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SUMMARY OF CHANGES

PART SECTION NAME DESCRIPTION

4 RULES AND BUILDING CO.

add new drawings

5 CONTEST SUPPORT DOC.

5.1 Urban Design, Transportation and A.

5.1.1 Urban Design Strategy

5.1.2 Market Viability of the product

5.1.3 Individual or collective housig building 

concept

5.1.4 Mobility Strategie

5.1.5 Affordability strategies

5.2 Architecture Design Narrative

5.2.1 Architectural Concepts

5.2.2 Summary of reconi gurable features

5.2.3 Lighting Design Narrative -new exterior light planning

5.2.4 Acoustic Design

5.3 Eng. and Con. Design Narrative

5.3.1/

5.3.2

Structural Design / Constructive 

Design

5.3.3 Plumbing System Design

5.3.4 Electrical System Design

5.3.5 Photovoltaic System Design

5.3.6 Electrical Energy Balance Simulation

5.3.7 Solar Thermal Design

5.3.8 Building Intergrated Active Systems

5.4 Energy Efi ciency Design Narrative

5.4.1 Technical Project Summary

5.4.2 Comprehensive Energy Analysis and 

Discussion Report

5.5 Innovation Report

5.5.1 Innovation in Architecture

5.5.2 Innovation in Engineering and const-

ruction

5.5.3 Innovation in Energy Efi ciency

5.5.4 Innovation in Communication and 

Social Awareness

5.5.5 Innovation in Urban Design, 

Transportation and Affordability
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RULE DESCRIPTION CONTENT REQUIREMENT(S) DRAWING(S)/ 

REPORT(S)

3.2 Team Ofi cers and 

Contact Information

Team ofi cer’s contact information 

completely fuli lled in Table 1 (SDE 

WORKSPACE)

OTP_TEAM_

OFFICERS.pdf

4.3 Lot Conditions Drawing(s) showing the storage and 

unloading areas and corresponding load’s 

calculations

SO-101, SO-102

4.4 Footings Drawing(s) showing the locations and 

depths of all ground penetrations on the 

competition site

ST-001 - ST-010

ST-326 - ST-331

4.4 Footings Drawing(s) showing the location, contact 

area and soil-bearing pressure of every 

component resting directly on the ground

PM-013 

ST-006

ST-008

ST-326 - ST-331

4.5 Construction 

Equipment

Drawing(s) showing the assembly 

and disassembly sequences and the 

movement of heavy machinery on the 

competition site and specii cations for 

heavy machinery

SO-201, HS-203

4.8 Spill and Waste 

Products

Drawing(s) showing the locations of all 

equipment, tanks and pipes containing 

l uids during the event and corresponding 

specii cations

PL-001, PL-002, PL-

003, PL-101, PL-102, 

PL201, PL202, PM 

5.3.3

5.1 Solar Envelope 

Dimensions

Drawing(s) showing the location of all 

house and site components relative to the 

solar envelope

AR- 102/ AR- 103

AR-101

6.1 Structural Design 

Approval

Structural drawings and calculations 

signed and stamped by a qualii ed 

licensed professional

PM-013

6.1 Electrical and 

Photovoltaic Design 

Approval

Electrical and Photovoltaic drawings and 

calculations signed and stamped by a 

qualii ed licensed professional

EL601 PV-011 PV-021 

PV-031

6.1 Codes Design 

Compliance

List of the country of origin codes 

complied, properly signed by the faculty 

advisor.

OTP_CODE_DE-

SIGN_COMPLIAN-

CES_2014-03-03.pdf

6.2 Maximum Architectural 

Footprint

Drawing(s) showing all the reconi gurable 

features that may increase the footprint if 

operated during contest week

AR-052 / AR-052

AR-053

4. 

RULES AND BUILDING CODE

COMPLIANCE CHECKLIST
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RULE DESCRIPTION CONTENT REQUIREMENT(S) DRAWING(S)/ 

REPORT(S)

6.3 Minimum & Maximum 

Measurable Area

Drawing(s) showing the Minimum & 

Maximum Measurable Area.

AR-051/AR-052

6.4 Entrance and Exit 

Routes

Drawing(s) showing the accessible public 

tour route, specifying the entrance and 

exit from the house to the main street of 

the Solar Village

PT-101

7.3 PV Technology 

Limitations

Specii cations and contractor price quote 

for photovoltaic components

PV-011 /PM5.3.5

7.4 Batteries Drawing(s) showing the location(s) and 

quantity of stand-alone, PV-powered 

devices and corresponding specii cations

ID-002 EL-601

7.4 Batteries Drawing(s) showing the location(s) 

and quantity of hard-wired battery 

banks components and corresponding 

specii cations

ID-002 EL-601

7.6 Thermal Energy 

Storage

Drawing(s) showing the location of 

thermal energy storage components and 

corresponding specii cations

SW-002

7.7 Desiccant Systems Drawing(s) describing the operation of 

the desiccant system and corresponding 

specii cations

not part of the 

technical facilities

7.8 Humidii cation 

systems

Specii cations for humidii cation systems 

and corresponding certii cations of the 

different elements.

not part of the 

technical facilities

8.1 Containers locations Drawing(s) showing the location of all the 

water tanks

PL-201, PL-001 - PL-

003

8.2 Water Delivery Drawing(s) showing the i ll location(s), 

quantity of water requested at each i ll 

location, tank dimensions, diameter 

of opening(s) and clearance above the 

tank(s).

PL-001, PL-201

8.3 Water Removal Drawing(s) showing the quantity of water 

to be removed from each i ll location, tank 

dimensions, diameter of opening(s) and 

clearance above the tank(s).

PL-001, PL-201

8.5 Grey water reuse Specii cations for grey water reuse 

systems.

not in our concept

8.6 Rainwater Collection Drawing(s) showing the layout and 

operation of rainwater collection systems

not in our concept
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RULE DESCRIPTION CONTENT REQUIREMENT(S) DRAWING(S)/ 

REPORT(S)

8.8 Thermal Mass Drawing(s) showing the locations of 

water-based thermal mass systems and 

corresponding specii cations

not in our concept

8.9 Grey Water Heat 

Recovery

Specii cations for grey water heat recovery 

systems.

not in our concept

9.1 Placement Drawing(s) showing the location of 

all vegetation and, if applicable, the 

movement of vegetation designed as part 

of an integrated mobile system

not in our concept

9.2 Watering Restrictions Drawings showing the layout and 

operation of greywater irrigation systems

PL-001, PL-002, PL-

003, PL-101, PL-102, 

PL201, PL202, PM 

5.3.3

10.2 SDE Sensors’ 

Location and wire routing

Drawing(s) showing the location of bi-

directional meters, metering box, sensors, 

cables and feed-through to pass the 

instrumentation wires from the interior to 

the exterior of the house.

ID-002

11.2 Use of the Solar 

Decathlon Europe Logo

Drawing(s) showing the dimensions, 

materials, artwork, and content of all 

communications materials, including 

signage

PM 5.7.3

11.3 Teams’ sponsors & 

Supporting Institutions

Drawing(s) showing the dimensions, 

materials, artwork, and content of all 

communications materials, including 

signage

PM 5.7.4

11.4 Team Uniforms Drawing(s) showing the artwork, content 

and design of the team uniform

PM 5.7.3

12.4 Public Tour Drawing(s) showing the public tour route, 

indicating the dimensions of any difi cult 

point, complying with the accessibility 

requirements.

PT-101

20.0 Contest 6: Drying 

Method

Drawing(s) showing the drying Method. (ie 

the place where the clothes wire will be 

located)

ID-005

20.0 Contest 6: House 

Functioning

Drawing(s) showing the location of all the 

appliances and corresponding technical 

specii cations.

ID-005

36.5 Photovoltaic systems 

design

Specii cations of PV generators, inverters, 

wiring, cables, protections, earthing 

systems, interface with the electricity 

distribution network.

El-601 PM5.3.5

36.5 Photovoltaic systems 

design

Inverters’ certii cates PM 12.3.5
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RULE DESCRIPTION CONTENT REQUIREMENT(S) DRAWING(S)/ 

REPORT(S)

36.5 Photovoltaic systems 

design

Maintenance plan for PV generators, 

supporting structure, inverters, wiring, 

cables, protections, circuit breakers in 

case of i re and earthing system. Fire 

protection systems for PV DC wiring.

PV-011 EL-601

36.5 Photovoltaic systems 

design

The corresponding table “design summary” 

must be i lled out

PM5.3.5

51.3 Fire Safety Specii cations for Fire Reaction of 

Constructive elements, extinguishers and 

i re resistance of the house’s structure.

FP-001, PM-5.2.1, 

ST-304, ST-304, ST-

325

51.3 Fire Safety Drawings showing compliance with the 

evacuation of occupants’ requirements 

and i re extinguishers location.

FP-001, FP-002, 

51.4 Safety against falls Specii cations of compliance with the 

slipperiness degree classes of l oors 

included in House tour

safety in use table, 

PT-001,  PT-101

51.4 Safety against falls Drawing(s) showing compliance with 

conditions for uneven l ooring, l oors with 

different level, Restricted Areas stairs, 

Public Areas Staircases, Restricted Areas 

Ramps and Public Areas Ramps

AR-101, PM-5.2.1, 

PM 12.2.4, ST-113, 

ST-102, ST-001, ST-

003, ST-004, 

51.4 Safety for avoiding 

trapping and impact risk

Drawing(s) showing compliance with 

conditions for avoiding trapping and 

impact risk

AR-101, PM-5.2.1, 

ST-001, ST-003, HS-

202-203, HS-401-

430

51.4 Safety against the 

risk of inadequate lighting

Specii cations for level of illumination of 

house tour areas light i ttings

PM 5.1.3, 

51.5 Accessibility Interior and exterior plans showing the 

entire accessible tour route

PT-101

51.6 Structural Safety Specifi	cations	for	the	use	of	dead	
loads,	live	loads,	safety	factors	and	
load	combinations	in	the	structural	
calculations

PM 13

51.7	Electrical	System Specifi	cations	of	the	wiring,	chan-
nels,	panels	and	protections	of	the	
electrical	installation

PM12.3.4

51.7	Electrical	System One-line	electrical	diagram	and	
drawings	showing	the	grounding,	
execution	and	paths

EL-601	EL-501
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5.1.0

REMINDER / 

EXECUTIVE SUMMARY

Ontop is not a product, but a concept. A concept that contributes to a symbiotic 

solution for some of he mayor challenges that the German and most of the other 

Western European societies are facing today:

1. Demographic Change

The overall population is decreasing and ageing while the population in economically 

and socially attractive cities is increasing. People are moving from the rural areas to 

the urban agglomerations, where they can i nd job, cultural and social offers more 

easily. For the last two reasons, cities are also getting more and more attractive for the 

increasing share of elderly people. All this poses a high settlement and adjustment 

pressure on the attractive cities. New living space has to be created and the existing 

buildings and infrastructure has to be adapted to the needs of an ageing society.

2. Energy Transition (“Energiewende”)

To narrow down the impact of climate change and to abandon the dependency on 

fossil fuels, the energy demand has to be minimized and the remaining demand 

has to be covered by renewable energy sources. To minimize energy demand in the 

building sector, it is not merely enough to build new plusenergy houses, but rather 

necessary to refurbish the existing building stock. Furthermore it is necessary to 

produce renewable energy where it is consumed, i.e. in urban agglomerations and 

cities.
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The OnTop Concept

The further development and adaption of cities are playing a leading role in i nding 

solutinos for the mayor challenges named above. But while developing these 

solutions we have to keep one thing in mind: a city is not only made of buildings 

and infrastructure, but it is also made of the people who live there. A solution 

that neglects the local resident's needs, e.g. by initiating gentrii cation, is not a 

sustainable solution. Concept Ontop offers a symbiotic solution that makes use of 

the economic power which is contained in settlement pressure, in order to update 

existing buildings and infrastructure in the cities for an ageing but fossil-fuel-free 

society, without compromising the local residents’ future. 

Existing Building

Symbiont

New technology

Facade
refurbishment

1

The OnTop Concept is designed to match a large 
number  of existing buildings, especially those 
beeing built in the 1950s and 60s. This approach 
is a reaction to actual buildings energetic 
inefi ciency and the settlement pressure.

2

The Symbiont is set on ontop of the existing 
buling, the facade is beeing refurbished and new 
technologies are installed to generate an overall 
energy surplus.
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3

The concept's major qualites are 

emphasized by the Symbiogenesis: the 

existing building and the Symbiont merge. 

So one component can't exist without 

another. 

The concept 

shows its effects 

in i ve steps:

Symbiont

New living space is created by adding adaptable 

living units on top of an existing building, the so called 

symbionts. The roof of the symbionts is used to 

produce a surplus of solar energy. It can vary in size 

and shape to i t to multiple buildings.

Symbiogenesis

Because of the settlement pressure the symbionts 

can be let or sold with proi t. This proi t used 

to refurbish the existing building, reducing its 

energy demand and increasing its usability 

and intrinsic value, i.e. by adding an elevator or 

common area. Furthermore the energy supply of 

symbionts and existing building merges, using the 

existing building’s equipment and retroi tting new 

equipment in order to use as much local renewable 

energy as possible.

Symbiosociety

SYMBIOSOCIETY describes the concept's relevance 

for society: Since the concept opens up new 

i nancial resources, a profound refurbishment of 

the existing building can be i nanced wihtout raising 

the rent excessively, thus avoiding gentrii cation. 

The new residents of the symbionts enjoy living 

in a sound and grown urban neighborhood, while 

the local residents enjoy the amenities of the 

refurbished existing building.

Symbiocity

In a symbiogenesis with the symbionts the existing 

building is no longer only an energy consumer, but 

also energy producer and storage, thus becoming 

an intelligent node in the energy infrastructure of 

the city. Shared facilities for mobility and social 

activities in the building also contribute to the 

mobility and social network of the city.

Symbio-life cycle

According to the demographic change, the OnTop 

concept offers various types of Symbionts with 

multiple groundl oor scenarios, covering multiple 

situations in a life cycle. Our concept respects 

the different demands of young couples,  small 

families, l at-sharing-communities or pensioners.
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The ontop Concept

As a concept, OnTop can be and has to be adapted to every specii c building project. 

The economical, technical and social characteristics of the city, the neighborhood, 

the site, the existing building, the owner and the residents have to be taken into 

account. Concept Ontop can provide the leading principles that have to be followed 

in the course of a profound planning process, in order to get the most out of it in every 

specii c building project.

This is an innovative and intelligent node which blends in with the energy, mobility 

and social networks of the city.

To prove that our concept Ontop can be realized with existing technologies and under 

existing economic, legal and social conditions, we and our partners decided to realize 

it on a specii c and real building: Mousonstrasse 35 in Frankfurt am Main. We think 

global, act local and are symbionizing now!
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UDTA-REPORT 

EXECUTIVE SUMMARY:

Our main goal is to reduce carbon dioxide emissions where the emission and energy 

saving potentials are the highest:  in existing buildings, in our city. For this purpose 

we use one of the major trends of our era: urbanisation. More and more people are 

moving to cities like Frankfurt. Simultaneously the population is growing because of 

rising birth rate, which leads to a high demand for housing. 

The credo is: Don’t ight trends, use them! 

So we irstly present our Urban Design Strategy. 

After a brief introduction on the causes and consequences of climate change, we 

provide the current political and legal conditions in Europe and Germany for the 

Energiewende: Firstly the share of renewable energy for electricity generation must 

continue to increase and on the other hand, the potential savings in existing buildings 

must be exploited much more. 

Then we deal with urbanization, namely how this performs globally and locally. We 

examine how Frankfurt has already responded in an urban context to the existing 

and future demand for housing. Here we note that newconstruction alone will not 

be enough to meet the demand, and how our concept OnTop comes into play. By 

means of a speciic building in the Ostend district of Frankfurt, we illustrate how our 

prototyp symbionizes with reality and blends harmoniously into the neighborhood. 

What started as an investment will increase the quality of life for the tenants in the 

existing building and people, who are seeking living space. The densiication will lead 

to revenue for the building owner and the city. 

In our Market Viability section, we show the high potential of our concept. For this, 

an analysis of the potential for the city of Frankfurt was performed using laser scan 

data which provided us with amazing results. We also deine a target group for our 

concept, namely the owners of residential buildings in Frankfurt. We distinguish 

between three forms of owner and users of the property, for whom we offer solutions 

in the execution. We understand our idea as a conceptual solution and not as a 

product.  Therefore, the concept can indeed be easily transferred, but the execution 

requires some detailed considerations and inventory analysis. 

We offer building owners a guide to quickly and inexpensively check whether the 

concept can be implemented ontop of their building.

Before we inally present, our concept as also affordable, we will present our mobility 

strategies. Here mobility is understood not only in terms of geographic mobility, but 

also as social and age-appropriate mobility. We offer strategies on two levels: for 

existing and new residents of the symbiote. You will see that our concept responds 

innovatively to today‘s social, economic and environmental needs. And for this we 

just use what is already available.

Finally in our Affordability section we outline how we consolidate the individual supply 

sectors. We also present a inance plan for our concept based on our example building in 

Frankfurt, including total investment as well as operating costs and continuing revenues. 

Within this last sector we will show that our OnTop concept is not just an ideological 

dream but a realistic and, most notably, a convertible solution.

In this regard it is interesting to note that our main sponsors have recognized the 

potential and have decided to actually implement our concept. 

At this point, we would like to thank you for your attention and also thank all those 

who have given a lot of their time and effort for this contribution to a life in a cleaner 

environment.
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5.1.1

URBAN DESIGN STRATEGY   

Climate change has brutal consequences for humanity. This can already be felt on 

every continent. The effects of global warming can be seen on many levels. It has a 

huge environmental, economic and also social impact. We are dealing with climate 

disasters, such as rising sea levels, the melting of glaciers and shifting of climate 

zones.1

Climate change will create 150 – 250 Million climate refugees by the year 2050.2  

The United Nations Environment Programme calculated insurance losses that are 

currently doubling every 12 years and the German Institute for Economic Research 

estimates that by the year 2050 the spending for damages could increase to 200 

billion U.S. Dollars.

The main cause of climate change is the additional human-induced greenhouse gas 

emission. Among nitrous oxide (N2O) and methane gases (CH4) which are released 

mainly by nitrogen fertilizer in agriculture, climate killer number one is and remains 

Carbon dioxide (CO2). Incoming shortwave radiation passes through the atmosphere 

and heats up the earth‘s surface. The anthropogenic, which means man-made, CO2 

emissions accumulate in the atmosphere and as a result heat cannot escape through 

this layer. Secondly the CO2 from the atmosphere dissolves in oceans and creates 

carbonic acid (H2CO3). This leads to acidiication. The effect is that the vital ability 

of sea creatures with hard calcium skeletons to form protective covers is taken away 

by the decrease in pH. Since those crustaceans are part of the basic food chain in 

the oceans, far-reaching implications can be observed worldwide. Therefore negative 

effects on the world‘s ecosystem are also noticeable for human beings.

CO2 is produced by the combustion of fossil fuels. Although there are already a 

few pilot projects concerning methods3 of storing and saving CO2 which are in 

implementation phase, the possibilities are limited and involve numerous risks, such 

as insuficient investigation and unforeseeable investment costs.  Thus the majority 

of CO2 escapes into the atmosphere and causes these greenhouse effects.

1 IPCC’S Fitfth Assessment Report (AR5) https://www.ipcc.ch/report/ar5/wg1/

2 Migration on Climate Change -  International Organization for Migration; Environmental Justice Foundation; Chritan 

Aid (2007). ‘Human Tide: The Real Migration     Crisis’;  Christian Aid (2007). ‘Human Tide: The Real Migration Crisis’;  

Parliamentary Assembly Doc. 11084, 23 Oct 2006, The Problem of Environmental Refugees: 1

3 Directive 2009/31/EC of the European Parliament and of the Council of 23 April 2009 on the geological storage 

of carbon dioxide. which has been implemented in German law through the Carbon Storage Law (Gesetz zur 

Demonstration der dauerhaften Speicherung von Kohlestoffdioxid - Kohlenstoffdioxid-Speicherungsgesetz)
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Another negative effect of fossil fuels results from their initeness. At the present 

time the control of resources is the main cause for violent disputes. Taking the recent 

conlicts in Eastern Europe and the Middle East into consideration, it is obvious that 

a gradual shift away from fossil fuels is necessary to avoid conlicts and to preserve 

national sovereignty through independence.

The frightening fact is, only 2% of the earth‘s surface consists of cities which are 

the emitters of 85% of CO2 pollution.4 The most part arises from energy production. 

Alone 40 % of total energy consumption in the EU is consumed by heating, cooling 

and lighting of existing buildings. The sector is expanding, which is bound to increase 

energy consumption.

So if we want to avoid the above consequences, not only for us, but also for future 

generations, measures must be taken to limit the global temperature rise to below 

2°C and reduce overall greenhouse gas emissions to at least 20% below 1990 levels, 

allowing the EU to comply with the Kyoto Protocol and the United Nations Framework 

Convention on Climate Change (UNFCCC). The goal is clear. 

We must increase the production of energy from renewable sources and reduce 

energy consumption with associated CO2 emissions where it is needed the most: in 

the existing buildings of our city.

When it comes to the production of energy from renewable sources Germany 

is stemming the tide of Energiewende. After a number of economically and 

environmentally important events, including the two oil crises of 1973 and 1979, the 

anti-nuclear and environmental movements, which led to the founding of the Green 

Party, “Die Grünen”, Chernobyl in 1986 and the decision  in the same year by the Social 

Democratic  Party of Germany (SPD) to exit within 10 years from nuclear energy, the 

law on the supply of electricity from renewable energy sources in the public network,  

(Stromeinspeisegesetz) was established in 1990 in Germany. According to § 2 of this 

Act, electricity supply companies were obliged to purchase the electricity generated 

by renewable energy.  Consequently, the share of renewable energy in total electricity 

generation should increase. On 1st April 2000 under the Red-Green-Government (SPD 

and Die Grünen), the Renewable Energy Sources Act (Erneuerbaren Energie Gesetz - 

EEG) came into force in order to „…enable sustainable development of energy supply 

in the interests of climate and environmental protection“. According to § 1 (2) EEG, 

the objective is to increase the share of renewable energy in electricity supply much 

more speciically:

35% by no later than 2020,

50% by no later than 2030,

65 % by no later than 2040 and

80% by no later than 2050

and integrate these current levels in the electricity supply system. The implementation 

„should not cost more than a scoop of ice cream for the average household“.5

4 IGNIS is a research and demonstration project of the German Federal Ministry of Education and Research (BMBF) 

under the research program “Research for the Sustainable Development of Megacities of Tomorrow - Energy- and 

Climate-Eficient Structures in Urban Growth Centres

5 „It remains the case that the promotion of renewable energy will cost an average household only about 1 Euro 

a month -. As much as a scoop of ice cream“ Jürgen Trittin (SPD), Federal Minister for the Environment, Nature 

Conservation and Nuclear Safety from 1998 to 2005 in Germany
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In the fall of 2010, the black-yellow-government6  under German Chancellor Angela 

Merkel was for the lifetime extension of German nuclear power plants. The opinion 

changed after the Fukushima nuclear disaster on March 11, 2011, which made clear 

once again how dangerous nuclear power is. The „Atomaustieg“7  was i nally agreed 

on 30 June 2011 by the German Bundestag and since then seven nuclear reactors 

have been shut down. By 2022, the remaining nuclear power plants should be 

disconnected from the grid. No other developed country has such a goal, so this is 

also seen very skeptically by fellow Member States of the European Union. 

Since then, dramatic developments have taken place in the renewable energy market. 

In the end, electricity consumers are paying the cost of the Energiewende, while large 

coal-i red power plants are benei ting from it. What remains is a „Cobra effect“.

6  Coalition of Christian Democratic Union (CDU), Christian Social Union (CSU) and Free Democratic Party (FDP)

7  Nuclear Power Phase-Out

Coal i red Power Station Operator Country CO2-emission 2013*

1 Belchatow PGE Poland 37,2

2 Neurath RWE Germany 33,3

3 Niederaußem RWE Germany 29,6

4 Jänschwalde Vattenfall Germany 25,4

5 Drax Power Station Drax United Kingdom 20,3

6 Weisweiler RWE Germany 18,7

7 Agios Dimitrios Public Power Corp Greece 13,1

8 Brindisi Süd Enel Italy 11,8

9 Lippendorf Vattenfall Germany 11,7

10 Eggborough Power Station Eggborough Power Ltd. United Kingdom 11,5
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8  Previously Federal Minister for the Environment, Nature Conservation and Nuclear Safety from May 2012 to 

December 2013

9  E.g.  Offshore wind farm “Borkum-West ll” outside territorial waters (400 MW)

10 E.g.  Lieberose Photovltaic Park in Brandenburg, Germany (70.8 MW), the world’s third-largest

Figure 1 Lieberose Photovoltaic Parc 9

Figure 2 Offshore-Windfarm Borkum West ll 10

Today, more CO2 is released than before Fukushima and Germany produces more 

electricity than before the nuclear phase-out.  Federal Minister for Special Affairs 

Peter Altmeier estimated that the German “green revolution” may cost 1 trillion 

euros.8   For the acceptance of the Energiewende, the question of cost is decisive. 

The infrastructure must be adapted to where the electricity is generated, for example 

offshore wind farms or solar parks. 
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It makes more sense to generate electricity where the infrastructure already exists. 

In our City. We want to make buildings more energy self-suficient and produce 

decentralized electricity where it is needed.  A solar potential analysis for the city 

of Frankfurt has already been carried out (in 2010).  The basis of the solar potential 

analysis is laser scanner data. Combined with cadastral data and a simulation of 

sunlight throughout the day and the year, the expected energy yield can be calculated 

exactly for each roof area.11  The only thing we have to do is to create an additional 

incentive for the building owners. We will come later to the point about how we are 

going to do this. 

Abbildung 1: Liste größter Energieversorger in Deutschland.

To reduce energy consumption with associated CO2–emissions, climate goals were 

included in the European law directives.12 Thereafter, EU Member States must 

take measures to ensure that new buildings meet particular certain minimum 

requirements for total energy performance. 

Requirements for newly constructed buildings are speciied by German law in the 

Energy Saving Ordinance (Energieeinsparverordnung - EnEV) and are updated 

regularly. With renovation and refurbishment, legal enforcement is not easy to achieve 

since it is carried out on existing property. Thus the German legislator only has 

limited inluence, for example by using the EnEV 2014. This law requires the owners 

of existing buildings to replace old boilers which have been installed before 1985 or 

boilers which are older than 30 years. Not affected are condensing boilers and low 

temperature boilers that have a particularly high eficiency. This law only effects so-

called constant temperature boilers. From today’s point of view only 13% of heating 

systems will be considered as energetically highly ineficient. Around 11 million old 

low-temperature heating systems are not covered, so that energy savings in existing 

buildings for the time is not underused.13 However if the legal requirements are too 

high, there will be no refurbishment because this leads to very high expenses for the 

owner. Most building owners will not spend money voluntarily without knowing that a 

direct monetary return will be achieved.

11 The Project is a cooperation of Sun-Area, our University and the Mainova, our local energy producer.

12 Energy Performance of Buildings Directive, 2010/31/EU

13 Dr. Herrmann Falk, CEO Bundesverbandes Erneuerbare Energie (BEE) http://www.bee-ev.de/3:1525/

Meldungen/2013/Neue-Energieeinsparverordnung-bleibt- voellig-wirkungslos.html
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But if the requirements are too low the renovation will be on an energetically poor 

level and the building will remain at an unsatisfactory energy standard for the coming 

decades. At the current renovation rate of 0.8 to 1.3 percent,14 the ambitious energy 

saving targets for the years 2020, 2030 and 2050 cannot be achieved.

A forced restructuring is still not a suitable instrument to achieve comprehensive 

redevelopment on the side of the house owner. A good way to drive this development 

forward is to provide incentives for redevelopment, which is currently only provided 

by promotional measures. However, this is not suficient to achieve the desired 

renovation rates. This is why the policy should create positive inducements, for 

example by giving tax advantages.  But if we wait for the optimal conditions to 

implement refurbishment and renovation, it could be too late. Actions need to be 

taken NOW.

For this purpose our concept uses one of the major phenomena of our era: urbanisation. 

More and more people are moving to urban areas. What seems to be a problem can 

be used as a catalyst for a symbiosis. Creating new living space where it is needed 

and, at the same time, using this power for an energy-eficient refurbishment of the 

building stock. In order to use this power we must irst understand and know how it 

acts. Therefore, it is worth to take a look on urbanization in a global context.

15

14  German Energy Agency dena

15 http://www.citypopulation.de/world/Agglomerations.html
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At the beginning of the 18th century, 1 billion human beings inhabited the Earth and 

only a low proportion lived in cities. Just a century ago, there were only a dozen cities 

with more than 1 million inhabitants in the world. Today, for the irst time in human 

history more people live urban than rural. One in ten human already lives in a city with 

more than one million inhabitants and it is expected that in the foreseeable future 10 

billion people will inhabit our Earth. Population continues to increase tremendously 

and the majority of human being wants to live in cities, because of the better 

infrastructure and better economic opportunities, such as getting a job. Consequently 

cities are growing in a scale which has been unprecedented. And wherever there is a 

large population, reliance on living space and consumption of energy also increases. 

In particular, the industrialisation and, simultaneously, the agrarian reform took the 

demand for labor in the rural areas and affected more people, who started looking for 

job opportunities in the cities.

However, both population growth and the degree of urbanization in the world run 

differently depending on the region. Therefore, global trends extend very differently 

too.

For a sustainable Urban Design Strategy, it is important to know the global trends. It 

is interesting that there is a relatively low rate of urbanisation in Africa and East Asia, 

where the population is growing rapidly. This situation is the opposite in Europe and 

North America. In these continents, the urbanisation rate is very high with up to 80%, 

while there is a stagnation concerning the growth of the population. 

In Germany, the level of urbanisation is now 74.1 % and in the 11 metropolitan regions 

there live more than 2/3 of the 82 million people living in Germany.16 Like in almost 

the rest of Europe, we are seeing how the population‘s birth rate shrinks.

Strongly affected by a shrinking population are the two once most populous 

agglomerations, namely

the Ruhr region and central Germany (Saxony, Saxony -Anhalt and Thuringia ), and 

Berlin-

Brandenburg and Nuremberg. Here there is a partially-expected population decline 

of 22%. In the Ruhr region, for example, a structural change took place due to the hard 

coal mining in this region. This area became uneconomical and, from 2008 to 2013, 

around 130,000 people of working age have left and the brain drain continues and 

aggravates the problems ot the region. Those kind of areas become unattractive for 

foreign investors because of the poor infrastructure and several economic problems. 

These are some reasons why people tend to see no living perspectives there and 

prefer the city in comparison.

16  Regional Monitoring - Initiativkries Europäische Metropolregionen in Deutschland (IKM)
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17 http://www.citypopulation.de/world/Agglomerations.html

The situation in the metropolitan region of Frankfurt / Rhine- Main is quite different.

The reason for the increasing population and, therefore, for the expansion of the 

city area is the economic attractiveness of Frankfurt. The city is an important 

international inancial center, with the 

headquarter of the European Central Bank, the Federal Bank and the Stock Exchange. 

Frankfurt Fair is, with its annually 31 leading and specialist trade fairs, ranked 

number 4 of the world 's most important fair.

Concerning the relevance of the city in transportation ield, Frankfurt Airport is 

Germany's largest and Europe 's third-largest commercial airport with 57.5 million 

passengers . In terms of freight volumes the Frankfurt am Main Airport is number 

1 in Europe and no. 7 with 75,000 Employees worldwide and it is Germany's large 

largest workplace . Frankfurt Central Station is with about 350,000 passengers per 

day, Germany's most important transport hub in the German rail trafic .

The globalisation and World Cities Research Network classiied Frankfurt in 2010 as 

Alpha-City, among other large cities like Buenos Aires, Los Angeles, Sao Paolo and 

Mexico City. With only 700,000 inhabitants this might seem as a contradiction but 

Frankfurt's economic, social and cultural signiicance led to this result.

Frankfurt is ranked 5 in the category of quality of life. In other studies, such as the 

Global City Competitiveness Index, which investigated the competitiveness of 120 

cities in categories of economic strength, sociocultural character, as well as inancial 

importance, Frankfurt always appears in a good ranking position. The same happens in 

the Cosmopolitan Cities Index, which take cultural experience, political engagement, 

information exchange, human capital and business activity into account. 

To maintain and raise the quality of life for the steadily growing population there is a 

need for nature and recreation. Frankfurt offers a protected landscape area which is 

one of the world‘s irst green belts and has more than 8,000 hectares. 10 forests and 

about about 15.3% of forestland make Frankfurt one of the most wooded cities. In 

addition, it has got the biggest inner city forest in Germany.

Due to these economic, cultural and political signiicance, it becomes clear why more 

and more people are moving to Frankfurt. Originally, 7,000 immigrants per year were 

expected. Currently, there 315 new Frankfurt citizens per week, so 16.380 people 

move to Frankfurt per year.18

18 http://frankfurt.de/sixcms/media.php/678/05_Bev%C3%B6lkerung_Ende2013.pdf
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What applied globally, applies also local: density and growth rate are in Frankfurt 

disctrict’s  quite different. There are districts with high and low density, also with 

positive and negative growth rate. 

A fact is that new citizens need new living space.

24.3% of municipal area, 24.830 hectares, are already used for agricultural purposes 

and further 20.7% are trafic area. As in many other European cities, there is low free 

building site in Frankfurt. So new settlements tend to be built outside the city limits, 

as happened in the north of Frankfurt with the quarter Riedberg. 

However, people want to be close to the city center and not so far outside. Even 

undeveloped brownield sites in inner-city neighborhood so far have been used for 

building projects as happened in Frankfurt‘s Europaviertel. However, this is due to 

the lengthly planning and approval time very expensive 

proposition for investors. Nevertheless, it is doubtful whether surface sealing cannot 

be revalued otherwise.  One must know that half of all animal and botanical species 

in Frankfurt are living on fallow sites . Further surface sealing by the construction of 

new living space will contribute to solve the 

settlement pressure but it will have severe negative environmental effects. Surface 

sealing is 

discussed as a major cause of the lood generation, as these areas during heavy rain 

usually have a decisive importance for the runoff.19  The area of Frankfurt suffered  

several times from loods of the Main river, the most recent ones happened in 2003 

und 2011. 

Besides sealing sufaces the usage of fallow areas by seeking desolate industrial 

layouts or overgrown surfaces beside railroads is seen as an opportunity opening 

new building land. Big and important 

fallow areas can be found in the eastern part of Frankfurt. Until today it is not allowed 

to build 

residential housing there because of the Rhine- Main  landill, which is located there.

Abbildung 2 How Frankfurt actually reacts on settlment pressure

19 German Weather Service 2008, M.Müller, T.Bistry – Floods in central Europe: Causes, consequences and prospects
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Of course there are alternatives how new housing can be created. Firstly, by 

conventional construction on the above mentioned areas. 

In Frankfurt West Harbour it was chosen a second possibility, namely the construction 

on the Main river. This can not be realised extensively because of various directives 

of the protection of the water and the complex building regulations for areas which 

are close to aquatic areas. Another strategy proposes the demolition of existing 

buildings and new construction with more living space as well as the remodeling of 

commercial properties in residential real estate. One example for this approach is 

the quarter Niederrad which is mainly a monofunctional ofice quarter which shall 

be transformed to a mixed use quarter with housing. 

A fourth possibility is the construction of the green spaces of Frankfurt 

(Wohnbauland-

Entwicklungspgramm), which already causes heavy resistance in the population . 

We think that the preservation of the quality of live by having enough living space 

for all species as well as green areas for recreation for the people living in cities is 

important. That is why these green areas and woods should not be removed.

Creating enough living space to fullill the demands of the steadily growing population 

without touching these ields hence is a big challenge.    

The above mentioned concepts alone will not be enough to meet the demand for 

housing. They involve social, economic and ecological disadvantages. Even if the 

construction activity is rising in Frankfurt, the demand for living space increases 

much more, which is relected in an increase of rental and purchase prices of 

residential properties. New buildings will be built more energy eficient, but the big 

savings in existing buildings is not used.

Our concept makes use of what already exists, the building stock. There is a high 

potential of 

densiication by creating living space on the building stock, which is not yet used 

as it would be possible.  This will be reported in an laser scan analysis of the city 

of Frankfurt later. (see “Market Viabilty Report”. However, it requires no extensive 

studies to show that existing infrastructure can be used, which relects a clear cost 

and time advantage.



37Team OnTop

The energy-eficient building rehabilitation, particularly in the area of inance, is 

a problem. The concept OnTop makes it possible providing new living space. For 

the owner, a inancial advantage occurs much faster, which can be used for the 

renovation. This also has a high saving potential for the tenants. The inancing is 

secured without that residents have to co-inance the refurbishment. 

These inancial advantages have also positive effects on the social interaction. The 

investment is economically viable and lucrative for the owner and occupant of the 

house and also will decrease CO2 emissions by trafic which is described in the 

following chapters.

This development is favoured by demographic changes occurring in Germany. 

Demographic change in Frankfurt runs signiicantly slower compared with many 

cities and regions in Germany. 

Many older people will be living in Frankfurt, although the apartments are not age 

appropriate or low barrier. Thus, these people are forced to leave their homes. An 

Urban Design Strategy must take particular account of the needs of older people. 

With the increase and the additional installation of a lift an age-appropriate and an 

accessible access for residents of the existing building is created at the same time.

Our Urban Design Strategy uses the economic beneit of densiication. We use 

the settlement pressure existing in Frankfurt to inance the energy eficient 

refurbishment and energy production. All this happens on existing buildings, where 

the potential to save energy is the highest and where energy is needed the most. We 

are taking where it is possible to give where it is necessary.
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The OnTop concept rises the quality of life for the tenants in the existing building and 

creates living space for new people. 

Densiication means that new residents come and bring revenues for the building 

owners and for the city. 

We protect existing open spaces and green areas, increasing the quality of life in 

Frankfurt.  That in turn will make the city of Frankfurt more attractive. 

In order to show how our approach works, we look for an actual building. We got 

provided a building in the Mousonstreet 35 by our sponsor Nassauische Heimstätte 

in Ostend, a borough of Frankfurt. That borough has a moving history.  (For More see 

“Collective housing building characteristics”). But before we come to it, it is irst of 

all important to know the potential and capability of our OnTop concept.
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Urban Design Strategy. Frankfurt case

The main objective of a city is to keep and to increase its attractiveness and make 

its citizens’ life better.  There is nothing worse for a city than the exodus of citizens 

and the lack of inl ux. As our project is focused on Frankfurt, our goal is to increase 

Frankfurt’s attractiveness. This is only possible if Frankfurt increases the quality of 

life of its citizens and potential citizens, and its importance as a location for business, 

shopping place and tourist destination. The OnTop concept focuses primarily on the 

areas of housing quality and living environment quality. We will explain the associated, 

important issue of trafi c in the abstract Mobility Strategy.

The phenomenon of urbanization can be observed worldwide. This means that 

a steadily increasing amount of people pushes from rural areas to urban regions. 

But this does not mean that all cities are growing automatically without any effort. 

Rather, cities are in constant competition with each other to obtain new residents 

and thus an important growth factor.

New residents in a city primarily mean that tax revenues grow. Those revenues can 

be invested to develop infrastructure. Good infrastructures, as well as a wide range 

of potential staff, are important factors to establish a business. This establishment 

means new tax payers for the city, which in turn, results an investment scope for the 

city.

As a cycle develops, the individual factors, namely the inl ux of people and businesses, 

and the growing i nancial scope of the city, inl uence themselves reciprocally. The 

attractiveness of the urban area increases and, therefore, more people come to live 

to the city..

Frankfurt has already a high level of attractiveness as a business location and 

tourist destination. As an economic center of the Rhein-Main region with more than 

44,000 residential companies, it is obvious why there is no other German region 

that welcomes so many commuters, daily more than 318,000. Frankfurt offers 

approximately 464.000 employment subjects to social security. This is all the more 

remarkable , since Frankfurt only has about 700,000 inhabitants.
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Due to the dynamics and the productivity of the location, Frankfurt am Main always 

had an unemployment rate below the national average, even in economically dificult 

times. Looking for jobs, training and continuing education opportunities, there are a 

great number of job offers, courses and consulting institutions. 

The large number of commuters, in comparison to the relatively low population of 

Frankfurt, shows that there is a great growing potential for the city. For Frankfurt, the 

global trend of urbanisation takes place relatively slow. The question is why so many 

people prefer to commute daily to Frankfurt to work than to reside at their place of 

work.  Especially taken into consideration that the process of commuting cost money 

and time. Also it chokes the streets in and around Frankfurt  and produces hundreds 

of tons of carbon dioxide.

The main reasons is, that it gets more and more dificult to ind affordable living 

space. The aim of our project has to be to increase the quality of living for citizens and 

potential citizens of any city, but we focused on Frankfurt. In order to achieve this aim, 

we consider the technical, environmental, social, economic and political conditions 

of Frankfurt to derive a strategy that ensures a sustainable urban development. 

The city of Frankfurt am Main could not avoid the effects of World War 2. Almost 70 % 

of the buildings were destroyed and the city was reduced to rubble in 1945. Over 1.000 

monuments were destroyed and structural inestimable values disappeared.   From 

177.000 homes, only 44.000 were left.  The city center of Frankfurt, in particular the 

area of the former old town, was a devastated debris ield where no house remained 

intact.

From the urban planning and social point of view, the rapid and cheap creation of new 

housing had top priority after the 2nd World War. With traditional solid construction 

it was not feasible creating enough living space. Unconventional and cheap houses 

were built in short time.

This pressure remained energetic aspects unconsidered; also due to the lack of 

knowledge. The result is a building stock in Frankfurt, in which urgent remediation 

is needed.

The following vital energy eficient retroit priorities arise for these post-war 

buildings: 

 

 • The improvement of the thermal insulation of roofs, exterior walls and  

 windows. 

 

 • Renewal of existing heating systems. 

 

A positive side effect of the refurbishment will be that the sound insulation improves, 

which results from the improvement of the thermal insulation. 

It could also be considered renewing defective plumbing lines, in case the building 

needs it

Currently, the costs due to the inadequate renovation rate of existing buildings are 

not only carried by the tenants of the building. Their energy consumption is much too 

high and thus expensive. CO2 reduction potential is considerably and is not nearly 

exhausted, although this would be possible and desirable.

As part of the application for the “Green Capital Award”, the City of Frankfurt has 

introduced a number of notable action plans that led to the 2nd place in Copenhagen 

this year. Thus, the air pollution has decreased steadily since the early 1990s. 

This could be achieved by continuous air measurements in the low emission zone 

Frankfurt, one of which is located closed to the University of Applied Sciences of 

Frankfurt, on the busy street called Friedberger Landstraße. Through the use of low-

emission buses, natural gas vehicles and municipal buildings, Frankfurt will continue 
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trying to improve the quality of the air. In addition, projects such as „ Frankfurt Saves 

electricity,“ in which each household that reduces its power consumption by at 

least 10 % , a premium of 20 € will be granted and for each additional kilowatt/hour.  

Additionally, all new buildings in Frankfurt must be implemented as passive houses.

The political will to take action exists, although the necessary rehabilitation rate has 

not been reached yet. This is currently (Nov. 2011) at 0.75 %, although more than four 

times (more than 3%) is required.  Most of the post-war buildings referred before 

remain with no refurbishment. Despite tax incentives, the renovation simply does not 

pay off for many owners. Building new houses on top could be a solution. More details 

concerning inancial viability can be found in our Affordability Report.

Furthermore, the proportion of CO2 - neutral electricity shall increase by 2015 to 20 

% and the proportion of electricity from renewable sources to 15 %. 

The local utility and our sponsor Mainova planned invest an amount of € 500 million for 

this purpose in some regional and national wind farms. They also participate in highly 

eficient gas and biomass heating plants with combined heat and power involvement 

of highly eficient gas. Nevertheless, a lignite-ired power plant is in planning phase 

now, in Fechenheim district in Frankfurt. This power plant is expected to produce 

5.000 to 10.000 tons more CO2 annually. In addition, energy is not produced where it 

is needed. Therefore it must be transported to end users and an energy loss occurs. 

So it makes more sense to generate electricity where the infrastructure already 

exists and where it is needed and consumed.

A solar potential analysis for the city of Frankfurt has already been carried out in 

2010. There is a high potential in roofs, which can be used as solar surface; electricity 

could be really produced where it is needed and consumed.

Climate targets of the city have not been achieved although the very good conditions. 

Also there is a lack of right incentives, like an economic incentive. It stops being an 

utopia to become something real. We want to make buildings more energy-eficient 

with a plus-energy-concept and produce electricity decentralised.

In 2030 a total amount of 122.806 with an age of 65 or older will live in Frankfurt. 

This corresponds to approximately 11.000 more old people than today. Compared to 

many other German cities and regions the demographic change in Frankfurt takes a 

bit slower.  

The proportion of over -65s in 2030 with 17% is around a third lower than in Germany 

as a whole (29%). Nevertheless, this development confronts homeowners and politics 

with big challenges. 93% of 65 -year-old and older people live in ‚usual‘ apartments 

and two -thirds of the more than 90 -year-old does not use any special form of 

housing. Two thirds of the patient above 65 is supplied at home. Many studies and 

surveys have shown that it is the wish of the elderly to live as long as possible in their 

own homes and in a familiar environment.  The problem is however that more than 

half of senior households live in post-war buildings. Most of these buildings are not 

designed to fulill old people needs. Isolation is what remains if there is no action to 

meet the needs of elderly, because they cannot leave their homes or they are forced 

to move to nursing homes.

Besides stepless access to sanitary facilities, balcony and terrace, the biggest 

problem of the barrier-free or at least low-barrier access to the apartment itself is 

one of the greatest technical and economic challenges: the subsequent installation 

of a lift to low-barrier, vertical access to the building . 

While the technical implementation usually is solvable, the conversion is often 

confounded by the construction and operating costs. In addition, to the demolition 

and structural work, there can quickly incur costs in a range between 70.000-150000€ 

per building to build the installation of the elevator. There are costs for maintenance 

and repair work. The annual costs to maintain the elevator  vary from 2000-6000 €. 
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5.1.2

MARKET VIABILITY OF THE PRODUCT

Introduction

Our prospect’s target contains of three major points: to encourage the application 

of renewable energy, to increase the level of energy-eficient buildings and to help 

covering the high demand for living space in areas with settlement pressure. The 

question now is whom we can ind as a potential customer on the free market and 

who will help us to achieve these aims. To ind an answer we will irstly elaborate the 

market potential of the OnTop concept. For this purpose an analysis will show us how 

many buildings in Frankfurt provide the physical requirements for an OnTop solution. 

The next step will lead us from a structure of real estate proprietors to our target 

market. Finally we will deine the actual consumer – the target group who is most 

likely going to live in our OnTop apartments. 

Feasibility according to physical conditions

To determine the number of buildings in Frankfurt which are capable to serve as a 

foundation building for the OnTop prospect our team performed a 3D spatial laser-

scan analysis of Frankfurt.  The results are amazing as well as promising. From 

139,956 building polygons in Frankfurt 59,784 are potentially suitable for our concept 

with an estimated new living space of 28,425,146 m².   

Before we come to detail on how this analysis was done and which criteria was 

chosen, it is quite interesting that by a selling price of 3.500 to 7.000 €/m² for new 

housing units in Frankfurt, one can calculate an estimated total market volume of 

11.4 billion € for our concept OnTop – considering Frankfurt alone. 

The information concerning the market potential of our concept will now be explained. 

However the whole dissertation has been summarised in the report attached: “3D 

Spatial analysis: Determining the buildings of Frankfurt of potential and suitability 

for the solar concept OnTop”. It goes more in detail about the analysis. 

First of all we iltered out all buildings in Frankfurt which are within housing estate, 

have an acceptable geometry and roof surface, are not higher than 20 m including 

the OnTop building and have a lat roof or uninhabited pitched roof with a minimum 

area of 50 m². Every country has their speciic limitation of height and shape of their 

buildings. In Germany, every building higher than 20 meters is considered a high-

rise building. Over this height, new requirements are required in the building, like 

stronger ire safety measure. The costs, then, grow exponentially, so the viability 

of our proposal decreases. Criteria like monument protection and the year of 

construction would also be very important information but due to data protection 

law those information remain inaccessible for an analysis. However they should be 

considered whenever the concept is performed on a certain building. The very irst 

intermediary result is that 59,874 buildings are suitable for the OnTop concept, what 

is 22% of the existing building stock in Frankfurt. It is then necessary to distinguish 

between the degrees of suitability.

An important determination was made in the buildings height as due to law regulations 

a certain buildings height including the OnTop concept may not be exceeded. On 

buildings higher than 17 m only a one storey OnTop building can be created, contrary 

to our general design. Naturally a lat roof provides the best condition to create a 

new building on it, as there is no need to unroof and hence reduces the construction 

costs. A tricky distinction was to identify the uninhabited pitch roofs. Since if the 

attic loor is inhabited or not is also an inaccessible information. So the analysis 
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worked with the assumption that roofs with a slope of 20° or less are uninhabited, 

while those of higher slope might be inhabited. 

Taking those factors into consideration the suitable polygons were divided into i ve 

categories:

- Category I suites best for the concept and contains all buildings of 17 m height or 

lower and with a l at roof. 

- Category II includes buildings of 17 m height and a roof slope of 20° or less as well 

as buildings higher than 17 m and with a l at roof. 

- Category III are buildings higher than 17 m and with a roof slope of 20° or less. 

- Category IV contains buildings of 17 m or lower with a roof slope higher than 20°.

- The least suitable buildings are higher than 17 m and with a roof slope higher than 

20°. Those are collected in Category V. 

The picture below shows a 3D map of the city of Frankfurt, with all buildings coloured 

according to their suitability category.

 Category I 

Category II 

Category III 

Category IV 

Category V 

 

 

 

 

 

The results of the determination show an interesting distribution. The largest part is 

clustered by the buildings of Category IV with a number of 42,074 buildings, followed 

by those of Category I with 8,260 buildings. An unexpected result is that there are no 

more than 1,038 buildings of Category II, what is only 1% of all suitable buildings. To 

work with realistic data, our team decided to 

concentrate on building polygons of Category I to III. 

Though Categories IV and V still suite for the OnTop concept from an architectural 

point of view, it is not likely that it will be implemented on them. We assumed that 

the attic of those buildings is already inhabited. It is hardly possible to convince 

owners to a demolition and new construction of an already inhabited living space. 

Nevertheless it should be kept in mind that it is only an assumption that the roof 

level of these buildings is likely to be inhabited. So there might also be an unknown 

share of suitable and buildings with a non-inhabited attic in Category IV. But, as the 

share is unknown and we are not willing to calculate with purely guessed data, we 

treat all these buildings as if their roofs were inhabited.

For Category V the proportion of the expenditures which are necessary for those 

buildings to the benei ts are economically unappealing, as only a one storey OnTop 

version is possible here. 

Considering a total number of 13,012 

building polygons (Category I to III) it is 

now possible to calculate the estimated 

new potential living space of 1,139,150 

m² created by the OnTop concept.
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The Report for Housing Market 2013 published by the City of Frankfurt and the 

Chamber of Industry and Commerce igures out that the demand for living space in 

Frankfurt rises according to a population growth by an average of more than 10,000 

people annually. Assuming an average living space of 38,7 m² per person there will 

be an additional demand for living space of approximately 2,322,000 m² within the 

period from 2014 to 2020. We can therefore say that the OnTop concept is able to 

supply half of the increase in demand within the next 6 years.  

(Source: 3D Spatial Analysis from Architecture Faculty / dates from City of Frankfurt)

Firstly there are the private owners with the majority of 45,648 housing buildings in 

Frankfurt. There is an only private owner of the building.

Secondly we have associations of lat owners. Various owners have their own lat in 

the building and a joint ownership for all the shared features and properties, such as 

the buildings entrance hall and staircase, the land and the building’s façade and roof. 

Those lat owner associations possess a total of 12,819 buildings. 

As for the third group, a short explanation of the graph above is necessary. The graph 

shows that communes or communal housing companies rank third in the number 

of owned housing property. However this does not necessarily mean that the City of 

Frankfurt is the direct owner of those apartments, but also includes all companies to 

which public authorities hold 50% of the voting power. As the structure of numerous 

buildings belonging to one company is the same for the ranks three to six, we decided 

to cumulate these in our third owner group, which therefore contains 14,864 buildings. 

(Source: ‘frankfurt statistik.aktuell’ 

edition 11/2013 published by the 

City of Frankfurt)
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The three groups can nicely be seen according to their share of buildings in Frankfurt 

in the following pie chart:

The great number of 45,648 buildings of the i rst owner group seems overwhelming 

at i rst glance. However, keeping in mind our OnTop structure we should have a closer 

look to it. This becomes clearer if we identify the types of buildings that are owned 

by this proprietor group. The following graph shows the distribution of the different 

building types owned by private people in Frankfurt according to the published 

statistics of the census 2011. 

(Source: statistics of Zensus 2011)

Though the OnTop concept is planned and envisaged for multi-family buildings, such 

as terraced houses or multi-storey buildings, it can also be adapted to the needs of 

detached and semi-detached house owners. However from a realistic point of view 

there is not such a high demand for creating new living space within such properties. 

This will leave us a number of 25,780 buildings, including terraced houses and other 

houses, where it is more likely to i nd a prospective customer. Yet comparing to 

companies with a greater estate stock it is more difi cult for the owners to raise the 

capital needed for the investment expenses. 

As a next step we will have a look to another interesting number in statistics. Frankfurt 

has the third lowest home ownership rate in Germany with 19 %, and ranks just 

behind Berlin (15 %) and Erfurt (16 %). It means that 79% of the people in Frankfurt 

live in a rented house. We take into account a 2% vacancy rate.20 In order to address 

as many people as possible with our OnTop solution, the prospect is intended to be 

offered for renting in the i rst place. Selling is the secondary option, also analysed.

20 (Source: Statista “Vergleich der Eigentums- und Leerstandsquoten von Wohnimmobilien in ausgewählten Städten 

Deutschlands im Jahr 2012“) 
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21 (resource: Nassauische Heimstätte GmbH factsheet and consolidated inancial statement)

Therefore we divide the three owner groups according to how the new OnTop 

apartments are used. If the building’s owner will offer them for rent or sell them as 

an owner-occupied dwelling. It is easy to deduce that for lat owner associations only 

to sell the new apartments is an appealing strategy as for an association like this it 

is a too dificult organisation effort to act as a landlord. Also an easy implication is 

that communes and housing companies will deinitely offer the new apartments for 

rent and include them to their current estate stock. Coming to private owners this 

completely depends on the owner’s situation and objectives.

Considering all these points we see the greatest possibilities to realise our project 

with the third owner group, the communes and housing companies. Besides the 

above mentioned arguments about high demand for rental lats and having hardly 

any dificulties to procure the needed investment capital, the eficiency is also 

simply compelling, as they own several buildings which suite to our project. So it is 

possible to sell the idea once and perform it multiple times. 

The other aspect for our choice is the social factor. Our aim is not only to create new 

and energy-eficient living space but also to preserve affordable living space in urban 

areas, where living prices increase fast. We therefore address our prospect to those 

owners who already offer lats in a low price segment, for example social housing, 

and are looking for a good strategy to invest in energy-eficient modernisation. These 

points enable us to narrow down our target group to housing companies with social 

commitments.21 

The Nassauische Heimstätte GmbH is one of the largest housing companies in central 

Germany. The company owns a housing stock of 42,107 units, which value sum up 

to 1,656,776,342 €. Its shareholders are mainly public-law institutions, including 

Land Hessen (State of Hesse), Stadt Frankfurt am Main (City of Frankfurt am Main) 

and Main-Taunus-Kreis (District of Main-Taunus). Their housing services range from 

renting apartments and houses, administrative work, maintenance, construction 

planning up to energy supply and heating contracting. Additionally they operate in 

the urban development sector, including land development, integrated urban and 

rural design, restructuring and living space development. In 2013 the company 

performed 78 urban rehabilitation measures and 9 projects in climate protection and 

energy. The total amount of investment expenses accounts for about 35,000,000 € 

per year averaged. The Nassauische Heimstätte declares that they see themselves 

as a partner of public subsidies and are engaged in social commitments within 

their operating areas. From this sense of responsibility various social  programmes 

have arised; among them Advice for Senior Citizens, Employment Advisory Services 

in Frankfurt Sossenheim, Krautgärten (herb gardens), Youth Club Mainz Kastel, 

Conlict Counselling, Tenant Festivals, Service and Meeting Centres of Senior 

Citizens in Frankfurt, Street Worker Offenbach and Pocket Money Projects. With the 

Nassauische Heimstätte we have a partner who joins our way on social responsibility 

of our prospect: to create new living space for those who have dificulty to ind an 

affordable home on the free market and enrich their everyday life. 

Thanks to the high interest of the Nassauische Heimstätte in urban housing 

development, as well as in supporting educational facilities, such as universities and 

technical colleges, our partner kindly provided us with a concrete building example 

out of their estate stock. The building is situated in Mousonstraße in the town district 

of Ostend.  Depending on the results of our analysis, our On Top apartments will 

actually be built up on top of this speciic building. 
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Flat owner associations - an attractive idea

There are 6.5 million freehold lats in Germany and only a small share of them is 

suficiently insulated.22 Concerning Frankfurt, 223,409 lats are in private hand. The 

most interesting number we are interested in is that 44% of those lats belong to lat 

owner associations. How are those 98,300 lats related to a low rate of insula ted 

buildings?23 

When it comes to any kind of reconstruction or modernisation on a building, which 

property is shared by some individuals, it is irst of all a legal question. For any action 

taken to change the common property the lat owner association has to decide about 

it. How many of the owners have to agree depends on the type of constructional 

action? 

Reconditional and restoration works can be decided by only a simple majority. Those 

works include, for example, repairing the roof or re-painting the building’s façade. 

Also for modernising restoration works only a simple majority is needed. This case 

combines restoring with up-dating the building’s standard. An example would be 

to replace an old heating installation by new and more energy eficient systems or 

a façade that is not only replastered but also insulated in one go. For the simple 

majority, law also requires that the action has to be economically eficient and 

amortized within ten years.

Modernisation works alone, however, require a three-quarter majority to agree. This 

includes all modernisation works which have no repairing cause. 

Though the government already responded to the problem of low modernisation 

rates for lat owner associations – all modernization works in the past, connected to 

restoration or not, required a three-quarter majority – there had been no perceptible 

increase.  For structural alterations every single owner of the association has to 

agree. 

What makes it dificult to get enough owners to agree is less the willingness to up-

date the building to a higher energy-eficiency, but the renovation and modernisation 

costs, which generally have to be carried from everyone in equal parts. Some owners 

might not be able to spend money for the necessary expenses, or see the costs as 

disproportional to the beneits.

Why should the owners agree to the OnTop concept? The concept for lat owner 

associations envisages that the costs for renovation and modernisation will be 

covered by the sales revenues for the newly created apartments. Hereby a dificult 

hurdle is solved to increase the rate of modernised buildings in big cities. 

The concept can be performed by the lat owner associations themselves or by a 

building project organiser. Using such an organising company for the modernising and 

build-up work would be even more eficient. They can better implement the concept 

to the buildings individual conditions due to their work experience. Additionally, they 

are able to perform the work with lower costs as they have access to special rates 

with supplying business partners. 

Therefore a secondary target market could be lat owner associations or respectively 

building project organiser, who will collaborate with them. In this scenario the 

apartments are intended to be sold rather than rented. 

22 (Source: http://www.enbausa.de/inanzierung-beratung/aktuelles/artikel/weg-gesetzesreform-bringt-

sanierungsquote-nicht-voran-3491.html)

23 (Source: Census of Buildings and Apartments 2011 in Frankfurt am Main published by the City of Frankfurt).
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However, the big challenge with lat owner associations is that for structural 

alterations on the building every single owner of the association has to agree to it, 

meaning that a 100% agreement is required. This gives us the reason why we will not 

follow this strategy in our approach here. Yet we see our concept as a good solution for 

those lat owner associations who seek for a good inancial concept for modernisation 

measures of their property that we did not want to leave it unmentioned.

If the concept has prevailed in housing companies, private owners will follow. As 

for the energy saving potential , we see the largest market for home ownership 

communities, but here there are some legal problems. Thus, it may be built on a 

existing building in Germany, the owner must agree. If there is a building of several 

owners, every single must agree and sign the notary.

So our main target market is the housing companies, which own buildings in Frankfurt. 

Customer’s needs and how they are satisied by OnTop

More and more Germans evaluated environmental conservation as one of the 

most important issues politicians and society have to cope with. To be precise, a 

2012 publication about environmental awareness by the Federal Ministry for the 

Environment, Nature Conversation, Building and Nuclear Safety named the number 

of 35%, which is an increase by 20% to the year before last. Therefore we principally 

assume an awareness of environmental issues and shortage of resources among our 

target groups. From this results a more concrete demand of all inhabitants – tenants 

as well as owners – is to reduce the consumption of energy and therewith a decrease 

in electricity and heating costs. 

However, energy-eficient reconstruction often leaves a bitter taste to tenants, as 

landlords can raise the rental fee according to the costs of the work. In practice the 

increase often causes that the lat is no more affordable for the people, so they have 

to move out and ind a new home. Therefore to push energetic reconstruction seems 

to be a contradictive target with creating new living space for the low and middle 

income sector. Giving a solution in consolidating these two targets is where our 

project meets this need of housing companies with social commitment. 

All apartments of the existing building will beneit from the project in several ways. 

Thanks to the energy-eficient modernisation the tenant’s consumption for heating 

will decrease. The energy produced by the photovoltaic plant will also be available for 

them and will be provided at a special rate below market prices. Taking these three 

points into consideration - middle priced revenues from new apartments, savings in 

heating costs and lower prices for energy from the in house solar plant – the tenants 

won’t face an increase in their global living expenses in a way that makes their home 

unaffordable. And this certainly meets another objective of housing companies: 

happy tenants. 

Lastly, like every economic thinking company they also want to avoid high and 

unproitable investment and ask for quick amortisation as well as cost-eficiency. It 

is the simple demand for a minimum-input-for-maximum-output strategy. A detailed 

and convincing example calculation that shows all investment expenses as well as 

revenues and amortisation calculation can be found under point 5.??? Affordability.

Therefore our customer’s needs of up-dating its buildings to an energy-eficient 

standard while preserving affordable homes to its tenants with a strategy that 

is inancially viable is exactly what our OnTop prospects offers. And this with the 

surplus of extending the companies housing stock which helps to achieve economic 

growth as well.
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How our OnTop apartments meet the demand

Certainly the OnTop apartments need to be designed to make them attractive for a 

certain group of tenants. As it is clear that there is no universal design which will 

work all over the world, in every single city. Our advantage is that our apartment’s 

design can be adjusted to the particular local preferences. For our example building 

in Frankfurt we will of course have a look at the local people’s taste. But i rst of all we 

shall give a description of our chosen design. 

The newly built apartments of the OnTop concept provide a living space of 96 m² plus 

a terrace of 16 m², which is located on the upper l oor of the two storey building. The 

spatial distribution of our model gives three rooms of an approximately equal size of 

about 17 - 20 m² plus a bathroom. However, the interior room division is offered on 

a l exible basis and can be adjusted to the customer’s needs and wishes. The third 

room for example can easily be transformed into two bedrooms by a partition wall. 

As we planned our apartments to allow a barrier-free everyday life the bathroom is 

designed with a wide sliding door, an easily accessible shower and without a bathtub. 

Again according to the customer’s wishes a bathtub can also be assembled. 

Our interior design is kept simple but modern and is concentrated on a sophisticated 

juxtaposition of wooden elements for horizontal surfaces with i ne white in vertical 

areas. Hence the l oor features oak wood parquet, which as an open l oor plan gives 

no interruption between the rooms and doors. Apparently the shower basin is the only 

area of the apartment’s l oor that is not part of this single l oor cloth. A very unique 

architectural characteristic is the row house structure of several OnTop buildings set 

next to each other on top of the roof of the existing building. So standing in front of 

your home is like standing in a typical suburban neighbourhood of row houses while 

actually overviewing the city’s roofs and chimneys through to Frankfurt’s skyscrapers 

skyline. 

(For a more detailed elaboration about the OnTop prospect’s architectural design, 

please see deliverable part XXX Architectural Design Narrative.)

One of the OnTop prospect’s great advantages is the possibility to individualize a 

certain building for each customer’s needs. We give attention to the needs of the 

owner and develop the concept for his concrete building and situation considering 

all related features. 

So concentrating on Frankfurt’s housing market: Does our designed concept meet 

the demanded type of apartments? 

(Source: ‘frankfurt statistik.aktuell’ edition 11/2013 published by the City of Frankfurt)
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The above chart shows the number of l ats according to the amount of rooms they 

contain. What we can read is that our l ats, l exibly providing a two- or three-room-

apartment, meet 48 % of the demanded room layout. 

Further on we want to determine the tenants group which we want to address with 

our OnTop apartments. Therefore we made an elaboration of one hundred l at wanted 

advertisements for Frankfurt Nordend and Ostend, the two quarters closest to our 

example building in Mousonstraße. 

The collected data included type of tenant (single, family, DINK=double income no 

kids), size of wanted l at and range of rent the advertiser is willing to pay. In the end 

the data enabled us to create the following diagram, showing the distribution of the 

three tenants groups. The green dot shows the attributes of our OnTop apartment, 

presuming a net rental fee of about 11 to 13 €/m² and a living space of 103 m². 

The total share of tenants who demand a l at in this area is 54% singles, 32% DINKs 

and 14% families. Contradictive to this the statistics about Frankfurt’s households 

by one of the most famous and popular German online estate agents, named 

immobilienscout24.de, illustrate that only 6% of the people living in Frankfurt’s 

households are DINKS. Roughly the same number applies to Ostend. What we can 

understand from those two numbers is that the majority of this tenant group, though 

looking for a l at, does not i nd one. So there is hardly supply of what they are looking 

for. Offering an apartment that lies within their demanding criteria will make it easy 

for us to i nd tenants, especially as there seems to be hardly any competition with 

other landlords.
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OnTop Abroad

Frankfurt is not the only place which the OnTop concept can be applied. The concept 

was conceived to it in any city with densiication forces. The main idea is to improve 

not only the health and wealth of the population, but of the city which embraces it. To 

use the latest technologies to renew the building and the city, and make them more 

eficient and more respectful with the environment.

What features of a city are better to the appliance of OnTop? What reduces the 

possible success of it?

Any city in Europe can integrate OnTop in their own. But it cannot be applied all over 

the city, in every street. Economic, aesthetic and strutural aspects limitate it. In order 

to ensure that a building suits perfectly in every aspect to our concept, we need to 

analyse it like we did with the building in Frankfurt. If not, we can only suggest that 

this or that building its, but we cannot ensure it.

We are showing some different sketches as examples of how we can export this 

solution. Two cities: Madrid and Paris; two streets from two speciic neighbourhoods. 

We choose these neighborhood carefully. They must have some features that make 

them suitable a priori. Heterogeneity, a combination of tall and short buildings, old 

buildings... are some symptoms that suggest a more likely application of our OnTop 

concept.

We analyse these features that would make an easier implementation. We cannot 

ensure that this concept can be applied in these streets of these cities. But, according 

to the condicionants, we suggest a possible solution. 

The houses on top are also sketch conceptually. They depend on the condicionants of 

the surroundings. The building, the weather, the neighborhood, the history, the law,... 

They all shape every detail of these houses on top. In order to deine that shape, a 

deep analysis is also essential. We only sketch a generic shape. The aim is to show 

the possibility to export this solution abroad, not to show the solution itself.



52 Solar Decathlon 2014

5
.1

.

U
R

B
A

N
 D

E
S

IG
N

 

S
T

R
A

T
E

G
Y

  
Madrid

Madrid is a city of contrasts. From one side, Madrid is the European city with the 

highest number of trees and green surface per inhabitant. From the other side, 

Madrid is a major centre for international business and commerce. It is one of 

Europe‘s largest i nancial centres and the largest in Spain.

As any big city in Europe, it has grown exponentially during the last decades. From 

1991, the community increased its population from 4,6 million people to 6,5 million 

people now (+41,3%), while the municipality has only increased its population from 3 

million people to 3,2 million people now (+6,7%).

More and more people work in Madrid, but are forced to live far away from the city 

centre. It is a huge problem in Madrid, where many people go through long distances 

every day, normally by car, waste much time and increase pollution.

We have chosen the neighborhood of 

Chamberi, located in the city center of 

Madrid. It is delimited by the axis of Paseo de 

la Castellana on the East, Calle Princesa on 

the West, Calle Alberto Aguilera and Genova 

on the South, and Cuatro Caminos and Calle 

Raimundo Villaverde on the North.

The neighborhood embraces many historical 

buildings, which cannot be modii ed or built 

on. But it has many features that do encourage 

the application of the OnTop concept. 

Buildings of many different ages, shapes and 

heights, and crooked streets integrate the 

neighborhood. Here it is the so called „Gold 

Triangle“, a triangle formed by the streets of 

Genova, Castellana and Almago. In this last 

street, we have sketched our „pedestrian 

view“ with the houses on top. 

It is important to remark the aim 

of this approximation to another 

random city. Any neighborhood, 

any street is a potential host to 

our concept. The advantages, 

disadvantages, opportunities 

and limitations must be studied 

and analyse in every specii c 

case. The new houses on top 

and the modernisation and 

refurbishment must be designed 

according to the conditionants.

Sketch. Almagro Neighborhood

City Plan of Madrid
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Sketch. Pedestrian view of Calle Almagro

Calle Marques de Riscal. Almagro NeighborhoodCalle Marques de Riscal. Almagro Neighborhood

Madrid, as the cities that come 

next, is an example of a city 

with densii cation forces, with 

a need to solve, and with many 

characteristics that makes our 

entrepreneurial solution i t.

The sketches attached just want 

to show an idea to make people 

feel it real.

But Paris has some special 

features that make the city 

very special and different 

from a common European 

city. Since the 17th century, 

the architecture in Paris 

has been constrained by 

law related to the height 

and shape of buildings. 

Paris

Paris is the capital and the most populous city in France, the country where Solar 

Decathlon locates this year. The city of Paris is formed by 20 “arrondissements”. 

More than 2 million people live inside these limits. Its metropolitan area is one of the 

largest population centers in Europe with more than 12 million inhabitants and many 

commuters have to drive long distances, with the consequences already explained, 

the same consequences that affect most of the large cities in the world.

Plan. Rue de Cambodge. 20th Arrondissement

Perspective of the 20th Arrondissement

The alignement and the uniformity of height of the buildings are a very recognizable 

characteristic of the city despite the evolution of architectural styles. This 

homogeneity was even remarked after the urban plan proposed by Georges Eugéne 

Haussmann. Entire quarters were leveled to make way for wide avenues lined with 

neo-classical stone buildings.
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Perspective of the Rue de 

Cambodge

The street chosen for our purpose is Rue du Cambodge, a street which mixes 

Hausmann buildings with some 60‘s 70‘s construction. The lack of special building 

protection in this area and the heterogeneity of its buildings make possible to build 

on top of almost every building, but we have to respect is the maximum height of the 

street allowed: 31m - R+7.

Like we did in our example of Madrid, the purpose of the study of the city of Paris 

is to give a general idea of how the characteristics of a city condition the possible 

implementation and shape the inal result. A deeper analysis needs to be done in 

order to ensure the possible aplication.

Paris is a very complicated city to implement OnTop concept. Most part of the city is 

homogenous and most of the buildings are protected by law. But as we distance from 

the city centre, the restrictions become softer, which leads to a more heterogeneous 

architecture. This is the reason why we have focused on the last “arrondissement” of 

the city, the 20th.

The 20ème arrondissement is located on the right bank of the Seine River, as well as 

its neighboring 19th, 11th and 12th districts. The population accounts for 194,532 

inhabitants (2009), which make the district the second out of 20.
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5.1.3 INDIVIDUEL OR COLLECTIVE HOUSING BUIL-

DING CONCEPT

 
Choice for collective housing according to the local context.

As already explained in our Urban Design Strategy, our main goal is to reduce the 

CO2 emissions in existing buildings in our city. For this reason, we have deined the 

target groups in our Market Viability Report. These are irst housing companies. As 

we explained before, the concept can be implemented faster if our irst focus are 

the housing companies, as the concept would spread more easily. In Frankfurt, the 

most buildings are built with 7 to 12 apartments and the vast majority was built in 

the years from 1949 to 1978. In these buildings, the energy saving potential is also 

the highest. So our concept OnTop addresses to many of the existing building stock. 

Just such a building is in the borough of Ostend. It‘s worth a look at the moving story 

of the borough to understand our choice.

Figure 1 Buildingstock in Frankfurt

1792 Frankfurt was conquered in the French Revolutionary War by General Custine. 

Four years later, the Austrian general von Wartensleben tried to occupy the city. The 

city was bombarded by the French under Jean-Baptiste Kleber on 13 and 14 July 1796 

which caused severe damage in the city and particularly the Frankfurt Judengasse . 

This led, however, to the fact that the Jewish ghetto were released in Ostend and thus 

of the 300 years of persistent ghetto compulsion came to an end. Towards the end of 

the 19th century almost 15,000 Jews lived in Ostend, 80% of the Jewish population 

in Frankfurt.
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Figure 1 Buildingstock in Frankfurt

Under Mayor Franz Adickes the eastern harbor was built in 1908 and opened on 23 

May 1912. Thus, the Ostend became an important transportation center, which in 

1928 led to the construction of the Großmarkthalle. Till 2004 the Großmarkthalle 

was used mainly for the fruit and vegetable trade in Frankfurt. Therefore, the Ostend 

district became more and more a working-class neighborhood.   The cellars and 

transtation of the Großmarkthalle were used by the Nazis by October 1941 as a 

collection for deportation of Jewish men, women and children from Frankfurt and 

the surrounding area. 

Because of human losses and destruction by bombing the Ostend recovered only 

very slowly.  In 2004 the Großmarkthalle was closed and the function was moved to 

the new “Frankfurt Frische-Center” in the local district Kalbach-Riedberg,  which 

did not contribute to the attractiveness of the district. So it was decided by the city 

council of Frankfurt to build the new European Central Bank on the now 

heritage-protected area of the Großmarkthalle.  This decision and the infrastructural 

measures ensured that the industrial park in Ostend became more attractive.

Abbildung 4 Plaque at the Jewish cemetery commemorates the 11,134 

murdered Jews . In the middle of Anne Frank .

The Ostend is now becoming more attractive as a residential area. The goal now is to 

increase the quality of existing building, too.
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Our densii cation Strategy

Urbanization is caused by the economic, cultural and political attractiveness of a 

city.  Therefore, we densify where it is possible. It is important for us not to touch the 

green areas of Frankfurt. As we build on existing buildings, we don't need to invest in 

new and expensive infrastructure in the city.

Spatial Solution (Raumlösung)

Our dwelling unit is designed to be suitable for students, a couple with children and 

seniors.
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5.1.4 MOBILITY STRATEGIES 5.1.4 MOBILITY 

STRATEGIES
Three aspects of mobility

Social mobility: 

The deliberate redensiication in the concept OnTop leads to dense social mix. We 

imagine, that this allows the social vertical mobility of less privileged children by 

equality of educational opportunity achieved by a highly diverse social surrounding.

Barrier free mobility: 

In two dimensions, housing- and urban space, efforts must be provided to ensure 

the sustainable habitability and quality of living. This claim is not only interesting 

to optimize the value of the property, but also a matter of social responsibility and 

urban development.

In the case of the renovation services of the concept OnTop, these requirements are 

met by structural measures, such as the widening of doorways, installing of a vertical 

access (lift), low-barrier design of the bathrooms.

At the urban level essential quality standards are local supply within walking distance 

and a barrier-free public transport for a suficient mobility of all population and age 

groups. A successful and adequate accessibility is the basis for social mobility (see 

above), a major theme of sustainable mixing in urban development. A project with a 

scale like OnTop can only affect/address these issues very rudimentary.

Territorial Mobiliy

The motorisation of the world‘s population and therefore trafic grows signiicantly 

since decades, due to population growth and rising incomes in emerging economies. 

For the year 2050, it is expected that 70% of all human beings live in urban areas.

The increasing urbanisation makes this development a core issue of mobility in 

metropolitan regions and deines requirements for a sustainable urban planning. 

Noise, air pollution and congestion are only the most obvious effects, which partially 

mutually dependent and potentiate.

Population growth and rising car ownership are not relevant in the considered 

environment of German cities. However, the increasing agglomeration of boom 

regions as well as the contribution of transportation to CO2 emissions in Germany 

makes a contemporary and inclusive mobility management necessary and most 

important.
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20% of the German CO2 emissions fell to trafic. Within the efforts to halve CO2 

emissions by 2050 compared to the level of 1990, mobility and in particular the 

motorised private transport (MPT - 14% of total CO2 emissions in Germany)cannot 

remain ignored. The mix of different forms of energy within the ield of trafic shows 

the potential savings of fossil fuel applications and thus the possibilities of CO2 

emissions reduction. Besides the formulated political will of the German department 

of transportation (BMVBS) that by 2040 onwards fossil fuels will not be used in 

urban mobility, mass transportation is another central approach reducing the CO2 

emissions in trafic.
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In the study „Urban density and transport related energy consumption 2008“ 

Kenworthy and Newman pointed out that the per capita and year transportation 

energy is directly related to population density. With redensiication of existing 

urban structures, like applied in the concept of OnTop, this factor is taken up and 

the positive impacts of a higher population density, such as easy walking paths, 

short distances, are used to raise quality of public transport services. A „focused, 

compact urban development“ is, as said by Kenworthy, the contemporary vision in 

city- planning and development. Centres with mixed usage and connection to high-

frequency public transport hubs allow focusing the entire urban mobility structure 

on pedestrians and cyclists.

This shift from the „car-friendly city“, towards anthropocentric urban structure, 

seems the ideal long-term sustainable transport in urban areas. In short-term, 

however, capacity, supply and acceptance of eco-mobility (e.g. bus, train and bike)  

are the major challenges.

An important aspect of the motorised private transport becomes apparent in 

comparing the ratio of average income and car ownership density. Not only population 

density, but also the inancial situation seems of considerable importance for energy 

consumption in mobility.
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The study, „driving a car at any cost“, studying the dependence of the mobility 

behaviour of households to fuel price, comes to the conclusion that a fuel price 

increase by 10%  would lead only to a decline of 2.9% concerning transport rates. 

The per capita and year spending on individual mobility in Germany has risen to 2,200 

euros (in 2007) within the recent decades and thus exceeded the expenditure on 

food. However, only small trends in the nationwide modal split are visible in the same 

time period in favour of more cost-effective mobility solutions (eco-mobility). (see 

chart : Modal split analysis BMVBS). Compared to the modal choice of the citizens 

of Frankfurt, however, shows during the same period a signiicant increase in the 

proportion of cyclists and pedestrians. Financial incentives or sanctions alone are 

apparently only partially successful, to provide impetus for the choice of transport 

mode. In the urban context, more economical low-threshold alternatives become 

more attractive than the car due to offer frequency.
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The „self-determination“ of auto mobility and the socio-cultural value thus seem 

also to be of considerable importance and represent qualities at which alternative 

offers must be judged .

A renunciation from normality of auto mobility, a „reassessment“ of the socio-

cultural signiicance of motorised private transport in the industrialised countries is 

therefore obligatory.

In part, this development can already be observed. The German newspaper „Die Welt“ 

already reported in 2010 and 2011 with reference to indings of the study „Youth and 

automotive 2010“ over the loss of importance of the automobile as a status symbol.

The Statistical Ofice of Baden -Württemberg in 2011 recognized that the number 

of vehicle owners between 18 and 25 in the period 2000-2011 declined, whereas 

the number of vehicle owners above 50 had risen. Even taking the demographic 

development into account, this expression remains recognisable. Effects of this trend 

are emerging in the German Mobility Panel in 2013 of the KIT (Karlsruhe Institute of 

Technology). In 2002, 83% of 18 - to 35 -year-olds had a car available. For the year 

2011 this value shrunk to 74%.

Solution

The above mentioned insights lead to two major conclusions for the mobility 

management in context of the concept OnTop. The acceptance of the offers of the 

eco-mobility is already suficiently pronounced by the group below 30 years of age. 

For this target group the provision of an appropriate and attractive offer is crucial. 

In order to motivate residential users in the age group 30-60 for alternative mobility 

options require extensive information and possible low-threshold offers.
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In 2010 about 325,000 road users commuted daily from the surrounding suburban 

areas into the center of Frankfurt. The study „commuting or relocating? Causes 

and consequences [...]“ showed that in addition to the requirements of dual-earner 

households, especially claims and ideas of housing, neighborhood and infrastructural 

quality as main aspect responsible for the growing commuting acceptance in 

Germany. Here an approach might be, to offer home-like qualities in densiied 

structures (eg: OnTop). For the target group of the dual-income and family household, 

it is also necessary to provide an environment for the everyday necessities of all 

family members.

Summary

Core elements of sustainable urban mobility

- Population density

- Density and length of walking paths  

- Alternative fuels (eg: 2nd generation biofuels)

- Environmental Association (mass transportation, bicycle, etc.)

Key drivers in the choice of transport - Environmental Association

- Financial sanctions have only limited success (limited to social class)

- Critical target group: 40 +

- Low-threshold services (eg: high station density, high-frequency power)

- Specialised offers (request oriented)

Site Inspection

Mousonstraße 35 an Frankfurts inner city
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The chosen „pilot site“ Mousonstraße 35, in the western eastend of Frankfurt is 

well suited from the perspective of sustainable urban mobility. The offer of public 

transport is accessible for wheelchairs on the three highly frequented stops, 

Merianplatz, Waldschmidstraße and Habsbur-gerallee. Important functions such 

as schools, daycare centers, hospitals, food supply and attractive green areas are 

within walking distance. Designated bike paths are provided at the major trafic axis.

Carriage of bicycles in public transport is possible but limited to holidays and 

weekends and therefor only considerable for leisure trafic.

National and international transportation hubs, like Frankfurt central station and 

Frankfurt airport, are reachable within 30-40 minutes via the Konstablerwache 

station, which is only about 1100m away. In 230m distance there is a public recharge 

point for electric cars.

Stations of public transport in close perimeter

bicycle lanes in Frankfurt city



66 Solar Decathlon 2014

5
.1

.

U
R

B
A

N
 D

E
S

IG
N

 

S
T

R
A

T
E

G
Y

  
Measures OnTop

The core measure in the project OnTop to promote sustainable mobility development 

is irst and foremost the choice of location. The concept is largely based on an existing 

high-quality and high frequency public transport service in a vibrant urban structure. 

The strategy is not itted for low density suburban areas. Furthermore pre-existing 

average to high population density potentiates the impulses for sustainability.

New residents package (municipal level) example: Munich „Neubürger Paket” pilot 

project 

New residents packages, for new citizens of Munich i.e., set the impulse in the 

important phase of (re-)orientation after a change of residence and thus address a 

broad target group independent of age. The new residents package offers beneits for 

all involved. While the local government invests in a modiication of the modal split, 

the local public transport provider opens up a wider choice-rider market, which will, 

due to the decreasing amount of captive riders, gain importance in the future. 

The Munich pilot project (2005 - 2006) showed a big success and is continuing 

since then. New residents packages contain, for example, information in the form of 

transport plans and possible discount or time-limited „test“ tickets and therefore 

offers only an temporary initial encouragement.

Tenant tickets (landlord level) example: Frankfurt a.M. Riedberg pilot project by ABG

Another model of the target group-oriented mass mobility is the tenant ticket. 

It can beneit of a „wholesale“ effect. The tenant ticket is, in contrast to the new 

residents package, a permanent offer. The tenant ticket may be offered by the 

housing association/landlord separately or connected with the rental contract which 

makes it very appropriate for the scale of a concept like OnTop. Another signiicant 

advantage of this measure is the permanent low threshold, which also addresses the 

critical group of already existing tenants in the case of separate model. The tenant 

package covers in an attractive way the majority of needs in everyday mobility.
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Sharing Solutions

To cover an indispensable range of tasks and demands in mobility which can’t be 

matched by public transport, for example the transport of larger loads and overcome 

remoteness, inter-modal transport solutions are essential and obligatory. 

These mobility services are what mainly encourages car purchase and reduce the 

„orientation to the eco-mobility“ (Huwer, 2002). This problem is encountered by 

sharing solutions. 

Sharing systems, especially eCar sharing, are not suitable below a count of 20 

participants and need to be integrated into larger, probably already existing, sharing 

networks. Possible forms are private sector providers, nonproit organizations, 

cooperative building societies or neighborhood associations. Larger conventional 

providers of public transport also already discovered this new market. 
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5.1.5

AFFORDABILITY STRATEGIES

As explained earlier, our concept is not a manufactured product but a holistic 

solution which is very individual in its implementation as lots of factors depend on 

the constitution of the existing building.

We will therefore explain the cost and performance part by our example building, 

which was provided to us by the Nassauische Heimstätte. 

The investment costs consist of three main parts: renovation and modernisation 

expenses, expenses for building our OnTop apartments itself and costs for installing 

the new energy technology. 

For our existing building in Mousonstraße the façade on the north side will be 

insulated, new windows will be installed on the north and south front of the building 

and a lift will be integrated. Insulation costs for the façade will be of 60,000 €, plus to 

install the new windows with an expense factor of 79,500 € plus integrating the new 

lift for 120,000 €, we will reach a total of 259,500 € for renovating and modernising 

the existing building. 

Building our four OnTop  symbionts will create costs to the amount of 762,500 €. Also 

we will have , expenses for preparing the roofs surface, building material, interior 

works on walls and l oors, electricity, heating and sanitary installations as well as for 

the arcade and the common room in a subject building. 

The newly installed technology and its costs include the photovoltaic plant with 

60,300 €, a solar heat system with 43,000 €, including a heat pump with 5,000 

€ and drinking water stations with 62,000 €, an exhaust-air plant with 23,375 €. 

Furthermore the central heating boiler will be exchanged with costs of 17,755 € and 

therewith the infrastructure supply, meaning all pipelines within the building and to 

the each room of the apartments, will be reintegrated as well with costs of 400,000 €. 

This cumulates to expenses of 613,429 € for the new technology. 

We also have to consider incidental building costs such as labour and rent for 

construction machines and vehicles, which are commonly estimated with 20% of the 

building costs and lead us to costs of 368,663 €. German law requires landlords to 

give their tenants a compensation for the inconveniences caused due to construction 

works on the house or their l ats. Estimating a construction time of 3 month we 

accounted a compensation of 100% of the rent including utilities, which leads us to 

compensation costs of 38,440 €. 
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Totalising all three expenses groups plus the mentioned extra costs we will reach 

global costs of 2,211,977 € for the investment.

As our aim is to calculate the investment in the most realistic scenario we also 

took a look on how such investments are usually inanced. So we also accounted 

costs for interests on loans, which will be taken from banks. Most commonly these 

investments are inanced by two-third of foreign capital and one-third of equity 

capital. As for the foreign capital we can take use of a business developing bank 

called kfw which offers a loan up to 800,000 € on an interest rate of only 1% p.a., the 

rest foreign capital needed will be a common business loan from banks which offer 

an average interest rate of 2,3 % p.a.. As for costs for the equity capital tied in the 

investment we envisaged a rate of 5% p.a..

Performance and revenues of the project

We take three steps to elaborate the concepts revenues. Firstly we determine the 

estimated income from renting the newly build apartments. As our concept includes 

modernisation works on the existing building we also take its value appreciation into 

account. Secondly we show the estimated savings potential in energy consumption 

of the existing building’s apartments due to the modernisation measures and 

consequently calculate its inancial effect. Lastly we demonstrate the performance 

of the new technology implemented to the building and interpret these results from 

a inancial point of view. 

To determine the possible rental income for the new OnTop apartments, we can work 

with the so called Mietspiegel. The Mietspiegel is a rent index for cities or municipals 

in Germany, published by their governance and representative bodies for tenants 

every two years. According to the Frankfurt Mietspiegel of 2012 we elaborated a 

monthly net rental fee of 10.98 €/m². 

The calculation starts with a basic net rent according to the apartment’s year 
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of construction and its area of living space, which is presented in a table in the 

Mietspiegel. Up next according to the apartment’s facilities and features as well as 

its location within the cities districts, supplements and deductions are added resp. 

subtracted to reach a local comparable rent. Hereafter you ind the calculation for 

our OnTop apartments on the example for Mousonstraße.

As we look on our cash lows on a global and annual basis, the rent fee must be 

extrapolated accordingly. So with a monthly net rent of 10.98 €/m² valid for four 

apartments of 103 m² each, we reach an annual net rental income of 54,285.12 €. 

Due to modernising the apartments of the existing building the rent income will 

increase here too. 

The legal framework contains the following provisions:

If the landlord operated modernisation works, he is allowed to raise the annual rent 

by 11% of the for the apartment accrued expenses. If the modernisation works affect 

several apartments, the costs are to be split appropriately to each apartment. If a 

measure is a modernisation work for which this legal regulation applies or not, is of 

course also deined by law. Therefore law deines modernisation works as structural 

alterations which have the result of energetic savings (energetic modernisation), 

help to decrease the consumption of water, sustainably increase the utility value 

of a rental object, permanently increase the general housing conditions or have to 

be operated due to reasons for which the landlord is not liable and which are no 

conservational measures. 

Transferring these rules to our example building in Mousonstraße, all modernisation 

expenses of be passed on by 11 % to the tenants’ annual rent. Therefore the annual 

rent income from the apartments of the existing building will increase.

Secondary Concept

The City of Frankfurt’s Expert Committee for Real Property Values publishes a real 

estate market report every year. Inside of the comprehensive information package 

they also detect current market prices for freehold lats in new buildings, which in 

2013 lied within a range from 2,350 €/m² to 7,200 €/m² and gave an average market 

price of 3,000 €/m² to 4,850 €/m² according to the buildings district. Taking into 

account the number of sold units in each price range and district the committee 

announces an average market price of 4,200 €/m². 

In the following affordability calculation we will estimate the sales revenues for the 

On Top apartments of4.500 till 5.500  €/m². 

Primary Concept

To show the tenant’s beneits from our OnTop concept we show here a comparison 

of the costs for heating and electricity per square meter per month. As the heating 

will generally be covered by electricity from the solar plant there the costs for energy 

increases. But since there is no need for buying gas anymore the tenants will pay 

much less for heating and energy than they do now or they would pay if the housing 

company would only do some refurbishment without installing the new technology.
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Saving potential energy costs

Performance of the solar plant and inancial opportunities

To determine the beneits from the photovoltaic plant we irstly have a look on the 

plants electronic production performance. There will be four photovoltaic plants, 

one for each symbiote building, which modules will provide a total generating 

surface of 196m². The simulation results show a generator output of 40.2 kWp and a 

calculated annual electricity production of 39,518 kWh. (For a detailed explanation 

and documentation about the simulation and its data, please see point XXXXX ).

 

Primary Concept

Before we go in further we must explain how the corporative actors collaborate. There 

are three possible compositions according to who is proprietor of the solar plant and 

who is operator.  The core argument concerns the rights and duties for the operator 

as they include providing security of energy supply. 

real estate market

As per the Real Estate Market Report 2013 by the Expert Committee for Real Property 

Values of the City of Frankfurt the number of sale transactions has decreased to 

the previous by about 25%. They declare three main reasons for the setback. One 

is owed to an increase of real estate transfer tax valid for transactions made from 

1st January 2013 on. Therefore many buyers have moved up their purchase to avoid 

higher taxes. Then due to a low headline interest rate there is a low willingness to 

sell. The other reason is the limited supply of housing estates, which is exceeded 

signiicantly by its demand. 
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a concept, not a product

We are aware that other competing university teams, now and in the past, have 

introduced a business model while pretending to be an existing or starting company 

that wants to sell its product and show the economic success. 

During our whole work with this project the team OnTop has always been in step with 

actual practice. We have worked with several well-known and helpful companies 

within the housing, construction, project planning and energy sector and are proud 

to be able to say that our OnTop concept might actually be implemented as a pilot 

project by our partner Nassauische Heimstätte, BienZenker and Mainova. Therefore, 

after continuously sticking to real practice, it occurred odd to us if we now started 

a simulation game in this part of the manual. The Fachhochschule Frankfurt is a 

university of applied sciences, not a company, and neither of us, nor the students or 

the professors, are going to start a company with the OnTop symbiote as a business 

model. 

We remain true to our realistic  drafting of the concept and announce: We did 

not create a product for sale, but an idea, a solution, to inspire estate proprietors, 

architects, energy suppliers, construction companies as well as the cities governance. 

We give a solution of how to cope with several issues a growing city and its inhabitants 

have to cope with and we prove the eficiency and applicability by means of our pilot 

project in Mousonstraße in Frankfurt. 
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fee fo  sold e e g  f o  sola  pla t fo  p op ieto , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

E pe ses . . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
su ed . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,
dis ou ted . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,
e ha gea le ope ati g osts . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

NH ai te a e lift , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
eal estate ta . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ate  suppl . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
aste ate  disposal . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

pe iodi  ai te a e gas applia e pe  u it , , , , , , , , , , , , , , , , , ,
st eet- lea i g , , , , , , , , , , , , , , . , . , . , . ,

i te  se i e , , , , , , , , , , , , , , , , , ,
aste disposal . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

ga de  ai te a e , , , , , , , , , , , , , , , , , . ,
o l  past o o  ele t i it , , , , , , , , , , , , , , , , , . ,

p ope t  a d lia ilit  i su a e . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
a etake , , , , , , , , , , , , , , , . , . , . ,
oad a d a le pe  d elli g u it . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

lea i g a op , , , , , , , , , , , , , , , , , ,
o - e ha gea le ope ati g osts . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

NH ai te a e ost fo  uildi g . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ost of ad i ist atio . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ai te a e sola  pla t , , , , , , , , , , , , , , . , . , . , . ,
ai te a e heat pu p , , , , , , , , , , , , , , , , , ,
ai te a e e haust-ai  pla t , , , , , , , , , , , , , , , , , ,
ai te a e sola  heat , , , , , , , , , , , , , , , , , . ,

I est e ts: . . , , , , , , , , , , . , , , . , . , , , ,
NH i ide tal uildi g osts . ,

de olitio  osts oof NH:  - .  €  B): . . ,
uildi g osts s iote NH: .  / B) .  € / ²  -> .  €/ ² . ,
o o  oo  i  su je t uldi g .  € / ² . ,
uildi g osts a ade . ,

T  E e g uildi g osts sola  pla t . ,
H . S h itz uildi g osts sola  heat ² a ge . g  Me ge a att . ,

pla t i l. o e tio ,  uildi g, et . . ,
su st u tu e, sto age, pipes, isolatio , i ple e ti g . ,
d i ki g ate  statio s   * .  € . , Gas-Boile  e s h i det u d ü e  KaMu T i k asse statio  i d da  das Wa asse  ü e  die Heizu g 

uildi g osts heat pu p  KW . ,
T  E e g uildi g osts e haust-ai  pla t . , du hs h ittl. a   kWh jäh li h p o A lage

uildi g osts lift  ea s useful life . , . ,
i f ast u tu e suppl  pipes et . . ,
e t al-heati g oile  kW , . , . ,

i stallatio  of e  i do s  i do s . ,
i stallatio  of e  doo s  doo s . ,
i sulatio  fo  o th fa ade  ² . ,
o pe satio  o st u tio  o k % e t i l. utilities fo   o ths . ,

Othe  Cash Flo s
e e g  ost . ,
gas ost
e e g  ost
gas ost

Cost fo  Capital Se i es , . , . , . , . , . , . , . , . , . , . , . , . , . , . , , , ,
su ed , . , . , . , . , . , . , . , . , . , . , . , . , . , . , , , ,
dis ou ted , . , . , . , . , . , . , . , . , . , . , . , . , . , . , , , ,
osts fo  fo eig  apital /  of i est e t osts , . , . , . , . , . , . , . , . , . , . , . , . , . , . , , , ,

loa  kf  a . life of loa   s /  s i te est o l  pa a k . , . , . , . , . , . , . , . , . , . , . , . , . , . , ,
kf  i te est , . , . , . , . , . , . , . , . , . , . , . , . , . , ,
kf  ede ptio , , , , , , . , . , . , . , . , . , . , . , . ,
loa  othe  a ks . , . , . , . , . , . , . , . , . , . , . , . , . , . , ,

a k i te est , . , . , . , . , . , . , . , . , . , . , . , . , . , ,
a k ede ptio , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
osts fo  e uit  apital /  of i est e t ost , . , . , . , . , , , , , , , , , , , , , ,

e uit  apital tied i  i est e t . , . , . , . , , , , , , , , , , , , , , ,

A o tisatio - . . , - . . , - . . , - . . , - . . , - . . , - . , - . , - . , - . , . , . . , . . , . . , . . , . . , . . , . . ,
dis ou t ate ,

et p ese t alue - . . , - . . , - . . , - . . , - . . , - . , - . , - . , - . , - . , . , . . , . . , . . , . . , . . , . . , . . ,

E pe ses Re e ues Su
dis ou ted Su  of  ea s . . , . . , . . ,
dis ou ted Su  of  ea s . . , . . , . . ,

I est e t Optio  I - o a tio s ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  
i est e t pe iod

Re e ues . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
su ed . , . , . , . , . , . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,
dis ou ted . , . , . , . , . , . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,

et e tal fee e isti g uildi g . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ope ati g osts fee . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

E pe ses . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
su ed . , . , . , . , . , . , . , . , . , . , . , . . , . . , . . , . . , . . , . . , . . ,
dis ou ted . , . , . , . , . , . , . , . , . , . , . , . , . , . . , . . , . . , . . , . . ,
e ha gea le ope ati g osts . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
eal estate ta . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ate  suppl . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
aste ate  disposal . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

pe iodi  ai te a e gas applia e pe  u it , , , , , , , , , , , , , , , , , ,
st eet- lea i g , , , , , , , , , , , , , , . , . , . , . ,

i te  se i e , , , , , , , , , , , , , , , , , ,
aste disposal . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

ga de  ai te a e , , , , , , , , , , , , , , , , , . ,
o l  past o o  ele t i it , , , , , , , , , , , , , , , , , . ,

p ope t  a d lia ilit  i su a e . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
a etake , , , , , , , , , , , , , , , . , . , . ,
oad a d a le pe  d elli g u it . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

lea i g a op , , , , , , , , , , , , , , , , , ,
o - e ha gea le ope ati g osts . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

NH ai te a e ost fo  uildi g . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ost of ad i ist atio . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ai te a e sola  pla t , , , , , , , , , , , , , , . , . , . , . ,
ai te a e heat pu p , , , , , , , , , , , , , , , , , ,
ai te a e e haust-ai  pla t , , , , , , , , , , , , , , , , , ,
ai te a e sola  heat , , , , , , , , , , , , , , , , , . ,

I est e ts: , , , , , , , , , , . , , , , . , , , ,
e t al-heati g oile  kW , . , . ,

Othe  Cash Flo s
e e g  ost . ,
gas ost
e e g  ost
gas ost

A o tisatio . , . , . , . , . , . , . , . , . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,
dis ou t ate ,

et p ese t alue . , . , . , . , . , . , . , . , . , . , . , . . , . . , . . , . . , . . , . . , . . ,

E pe ses Re e ues Su
dis ou ted Su  of  ea s . , . . , . . ,
dis ou ted Su  of  ea s . . , . . , . . ,

Optio  I

e isti g 
uildi g

e isti g 
uildi g

S iote

e e g  suppl

fi a e

e isti g 
uildi g

S iote

othe

S iote

e isti g 
uildi g

S iote

O Top

e isti g 
uildi g
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ge e al data
total li i g spa e , ² gas asi  ha ge pe  d elli g u it pe  ea€

u e  of d elli g u its u its p i e fo  gas , €/kWh
a a  ate , fa to a e age i ease pe  ea , fa to
et e tal fee , €/ ² e e g  asi  ha ge pe  d elli g pe  ea€

a e age i ease pe  ea , fa to p i e fo  e e g  - sta da d , €/kWh
tu o e  ate , fa to p i e fo  e e g  - spe ial ate PV pla t, €/kWh
e t i ease fo  e  e t o t a ts , fa to fee fo  sola  pla t p op ieto  pe  sold u it i l. i  sp. ate, €/kWh

si gula  i ease afte  ode isi g , €/ ² a e age et e e g  p odu tio   PV pla t pe  ea. kWh/a
si gula  i ease afte  ode isi g ithout lift , €/ ² ele t i it  p odu tio  osts , €/kWh
ope ati g osts e ha gea le ithout lift , €/ ² e e g  o su ptio   heati g a d othe  te h .. kWh/a
ope ati g osts e ha gea le i ludi g lift afte  O Top , €/ ²
ope ati g osts o - e ha gea le efo e ode isi g €/ ²
ope ati g osts o - e ha gea le afte  ode isi g €/ ² i te est fo  de ts o pa  offe, p.a.
o su ptio  heati g ith gas total uildi g . k h/a kf  de t  s life of loa ,  s i te est o l  pa a k. €
o su ptio  heati g ith gas afte  ode isi g total uildi g . k h/a i te est fo  kf  de t , p.a.
o su ptio  heati g ith e e g  afte  uildi g O Top o ept . k h/a e uit  apital ost fo  /  of i est e t, p.a.
o su ptio  e e g  households all . k h/a

dis ou t ate , fa to
total spa e pe  s iote ² ge e al a ual p i e i ease , fa to
li i g spa e pe  s iote ²

u e  of s iotes
total li i g spa e ²

et e tal fee €/ ²
a e age i ease pe  ea , fa to
ope ati g osts e ha gea le , €/ ²
ope ati g osts o - e ha gea le fo  the fi st fi e ea s , €/ ²
o su ptio  gas
o su ptio  e e g . k h/a
o su ptio  e e g  households all k h/a

I est e t Optio  "O Top" ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  
i est e t pe iod

Re e ues . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . . ,
su ed . , . , . , . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,
dis ou ted . , . , . , . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,

et e tal fee e isti g uildi g . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ope ati g osts fee . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

et e tal fee S iote , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ope ati g osts , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
fee fo  sold e e g  f o  sola  pla t fo  p op ieto , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

E pe ses . . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
su ed . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,
dis ou ted . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,
e ha gea le ope ati g osts . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

NH ai te a e lift , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
eal estate ta . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ate  suppl . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
aste ate  disposal . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

pe iodi  ai te a e gas applia e pe  u it , , , , , , , , , , , , , , , , , ,
st eet- lea i g , , , , , , , , , , , , , , . , . , . , . ,

i te  se i e , , , , , , , , , , , , , , , , , ,
aste disposal . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

ga de  ai te a e , , , , , , , , , , , , , , , , , . ,
o l  past o o  ele t i it , , , , , , , , , , , , , , , , , . ,

p ope t  a d lia ilit  i su a e . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
a etake , , , , , , , , , , , , , , , . , . , . ,
oad a d a le pe  d elli g u it . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

lea i g a op , , , , , , , , , , , , , , , , , ,
o - e ha gea le ope ati g osts . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

NH ai te a e ost fo  uildi g . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ost of ad i ist atio . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ai te a e sola  pla t , , , , , , , , , , , , , , . , . , . , . ,
ai te a e heat pu p , , , , , , , , , , , , , , , , , ,
ai te a e e haust-ai  pla t , , , , , , , , , , , , , , , , , ,
ai te a e sola  heat , , , , , , , , , , , , , , , , , . ,

I est e ts: . . , , , , , , , , , , . , , , . , . , , , ,
NH i ide tal uildi g osts . ,

de olitio  osts oof NH:  - .  €  B): . . ,
uildi g osts s iote NH: .  / B) .  € / ²  -> .  €/ ² . ,
o o  oo  i  su je t uldi g .  € / ² . ,
uildi g osts a ade . ,

T  E e g uildi g osts sola  pla t . ,
H . S h itz uildi g osts sola  heat ² a ge . g  Me ge a att . ,

pla t i l. o e tio ,  uildi g, et . . ,
su st u tu e, sto age, pipes, isolatio , i ple e ti g . ,
d i ki g ate  statio s   * .  € . , Gas-Boile  e s h i det u d ü e  KaMu T i k asse statio  i d da  das Wa asse  ü e  die Heizu g 

uildi g osts heat pu p  KW . ,
T  E e g uildi g osts e haust-ai  pla t . , du hs h ittl. a   kWh jäh li h p o A lage

uildi g osts lift  ea s useful life . , . ,
i f ast u tu e suppl  pipes et . . ,
e t al-heati g oile  kW , . , . ,

i stallatio  of e  i do s  i do s . ,
i stallatio  of e  doo s  doo s . ,
i sulatio  fo  o th fa ade  ² . ,
o pe satio  o st u tio  o k % e t i l. utilities fo   o ths . ,

Othe  Cash Flo s
e e g  ost . ,
gas ost
e e g  ost
gas ost

Cost fo  Capital Se i es , . , . , . , . , . , . , . , . , . , . , . , . , . , . , , , ,
su ed , . , . , . , . , . , . , . , . , . , . , . , . , . , . , , , ,
dis ou ted , . , . , . , . , . , . , . , . , . , . , . , . , . , . , , , ,
osts fo  fo eig  apital /  of i est e t osts , . , . , . , . , . , . , . , . , . , . , . , . , . , . , , , ,

loa  kf  a . life of loa   s /  s i te est o l  pa a k . , . , . , . , . , . , . , . , . , . , . , . , . , . , ,
kf  i te est , . , . , . , . , . , . , . , . , . , . , . , . , . , ,
kf  ede ptio , , , , , , . , . , . , . , . , . , . , . , . ,
loa  othe  a ks . , . , . , . , . , . , . , . , . , . , . , . , . , . , ,

a k i te est , . , . , . , . , . , . , . , . , . , . , . , . , . , ,
a k ede ptio , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
osts fo  e uit  apital /  of i est e t ost , . , . , . , . , , , , , , , , , , , , , ,

e uit  apital tied i  i est e t . , . , . , . , , , , , , , , , , , , , , ,

A o tisatio - . . , - . . , - . . , - . . , - . . , - . . , - . , - . , - . , - . , . , . . , . . , . . , . . , . . , . . , . . ,
dis ou t ate ,

et p ese t alue - . . , - . . , - . . , - . . , - . . , - . , - . , - . , - . , - . , . , . . , . . , . . , . . , . . , . . , . . ,

E pe ses Re e ues Su
dis ou ted Su  of  ea s . . , . . , . . ,
dis ou ted Su  of  ea s . . , . . , . . ,

I est e t Optio  I - o a tio s ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  
i est e t pe iod

Re e ues . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
su ed . , . , . , . , . , . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,
dis ou ted . , . , . , . , . , . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,

et e tal fee e isti g uildi g . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ope ati g osts fee . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

E pe ses . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
su ed . , . , . , . , . , . , . , . , . , . , . , . . , . . , . . , . . , . . , . . , . . ,
dis ou ted . , . , . , . , . , . , . , . , . , . , . , . , . , . . , . . , . . , . . , . . ,
e ha gea le ope ati g osts . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
eal estate ta . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ate  suppl . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
aste ate  disposal . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

pe iodi  ai te a e gas applia e pe  u it , , , , , , , , , , , , , , , , , ,
st eet- lea i g , , , , , , , , , , , , , , . , . , . , . ,

i te  se i e , , , , , , , , , , , , , , , , , ,
aste disposal . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

ga de  ai te a e , , , , , , , , , , , , , , , , , . ,
o l  past o o  ele t i it , , , , , , , , , , , , , , , , , . ,

p ope t  a d lia ilit  i su a e . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
a etake , , , , , , , , , , , , , , , . , . , . ,
oad a d a le pe  d elli g u it . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

lea i g a op , , , , , , , , , , , , , , , , , ,
o - e ha gea le ope ati g osts . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

NH ai te a e ost fo  uildi g . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ost of ad i ist atio . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ai te a e sola  pla t , , , , , , , , , , , , , , . , . , . , . ,
ai te a e heat pu p , , , , , , , , , , , , , , , , , ,
ai te a e e haust-ai  pla t , , , , , , , , , , , , , , , , , ,
ai te a e sola  heat , , , , , , , , , , , , , , , , , . ,

I est e ts: , , , , , , , , , , . , , , , . , , , ,
e t al-heati g oile  kW , . , . ,

Othe  Cash Flo s
e e g  ost . ,
gas ost
e e g  ost
gas ost

A o tisatio . , . , . , . , . , . , . , . , . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,
dis ou t ate ,

et p ese t alue . , . , . , . , . , . , . , . , . , . , . , . . , . . , . . , . . , . . , . . , . . ,

E pe ses Re e ues Su
dis ou ted Su  of  ea s . , . . , . . ,
dis ou ted Su  of  ea s . . , . . , . . ,

Optio  I

e isti g 
uildi g

e isti g 
uildi g

S iote

e e g  suppl

fi a e

e isti g 
uildi g

S iote

othe

S iote

e isti g 
uildi g

S iote

O Top

e isti g 
uildi g
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p
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5.2.

ARCHITECTURE 

DESIGN NARRATIVE  

fi a e pla

ge e al data
total li i g spa e , ² gas asi  ha ge pe  d elli g u it pe  ea€

u e  of d elli g u its u its p i e fo  gas , €/kWh
a a  ate , fa to a e age i ease pe  ea , fa to
et e tal fee , €/ ² e e g  asi  ha ge pe  d elli g pe  ea€

a e age i ease pe  ea , fa to p i e fo  e e g  - sta da d , €/kWh
tu o e  ate , fa to p i e fo  e e g  - spe ial ate PV pla t, €/kWh
e t i ease fo  e  e t o t a ts , fa to fee fo  sola  pla t p op ieto  pe  sold u it i l. i  sp. ate, €/kWh

si gula  i ease afte  ode isi g , €/ ² a e age et e e g  p odu tio   PV pla t pe  ea. kWh/a
si gula  i ease afte  ode isi g ithout lift , €/ ² ele t i it  p odu tio  osts , €/kWh
ope ati g osts e ha gea le ithout lift , €/ ² e e g  o su ptio   heati g a d othe  te h .. kWh/a
ope ati g osts e ha gea le i ludi g lift afte  O Top , €/ ²
ope ati g osts o - e ha gea le efo e ode isi g €/ ²
ope ati g osts o - e ha gea le afte  ode isi g €/ ² i te est fo  de ts o pa  offe, p.a.
o su ptio  heati g ith gas total uildi g . k h/a kf  de t  s life of loa ,  s i te est o l  pa a k. €
o su ptio  heati g ith gas afte  ode isi g total uildi g . k h/a i te est fo  kf  de t , p.a.
o su ptio  heati g ith e e g  afte  uildi g O Top o ept . k h/a e uit  apital ost fo  /  of i est e t, p.a.
o su ptio  e e g  households all . k h/a

dis ou t ate , fa to
total spa e pe  s iote ² ge e al a ual p i e i ease , fa to
li i g spa e pe  s iote ²

u e  of s iotes
total li i g spa e ²

et e tal fee €/ ²
a e age i ease pe  ea , fa to
ope ati g osts e ha gea le , €/ ²
ope ati g osts o - e ha gea le fo  the fi st fi e ea s , €/ ²
o su ptio  gas
o su ptio  e e g . k h/a
o su ptio  e e g  households all k h/a

I est e t Optio  "O Top" ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  
i est e t pe iod

Re e ues . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . . ,
su ed . , . , . , . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,
dis ou ted . , . , . , . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,

et e tal fee e isti g uildi g . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ope ati g osts fee . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

et e tal fee S iote , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ope ati g osts , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
fee fo  sold e e g  f o  sola  pla t fo  p op ieto , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

E pe ses . . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
su ed . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,
dis ou ted . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,
e ha gea le ope ati g osts . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

NH ai te a e lift , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
eal estate ta . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ate  suppl . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
aste ate  disposal . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

pe iodi  ai te a e gas applia e pe  u it , , , , , , , , , , , , , , , , , ,
st eet- lea i g , , , , , , , , , , , , , , . , . , . , . ,

i te  se i e , , , , , , , , , , , , , , , , , ,
aste disposal . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

ga de  ai te a e , , , , , , , , , , , , , , , , , . ,
o l  past o o  ele t i it , , , , , , , , , , , , , , , , , . ,

p ope t  a d lia ilit  i su a e . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
a etake , , , , , , , , , , , , , , , . , . , . ,
oad a d a le pe  d elli g u it . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

lea i g a op , , , , , , , , , , , , , , , , , ,
o - e ha gea le ope ati g osts . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

NH ai te a e ost fo  uildi g . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ost of ad i ist atio . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ai te a e sola  pla t , , , , , , , , , , , , , , . , . , . , . ,
ai te a e heat pu p , , , , , , , , , , , , , , , , , ,
ai te a e e haust-ai  pla t , , , , , , , , , , , , , , , , , ,
ai te a e sola  heat , , , , , , , , , , , , , , , , , . ,

I est e ts: . . , , , , , , , , , , . , , , . , . , , , ,
NH i ide tal uildi g osts . ,

de olitio  osts oof NH:  - .  €  B): . . ,
uildi g osts s iote NH: .  / B) .  € / ²  -> .  €/ ² . ,
o o  oo  i  su je t uldi g .  € / ² . ,
uildi g osts a ade . ,

T  E e g uildi g osts sola  pla t . ,
H . S h itz uildi g osts sola  heat ² a ge . g  Me ge a att . ,

pla t i l. o e tio ,  uildi g, et . . ,
su st u tu e, sto age, pipes, isolatio , i ple e ti g . ,
d i ki g ate  statio s   * .  € . , Gas-Boile  e s h i det u d ü e  KaMu T i k asse statio  i d da  das Wa asse  ü e  die Heizu g 

uildi g osts heat pu p  KW . ,
T  E e g uildi g osts e haust-ai  pla t . , du hs h ittl. a   kWh jäh li h p o A lage

uildi g osts lift  ea s useful life . , . ,
i f ast u tu e suppl  pipes et . . ,
e t al-heati g oile  kW , . , . ,

i stallatio  of e  i do s  i do s . ,
i stallatio  of e  doo s  doo s . ,
i sulatio  fo  o th fa ade  ² . ,
o pe satio  o st u tio  o k % e t i l. utilities fo   o ths . ,

Othe  Cash Flo s
e e g  ost . ,
gas ost
e e g  ost
gas ost

Cost fo  Capital Se i es , . , . , . , . , . , . , . , . , . , . , . , . , . , . , , , ,
su ed , . , . , . , . , . , . , . , . , . , . , . , . , . , . , , , ,
dis ou ted , . , . , . , . , . , . , . , . , . , . , . , . , . , . , , , ,
osts fo  fo eig  apital /  of i est e t osts , . , . , . , . , . , . , . , . , . , . , . , . , . , . , , , ,

loa  kf  a . life of loa   s /  s i te est o l  pa a k . , . , . , . , . , . , . , . , . , . , . , . , . , . , ,
kf  i te est , . , . , . , . , . , . , . , . , . , . , . , . , . , ,
kf  ede ptio , , , , , , . , . , . , . , . , . , . , . , . ,
loa  othe  a ks . , . , . , . , . , . , . , . , . , . , . , . , . , . , ,

a k i te est , . , . , . , . , . , . , . , . , . , . , . , . , . , ,
a k ede ptio , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
osts fo  e uit  apital /  of i est e t ost , . , . , . , . , , , , , , , , , , , , , ,

e uit  apital tied i  i est e t . , . , . , . , , , , , , , , , , , , , , ,

A o tisatio - . . , - . . , - . . , - . . , - . . , - . . , - . , - . , - . , - . , . , . . , . . , . . , . . , . . , . . , . . ,
dis ou t ate ,

et p ese t alue - . . , - . . , - . . , - . . , - . . , - . , - . , - . , - . , - . , . , . . , . . , . . , . . , . . , . . , . . ,

E pe ses Re e ues Su
dis ou ted Su  of  ea s . . , . . , . . ,
dis ou ted Su  of  ea s . . , . . , . . ,

I est e t Optio  I - o a tio s ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  
i est e t pe iod

Re e ues . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
su ed . , . , . , . , . , . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,
dis ou ted . , . , . , . , . , . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,

et e tal fee e isti g uildi g . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ope ati g osts fee . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

E pe ses . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
su ed . , . , . , . , . , . , . , . , . , . , . , . . , . . , . . , . . , . . , . . , . . ,
dis ou ted . , . , . , . , . , . , . , . , . , . , . , . , . , . . , . . , . . , . . , . . ,
e ha gea le ope ati g osts . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
eal estate ta . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ate  suppl . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
aste ate  disposal . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

pe iodi  ai te a e gas applia e pe  u it , , , , , , , , , , , , , , , , , ,
st eet- lea i g , , , , , , , , , , , , , , . , . , . , . ,

i te  se i e , , , , , , , , , , , , , , , , , ,
aste disposal . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

ga de  ai te a e , , , , , , , , , , , , , , , , , . ,
o l  past o o  ele t i it , , , , , , , , , , , , , , , , , . ,

p ope t  a d lia ilit  i su a e . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
a etake , , , , , , , , , , , , , , , . , . , . ,
oad a d a le pe  d elli g u it . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

lea i g a op , , , , , , , , , , , , , , , , , ,
o - e ha gea le ope ati g osts . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

NH ai te a e ost fo  uildi g . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ost of ad i ist atio . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ai te a e sola  pla t , , , , , , , , , , , , , , . , . , . , . ,
ai te a e heat pu p , , , , , , , , , , , , , , , , , ,
ai te a e e haust-ai  pla t , , , , , , , , , , , , , , , , , ,
ai te a e sola  heat , , , , , , , , , , , , , , , , , . ,

I est e ts: , , , , , , , , , , . , , , , . , , , ,
e t al-heati g oile  kW , . , . ,

Othe  Cash Flo s
e e g  ost . ,
gas ost
e e g  ost
gas ost

A o tisatio . , . , . , . , . , . , . , . , . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,
dis ou t ate ,

et p ese t alue . , . , . , . , . , . , . , . , . , . , . , . . , . . , . . , . . , . . , . . , . . ,

E pe ses Re e ues Su
dis ou ted Su  of  ea s . , . . , . . ,
dis ou ted Su  of  ea s . . , . . , . . ,

Optio  I

e isti g 
uildi g

e isti g 
uildi g

S iote

e e g  suppl

fi a e

e isti g 
uildi g

S iote

othe

S iote

e isti g 
uildi g

S iote

O Top

e isti g 
uildi g
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p
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I est e t Optio  II - o l  ode isi g a d e  te h i ue ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  
i est e t pe iod

Re e ues . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
su ed . , . , . , . , . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,
dis ou ted . , . , . , . , . , . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,

et e tal fee e isti g uildi g . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ope ati g osts fee . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

E pe ses . . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
su ed . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,
dis ou ted . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,
e ha gea le ope ati g osts . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
eal estate ta . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ate  suppl . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
aste ate  disposal . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

pe iodi  ai te a e gas applia e pe  u it , , , , , , , , , , , , , , , , , ,
st eet- lea i g , , , , , , , , , , , , , , . , . , . , . ,

i te  se i e , , , , , , , , , , , , , , , , , ,
aste disposal . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

ga de  ai te a e , , , , , , , , , , , , , , , , , . ,
o l  past o o  ele t i it , , , , , , , , , , , , , , , , , . ,

p ope t  a d lia ilit  i su a e . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
a etake , , , , , , , , , , , , , , , . , . , . ,
oad a d a le pe  d elli g u it . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

lea i g a op , , , , , , , , , , , , , , , , , ,
o - e ha gea le ope ati g osts . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

NH ai te a e ost fo  uildi g . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ost of ad i ist atio . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ai te a e sola  pla t , , , , , , , , , , , , , , . , . , . , . ,
ai te a e heat pu p , , , , , , , , , , , , , , , , , ,
ai te a e e haust-ai  pla t , , , , , , , , , , , , , , , , , ,
ai te a e sola  heat , , , , , , , , , , , , , , , , , . ,

I est e ts: . . , , , , , , , , , , . , , , . , . , , , ,
NH i ide tal uildi g osts . ,

uildi g osts sola  pla t . ,
H . S h itz uildi g osts sola  heat ² a ge . g  Me ge a att . ,

pla t i l. o e tio ,  uildi g, et . . ,
su st u tu e, sto age, pipes, isolatio , i ple e ti g . ,
d i ki g ate  statio s   * .  € . ,

uildi g osts heat pu p  KW . ,
T  E e g uildi g osts e haust-ai  pla t . ,

uildi g osts lift  ea s useful life . , . ,
i f ast u tu e suppl  pipes et . . ,
e t al-heati g oile  kW , . , . ,

i stallatio  of e  i do s  i do s . ,
i stallatio  of e  doo s  doo s . ,
i sulatio  fo  o th fa ade  ² . ,
o pe satio  o st u tio  o k % Wa iete fü   Mo ate . ,

Othe  Cash Flo s
e e g  ost . ,
gas ost
e e g  ost
gas ost

Cost fo  Capital Se i es , . , . , . , . , . , . , . , . , . , . , . , . , . , , , , ,
su ed , . , . , . , . , . , . , . , . , . , . , . , . , . , , , , ,
dis ou ted , . , . , . , . , . , . , . , . , . , . , . , . , . , , , , ,
osts fo  fo eig  apital /  of i est e t osts , . , . , . , . , . , . , . , . , . , . , . , . , . , , , , ,

loa  kf  a . life of loa   s /  s i te est o l  pa a k . , . , . , . , . , . , . , . , . , . , . , . , . , . , ,
kf  i te est , . , . , . , . , . , . , . , . , . , . , . , . , . , ,
kf  ede ptio , , , , , , . , . , . , . , . , . , . , . , . ,
loa  othe  a ks - . , - . , - . , - . , - . , - . , - . , - . , - . , - . , - . , - . , - . , - . , ,

a k i te est , - . , - . , - . , - . , - . , - . , - . , - . , - . , - . , - . , - , - , - ,
a k ede ptio , - . , - . , - . , - . , - . , - . , - . , - . , - . , - . , - . , - . , - . , - . ,
osts fo  e uit  apital /  of i est e t ost , . , . , , , , , , , , , , , , , , , ,

e uit  apital tied i  i est e t . , . , . , , , , , , , , , , , , , , , ,

A o tisatio - . , - . , - . , - . , - . , - . , - . , . , . , . , . , . . , . . , . . , . . , . . , . . , . . ,
dis ou t ate ,

et p ese t alue - . , - . , - . , - . , - . , - . , - . , . , . , . , . , . . , . . , . . , . . , . . , . . , . . ,

E pe ses Re e ues Su
dis ou ted Su  of  ea s . . , . . , . . ,
dis ou ted Su  of  ea s . . , . . , . . ,

I est e t Optio  III - o l  uild-up o ode isi g ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  
i est e t pe iod

Re e ues . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . . ,
su ed . , . , . , . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,
dis ou ted . , . , . , . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,

et e tal fee e isti g uildi g . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ope ati g osts fee . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

et e tal fee S iote , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ope ati g osts , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
fee fo  sold e e g  f o  sola  pla t fo  p op ieto , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

E pe ses . . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
su ed . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,
dis ou ted . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,
e ha gea le ope ati g osts . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

NH ai te a e lift , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
eal estate ta . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ate  suppl . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
aste ate  disposal . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

pe iodi  ai te a e gas applia e pe  u it , , , , , , , , , , , , , , , , , ,
st eet- lea i g , , , , , , , , , , , , , , . , . , . , . ,

i te  se i e , , , , , , , , , , , , , , , , , ,
aste disposal . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

ga de  ai te a e , , , , , , , , , , , , , , , , , . ,
o l  past o o  ele t i it , , , , , , , , , , , , , , , , , . ,

p ope t  a d lia ilit  i su a e . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
a etake , , , , , , , , , , , , , , , . , . , . ,
oad a d a le pe  d elli g u it . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

lea i g a op , , , , , , , , , , , , , , , , , ,
o - e ha gea le ope ati g osts . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

NH ai te a e ost fo  uildi g . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ost of ad i ist atio . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ai te a e sola  pla t , , , , , , , , , , , , , , . , . , . , . ,
ai te a e heat pu p , , , , , , , , , , , , , , , , , ,
ai te a e e haust-ai  pla t , , , , , , , , , , , , , , , , , ,
ai te a e sola  heat , , , , , , , , , , , , , , , , , . ,

I est e ts: . . , , , , , , , , , , . , , , . , . , , , ,
NH i ide tal uildi g osts . ,

de olitio  osts oof NH:  - .  €  B): . . ,
uildi g osts s iote NH: .  / B) .  € / ²  -> .  €/ ² . ,
o o  oo  i  su je t uldi g .  € / ² . ,
uildi g osts a ade . ,

T  E e g uildi g osts sola  pla t . ,
H . S h itz uildi g osts sola  heat ² a ge . g  Me ge a att . ,

pla t i l. o e tio ,  uildi g, et . . ,
su st u tu e, sto age, pipes, isolatio , i ple e ti g . ,
d i ki g ate  statio s   * .  € . , Gas-Boile  e s h i det u d ü e  KaMu T i k asse statio  i d da  das Wa asse  ü e  die Heizu g 

uildi g osts heat pu p  KW . ,
T  E e g uildi g osts e haust-ai  pla t . , du hs h ittl. a   kWh jäh li h p o A lage

uildi g osts lift  ea s useful life . , . ,
e t al-heati g oile  kW , . , . ,
o pe satio  o st u tio  o k % Wa iete fü   Mo ate . ,

Othe  Cash Flo s
e e g  ost . ,
gas ost
e e g  ost
gas ost

Cost fo  Capital Se i es , . , . , . , . , . , . , . , . , . , . , . , . , . , , , , ,
su ed , . , . , . , . , . , . , . , . , . , . , . , . , . , . , , , ,
dis ou ted , . , . , . , . , . , . , . , . , . , . , . , . , . , , , , ,
osts fo  fo eig  apital /  of i est e t osts , . , . , . , . , . , . , . , . , . , . , . , . , . , , , , ,

loa  kf  a . life of loa   s /  s i te est o l  pa a k . , . , . , . , . , . , . , . , . , . , . , . , . , . , ,
kf  i te est , . , . , . , . , . , . , . , . , . , . , . , . , . , ,
kf  ede ptio , , , , , , . , . , . , . , . , . , . , . , . ,
loa  othe  a ks . , . , . , . , . , . , . , . , . , . , . , . , . , . , ,

a k i te est , . , . , . , . , . , . , . , . , . , . , . , . , . , ,
a k ede ptio , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
osts fo  e uit  apital /  of i est e t ost , . , . , . , , , , , , , , , , , , , , ,

e uit  apital tied i  i est e t . , . , . , , , , , , , , , , , , , , , ,

A o tisatio - . . , - . . , - . . , - . , - . , - . , - . , - . , . , . , . , . . , . . , . . , . . , . . , . . , . . ,
dis ou t ate ,

et p ese t alue - . . , - . . , - . . , - . , - . , - . , - . , - . , . , . , . , . . , . . , . . , . . , . . , . . , . . ,

E pe ses Re e ues Su
dis ou ted Su  of  ea s . . , . . , . . ,
dis ou ted Su  of  ea s . . , . . , . . ,

e isti g 
uildi g

e isti g 
uildi g

S iote

Optio  III

Optio  II

e isti g 
uildi g

S iote

e isti g 
uildi g

S iote

O
p
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5.2.

ARCHITECTURE 

DESIGN NARRATIVE  

I est e t Optio  II - o l  ode isi g a d e  te h i ue ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  
i est e t pe iod

Re e ues . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
su ed . , . , . , . , . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,
dis ou ted . , . , . , . , . , . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,

et e tal fee e isti g uildi g . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ope ati g osts fee . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

E pe ses . . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
su ed . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,
dis ou ted . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,
e ha gea le ope ati g osts . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
eal estate ta . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ate  suppl . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
aste ate  disposal . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

pe iodi  ai te a e gas applia e pe  u it , , , , , , , , , , , , , , , , , ,
st eet- lea i g , , , , , , , , , , , , , , . , . , . , . ,

i te  se i e , , , , , , , , , , , , , , , , , ,
aste disposal . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

ga de  ai te a e , , , , , , , , , , , , , , , , , . ,
o l  past o o  ele t i it , , , , , , , , , , , , , , , , , . ,

p ope t  a d lia ilit  i su a e . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
a etake , , , , , , , , , , , , , , , . , . , . ,
oad a d a le pe  d elli g u it . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

lea i g a op , , , , , , , , , , , , , , , , , ,
o - e ha gea le ope ati g osts . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

NH ai te a e ost fo  uildi g . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ost of ad i ist atio . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ai te a e sola  pla t , , , , , , , , , , , , , , . , . , . , . ,
ai te a e heat pu p , , , , , , , , , , , , , , , , , ,
ai te a e e haust-ai  pla t , , , , , , , , , , , , , , , , , ,
ai te a e sola  heat , , , , , , , , , , , , , , , , , . ,

I est e ts: . . , , , , , , , , , , . , , , . , . , , , ,
NH i ide tal uildi g osts . ,

uildi g osts sola  pla t . ,
H . S h itz uildi g osts sola  heat ² a ge . g  Me ge a att . ,

pla t i l. o e tio ,  uildi g, et . . ,
su st u tu e, sto age, pipes, isolatio , i ple e ti g . ,
d i ki g ate  statio s   * .  € . ,

uildi g osts heat pu p  KW . ,
T  E e g uildi g osts e haust-ai  pla t . ,

uildi g osts lift  ea s useful life . , . ,
i f ast u tu e suppl  pipes et . . ,
e t al-heati g oile  kW , . , . ,

i stallatio  of e  i do s  i do s . ,
i stallatio  of e  doo s  doo s . ,
i sulatio  fo  o th fa ade  ² . ,
o pe satio  o st u tio  o k % Wa iete fü   Mo ate . ,

Othe  Cash Flo s
e e g  ost . ,
gas ost
e e g  ost
gas ost

Cost fo  Capital Se i es , . , . , . , . , . , . , . , . , . , . , . , . , . , , , , ,
su ed , . , . , . , . , . , . , . , . , . , . , . , . , . , , , , ,
dis ou ted , . , . , . , . , . , . , . , . , . , . , . , . , . , , , , ,
osts fo  fo eig  apital /  of i est e t osts , . , . , . , . , . , . , . , . , . , . , . , . , . , , , , ,

loa  kf  a . life of loa   s /  s i te est o l  pa a k . , . , . , . , . , . , . , . , . , . , . , . , . , . , ,
kf  i te est , . , . , . , . , . , . , . , . , . , . , . , . , . , ,
kf  ede ptio , , , , , , . , . , . , . , . , . , . , . , . ,
loa  othe  a ks - . , - . , - . , - . , - . , - . , - . , - . , - . , - . , - . , - . , - . , - . , ,

a k i te est , - . , - . , - . , - . , - . , - . , - . , - . , - . , - . , - . , - , - , - ,
a k ede ptio , - . , - . , - . , - . , - . , - . , - . , - . , - . , - . , - . , - . , - . , - . ,
osts fo  e uit  apital /  of i est e t ost , . , . , , , , , , , , , , , , , , , ,

e uit  apital tied i  i est e t . , . , . , , , , , , , , , , , , , , , ,

A o tisatio - . , - . , - . , - . , - . , - . , - . , . , . , . , . , . . , . . , . . , . . , . . , . . , . . ,
dis ou t ate ,

et p ese t alue - . , - . , - . , - . , - . , - . , - . , . , . , . , . , . . , . . , . . , . . , . . , . . , . . ,

E pe ses Re e ues Su
dis ou ted Su  of  ea s . . , . . , . . ,
dis ou ted Su  of  ea s . . , . . , . . ,

I est e t Optio  III - o l  uild-up o ode isi g ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  ea  
i est e t pe iod

Re e ues . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . . ,
su ed . , . , . , . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,
dis ou ted . , . , . , . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,

et e tal fee e isti g uildi g . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ope ati g osts fee . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

et e tal fee S iote , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ope ati g osts , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
fee fo  sold e e g  f o  sola  pla t fo  p op ieto , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

E pe ses . . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
su ed . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,
dis ou ted . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . , . . ,
e ha gea le ope ati g osts . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

NH ai te a e lift , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
eal estate ta . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ate  suppl . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
aste ate  disposal . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

pe iodi  ai te a e gas applia e pe  u it , , , , , , , , , , , , , , , , , ,
st eet- lea i g , , , , , , , , , , , , , , . , . , . , . ,

i te  se i e , , , , , , , , , , , , , , , , , ,
aste disposal . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

ga de  ai te a e , , , , , , , , , , , , , , , , , . ,
o l  past o o  ele t i it , , , , , , , , , , , , , , , , , . ,

p ope t  a d lia ilit  i su a e . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
a etake , , , , , , , , , , , , , , , . , . , . ,
oad a d a le pe  d elli g u it . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

lea i g a op , , , , , , , , , , , , , , , , , ,
o - e ha gea le ope ati g osts . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,

NH ai te a e ost fo  uildi g . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ost of ad i ist atio . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
ai te a e sola  pla t , , , , , , , , , , , , , , . , . , . , . ,
ai te a e heat pu p , , , , , , , , , , , , , , , , , ,
ai te a e e haust-ai  pla t , , , , , , , , , , , , , , , , , ,
ai te a e sola  heat , , , , , , , , , , , , , , , , , . ,

I est e ts: . . , , , , , , , , , , . , , , . , . , , , ,
NH i ide tal uildi g osts . ,

de olitio  osts oof NH:  - .  €  B): . . ,
uildi g osts s iote NH: .  / B) .  € / ²  -> .  €/ ² . ,
o o  oo  i  su je t uldi g .  € / ² . ,
uildi g osts a ade . ,

T  E e g uildi g osts sola  pla t . ,
H . S h itz uildi g osts sola  heat ² a ge . g  Me ge a att . ,

pla t i l. o e tio ,  uildi g, et . . ,
su st u tu e, sto age, pipes, isolatio , i ple e ti g . ,
d i ki g ate  statio s   * .  € . , Gas-Boile  e s h i det u d ü e  KaMu T i k asse statio  i d da  das Wa asse  ü e  die Heizu g 

uildi g osts heat pu p  KW . ,
T  E e g uildi g osts e haust-ai  pla t . , du hs h ittl. a   kWh jäh li h p o A lage

uildi g osts lift  ea s useful life . , . ,
e t al-heati g oile  kW , . , . ,
o pe satio  o st u tio  o k % Wa iete fü   Mo ate . ,

Othe  Cash Flo s
e e g  ost . ,
gas ost
e e g  ost
gas ost

Cost fo  Capital Se i es , . , . , . , . , . , . , . , . , . , . , . , . , . , , , , ,
su ed , . , . , . , . , . , . , . , . , . , . , . , . , . , . , , , ,
dis ou ted , . , . , . , . , . , . , . , . , . , . , . , . , . , , , , ,
osts fo  fo eig  apital /  of i est e t osts , . , . , . , . , . , . , . , . , . , . , . , . , . , , , , ,

loa  kf  a . life of loa   s /  s i te est o l  pa a k . , . , . , . , . , . , . , . , . , . , . , . , . , . , ,
kf  i te est , . , . , . , . , . , . , . , . , . , . , . , . , . , ,
kf  ede ptio , , , , , , . , . , . , . , . , . , . , . , . ,
loa  othe  a ks . , . , . , . , . , . , . , . , . , . , . , . , . , . , ,

a k i te est , . , . , . , . , . , . , . , . , . , . , . , . , . , ,
a k ede ptio , . , . , . , . , . , . , . , . , . , . , . , . , . , . ,
osts fo  e uit  apital /  of i est e t ost , . , . , . , , , , , , , , , , , , , , ,

e uit  apital tied i  i est e t . , . , . , , , , , , , , , , , , , , , ,

A o tisatio - . . , - . . , - . . , - . , - . , - . , - . , - . , . , . , . , . . , . . , . . , . . , . . , . . , . . ,
dis ou t ate ,

et p ese t alue - . . , - . . , - . . , - . , - . , - . , - . , - . , . , . , . , . . , . . , . . , . . , . . , . . , . . ,

E pe ses Re e ues Su
dis ou ted Su  of  ea s . . , . . , . . ,
dis ou ted Su  of  ea s . . , . . , . . ,

e isti g 
uildi g

e isti g 
uildi g

S iote

Optio  III

Optio  II

e isti g 
uildi g

S iote

e isti g 
uildi g

S iote
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E pe ses Reve ues
 rs . , . . ,
 rs . . , . . ,
 rs . . , . . ,
 rs . . , . . ,
 rs . . , . . ,
 rs . . , . . ,
 rs . . , . . ,
 rs . . , . . ,

Optio  

Optio  

Optio  

O Top%

%

%

%

%

%

%

%

%

%

%

et re tal fee S iote

et re tal fee e isti g uildi g

Cost for Capital Servi es

I vest e ts:

o -re hargea le operati g osts

- . . ,

- . . ,

,

. . ,

. . ,

. . ,
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5.2.0

REMINDER / 

EXECUTIVE SUMMARY

Ontop is not a product, but a concept. A concept that contributes to a symbiotic 

solution for some of he mayor challenges that the German and most of the other 

Western European societies are facing today:

1. Demographic Change

The overall population is decreasing and ageing while the population in economically 

and socially attractive cities is increasing. People are moving from the rural areas to 

the urban agglomerations, where they can i nd job, cultural and social offers more 

easily. For the last two reasons, cities are also getting more and more attractive for the 

increasing share of elderly people. All this poses a high settlement and adjustment 

pressure on the attractive cities. New living space has to be created and the existing 

buildings and infrastructure has to be adapted to the needs of an ageing society.

2. Energy Transition (“Energiewende”)

To narrow down the impact of climate change and to abandon the dependency on 

fossil fuels, the energy demand has to be minimized and the remaining demand 

has to be covered by renewable energy sources. To minimize energy demand in the 

building sector, it is not merely enough to build new plusenergy houses, but rather 

necessary to refurbish the existing building stock. Furthermore it is necessary to 

produce renewable energy where it is consumed, i.e. in urban agglomerations and 

cities.
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The OnTop Concept

The further development and adaption of cities are playing a leading role in i nding 

solutinos for the mayor challenges named above. But while developing these 

solutions we have to keep one thing in mind: a city is not only made of buildings 

and infrastructure, but it is also made of the people who live there. A solution 

that neglects the local resident's needs, e.g. by initiating gentrii cation, is not a 

sustainable solution. Concept Ontop offers a symbiotic solution that makes use of 

the economic power which is contained in settlement pressure, in order to update 

existing buildings and infrastructure in the cities for an ageing but fossil-fuel-free 

society, without compromising the local residents’ future. 

Existing Building

Symbiont

New technology

Facade
refurbishment

1

The OnTop Concept is designed to match a large 
number  of existing buildings, especially those 
beeing built in the 1950s and 60s. This approach 
is a reaction to actual buildings energetic 
inefi ciency and the settlement pressure.

2

The Symbiont is set on ontop of the existing 
buling, the facade is beeing refurbished and new 
technologies are installed to generate an overall 
energy surplus.
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3

The concept's major qualites are 

emphasized by the Symbiogenesis: the 

existing building and the Symbiont merge. 

So one component can't exist without 

another. 

The concept 

shows its effects 

in i ve steps:

Symbiont

New living space is created by adding adaptable 

living units on top of an existing building, the so called 

symbionts. The roof of the symbionts is used to 

produce a surplus of solar energy. It can vary in size 

and shape to i t to multiple buildings.

Symbiogenesis

Because of the settlement pressure the symbionts 

can be let or sold with proi t. This proi t used 

to refurbish the existing building, reducing its 

energy demand and increasing its usability 

and intrinsic value, i.e. by adding an elevator or 

common area. Furthermore the energy supply of 

symbionts and existing building merges, using the 

existing building’s equipment and retroi tting new 

equipment in order to use as much local renewable 

energy as possible.

Symbiosociety

SYMBIOSOCIETY describes the concept's relevance 

for society: Since the concept opens up new 

i nancial resources, a profound refurbishment of 

the existing building can be i nanced wihtout raising 

the rent excessively, thus avoiding gentrii cation. 

The new residents of the symbionts enjoy living 

in a sound and grown urban neighborhood, while 

the local residents enjoy the amenities of the 

refurbished existing building.

Symbiocity

In a symbiogenesis with the symbionts the existing 

building is no longer only an energy consumer, but 

also energy producer and storage, thus becoming 

an intelligent node in the energy infrastructure of 

the city. Shared facilities for mobility and social 

activities in the building also contribute to the 

mobility and social network of the city.

Symbio-life cycle

According to the demographic change, the OnTop 

concept offers various types of Symbionts with 

multiple groundl oor scenarios, covering multiple 

situations in a life cycle. Our concept respects 

the different demands of young couples,  small 

families, l at-sharing-communities or pensioners.
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The ontop Concept

As a concept, OnTop can be and has to be adapted to every specii c building project. 

The economical, technical and social characteristics of the city, the neighborhood, 

the site, the existing building, the owner and the residents have to be taken into 

account. Concept Ontop can provide the leading principles that have to be followed 

in the course of a profound planning process, in order to get the most out of it in every 

specii c building project.

This is an innovative and intelligent node which blends in with the energy, mobility 

and social networks of the city.

To prove that our concept Ontop can be realized with existing technologies and under 

existing economic, legal and social conditions, we and our partners decided to realize 

it on a specii c and real building: Mousonstrasse 35 in Frankfurt am Main. We think 

global, act local and are symbionizing now!
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5.2.1

ARCHITECTURAL CONCEPTS

The increasing demand for housing in urban areas 

(lack of living space) and the need for renovation 

of existing buildings requires new approaches in 

the future of housing.  

Priority for the “Team OnTop”, was to i nd 

an effective and efi cient way to handle the 

challenging situation with the purpose to transfer 

this solution to other cities worldwide. Therefore, 

the “Team OnTop” asked itself how to create new 

living space in urban agglomerations. One feasible 

way to achieve this goal is to generate roof extensions by additional l oors on top of 

an existing building.

In addition, the design principle of an increase has several advantages in terms of 

sustainability. No new plots, infrastructure or materials, e.g. for new foundations are 

required. Increases can also be advantageously designed as a light construction, 

which will also contribute to resource savings. The “Team OnTop” wants to show with 

the example of a real existing building how to proceed with this type of inner-city 

increases.

Moreover, in combination with the increasing 

demand of inexpensive living space there is also 

an ever-growing need for energy rehabilitation of 

the housing stock.

Especially building stock, which was built before 

1978, refers to the highest savings potential. A 

signii cant proportion of this building stock is 

located in urban areas - mostly in unrenovated 

condition. In addition, a need for comprehensive 

modernization is imminent, which can be 

combined with additional topics such as 

accessibility, acoustic comfort and new apartment arrangements.

The result of a comprehensive anaysis reveals that in Frankfurt about 826 000 

squaremeters  of roofs exist, which can be adapted and used as fundamental 

part of new living units. By implentation of the concept around 5-6 thousand new 

appartements could be build (only in Frankfurt City).

In addition, a need for comprehensive modernization is 

imminent, which can be combined with additional topics 

such as accessibility, acoustic comfort and new apartment 

arrangements. to satisfy the needs of einer älterwerdenden 

Bevölkerung im Rahmen des Demograi schen Wandels.

Therefore, the “Team OnTop” sees in existing buildings a big 

challenge and a great opportunity to achieve a major step 

in terms of energy efi cience as well as a great contribution 

in future energy transitions. Approximately 80% of the buildings in Germany are old 

buildings. Taking this into consideration and thanks to the new ENEV regulation, a 

German law, saying buildings which are being modernized must be compliant with 

standard requirements for the efi cient operation of energy demand, the team see 

lots of potenial buildings for the concept in renovating old buildings with a new roof 

in Germany and abroad.
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Next to the point of creating new living space with a new roof shape and improving 

an existing building from many different points of view a major priority for the Team 

Ontop was, that the new structure its in into the neighborhood as gentle as possible. 

A uniform solution for all possible roof situations is not required. The Team OnTop 

wants to outline that Ontop is not a product, but a concept. Therefore the concept 

always has to be adapted to factors like orientation, urban situations and of course 

to the shape of the existing building.

The Team OnTop found a solution for a speciic and real situation in Frankfurt and 

offers in the context of the Solar Decathlon Europe 2014 a new building unit on top of 

an existing building, called a “symbiont”.

What is the solution?

On the one hand, the new residential unit will be a lightweight wooden structure with 

the intension not to overstrain the structure of the existing building. On the other 

hand, the new residential unit will integrate itself in the existing building by using the 

existing walls as boundary. 

Further, the assembly of the new structure has to be safe and fast, so the residents 

of the existing building will not be disturbed unduly during construction. Dwelling 

will be adapted to the building of the existing housing by duplication, which leads to 

the fact that several housing units can be placed on individual large roofs. To resume 

the OnTop concept in one sentence, take an existing building and rehabilitate it in an 

energetic way with low barriers.

The particular clue of the OnTop concept is not only a new loor with a new roof skin, 

but the middle loor, in our case a drying loft, which is home to the melting point of 

old and new. This approach is particularly essential for the functioning of the concept 

in spatial, energetic and constructive sense.

A symbiosis served as archetype for the concept OnTop since it refers to a compound 

of two individuals of different species with beneits for both partners. 

In this speciic case, the existing building offers the possibility to create additional 

living space at places where it is not possible to inill additional living space on the 

ground loor level due to structural density. At the same time it is p ossible to produce 
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an energy surplus with an integrated active solar 

energy technology due to the elevated and ideally 

unshaded position of the symbiont. The new built 

roof can be placed according to the best energy 

efi ciency, allowing the complete supply of energy 

in the house. Furthermore, the symbiont uses the 

heat losses of the existing building as an energy 

source. Based on this development, transfer of 

energy to the existing building is possible, while 

the symbiont is self-powered. A symbiosis arises.

Modelled after biological living beings, the 

Team OnTop calls this win-win-situation a 

“symbiogenesis”

The aim of the Team OnTop is to show how buildings can cooperate together and 

how many positives sites can be made thanks to that partnership. It is generally well 

known that one brain is not the same as two of them - the same situation can be 

applied to the collaboration between two or more buildings. 

Across Europe, many different approaches are being pursued to resolve the identii ed 

urban challenges. But the post-compression, however, is hardly resolved. Therefore, 

tailored solution concepts for future cities have to be created. The Team OnTop found 

a solution for a specii c and real situation in Frankfurt and offers in the context of the 

Solar Decathlon Europe 2014 an answer for the challenges stated above.

The approach is based on a systematic 

increase of whole neighborhoods. However, 

it's not just about building density, it's about 

creating primarily residential area, attractive 

for many people, especially families as an 

alternative to a house with garden in the 

country.

Moreover, the Team OnTop is convinced, 

that instead of just rehabilitating one single 

building, rather the refurbishment of a whole 

block or quarter should be considered, 

because it is more economical and saves the 

most resources. 

A possible outlook of the idea that the new roof concept is considered limitless, opens 

up entirely new perspectives. The team ontop calls this situation "SymbioCity". 

Whether and how the concept could be implemented, is still open

The aim of the “Team OnTop” is to show how buildings can cooperate together and 

how many positives sites can be made thanks to that partnership. It is generally well 

Skyline showing Symbionts
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known that one brain is not the same as two of them - the same situation can be 

applied to the collaboration between two or more buildings.

Existing Building

Historical Background

For the residential areas around the city center of Frankfurt partly preservation 

ordinances have been developed mainly to protect the historic settlement patterns 

and to maintain the urban character. 

The overview map of the city shows clearly how Frankfurt and many other European 

cities have developed and expanded in the late 19th century. The industrial revolution 

has taken care of at the fact that many people moved to the cities in Germany. 

This population moving from the countryside to the city had a great inl uence on 

the building structures and the construction or conversion of new living quarters. 

Therefore, the century homes are very well represented.

Depending on the exact time of the construction 

date of the buildings they vary in their density. 

Common for all, however, are the three to i ve 

stories with bright plaster facades, windows in 

a vertical axis, horizontal cornices, and saddle 

or mansard roofs.

The areas north of the Main outside the old 

city walls were then provided to catch the 

immigration and meet the demand for housing. Among other things, the districts of 

Ostend, Northend and Westend arose, which therefore consist almost entirely of so-

called founder period quarters. (please see map below).

The areas are the most densely populated residential areas of Frankfurt, and are 

considered very popular and attractive, unfortunately for many priceless by the high 

and still rising demand. From an urban planning point of view, they have a central 

location and very good existing infrastructural connections, which is in the eyes 

of the “Team OnTop” great potential and location to cause new resource-efi cient 

densii cation by adapting the Concept OnTop.

Photo. Expanding areas of Frankfurt (inner core – old town/ i lled 

areas - new expanded town in 19th century)
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Urban Analysis

It is generally known that good developed areas are the most potential parts of every 

city. In our point of view, Frankfurt is a modern, high developed city that do not need 

new infrastructure. 

The following Analysis should give a short overview about the urban context of the 

location of the existing building in topics as density, trafi c, grassed areas, and usage.

Black plan

As regards urban development Mousonstraße 35 is located in a district of the city 

Frankfurt am Main called Nordend Ost and borders eastwardly directly on the busy 

district Bornheim. With approximately 30,000 citizens Bornheim is known as an 

attractive quarter, particularly because of the “Berger Straße”, which is considered 

to be one of the most important central points. 

The “Berger Straße” is the longest shopping street in Frankfurt am Main. It is 2,9 km 

long and it connects the city center with the district Seckbach and the street crosses 

also the quarters Nordend and Bornheim.

Not just the direct neighborhood to the Frankfurter Zoo, but also the closeness to 

the eastern train station causes that this area gains an inviting character, which 

additionally is supported by public places and parks. Even so the relocation of the 

European Central Bank (ECB) to the east of the district is a remarkable step for this 

area. By all means this territory is stamped because of its central location in the city 

Frankfurt am Main.

Photo. Map of Frankfurt am Main 



89Team OnTop

In the western part of this district there is a higher frequency of buildings. These 

mostly consist of bigger uniform structures, which complete each other and therefore 

create log construction. The zoo is the most exposed part of the cityscape, which 

interrupts abruptly the high frequency. Furthermore, it has just some single solitaires 

that are there to create an entry or an accommodation of the animals. In the eastern 

part there is not such a frequency of buildings. Perimeter block developments, which 

create bigger courtyards and continuous rows of houses cause a more exposed inner 

city. 

The ECB is a very essential and especial building in this district, which is very close to 

the eastern train station and bordered of the northern coast of the Main.

Trafi c plan

The city Frankfurt am Main, which is located very central, has an excellent 

infrastructure. Air transport, riverboats, trains and private movement of travellers 

meet here. Enlarging upon the district Nordend Ost, it’s clear that it has a very central 

location in Frankfurt and thus reachable very easily with the public transport. In this 

area there are arranged tram lines, rapid-transit railways, tubes and also secondary 

lines. 

The tube at Merianplatz connects this 

district with the city centre with U4 and 

S6. Even so the Ostendstraße offers rapid-

transit railways and tubes with which not 

just the city centre is reachable but also the 

main station of Frankfurt. U4 also drives to 

the main station. The Habsburgeralle, which 

is located in the northern part, connects the 

Ostend with the districts Nordend and Gallus 

with its bus line 32. As an effect these places 

are reachable: FH Frankfurt, the Unicampus 

Bockenheim, the main station and also the 

eastern train station. Mousonstraße 25 

is the direct neighbor of the stop station 

Waldschmidtstraße. Its tram line 14 leads 

to the southern train station. In addition to 

that the tramway station “Zoo” is also very close and in this station there are also 

opportunities to reach the city centre.

Due to the reconstruction of the Osthafenbrücke there has also been constructed a 

Photo. Black plan 

Photo. Trafi c plan
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roadway bridge, which connects the Ostend (and therefore also the districts Nordend 

Ost and Bornheim) with the state road 43 and as a consequence also with the federal 

motorway 661. Alternatively, there is also the Saalburgallee, which leads to the 

Hanauer Landstraße and thus also to 661.

Green areas

It’s getting green everywhere in Frankfurt on 

sealed places, in train stations and on medial 

strips of multi-lane roads. In the spaces 

between buildings, on the roofs of houses and 

basement garages, so also on surfaces, which 

i rstly seem to be inhospitable and “ungreen”.

Even so in Frankfurt am Main. Frankfurt has 

gained a prize for being the “Europäische Stadt 

der Bäume 2014” (European city of trees 2014). 

The area Nordend-Ost is a perfect example, 

that there is no lack of green in the city. There 

is Ostpark (32 ha big) in direct proximity, which 

is characterized with its outspread lawn, sport 

facilities and diverse ponds.

On the western side of Mousonstraße there is 

the Bethmann Park, which is leading into the 

Chinesischer Park. This causes a green belt, which connects the Nordend to the 

Ostend. Especially the area Nordend-Ost contains very much private grassed area. 

This territory is stamped with the grassed 

area of the zoo and as a result the 

cityscape obtains a certain amenity. 

Even so the relocation of the EZB has 

caused that this area became greener 

than before and there has been planned 

some parks which have already been build.

Photo. Mousonstraße 25 and connection of U4.

Photo. Green areas in Frankfurt am Main

Photos. Park bethman 1
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Usage plan

Besides small boutiques, bars and specialized shops, the Nordend-Ost and the 

Ostend offer hospitals, schools, kindergarten and other institutions. 

In general the aspect of living predominates in 

this area. Because of the catering, commercial 

constructions and services there has been 

created a mixture of using. Particularly the 

Wittelsbacheralle is centralizing this way of 

using. 

Close to the Mousonstreet 35 there is on the 

one hand the old age home “GDA Wohnstift 

Frankfurt am Zoo”, where old people not just 

have assisted living, but also restaurants and 

cafés, which they can visit. 

On the other hand there are diverse hospitals 

like “Clementine Kinderhospital” or “das Rote 

Kreuz” in direct closeness. 

The target group of the Zoo are the people coming from outside. In future times there 

will be offered cafes and restaurants in which a break could be made. 

Location  

of the existing building

The existing building of “Team OnTop” is located in 

one of the new built quarters during the industrial 

revolution, namely in Bornheim a north-eastern 

district of 47 districts in Frankfurt am Main / 

Germany.

The area offers a good infrastructure, connections 

and social services such as schools and 

kindergarten with a variety of parks, cafes, 

restaurants and shops. Putting it all together, all 

the reasons mentioned above increase the attractiveness of a densii cation of the 

area and appeal to a very wide range of group of people. Despite the already existing 

big density of the district, the location becomes very attractive because of  numerous 

green areas. The neighborhood is dominated by a mixture of founder-time and 

post-war buildings, mostly well preserved. Through the mix of building typologies 

differences in level and building heights are very distinctive for the neighborhood.

Photos. Ostpark.2 Photos. Chinese park. 3

Mischnutzung

Kultur

Wohnen

Verwaltung

Seniorenheim

Freizeit

Krankenhaus

Religion

Schule

Hotel

Kindertagesstätte

Leerstand

Photo. Usage plan in Frankfurt am Main.

Photo. Location of the property
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Most buildings are arranged in perimeter blocks and therefore close to each other. 

Some of the houses are historic buildings descended from the founding period in 

Germany. It is striking that many of the buildings have a slated roof. The streets are 

rather narrow, never the less enough parking lots are provided. The place is also 

famous for its post-war architecture and art noveau buildings which can be found in 

many European cities. 

The existing building itself is located in a quiet side street of Frankfurt Northend. As 

it is usual in similar districts, the road network is characterized by narrow one-way 

streets, which are lined with parking on both sides of the street.

The building has a green backyard which can be viewed and entered from the north 

side, and also a green view from the frontal southeast side into a backyard of a 

neighboring building.

In general, this area is very suitable from the viewpoint of the potential for 

densii cation. The plot of the building is oriented to the southwest, the orientation 

and shape of the building are thus optimally adapted to the orientation of the sun, 

which comes for good to energy aspects.

Historical backround

of the existing building

It is necessary to mention the war destruction and 

post-war buildings by looking at the historical 

context of our existing building in Mousonstreet 

35.

During the 1940's large parts of the building 

history were lost. After the 2nd World War, the 

cityscape of many German cities has changed. So 

much that a reconstruction was indeed necessary, 

but seemed unmanageable for the survivors. At 

the time large parts of the inner cities were in 

ruins, also Frankfurt was affected greatly.

The neighborhoods around the downtown area, 

as well as Northend, Westend, East end and 

as well as the south were broken. Especially, 

the areas close to the city center were affected 

by the demolitions, which is why many of the 

founders time quarters had to be completely 

demolished and rebuilt. Access to conventional 

building materials was very limited and was often 

replaced with hand purii ed rubble from the ruins. 

This saved especially in the masonry structures 

and foundations material.

Our existing  building -Mousonstraße 35 from the 

Photo. Impressions of nordend

Photos:Frankfurt City Center in Worldwar 2
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1950s, is a typical representative of the post-war construction in the partly destroyed 

inner-city and today in a very popular residential area. Those post war buildings offer 

a great potential for redevelopment and reconstruction. The Team OnTop took those 

aspects into consideration by choosing it’s existing building.

Typology

of the existing Building

The reconstruction of the postwar buildings was generally dominated by economical 

and minimalistic constructions, which are standing in a big contrast to the preserved 

founding period buildings from today. The example of Mousonstreet 35 reveals that 

the solidly built walls with a thickness of 24-30 cm (uninsulated) are much thinner 

than those of the founding period (about 60 cm).

With the reinforced concrete, even the loors and stairs were built massively. Indeed 

beamed ceilings occur, but are more of a rarity in the post-war period. The massive 

ceilings led to the building standard balcony constructions that could be relatively 

easily constructed by a projection of the concrete slab.

Architecturally, the post-war buildings are little adapted to their environment. The 

facades are plastered, but without stucco and plaster ornaments.

Due to the loor height, which usually amount up to 2.5 meters, a harmonized building 

height is rarely achieved. The window sizes are horizontal and the roof shapes are 

mainly designed saddle roofs or as in the example of Mousonstreet 35, pent / lat 

roofs.

The only decorative elements were the division of the wooden windows and the 

wooden shutters. However, today these are now almost all been completely replaced 

with plastic windows and shutters. Also windows were replaced, and as well as the 

heating system. Unlike the founding period buildings, the bathrooms and toilets are 

not separated from the apartment but into the apartments.

Generally, heat and sound insulation cause big problems by the relatively thin wall 

and ceiling constructions. In addition the insulation against rising and penetrating 

damp and heat insulation in soften absent in the outer walls. As a consequence, 

often concealed damage through cracks in masonry or moisture can be seen in the 

base area.

Also the roofs with economical sized rafters are constructed without roof linings, 

usually they are damaged or leaky and uninsulated. This leads to the fact that

hardly a residential building in the post-war period is a listed building, but often they 

are taken into account in the conservation area of the city of Frankfurt.

What the precise impact and consequences of this result is, must be reviewed on an 

individual basis and discussed with the local building department.

Photo. Examples of post-war buildings.
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The “Team OnTop” has coordinated with the building authority of Frankfurt and 

obtained a consent for the overall aesthetic image for the draft of the concept of the 

Mousonstreet.

Structural concept-  

of the existing Building

The houses from the 50s and 60s are usually less resilent than the buildings of the 

founding period. The overall picture of this epoch characterizes a worse building 

fabric and although the post-war buildings were built massively, they pose signiicant 

limitations for future top up’s. The additional loads should be kept as low as possible 

and only for reasons of weight, often just a wooden construction is possible. The 

Team OnTop fulills this factor with the new housing units, which are created out of a 

timber wood frame construction.

A large part of the non-upgraded post war buildings originally had a gable roof before 

it was refurbishment as dry and storage room. This dry soil is today very typical and 

the main point to identify a possible symbiosis partner for the concept OnTop. In the 

following plan, you can see to how many buildings the concept OnTop can be adapted.  

(please refer to green roof positions  on Location Plan).

The advantage of this approach is that the concept OnTop can be adapted to many 

other buildings in Frankfurt. These do not always have to have the same architectural 

boundary conditions as our existing building. Transferred to many other existing 

buildings with different basic parameters the concept OnTop shall adapt to the 

respective feature of the architecture and landscape. It is not the matter of point of 

the “Team OnTop” to show an absolution how 100% of future Frankfurt roofs should 

look like, rather the “Team OnTop” wants to show with the example of Mousonstrasse 

35 how a possible solution could look like. 

The “Team OnTop” is of the opinion, that the existing building dictates relatively 

clear which solutions can be used. The building geometry, the existing structures, 

distribution lines and stairways represent limitations that must be considerd. That is 

why OnTop is a concept, not a product!

Photo. Location plan- northeast of frankfurt.
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Description- 

of the existing Building

Our co-operation partner Nassauische Heimstädte provided the ive loor building, 

constructed in 1958, which is not under monumental protection. The ive-story 

building includes a basement loor, ive loors of apartments up to three rooms and 

a drying loft. The existing building with a slightly curved shape facing the south, is 

connected to the neighboring building with a mansard rooftop in the east, while the 

west side of the building ends in a higher leveled building, the ‘Kopfbau’ with a lat 

rooftop.

Currently, the building has a pent roof and a dry basement, which serves only small 

stowage place for residents. The main part of the building is covered with a white 

plaster, the higher part of the existing building is colored in red plaster. The access 

balconies, as well as the privat balconies are covered with a grey corrugated metal 

sheet.

Openings in the facade are oriented to the south. This side consist of approximately 

80% of window and door openings out of glass, while the north side of the house 

has been closed as much as possible. The entrance doors of the house are out of 

massive steel, also the little high windows oriented to the access balcony enable 

just the basic need of light and ventilation. Just the vertical staircase in the north 

is provided by a big windowfront to fulill the lighting restriction of the german state 

law for access areas.

The apartment house consists in it’s total of one staircase and two building parts 

with a total of 25 living units, that are designed with three bedrooms and a living area 

of 70 m2 by a room height of 2.75 m.

Access to the apartments is available by a vertical staircase between the higher 

leveled building and the lower part, which is leading to open access balconies in the 

Photo. Elevations Mousonstreet 35: south/north
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north. The access to the apartments in the higher building is given directly from the 

vertical staircase.

On this side one apartment up to three rooms is found, with a belonging big balcony. 

The l oorplan of the apartments in the ‚Kopfbau’ is inspired by the l oorplans of the 

founder period, please refer to the ‘Historical Context’ Box. 

On the other side an access balcony leads to four apartments, up to three rooms per 

l oor in the lower building.  Those apartments are separated in height levels from the 

access balcony by two steps.

The l oorplan of those apartments is traditional and typical in combination with the 

usage of access pergolas. The functional rooms as kitchens, bathrooms, and ofi ce 

rooms are arranged in the northern part facing the access balcony, the more private 

rooms are arranged to the south. Both l oorplan designs in the existing building 

follow the central access motif of century homes, where all rooms are accessible 

through a central corridor, the central corridor can be accessed directly from the 

vertical staircase or the access balcony.

To improve the habitable surface, balconies have been attached during a rehabilitation 

in 2004 to the south side of the building. Moreover the south side got heat insulated 

and later on in 2008 the heating system was renewed with a new condensing boiler. 

Photo. Panoramic view from rooftop

Photo. General l oorplan.
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Overview photographs

Existing Building

Please see Project Drawings for better understanding: GE 401- GE	410

Overview Photographs Existing Building 

photo of the current roof of mousonstreet 35 – 

direction southwest

photo showing the neighbouring building with a 

mansard rooftop

photo showing the elevated position of the ‚Kopfbau’

Photo showing the access balcony and the green yard in the north
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photo showing the entrance situation to the 

appartements in the lower part of the building

photo showing the entrance situation to the 

appartements in the lower part of the building

photo of the inside of the dry spoil
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Refurbishment

with the prototype

Our goals

In summary, the “Team OnTop” wants to achieve following goals with it’s concept:

• One aspect of the concept is to use the existing building as much as  

 possible, without big interventions due to the affordability, the comfort of  

 the inhabitans and the identiication of the concept itself.

• A further goal ist the combination of an individual and privat living unit  

 inside a Multi-family house, to favor a possible renaissance  (rebirth) of the  

 town house.

• A further goal looking at the urban context is next to a smooth integration   

 into the neighbourhood a new interpretation of the roofskin.

• Finally main interest lies in providing a maximum solaractive area on top  

 of the roof, as well as the connection area with the existing building to  

 implement the energetic concept.

In all the aims named above, the most important one for the Team OnTop was to prove 

the feasibility of the concept. That is why a lot of architectural and constructional 

decisions were made under consultation of the building control authority in frankfurt, 

the ire department in frankfurt and the  building code of Hessen (german state law). 

The Team OnTop is very proud to outline a solution in the Solar Decathlon 2014, which 

has been agreed by the faculties named above and which is in all it’s basic principles 

feasible.

CONCEPT ONTOP APPLIED IN MOUSONSSTREET 35

To reach the goals named above, the concept for Mousonstreet 35  includes following 

steps:

• Intervention in the existing building through an installment of a lift and  

 access balcony increasing comfort.

• Redevelopment of the dry basement to develop new living space and to  

 create the basis foundation for the additional stories.

• Design of a new intelligent roof skin for an optimal energetic energy harvest.

• Improving of the existing building through latest technic components  

 located in the basement, and by the energy surplus collected from the new  

 roofskin.

• Supplement of a common room to strengthen social thoughts and increase  

 surfacial comfort.

• Development of new outdoor room through incisions on the roof skin, in  

 doing so the new interpretation of the roof skin comes up.

 

Implementation of the Concept OnTop

With our co-operation partner Bien Zenker we are able to realize the new unit on top 

the roof of the existing building. Therefore, we will remove the existing roof and stall 
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up the dry basement to create new living space as well as to launch the basis for our 

new roofskin with an integrated second loor. To lift the idea of our concept OnTop, 

the new dark roof is modeled with an overhang on top of the existing building

To integrate the new unit as best as possible into the neighborhood, the roof design 

for the Mousonstreet was inspired by the neighboring building, which has a mansard 

rooftop. Since the new built roof will be placed according to the best energy eficiency, 

a big south area has been provided to allow the complete supply of energy in the 

house.

Moreover the new residential unit, will be a lightweight wooden structure with the 

intension to not overstrain the structure of the existing building. The Symbionts 

connect with the existing building by using the drying loft as additional living space. 

This action is revealing the melting point between old and new. Beneit is that the 

height of the roof expansion will be pleasant to the surrounding buildings. To create 

a relationship between the old and the new, the supporting walls of the lower units 

are transferred to the upper Symbiont, thus, four Symbionts with the dimensions of 

8.77 m x 7.36 m can be placed on the roof. Through the resumption of the existing 

building structure, four new Symbionts can be realized in the rotunda. The head-end 

of the front building will be a shared area, a so called ‚common room’ , a beneit for 

all residents of the house and consequently it will it into the basic principles of the 

concept OnTop.

   old section                       new section

Photo. First and upper loorplan of the four news ymbionts (1-4) and the common room (5).
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This common room in the front building, as presented in the elevation below should 

prove advantageous to all residents of the house. It includes a multipurpose room 

with a kitchenette, which can be used lexibly. This space is intended to serve the 

residents for parties and celebrations, also it can be used as a lounge. In addition, 

the shared area will also include private rooms that can be rented separately, if it is 

required e.g. for visitors or relatives. This reduces the per capita consumption of each 

person, since not every resident has to heat a separate guest room, which is used 

sporadically and otherwise serves as a storeroom. For more information please refer 

to‚ the common room‘ and to the UDTA Report.

Access to the new apartments will be provided by the existing vertical staircase. 

Additionally a new access balcony as already existing in the north will be attached to 

the Symbiont by a hanging construction. Due to the fact that the building is not easily 

accessible for its residents, especially those, who are living in the upper loors of the 

building a lift to the vertical staircases in the north will be installed in order to enable 

all residents of the house a low-barrier access.

The overhang of the Symbionts in the north allows also partial coverage of the access, 

which also increases the access comfort. Because of the german state law (HBO), 

it was not possible to close the access area completely, due to the natural lighting 

and ventilation restriction for buildings, in further drafts we thought about creating 

a buffer zone on the north side to protect the access areas and lower heat losses.

Purpose is not only to connect the core of the Symbiont, but also to get a homogeneous 

aesthetic skin for it, that is why the existing plaster facade of the existing building is 

taken over and the existing insulation level will be expanded. The upper loor of the 

Symbionts is covered with a iber cement cladding to achieve a slate roof appearance. 

Also the solar thermal cells on the roof are in the design of black panels in order to be 

as inconspicuously as possible. Thus, the new roof its perfect into the neighborhood. 

The new roof interpretation is given by the fact of several cut-in’S in the roofskin 

to create private and outdoor areas in form of terraces, which can be used as 

wintergardens in cold seasons or urban gardening zones in summer.

To draw a conclusion and with regard to the demographic-change, the existing 

building will be rehabilitated in an energetic way with low barriers, which enables 

all age classes comfortable living. In addition, the Team OnTop will meet the relevant 

requirements for guides at the competition in Versailles. Low energy costs, possible 

by the high-energy eficiency and solar energy generation will compensate costs 

of the refurbishment and offer a future economic beneit. Thus, the symbionts will 

be affordable to a broad customer base. Target groups vary between families, lat-

sharing communities to government housings. 

Photo. Access elements: vertical staircase, elevator, access balcony.
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The symbiont

on top of the existing building

Outer appearence

Due to the fact that shapes, colors and raw materials of rooing materials in Germany 

are as diverse and varied as German regions, we needed to adapt the roofskin of our 

Symbiont. In our region, the Frankfurt area, the favorites among roof tiles are slate 

roofs.

The Team OnTop tried to adapt the new roof to the regional situation well by choosing 

a iber cement board, the Equitone Textura as an outer covering for the Symbiont.

Photo. Elevation - existing building with the residantal unit

Photo. Germany-Hessian Region

Photo. Different types of slate tiles and roofs
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The outline of the Symbiont was created by adapting the outline shape of the 

neighboring building with a mansard roof type and transforming it, with the motivation 

to create a most possible solar active area, as well as to avoid overheating. (Please 

refer to Energy Design Narrative).

To lift the idea of our concept OnTop, the new dark roof is modeled with an overhang 

on top of the existing building. The overhang in the south, is supposed to connect the 

new unit with the bottom part of the existing building visually, further it shall involve 

the inside life going on in the Symbiont with the urban life going on at the streets. The 

outer appearance for this connection point between existing an new is developed 

out of the facade of the existing building. We will use white plaster next to the ibre 

cement board panels for the covering of our irst loor. To generate a contrast to the 

apartments of the existing building, the outer windowframes , next to their new size , 

will also appear in grey to match the grey iber paneels on top of the Symbiont.

Access

The new access situation follows the existing access situation by expanding.

Access to the new apartments will be provided by the existing vertical staircase, 

which will be upgraded, a new access balcony as already existing in the north will 

be attached to the Symbiont by a hanging construction. Furthermore, an elevator 

is going to be attached at the north side of the vertical staircase, to increase the 

comfort for the inhabitants. The current practices with the usage of access pergolas, 

walkways and small pure non-visible windows will be renewed.

The overhang in the north allows partial coverage of the access pergola and 

increases the comfort for the inhabitants. Because of the German state law (HBO), 

it was not possible to close the access area completely, due to the natural lighting 

and ventilation restriction for buildings, in further drafts we thought about creating a 

buffer zone on the north side to protect the access areas completely and lower heat 

losses. Further it gives the ability to arrange private rooms to this site, which is also 

a difference to the typological and historical usage. 

Fibre cement is a mineral composite material with outstan-

ding physical and aesthetic properties. The main advantages 

of Equitone Textura: available in RAL colors, granular inish, 

50 years life expectancy, class 0 ire performance, Frost proof, 

weather resistant, resistant to impact damage, pollutants 

resistant, maintenance free, various facade applications

Photo. Rendering symbiont south         Photo. Rendering symbiont south
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To improve the natural lighting of the living areas in the dry soil, the existing windows 

are going to be extended on the south side, as well as on the north side. This extension 

is not only for exposure to light, but also extended for the purpose of communication 

between the access pergola and the Symbionts.

The communication zone as well as the opening up of private rooms to the north area 

is a big innovation to the typical and historical usage of access balconies.

Frankfurter Bath 

If we would like to mention about the history of building in Frankfurt, we need to 

start our explanation at the beginning of XX century. We also have to come back for 

a while to the end of XIX century. When the majority of toilets was not separated 

(meaning toilets was not like single rooms), without heating and air conditioning 

system, or even without a possibility to make a laundry or  the use of wc. People 

were using something like a big, wooden barrel to have a shower, which was located 

in the kitchen, in public toilets or outside the house. Public toilets, of course without 

heating, were located near staircase or in the backyard.

Housing development has brought connection between toilet and kitchen, because 

heating and running water were available. Kitchen was heated by using an oven, 

thanks to that on the same time water was heated.

Nowadays we still can ind many bathrooms called “frankfurter bathroom” (German: 

“Frankfurter Bad”) especially in old houses. Most of them are located near Frankfurt, 

that is why we are calling it like that. Let’s come back to the main point of our 

explanation and what is this ‘’frankfurter bathroom’’. The kitchen, but sometimes 

also the bedroom, were directly connected with the bathroom. No walls between, 

but only moving doors or curtains were the installed bathtub, partly furnished with a 

boiler to heat the water.

Arrangement 

To capture the historical background of the Frankfurt apartment typology, the “Team 

OnTop” inspired itself by the old residential scheme and adapted his plan on the 

typology of the turn of the century apartment.

Photo. Sketch old / new usage of access balconies.

Photo. Access century appartement / access symbiont
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The advantages of this loor plan are in the arrangement of three equal-sized 

individual rooms, which are all accessible via a central space, in our case the spacious 

kitchen & dining area. This area works as communication center and access corridor 

by enabeling access to all the rooms on the ground loor, as well as to the upper loor.

Further the “Team OnTop” arranged the bath in accordance with the Frankfurter 

history in close proximity to the kitchen, as well as to the present Masterbedroom. 

(Please refer to Frankfurt bathroom).

The new interpretation of access pergolas, which is given by the extension of the 

north windows for exposure to light and for the purpose of communication between 

the access pergola and the Symbionts, leads to the fact, that the Symbiont is divided 

into a functional layer in the ground loor, which includes kitchen and bathroom 

connection ittings on the left. On the right hand side of the Symbiont, the living 

areas can be found. In the north direction, a communicative “living and cooking area” 

is arranged. Further communication room is enabled through the airspace inside the 

Symbiont as well as through the pergola with passing neighbors.

Based on the high ceilings in the upper loor and the airspace connecting the irst 

loor to the upper loor a generous experience of space is created. The special room 

height is very useful for the life cycle period with kids, since it allows to install loft 

beds and increase space comfort. The functional zone in the irst loor shapes in the 

upper loor the individual private and acoustically separated terrace the connection 

of the two levels takes place via a straight staircase next to the airspace. The rather 

simple layout of the symbiotic impresses with its lexibility. 

It allows the complete life cycle of a human in only one unit, our Symbiont OnTop. 

à arrangement  century home / arrangement symbiont

Picture. First loor Versaille / Upper Floor Versaille
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This quality is provided by three equally sized rooms for neutral uses, which allow 

living for a community of three people (2) or a couple (1). The quality of the lexibility 

was a basic point of century homes, which act as role models.

Thus, the Symbiont allows the opportunity to separate one or two bedrooms for the 

next generation (3). In case of illness or care of older generation the Symbiont can 

perfectly used due to the low-barrier (free) basement, while the caregiver could 

obtain their private ield on the irst loor (4).

Photo. Example (1):  couple.

Photo. Example (2):  living community.
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Interior

The interior of the Symbiont is supposed to be 

very simple. Since the Symbiont is going to be 

build on top of an social housing, we decided 

not to use fancy light installations or a lot of 

integrated furniture elements with special 

sliding and hiding effects.

The walls will be painted white or covered with 

white glass in the kitchen and the bath area. The 

loor material will be oak parquet. All horizontal 

elements will be choosen also in wood to add 

a little coziness to the white room. In order to 

get a similar picture in all rooms, only one luent 

loor design will be obstructed. The new loor 

will be only interrupted from the shower tray, a 

white ceramic plate.

The interior window frames are going to be 

white to not disturb the harmony of white walls 

and wood in the inside. A space closet has been 

added underneath the stair to increase the 

space comfort. Moreover, a seating bench in 

the cooking/dining area is going to be installed 

ixely. This seating bench should improve the 

communicative aspect with the access balcony 

and it also serves for stowage space. 

The “Team OnTop” wants to create a simple 

room where anybody can imagine to bring it‘s 

own furniture and decorate it in an personal 

and individual way. This fact also helps to lower 

the costs for the Symbiont and it leaves the 

Photo. Example (3):  family.

Photo. Example (4):  barrier free levels.

Photo: Living Example Couple- rendering
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residents a big part of creativity 

and individuality. Sadly we cannot 

show all possible variations of the 

interior loorplan during Versaille, 

attached you’ll ind some interior 

Renderings of different life cycles. 

Furniture

For Versaille we choosed the loorplan layout with a master bedroom in the irst loor, 

the upper loor will provide a living room and an ofice room. Both are opened up to 

each other without interior walls. 

The cooking and dining area will be furnitured with a white kitchen to adapt the white 

style of vertical elements with a gloss inish inside the Symbiont. The kitchen will be 

built up out of two tall cabinets on the opposite of the staircase, including the fridge 

and freezer combination as well as the oven. Special clue to the oven is, that it can 

be connected with other household appliances. Such as the washing machine and 

the dryer. Based up on the fact that we will place the washer and dryer outside of the 

Symbiont, in the real situation in the basement of the existing building (in Versaile in 

the technique room) the oven has the feature to tell the inhabitant that his washing 

machine is done and he can ill the dryer.  This fact will not only save time for the 

inhabitant, but it means a real time comfort for his life. Further the kitchen will have 

four lower cabinets, including sink and 

the cooktop, as well as three hanging 

cabinets for storage.  The “Team OnTop” 

decided to use the installation wall as 

additional storage room fort he kitchen 

and works on an integrated shelving 

system, which can be used from the 

worktop area.

As already mentioned above all 

horizontal elements will be wood, in 

our case one unique oak was choosen 

for the worktop and the surface of the 

seating bench. Also the material of the 

stair has been choosen as oak to it in 

Photo: Living Example Family – Mother 

feeding her child in the kitchen and dining 

area - rendering

Photo. Cooking/dining area – rendering
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as gentle as possible. Besides oak wood also has been used for the inish of the 

window sills inside the Symbiont for uniformal style. A big table will be arranged next 

to the seating bench, which can be used lexibly for dining, events or as work station. 

The lexibile size of the table underlines the lexible concept of the interior and 

allows to invite up to 12 visitors for dinner or special events.  The dinner situation for 

the public Tour in Versaille will be completed by three chairs, which allow a seating 

arrangement for up to six people.

The master bedroom will be furnitured by  Wardrobe, a master bed as well as by a 

chair and a chest of drawers. Diverse accessoires as mirrors, plants and carpets will 

be attached to create a nice atmosphere.

The upper loor will provide a big shelfving unit, to reveal the height of the room, a 

little staircase will be provided to reach all the books. A little reading area will be 

installes as well as an ofice table situation to demonstrate the purpose of the room.

The living room will be furnitured by a Sofa, a coffee table and a a itting chair, a tv 

shelving unit, will include the tv and dvd player and a seating arrangement at the 

south window, will be illed by blankets and pillows to invite you to rest and enjoy 

the view.

Photo. Master bedroom – rendering.

Photo: Ofice Room in the upper loor – rendering.
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The outer area of the Symbiont is become indiscint with the interior. The cut ins in 

the roofskin shape private and acoustically seperated areas, which strengthen the 

character of ownership. We also choosed oak panels for the terrace to immitate 

a luent loor from the inside to the outside, this also favors a barrier free access 

from the interior to the private terrace. Through the orientation of the terrace to the 

north and to the south a possible movement to and away from the sun is given, which 

enables an all day stay even during really high temperatures and humidity during 

the summer periods. A horizontal shading above the terrace is making this room 

liveable by sunny and also by rainy days. Further the “Team OnTop” is working on a 

wintergarden design to enable a usage of the terrace for the whole year, especially 

during wintertimes. Further the terrace will show for the exhibition in Versaille an 

outdoor seating arrangement of three chairs and a barbecue situation.

To add some nature and green parts to the Symbiont, the terrace can be also used as 

urban gardening area, the residents can individually choose how much terrace space 

and how much gardening area they want to have. Also the possibility of a vertical 

garden is given.

Our main focus is to transport this individual and cozed concept to Versaille. Our 

Photo. Livingroom – rendering.

Photo: Outdoor Terrace
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point is not to show perfectly, architectural build rooms and furnitures, thus we want 

to show the everyday life, don‘t wonder if you catch some teacups or open magazines 

during the public tour.  We hope it makes you feel comfortable!

The “common area”

In this section we will cover a user scenario for a communal used Symbiont of the 

„OnTop“ project.  We focus on arguing for a user scenario to develop a social hot spot 

in one of the „OnTop“ Symbionts.

First we analyzed the current social structures and infrastructure of our project by 

looking at what kind of hot spots, (e.g. schools, stores, parks, sport facilities, etc.) 

are available in close proximity. Second we analyzed the user setting for existing 

building and Symbionts by looking at what kind of characteristics they got (e.g. 

preoccupation, social commitment, requirements and environmental requirements). 

Third we analyzed the Division of residents into structure level and explenation by 

looking for the right classiication. Fourth we analyzed Frankfurts population, to 

extract three more locations for the ,,OnTop’’ project. Finally the result of the whole 

analysis and we suggest to create a community space to empower the growth of a 

multigenerational community in Mousonstreet 35.

Analysis of the current infrastructure

The Mousonstreet is located in Bornheim a north-eastern district of 47 districts in 

Frankfurt am Main / Germany. Many families and young people shape the population 

of Bornheim  which correlates with the high number of stores and schools of this 

district. Most buildings are arranged in perimeter blocks and therefore close to each 

other. Some of the houses are historic buildings descended from the founding period 

in Germany. The streets are rather narrow, never the less enough parking lots are 

provided. Parks and green spots are rare in immediate vicinity.

Close by Mousonstreet 35 numerous restaurants, grocery stores, service providers 

and two public theaters offer the residents a good infrastructure. This is further 

enhanced by public transit connection within two walking minutes. Further more 

there are doctors, a hospital, and nursing homes within walking distance as well as 

the national famous zoo.

Personae for the user scenario

As a follow up on analyzing the districts infrastructure we created different personae 

which model possible residents of the „OnTop“ project. We irst differentiated several 

clusters of current residents of Mousonstreet 35: Student, Interim tenant, Couple 

(without children), Family, Workaholic, and Pensioner. Each cluster was then deined 

with a set of features including the clusters preoccupation, social commitment, 

requirements to the living situation and environmental requirements. Details can be 

found in the attached table.

We will go in depth on two personae, on one hand the Student cluster and on the 

other hand the Pensioner cluster.

The average Student stays in school/college most of the day, at times got a part-

time job, does sports and attends different kinds of events. Thus the Student is 

rather busy and rarely at home. When at home the student has to do house keeping, 

cooking and further studying. The Student could beneit the house community by 

helping neighbors with some errands such as repairs, shopping service, and tutoring 
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for family children. In return he/she could get help with house keeping, cooking and 

possibly earn some side money. Especially for the tutoring (transfer of knowledge) 

and self study the Student is in need of a sufi cient study space. Further room for 

events and mingling (such as cooking and studying together) could be benei ciary for 

the Student.

The Pensioner in contrast is at home most of the time. Therefore he/she could help 

the resident community with contributing time for cooking, house keeping and 

childcare. In return the Pensioner would proi t from nursing, getting repairs done and 

having a shopping service.

Division of residents into 

structure level and explenation 

To optimize the living situation of Mousonstreet 35 residents we created a concept 

to assign certain personae to different structure levels (refer to attached graphic).

The Pensioner is positioned on the ground l oor to assure the most barrier free 

entrance to his/her living space. To encapsulate the high disturbance sensitivity by 

senior residents we placed the Workaholic cluster on the i rst l oor. The Workaholic 

rarely is at home, therefore will create a noise buffer to the Family cluster situated on 

the second l oor. Atop the families on third l oor the Couple/Single cluster i nds their 

living space. Couples and singles are rather noise resistant and less noisy themselves 

and thus can arrange with a high noise level and high noise sensitivity of the Family 

cluster. Further they are better connected to the Student and Interim tenant cluster 

situated on the fourth l oor. Students and interim tenants have a high level of noise 

pollution due to higher activity and mingling. The openness of young toward other 

residents opens the possibility to form social interactions, which lead us to assign a 

shared structure level to the Student and Interim tenant cluster. The roof level with 

the „OnTop“ signifying symbionts offers a living area for any of the different clusters 

or a healthy mix of differently clustered residents.

Upscaling the Concept OnTop

Assumed the Mousonstreet 35 project is established successfully we point out three 

more locations in Frankfurt / Germany to extend the „OnTop“ project to. Our focus 

in the process was to identify environments with varying social structures as well 

as infrastructure. Thereby a joint community of each „OnTop“ resident community 

can give benei t by offering opportunity to connect to people, transfer knowledge 



113Team OnTop

and create a environment of helping each other and integrating diverse people. Each 

„OnTop“ location has one symbiont set up to be a social hot spot. With varied social 

and infrastructural surroundings each „OnTop“ building can offer a social hot spot 

unique to its environment.

The irst address of the „OnTop“ project is Mousonstreet 35 in Bornheim, which 

is characterized by families and young people. The shared symbiont relects the 

residents situation by providing space to study, offer tutoring and daycare for 

children. As a multigenerational community the shared rooms help growing an 

integrated community.

The Nordend district of Frankfurt hosts a large number of students due to its proximity 

to the University of Applied Science Frankfurt besides the Johann Wolfgang Goethe 

University. An „OnTop“ project based here could contribute to cross-university and 

cross faculty knowledge transfer. The concept for the Nordend social symbiont 

allows for this transfer due to study and discussion rooms further by granting space 

for student events.

Integration and inclusiveness are the outstanding qualities of our next location: 

„OnTop“ Mainstation Frankfurt. Due to its centrality and closeness to public 

transportation the project offers a perfect meeting point for the global „OnTop“ 

community. The shared symbiont of project Mainstation characterizes itself by 

offering a hot spot for meet and goes as well as community conferences.

The forth possible location for another „OnTop“ building is Frankfurts district 

Sachsenhausen. This district is best portrayed by a young working adult, who is 

either single or in an on-going relationship. The focus for the social symbiont of this 

location is on getting together, having a drink together and communication. A symbol 

for „OnTop“ Sachsenhausen is a trendy bar and lunch area and Sunday-brunch events.

All four proiled locations are shown to be different but also to assemble to a global 

„OnTop“ resident community, which represents inclusiveness, integration, a looking-

out-for-each-other attitude and knowledge transfer. We project residents who once 

became part of this community will enjoy to contribute to it and happy to stay with 

the „OnTop“ project.

Suggested user scenario based 

on the present research

Based on the analysis of infrastructure, deinition of resident personae, scenarios 

to assign certain resident clusters to structure levels of a building and an outlook 

on how to upscale „OnTop“ Frankfurt, we suggest to create a community space to 

empower the growth of a multigenerational community in Mousonstreet 35. The 

infrastructure surrounding the projects address offers all presented personae an 

attractive living situation. This can be enhanced by supporting a strong resident 

community. For that we aim to promote communication and integration of diverse 

generations and clusters of residents.

Attached you will ind a blueprint for the social symbiont suggested for „OnTop“ 

Mousonstreet 35. We determined to best establish an atmosphere of mingling a 

living area with a large table plus a small tea-kitchen would serve very well. Moreover 

a chill-lounge divided on to two levels is planed. Hygiene facilities are placed across 

the social hot spots entrance. The northern and western facade are enclosed by 

a balcony along with a post-and-beam construction to present a beautiful view 

on Frankfurts famous skyline. The southern facade is enlightened by two ribbon 

windows. 
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As presented in this paper we suggest a symbiont with space to mingle, dine, study 

and relax together. This will not only increase the welfare of the residents but likewise 

benei t the owner when faced with a loyal and helpful resident community.

Transfer of the prototype

for Versaille

The solution of the “Team OnTop” is showing in the context of the Solar Decathlon 

2014 will be an extract of the new unit. The Team OnTop wants to show one whole 

symbiont unit and addtionally the attachements of the symbionts to both sides.

Below you i nd the section, which is going to be shown. The cutted wall will act as 

communication zone and reveal the building construction of the symbiont, with it’s 

real construction based on the Mousonstreet 35. 

Due to the fact that the building is lightly curved the Team OnTop decided to simplyi e 

the existing dry soil part from curved to straight, since the curved construction done 

by a timber frame construction would cause to much unneccessary efforts.

The Symbiont is constructed barrier free. The Team onTop leaves the option open to 

seperate the living units from the access balcony by two steps, as already  happening 

in the lower l oors of the existing building. This would strengthen the sublime feeling 

towards the passing neighbors, which wouldn’t be tempted to stare directly at the 

meals being served during dinnertime by passing. For the barrier free access as well 

as for the hight restriction of the Solar Envelope the “Team OnTop” decided to level 

Photo. Part of the symbiont which will be built in Versaille.
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the access balcony with the interior level.

Due to the fact that we cannot bring the whole existing building and due to the 

separation in our concept from pv and solarthermal (please refer to Energy Design 

Narrative) we are going to build a mock up of the head end of the building on the 

south side of our deck, which will provide the Symbiont with hot water.

Because of structural safety, the free standing ‚Cut-Wall’ needs to be connected by 

horizontal cross strives, which wouldn’t be necessary in the real situation. The Team 

OnTop tries to use those cross strives as best as possible by integrating them into 

the outdoor area.
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sun protection elements

5.2.2

SUMMARY OF

RECONFIGURABLE FEATURES

Reconi gurable elements

1. Sun protection elements

All reconi gurable elements are included within the footprint.

They are to provide privacy and protection against glare or light:

The windows on the south and west side need to be shaded in the summer. For this 

purpose external vertical awnings with guide cables and a screen fabric are mounted in 

the sofi t of the ground l oor windows on the south side. 

The windows on the west side of the living room are shaded by horizontal retractable 

awnings, covering the terrace. Cable guided roman shades providing waterproof solar 

protection are loosely hung between cross braces.

sunblind

sunblind

section A - A

Illustration: shading elements
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2. Optional wintergarden

Optional inclusion of a winter garden as buffer zone

The inclusion of a winter garden provides a buffer zone reducing the variation 

between the outside temperature and the desired inside temperature. it helps to 

heat the house in winter and allows for l exible changes in the way space is used at 

other times of the year. 

In summer large parts of the facade will be opened to allow air to circulate. 

The enclosure is build with highly transparent 

insulating acrylic twin-wall sheets supported by 

a wooden structure. In summer large parts of the 

facade will be opened to allow air to circulate.

Retractable horizontal roman shades used as 

internal sun shading prevent the high summer 

sun shining directly into the symbionts upper 

l oor and provide a shady area on the terrace 

itself.

th
e

rm
a

l 
b

u
ff

e
r 

z
o

n
e

Section: winter situation

Section: summer situation
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Ground loor: winter garden

Illustration: winter garden
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5.2.3 

LIGHTING DESIGN NARRATIVE

The design of the symbiont will it in development arrangement and the special 

consideration of monument preservation concerns. The elevated position in the 

urban fabric allows next to high solar gains optimal natural lighting.

The lighting concept is primarily based on a simple design which creates a maximum 

lexibility for the interiors. The natural lighting in the dry basement is created by an 

extension of the existing drying storey windows (from 76 mm x 76 mm to 900 mm 

wide x 1800 mm height). This concept is applied to the south and north side in order 

to expose the building optimally and to leave it as untouched as possible. The former 

drying storey, now the Symbiont's lower loor, is also exposed with light by the air 

space inside the symbiont. The opening guides the incoming light through the cuts 

in the roof to the ground loor. The intrusion by walls into the wide airspace of the 

symbiont is reduced to the maximum, so that each ray of light can cross the building 

with minimum hindrances. To support the concept, translucent glass has been 

chosen for the  doors on the lower loor. While being rather dark from the outside, 

the Symbiont's interior is made of bright materials, so that the surfaces are highly 

relecting. This way, the need of light is reduced, this concerns daylight as well as 

artiicial lighting. Such a reduction always comes with a smaller need of high valued 

electricity.

On the other hand, the upper loor is exposed through the large ixed glass in the 

south as well as through the side roof incision. The Northern part of the Symbiont 

is lightened through a vertical window from the north that creates optimal light 

conditions for a working atmosphere. Besides, shading elements on the south side 

will enable the owner to reduce incidence of light or overheating. Furthermore the 

artiicial lighting will be adapted to the customer needs and activities during daytime.

This fact will optimize the consumption of electricity. Therefore, the artiicial lighting 

concept is kept simple to reduce the symbiont’s acquisition and maintenance costs 

with the intention of making it affordable to a broad customer base. In addition, 

the lexible living space and design is crucial for a neutral lexible lighting system. 

Intending to welcome a broad spectrum of residents, (young and old, handicapped 

and healthy) the Symbiont eases the daily grind by a well balanced, computer 

simulated lighting. The eye adjustments, which are very exhausting for people of 

higher age, are reduced, while well chosen spots (as the kitchenette and the stair 

steps) are highlighted to it the needs of visually handicapped persons. Even though 

a smaller lighting in the bedroom would have been suficient, we have decided to 

employ stronger lights with the option of dimming, to improve the comfort on the 

guided tours, during the exposition in Versailles.

Daylight factor [%] - lower loor
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artificial lighting – lower floor (above) & upper floor (below)
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A large socket arrangement allows the set up of different luminaries and illuminates. 

This allows a maximized variability of the accomodation. The recessed luminaries 

are ixed on the kitchen unit, highlighting the stair steps and can be found in the 

ceiling of several rooms. All of them are high eficient through sustainable LED 

lighting. The individual rooms are completely lexible and can be tailormade adapted 

in terms of lighting for individual needs. The entire artiicial LED lighting is kept warm 

white (3000K) which is the perfect balance in between true colour reproduction and 

ambient light. Two luminaires are mounted on the exterior wall on the upper loor, to 

illuminate the open space of the Symbiont. The corridor on the north of the house, 

leading to its entrance,

contains several waterproof LEDspots.Not only to welcome the lodger back home, 

but to make the corridor a comfortable place to get together and exchange with other 

residents and maybe, if likable, invite them to a drink?

Overall lighting equipment

- Equipment of the exterior lighting:

Light type and consumption (sum)

I) 9 x Nimbus Modul Q9 Aqua                                         27W
SUM                     27W
                                                        
- Equipment of the lower loor:

Light type and consumption (sum)

I) 1 x Nimbus Modul L120                                                32W
II) 12 x Nimbus Modul Q36                                              96W
III) 2 x Nimbus Roxxane Home Short                           15W
IV) 5 x Nimbus Zen On Long                                            20W
SUM                                                                                    163W

- Equipment of the upper loor:

Light type and consumption (sum)

I) 7 x Nimbus Modul Q36TT                                             63W
II) 1 x Nimbus Modul Q64                                                16W
III) 1 x Nimbus Roxxane Home                                       7,5W
IV) 1 x Nimbus Roxxane Ofice                                       15W
V) 2 x Nimbus AIR MAXX 130                                          26W
VI) 2 x Nimbus Whisky Pur                                              26W

SUM                                                                                        153,5W

Overall power consumption:                                          343,5W

Summary of changes:
 
Luminary models indoor  – Increased from Nimbus Q9 (155 lm) to  
        Nimbus Q36 (546 lm) because of the   
                       restriction of min. 200 lx inside.

Outdoor lighting  - Minimized to the beneit of the 
      consumption and decision against 
      decorative light in the facade
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Inner doors                         - Changed to translucent glass to reduce   
      losses of

Exterior Lighting Ramps 

and Podium Versailles

For the competition in Versailles, we need an exterior light that yields minimum 20 lx.

We choose bollard luminaires (Light type I), which we distribute over the ramps and 

podium to reach 20 lx on the main public trafic area. There is a exception for ramp1, 

where we use 2 linear lamps (Light type II), which will be mounted on the skylinewall. 

All of them are highly eficient through sustainable LED lighting. 

- Equipment of the exterior lighting for the ramps and the podium

Light type  and consumption (sum)

I) 15 x Siteco/Osram CL LED Poller 60                     20W

II)   2 x Siteco/Osram CL LED Linear 60                    24W 
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5.2.4 

ACOUSTIC DESIGN

The sound insulation is an important factor for the well-being of the human being. 

Sound emissions, for instance caused by trafic, can have a serious inluence on the 

human health. The sound insulation mainly depends on the architecture, the location 

and the building materials used. In this regard, the acoustic insulation of the exterior 

walls as well as the interior walls that separate rooms with different types of use 

have to be considered. Usually, the acoustic performance of residential spaces is not 

a problematic aspect. Only in very large rooms with few pieces of furniture unwanted 

acoustic effects (reverberation), that have a negative inluence on the well-being of 

the residents, might occur. 

Therefore, it should be ensured that in large rooms a suficient part of the building 

materials are sound-absorbing materials in order to keep the reverberation time as 

low as possible.

1. Sound insulation building envelope

The symbiont is built on top of an existing ive-storey building in the little frequented 

Mousonstraße in Frankfurt/Main. Thus, the symbiont’s sound insulation towards 

the road was investigated. Because there is no enclosed construction type on the 

other side the sound propagation by the trafic is not increased. However, through 

the height of the symbiont (approx. 20m 

distance from the center of the road) the 

noise immission is considerably reduced. In 

order to calculate the noise pollution through 

vehicles, a trafic load of 300 vehicles per day 

was assumed. To determine the “relevant 

exterior noise level“ for typical road trafic 

situations, the nomogram from DIN 4109 

was used. Therefore, the sound level on the 

external facade of the symbiont results in a 

value of 51 dB (A) The exterior wall W.5 in the 

irst level has an average sound reduction 

index of 50dB (A), which means that approx. 

1 dB (A) of the trafic noise reach the interior 

room. This value can be ignored since the human auditory system can barely perceive 

it. For the calculation, the wall mounting of the existing building was adopted, i.e. 

24 cm masonry and 16 cm ETICS (External Thermal Insulation Composite System/ 

composite heat insulation system).

The windows were included in the calculation 

and the result represents the average value. 

The exterior wall W.7.3 in the upper level has 

a sound reduction index of 62 dB(A) and thus, 

absorbs the entire sound from the outside. 

Here, the calculations were undertaken with 

the planned wall mounting of the symbiont 

consisting of wood and insulation layers. 

Here again, the proportion of window surface 

area was included in the calculation and an 

average value for the sound reduction index 

was determined.
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2. Acoustics interior room

Another important aspect for the sound 

insulation is the reverberation time. The 

reverberation time describes the time in 

which the sound level decreases by 60 dB 

(A). The rougher the surface of the material, 

the lower the reverberation and the 

higher the degree of the absorption. In the 

symbiont, the upper l oor can be used as one 

single room. So we focused on the acoustic 

performance of this i rst. The acoustic performance has been calculated with the 

“Acoustic Room Calculator V2.67”. This tool calculates reverberation times based on 

the absorptive material in a simple database. The opening between ground l oor and 

upper l oor will of course connect the l oors acoustically. Nevertheless, the opening 

is too small to establish a diffuse sound i eld in the whole space. Thus, the rooms can 

be calculated separately.

The most critical room investigated is the open space on the upper l oor.
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All algorithms show average reverberation 

times between 0.57 sec and 0.82 sec. Even 

with low reverberation times some rooms 

may have unwanted l utter echoes. These are 

caused by hard surfaces facing each other 

parallel. The upper l oor of the symbiont is 

not rectangular at all, so that l utter echoes 

are avoided by the geometry of the room. 

Even with very little furniture the room shows 

good acoustic performance. The second room investigated is the kitchen and living 

room on the ground l oor. The room is smaller, but has a higher percentage of glass. 

The smaller rooms have not been investigated in detail since size and non-rectangular 

shape let us except even better performance than the bigger rooms. The diagrams 

clearly show that the reverberation time in the tested frequencies is below 0,8 sec 

and thus, the room has good reverberation characteristics.

In order to reduce the reverberation time and for sound insulation reasons, it would be 

advisable to ensure that the building materials have the highest possible absorption 
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coeficientt. The sliding glass doors from the living room to the bedroom and from the 

living room to the kitchen could be replaced by wooden doors if there is an increased 

demand for sound insulation. Concerning the dimensions and design, the sliding 

doors are an adaption to the requirements of the Rules (House Tour).

The doors for the “normal“ residential use will consider more strongly the 

requirements for privacy and by that, also the sound insulation. However, thereby the 

positive effect of an indirect lighting would cease to exist.

As a residential user, there is the possibility of retreating to a sound insulated room 

at any time. In the given example, a sound level of 60 dB (A) is simulated, which can be 

assumed for a loud conversation. The partition wall between living room and bedroom 

with the integrated glass sliding door has an averaged sound reduction index of 51 

dB (A), absorbing most of the sound. Again, the sliding door represents a small weak 

point since it only moderately insulates from sound. The determined values were 

assumed as guide values for the individual components.

3. Sound propagation 

between the housing units

In addition to the sound insulation inside the symbiont, the sound between two 

symbionts was also investigated. Since the wall mounting was adopted from the 

existing building with a preixed construction, the following sound reduction index 

arises:
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With a sound reduction index of 63,0 dB (A), noise pollution between the two 

symbionts is not to be expected. The calculations for the named sound reduction 

index were undertaken with the program “KS-SCHALLSCHUTZRECHNER © (V5.02) 

“.For the calculation of this value, the brickwork was used from the stock and the 

intent construction of wood, on one side of the wall, together as a separating member 

between the two Symbionts.

Various pipes to supply the systems engineering are located behind the wall, ceiling 

and loor construction and thereby, do not have a signiicant inluence on the 

acoustics and the comfort inside the room. All pipes are routed in an installation 

level so that the sound absorbing construction is never completely penetrated. 

Consequently, sound transmission through openings can be avoided. All pipes are 

installed structure-borne sound insulated.
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5.3.0

REMINDER / 

EXECUTIVE SUMMARY

Ontop is not a product, but a concept. A concept that contributes to a symbiotic 

solution for some of he mayor challenges that the German and most of the other 

Western European societies are facing today:

1. Demographic Change

The overall population is decreasing and ageing while the population in economically 

and socially attractive cities is increasing. People are moving from the rural areas to 

the urban agglomerations, where they can i nd job, cultural and social offers more 

easily. For the last two reasons, cities are also getting more and more attractive for the 

increasing share of elderly people. All this poses a high settlement and adjustment 

pressure on the attractive cities. New living space has to be created and the existing 

buildings and infrastructure has to be adapted to the needs of an ageing society.

2. Energy Transition (“Energiewende”)

To narrow down the impact of climate change and to abandon the dependency on 

fossil fuels, the energy demand has to be minimized and the remaining demand 

has to be covered by renewable energy sources. To minimize energy demand in the 

building sector, it is not merely enough to build new plusenergy houses, but rather 

necessary to refurbish the existing building stock. Furthermore it is necessary to 

produce renewable energy where it is consumed, i.e. in urban agglomerations and 

cities.
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The OnTop Concept

The further development and adaption of cities are playing a leading role in i nding 

solutinos for the mayor challenges named above. But while developing these 

solutions we have to keep one thing in mind: a city is not only made of buildings 

and infrastructure, but it is also made of the people who live there. A solution 

that neglects the local resident's needs, e.g. by initiating gentrii cation, is not a 

sustainable solution. Concept Ontop offers a symbiotic solution that makes use of 

the economic power which is contained in settlement pressure, in order to update 

existing buildings and infrastructure in the cities for an ageing but fossil-fuel-free 

society, without compromising the local residents’ future. 

Existing Building

Symbiont

New technology

Facade
refurbishment

1

The OnTop Concept is designed to match a large 
number  of existing buildings, especially those 
beeing built in the 1950s and 60s. This approach 
is a reaction to actual buildings energetic 
inefi ciency and the settlement pressure.

2

The Symbiont is set on ontop of the existing 
buling, the facade is beeing refurbished and new 
technologies are installed to generate an overall 
energy surplus.
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3

The concept's major qualites are 

emphasized by the Symbiogenesis: the 

existing building and the Symbiont merge. 

So one component can't exist without 

another. 

The concept 

shows its effects 

in i ve steps:

Symbiont

New living space is created by adding adaptable 

living units on top of an existing building, the so called 

symbionts. The roof of the symbionts is used to 

produce a surplus of solar energy. It can vary in size 

and shape to i t to multiple buildings.

Symbiogenesis

Because of the settlement pressure the symbionts 

can be let or sold with proi t. This proi t used 

to refurbish the existing building, reducing its 

energy demand and increasing its usability 

and intrinsic value, i.e. by adding an elevator or 

common area. Furthermore the energy supply of 

symbionts and existing building merges, using the 

existing building’s equipment and retroi tting new 

equipment in order to use as much local renewable 

energy as possible.

Symbiosociety

SYMBIOSOCIETY describes the concept's relevance 

for society: Since the concept opens up new 

i nancial resources, a profound refurbishment of 

the existing building can be i nanced wihtout raising 

the rent excessively, thus avoiding gentrii cation. 

The new residents of the symbionts enjoy living 

in a sound and grown urban neighborhood, while 

the local residents enjoy the amenities of the 

refurbished existing building.

Symbiocity

In a symbiogenesis with the symbionts the existing 

building is no longer only an energy consumer, but 

also energy producer and storage, thus becoming 

an intelligent node in the energy infrastructure of 

the city. Shared facilities for mobility and social 

activities in the building also contribute to the 

mobility and social network of the city.

Symbio-life cycle

According to the demographic change, the OnTop 

concept offers various types of Symbionts with 

multiple groundl oor scenarios, covering multiple 

situations in a life cycle. Our concept respects 

the different demands of young couples,  small 

families, l at-sharing-communities or pensioners.
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The ontop Concept

As a concept, OnTop can be and has to be adapted to every specii c building project. 

The economical, technical and social characteristics of the city, the neighborhood, 

the site, the existing building, the owner and the residents have to be taken into 

account. Concept Ontop can provide the leading principles that have to be followed 

in the course of a profound planning process, in order to get the most out of it in every 

specii c building project.

This is an innovative and intelligent node which blends in with the energy, mobility 

and social networks of the city.

To prove that our concept Ontop can be realized with existing technologies and under 

existing economic, legal and social conditions, we and our partners decided to realize 

it on a specii c and real building: Mousonstrasse 35 in Frankfurt am Main. We think 

global, act local and are symbionizing now!
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5.3.1

STRUCTURAL DESIGN

AND 5.3.2

CONSTRUCTIVE DESIGN

Analyses concept

In Germany, the number of wood panel construction houses rise because of their 

advantages. Such as sustainability, low-cost, durability, energy efi ciency, its 

lightweight and short construction time. These Benei ts serve as the basis for our 

further proceeding. However, sobriety was the focus of our intention.

Potential construction sites might be in major cities, such as Mousonstraße located 

in central Frankfurt am Main.

These special sites require a quick construction in terms of time, money saving, 

residents, exposed top l oor and trafi c obstruction. For these reasons a maximum 

of prefabricated components and skilled craftsman are essential. Nevertheless, 

the components are limited to a maximum size of 2,45 m x 2,95 m x 9,05 m due to 

transportation.

The main factor for a successful industrialised building progress is closely linked to 

the experience of the participating planners and entrepreneurs. The higher the grade 

of complexity the more experience needed.

Symbiont - Frankfurt Mousonstr. 35

The site is a i ve storey high building erected in 1958. Currently, the building has a cold 

roof, which is a simple wood construction with waterprooi ng but without insulation. 

This roof will be removed, yet the walls will remain. These walls are uneven in height, 

they are higher in the south, lower in the north. The other two walls run obliquely from 

south to north, following the former roof shape. These walls will be completed to the 

height which is needed for further construction. A concrete ring beam will be placed 

on these walls, this will subserve as a power take-off and furthermore as an even 

foundation for the wood panel construction which will be seeded on top.

The windows that already exist will be enlarged, the concrete ring beam will be used 

as a lintel.

The concrete l oor panel will be covered by a new l oor, that is made of a wood 

panel construction. The interstice between the l oors disguises the pipework and 

plumbing, the connection between the new and the old plumbing. Thus provides the 

maximum freedom for the l oor plan, because this enables to place the wet rooms 

differently than in the existing building beneath. Front-wall installations are placed 

in the kitchen and bath, to link the two storeys with one another. All other walls will 

be plastered. For further information have a look at the text 5.3.3. Plumbing System 

design.
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The stairway is a self-sustaining construction, so there is no need for special ixing 

points. It is a hybrid which combines the stairs with a cabinet, which contains 

the ventilation-system and provides storage capacity. The advantage is the easy 

possibility of prefabrication.

The symbiont will be placed on the ring beam, it is made of prefabricated wood 

panel construction elements. The new ceiling is made of four side by side connected 

elements. Each wall is prefabricated as one single piece, the only exception is the 

window within the southern wall which will be itted later on, because of the weight. 

The northern roof will be delivered as one single piece, but the roof in the south will 

be made of four elements.

A special construction feature is a 48 cm high girder which is seated from the northern 

to the southern facade without any support. At the end it is placed on two vertical 

supporting beams. This girder transfers the loads to the facade. This provides the 

possibility to arrange the loor plan beneath without any further arrangements for 

load transference.

The necessity of the enormous girder brings along to constructive advantages, irstly 

it gives a certain freedom to the loor plan beneath, because the loads are carried 

to the facade. Secondly it provides that the looring from the outside and the inside 

meet at the same hight, so it is unhampered by barriers. But it has the effect that the 

ceiling beneath the terrace is lower than in the rest of the level.
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The following drawing shows the basically construction of the walls. Only the top 

l oor walls of the symbiont are made of wood panel construction, the rest of the walls 

are solid and plastered. The facade is insulated from the outside. The differences of 

the walls are due to i re safety or to the purpose of the room.

The symbiont has a lack of thermal mass because it is a wood panel construction. This 

is compensated by Phase Change Material. It is more sustainable to compensated 

this lack with PCM than to build the symbiont out of brick or concrete, furthermore 

the wood panel construction is lighter.

The insulated roof consists of cladding on counter battens on the inside. At the 

outside it has a vapour barrier, is subsequently ventilated and topped with a metal 

sheeting and PV-panels. The metal sheeting is necessary because of i re safety 

regulations.

The access is provided by an arcade which is connected to the existing building using 

an Isokorb® Typ R. This construction allows to subsequently attach cantilevered 

elements without a thermal bridge.

FFM

SOUTH

FFM

NORTH

FFM

INSIDE WALLS

FFM

INSIDE WALLS

+

INSTALLATION

LEVEL

W7

INSIDE OUTSIDE
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Fire safety regulations

To ensure i re safety the symbiont´s top level is i re safety class F30, the level below 

is i re safety class F90.  

Prototype - Versailles

Although, the symbiont in Mousonstraße in Frankfurt is a wood panel construction 

only on the top l oor, in Versailles the entire building will be made of wood panel 

construction. (In Versailles it is necessary to have a footing, which is not needed in 

Mousonstraße.)

To pretend it is placed on a solid building, the lower part is plastered, as well as 

the joined wall at the terrace which has purpose to symbolize the next symbiont to 

imitate the sense of space when all the symbiont´s are linked in Mousonstraße.

F 30

F 90
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The reason of building the prototype in wood panel construction is that it is easy and 

quick to reassemble, furthermore it is not possible to build the lower part brick by 

brick in Versailles (refereed to the allowed time).

For the same reason the terrace with its neighbouring walls are prefabricated as one 

waterproofed element, to prevent future structural damages.  

The main wall structure consists of a 200 mm wooden framework made of solid 

wood stands, and 100 mm wood i bre insulation, which ensures minimal energy 

consumption.

The following drawing shows the basically construction of the walls. In the green 

marked areas the supporting elements are located (timber stud covered with i re 

protection, with or without insulation). The walls are all the same throughout the 

building with minimal differences, caused by i re safety. Further differences are due 

to the purpose of the room.
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W 1+3

INSIDE: PCM

OUTSIDE: l exible / rigid insulation with integrated water draining, plastered

W 5

INSIDE: PCM

OUTSIDE: plastered Polystyrene like the Mousonstraße,

W 2

INSIDE: PCM, insulated installation level

OUTSIDE: continuation layer of W1

W 4

INSIDE: PCM, insulated installation level

OUTSIDE: insulation layer continuation from W7, technical room wall

W 7

INSIDE: PCM, insulated installation level

OUTSIDE: insulation + i bre cement board facade

W 8

OUTSIDE (terrace area): i bre cement board facade

OUTSIDE (next symbiont): insulation with integrated water draining, plastered

W 6

INSIDE: installation level for bathroom and kitchen

The missing thermal mass is compensated within both storeys by Phase Change 

Material.

The arcade to enter the symbiont will be simplii ed at the Prototype and will be 

represented by a wooden construction. For further information have a look at the 

text ramps, podium, access balcony.

As distinguished from Frankfurt where the technical device is placed in the basement, 

in Versailles the equipment is accommodated next to the house, hidden in the space 

below the terrace of the next symbiont. So it combines two functions, the hiding of 

the technique and the symbolization of the adjacent Symbiont.
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Owing to the wood panel construction, the Prototype can be assembled and 

disassembled quite simply.

At last, we want to explain some important differences between the two constructions 

in Frankfurt and Versailles.

Whereas in Frankfurt there are brick walls, we had to build our irst loor in a wooden 

construction. An important difference is in the angle of the roof. Limited by the 

maximum height of 7 meters, we could not plan to optimize the PV-System. Some 

other items are

- the limits given by transport dificulties (long way, limits of dimensions)

- short assembling time in Versailles

- high grades of prefabricating

- requirements (rules) given by the organisation
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Ramps, Podium, 

Access Balcony Versailles

For the competition in Versailles, we can only display our prototype and not the 

existing building with all units. Therefore, we will build ramps to enter the access 

balcony which will be located in the north and which connects all four units in the 

real building at mouson street (AR-011 site plan architectural). 

Through ramp 1, which has a slope less than 4% and has thus does not need a 

handrail, one arrives to the southern podium, which is intended to represent the 

mouson street. From this podium the ramp 2 at the western side and ramp 3 at to the 

east of the symbiont lead towards the northern access balcony. Due to their greater 

slope ramps 2 and 3 require handrails.

The ramps, the podium and the access balcony will be supplied in prefabricated 

modules to the building site in Versailles (ST-010 module plan). The individual 

modules vary in length and width. These modules will be mounted onto the support 

structure, which we will build beforehand (see footings Versailles)

The individual modules all have the same structure. On a layer of wood beams with 

a center distance of about 2metres another layer of wooden beams with a center 

distance of 40 cm will be attached orthogonal (ST-009 beam plan). On the upper 

wooden loor we will mount T-clips, in which the terrace covering will be applied. By 

doing so there will be no visible screws. Our terrace covering is composed of recycled 

plastic and cellulose ibers and can even be recycled. With the serrated proile, the 

surface provides a good grip.

Located on the western side of the podium we will arrange a box constructed of 

wooden beams planked with chipboard and plexiglas in which we will exhibit our 

model. In the same way, we will build a wall which will be located between the platform 
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and ramp 1. The skyline of Frankfurt will be cut into this chipboard wall. To the south 

and east of the podium and the ramp there will be seat-boxes for the guests that will 

be constructed of wooden beams and planked with the terrace covering.

Footings Versailles

For the competition in Versailles, we will, unlike in the mouson street, build a 

foundation structure (substructure) of reinforced concrete plates and steel plates on 

which the prototype will be placed. (ST-006 – foundation plan) 

The system is very simple. On the ground in Versailles where the burden of the exterior 

wall construction will weigh down, reinforced concrete plates of different sizes will 

be placed to distribute the weight.  The size of the plates depends on the respective 

load transfer. The largest plates will be paced where the supports E-8, E-9 and E-10 

make contact to the ground.

Since under the building there will be the water tanks, no reinforced concrete plates 

can be used here because of the altitude. Therefore, we will put nine steel plates 

under the prototype. In the reinforced concrete and steel plates we will attach solid 

wood beams. These will be horizontally leveled to the same height and underlined 

depending on the slope of the land. Onto the completed substructure, the individual 

ceiling modules will be placed and fastened. We opted for a substructure of reinforced 
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concrete, steel and wood to meet the ire safety requirements in the “Rules”. This has 

caused some dificulties.

 

For the ramp modules around the prototype, we will apply waterproof wooden plates 

as foundations due to cost- and transportation reasons (ST-008). These waterproof 

wooden plates will be lined with sand so that they are horizontal. 

The ramp modules will be underlined depending on the height and terrain slope with 

wooden beams, which will be fastened onto the waterproof wooden plates.

Again, we have opted for a wooden beam substructure and not for the simpler version 

with telescopic steel legs because they do not meet the ire saftey regulations in the 

rules.
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5.3.3

PLUMBING SYSTEM DESIGN

Structural Design

The main difference between the plumbing system design of the Symbiont and 

the prototype is that the prototype doesn’t have a basement to accommodate the 

technical equipment, as it does in the exciting building. 

To represent the situation of the existing building it has been decided to place the 

technical equipment for the prototype in a separate area located on the ground loor.

The symbiont`s plumbing system is directly connected to the already existing system 

of the Moussonstr. 35.

Due to economic and ecological reasons it has been decided to avoid major alterations 

to the existing building.

The necessary technical equipment is situated in the basement and provides all 

housing units with heating, energy and hot water.

The symbiont has three heating resources: the solar collectors, the waste air from 

the existing building and the peak load boiler in the basement.

The solar collector area is located at the head end of the ive symbionts and transfers 

the collected energy to the cellar. At temperatures above 55 degrees the energy is 

transfered to the high temperature storage tank Nilan VGU 250. At temperatures 

less than 55 degrees the energy is forwarded to the low temperature storage tank 

Paradigma Sunny 301.

The interplay of the two storage tanks 

prevents heat with too high or too low 

temperatures being lost.

The high temperature storage directs 

the supplied heat to the radiators of 

the existing housing stock and to the 

ventilation systems of the symbionts. 

The ventilation systems are located 

under the stairs of the symbionts on the 

ground loor.

In contrast to the symbionts the 

prototype has only one heat source, 

solar thermal energy. The solar 

collectors are located outside at the 

ramp area.

Plumbing system design scheme
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Air conditioning with heat recovery Klimanaut 400 WRG

5.3.3.1 

Heating with exhaust air

In the exhaust air of the existing building there is a high potential for energy recovery. 

Rather than dispose the exhaust air, it will be recycled and used to generate heat 

energy.

The exhaust air of each housing unit is passed through ventilation ducts in the 

existing chimney shafts into the basement. In the air blender the heat is removed 

from the air. The heat exchanger takes fresh air from outside, which absorbs the 

applied heat. This energy together with 

the heat energy obtained from the solar 

collectors is returned to the heating 

circuit and supplied to each heater and 

drinking water stations. 

In the prototype and the symbiont, 

the heat recovery from exhaust air is 

used by the KLIMANAUT 400 WRG. The 

exhaust air is drawn through the device. 

The heating of incoming fresh air by the heat from the exhausted air improves the 

room climate. Together with the energy generated by the solar thermal collectors this 

system is suficient to make further heating elements unnessessary.  

  

5.3.3.2 

Cooling with exhaust air

Climate change causes record temperatures even in moderate climate zones. So 

cooling in summer is becoming as important as heating in winter. Adiabatic cooling 

can save energy and thus CO2 emissions. By using water evaporation, no additional 

electrical current is needed for a conventional air-conditioning system. 

The application of the adiabatic cooling is based on the simple principle that 

incoming air is humidiied and cooled by the evaporation.  

The air conditioner KLIMANAUT 400 WRG takes in fresh air from the outside. Of this, 

about one-third is used as process air for the evaporation process and discharged 

to the outside after use in cooling mode. About two-thirds is blown as cool fresh air 

into the room.

                       Adabatic cooling scheme

	 	 									Heat	recovery	scheme
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5.3.3.3 

Water pipe system

The fresh water and sewage systems of the symbionts are connected to the existing 

system of the Moussonstr 35.

As already mentioned in part 5.3.2 “constructive design” a double bottom is 

included in the symbiont. In addition to the technical installations, the fresh water 

and sewer lines will run through this level. Thus, the waste water is guided through 

the double bottom into the installation shafts in the wall and through the existing 

pipe system down to the basement. 

For the prototype there are two tanks for fresh water and grey water below the 

base plate laid on the ground loor in Versailles. 1227 liters of water can be 

accommodated per tank. 

The fresh water is drawn out of the tank up to a suction pump in the technical area 

and runs through the water meter. From this central location, the water is routed 

to the drinking water stations. The water supply for the kitchen and the bathroom 

passes through the bottom plate to the installation level of the west wall and is 

heated in the hot water station below the sink. From this point it is routed through 

the installation wall for the dishwasher and the washbasin and shower.

        Water pipe scheme prototype
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5.3.3.4 

Domestic hot water station KaMo

The hot water stations are intended for the symbiont and for the prototype. 

The decentralized domestic hot water is used to supply the apartments with hot 

water and offers the beneits of appropriate supply without cylinder storage and 

thus an effective protection against legionella

The hot water is decentralized in the low principle on stainless steel plate heat 

exchanger. The energy required to the heating of the water will be taken from the 

high-temperature storage located in the basement of the existing building or in the 

equipment room of the prototype. 

 

The water stations are to be used in place of the current gas boiler in the individual 

units of the stock. Instead a central hot water supply here energy can be saved by 

producing hot water only then and there where it is needed. 

Another water station is located in the laundry room and is connected to the 

washing machines that are in a separated room in the basement. 

 

For the prototype two drinking water stations will be connected. One is located 

under the kitchen sink and connected to the dishwasher and the ittings in the 

bathroom. Another station is located in the technical area with access to the 

washing machine. The Connection of the washing machine to the technical room 

refers to the situation of the Moussonstr.35

  Domestic hot water stations prototype
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5.3.4

ELECTRICAL SYSTEM DESIGN

The existing building in Frankfurt was built in 1958. The classical electrical installation 

has been renewed in the meantime and is located on the current state of the art. Here 

no renewal measures are required.

However, there is no electric blinds on the southern room, we want to integrate this 

in the context of the window replacement. Here it is necessary to connect to the 

existing electrical installation and to offer residents a control option. Since we have 

set ourselves as team OnTop the target that the building could be inhabited, it shall 

be very targeted and limited.

For this reason we have decided to control the blinds with a wireless solution. Here, 

the resident has the opportunity to integrate the switch to the normal switch series 

of the room, without damaging the walls. Exclusively the wall in which the window is 

located, is used to connect the blind to an existing socket.

In our concept we want to provide renewable energy produced on the newly created 

roof surface, the existing residents. Here we have to achieve the goal, a high self-

consumption rate.

This requires a renewal of the old analog meters against digital meters so-called 

smart meters. The tenant is thus given the opportunity to examine its current 

electricity consumption itself and analyse it.

The occupants of each residential unit can identify large electricity consumers and 

the cost estimate incurred by the consumer. This knowledge of the residents may 

consider the purchase of a new device. Furthermore, with this, the load curve of the 

dwelling unit and the production of the PV curve can be compared. Thus, a targeted 

power-up and use by consumers is possible to obtain an optimal utilization of the 

self-produced current.

We would like to create awareness for the energy consumer and to take an advantage 

of using the self-produced electricity.
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Symbiont prototype, 

participates on the competition 

in Versailles

The main design criteria’s we follow are minimum losses, a high level of prefabrication, 

a maximum of lexibility to react on different living situations and to realize a 

maximum of comfort. To realize this design we want to install a minimal building 

automation which help us to enable an automatically use of the shading elements 

and light.

The grid interconnection will be realized in the utility room. There a wall mounted 

technical box with a terminal block making the connection between Solar Decathlon 

Grid and the monitoring panel.
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A halogen free cable with the cross section of 3x16 mm2 is used to make the 

connection.

On the terminal box the three electricity meters can connect. From the electricity 

meters the cable will be routed to the corresponding devices: The PV inverter, the 

battery inverter and the distribution board in the symbiont. The cable to connect the 

electricity meter with the distribution board in the symbiont will be a 3x16 mm cable. 

In the distribution board a main circuit breaker with the rated current of 63A and a 

main RCD with the rated current of 300mA is located. Outgoing from this main circuit 

breaker the main structure of the electrical system is connected.

Protection strategy:

The Solar Village TT grid requires special properties of the protective devices. 

To meet these requirements, we have provided for each circuit a differential and 

magnetothermic protection. For the socket circuits the magnethothermic

protection have a rated current of 16A. The lightning circuits have a rated current 

of 10A. All circuits are protected by a differential protection with the rated residual 

operating current of 30mA. To minimize the risks we decided, if possible, to supply 

consumers and sensors with 24V. The complete lighting is realized with LED. They are 

connected to a central transformer, which provides the 24V network. Switches and 

sensors are connected to the 24V transformer from the building automation system.

Protection against direct contact:

The irst level of protection, the protection against direct contact, is to prevent 

that a direct contact with live parts is possible. To prevent this only devices with 

a protection of at least IP = 2 are installed. This prevents a directcontact with the 

inger. The sockets products from Jung are installed with contact protection and 

child safety.

Protection against indirect contact:

The second level of protection, protection against indirect contact, there is the risk of 

minimizing the touch of a fault occurs energized parts.

Here we have chosen large parts of the electrical installation to implement in low 

voltage. So all lighting circuits, switches and sensors are connected to 24V. This 

means that only a small voltage at the fault location in case of error applies. 

At the outlet circuits, this is not possible, since 230V devices are connected. Therefore, 

each outlet circuit is connected to a RCD having a rated residual current of 30mA. 

Exceeds the rated residual current value of 30mA switches the RCD in 0.3 seconds. 

To ensure fast tripping of the protective devices, all metallic equipment must be 

grounded. This also applies to metallic piping, heat pump, air conditioning and 

appliances.

Protection against overvoltage:

To protect against over-voltage in the sub-distribution a surge arrester is used. This 

is allowed for operation in the TT network.
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ABB OVR T2 1N 40 275 P TS

Structure of the electrical installation

The handover of grid and building supply takes place in the house connection box 

in the technical room. Here is a selective 63A circuit breaker and a selective 63A 

300mA RCD embedded. Outgoing from here the three SDE organisation meters and 

the photovoltaic and battery inverter and the sub-distribution board in the house are 

connected.

The individual outlets are equipped with 32A circuit breakers and 40A 100mA RCD 's 

(see map EL601 ) .

In the sub-distribution board in the house under the stairs installation is as follows:

All socket circuits are protected by a 16 A circuit breaker and a 40A 30mA RCD. 

Outgoing from this all sockets are connected with an 3x2,5mm2 or an 5x2,5mm2 

cable.

The lighting circuits are protected by a 10A circuit breaker and a 40A 30mA RCD . The 

lighting circuits are also still connected to a transformer, which provides a 24V power 

for lighting.

Electric circuit's

Circuit Circuit name RCD Fuse Cable number Cross type
A1 Clothes washing Q2 ‐ 40A 30mA F2 ‐ 16A S8.1 NYY‐J 3x2.5
A2 Clothes drying Q2 ‐ 40A 30mA F3 ‐ 16A S8.2 NYY‐J 3x2.5
A3 Dishwashing Q3 ‐ 40A 30mA F4 ‐ 16A S1.1 NYY‐J 3x2.5
A4 Freezing/Ref. Q3 ‐ 40A 30mA F5 ‐ 16A S1.4 NYY‐J 3x2.5
A5 Oven Q4 ‐ 40A 30mA F6 ‐ 16A S1.2 NYY‐J 3x2.5
A6 Cooking Q4 ‐ 40A 30mA F7 ‐ 16A S1.3 NYY‐J 3x2.5
A7 Soc. Kitchen Q5 ‐ 40A 30mA F8 ‐ 16A S1.5 NYY‐J 5x2.5
A8 Soc. Bathroom Q5 ‐ 40A 30mA F9 ‐ 16A S2.1 NYY‐J 5x2.5
A9 Soc. Dining Q5 ‐ 40A 30mA F10 ‐ 16A S1.6 NYY‐J 5x2.5
A10 Soc. Technical r. Q5 ‐ 40A 30mA F11 ‐ 16A S8.3 NYY‐J 5x2.5
A11 Soc. Bedroom Q5 ‐ 40A 30mA F12 ‐ 16A S3.1 NYY‐J 5x2.5
A12 Soc. Workroom Q6 ‐ 40A 30mA F13 ‐ 16A S6.1 NYY‐J 5x2.5
A13 Soc. Living R. Q6 ‐ 40A 30mA F14 ‐ 16A S4.1 NYY‐J 5x2.5
A14 Soc. Exteriors Q6 ‐ 40A 30mA F15 ‐ 16A S7.1 NYY‐J 5x2.5
A15 Soc. Home Elec. F16 ‐ 16A 30mA F16 ‐ 16A S11.1 NYY‐J 5x2.5
A16 Blind Bathroom Q7 ‐ 40A 30mA F17 ‐ 10A B2.1 NYY‐J 5x1.5
A17 Blind Bedroom left Q7 ‐ 40A 30mA F17 ‐ 10A B3.1 NYY‐J 5x1.5
A18 Blind Bedroom middle Q7 ‐ 40A 30mA F17 ‐ 10A B3.2 NYY‐J 5x1.5
A19 Blind Bedroom right Q7 ‐ 40A 30mA F17 ‐ 10A B3.3 NYY‐J 5x1.5
A20 Light Dining Q8 ‐ 40A 30mA F18 ‐ 10A L1.1 NYY‐J 3x1.5
A21 Light Kitchen 1 Q8 ‐ 40A 30mA F18 ‐ 10A L1.2 NYY‐J 3x1.5
A22 Light Kitchen 2 Q8 ‐ 40A 30mA F18 ‐ 10A L1.3 NYY‐J 3x1.5
A23 Light Bathroom 1 Q8 ‐ 40A 30mA F18 ‐ 10A L2.1 NYY‐J 3x1.5
A24 Light Bathroom 2 Q8 ‐ 40A 30mA F18 ‐ 10A L2.2 NYY‐J 3x1.5
A25 Light Bathroom 3 Q8 ‐ 40A 30mA F18 ‐ 10A L2.3 NYY‐J 3x1.5
A26 Light Bedroom Q8 ‐ 40A 30mA F18 ‐ 10A L3.1 NYY‐J 3x1.5
A27 Light Coridor Q8 ‐ 40A 30mA F18 ‐ 10A L1.4 NYY‐J 3x1.5

Circuit Circuit name RCD Fuse Cable number Cross type
A28 Light Coridor Q8 ‐ 40A 30mA F18 ‐ 10A L1.4 NYY‐J 3x1.5
A29 Light Stairs Q8 ‐ 40A 30mA F19 ‐ 10A L1.5 NYY‐J 3x1.5
A30 Light Living Room Q8 ‐ 40A 30mA F19 ‐ 10A L4.1 NYY‐J 3x1.5
A31 Light Air Space Q8 ‐ 40A 30mA F19 ‐ 10A L5.1 NYY‐J 3x1.5
A32 Light Coridor 1. Floor Q8 ‐ 40A 30mA F19 ‐ 10A L5.2 NYY‐J 3x1.5
A33 Light Working Room Q8 ‐ 40A 30mA F19 ‐ 10A L6.1 NYY‐J 3x1.5
A34 Light Technical Room Q9 ‐ 40A 30mA F20 ‐ 10A L8.1 NYY‐J 3x1.5
A35 Light Exterior 1 Q9 ‐ 40A 30mA F21 ‐ 10A L7.1 NYY‐J 3x1.5
A36 Light Exterior 2 Q9 ‐ 40A 30mA F21 ‐ 10A L9.1 NYY‐J 3x1.5
A37 Light Exterior 3 Q9 ‐ 40A 30mA F21 ‐ 10A L9.1 NYY‐J 3x1.5
A38 Building Automation F22 ‐ 16A 30mA F22 ‐ 16A T1
A39 Heat‐Pump Q10 ‐ 40A 30mA F23 ‐ 16A T2 NYY‐J 3x2.5
A40 Air‐handling System Q10 ‐ 40A 30mA F24 ‐ 16A T3 NYY‐J 3x2.5
A41 Valves Q10 ‐ 40A 30mA F25 ‐ 16A L10.1 NYY‐J 3x2.5
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In the grid interconnection box (HAK) following fuses are 

installed:

In the sub-distribution box (UV) following fuses are installed:

Name Task Fuse Company Discription
F50 Main circuit breaker S752DR‐E63 ABB Selective circuit breaker 63A 2P 25kA E‐characteristic
Q50 Main RCD F202AS‐63/0,3 ABB Selective RCD 63A 2P 300mA
F101 Battery circuit breaker S202‐C32 ABB Circuit breaker 32A 2P 6kA C‐characteristic
Q101 Battery RCD F202A‐40/0,1 ABB RCD 40A 2P 100mA
F102 PV circuit breaker S202‐B32 ABB Circuit breaker 32A 2P 6kA B‐characteristic
Q102 PV RCD F202A‐40/0,1 ABB RCD 40A 2P 100mA
F1 House circuit breaker S202‐C32 ABB Circuit breaker 32A 2P  6kA C‐characteristic
Q1 House RCD F202A‐40/0,3 ABB RCD 40A 2P 300mA

Name Task Fuse Company Discription
F2‐F15 Magnetothermic protection S202‐B16 ABB Circuit breaker 16A 2P 6kA B‐characteristic

F16
Magnetothermic protection and 
differential protection DS201A‐B16/0,03 ABB Circuit breaker/RCD 16A 2P 30mA

F17‐19 Magnetothermic protection S202‐B10 ABB Circuit breaker 10A 2P 6kA B‐characteristic
F20‐21 Magnetothermic protection S202‐B16 ABB Circuit breaker 16A 2P 6kA B‐characteristic

F22
Magnetothermic protection and 
differential protection DS201A‐B16/0,03 ABB Circuit breaker/RCD 16A 2P 30mA

F23‐F25 Magnetothermic protection S202‐B16 ABB Circuit breaker 16A 2P 6kA B‐characteristic
Q2‐Q10 Differential protection F202A‐40/0,03 ABB RCD 40A 2P 30mA

Building Automation

The selection of building automation followed the following criteria:

- Security

- Affordable

- Powerful

- Expandable

- Future-proof

- Integration of all components (Lights, blinds, electrical outlets, heat pumps, 

ventilation)

These criteria’s we have applied to the common bus system in the housing. The 

KNX bus still has major weaknesses of our analysis here with the integration of the 

components and the affordability. Therefore, we chose an automation solution on the 

basis of a PLC (programmable logic controller). This offers the advantage of a low 

cost system, which provides a great performance with low power consumption.

It was important to ind no industry solution that can not be implemented in reality. 

So we opted for the system from Loxone It offers solutions for all requirements 

described above and is very economical.
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Main part of the building control is the Miniserver . Here all the information of the 

connected sensors are processed and forwarded to the actuators. The mini server 

itself already has connections for sensors by means of 0 -10V inputs and switch 

inputs and relays in which devices can be connected If these ports are not enough 

extension units can be connected. For our building , we use Relay extensions, 

extensions with digital and analog inputs as well as RS232 , RS485 and Modbus 

Serial port. Thus, we have the possibility to bind all the used parts central to the 

Miniserver and control them.

All blinds and lights will be connected to the actuators. Also selected sockets 

(connected with loor lamps or standby equipment) will be connected to actuators, 

so that the MiniServer can manage these loads.
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5.3.5

PHOTOVOLTAIC SYSTEM DESIGN

Existing building and symbiont in Frankfurt

For the situation in Frankfurt we want to use the roof area from the four symbionts to 

produce electrical energy. The roof area on the head of the building will be used for 

the production of solar thermal energy.

A use of a battery is in the process of planning. With our partner Mainova AG (local 

energy supplier) we analyse the load proi le to i nd the optimum capacity of the 

battery.

Dachaufsicht frankfurt

Grid Connection PV System - Full Feed in
City Frankfurt

Climate Date Frankfurt am Main
PV Generator Output 40,2 kWp

Generator Surface 196m2

Number of PV Modules 120
Number of Inverter 2

The yield

Inverter AC Energy 39.518 kWh
Spec. Annual Yield 983 kWh/kWp
Performance Ratio (PR) 89.10%

Solar Generator
Solar Modules 120xSPR-X21-335-BLK
Manufacturer SunPower

Inclination 8°
Orientation Southeast (155°)

Inverter

Inverter
Manufacturer SMA Solar Technology AG

2x Sunny Tripower 20000TLHE



155Team OnTop

Symbiont prototype, participates on the competition in 
Versailles

The prototype for Versailles has to deal with the rules and special requirements 

of the competition. During the competition we cannot use the whole roof area to 

produce energy because we are allowed to install maximal 5kWp of PV power. So we 

install 15 modules (7 x SPR-E20-327 and 8 x SPR-E20-327-BLK) to have a maximum 

of 4,905kWp. That is why we optimize our building (household equipment, lights,…) 

to deal with this 4,905kWp. With our building automation system we want to manage 

the household equipment and lights to have a maximum own consumption rate. 

The management of the own consumption will not only be made by the building 

automation. We use a hard wired battery with a capacity of 5kWh to have a load 

management and to maximize the own consumption by reducing the network load.

Dachaufsicht Symbiont
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System design

The connection of the 15 modules with 4,905 kWp is made to a SMA 5000TL SunnyBoy. 

This provides two MPP trackers, so we will connect the 7x SPR-E20-327 to one MPP 

and the 8x SPR-E29-327-BLK to the other MPP tracker. With a rated capacity of 4.6 

kW, it is conformably with the Rules and may be operated in competition. The modules 

are connected with Helukabel Solar Flex-X PV1-F to the photovoltaic inverter. This 

offer double insulation and therefore a short-circuit proof up to 200 °. The cross 

section of 4mm2 achieve a relative voltage drop of 0.25%.

Drop in voltage on DC side:

 = 0,25%

I = 5,85 A

L = 15m

K = 43,5 Ohm * mm2/M

A = 4 mm2

U = 400V

Drop in voltage on AC side:

 = 0,13%

I = 22 A

L = 2m

K = 43,5 Ohm * mm2/M

A = 6 mm2

U = 230V

Minimum conductor cross-section:

 = 1,51mm2

I= 22A

L= 5m

K = 43,5 Ohm * mm2/M

Ua = 3%

The connector on the AC side is realized with a NYY-J 6mm2.

Calculation circuit breaker:

Sunny Boy 5000TL:

Max output current: 22A

Maximum fuse protection: 32A

Ampacity NYY-J 6mm2: 35A
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Reduction due to permanent load > 1h = 0.9

Reduction factor when 3 circuit breaker are arranged directly next to each other=0.9

Increase in nominal current as a result of ambient temperature of 50°C in the 

distribution board= 0,88

Ibn= 32A*0,9*0,9*0,88= 22,80A

To protect the photovoltaic system we install on the AC side a circuit breaker (B-32A 

6 kA). In addition, a RCD (40A 100mA type A) is installed. 

On the DC side  a string fuse (32A 1200VDC) is installed. This also serves to separate 

the inverter from the DC side. Thus, a hazard-free working is possible. 

In order to protect the system against over-voltage a surge arrester directly before 

the inverter on AC side is installed. On the DC side, also a surge module is mounted 

directly at the roof entrance. 

The total system is grounded. All modules are connected to the earth bar. In addition, 

the mounting frame of K2 is connected to ground.

Maintance plan

To mount the photovoltaic modules on the roof, we use the SpeedRail system from 

K2. This long guide rails in east-west direction are screwed onto the trapezoidal 

sheet. Per module row, two guide rails are mounted. To these rails the photovoltaic 

modules are mounted using module clips.

After the modules are secured to the roof the cabling begins. All modules will be 

grounded. Here at each module is a grounding hole available. 

The modules are already equipped with MC4 connectors. Therefore, a simple 

combination of the individual modules is possible to a module string. At the solar lex 

cable the corresponding socket is assembled and put together the modules. The two 

strings are already connected to the line protection, making the separation between 

modules and inverter.

The inverter is mounted in parallel in the equipment room. After the inverter is 

properly connected and the two strings are connected to the inverter, the string fuse 

can be switched on and therefore the modules are connected to the inverter.
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Battery

The goal in the design of the photovoltaic system was to achieve maximum self-

consumption rate and thus to keep a negative network load as low as possible. 

Therefore, we decided to use a battery. It is possible to operate a network management 

and to save the produced solar energy and if demand is available give it back to the 

building.

In our symbionts for the competition, we will install a Akasol neeoQuebe with 5.5 

kWh. This battery is connected to a Sunny Island 6.0H.

System design

Calculation circuit breaker AC:

Sunny Island 6.0H:

Max output current: 20A

Maximum fuse protection: 32A

Ampacity NYY-J 6mm2: 35A

Reduction due to permanent load > 1h = 0.9

Reduction factor when 3 circuit breaker are arranged directly next to each other=0.9

Increase in nominal current as a result of ambient temperature of 50°C in the 

distribution board= 0,88

Ibn= 32A*0,9*0,9*0,88= 22,80A

Calculation circuit breaker DC:

Sunny Island 6.0H:

Maximum battery charging current: 110A

Ampacity H07V-K 35mm2: 135A
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Due to this existing values an NH01-125A fuse was selected.

The Sunny Iceland 6.0H is AC side protected by a 32A circuit breaker and a 40A 100mA 

RCD. The Battery Inverter is also grounded. (see EL601) 

On the DC side the SMA Batfuse system with a NH01 - 125A application is installed. 

This allows a separation of the battery from the inverter.

In order to protect the system against over-voltage a surge arrester directly before 

the inverter on AC side is installed.

The connection of the battery to the inverter is carried out with a H07V-K 35mm2 

cable. The design was determined with a continuous power of 5 kW.
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5.3.6 ELECTRICAL ENERGY 

BALANCE SIMULATION 

Ramps, Podium, Access Balcony Versailles

Footings Versailles

5.3.6 Electrical Energy Balance Simulation 

For the simulations we used Microsoft Excel, PV*SOL from Valentin Software and 

IDA ICE from EQUA Solutions AG. The climate data used in the PV*SOL simulation 

was “ParisLe_Bourget_Air_1986_2005.wbv” from Metosyn. In the IDA ICE simulation 

we used an Excel ile named “SDE_Klimadaten_ASHRAE” containing all necessary 

climate information.

Existing building and four symbionts in Frankfurt

We install a large electrical energy source on the roofs of our four symbionts. This 

electric energy should supply the symbionts. The rest of the produced energy should 

be given to the existing building and should supply the heat-pump. In collaboration 

with our local energy supplier the Mainova AG we logged a load curve from the 

existing building during April. With the recorded load curves we calculated the energy 

consumption of the existing building with approximately 75kWh per day during April. 

To create a representative load curve for a whole year, we extrapolated the recorded 

values from April up to a whole year. This was done with the following percental 

energy consumption characteristic of an apartment building:

Jan         Feb         Mar         Apr         May         Jun         Jul         Aug         Sep         Oct        Nov       Dec

9,3%     8,5%      8,8%       7,9%       7,7%       7,4%      7,8%    7,4%      7,9%       8,7%    9,1%    9,5%

The percental values are the ratio from the annual energy consumption.

The symbionts annual energy consumption was extrapolated from the contest week 

loads without the weather depending loads (heat-pump, ventilation, …) and added 

the annual simulation results for the weather depending loads. 

The following PV-production simulations for Frankfurt are calculated with 120 x SPR-

X21-335-BLK modules from SunPower. 

PV-Generator characteristics:

Solar modules  120 x SPR-X21-335-BLK

Manufacturer  SunPower

Inclination   8°

Orientation   158° South

Generator surface  196m²

PV generator output 40,2 kWp

Speciic annual yield 974 kWh/kWp

Performance Ratio  88,0%

Annual yield   39.172 kWh/year

Annual Own Use  9.133 kWh/year

Annual Grid Feed-in 30.039 kWh/year

Own Power consumption 23,3%
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Figure: Production Forecast with consumption (Frankfurt)

The own use can be increased by teaching the existing buildings residents a better 

user behavior. So that activities like washing clothes or dishwashing will be shifted 

to the midday, when there is a high PV yield. 

Existing building and four symbionts energy balance

        annual   monthly

4 symbionts PV-production     40.086 kWh  3.341 kWh

4 symbionts energy consumption      14.326 kWh  1.193 kWh

4 symbionts energy balance      + 25.760 kWh  + 2.146 kWh

existing building energy consumption    36.008 kWh  3.000 kWh

total energy balance      - 10.248 kWh  - 854 kWh

Symbiont prototype, participates

in the competition in Versailles

The prototype for Versailles has to deal with the rules and special requirements 

of the competition. During the competition we cannot use the whole roof area to 

produce energy because we are allowed to install maximal 5 kWp of PV power. So we 

install 15 modules (7 x SPR-E20-327 and 8 x SPR-X21-334-BLK) to have a maximum 

of 4,969 kWp. That is why we optimize our building (household equipment, lights,…) 

to deal with this 4,969 kWp. With our building automation system we want to manage 

the household equipment and lights to have a maximum own consumption rate. 

The management of the own consumption will not only be made by the building 

automation. We use a hard wired battery with a capacity of 5 kWh to have a load 

management and to maximize the own consumption by reducing the network load.

The following PV-production simulations for Versailles are calculated with 15 x 

SPR-E20-327 modules from SunPower because with our simulation Program PV*SOL 

it is not possible to calculate with two different module types. So we took 15 x 

SPR-E20-327 modules with a total of 4,905 kWp to get as near as possible to our 

4,969 kWp.
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Figure: Production Forecast (Versailles)

PV-Generator characteristics:

Solar modules  15 x SPR-E20-327

Manufacturer  SunPower

Inclination  8°

Orientation  158° South

Generator surface 24m²

PV generator output 4,9kWp

Speciic annual yield 929kWh/kWp

Performance Ratio 86,4%

Annual yield  4555kWh/year

To draw up the electrical energy balance simulation for the contest week, we decided 

not to use the PV-production simulation data directly from PV*SOL. But we created 

three PV-production/insolation scenarios (low insolation: 2,3 kWh/day; medium 

insolation: 15,9 kWh/day; high insolation: 30,8 kWh/day) from the simulation data. 

Therefore we have an electrical energy balance simulation for nearly every possible 

eventuality. Studying the event calendar we noticed that some days appear a bunch 

of times. So we deined six different day types with the three insolation scenarios in 

each case as you can see in the igure “procedural method of the electrical energy 

balance simulation”.

The time when the equipment operates was arranged in dependency from the PV-

production results and the default time frames given in the event calendar. The 

consumption speciications of the equipment was taken out from the manufacturers 

datasheets and we converted them (if necessary) for the electrical energy balance 

simulation. These consumption speciications will be veriied during the sample 

setup in Schlüchtern.
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The battery gets fully loaded till 11 or 14 o’clock when the insolation is high respectively 

medium. At low insolation days the battery does not get charged because the little 

energy that is produced becomes spent directly.  For the simulation we began every 

day with an empty battery. During the contest week when the battery is loaded we 

will discharge the battery in the evening hours to compensate the consumption from 

the home electronics task and the lightning so that we do not load the grid. This will 

be very important on the day types two and three when we will arrange our dinner 

parties. During one dinner party we will consume 2,616 kWh of electrical energy. So 

there we will have huge power peaks in the evening hours as you can see on the 

simulations for the day types 2, 3 and the Contest Week Electrical Energy Balance 

Simulation results. The battery discharge management will be dependent upon the 

next day’s weather forecast. For example the battery will be extra discharged in the 

evening for the “House adjustment to network load state” contest when the next day’s 

weather will be sunny (= medium or high insolation) or when the next day’s weather 

will be cloudy (= low insolation) we will use the residual charge of the battery to 

buffer or even lessen power peaks during the next day. 

In the list of electrical loads you see the electrical loads that will be installed in the 

symbiont. The list includes some information about the appliances and shows the 

estimated energy consumption during the contest week.

In the electrical energy balance simulation charts and diagrams you see the simulation 

for each day type with the three insolation scenarios and the corresponding diagrams. 

At the contest week simulation we made a diagram with the real results from the 

simulation programs.

Considering the installed PV system on our symbionts roof from the environmental 

aspect, our PV modules emit 3,99t of CO² during their production process. Located in 

Versailles our PV system needs 1,5 12,5 years to save these CO² emissions (calculated 

with 70g of CO² per kWh for the electrical energy mix in France). Regarded from the 

energy aspect the production of our PV modules needs 17.303kWh. So for Versailles 

the system has an energy payback time of 3,8years. If the PV system operates 25 

years as the warranty says, our PV systems will produce 96.572kWh and avoids the 

emission of 6,76t of CO².
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Figure: procedural method of the electrical energy balance simulation
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5.3.7 SOLAR THERMAL DESIGN

5.3.7.1 EXISTING BUILDING AND SYMBIONT 

The solar thermal plant for the existing Building ,,Mousonstrasse 35” In Frankfurt 

will be placed on the roof  of the Head-Construction (the western side of the existing 

building presents some differences in comparison to the rest of it and it will be 

named Head-Construction)

The Solar Thermal System of Paradigma

Our solar thermal system consists in twelve solar-collectors provided by Paradigma Solar 

GmbH for a total of 60 m2, it has been designed to entirely cover the energy consumption 

during summer periods: 100 % of the hot water demand in June, July and august.  The 

technology works with 21 vacuum tubes. Our solar collectors CPC Star Azzurro AQUA 

PLASMA offer the innovative CPC technology. Highest yields , even with little sun.

          1. Modul            2. System Operation              3. Daily Gain

    

 

Each collector module is equipped with a number of vacuum tubes which are converting 

sunlight into heat by means of an absorbing layer. That allows the function of the CPC 

mirror. This one is rel ecting the sunlight and will make low sunlight and diffuse irradiation 

more efi ciently into heat. Also because of the shape of the CPC mirror they draw every ray 

of sunshine in optimum angle to the tubes. 

Thanks a vacuum between the inner and outer tube the heat is stored for a longer time in 

the tube and not abgeg outward When the solar thermal plant reaches a sufi ciently high 

temperature, the energy is directed to the hot-water tank storage. On the other hand, in 

case the temperature does not reach the limit of 50 °C, the l ux is channeled to a low-

temperature storage.

Our Solar heating System works with high or low sun. One Point is the System of Paradigma, 

which gets high yields even with little sun. The other point is our Pipe and technical system. 

When the temperature of the water is more than 55°C the heaten water get into the high 

temperature storage tank. An then the heat will be used for the domestic hot water station 

for the washing machine at the technical area and for the domestic hot water station at the 

living spaces. (for the exact plumbing system take a look at the plumbing system design).

When the temperature is lower than 55°C the heaten water gets into the low temperature 

storage tank. From this tank the heat gets into the heat exchanger, which will heaten up 

the ambient air for the air-to-water heat pump.

In this way the often lost energy of a Solar Panel won’t get loose. It will be fabricated trough 

the low temperature storage tank , the heat exchanger and the air-to-water heat pump.
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At the existing Building 

The energy of this low-temperature reservoir represents the main heat source for 

the brine-to-water heat pump which provides the necessary hot water for the hight 

temperature storage. In times of less solar radiation the hot water supply for the 

dwellings is therefore covered by this tank.

5.3.7.2 

SYMBIONT PROTOTYPE
The technical concept that stands at the base of the OnTop innovation gathers together 

the OnTop Symbiont and the existing building in Mousonstr. Frankfurt .

 Due to obvious physical reasons the prototype in Versailles will focus on the Symbiont. 

The main concept will still be presented through some adjustments:

A Mock-up in Versailles will stand for the solar thermal plant designed on “Kopfbau” in 

Frankfur , what at the competition not Exist.

A mechanical and heating room located on the east side of the Symbiont will stand for 

the technical room that in Frankfurt is located in the basement of the existing building. 

Externally this room will stand as a mock-up for the “neighbor symbiont” showing the 

outcome of the repetition of these modular houses.

For the SD2014, the installed solar-

thermal-collectors will cover only the 

surface of 3 m² and will be placed next 

to the technical room as it can be seen in 

the following drawing. The 10 °C slope of 

the vacuum tube-collectors reproduces 

the roof slope of the “Kopfbau” in 

Frankfurt.
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5.3.8 

BUILDING INTEGRATED

 SOLAR ACTIVE SYSTEMS

The outline for the roof of the 

symbiont was created by adapting 

the outline shape of the neighboring 

building with a mansard roof type and 

transforming it, with the motivation 

to create the most possible solar 

active area, as well as to avoid 

overheating. Moreover the roof of the 

symbiont acts as a multifunctional 

ribbon, which includes all building 

services parts as well as the function 

to collect solar energy. 

Since the new built roof will be 

placed according to the best energy 

efi ciency, a big south area has been 

provided to allow the complete supply 

of energy in the house. This south 

area has been designed to match the 

façade of the new symbionts, which 

appears trough the integration into a 

slate roof landscape, as a dark, grey 

roofskin, created by a cement board 

covering. To match this appearance  

also the topping next to the pv, 

consists out of a metal standing seam roof, colored in a dark grey. This results in a 

l uent l ow, especially in the edge regions between the façade and the roof.

Usually a building integrated active Systems means that materials, such as the 

photovoltaic is used to replace conventional building materials in parts of the 

building envelope. Because of the german state law, it was not possible for the Team 

OnTop to integrate the photovoltaic panels as a conventional building material, due 

to the fact that the manufacturers of photovoltaic have no license certii cate for i re 

protection. In this case the german state law asks for a ‚hart roof covering’.

As a consequence the Team OnTop uses the term building-applied photovoltaics 

(BAPV) which is used to refer to photovoltaics that are a retroi t - integrated into the 

building after construction is complete. In addition the use of a simple and marketable 

/ low substructure leads to the benei ts of lower costs than in-roof systems and the 

l exibility to choose systems of different manufacturers.

By adapting the upper edge of the PV and 

the metal roof an integrated appearance 

is provided as with an (expensive) in-

roof system. (please refer to construction 

drawings below). Therefore a clear 

seperation of the trades is possible, which 

enables different operating models for the 

PV system. For example the roof is made 

available to an investor who can built and 

operate the PV system. On the other side 

an in-roof system, in which a part of the 

function of the roof is provided by the PV 

Roof elevation including PV 
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modules (for example, the water-bearing layer)  is dificult , since the boundaries of 

ownership and responsibility for maintenance and repair are very hard to seperate. 

As a consequence the Team OnTop found the best possible solution for combining 

architectural design and eficency by using a BAPV system.
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5.4.  ENERGY EFFICIENCY DESIGN 

  NARRATIVE

5.4.0  REMINDER

5.4.1  TECHNICAL PROJECT SUMMARY

5.4.2  COMPREHENSIVE ENERGY ANALYSIS AND 

  DISCUSSION REPORT
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5.4.0

REMINDER / 

EXECUTIVE SUMMARY

Ontop is not a product, but a concept. A concept that contributes to a symbiotic 

solution for some of he mayor challenges that the German and most of the other 

Western European societies are facing today:

1. Demographic Change

The overall population is decreasing and ageing while the population in economically 

and socially attractive cities is increasing. People are moving from the rural areas to 

the urban agglomerations, where they can i nd job, cultural and social offers more 

easily. For the last two reasons, cities are also getting more and more attractive for the 

increasing share of elderly people. All this poses a high settlement and adjustment 

pressure on the attractive cities. New living space has to be created and the existing 

buildings and infrastructure has to be adapted to the needs of an ageing society.

2. Energy Transition (“Energiewende”)

To narrow down the impact of climate change and to abandon the dependency on 

fossil fuels, the energy demand has to be minimized and the remaining demand 

has to be covered by renewable energy sources. To minimize energy demand in the 

building sector, it is not merely enough to build new plusenergy houses, but rather 

necessary to refurbish the existing building stock. Furthermore it is necessary to 

produce renewable energy where it is consumed, i.e. in urban agglomerations and 

cities.
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The OnTop Concept

The further development and adaption of cities are playing a leading role in i nding 

solutinos for the mayor challenges named above. But while developing these 

solutions we have to keep one thing in mind: a city is not only made of buildings 

and infrastructure, but it is also made of the people who live there. A solution 

that neglects the local resident's needs, e.g. by initiating gentrii cation, is not a 

sustainable solution. Concept Ontop offers a symbiotic solution that makes use of 

the economic power which is contained in settlement pressure, in order to update 

existing buildings and infrastructure in the cities for an ageing but fossil-fuel-free 

society, without compromising the local residents’ future. 

Existing Building

Symbiont

New technology

Facade
refurbishment

1

The OnTop Concept is designed to match a large 
number  of existing buildings, especially those 
beeing built in the 1950s and 60s. This approach 
is a reaction to actual buildings energetic 
inefi ciency and the settlement pressure.

2

The Symbiont is set on ontop of the existing 
buling, the facade is beeing refurbished and new 
technologies are installed to generate an overall 
energy surplus.
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3

The concept's major qualites are 

emphasized by the Symbiogenesis: the 

existing building and the Symbiont merge. 

So one component can't exist without 

another. 

The concept 

shows its effects 

in i ve steps:

Symbiont

New living space is created by adding adaptable 

living units on top of an existing building, the so called 

symbionts. The roof of the symbionts is used to 

produce a surplus of solar energy. It can vary in size 

and shape to i t to multiple buildings.

Symbiogenesis

Because of the settlement pressure the symbionts 

can be let or sold with proi t. This proi t used 

to refurbish the existing building, reducing its 

energy demand and increasing its usability 

and intrinsic value, i.e. by adding an elevator or 

common area. Furthermore the energy supply of 

symbionts and existing building merges, using the 

existing building’s equipment and retroi tting new 

equipment in order to use as much local renewable 

energy as possible.

Symbiosociety

SYMBIOSOCIETY describes the concept's relevance 

for society: Since the concept opens up new 

i nancial resources, a profound refurbishment of 

the existing building can be i nanced wihtout raising 

the rent excessively, thus avoiding gentrii cation. 

The new residents of the symbionts enjoy living 

in a sound and grown urban neighborhood, while 

the local residents enjoy the amenities of the 

refurbished existing building.

Symbiocity

In a symbiogenesis with the symbionts the existing 

building is no longer only an energy consumer, but 

also energy producer and storage, thus becoming 

an intelligent node in the energy infrastructure of 

the city. Shared facilities for mobility and social 

activities in the building also contribute to the 

mobility and social network of the city.

Symbio-life cycle

According to the demographic change, the OnTop 

concept offers various types of Symbionts with 

multiple groundl oor scenarios, covering multiple 

situations in a life cycle. Our concept respects 

the different demands of young couples,  small 

families, l at-sharing-communities or pensioners.
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The ontop Concept

As a concept, OnTop can be and has to be adapted to every specii c building project. 

The economical, technical and social characteristics of the city, the neighborhood, 

the site, the existing building, the owner and the residents have to be taken into 

account. Concept Ontop can provide the leading principles that have to be followed 

in the course of a profound planning process, in order to get the most out of it in every 

specii c building project.

This is an innovative and intelligent node which blends in with the energy, mobility 

and social networks of the city.

To prove that our concept Ontop can be realized with existing technologies and under 

existing economic, legal and social conditions, we and our partners decided to realize 

it on a specii c and real building: Mousonstrasse 35 in Frankfurt am Main. We think 

global, act local and are symbionizing now!
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5.4.1

TECHNICAL PROJECT SUMMARY

Technical project summary table

1. Project dimensions Data Location of 
detailed informa-
tion in PM/PD

Gross area (m²) 100

Net loor area(m²) 110

Conditioned volume (m³) 275

2. House envelope

Insulation types and thickness (m)

Walls area (m²) and thermal transmittance (W/m²K) 180,78 - 0,11

Floor area (m²) and thermal transmittance (w/m²K) 73,11 - 0,15

Roof area (m²) and thermal transmittance (W/m²K) 92,51 - 0,14

Glazing area (m²) and thermal transmittance (W/m²K) 37,51 - 0,69

Glazing solar gain (SHGC) 2.900 kWh/a

3. HVAC Systems

Heating system heat pump

Energy production equipment air to water

Type Nilan

Model VGU 250

Heating capacity 1050 W

Heating eficiency COP 20/50 = 3,1

Coolin capacity ./.

Colling eficiency ./.

Terminal unit integrated

Type ./.

Model ./.

Refrigerant (Type) ./.

Heat recovery ventilation or energy recovery 
ventilation

heat recovery

Type Kampmann

Model Klimanaut 400

Eficiency 0,75

4. Domestic Hot Water

System (Type, capacity) heat exchanger, 
Kamo

Solar thermal collectors vacuum tube

Type Paradigma CPC 21

Area (m²) 3,9 
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5. Electrical energy production

PV mwodules (Type) SunPower X20-327-BLK

PV panels area (m²) 23m²

Installed PV power (kWp) 4,905

Estimated energy production (kWh/year) 4.555

(Include the information of all PV types)

6. Energy consumption

Estimated energy consumption (kWh/year) 2.500 kWh/a

Estimated electrical consumption per 
wconditioned (kWh/year per m²)

22,7

Energy use characterization (% of total ener-
gy consumption)

not calculated

Heating (%) 60

Cooling (%) 12 (process air)

Ventilation (%) 13

Domestic hot water (%) in heating

Lighting (%) 15

Appliances and devices (%) in lighting

7. Energy balance

Estimated energy balance (kWh/year) 1.700 inal energy
4.400 primary energy

Estimated CO2 emissions (Tn/year) 1.074

Project manual and indicate ist location 
here)

8. List of singular and innocative materials 
and systems
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5.4.2

COMPREHENSIVE ANALYSIS AND 

DISCUSSION REPORT

Section I – Inluence of the analysis on house design and 

competition strategy

1. Introduction

a) Energy analysis objectives and methodology

For a better understanding of the objectives and the methodology of our energy 

eficiency analysis, we want to focus on the therefore relevant aspects 

- Energy turnaround 

- Building restoration 

- Growing population density 

- Demographic change

Furthermore we want to point out, how our concept OnTop contributes to a symbiotic 

solution for these mayor challenges. Since the concept does not concentrate on a 

single housing unit, this is necessary to understand the broader approach. 

IPCC

To make scientiically based information on climate change available for policy-

makers, the United Nations Environment Programm (UNEP) and the World 

Meteorological Organization (WMO) established in 1988 the Intergovernmental Panel 

on Climate Change, also called the IPCC. As a scientiic panel the IPCC assesses the 

latest results of climate research and the impact of climate change, options on to its 

mitigation and adaptation strategies. The focus of the work of the IPCC, are the IPCC 

Assessment Reports.

In 1990, the IPCC stated in his First Assessment Report) that the Earth is warming up 

, as quickly as in the past 10.000 years  A consequence of the report was the adoption 

of the United Nations Framework Convention on Climate Change  (UNFCCC) in Rio de 

Janeiro in 1992.

In 1995 the second IPCC report appeared, which is the basis for the Kyoto Protocol, 

the commitment from the industrialized countries to reduce their emissions. The 

- initially controversial - key sentence of the report: "Several indications suggest 

that there is a discernible human inluence on climate."The third report of the 

Intergovernmental Panel on Climate Change afirmed in 2001 that the changes in 

the climate will continue. The average temperatures and sea levels will rise. There is 

strong evidence that the human being is responsible. The fourth research report was 

published in 2007 and was divided into four parts. The basic premise of the research 

was in all parts the same: man intensiies the greenhouse effect, heats the planet 

with unpredictable consequences and has to be counteracted. The conclusion, the 

researchers presented on the 20th of November to the public, was: "Global warming 

is unequivocal".

Recently, the IPCC has published the third part of the UN climate report. This part of 

the ifth IPCC assessment report was presented and approved in April 2014 in Berlin. 

The report points to economic, technological and policy measures to mitigate climate 

change. 
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Also in reference to the World Climate Report, the Federal Republic of Germany 

signed in September 2010 the “energy concept 2050” and thus conirmed the energy 

turnaround. The power supply will be completely transformed - for the beneit of 

all. The goal is to become one of the most environmentally friendly and most energy 

eficient economies - with competitive energy prices and a high level of prosperity. 

Brief overview of the “Energiekonzept 2050” 

By the year 2020, the goal is, to reduce emissions of greenhouse gases by 40 and by 

2050 at least 80 percent (compared to 1990).

The development of renewable energy sources, as an alternative to fossil fuel and 

nuclear power needs to be fostered. The share of energy production from solar 

radiation, wind and other renewable energies needs to be expanded to 40/45 % by 

the year 2025 and to 55/60 % by the year 2035. Even today, the renewable energies 

are the number 2 in the power mix, with about 23%. 

A power supply, which is based on renewable energy sources, presents challenges. 

Renewable energy also means that more storage is needed. This is because solar, 

wind and other renewable energies, produce the energy more volatile than large 

fossil power plants. So energy must be stored during peak times. Additionally there 

must be lexible power plants that can be ramped up quickly, whenever the energy 

demand can not be provided by renewables. In order to make renewable energy 

affordable and to optimize the use of storage and networks, the technology itself has 

to be developed.

Energy research is therefore a funding priority of the federal government. It is equally 

important to conserve more energy, in particular for the heating of buildings and for 

mobility. 

Summary of main objectives from the Federal Government:

- Expansion of renewable energy 

- Building the energy network infrastructure 

- Develop energy storage technologies

- Phase out of nuclear power 

- Increase energy conservation and eficiency 

- Electric cars

Approach of the Team OnTop

For the Energy Eficiency Design Narrative, OnTop wants to igure out the main 

topics, which have the greatest impact on energy consumption, and the resulting 

CO2 emissions, on side of the building and to offer an approach to reduce them. The 

topics 

- Building restoration 

- Increase energy conservation and eficiency

- Expansion of renewable energy 

- Decentralized production

- Energy management 

- Balancing demand and production

were especially pointed out for energy eficiency. Our activities directly derive from 

these main ields.
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Analysis objectives 

and 

adaptation on “Energiekonzept 2050”

Building restoration - 

Increase energy conservation and eficiency

The building sector accounts for around 40% of the German inal energy consumption 

and about one third of CO2 emissions. At the same time the potential energy and 

CO2 savings are tremendous. Three-quarter of the existing building stock was build 

before the irst Thermal Insulation Ordinance in 1979. These buildings are often not 

energetically renovated or need to undergo further renovations. The overwhelming 

majority of heating systems are outdated and ineficient. The studies show, that the 

energy eficiency of existing buildings are the central key to modernizing the power 

supply and to meet climate protection goals. 

In the building sector the main aim is therefore to reduce the heating and cooling 

demand of the building stock in the long term. By the year 2020, a reduction of the 

heating energy demand by 20% is to be achieved. In addition, by 2050, a reduction of 

primary energy demand in the order of 80% needs to be sought, with the aim, to have 

carbon-neutral existing buildings almost by the year 2050. 

Carbon-neutral means that the buildings only have very low energy consumption 

and the remaining energy demand is mostly covered by renewable energies. Thus 

a minimum retroitting rate of 2% of the building stock per year is required. Since 

there is only 1% reached so far,  a renovation backlog is already recorded. The Federal 

Republic provides already many investment subsidies. The majority of building 

owners and housing associations still hesitate to invest in energy upgrades. The 

energy-eficient renovation of existing buildings is the most important measure to 

reduce the consumption to a sustainable level. 

At the same time the population in Germany is shrinking. From 83 million people to 79 

million until 2030. But 74,1 % of the Germans will live in metropolitan agglomerations. 

In contrast to the shrinking population the metropolitan agglomerations are growing 

and expanding. Actually 693 436 people are living in Frankfurt and several future 

studies prognose 725000 people until 2030. Project OnTop wants to develop and 

strengthen densiication in the city. New living space needs to be created at a very 

high energetic level, also in already built up areas. 

Analysis objective 

OnTop wants to contribute to retroitting buildings in an economical way to reduce 

energy consumption, so that the resident structure can be preserved. At the same 

time, new housing should be created, which produce more energy than they consume. 

The OnTop approach does not only add a plus-energy-unit on a rooftop disregarding 

the existing building, in contrary it creates a concept for the whole extended building. 

The aim is to make more housing available while reducing overall consumption. We 

are interested in the question how far we can reduce energy consumption and how 

much we can cover with renewables by providing more living space at the same time.



207Team OnTop

Expansion of renewable energy – 

decentralized production

Worldwide the Germans are famous for the energy turnaround, so that the German 

word „Energiewende“ is already used as a global vocabulary for the change 

from nuclear and co2 -wasting energy production to the energy production from 

renewable energies like solar and wind power. The “Energiekonzept 2050” and 

federal government further concentrate on the construction of large PV- and wind 

farms and their network connections. This requires the so-called network expansion 

“Netzausbau”, because not even the German power grid is prepared for the transport 

of renewable energy.

Analysis objective 

OnTop wants to give solutions to produce renewable energy decentralized. Not only 

electricity production by photovoltaic panels, needs to be taken into consideration, 

but also solar thermal systems. The objective of Team OnTop is to ind out how we can 

can make maximum use of renewable energy for the local situation.

Energy management - 

balancing demand and production

The Renewable Energy Sources Act (EEG) remains the main instrument for the 

expansion of renewable energies. It regulates the preferred supply of electricity from 

renewable sources into the grid and guarantees its producers ixed feed-in tariffs. 

Analysis objectives

Looking at the achievment of grid parity and the reduction of EEG subsidies, it 

was quite clear to us what we needed to aim for. The intelligent way to support 

decentralized power generation is by load management (load shifting, storage), so 

that the temporal disbalance between renewable energy production and energy 

demand is dealt with best. A successful implementation of this target is a high self-

consumption rate. We have set ourselves the goal to achieve the highest possible 

value considering the existing building and the new residential units. 

Methodology

It was quite obvious soon, that this analysis could not be done without a real example. 

Knowing that it is a limitation to go with one speciic project, we had to make sure 

to show the performance of the concept as realistic as possible. The aim is to apply 

the OnTop-Strategy to our demonstration project Mousonstreet 35 in Frankfurt, 

inding the best solution for this speciic kind of building. Setting out with the target 

to minimize energy consumption and to maximize on-site renewable energy, we 

introduce a new energy concept for the building. 

Simulation of the energy performance is the foundation of the decisions by which we 

optimize the system. Based on the strategy, the decisions may not always be made 

in favour of energy-related issues because of the complexity of the matter. Other 

aspects such as urban planning, special qualities of the current state of the building 

and the economic situation need to be considered as well.
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b) Climate data and weather analysis

Frankfurt, along with the majority of Europe lies within the “Mittelbreiten” climate 

zone, which has a temperate climate and four seasons. Frankfurt is located in a 

particularly mild region of Germany, known as the “Oberrheinische Tiefebene”, which 

is one of the warmest  in Germany.  Frankfurt’s average yearly temperature of 10°C is 

up to 2 degrees higher than in other German cities. 

Temperature: The average peak daytime temperature in winter is about 4°C, 

with a lowest mean nighttime temperature of -1°C. In summer the daytime peak 

temperatures average 25°C, with over 30°C being reached on an average of ten days 

per year. The warmest months are June through August with average temperatures 

of 17-19°C, with the coldest months December to February averaging 1.6-2.7°C. An 

extreme value lies at -21.6°C. 

Illumination and radiation: Between November and January there is an average of 

two hours sunshine per day. In the summer months the city enjoys seven to eight 

hours of sunshine per day.

Sky cover: The yearly sky cover average is 65% 

Ground temperature: The ground temperature averages around 10°C at a depth of 

0.5m to 4m. 

Precipitation and humidity: Average humidity is 76.6%, with rainfall on an average of 

108.9 days a year. Total precipitation volume lies at around 620 Liters per year. 
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c) Team energy strategy

Act global - think local – symbionice now

We taped a new funding source to redevelop building stock and to counteract the 

settlement pressure. Our strategy is a tool to reduce the remediation barriers. To 

achieve this our ield of action as follows: 

- Minimize the energy needs of existing buildings 

- Further extend decentralized, renewable energies 

- Energy management towards a high usage in the building itself 

We think concept OnTop can be implemented with already existing approaches. In 

order to meet the set goal of the energy transition and to contribute in an exemplary 

way to protect the global climate we must act now.  We can realize OnTop today with 

the existing technologies and under existing economic, legal and social conditions.

Potential use of existing buildings –

 Minimization of energy consumption  

Exploiting existing urban infrastructure in the city 

 

Refurbishing existing buildings and building a new living unit on top is sustainable. 

With the basic idea of inner-city densiication a better use of already existing urban 

infrastructure can be achieved. In this way ressources and costs can be saved and 

the environment protected. Transport and a social infrastructure are already in place 

which are necessary for the functioning and development of an economy.

Urban densiication
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A study by the University of Applied Sciences Frankfurt has shown that it is possible 

to apply the OnTop concept to another 13,012 buildings in Frankfurt in addition to 

Mousonstreet 35. It would create an estimated new living space of 1,139,150 m². 

Especially the existing roof structures have been analyzed for the feasibility study. 

In particular low-rise buildings or buildings with  a pitched roof below 20 ° lend 

themselves for this purpose. The orientation of the building, which is crucial for the 

production of renewable energy, was not examined here. 

Although PV systems with south orientations allow better energy yields but can 

also be achieved with substantial proceeds east / west-oriented PV modules. Due 

to the rapidly falling module prices, a signiicant increase in demand for east / west 

systems in the future is to be expected.

Minimization of energy consumption - 

Retroitting the building stock

Many existing buildings are energetically not yet up to date and therefore offer a way 

to increase energy eficiency. This would contribution to a high degree towards the 

energy turnaround. Especially through the improvement of the building envelope a 

high potential in energy saving is possible. 

Here, above all, particular attention needs to be given to an airtight envelope. This 

can be achieved through speciic rehabilitation measures. Different challanges need 

to be met concerning the urban context, construction period and building typology. 

The range goes from neglected post-war buildings to row houses.  With the concept 

OnTop we also want to show a way, how to make energy-eficiency improvements, 

without disturbing the existing inhabitant structure and their living situation. This 

means that an intervention inside the existing building only happens when it is really 

necessary. 

In Germany a lot of buildings are already partly refurbished. In this case, high 

investment costs are involved to do further renovations to achieve a very good  

technical standard. For housing associations this often does not represent an 

incentive to invest in existing buildings. 

Figure shows a detailed view of suitable buildings. The different classes can be nicely seen. The green polygons symbolize buildings 

from the irst class which is the most suitable one. The orange and red polygons symbolize classes four and ive. Category I - III is 

counted.

 Category I 

Category II 

Category III 

Category IV 

Category V 
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We want to show, how existing buildings can be upgraded with the creation of new 

housing providing inancial gain though without excessive rent increases to avoid 

gentriication. 

Carrier for the Symbiont(s)

 

By putting a new residential unit 

ontop of an existing building, the 

unit is lifted up to an elevated 

and unshaded position. The 

existing building carries the 

new living space and allows it to 

harvest solar energy on its roof. 

Furthermore provides the new 

unit an energy surplus to cover 

part of the energy demand of the 

existing building. 

Create new living space 

– New Symbiont(s)  

Urban situation, 

before purely energetic aspects 

 

The idea of densiication in the city requires to deal with the surrounding urban space. 

A new residential unit that is built ontop of an existing building directly engages with 

the existing urban structure. In addition to urban design considerations, principles 

of energy-eficient constructions are prevailing while designing the Symbiont. It is 

planned to the latest state of the art, based on the standards of Passive House and 

energy-plus houses. Generally energy generating surfaces are best aligned to the 

south,  but doing so they would dominate the facade of the building. In this respect 

the outer appearance of the Symbionts in the city is primarily the choice from an 

architectural point of view. This does not mean that we want to neglect energetic 

aspects. We rather ind a way to combine both.

A Symbiont is adapted to its location to a very high degree. In the irst instance this 

refers to the urban context and the appearance and construction of the existing 

building on which the Symbiont is built on. 

 From the existing building to the OnTop building

Existing Building

Symbiont

Facade
refurbishment
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Harvesting of renewable energies

 

Considering the esthetic criteria, the 

Symbiont has an electricity and heat 

generating building envelope. The roof 

offers maximum solar active area in order 

to ensure a very high solar yield. In addition, 

the elevated and unshaded position of the 

Symbionts, namely on top of the existing 

building, stands for great eficiency in energy 

generation. This allows harvesting a surplus 

of solar energy, using building integrated 

active solar systems. This led, in the context 

of the city, to a decentralized energy supply. 

The energy surplus will be preferentially used 

to supply the existing building on which the 

new unit sits on. The result of this mutual 

give and take is a symbiosis.

Growing together of the systems 

– Symbiogenesis 

Connection of already existing and new technology  

- becoming one system

 
To produce the amount of energy required for the heating and hot water demand, still 

eficient legacy systems are continued to be used (gas boiler for peak loads; maintain 

old radiators and heating lines). It will require  special attention to combine new 

highly eficient technology with the existing technology.  Old and new grow together 

into one system and should no longer be considered separately from each other.

Using system losses 

as sources of heat

 
With OnTop we want to demonstrate an alternative 

to total rehabilitation with a meaningful use of the 

already existing systems. Due to the existing building, 

the old system and the interaction with new technology, 

high system losses can occur. Here we propose a new 

approach. First and foremost the system losses must 

be located. In the second step the losses can be used 

as heat sources for the new plant technology and 

generate power for the entire building (the waste heat 

from the existing building as heating energy).

Symbiont harvesting renewalable energy. The surplus will be used 

to supply the whole building

Symbiogenesis
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Amount of self-produced renewable energy 

for the whole building

 
The primary goal of our concept Ontop is the self-consumption of renewable energy 

from the Symbionts. The energy yield from the PV- and solarthermal modules is 

delivered to the whole building. Energy produced will be directly used to a high 

proportion. Saving the excess energy in temporary batteries basically moves the 

production peaks in times of peak loads. The residents do not have to use the elctricity 

directly in times of high solar radiation instead they beneit from the favourable 

position that they can use it during the hours of darkness.

Power Nodes – more decentralized 

renewable energy locally available

The energy management from concept OnTop provides the highest possible self-

consumption rate. If electrical energy is still available, after direct consumption 

and loading the battery, it will be fed into the public grid. This renewable energy can 

be used in the district network. The aim is, that this renewable energy is consumed 

directly from adjacent buildings. In a mixed used area (residential buildings, schools, 

ofice buildings) there is a balanced demand for electrical energy, so the injected 

power can be consumed directly in the neighborhood. The more symbionts occur in 

a neighborhood, the more decentralized energy suppliers exist. All togethere they 

supply the local grid with renewable energy.

Renewable energy locally available
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Summary

More housing, while reducing overall consumption

In the overall analysis of the energy consumption and the classiication of the  

building, we did not see the necessarity to make the extra effort to reach an energy-

plus-standard. We think it is rather the enourmous potential that lies in increasing 

the eficiency of existing buildings that needs to be looked at. Considering that 70% 

of all buildings have not yet been retroitted in Germany, and each year only 2% of 

new buildings are build, the possibilities of energy savings in the building-stock-

sector are enormous. We see this as a very important contribution to reduce the 

energy demand of households and therefore help the “Energiewende” to succeed.

 

New eficient building (Symbionts) on a greenield site   vs. 

refurbishment of existing buildings with OnTop

Plus-energy building

A1) The eficient-hous ,“Efizienhaus”, is classiied by a very low energy consumption. 

A2) The building creates in addition renewable energy and consumes part of it, the 

total energy consumption is reducing thereby. 

A3) If more energy is produced than consumed, the excess is charged to the grid. 

The difference between the energy supply and energy demand is the plus-energy 

that leads the zero-energy limit exceeding. The building is thus classiied as energy-

plus building.

Comparison of energy consumption
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Plus-energy building vs. OnTop building

OnTop building

In comparison, the concept OnTop realized on an existing building. 

B0) Due to the already existing residential units, the energy consumption is particular 

high. 

B1) This at irst increases with the new, additional Symbionts. 

B2) The revenue from renting or selling the Symbionts can be invested in improving 

the energy eficiency of the existing building. Due to the increased eficiency, the 

energy demand of the whole building is reduced. 

B3) In addition the Symbionts produce renewable energy. With the self-consumption, 

which is higher, due to the many housing units (existing and Symbionts), the income 

from renewable energy can be used better here. The energy is consumed where it is 

generated.

B4) The supply and the network load are reduced. Thus, the zero-energy limit is not 

exceeded. In contrast to plus-energy-buildings the net relief is much higher here.
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2. Inluence of the energy analysis in the project design

Since OnTop is a concept for existing buildings we irst analyze the condition of the 

building wechose as an example for our approach. Second we show how the symbiosis 

works in energyterms for the extension in Frankfurt and last we explain our adaption 

to present one Symbiontin the competition.

Building envelope - Existing building

The ive storey apartment building is slightly curved following the course of the street. 

It is northwest-southeast-oriented, the convex southeast side is facing the street 

where the concave northwest side is facing the garden. To the west it is connected 

with a slightly tallerannex building and to the east it is built against the neighbour's 

wall. The convex southeastside has a larger surface area, with ideal solar exposure 

maximising heat gain, whereas the surface area on the concave north-west side is 

smaller minimizing heat loss.

The exterior walls are made out of solid masonry blocks with a render inish. They 

were built with ive different types of block to improve the load bearing behaviour. 

The bulk density of these blocks varies from 1,0 kg/ dm² to of 1,9 kg/dm². The most 

common have a density of 1.2 kg/dm² with a thermal conductivity of 0,50 W/mK and 

1.8 kg/dm² with a thermal conductivity of 0,81 W/mK. 

The exterior of the building has been partly refurbished in 2004. The south facade and 

the annex to the west were insulated with an exterior insulation and inishing system 

Building elevations
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(EIFS), a layer of 14 cm EPS. At the same time the old cantilevered concrete slab 

balconies were cut off and a thermally-separated balcony structure was installed. 

The north facade with the access balconies 

for the apartments has not been insulated. 

Windows and doors have not been replaced, 

the windows are from the 1980s. As typical 

for post-war architecture, no special 

attention was given to airtightness of the 

building envelope. The unheated drying loft 

and the basement which is raised almost 

half out of the ground act as thermal buffer 

zones.

Renovation 2004: balcony structure 

Thermal envelope existing building
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3. Inluence of the energy analysis in the HVAC systems

The gas condensing boiler in the basement, renewed in 2008, supplies the 25 living 

units with the required heating energy. Heat is transferred to the rooms via radiators 

below the windows. Every apartment is supplied with a gas connection that feeds a 

gas hot water heater in the bathroom. Some of these heaters are more than 20 years 

old and very ineficient. The exhaust shafts of the gas heaters will be reused once the 

building is transformed. 

Ventilation is achieved by opening windows. The layout of the apartments allows 

cross ventilation for all the units, but especially in winter, window ventilation is a 

signiicant source of heat loss. There is neither a cooling-system nor any shading 

option to prevent overheating. The solid outside walls, provide an important share of 

thermal mass. In the summer they buffer the heat input but require ventilation during 

the night to be cooled down again and in winter they are slowing the rate at which the 

space loses heat when the sun is gone.

Plant system existing building

Location of shafts existing building
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Section II - 

Projected perfomance of inal housing unit design

1. Housing unit and systems’ descprition

a) Building Envelope

Step 1: Refurbishment

Only minor changes are planned to prevent major disturbances of the residents. The 

already insulated south facade remains unchanged, in order to restrain the costs 

of the proposed measures. On the northwestern side, a layer of 14 cm mineral wool 

insulation is added to the exterior walls. This is now possible as the preventive ire 

protection has been amended which allows a more narrow emergency exit (access 

balconies to the apartments) if a special thermal insulation is used.

All the windows will be exchanged and the fresh air supply is controlled via air inlets 

under the windows. On the southwestern facade exterior blinds are installed for 

shading. The basement ceiling will be insulated.

Step 2: Modiication

The drying loft of the main building will be turned into living space. The upper 

loor ceiling is now abutting heated area. The windows will be enlarged as much 

as necessary to gain more light and solar heat in winter. The roof will be stripped 

and the existing solid walls will be built up to the required loor height. On top a 

new storey will be added in lightweight construction. The solid masonry block walls 

on the ground loor of the Symbiont provide thermal mass, for the new lightweight 

construction gypsum-based plasterboard with phase change materials is used for 

thermal mass.

Step 3: New construction

The new top loor of the building consists of four smaller trapezoid building structures, 

the Symbionts, interrupted by terraces which run from side to side (southeast 

to northwest). The individual structures on top are not arranged back to back to 

guarantee the privacy on each terrace area in the congested urban agglomeration – a 

Illustration of steps
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high quality. Retractable awnings, covering the whole terrace provide protection from 

the hot summer sun.

The optional inclusion of a winter garden creates a buffer zone which helps to heat 

the house in winter and allows for l exible changes in the way space is used at other 

times of the year. 

The Symbionts form an overhang over the access balconies on the 

northwestern side. This way they shelter from the elements and at 

the same time increase the living space on the upperl oor. The new 

access balcony for the Symbionts is suspended from the overhang 

avoiding thermal bridges in the solid walls of the ground l oor. On the 

southeastern side the upstairs wall is inclined forwards but not only 

to provide shade also to achieve more roof area for photovoltaics. 

The triple glazed timber-aluminum windows have external venetian 

blinds on this side of the ground l oor. The open-space architecture 

and high ceilings of the Symbiont allow for a very effective cross 

ventilation over two l oors and reduce the build up of heat. The 

annex building is also extended with another l oor. The solar thermal 

collectors are placed on the roof of it.

New thermal envelope

A

B
C

D

E

BATH-
ROOM

7.16 qm

17 STG 28/17

BATH-
ROOM

6.50 qm

BATH-

ROOM

6.70 qm

BATH-

ROOM

7.00 qm

17 STG 28/17
17 STG 28/17

17 STG 28/17
KOCHEN/ESSEN30.35 qm

KOCHEN/ESSEN
30.00 qm

KOCHEN/ESSEN

30.35 qm

KOCHEN/ESSEN

30.35 qm

A

A

B

B

BEDROOM
18.50 qm

BEDROOM
19.25 qm

BEDROOM

19.10 qm

BEDROOM

18.70 qm

Attic Floor Plan

floor 6 - new building

C

Attic Floor Plan

floor 7 - new building

Floor plans of the Symbionts
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Thermal bridges

A thermal bridge is created when materials that are poor insulators come in contact, 

allowing heat to l ow through the path created.

Therefore thermal bridging must be avoided, construction details need to be revised 

if necessary. One possibility is to reduce the cross-section or use materials that have 

better insulating properties, or add an additional insulating component.

The property that describes the heat loss associated with a thermal bridge is its 

linear thermal transmittance (Psi-value). This is a property of the thermal bridge and 

is the rate of heat l ow per degree per unit length of the thermal bridge that is not 

accounted for in the U-value of the plain building element.

Calcultion of thermal bridges

For the construction of the new walls and the roof, thermal bridge calculation has 

been carried out. A quick look at following table it can be seen that some junctions 

have more of an impact than others. Most junction details though have negative psi-

values. This implies that a junction is so well insulated that the two dimensional heat 

l ow through the junction is less than the respective one dimensional heat l ow. That 

makes it possible to compensate other thermal bridges with positive Psi-values.

The extension is designed to eliminate most thermal bridging.

Passive design
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 Thermal Bridges

Thermal Bridge 1 Thermal Bridge 2 Thermal Bridge 3

Psi-Value: -0,054 W/(mK)
Length: 6,56 m
Loss: -0,353 W/K

Psi-Value: -0,049 W/(mK)
Length: 5,92 m
Loss: -0,292 W/K

Psi-Value: -0,071 W/(mK)
Length: 5,82 m
Loss: -0,413 W/K

Thermal Bridge 4 Thermal Bridge 5.1 & 5.2 Thermal Bridge 6.1 Thermal Bridge 6.2

Psi-Value: 0,007 W/(mK)
Length: 5,82 m
Loss: 0,041 W/K

Psi-Value: -0,078 W/(mK)
Length: 17,15 m
Loss: -1,345 W/K

Psi-Value: -0,031 W/(mK)
Length: 4,97 m
Loss: -0,153 W/K

Psi-Value: -0,033 W/(mK)
Length: 4,97 m
Loss: -0,166 W/K

Thermal Bridge 7.1 Thermal Bridge 7.2 Thermal Bridge 8.1 Thermal Bridge 8.2

Psi-Value: -0,024 W/(mK)
Length: 3,20 m
Loss: -0,078 W/K

Psi-Value: -0,020 W/(mK)
Length: 3,20 m
Loss: -0,065 W/K

Psi-Value: 0,097 W/(mK)
Length: 3,48 m
Loss: 0,336 W/K

Psi-Value: 0,111 W/(mK)
Length: 3,48 m
Loss: 0,387 W/K

Thermal bridges
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U-Values heat transferring envelope:

1 Wall downstairs, North 2 Wall downstairs, South 3 Windows 4 Walls upstairs

U-Value:
0,22-0,25 W/(m²K)

U-Value:
0,22-0,25 W/(m²K)

U-Value:
0,69-0,85 W/(m²K)

U-Value:
0,12 W/(m²K)

U-Values heat transferring envelope:

5 Roof/Ceiling Terrace 6 Interm.Ceiling 
Cantilever

7 Roof North 8 Roof South

U-Value:
0,11 W/(m²K)

U-Value:
0,14 W/(m²K)

U-Value:
0,13 W/(m²K)

U-Value:
0,13 W/(m²K)

U-Values for the refurbishment and the new construction

upper floor

section 1-1

section 2-2first floor

2

1 1

11

2
2

2

1 Wall downstairs, North

2 Wall downstairs, South

3 Windows

4 Walls upstairs

5 Roof/Ceiling Terrace

6 Intermediate Ceiling Cantilever

7 Roof, North

8 Roof, South

1

4

5

2

6

7 8

3
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Terrace area

Wintergarden

Optional inclusion of a winter garden 

as buffer zone

The inclusion of a winter garden provides a buffer zone reducing the variation 

between the outside temperature and the desired inside temperature. It helps to 

heat the house in winter and allows for lexible changes in the way space is used at 

other times of the year. The sunlight that reaches the winter garden is transformed 

into heat. It is necessary to incorporate adequate thermal mass to store the heat. 

Ideal is to locate as much thermal mass in direct sunlight as possible. A good way of 

achieving this is to cover the loor area of the terrace with concrete or stone slabs. In 

addition parts of the winter garden could be used for planting with the exposed soil 

acting as thermal mass as well.

The enclosure is build with highly transparent insulating acrylic twin-wall sheets 

supported by a wooden structure. In summer large parts of the facade will be opened 

to allow air to circulate.

Retractable horizontal roman shades used as internal sun shading prevent the high 

summer sun shining directly into the Symbionts upper loor and provide a shady area 

on the terrace itself.
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Section: summer situation

Section: winter situation
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b) HVAC system, 

domestic hot water and electrical energy production

The apartments will be heated with the existing radiators whereas the Symbionts are 

supplied with heat from a heating element within the ventilation unit. Additionally 

for individual comfort control they also have towel heaters in the bathrooms and 

balustrade integrated radiators upstairs with low heating capacity. Heat is supplied 

by three sources. In summer the solar thermal system covers the hot water demand 

for the Symbionts and the apartments. The lack of coverage for the remainder of 

the year and the base load cover for heating is supplied by a new air-to-water heat 

pump. The existing gas boiler is only used for winter peak loads. A primary heat 

storage (high temperature storage tank) is charged by all heat sources, it supplies 

the existing radiators, the air heaters in the Symbionts and the fresh water stations 

in all the apartments with hot water. Whereas the fresh air supply for the existing 

apartments comes from air inlets under the windows, the Symbionts are supplied 

with fresh air to the living rooms via a ventilation unit with heat recovery. It is located 

under the staircase and can be used for heating and cooling. The principle of indirect 

evaporative cooling is used. As for the existing building cooling is provided through 

cross ventilation. Thanks to thermal mass, the overheating rate is signiicantly 

reduced and the newly added shading system also contributes to minimize the solar 

heat gains. In the existing apartments the old exhaust shafts of the gas heaters are 

reused to install a central exhaust air system. In the Symbionts the air circulates 

through an overlow area to the exhaust areas in bathroom and kitchen where the 

stale air is extracted. The heat taken from the extract air is used to warm the incoming 

cool supply air.

The plant concept foresees the same approach for hot-water supply for both the 

Symbionts and the existing building. There is no provision for replacing the existing 

pipelines. Summer and winter domestic hot water systems are based on the following 

scheme:
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Summer: The solar thermal collectors deliver hot water to the high temperature 

storage tank. According to our calculations, the solar thermal plant system can 

entirely cover the hot water needs over the summer months (April to September)

Winter: The lack of coverage for the remainder of the year is supplied by a new air-

to-waterheat pump. It will only be used when the solar gains are not suficient to 

provide the hot water demand. The pump will guarantee the distribution of hot water 

at a constant temperature of 50°C.

There are different sources to support the heat pump.

One is to use the waste heat from the solar thermal collectors, water with a 

temperature below 55 °C, which will be stored in a low temperature tank. This storage 

collects all low-temperature heat lows of the building, another possible secondary 

energy source could come from cooling the elevator system. The fresh air portion 

needed by the heat pump can be preheated by the low temperature storage. A heat 

exchanger connects the tank with the air-to-water heat pump, to make this extra 

heating source available. The waste heat from the warm exhaust air of the existing 

building is another good way to reuse energy to feed the heat pump.

For drinking hot water, the old gas hot water heaters in the bathrooms will be replaced 

with fresh water stations. The Symbionts will also be itted with them. They heat the 

mains water separately in each apartment, using the heating circuit as heat source. 

This is a very hygienic way (keyword legionella) of hot water preparation as no hot 

water is stored and it fulils the criteria of the German Drinking Water Ordinance.

The plant system in the Symbiont is reduced to the essentials.
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The roof areas of the Symbionts are used for the production of photovoltaic electricity. 

In total the productive area is around 120m². The energy production of the Symbiont 

is higher than its energy consumption, thus the energy production of the Symbionts 

contributes to the entire system with a positive addition to the energy balance.

The energy surplus is collected in a battery storage used for the plant system of the 

existing building and the Symbionts. Only when this storage is full, the electricity is 

fed into the public grid. 

New plant concept
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2. House, Appliance and HVAC Simulation 

(annual)

Since OnTop is developed as symbiosis on an existing building in Frankfurt, all 

simulations to support the design of the shell and the HVAC system have been carried 

out using local climate data ASHRAE IWEC Weather File for Frankfurt Am Main. For 

the development of the energy concept three scenarios of the refurbishment of the 

existing building were simulated.

• the existing building as it is to compare the energy demand to the energy        

consumption

• the existing building with a refurbishment of the shell and the ventilation system

• the concept OnTop with Symbionts and new HVAC system

In order to optimize the performance of the house during the competition of the 

Symbiont only simulations have been done using the competition calendar and local 

climate ASHRAE IWEC Weather File for Paris Orly (next weather station to Versailles 

available in ASHRAE).

a) Brief simulation description, 

tool used

Simulations have been carried out using the thermal simulation tool IDA-ICE 4.6 

with the ESBO Extension for advanced HVAC modeling. The tool allows combined 

simulation of the thermal performance of 3D modeled rooms and complex HVAC 

components. Using variable time steps the simulation can also show short time 

effects of changing conditions as for example high air change rates of natural 

ventilation. However the tool is limited in non-standard components as adiabatic 

cooling using process air and the correct thermal behavior of PCM interior cladding 

of the walls. Here some workarounds were developed and checked with the software 

support. As in every simulation the results are only as reliable as the quality of the 

data for the materials used in the model.

b) Housing unit modelling assumptions

The whole building was simpliied in order to reduce the number of zones. Energy 

demands of similar zones are than multiplied. The HVAC system for the whole 

building consists of all technical components of the concept OnTop except the use of 

waste heat from the elevator, where no reliable data were available. The eficiency of 

elevators is highly related to the system used, which was not deined in the concept 

phase already and needs to be speciied in an OnTop realization later on.

Whole building simulation model
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The Symbiont has been simulated in four thermal zones for more speciic thermal 

behavior of the new unit. The kitchen and the living room on the upper loor are 

connected by a huge opening thus a horizontal opening is integrated in the model. 

Since the ventilation system directs the air to the kitchen and the bathroom internal 

leakages for the air low are integrated in the simulation model. The simulation tool 

calculates natural ventilation by leaks and openings automatically.

The eficient LED-Lighting system is considered as load of 2,0 W/m². Internal loads 

of persons (met1) and equipment is summarized in an internal steady load of 3,0 

W/m². All internal loads are scheduled Monday to Friday from 3:00pm to 08:00am 

and permanent on weekends. Lighting switches off from 11:00pm to 06:00am and 

automatically when suficient daylight is available. Since the HVAC system does 

not require free ventilation the simulation to calculate the energy demand does not 

consider any windows open. Nevertheless natural ventilation is examined in the 

simulation of the passive performance of the unit in summer.

Symbiont simulation model

Simulation of HVAC/whole building
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The comfort temperatures are 21°C to 25°C for the HVAC with a set-off of 1°C. Heating, 

cooling and ventilation of the Symbiont are supplied by a central air handling unit 

(AHU). Only the bath room and the living room of the upper loor have additional 

radiators for individual temperature control of these zones. These radiators are not 

connected in the competition phase, since they are only used in winter. Heat for the 

AHU, the radiators and domestic hot water is provided by a storage tank, ired by 

solar thermal systems and the air-to-water heat pump.

The cooling of the AHU had to be adapted. Thus a conventional cooling had to be 

invented into the model and is used to simulate the adiabatic cooling of the speciic 

process air evaporation.

c) Housing unit energy loads

As in the description of the simulation method the energy loads are irst simulated 

for the whole building. 

Overview electrical energy (whole building/HVAC only)

Delivered energy Demand 

kWh kWh/m2 kW 

 Lighting, central 3877 2.4 1.06 

 Ventilation, pumps 8353 5.2 1.61 

 Heat pump 46938 29.2 23.69 

Total, facility electric 59168 36.8   

The overview does not contain the tenants electrical energy demand. From the results 

of the optimization the HVAC was adapted to one Symbiont only for the competition.

Overview electrical energy (one symbiont/HVAC only)

Delivered energy Demand 

kWh kWh/m2 kW 

 Lighting 397 3.7 0.11 

 Ventilation and pumps 338 3.1 0.08 

 Air-to-water heat pump 1333 12.3 0.92 

Total, electrical energy  2064 19,1   
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3. Results and discussion

a) Housing unit energy performance

The irst simulation shows a slightly 

lower demand of heating energy than 

documented for the building based 

on a ive years period of measures. 

Since real consumption is always 

variable it can be assumed, that 

either the heating system is less 

eficient than simulated. Or it is even 

more probable, that user behavior 

causes higher ventilation loss than 

required for fresh air supply only.

The refurbishment of the existing building reduces the energy demand already 

noticeable. Since with new windows german regulations ask for a ventilation system 

to provide basic ventilation even without the user manual intervention, automated 

exhaust ventilation with controlled air inlets in the façade are implemented in this 

irst step already. Together with thermal insulation of the north façade the reduction 

of heating energy demand is about 40 %.

The simulation of the concept OnTop inally includes the addition of the Symbionts. 

The use of solar thermal energy, the air-to-water heatpump with exhaust air and 

preheated ambient air is integrated in a complex simulation model. Lacking reliable 

data the use of waste heat from the lift and heat recovery from waste water was not 

yet simulated. 

Month Zone heating Dom. hot water 

1 27045.0 1423.0 

2 22916.0 1300.0 

3 16552.0 1462.0 

4 4936.0 1382.0 

5 1370.0 1443.0 

6 44.1 1403.0 

7 0.0 1424.0 

8 9.2 1464.0 

9 111.5 1382.0 

10 5338.0 1423.0 

11 22376.0 1422.0 

12 29776.0 1423.0 

Total 130473.8 16951.0 
 

  

Used heating energy kWh (sensible and latent)
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Though adding residential space the energy demand of the building is reduced once 

more. By changing the heating system from gas ired boiler to an electric heat-pump 

the delivered energy demand cannot be compared directly. The simulation results 

nevertheless offer the possibility to rate the concept in terms of primary energy, 

emissions and energy cost. Based on german primary energy factors the simulation 

shows that in total the solar thermal energy for the whole building compensates the 

total heating energy demand of the Symbionts. The use of PV then provides energy 

plus for the extended house compared to the refurbishment of the existing only.

Symbiont energy performance

The energy performance of the Symbiont has then been simulated in detail.

Month Heating Cooling AHU heat recovery AHU cold recovery Fans 

1 480.0 0.0 379.2 0.0 20.4 

2 361.8 0.0 360.5 0.0 18.4 

3 184.5 0.0 343.2 0.0 20.8 

4 51.5 8.4 311.7 0.0 25.3 

5 10.0 90.1 163.5 2.0 35.7 

6 0.5 132.6 114.2 3.8 37.6 

7 0.0 278.9 45.3 10.3 47.6 

8 0.1 244.4 67.2 11.1 43.5 

9 4.4 60.9 150.5 0.1 29.9 

10 66.4 10.9 255.4 0.0 24.4 

11 357.2 0.0 323.6 0.0 19.8 

12 541.8 0.0 389.0 0.0 20.4 

Total 2058.2 826.3 2903.3 27.3 343.8 
 

     

Delivered energy (kWh/a)
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The annual used energy balance (sensible energy) of the zones shows a slightly 

higher demand of cooling compared to heating by conditioned ventilation (negative 

measure).

The energy performance of the Symbiont differs to the whole building simulation 

because of various adaptions. Lacking the existing building heat gains and losses to 

the entire systems could be neglected. Thus the systems are designed to show the 

whole concept the waste air of the existing lats could not be used and the existing 

gas boiler was not installed. The solar systems were downscaled to the energy 

demand of the Symbiont only.

Used heating energy kWh (sensible and latent)

kWh Ventilation Person Shell Lighting Direct 
solar

Windows 
balanced

Coldbridge

OG_Living -1467 2205 -1298 200 2053 -1062 -629

EG_Bath -118 270 -158 23 152 -21 -149

EG_Sleeping -462 715 -447 65 449 -106 -213

EG_Kitchen -759 1231 -680 110 621 -116 -405

total -2805 4421 -2583 397 3275 -1305 -1396

Month Energy - central

Lighting Cooling Ventilation Heating Hot water

(kWh) (kWh) (kWh) (kWh) (kWh)

1 33,6 2,8 20,8 238,4 109.7 

2 30 2,5 18,8 183,8 99.0 

3 33 2,8 21,1 116,7 109.6 

4 31,6 6,2 25,4 58,4 106.1 

5 32,8 33,9 36,1 33,6 109.6 

6 31,7 47,8 38,1 28,4 106.1 

7 32,7 96,8 48,6 17,4 109.6 

8 32,7 85,2 44,3 24,1 109.6 

9 31,9 23,7 30,3 41,4 106.1 

10 33 6,6 24,7 69,2 109.6 

11 32,5 2,6 20,2 179,9 106.1 

12 33,6 2,8 20,9 274,9 109.7 

Total 389,3 313,7 349,3 1266,3 1290.8
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Since the cooling is an adiabatic system the cooling energy demand cannot be related 

directly to an energy consumption of the AHU but can be used to calculated the water 

consumption of the system.

Heat gains and losses by the building envelope

Energy balance of Symbiont

Month Envelope 
& Thermal 

bridges 

Internal 
Walls and 

Masses 

Window & 
Solar 

Mech. 
supply air 

Iniltration 
& Openings 

Occu-
pants 

Equip-
ment 

Lighting 

1 -302.4 7.0 -147.9 372.1 -56.2 95.3 0.0 33.6 

2 -278.8 0.8 -37.4 256.0 -53.6 84.2 0.0 30.0 

3 -271.4 -12.2 130.8 80.2 -46.1 87.2 0.0 33.0 

4 -193.0 -2.0 242.2 -114.9 -36.4 73.9 0.0 31.6 

5 -126.8 -7.2 370.7 -317.5 -22.3 72.0 0.0 32.8 

6 -95.1 -5.4 381.6 -361.5 -17.5 68.0 0.0 31.7 

7 -28.1 2.2 460.2 -517.3 -12.5 64.6 0.0 32.7 

8 -38.3 6.2 393.8 -447.2 -13.7 68.2 0.0 32.7 

9 -112.6 1.6 256.0 -226.8 -20.5 71.8 0.0 31.8 

10 -147.1 17.4 119.8 -70.9 -31.7 80.6 0.0 33.0 

11 -255.2 3.3 -88.8 264.8 -45.9 90.7 0.0 32.5 

12 -326.9 -1.1 -173.5 432.1 -59.4 96.6 0.0 33.6 

total -2175.7 10.8 1907.6 -651.1 -415.8 953.2 0.0 389.3 

During 
heating 

-1303.5 52.5 -497.9 1427.8 -266.0 437.7 0.0 156.2 

During 
cooling 

-663.2 -74.0 2260.7 -2045.0 -91.7 426.7 0.0 197.2 

Rest of 
time 

-209.0 32.3 144.8 -33.9 -58.1 88.8 0.0 35.9 

        

Sensible energy of Symbiont kWh (sensible and latent)
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b) Predicted indoor temperatures in passive analysis

Without any ventilation the Symbiont overheats dramatically in summer from internal 

and external gains. The passive performance therefore is simulated with a windows 

opening schedule in the occupied times, when users open the windows as soon as 

the comfort temperature is exceeded.

While the temperature performance in ambient temperatures up to 25°C is quite 

similar to passive (blue), the performance of the AHU is signiicant better in hot 

summer days due to adiabatic cooling (red). In order to reduce the energy demand of 

the AHU the Symbiont has sensors to control open windows to switch of the AHU as 

soon as the air quality is suficient and there is no heating and cooling demand for 

the zones.

c) Appliances and HVAC systems selection criteria

The irst topic was to minimize the heating and cooling loads by passive means. Thus 

the glazed area is reduced to fulill only basic daylight requirements in all rooms 

except the living room, where the view is a special comfort for that zone. The HVAC 

has been selected to it the symbiotic concept of the existing building. Therefore 

there is a separation of the energy supply for the building (in the cellar of the exiting 

building) and the energy demand (in the single lats). Since the highly insulated shell 

and the lightweight construction a system for cooling the unit was recommended. In 

the early design phase we discussed different solutions as active cooling by air-to-air 

heatpump and several passive adiabatic cooling devices. The most effective in terms 

of energy demand and performance is the selected AHU using process air. Since 

there was no model in IDA-ICE that could directly simulate the system a workaround 

had to be found to simulate the performance and the water demand for cooling. This 

was done by a mathematical type calculating the enthalpy of the system.
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d) Predicted heating and cooling loads and appliances and 

HVAC energy demand

Since heating and cooling is provided by the AHU the loads can be directly taken from 

this unit.

The solar thermal system is designed to cover the hot water demand only during 

summer. Thus the main energy consumptions is needed for heating. The air-to-

water heatpump is most critical for the total energy consumption of the symbiosis. 

Since in Frankfurt the air supply for the heat pump is a mix of waste air from the 

existing building and ambient air preheated by an water-to-air heater of the hybrid 

storage the COP of the heat pump in the simulation of the OnTop unit only is not to be 

compared to the whole building.

Energy Consumption

Estimated energy consumption (kWh/
year)

2500

Estimated electrical consumption per 
conditioned (kWh/m²y)

22,7

Heating (%) 60

Cooling (%) 12 adiabatic

Ventilation (%) 13

Domestic hot water (%) in heating

Lighting (%) 15

household and entertainment (kWh) in lighting
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4. Conclusion

The concept OnTop needed different steps of simulation. In a irst phase it was 

necessary to investigate the potential of the existing building and the most eficient 

interventions to decrease the energy demand. To make use of the former ventilation 

heat loss different types of waste heat recovery were discussed and an air-to-water 

heat pump was inally selected. The total energy demand of OnTop was because of its 

conceptual approach simulated for the whole building.

In the second phase the thermal performance to optimize the Symbiont and to 

prepare for the competition was simulated in detail for the Symbiont only. Since the 

Symbiont is mainly heated and cooled by air, the function of the AHU was evident 

for the result of the comfort simulation. Though the toolkit of the program offered 

adiabatic cooling it could not be used directly since the AHU for OnTop does not 

use return air but a special process air for evaporation. This speciic system had 

to be adopted into the simulation model and was evaluated by measures of the 

manufacture of the AHU. The cooling capacity was found than itting nearly all year 

to the cooling energy demand of the symbiont taking into account, that the required 

room temperature could be adapted to the ambient temperature according to EN 

15251 according to the competition rules. 

The simulation helped to develop an energy concept and to design HVAC systems 

that could minimize the energy demand of the whole building nearly to one quarter of 

the prior consumption. For the competition the downscaling of the system was also 

supported by simulation results. Though optimized for the competition the HVAC of 

the Symbiont is ready to be used in Frankfurt in all seasons. The Symbiont alone is an 

energy plus home though it is not originally designed to perform as stand-alone unit.
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Section III 

- Adaptations made by the team 

in the house for the prototype in Versailles

1. House adaptation

a) Weather analysis

Building the same house in different climates usually has far-reaching consequences 

on the functionality of the whole building. In preparation of the competition we 

have to think about our home weather in comparison to the weather in Versailles 

- particularly because of building a house which is especially sensitive towards 

climate changes. 

Frankfurt - along with the majority of Europe - lies within the „Mittelbreiten“ climate 

zone which has a rather temperate climate. The city is located in a particular mild 

region of Germany known as the „Oberrheinische Tiefebene“ which is one of the 

warmest in Germany. 

Temperature

Paris and Frankfurt lie within 

a similar spectrum of average 

monthly temperatures. The 

annual mean of Paris is slightly 

higher though Frankfurt has 

especially during the competition 

period a higher amplitude of 

temperature.

Illumination and radiation

The amount of illumination and 

radiation is quite similar in Paris 

and Frankfurt - just like the 

discribed temperatures. In the 

monthly overview Paris seems 

to have a more balanced amount 

referring to the direct normal and 

global horizontal radiation. In 

Comparison between the temperature of 

Frankfurt and Paris in °C.

Green/yellow/white/yellow/green: design 

high/average high/mean/average low/design 

low of Frankfurt.

Blue/red/white/red/blue: design high/average 

high/mean/average low/design low of Paris.

Comparison between the global horizontal 

illumination of Frankfurt and Paris in lux.

Green/white/green: average high/mean/

average low of Frankfurt.

Blue/white/blue: average high/mean/average 

low of Paris.
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June Frankfurt has less illumination which is inverse in July. In order to estimate the 

eficiency of the solar heat, the sky cover must be taken into consideration. 

Sky cover range

Frankfurt‘s sky cover range 

is higher throughout the year. 

Paris shows 5 to 10 % less cloud 

cover during the months of the 

competition. In combination 

with the comparable solar 

radiation. This means that Paris 

should obtain a higher level of 

solar energy output. 

Wind

The wind conditions are 

about the same in both cities. 

Throughout the year the wind 

spreading is slightly smaller in 

Paris. During the competition 

we expect about the same wind 

conditions. 

Conclusion

During the competition in Versailles a slightly higher amount of solar energy can 

be expected. On the other hand there is no indication that the „Symbiont“ must be 

modiied to suit the situation in Versailles, because there is evidently a comparable 

climate. 

Comparison between the sky cover range of 

Franfurt and Paris.

Yellow/white/yellow: average high/mean/

average low of Frankfurt.

Red/white/red: average high/mean/average 

low of Paris.

Comparison between the wind velocity 

range of Frankfurt and Paris in m/s.

Yellow/white/yellow: average high/mean/

average low of Frankfurt.

Red/white/red: average high/mean/average 

low of Paris.
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b) Mousonstreet 35, Frankfurt , Germany 

- Prototype Versailles

House adaptation

For the competition, the prototype should be shown as realistic as possible, 

nevertheless, some changes due to the altered architectural situation are necessary. 

Compared to the situation in Frankfurt where we plan to work with the solid 

construction of the top dry storey of the existing building, we decided to build a 

timber lightweight construction for the SD2014 prototype in Versailles. 

Rebuilt for prototype, team OnTop will create a two-storey apartment in timber frame 

construction.

Adaptation of the envelope

As our prototype is designed as an upgrade to an existing building, a foundation 

is not required for the real construction of the Symbiont. Simulating this existing 

foundation, a light timber frame construction footing will be created for the 

competition. Compared to the situation in Frankfurt where we have an existing 

ive storey apartment building, 

with exterior walls made out 

of solid masonry blocks, our 

prototype will be clad with a 

new lightweight construction 

gypsum-based plasterboard 

with phase change materials. 

These plasterboard-modules will 

be assembled at the building site 

and create a building envelope, 

which is not only architecturally 

sophisticated but immediately 

wind protected and waterproof.

Timber construction of prototype
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The existing drying loft in Frankfurt on which we place our Symbiont, is adjoining 

heated area which does not need to be insulated. But for the prototype we are forced 

to add insulation not only to the outside walls, but also to the prototypes l oor. 

Because of these adaptational changes our prototype has a lack of thermal mass 

compared to the existing building. Despite to these lack of mass, our lightweight 

construction Symbiont still convinces with better U-Values on the contray to the 

massive clay bricks and plasterboard construction of the existing building. 

The envelope is thought to be highly thermally insulated. To guarantee the air 

compactness of the entire system, our envelope is preventing any ini ltrations or 

losses. Thermal bridges will be avoided and specii c attention was not only given to 

the connection between the existing building and the Symbiont in Frankfurt, but also 

to the connection with the prototypes timber frame construction, which simulates 

the existing stock.

Calcultion of thermal bridges

For the construction of the whole building, thermal bridge calculation has been 

carried out.

With a quick look at table can be seen that some junctions have more of an impact 

than others. Most junction details though have negative psi-values. This implies 

that a junction is so well insulated that the two dimensional heat l ow through the 

junction is less than the respective one dimensional heat l ow. That makes it possible 

to compensate other thermal bridges with positive Psi-values.

The prototype is designed to eliminate most thermal bridging.

FFM

SOUTH

FFM

NORTH

FFM

INSIDE WALLS

FFM

INSIDE WALLS

+

INSTALLATION

LEVEL

W7

INSIDE OUTSIDE

Wall types for Frankfurt

W.7.1

W.7.3

W.7.2

W.7.4

UPPER

FLOOR

W.8

INSIDE OUTSIDE

W1+3

W5

W2

W7

W4

W8

W6

W.1

W.2

W.3

W.4

W.5

W.6

FIRST

FLOOR

cupboard

Wall types for  Versailles 
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 Thermal Bridges

Thermal Bridge 1 Thermal Bridge 2 Thermal Bridge 3

Psi-Value: -0,054 W/(mK)
Length: 6,56 m
Loss: -0,353 W/K

Psi-Value: -0,049 W/(mK)
Length: 5,92 m
Loss: -0,292 W/K

Psi-Value: -0,071 W/(mK)
Length: 5,82 m
Loss: -0,413 W/K

Thermal Bridge 4 Thermal Bridge 5.1 & 5.2 Thermal Bridge 6.1 Thermal Bridge 6.2

Psi-Value: 0,007 W/(mK)
Length: 5,82 m
Loss: 0,041 W/K

Psi-Value: -0,078 W/(mK)
Length: 17,15 m
Loss: -1,345 W/K

Psi-Value: -0,031 W/(mK)
Length: 4,97 m
Loss: -0,153 W/K

Psi-Value: -0,033 W/(mK)
Length: 4,97 m
Loss: -0,166 W/K
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Thermal Bridge 9.1 Thermal Bridge 9.2 Thermal Bridge 10 Thermal Bridge 11

Psi-Value: 0,069 W/(mK)
Length: 3,60 m
Loss: 0,249 W/K

Psi-Value: 0,069 W/(mK)
Length: 14,40 m
Loss: 0,992 W/K

Psi-Value: -0,099 W/(mK)
Length: 1,60 m
Loss: -0,159 W/K

Psi-Value: -0,098 W/(mK)
Length: 1,60 m
Loss: -0,157 W/K

Thermal Bridge 
12.1 & 12.2

Thermal Bridge 
13.1 & 13.2

Thermal Bridge 14 Sum of Thermal Bridges

Psi-Value: -0,096 W/(mK)
Length: 24,40 m
Loss: -2,342 W/K

Psi-Value: -0,116 W/(mK)
Length: 16,90 m
Loss: -1,960 W/K

Psi-Value: -0,126 W/(mK)
Length: 4,32 m
Loss: 0,544 W/K Loss: -4,934 W/K

Thermal Bridge 7.1 Thermal Bridge 7.2 Thermal Bridge 8.1 Thermal Bridge 8.2

Psi-Value: -0,024 W/(mK)
Length: 3,20 m
Loss: -0,078 W/K

Psi-Value: -0,020 W/(mK)
Length: 3,20 m
Loss: -0,065 W/K

Psi-Value: 0,097 W/(mK)
Length: 3,48 m
Loss: 0,336 W/K

Psi-Value: 0,111 W/(mK)
Length: 3,48 m
Loss: 0,387 W/K
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Adaptation of the HVAC system

Transferring the actual conditions of the Mousonstreet 35 into a prototype for 

Versailles, it requires several modiications with regard to heating, ventilation, air 

conditioning and energy supply in general. 

On one hand adaptations are necessary because of the local situation and the 

Symbiont being bound to an existing building, on the other hand adaptations are 

needed to comply with the competition requirements. 

Due to the local circumstances the plant room is located right next to the prototype 

where usually the nearby residential unit would have been. In the Mousonstreet 

the plant room would be located in the unheated basement. A peak load boiler will 

not be set up for the prototype, which would be the case considering the actual 

implementation. The solar panels will be positioned on a custom-built platform, 

realizing that the solar panels would be attached to the head-end structure of the 

existing building in Frankfurt. Another adaptation made because of the missing 

existing building is, that we cannot use heat recovery from the existing building. 

In addition the whole building services are sized down for a three to four person 

household. Considering the realization of the prototype, the building services would 

beneit the whole existing building and the Symbionts. 

To fulill the competition rules some other adaptations had to be made. The PCM-

board could not be installed room sided because of ire protection. The roof of the 

prototype has a more gentle slope as there is a limit of building height. The whole 

building is equipped with sensors to monitor the effectivness of the measures. In 

Frankfurt less monitoring would be needed.

Adaptation of the plant room of the prototype



246 Solar Decathlon 2014

5
.4

.

E
N

E
R

G
Y

 E
F

F
IC

IE
N

C
Y

D
E

S
IG

N
 N

A
R

R
A

T
IV

E
  

Above all the Symbiont in Versailles is equipped with 14 photovoltaic panels producing 

4.69 kWp, since there is a limitation of 5 kWp for the competition. The inverter and the 

battery are aligned to this value. Transforming the prototype into real life we would 

set up 120 panels onto four Symbionts creating 40.2 kWp output. 

PV-modules installed on the roof of the prototype
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2. House, appliance and HVAC simulation

Since the house is developed as symbiosis on an existing building in Frankfurt, all 

simulations to support the design of the shell and the HVAC system have been carried 

out using local climate data. ASHRAE IWEC Weather File for Frankfurt am Main. In 

order to optimize the performance of the house during the competition simulations 

will be done using the competition calendar and local climate ASHRAE IWEC Weather 

File for Paris Orly (next weather station to Versailles available in ASHRAE).

a) Brief simulation description, tools used

Simulations have been carried out using the thermal simulation tool IDA-ICE 4.6 

with the ESBO Extension for advanced HVAC modeling. The tool allows combined 

simulation of the thermal performance of 3D modeled rooms and complex HVAC 

components. Using variable time steps the simulation can also show short time 

effects of changing conditions as for example high air change rates of natural 

ventilation. However the tool is limited in non-standard components as an adiabatic 

cooling using process air and the correct thermal behavior of PCM interior cladding 

of the walls. As in every simulation the results are only as reliable as the quality of 

the data is for the materials used in the model.

b) Housing unit modelling assumptions

The house has been simulated in 

four thermal zones. The kitchen and 

the living room on the upper loor are 

connected by an huge opening thus a 

horizontal opening is integrated in the 

model. Since the ventilation system 

directs the air to the kitchen and the 

bathroom internal leakages for the air 

low are integrated in the simulation 

model.

Internal gains, occupancy behavior patterns 

and ventilation and comfort temperatures

The eficient LED-Lighting system is considered as load of 1,0 W/m². Internal loads 

by persons (Met1) and equipment is summarized in an internal load of 10 W/m². All 

internal loads are scheduled all day from 6:00 to 8:00 am and 3:00 to 11:00 pm. Since 

the HVAC system does not require free ventilation the simulation to calculate the 

energy demand does not consider any windows open. Natural ventilation is examined 

in the simulation of the passive performance of the house in summer.

The comfort temperatures are 21°C to 25°C for the HVAC with a set-off of 1°C.

c) Housing unit energy loads

Heating, cooling and ventilation of the house are supplied by a central air handling 

unit (AHU). Only the bath room and the living room of the upper loor have additional 

Symbiont simulation model
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radiators for individual temperature control of these zones. These radiators are not 

connected in the competition phase, since they are only used in winter. Heat for the 

AHU, the radiators and domestic hot water is provided by a storage tank, ired by 

solar thermal systems and the air-to-water heat pump.  

Final energy demand Demand

kWh kWh/m² kW

 Lighting 397 3.7 0.11 

 Ventilation and pumps 338 3.1 0.08 

 air2water heat pump 1333 12.3 0.92 

total, electrical energy 2064 19,1

Overview electrical energy (HVAC only)
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3. Results and discussions

a) Housing unit energy performance

Since the cooling is an adiabatic system, the cooling energy demand cannot be 

related directly to an energy consumption of the AHU but can be used to calculated 

the water consumption of the system.

The annual energy balance (sensible energy) of the zones shows a slightly higher 

demand of cooling from the air.

Month Energy - central

Lighting Cooling Ventilation Heating Hot water

(kWh) (kWh) (kWh) (kWh) (kWh)

1 33.7 2.7 20.8 232.8 109.7 

2 30.4 2.5 18.8 193.3 99.0 

3 33.7 3.2 21.5 121.3 109.6 

4 32.6 7.3 23.1 61.7 106.1 

5 33.7 31.1 32.3 45.3 109.6 

6 32.6 46.2 35.0 39.5 106.1 

7 33.7 99.9 47.1 15.5 109.6 

8 33.7 87.5 42.5 28.2 109.6 

9 32.6 24.6 28.1 49.7 106.1 

10 33.7 7.8 23.7 81.0 109.6 

11 32.6 2.6 20.1 184.5 106.1 

12 33.7 2.7 20.9 280.3 109.7 

Total 397.0 318.3 333.9 1333.2 1290.8



250 Solar Decathlon 2014

5
.4

.

E
N

E
R

G
Y

 E
F

F
IC

IE
N

C
Y

D
E

S
IG

N
 N

A
R

R
A

T
IV

E
  

b) Predicted indoor temperatures in passive analysis

Without any ventilation the unit overheats dramatically in summer from internal 

and external gains. The passive performance therefore is simulated with a windows 

opening schedule in the occupied times, when users open the windows as soon as 

the comfort temperature is exceeded. 

While the temperature performance in ambient temperatures up to 25°C is quite 

similar the performance of the AHU is signiicant better in hot summer days. In order 

to reduce the energy demand for the AHU the unit OnTop has sensors to control open 

windows to switch of the AHU as soon as the air quality is suficient and there is no 

heating and cooling demand for the zones. 

c) Appliances and HVAC systems selection criteria

The irst topic was to minimize the heating and cooling loads by passive means. Thus 

the glazed area is reduced to fulill only basic daylight requirements in all rooms 

except the living room, where the view is a special comfort for that zone. The HVAC 

has been selected to it the symbiotic concept of the existing building. Therefore 

there is a separation of the energy supply for the building (in the cellar of the exiting 

building) and the energy demand (in the single lats). Since the highly insulated shell 

kWh Air Person Shell Lighting Direct 
solar

Windows 
balanced

Coldbridge

OG_Living -1467 2205 -1298 200 2053 -1062 -629

EG_Bath -118 270 -158 23 152 -21 -149

EG_Sleeping -462 715 -447 65 449 -106 -213

EG_Kitchen -759 1231 -680 110 621 -116 -405

total -2805 4421 -2583 397 3275 -1305 -1396
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and the lightweight construction a system for cooling the unit was recommended. In 

the early design phase we discussed different solutions as active cooling by air-to-air 

heatpump and several passive adiabatic cooling devices. The most effective in terms 

of energy demand and performance is the selected AHU using process air. Since 

there was no model in IDA-ICE that could directly simulate the system a workaround 

had to be found to simulate the performance and the water demand for cooling. This 

was done by a mathematical type calculating the enthalpy of the system.

d) Predicted heating and cooling loads and 

appliances and HVAC energy demand
Standardized loads are 1,14 kW for heating and 1,5 kW for cooling of the unit. The 

energy demand of the HVAC is split as show in the following table.

The solar thermal system is designed to cover the hot water demand only during 

summer. Thus the main energy consumptions is needed for heating. The air-to-water 

heatpump is most critical for the total energy consumption of the symbiosis. Since 

in Frankfurt the air supply for the heat pump is a mix of waste air from the existing 

building and ambient air preheated by an water-to-air heater of the hybrid storage 

the COP of the heat pump in the simulation of the OnTop unit only is preliminary. 

Energy Consumption

Estimated energy consumption (kWh/year) 3355

Estimated electrical consumption per conditioned (kWh/m²y) 30,8

Heating (%) 40

Cooling (%) 0 adiabatic

Ventilation (%) 10

Domestic hot water (%) 38

Lighting (%) 12

Household and entertainment (kWh) 1500 estimated
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5.5.  INNOVATION REPORT

5.5.0  REMINDER

5.5.1  INNOVATION IN ARCHITECTURE

5.5.2  INNOVATION IN ENGINEERING AND 

  CONSTRUCTION  

 

5.5.3  INNOVATION IN ENERGY EFFICIENCY

5.5.4  INNOVATION IN COMMUNICATION

  AND SOCIAL AWARENESS

5.5.5  INNOVATION IN URBAN DESIGN,

  TRANSPORTATION AND AFFORDABILITY

5.5.6  INNOVATION IN SUSTAINABILITY
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Objectives

Our contribution to the Solar Decathlon Europe 2014 is the concept of OnTop. 

We show the feasibility of the concept and its strengths Mousonstraße 35 on the 

basis of the demonstration building. With the prototypes, we illustrate the results of 

this planning at the competition in Versailles.

The focus of Innnovation is not the prototype or demonstration building. 

Rather, the concept is the real innovation. It combines the challenges of population 

pressure, demographic change and energy policy. By creating new living space in 

existing buildings, a new funding source is being developed with the help of the 

necessary renovations in existing buildings can be inanced. This will to a reduced 

economic rehabilitation barriers and thus increases the rate of remediation. On 

the other socially intolerable rent increases and gentriication associated may be 

restricted. And all under the given current technology , economic and legal framework. 

The innovation in the prototype and demonstration building is not so therefore each 

innovative materials or components. It consists in it under the today given conditions 

and on the speciic situation in the Mousonstraße adapted, to demonstrate the 

feasibility of the concept of ontop.

5.5.1 

INNOVATION IN ARCHITECTURE

The type of housing in an apartment house is a new era, because in addition to the 

original livingstyle in apartment houses, a residential area is created that relects 

the character of a row of terraced houses and thus, provides the sense of ownership 

and privacy despite the densiication in cities. Also, the conventional to deal with 

arcades, as already described in the “Narrative architecture” can be regarded as a 

renewal. Pure walkways and small non-visible window are reinterpreted. The current 

practices with arcades, walkways and small pure non-visible window will be renewed 

and interpreted. The entrance area is no longer on the road, but will slightly indent 

to create a private development zone between portico and interior. The original dry 

ground windows are not only for exposure to light, but also extended for the purpose 

of communication between arcade and the Symbiont. This will further improve the 

social structure and communication of residents.

A major step forward for the future will be the reduction of land consumption per 

capita, by the creation of the community area at the head building. 

If needed, it will possible by external shared common rooms as well as through 

individual rentable rooms, to create additional areas (e.g. renting of ofice for 

projects, guest rooms for relatives etc.).
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5.5.2 

INNOVATION IN ENGINEERING

AND CONSTRUCTION

We use a timber panel construction house on the roof of an existing building, which 

would be normally situated on a green meadow. The innovation in design is that it 

will be worked with the simple described standard details without expensive and 

elaborate design solutions.

5.5.3 

INNOVATION IN ENERGY EFFICIENCY

In combination with the latest technology measurement and veriications across 

the Symbiont’s, operations can be provided. Improved data acquisition means 

the owner can track key energy metrics in real time and track the most important 

metrics including energy consumption. Therefore, opportunities and problems can 

be identiied and prompt, targeted action to improve performance can be taken.

The production of renewable energies consists of energy from photovoltaic which 

serves the plant system and the domestic electricity. The solar thermal- collectors 

will provide 100% of domestic hot water needed in the summer. When in winter the 

collectors won’t provide the suficient temperature for the hot water storage tank, 

the lost energy amount is supplying to the low temperature storage tank. This is the 

heat source for the heat pump which provides the domestic hot water and the energy 

needed to increase the building‘s ambient temperature. 

In contrast to the symbiont, the living units of the existing building will be ventiated 

decentralized. The stale air will be discharged centrally and the contained heat 

power will be recovered to the low temperature storage tank again. So our innovation 

is to use the losses to produce energy. 

Our entire work belongs to the concept to create new living space which affects its 

environement by decreasing conspumption of energies and socialising diversities.

Our Symbiont is not a single house, it´s part of a synergetic system which is based on 

a symbiosis: the existing building and the Symbiont  are proiting of each other- by 

planting a new energetic system and merging diversities in steps – like preparing the 

infrastructure for the demographic chance and creating space for missing links in 

the infrastructures in a common social space a SYMBIOGENISIS arrises. 

The single parts melt together – they and the surounding environement are positiv 

affected.
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5.5.4 

INNOVATION IN COMMUNICATION AND

SOCIAL AWARENESS

In our project we use several innovative models of communication that reaches many 

diverse target groups.

Firstly, we present our innovative energy-(house) concept in Luminale 2014. A three-

dimensional light installation is illuminated on the Rathenauplatz in Frankfurt am 

Main.  The Luminale was an event for the international Light+Building trade fair at 

Frankfurt Exhibition Centre; it became increasingly popular on its own. It serves as 

a platform for innovation, energy eficiency and urban life quality. This is exactly the 

intention of our concept; only solar energy is used to supply the building.

5.5.5 

INNOVATION IN URBAN DESIGN,

TRANSPORTATION AND AFFORDABILITY

Our concept makes use of what already exists. The building stock. There is a high 

potential of densiication by creating living space on the building stock, which is not 

yet used in the dimensions as how it would be possible. In a study students found 

out that 59.748 of 273.348 buildings have the potential for rooftops in Frankfurt. If 

the team OnTop´s concept is realised in this on the potential rooftops there can be 

created 826000 qm new living space in Frankfurt. This is what we call the symbiocity. 

And that’s the most important innovative point of our project.

See “Market Viabilty Report”

5.5.6 

INNOVATION IN SUSTAINABILITY

The main purpose of the concept OnTop is to use available resources and products, 

such as airheat pumps with the intention to work without creating expensive new 

custom products to faithfully realize the marketability and feasibility of the project.
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5.6   SUSTAINABILITY REPORT

5.6.0    REMINDER

5.6.1    GENERAL CONCEPT OF THE PROJECT 

    AND SUSTAINABILITY      

5.6.2    URBAN DESIGN AND TRANSPORTATION  

       

5.6.3    BIOCLIMATIC STRATEGIES:

    PASSIVE DESIGN STRATEGIES

     

5.6.4    CONSTRUCTION SYSTEM     

      

5.6.5    MATERIALS       

     

5.6.6    ACTIVE SYSTEMS AND EQUIPMENT   

      

5.6.7    SOLAR SYSTEMS      

      

5.6.8    WATER        

     

5.6.9    SOLID WASTE

     

5.6.10  LIFE CYCLE ANALYSIS



260 Solar Decathlon 2014

5
.6

.

S
U

S
TA

IN
A

B
IL

IT
Y

 

R
E

P
O

R
T

  

260 Solar Decathlon 2014

5
.6

.

S
U

S

R
E

P
O

R

5.6.0

REMINDER / 

EXECUTIVE SUMMARY

Ontop is not a product, but a concept. A concept that contributes to a symbiotic 

solution for some of he mayor challenges that the German and most of the other 

Western European societies are facing today:

1. Demographic Change

The overall population is decreasing and ageing while the population in economically 

and socially attractive cities is increasing. People are moving from the rural areas to 

the urban agglomerations, where they can i nd job, cultural and social offers more 

easily. For the last two reasons, cities are also getting more and more attractive for the 

increasing share of elderly people. All this poses a high settlement and adjustment 

pressure on the attractive cities. New living space has to be created and the existing 

buildings and infrastructure has to be adapted to the needs of an ageing society.

2. Energy Transition (“Energiewende”)

To narrow down the impact of climate change and to abandon the dependency on 

fossil fuels, the energy demand has to be minimized and the remaining demand 

has to be covered by renewable energy sources. To minimize energy demand in the 

building sector, it is not merely enough to build new plusenergy houses, but rather 

necessary to refurbish the existing building stock. Furthermore it is necessary to 

produce renewable energy where it is consumed, i.e. in urban agglomerations and 

cities.
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The OnTop Concept

The further development and adaption of cities are playing a leading role in i nding 

solutinos for the mayor challenges named above. But while developing these 

solutions we have to keep one thing in mind: a city is not only made of buildings 

and infrastructure, but it is also made of the people who live there. A solution 

that neglects the local resident's needs, e.g. by initiating gentrii cation, is not a 

sustainable solution. Concept Ontop offers a symbiotic solution that makes use of 

the economic power which is contained in settlement pressure, in order to update 

existing buildings and infrastructure in the cities for an ageing but fossil-fuel-free 

society, without compromising the local residents’ future. 

Existing Building

Symbiont

New technology

Facade
refurbishment

1

The OnTop Concept is designed to match a large 
number  of existing buildings, especially those 
beeing built in the 1950s and 60s. This approach 
is a reaction to actual buildings energetic 
inefi ciency and the settlement pressure.

2

The Symbiont is set on ontop of the existing 
buling, the facade is beeing refurbished and new 
technologies are installed to generate an overall 
energy surplus.
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The concept's major qualites are 

emphasized by the Symbiogenesis: the 

existing building and the Symbiont merge. 

So one component can't exist without 

another. 

The concept 

shows its effects 

in i ve steps:

Symbiont

New living space is created by adding adaptable 

living units on top of an existing building, the so called 

symbionts. The roof of the symbionts is used to 

produce a surplus of solar energy. It can vary in size 

and shape to i t to multiple buildings.

Symbiogenesis

Because of the settlement pressure the symbionts 

can be let or sold with proi t. This proi t used 

to refurbish the existing building, reducing its 

energy demand and increasing its usability 

and intrinsic value, i.e. by adding an elevator or 

common area. Furthermore the energy supply of 

symbionts and existing building merges, using the 

existing building’s equipment and retroi tting new 

equipment in order to use as much local renewable 

energy as possible.

Symbiosociety

SYMBIOSOCIETY describes the concept's relevance 

for society: Since the concept opens up new 

i nancial resources, a profound refurbishment of 

the existing building can be i nanced wihtout raising 

the rent excessively, thus avoiding gentrii cation. 

The new residents of the symbionts enjoy living 

in a sound and grown urban neighborhood, while 

the local residents enjoy the amenities of the 

refurbished existing building.

Symbiocity

In a symbiogenesis with the symbionts the existing 

building is no longer only an energy consumer, but 

also energy producer and storage, thus becoming 

an intelligent node in the energy infrastructure of 

the city. Shared facilities for mobility and social 

activities in the building also contribute to the 

mobility and social network of the city.

Symbio-life cycle

According to the demographic change, the OnTop 

concept offers various types of Symbionts with 

multiple groundl oor scenarios, covering multiple 

situations in a life cycle. Our concept respects 

the different demands of young couples,  small 

families, l at-sharing-communities or pensioners.



263Team OnTop 263Team OnTop

The ontop Concept

As a concept, OnTop can be and has to be adapted to every specii c building project. 

The economical, technical and social characteristics of the city, the neighborhood, 

the site, the existing building, the owner and the residents have to be taken into 

account. Concept Ontop can provide the leading principles that have to be followed 

in the course of a profound planning process, in order to get the most out of it in every 

specii c building project.

This is an innovative and intelligent node which blends in with the energy, mobility 

and social networks of the city.

To prove that our concept Ontop can be realized with existing technologies and under 

existing economic, legal and social conditions, we and our partners decided to realize 

it on a specii c and real building: Mousonstrasse 35 in Frankfurt am Main. We think 

global, act local and are symbionizing now!
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5.6.

SUSTAINABILITY 

REPORT

5.6.1

GENERAL CONCEPT 

In order to achieve a truly environmentally sustainable building, the challenge has 

to be tackled on multiple fronts. Firstly, and most importantly, is the passive design 

principles adopted. Once we understand the climatic context, the design process is 

facilitated by the response to the various climatic factors. This allows us to make 

use of the intrinsic value that is inherent to the site and maximize the potential for 

energy savings.

General approach

Sustainability – a word that is often used today. It means far more than just energy 

eficiency. 

Sustainability is a central goal of our project. From the irst decision for the building 

site to the last consequences for recycling of the material. So we try to implement 

the principles of land-saving and the prevention of urban sprawl and automobile 

dependence with our OnTop concept. 

As high insulation standards give its direct effects on resource consumption and the 

climate, the saving potential linked to the building materials become more relevant 

nowadays. Today the awareness of that potential is growing in the building industry, 

and could be recognized by the interest for building certiicates like the British 

BREEM or the German DGNB certiicate. To measure the ecological footprint of a 

building the construction part is of great interest and is needed by the architect to 

make material and construction decisions based on the ecological consequences. In 

consequence, our material choice is based on the principle of low energy consumption 

in the producing process and in addition, on a minimal impact of volatile organic 

compounds.

Duden: Sustainability / LCA

According to the German Duden - a dictionary of the German language, sustainability 

has the following deinition: “Principle, according to which may no longer be consumed 

than can be provided again in future in form of growing again, regenerating”.

Source: http://www.duden.de/rechtschreibung/Nachhaltigkeit

The irst German language use of the term “Sustainability” is by Hans Carl von 

Carlowitz (1645 - 1714) in his work “Silvicultura oeconomic”. In view of the impending 

resource Crisis, he describes for the irst time in 1713, that so many trees may be 

cut down, as can be sown and planted new ones. Hans Carl von Carlowitz is thus 

considered the founder of the principle of sustainability.

Source:

http://www.nachhaltigkeit.info/artikel/hans_carl_von_carlowitz_1713_1393.htm

The concept of sustainability has a great deinition of diversity. In science, technology, 

politics and corporate practice, sustainability is rather used as a synonym and 

not seen as a ixed deinition. In context of European environmental policy, the 

environmental impact of products, become increasingly important. The vision of the 

entire life cycle of a single product is the essential feature. This is intended to reveal 

environmental damage at any point in the life cycle of the product and LCA can be 

improved.
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Triangle of Sustainability 

 

 

 Economy       

 

The connection of the three principles: ecology, economy and sociology, demonstrates 

in this pyramid, that sustainability can only be achieved if all aspects are considered.

The triangle is generally constructed with sides of equal lengths; to show that all 

three sides playing the same level of importance.

Our Understanding of sustainability at the urban scale

The idea is to keep the beneits of detached housing in a more compact urban context. 

In the sence of individual trafic it is obvious, that the more the cities become denser, 

the less they consume transport related energy. In this sence the OnTop concept 

includes the integration of  a mobility concept, that facilitates vehicle-sharing and 

innovative collective transport measures.

Our Understanding of sustainability at the dwelling scale

In order to achieve a truly environmentally sustainable building, the challenge has 

to be tackled on multiple fronts. Firstly, and most importantly, is the passive design 

principles adopted. Once we understand the climatic context, the design process is 

facilitated by the response to the various climatic factors. This allows us to make 

use of the intrinsic value that is inherent to the site and maximize the potential for 

energy savings.

The Team OnTop wants to show with the example of Mouson Street 35 how a possible 

solution could look like. The building concept includes the Energy Saving on one hand 

and the Re-Use of Soil and Building Material on the other hand.

 

Sociology

Ecology
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 Main Principle of Materials

We think one point of sustainability is the optimal use of the existing sources like 

fossil energies, electricity and renewable energies. The symbiogenesis: as an optimal 

way to realize this idea of sustainability. We want to create a new building that 

uses all energies most effective and have a minimum of losses. The re-use of the 

exhausting air from rooms of the Existing Building for example, shows the optimal 

use and also re-use of energy. 
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Location and Situation in Mouson Street/Frankfurt/Germany  Symbiont

Prototyp/Versailles/Frankfurt/Germany

Prototype for Versailles/France/Rebuild
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5.6.1.A The symbiogenesis concept

We think one point of sustainability is the optimal use of the existing sources like fossil 

energies, electricity and renewable energies. The symbiogenesis as an optimum way 

to realize this idea of sustainability, we want to create a new building that uses all 

energies most effective and have a minimum of losses. The reuse of the exhausting 

air and also the reuse of parts of the existing building, in this case the drying l oor 

,shows this optimal uses of energy and reuse in the sence of sustainability.

5.6.1.B The Sustainable Strategy of the HVAS Systems 

The Symbiont is not a stand-alone entity but is part of a bigger system that includes 

also the existing building. Our goal for the SD2014 is to promote a shift towards a 

new way of conceiving the energetic renewal of existing building, starting directly 

from OnTop. As the building situation of the existing building is explained in 5.4 

??, it is sufi cient to give a short explanation of  the concept of Symbiont. As the 

existing building uses its conventional heating system further on, the main idea of 

the concept is to use the exhaust warm air as direct recovery of the waste energy as 

recycled supply for the new part.

Energy Flow Existing Building/Symbiont with air-to-water heat pump
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Existing building and Symbiont system diagram,

for heating in winter

There is no assignment of replacement for the existing radiators, which will be 

maintained. An additional heat pump will be connected directly with the new solar 

thermal plant and will be linked to the existing gas boiler for the winter peak loads. 

By doing this, the heat pump will be used with a constant performance number 

though out the all year. The new central ventilation system will be able provide the 

fresh air supply in the room. This air will get heated by the existing radiators and 

spread around the rooms until the air will be exhausted. The cycle will end with the 

collection of the exhausted air, avoiding further heat losses. Therefore this strategy 

allows a direct recovery of the waste energy as recycled supply for the air-to-water 

heat pump. Read more information at chapter “Domestic Hot Water”. This aspect 

is one of the most innovative features of the proposed plant system: the challenge 

is to be able to recycle the waste heat that comes from the existing building grey 

water (wastewater), elevator and the Symbiont - re-using it as a secondary energy 

source. As for the Symbiont, the heating will be delivered through-out the air to air 

heat pump that is located in the ventilation unit in winter. Read more information at 

chapter “Energy/ Heating system”. 

Existing building and Symbiont system diagram,

for cooling in summer.

Existing building and Symbiont system diagram, for cooling in summer. The re-use 

parts of the building construction Material and the “Lost Energy” of the Existing 

Building is the main concept of OnTop. Beside the problem to provide living space for 

the population, solution attempts which go along with the population´s rising power 

demand linked with restricted resources are already a broad public debate. 40% of 

the whole energy consumption of the EU is spent by the inventory building sector.
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5.6.2

URBAN DESIGN AND TRANSPORTATION

5.6.2.A

The reduction of the urban heat island effect

The ontop building has no negativ effect on heating up the city center environment. 

The façade is ventilated by a gap between wall and cladding. The  plants on the roof 

garden could enable effective evaporation. 

5.6.2. B

Social and economic sustainability

The social aspect is although the reuse of the top of the existing building ,in context 

with the living people. In the “Kopfbau” will be a new space for all.

Economic wile youse  parts of the building  and no new place of the city ground.

5.6.2.C

Transportation and its relation

with housing and energie eficiency 

The building site “Mousonstrasse” is situated nearby one of the cities underground 

stations, in addition several bus lines connect the site with all important parts of the 

city.  
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5.6.2.D

Flexibility of the structure and reuse possibilities

Most of the materials have a high potential of being reused, recycled or natural ,in the 

prefabricated house system. The l exibility is nearby 100 % 

5.6.2.E

Maintenance requirements

The materials chosen for the façade and the roof are long lasting and highly resistant 

against environmental impacts.

5.6.2.F

Factors that inl uence the sustainability of the production

The wood for the production of the house construction is taken from local forest. 

Other materials and their origin are mostly from Germany in a circle of 20-500 km. 

5.6.2.G

Factors that inl uence the sustainability

of the economic viability of industrialization

The prefabricated construction ,with our partner Bien Zenker ,is most economic and 

quality way to produce. 

Concept Rules and Statement of the Team ONTOP:
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5.6.3 

BIOCLIMATIC STRATEGIES:

PASSIVE DESIGN STRATEGIES

 
5.6.3.A

Passive Design Strategies

The bioclimatic strategy for the Symbiont (SY) has been thought to be able to 

effectively control heat losses and solar gains throughout all the year. 

In winter the solar gain is optimized by the possibility of removing the designed 

shading system, offering large glasing surfaces towards south. The inclusion of 

the winter garden provides a buffer area that can store the heat during the day and 

slowly heat the Symbiont during the night. Vice versa during the day the presence 

of the winter garden in between two neighboring Symbiont signiicantly reduces 

the energy losses. The envelope has been thought to be highly thermally insulated 

and guarantee the air tightness of the entire system, preventing any iniltrations or 

losses. Thermal bridges will be avoided and speciic attention has been placed in the 

connections between the existing building and the Symbiont.

Winter:
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In summer the shading system will prevent direct sun to access the Symbiont, 

especially on the south facades. Together with this shading system, the roof overhang 

has been designed to reduce direct sun exposure. The geometry that has been 

chosen for the Symbiont offers a higher roof surface available for the installation of 

PV panels. Thanks to the OnTop location these surfaces are completely unshaded. 

Coherently with the layout of the existing building and its apartment units, cross 

ventilation has been made possible also in the Symbiont and helps in strengthening 

the passive cooling strategy in summer. The double volume staircase connects the 

two loors of the Symbiont increasing the cross ventilation not only through the irst 

loor but also on the top loor. The existing building with its massive construction 

fabric provides the additional thermal mass that can reduce in summer the thermal 

conductivity of the Symbiont.

Summer :
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5.6.3.A Envelope

The Envelope is a relection of the existing building and the urban situation. The use 

of parts of the existing building and the relection of the concept will be a summary 

of: urban architecture, architecture, social living and updating the building for the 

next 50 years. 

5.6.3.B Glazing

Concerning the facade of a building, the embodied energy content is generally high in 

respect of the manufacturing process. Transparent components are the most energy-

intensive ones in relation to their area. Their design should, therefore, always be 

coupled with further functions, such as improved day lighting or solar-energy gains. 

To consume energy for cooling should be avoided and regulated by suficient shading 

devices and passive cooling strategies. The energy production of the Symbiont is 

higher than its energy consumption, thus we can say that the energy production of 

the Symbionts contributes to the entire system with a positive addition to the energy 

balance. 

Types and Sizes of the House’s Openings

Due to bioclimatic principles the buildings window concept is well balanced. That 

means, transparent openings admit solar gains in the cold time and opaque parts 

give enough mass to permit a well balanced temperature. 

First Symbiont Prototyp (Animation for Versailles)
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Source: PD_200XFirst Floor_page AR 23
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Window List 

Source: PD_200X Upper Floor, page AR 24
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5.6.3.C Daylight

The elevated position of the Symbiont in the urban fabric allows next to high solar 

gains optimanatural lighting. The Symbiont‘s interior is made of bright materials, so 

that the surfaces are highly rel ecting. This way, the need of light is reduced, this 

concerns daylight as well as artii cial lighting, such kind of reductions always comes 

with a smaller need of high valued electricity. The Symbiont uses the direct natural 

light in the roof position, and on the other hand, gives shading and insulation, against 

heat and cold, for the existing building subjacent.

The lower l oor

The lighting concept is primarily based on a simple design which creates a maximum 

of l exibility for the interiors. In order to guarantee the most possible sustainability 

the windows openings of the lower l oor are planned with a minimal extension, so 

that no big changes in the construction of the external wall are needed.

  

Daylight factor [%] - lower l oor
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The upper l oor

The upper l oor is exposed through the large i xed glass in the south as well as 

through the side roof incision. The northern part of the Symbiont is lightened through 

a vertical window that creates optimal light conditions for a working atmosphere. 

Besides, shading elements on the south side will enable the owner to reduce 

incidence of light or overheating.

Daylight factor [%] - upper l oor

The only recessed luminaries are i xed on the kitchen unit and to highlight the stair 

steps, created through sustainable LED lighting. The entire artii cial LED-lighting 

is kept warm white (3000K) which is the perfect balance in between true color 

reproduction and ambient light.

artii cial lighting – upper l oor
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5.6.3.D

Space Planning

In terms of sustainability the space planning takes account of the necessary lexibility 

of the room design. The lexible room layout enables the use in terms of long-term/

across-generations living, which is a central idea of the utilization concept. At this 

point the heating and cooling requirements are designed in a well balanced manner, 

so that both loors have a maximum room comfort.

There are no thermal buffer spaces, because in the relection of the existing building, 

the placement in the 7th loor and the existing geometry, we developed a concept 

with the maximum compactness and space eficiency, using of passive and active 

systems to gain solar energy.

Different Space Design
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5.6.3.E Passive Heating Strategies

Concerning the usage of passive heating, the concept has a very balanced strategy. 

The external walls have an extremely good insulation and because of that there is no 

extraordinary high amount of passive solar gains needed. The use of the lost warm air 

in the recharger of the HVAC System and the thermal solar sytem with hybrid storage 

,complete the strategie.

The U of the wall W/m²K …0,11

The U Glazing of  W/m²K …0,24

5.6.3.F Passive Cooling Strategies.

The passive cooling strategies are used for a small temperature band from 21°C to 

24°C in which natural ventilation is used. For the other temperature situation we use 

a passive evaporative cooling system that functions as an adiabatic system. 
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Re-cooler for Passive Cooling (in Frankfurt)

The integrated heat-pump (G) is designed to work reversely in summer or in winter. 

The low temperature tank (B) used in winter as additional heating source for warm 

water and becomes an extra source for cooling in summer. The cooling strategy will be 

based on a central ventilation system with heat exchangers located in each Symbiont 

under the staircase. This ventilation system is used both for cooling and heating all 

the rooms. In summer, a combined strategy has been draft both for passive and active 

cooling through the air to air heat pump. More detailed information could be found 

in the chapter “5.3.2.3.2 Cooling system”. (5.4 Energy Eficiency Design Narrative, 

5.4.1 Technical Project Summary and 5.4.2 Comprehensive Energy Analysis and 

Discussion Report)

Shading devices 

The openings of the symbiont are designed to optimize the solar gains on one hand 

and to avoid overheating in summer. The windows are optimized by the possibility 

of removing the designed shading system, offering large glazed openings surfaces 

towards south. The inclusion of the winter garden provides a buffer area that can 

store the heat during the day and slowly heat the Symbiont during the night. Vice 

versa during the day the presence of the winter garden in between two neighborhood 

Symbiont buildings signiicantly reduces the energy losses. The envelope as being 

thought to be highly thermally insulated and to guarantee the air tightness of the 

entire system,is preventing any iniltrations or losses. Thermal bridges will be 

avoided and speciic attention has been placed inthe connections between the 

existing building and the Symbiont.

The situation in summer 

The shading system will prevent direct sun to access the Symbiont, especially on 

the south facades. Together with this shading system, the roof overhang have been 

designed to reduce the direct sun exposure. One again the geometry that has been 

chosen for the Symbiont offers a higher roof surface available or the installation 

of PV panels.Thanks to the OnTop location these surfaces are complete unshaded. 

Coherently with the layout of the existing building and its apartment units, cross 

ventilation has been made possible also in the Symbiont and helps in strengthening 

the passive cooling strategy in summer. The double volume staircase connects the 

two loors of the Symbiont increasing the cross ventilation not only through out the 

irst loor but also on the top loor. The existing building with its massive construction 

fabric provides the additional thermal mass that can reduce the thermal conductivity 

of the Symbiont in summer.
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5.6.3.G Thermal Energy Storage

The energy storage of our building will be supported by a system of phase change 

material called “Comfort Board” from the manufacturer Knauf. The use of the 

software PCM Express, allows some statements for the future performance of the 

building. We did a direct comparison between the conventional system with plaster 

board and the Knauf “Comfort Board” with phase change material inside.

The indings and results of the simulation showed us, that the system is very eficient 

to keep the rooms warm in the cold period.The results for the “evaluation of the room 

temperature” show us, that in the range from 4° to 14° outside temperature, the 

highest inside temperature in the range from 20° to 25° is higher with the conventional 

system. Where at also the lowest inside temperature occur with the conventional 

system, mostly in the range from 8° to 15° degrees outside temperature.

For the hot period the conventional systems shows a bit more overheating potential.

The results for the “allocation of the room temperature” show us, that the temperature 

from 22° and 23° occur more often and from 24° to 27° less often thanks to the PCM 

system. On the other hand the PCM does not prevent temperatures from 28° and 

higher. There is no signiicant difference between conventional and PCM system.
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Bioclimatic analysis Frankfurt am Main

The climate conditions in Frankfurt am Main are similar to the typical central 

continental European climate, temperate-oceanic therefore winters are quite and 

summers are average hot. The average annual temperature is 10.6 °C (51.1  °F), 

with monthly main temperatures ranging from1.6 °C (34.9 °F) in January to 20.0 °C 

(68.0 °F) in July.

Due to the proximity to the Taunus mountains, maximum temperatures in winter don’t 

exceed the 0°C where as the minimum can fall down to -10 °C, with peaks of -15 °C 

(absolute and oficial minimum record of -27,2 °C in January 1940).

In summer it is likely that the temperature raises beyond the 30 °C, the perceived 

temperature is generally higher than the registered one because of the high degree 

of humidity in the air. The absolute maximum temperature ever reached has been 

+38,7 °C in August 2003.

The maximum rainfalls occur also in summer: except from rare sunny and warm 

periods, June, July and August are characterized by heavy rain. Rainfalls are anyway 

frequent through all the year. 

Radiation Range
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Weather Data Summary

Temperature Range
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The sun irradiation in Frankfurt is average, on a horizontal surface it is 1148 kWh/mqa

Source: Climate data and graphics that follow have been taken from the “Deutscher 

Wetterdienst” database.

5.6.3.H Ventilation

The ventilation is working normally automatic over the HVAC system, with energy 

recovery. The passive strategy is to open the windows during the night and the cross 

cooling of the building. 

5.6.3.G Hybrid or Semi-Passive Systems

The semi passiv system works with two starge tanks .One for high temperature ,and 

one for low.This is the optimum for the reuse over the Zaugg Heat Pump System and 

too save the thermal gain of the solar system

5.6.3.H Exterior Design

The exterior design follows the envelope of the rules in context to the situation on 

top of the building
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5.6.4 

CONSTRUCTION SYSTEM

The construction is a typical German prefabricated wood construction, light 

weight, modiied and optimized for the local urban situation and especially for the 

competition in Versailles, in cooperation with a local company around Frankfurt.

Core building material of our walls is the renewable natural product wood, Gypsum 

Board, PCM (Phase Change Material) Gypsum Board, Particel Board and Steico Wood.

Insulation:

WOOD, that comes from native regional forest

, that is processed in regional sawmill 

, that is precisely machined to design solid wood 

, that is technically and dried without chemicals 

Built for the future: innovative, natural ,eficient and massively. 

That means:

Excellent thermal insulation in winter.

Perfect heat protection in summer.

Natural climate regulation.

Intelligent Installation level for cable routing.

Vital storage with PCM Gypsum Boards on the Surface of the wall inside
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Summary:

All materials that were used for the constructional system have a positive inluence 

in following ields: energy consumption, solid waste, water usage, light weight for the 

static and construction time.

Not only in constructional, but also in social and economic view, due to partner 

selection, that are mostly situated near Frankfurt, to mention here one of our partner 

Bien Zenker.

The German social system and building laws include the sustainability, quality and 

green building standards such as ENEV, BESG, DGNB, TüV, DIN.

ENEV - Energy Saving Ordinance for New Buildings.

BESG -  Act on Feeding Electricity Renewable Energies into the Public Grid.

DGNB - German Sustainable Building Council.

TÜV -  Technical department.

DIN -  German Industrial Standard.

Most of the European Laws are signiicant part of German Laws.
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5.6.5

MATERIALS

To create a sustainable building there is always a discussion between the different 

aspects and views of Architects, Engineers, Owners and Users.

In this manner is the selection of the construction and materials is a process with the 

different facts in ields of architecture, economy, ecology, engineering, design and 

together in relation to sustainability with LCA.

Especially with the situation on the roof top in the city of Frankfurt, the facade was 

important to develop in the different views of the faculties.

Planned Wall Construction Team OnTop4

One of the main criteria for the team OnTop is a construction of lightweight 

construction, thereby two variants can be considered: a construction in timber or 

alternatively a steel supporting system. Other examples of construction such as 

concrete and masonry would be for concern from the perspective of disassembly 

and the reconstruction of the building. Considering the life cycle of the two materials 

is clear that both wood and steel products are sustainable.

The resource stock of wood is thoughtful in management and in steel by its good 

recyclability and reusability suficiently available, so prove both materials as a 

resource- friendly. A decisive disadvantage in the use of steel is extremely high energy 

consumption in the manufacturing process. In addition, the high cost of its extreme 

weight and inconvenience during transport in comparison with wood, played a 

decisive role in the choice of the material - wood. The dismantling and reconstruction 

of the chosen material can be crucial for the decision. Here is the steel structure 

against a wooden structure at a considerable advantage, since these as often lets 

go and build. However, this criterion in our opinion, be neglected, since it is on this 

project only will be build two times. Thus, by proper selection of the material and 

a precise planning this disadvantage of a wooden structure are compensated and 

leads to any serious Problems. Both materials are durable and ideal for sustainable 

building, yet for this project, a construction of the lightweight design of structural 

timber – is a better choice.

The building structure for competition in Versailles is therefore contrary to Complex 

in Frankfurt fully realized in wood frame construction to meet the criteria. The 

wall consists of 200 mm wide wooden pillars with intervening deined Wood iber 

insulation. Then outwardly an additional 100 mm thick build wood iber insulation. In 

this way, minimal power consumption is possible. The internal lining of clay panels 

gives the interior a pleasant climate. Through the dark outer facade of iber cement 

boards stabs the symbiont from the white plastered out masonry wall.
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5.6.5.A Green  Materials

The re-use of parts of the building, outer wall ground l oor symbiont, with a new 

isolation

Save materials and generate new living space without new land use.

All other materials will be checked with Simapro7 in a LCA few.

Example 1:

Particle Board and Particel Board, cement bounded

The Re-Use of Parts from the Building Material and the “Lost 

Energy” of the Existing Building is the Main Concept of OnTop.

Ground Floor (Floor 6 EB)  Symbiont lower l oor: Red Walls are new
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Example 2:

Clay Plaster to Particle Board, Indoor Use

Example 3:

Gypsum Plaster to Particle Board, Indoor Use
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5.6.5.B An Example of Sustainability of Gypsum:

The gypsum consumption in Germany in 2000 was with over 9 million tons. Out of 

these, more than 5 million tons as FGD gypsum from lue gas desulphurization of coal 

power plants available. Natural gypsum is available in Germany only in four areas 

still to a considerable extent. To conserve the natural resources of raw materials 

and landscapes worthy of protection should therefore receive priority uses of FGD 

gypsum and the remaining demand with natural gypsum.

According to Beckert Study the FGD gypsum are as clean or cleaner than natural 

gypsum. In the long term production of FGD gypsum, however, is uncertain, as it will 

come as a result of Europe-wide liberalization of the electricity market inevitably 

more costly to shut down coal-ired power plants.

Plasterboard may be made from natural gypsum and/or FGD gypsum. Here, the 

raw gypsum is irst calcined at temperatures of about 150 ° C for so-called stucco. 

Lastly, the inely ground plaster of Paris is again mixed with water and applied to 

conveyor belts between two layers of cardboard. Besides the production of gypsum 

hemihydrate 

(stucco) makes the heat for drying and hardening of the plates approximately 35-55 

% of the embodied energy of (total embodied energy = 5490 MJ / m³).

Gypsum iber boards, the reinforcement of the plates is done with uniformly 

distributed in the gypsum paper ibers (100% recycled). The gypsum iber mixture is 

applied dry on a moving belt, watered and then plates pressed under high pressure 

(embodied energy total = 6190 MJ / m³).

For recycling gypsum plaster there are various methods from the demolition usually 

contaminated plates are currently very expensive process into consideration. 

Prerequisite for the recovery of gypsum is a high purity,  that in construction practice 

does not exist or would be produced only with disproportionate effort. There fore 

essential to avoid adhesions in association with contaminants such as plastic ilm 

coatings or foam insulations.

Conclusion:

Plasterboard and gypsum iber boards can be produced in a simple process steps and 

with a comparatively small amount of embodied energy. The raw materials of natural 

gypsum and FGD gypsum are still plentiful in the medium term. Due to its origin as a 

byproduct of coal-ired power plants has FGD gypsum compared to natural gypsum 

to the clearly more favorable environmental proile.

 The former environmental label RAL -UZ 60 for plasterboard and gypsum iberboard 

was withdrawn, as has been requested for no gypsum product, the Blue Angel. This 

was probably due mainly to the claim “100% FGD gypsum”.
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5.6.6

ACTIVE SYSTEMS AND EQUIPMENT

The HVAC System is characterized the following units:

 - Thermo solar collectors used as the main heat source. 

 - Central air-to-water heat pump equipped with a hot water storage tank. 

 - Secondary low temperature water storage tank in winter used for  

  additional heating and heat recovery from the existing building in  

   Frankfurt. In summer the same storage tank will be used as cold water    

   buffer storage for passive cooling.

 - Ventilation units with heat recovery located in the Symbiont with an  

 integrated air-to-air heat pump for active cooling.

(will be completed in Deliverable #7)
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5.6.7

PV SOLAR SYSTEMS

Sunpower is the manufacture of the Solar panels from Team OnTop.

Facts about panels:

Most energy from less space:  SunPower X-Series solar panels deliver 44% more 

power per panel.2 Which means you can create more power in smaller spaces, with 

fewer panels and you can position them on the sunniest parts of your roof.

Most electricity:  Simply put, SunPower X-Series panels produce more electricity 

than conventional panels. They convert more sunlight to electricity, producing 75% 

more energy per square foot over the irst 25 years.

Most lexibility: Because X-Series residential solar panels generate more electricity 

from a smaller area, you can expand energy production simply by using additional 

roof space to add more panels later.

Most peace of mind:  More guaranteed power. SunPower offers the best combined 

power and product warranty over 25 years5  and because they are built on a solid 

copper foundation, SunPower solar cells deliver unmatched reliability over the 

lifetime of your solar energy system.

Most beautiful:  X-Series panels are offered in SunPower® Signature™ Black, 

designed to blend harmoniously into your roof. Built using all-black solar cells and 

anti-relective glass to reduce glare, the premium aesthetics can accommodate a 

variety of architectural styles.
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5.6.7.A Conditions of Sustainability

The determinants of the sustainability of the entire life cycle of Photovoltaic modules 

are numerous, so are their weight and impact not easy to quantify.

For this purpose, the following sustainability criteria:

• Short energy payback times and high yield factor.

• Low space requirements and Possibility of integration in existing infrastructure.

• Low material costs and adequate supply of material.

• Low emissions during Material extraction, production and operational.

• Recyclability at the end of life period.

Figure 8: PV - modules (1)

Source:http://blog.milkthesun.com/de/photovoltaik-anlagen-recycling-interview-mit-wilfried-taetow-vom-pvcycle/

The superiority of silicon technology in the photovoltaic market, this present the cost objectives with conventional 

energy sources in question. This “Thin-Film Technologies” are due to the lower material consumption in potential 

advantage, which in their efi ciency and reliability must be competitive.
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5.6.7.B  Energy Payback Time and Gain Factor

One of the most important prerequisites for a long-term, renewable energy technology 

is a short energy payback time. Producing and structure of a PV system used primary 

energy needs in the shortest possible time to import again. If one calculates the life 

of the system results so from the crop factor, that is, the ratio of generated energy 

expended to energy, which should be as large as possible.

It is now an average service life of PV modules in the amount of 25 years. The longer 

life expands the crop factor from requiring but also the long-term involvement of the 

PV system into corresponding substructures.

Recycling

While photovoltaic modules operate without wear but their life limited because of 

the pressures under different weather conditions.

The recycling concepts are therefore an important prerequisite for a sustainable 

contribution of photovoltaic to our energy supply, mainly because they are also 

valuable reusable raw materials included.

Figure 9: Spent PV modules (3)

Source : (3) http://www.solaranlage.eu/photovoltaik/betrieb/nachhaltigkeit/pv-recycling
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With the growing solar industry, the installed capacity increased constantly.

New major projects worldwide and more evolving distribution on the roofs of houses 

in this country segregates the demand for raw materials continues. The ingredients 

of PV system make recycling economically viable. For example, in recent years, i rst 

photovoltaic systems in a Pilot plant of Deutsche Solar AG recycled. By 2015, a 

considerable have had their amount of PV modules. The expected future waste will 

grow by leaps and bounds. By recycling the producer can provide valuable

Recover raw materials and reduce the need for virgin materials.

So the most advanced technology supports the production of waste, complete 

worn-out and broken modules remanufacture, thereby recycling rates to achieve 

more than 95 %. In order to process the Alt modules economically, is a high quality, 

comprehensive recycling system along the entire solar value chain essential.

In order to build this at EU level has the solar industry as a common measure the 

PV CYCLE association founded. The rapid growth of photovoltaic can also waste 

generation of PV-production rapidly increase. For this purpose, it will be essential an 

effective to create circular economy. The strong growth and high price pressure in the 

industry requires new and inexpensive sources of solar silicon, which for reduction of 

material costs contribute. 

In addition, the environmental impact is reduced by recycling. In addition to the 

energy and resource conservation course, it is also about loss or release rare or toxic 

elements and compounds to prevent. Both old modules and production wastes are 

to be disposed of. (4)

Figure 10:
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5.6.7.C  What is PV Scrap

The PV - waste is about 90 % of crystalline silicon (c- Si ) and 10% account for thin-

i lm cells. The thin-i lm cells are nevertheless to rise (Fig. 11) to about 20 % in 2020. 

Figure 11: Estimated material accumulation on the module technology

Quelle:(6 )http://www.bine.info/publikationen/publikation/recycling-von-photovoltaik

Achieve currently mostly not sufi ciently pure material fractions when using old solar 

modules. In the “down-cycling” is achieved today little revenue. The storage causes 

considerable costs associated with fees are to compensate. At the “upcycling” 

determines the cost of the module recycling, whether a recovery is achieved at a high 

level of value. The re-use product level is in terms of the energy balance of useful and 

should therefore always are desired. To keep the cost down, compromises must be 

received. For the evolving technology will make it possible for all components to be 

separated to pure commodity.
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5.6.7.D Sustainability of Recycling Processes

There are many recycling processes strongly regarding the ecological eficiency

distinguished (Fig. 12). For example, in shredding and incineration the recycling rate 

of Al, Cu and glass is low. Accordingly, the inferior end products, thus reducing costs 

is excluded. In comparison, the pilot plant achieved with manual separation at low 

throughput a satisfactory rate of recycling. For example provides the automated 

system at high through put excellent end products. Thus they achieved with energy 

and cost-effective, high recycling rate. By this operation, the eco-eficiency taking 

into account the entire life cycle of a product is achieved following: to combine 

the environmental beneits and cost reduction, energy and to regulate resource 

consumption, environmental impact and recyclability to provide the economic value 

of the product over.

Figure 12: recycling processes compared 

Source:(7)http://www.bine.info/publikationen/publikation/recycling-von-photovoltaik-modulen/nachhaltigephotovoltaik- needs 
recycling /
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Existing Building (EB) and Symbiont (SY)

5.6.8.A Existing Building 

The solar thermal plant for the EB in the Mouson Street in Frankfurt will be placed on 

the roof area of the „Kopfbau“ (Head-Construction: the western side of the existing 

building presents some differences in comparison to the rest of it and it will be 

named Head-Construction).

5.6.8

THERMAL SOLAR SYSTEMS
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The solar thermal system consists of twelve solar-collectors provided by Paradigma 

Solar GmbH for a total of 60 m2. It has been designed to cover the entire energy 

consumption during summer periods: 100 % of the hot water demand in June, July 

and Paradigma will be collect by the solar collectors. 

The innovative technology, that goes into each solar module - up to 21 vacuum tubes. 

More than one million of them of solar collectors CPC Star Azzurro AQUA PLASMA 

offer the innovative CPC technology. Highest yields, even with little sun.

     One Modul 
        

         

Sun rays for a simple and clever principe: Each collector module is equipped with 

a number of vacuum tubes that are converting sunlight into heat by means of an 

absorbing layer. CPC mirror, which are positioned underneath the tubes, allow 

maximum sunlight exposure to be absorbed. Because of their shape they absorb 

every ray of sunshine in optimum angle to the tubes. That way by diffuse irradiation 

as well as by cloudy weather the sunlight will be efi ciently converted into heat. Each 

tube works like a thermos: Thanks to a vacuum between the inner and outer tube the 

heat is stored for a longer time in the tube and not comes outward. When the solar 

thermal plant reaches a sufi ciently high temperature, the energy is then directed 

to the hot-water tank storage. On the other hand, in case the temperature does not 

reach the limit of 50 °C, the l ux is channeled to low-temperature storage.

Function Principe in Frankfurt
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Symbiont (SY) prototype

echnical concept that stands at the base of the ONTOP innovation gathers together 

the OnTop Symbiont and the existing building in Mouson Street in Frankfurt.

Due to obvious physical reasons the prototype in Versailles will focus on the Symbiont. 

The main concept will still be presented through some adjustments:

A Mock-up in Versailles will stand for the solar thermal plant designed on “Kopfbau” 

in Frankfurt, what at the competition not exist.

For the SD2014, the installed solar-thermal-collectors will cover only the surface of 

3 m² and will be placed next to the technical room as it can be seen in the following 

drawing. The 10 °C slope of the vacuum tube-collectors reproduces the roof slope of 

the “Kopfbau” in Frankfurt.

 

Place Symbol:
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Function Principe for the Symbiont:  
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5.6.9

WATER

5.6.9.A Plumbing System Design

A plumbing system is already included in the existing building 
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See also Project Drawing Page

Due to economic reasons it has been decided to avoid major interventions for the 

existing building, but the replacement of the ittings in the bathrooms and in the 

kitchens would further reduce the total water consumption, and some teaching and 

information for the user of the building to safe water.

There for the Symbiont plant system has been directly connected to the existing 

building without any extra adjustment on the current hot water system. 

From the black water, we get the energy back through a heat exchanger, to use it for 

the low temperature storage tank (PM Page .87-89)

          

Blackwater Energy Exchanger in the New Water System
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5.6.9.B  Symbiont Prototype

The plumbing system in Versailles has to supply water for household use and for the 

plant system. As the OnTop Symbiont designed for the building in Mouson Street in 

Frankfurt also the Solar Decathlon Symbiont (Versailles) will not foresee the recycling 

of embodied water. The cooling system will therefore not count of the recovery of 

wastewater but the overall amount of wastewater will be reduced by the installation 

of water saving ittings in the sanitary-facilities.

The plumbing system will be directly connected to a fresh water tank – which was 

dimensioned accordingly to the water budget estimation- and will direct the grey 

water into a separate collector. 

 

To be able to develop a more precise survey on the water needs, hereby we request 

further information about the “deinitions of a real life condition process using the 

prototype during the competition”, as mentioned in rule 12.5.

Black Water/ Embodied Water System:

Freshwater:
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310 Solar Decathlon 2014
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5.7.  COMMUNICATIONS PLAN

5.7.0  REMINDER

5.7.1  COMMUNICATION PROJECT

5.7.2  PUBLIC TOUR DESCRIPTION  

 

5.7.3  TEAM VISUAL IDENTITY MANUAL

5.7.4  SPONSORSHIP MANUAL
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Ontop is not a product, but a concept. A concept that contributes to a symbiotic 

solution for some of he mayor challenges that the German and most of the other 

Western European societies are facing today:

1. Demographic Change

The overall population is decreasing and ageing while the population in economically 

and socially attractive cities is increasing. People are moving from the rural areas to 

easily. For the last two reasons, cities are also getting more and more attractive for the 

increasing share of elderly people. All this poses a high settlement and adjustment 

pressure on the attractive cities. New living space has to be created and the existing 

buildings and infrastructure has to be adapted to the needs of an ageing society.

2. Energy Transition (“Energiewende”)

To narrow down the impact of climate change and to abandon the dependency on 

fossil fuels, the energy demand has to be minimized and the remaining demand 

has to be covered by renewable energy sources. To minimize energy demand in the 

building sector, it is not merely enough to build new plusenergy houses, but rather 

necessary to refurbish the existing building stock. Furthermore it is necessary to 

produce renewable energy where it is consumed, i.e. in urban agglomerations and 

cities.

5.7.1 

COMMUNICATION 

PROJECT

5.7.1.1 

Overview project ontop

Think global - act local - symbionize now!
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The OnTop Concept

The further development and adaption of cities are playing a leading role in i nding 

solutinos for the mayor challenges named above. But while developing these 

solutions we have to keep one thing in mind: a city is not only made of buildings 

and infrastructure, but it is also made of the people who live there. A solution 

that neglects the local resident's needs, e.g. by initiating gentrii cation, is not a 

sustainable solution. Concept Ontop offers a symbiotic solution that makes use of 

the economic power which is contained in settlement pressure, in order to update 

existing buildings and infrastructure in the cities for an ageing but fossil-fuel-free 

society, without compromising the local residents’ future. 

Existing Building

Symbiont

New technology

Facade
refurbishment

1

The OnTop Concept is designed to match a large 
number  of existing buildings, especially those 
beeing built in the 1950s and 60s. This approach 
is a reaction to actual buildings energetic 
inefi ciency and the settlement pressure.

2

The Symbiont is set on ontop of the existing 
buling, the facade is beeing refurbished and new 
technologies are installed to generate an overall 
energy surplus.
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3

The concept's major qualites are 

emphasized by the Symbiogenesis: the 

existing building and the Symbiont merge. 

So one component can't exist without 

another. 

The concept 

shows its effects 

in i ve steps:

Symbiont

New living space is created by adding adaptable 

living units on top of an existing building, the so called 

symbionts. The roof of the symbionts is used to 

produce a surplus of solar energy. It can vary in size 

and shape to i t to multiple buildings.

Symbiogenesis

Because of the settlement pressure the symbionts 

can be let or sold with proi t. This proi t used 

to refurbish the existing building, reducing its 

energy demand and increasing its usability 

and intrinsic value, i.e. by adding an elevator or 

common area. Furthermore the energy supply of 

symbionts and existing building merges, using the 

existing building’s equipment and retroi tting new 

equipment in order to use as much local renewable 

energy as possible.

Symbiosociety

SYMBIOSOCIETY describes the concept's relevance 

for society: Since the concept opens up new 

i nancial resources, a profound refurbishment of 

the existing building can be i nanced wihtout raising 

the rent excessively, thus avoiding gentrii cation. 

The new residents of the symbionts enjoy living 

in a sound and grown urban neighborhood, while 

the local residents enjoy the amenities of the 

refurbished existing building.

Symbiocity

In a symbiogenesis with the symbionts the existing 

building is no longer only an energy consumer, but 

also energy producer and storage, thus becoming 

an intelligent node in the energy infrastructure of 

the city. Shared facilities for mobility and social 

activities in the building also contribute to the 

mobility and social network of the city.

Symbio-life cycle

According to the demographic change, the OnTop 

concept offers various types of Symbionts with 

multiple groundl oor scenarios, covering multiple 

situations in a life cycle. Our concept respects 

the different demands of young couples,  small 

families, l at-sharing-communities or pensioners.
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The ontop Concept

As a concept, OnTop can be and has to be adapted to every specii c building project. 

The economical, technical and social characteristics of the city, the neighborhood, 

the site, the existing building, the owner and the residents have to be taken into 

account. Concept Ontop can provide the leading principles that have to be followed 

in the course of a profound planning process, in order to get the most out of it in every 

specii c building project.

This is an innovative and intelligent node which blends in with the energy, mobility 

and social networks of the city.

To prove that our concept Ontop can be realized with existing technologies and under 

existing economic, legal and social conditions, we and our partners decided to realize 

it on a specii c and real building: Mousonstrasse 35 in Frankfurt am Main. We think 

global, act local and are symbionizing now!
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5.7.1.2

Team OnTop and our goals

The communication plan is an important part of project OnTop. This section of the 

project describes our daily work and communication management inside our team 

as well as to the public.

Furthermore it emphasises the way how we want to reach our two major goals:

- succeed in the worldwide awarded competition Solar Decathlon Europe  

 2014

- creating an innovative, sustainable and energetic eficient contribution for  

 present and future living and housing conditions

The team „OnTop“, the FH Frankfurt University Applied Sciences student team is 

taking part in the Solar Decathlon Europe 2014. It consists of about 40 Bachelor 

and Master students from different faculties divided into smaller groups working 

together interdiciplinary. Every team concentrates on a speciic focus and as a result 

they work more effectively together, like organisms in nature during a symbiosis or 

further in a symbiogenesis.
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5.5. 

Teammembers

ARCHITECTURE

Alicja Paluba

Team leader

Paol Wottschel

Jaime Vilches

Martin Krämer Martin Flämig Milan Wicke

Benjamin Hofmann Patrick Maeder

Fabian Früh
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Sebastian Krause

Team Leader

Viktoria Giss Michèle Hass

Martin BaronMatthias Joost

ENERGY
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Cem  Yagcigil

Team Leader

Georgios Andreou

Team Leader

Edgar Vogel

Team Leader

Mojdeh Nezafat Anari Finn Klock Maximilian von Alvensleben

Nathanael Gilet Quentin Ferry Simon Sesmat

COMMUNICATION

Jessica Schiavon Raguel S.Nogueira
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Andreas Dierking

Team Leader

Marius Schubert Miguel Valencia

Mathias Dill Tatjana Jakobi-Friedmann Felix Sattler

Inna Sivinska Anna-Lena Heller Nadia Badawi

ENERGY
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Karim Ayoub

Team Leader

Miki Grbic

Ali Yilmaz

Team Leader

Arbnesha Berisha

PROJECT MANAGEMENT

MARKETABILITY

5.7.1.3

Challenge

Nowadays energy-surplus-houses do not stand for innovative model homes, but 

also for ambitious projects based on building experience. But both the contributions 

of the SD and SD Europe competitions as well as energy-surplus-houses deal with 

newly constructed small residential buildings.

At the international, European and German national level, the challenges today are 

mainly energy turnaround and demographic change. Cities and metropolitan areas, 

where already 70 percent of the German population lives today, take a leading role in 

this. Here, for example in the city of Frankfurt am Main, which represents the center 

of the Rhine-Main metropolitan area, increasing urban density is an additional 

challenge.
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We want to demonstrate an approach to 

these urgent social challenges with the 

help of our contribution. This will greatly 

inluence the current development of 

cities.

For us following needs of action arise:

- React on increased urban 

 density and create new and

 affordable living spaces;

- Renovate existing buildings (energetic);

- Age-appropriate Architecture (Demographic Change);

- Conversion and extension of the existing infrastructure (energy grids and  

 mobility)

In contrast to the usual procedure of 

building new houses on open spaces 

and destroy them, we want to achieve 

the same result by creating new 

living space on top of already existing 

buildings.

Frankfurt, with its buildings from the 

1950s, offers the best opportunity to 

realize our project. We want to reach 

different target groups from different ages and social standards in speciic ways. 

We want to approach our ambitious target groups from different ages and social 

standards in speciic ways.

The expected budget for the sensing of communication was set in the amount of 

47.000 € to achieve our projects goals. This is 5% of the total budget.

Our team is working on effective 

communication since the successful 

submission of the application. Members 

of the team Ontop work with many 

resources such as lyers, brochures, 

presence on the internet and direct 

communication such as attendance at 

various trade shows and events.

Think global – act local – symbionize now!

This motto describes our main idea 

of how architecture, lifestyle and 

social awareness should change and 

complement each other. We’re trying to 

handle the challenges in metropolitan 

areas and react to the increasing 

urban density, renovation of old 

existing buildings in an energetic way 

and demographic change. According 

to these aspects we created our own 

solution and language to transmit 

about our concept.
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5.7.1.4

SWOT Analysis

We created this SWOT analysis to deine 

different target groups for our entire 

communication work.

According to the growing interest in 

green and sustainable architecture 

especially in metropolitan areas, we 

wanted to take an advantage of this 

actual development by combining 

our speciic communication language 

to our categorized target groups in 

attractive ways.

But it is even dificult to not get lost in 

this rising discussions. So this analysis 

helps us to ilter and to cater eficiently 

for each target groups special needs.

Beneit - „Generating new insights and

examining their practicability“

The measures developed in the concept of the Team OnTop encompass the following:

A)  (Re-)densiication in the city whilst taking into account urban building and  

 architectural qualities.

B) Handling and retroitting of the building stock as an integrated system,  

 with a view to energy-eficient barrier-free construction with due regard to  

 static structure and housing technology.

C) Handling and retroitting of the infrastructure, with a view to intelligent  

 energy grids and e-mobility.

As part of the SDEurope an energy-related solution will be developed as a 

demonstration project, which will be in accordance with the above-mentioned 

measures. The insights the donors as well as the project and cooperation partners 

shall gain touches upon the following areas aswell:

- Research and development in technology and design 

- Model project as a precursor to a standardized process / implementation in  

 practice 

- Know-how for consulting and (inancial) planning.

With the help of our communication efforts the approaches to a solution and the 

experience gained from the demonstration project will be presented to an expert 

audience. In this way obtained indings, adapted for other situations aswell, can 

contribute to the dissemination of the conceptual approaches.
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Evaluation of own products

Beneit - „Advertising/Communication Activities“

By taking part in the high-proile 

competition, the project and 

cooperation partners receive the 

opportunity to present their company 

and substantial project contributions 

in a favourable context.

Furthermore they can highlight among 

experts the positioning of their company 

in terms of their respective corporate 

philosophy. The SDEurope develops its 

effectiveness for the donors as well as 

the project and cooperation partners in 

terms of advertising through its strong 

position in the professional world of energy-eficient construction and solar energy. 

In Germany the competition enjoys vast prominence and popularity within these 

circles.

Only partners compatible with the focus described above are invited to participate. 

For only those who it well to the outlined concept and complement, its direction 

and implementation with their company proile, can contribute to the quality of the 

symbionts and the symbiogenesis.

From the beginning, we will present our ideas at conferences and conventions to 

a professional audience. Wide coverage in the media and information events are 

planned in addition to a web site and publications in specialist periodicals in due 

course. In the process we work closely with supporters like the city Frankfurt, in 

order to achieve a high impact. By doing this we also want to stimulate the discussion 

of the pros and cons of different approaches concerning energy transition and 

demographic change.

 Strengths:

 - Existing expertise of the   

 department of the university of  

 applied sciences

 - reputation of the supervising  

 professors / of the university

 -  already existing cooperation

 -  successful application at the  

 SDE

 Chances:

 -  working on a topic which is

 inancially and through   

 directives strongly supported by  

 politics

 -  working on a topic, which is

 sustainable and which must be

 considered by companies to stay  

    viable

 Weakness:

 -  the students have a lack of  

 experience in the realization of

 such a project, uncertainty of the  

 project development

 Risks:

 -  ecoanomic crises and changing  

 focus of politics

 -  innovations which use an  

 approach not considered in the  

 SDE competition, but solves the  

 same challenges 
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As part of the competition phase in Versailles also numerous lectures, forums and 

panel discussions will be arranged by the organizers, so that supporters of the 

individual teams can present themselves to an international expert community 

and can actively participate in the framework program of the competition. The 

transportation will also be utilized e.g. by holding information events at selected 

sites en route to Versailles to increase the public presence and raise the visibility 

of the project. This equally beneits donors, the project and cooperation partners as 

well as participants and visitors of the contest.

Communication

Beneit - „Participation in the exhibition with prototype“

The concept of the symbiont developed jointly by the Team OnTop and the supporters 

will be built as a prototype for the contest in Versailles, where it can prove its potential 

– in direct comparison with other innovative projects aswell.

 Strengths:

 - Expert in communications  

 support teams

 - Usage of different

 communication channels and

 continuous reporting

 Chances:

 -  Access to international

 specialist press and expert

 audience due to the solar

 decathlon

 -  fortiied recognition and

 attention in the media due to the

 solar decathlon

 Weakness:

 - Students have lack of experience

 in public relations

 Risk:

 -  other research topics, which are

 more interesting for the media
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Prototype

 Strengths:

 - The symbiont meets the

 challenges of:

 - Densiication,

 - Accessibility,

 - Energy autonomy

 - It incurs a symbiogenesis and is

 additionaly:

 - affordable

 - adaptable to different

    environmental surroundings

 - sustainable

 - innovative

 Chances:

 - existing demand of solar houses

 on the real-estate market

 - commercial sponsors can be

 found

 Weakness:

 - adaptation must still be

 examined

 Risk:

 - competing technologies,

 cutting of funding from public

 institutions
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5.7.1.5

Target Groups

Depending on the progress of the 

project OnTop, some stakeholders are 

of greater importance than others. 

These need to be determined and 

prioritized generally. Below the most 

signiicant target groups for the team 

OnTop are deined and described in 

more detail:

Experts in Planning and Building

Despite the fact that we are students 

trying to bring solar building to a higher 

level, especially in metropolitan areas, 

we have received huge acceptance and 

interest in our work from established 

experts. They are mostly in mid or higher 

age and well-situated. Their major 

interest aims to our concepts feasibility 

and marketability in future. So we reach 

this group with brochures, data sheets 

and presentations during events most 

effectively. If these interested experts 

were not able to help us themselves, 

they introduced us to many important 

contacts who could.

Major Public

This group represents the possible 

future inhabitants of the “OnTop 

House” including all ages and social 

classes, from birth up to old age. We 

are involving them through invitations 

to our events raising their awareness 

of environmental protection and energy 

use by explaining our concept face-to-

face. We also try to reach them with 

our website, our Facebook page and 

also with our videos on vimeo. They are 

very interested in new opportunities to 

improve their living conditions while 

reducing their energy consumption. 
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Press and Specialist Press

The general press audience normally 

prefers a short, informative overview of 

the project. The level of detail therefore 

will be kept to a minimum. More 

personal topics can be picked up such 

as a description of the team itself or 

reports of our various events.

In journals or magazines for a speciic 

audience, more detailed texts are 

published. Next to general information 

about the project, certain topics will be 

discussed in detail. This is possible because the articles in such journals are often 

longer than those of general newspapers.

Visitors to Fairs, Visitors in Versailles

This is a target group with some of 

whom have more previous knowledge 

than others, but they all do have great 

expectations. The best way to deal 

with public visitor information events 

is to choose a middle course, which 

allows an introduction to the non-

professionals but also captures the 

interest of professionals. Accordingly 

it should be assumed that a certain 

entertainment value is expected at 

public events and they also get an 

overview of the current developments 

in research and development.

Partners and Sponsors / Financial Institutions (Banks)

The project OnTop would not work without sponsors 

and partners. Therefore, this target group plays a very 

important role in our work because these institutions 

can give us very important inancial support. The 

representatives of our supporting companies have a 

very high expertise in their speciic areas. In addition to 

their interest in the project, they want to be represented 

in our advertising and be informed about the latest 

news as early as possible, especially when it refers to 

their type of product. The exchange of knowledge but 

also personal contact is important for good working 

relationships. Meetings at the university or at company 

facilities are therefore necessary on an ongoing basis. 

We will also invite our sponsors to events and fairs to 

keep them up to date. They can also consult us in the 

area of marketability. Furthermore their awareness and 

reliable image automatically strengthens our product 

portfolio.
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Real-estate agents, Tenants and Buyers,

Ministeries and Local Authorities

This is an important group that helps us 

to get more familiar with the city and its 

administration. They are interested in creation 

of new living space with increased quality 

of life, the attractiveness of their cities and 

growing social awareness of their inhabitants. 

We are glad to learn a lot from them and get 

support.

We also need the advice of real-estate agents 

to get another perspective of the renters‘ 

needs and wishes. This is basic information we 

need to improve the architecture of our house 

in the most adaptable and acceptable way. 

Therefore we don’t forget the importance of 

marketability, which includes the optimization 

of energy consumption and building cost of 

the house.

5.7.1.6

Action‘s Description

5.7.1.6.1

Product Strategy

Every target group has particular interests. Therefore they have to be reached in 

different ways, sometimes just one but in most cases several groups simultaneously. 

It is important that we are able to react on each speciic target group spontaneously. 

So we created an arsenal of needed information material for each group. Organising 

events is often the most effective way to give multiple targets an understanding about 

us. In the following pages, a detailed description of the communication channels and 

strategies for the deined target groups can be found.

We communicate our message through digital media, such as our homepage, 

Facebook or videos on Vimeo, as well as using print media like lyers and posters. The 

biggest overview is transmitted by the brochure. Their purpose is to inform interested 

people, who can be possible sponsors or visitors at the Solar Decathlon Europe 2014, 

but also to keep already informed contacts up to date.
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5.7.1.6.2

Communication Channels

Press

The “Rhine-Main area“ is one of the most attractive economic regions in Germany, 

therefore a large target group is reached through the constant work with different 

media. We publish continuously articles of the current news in the press. We 

puplished a series of articles in cooperation with the trade press. It is easier for us 

to get published by regional newspapers in and around Frankfurt because they got 

to know us earlier and they are more familiar with our university. In return it is a 

communicative beneit for us getting in contact to possible sponsors and experts 

in our region. Our published articles increase the circulation of our research and 

development project.

Detailed information can be found in the „Press Release“ section.
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Website Team OnTop

The website (www.ontop2014.de) and the house OnTop are our most direct 

communication methods as well as the most eficient to show the qualities of our 

project.

Our web design is attractive and the information shown there follows a logical 

structure about the team, the house and the SD Europe competition. So our website 

is a good tool to reach as many different target groups as possible.

The design uses attractive and simple graphics at the same time, for any person 

regardless of their abilities with computers, may be able to access all available 

information about the team OnTop. Starting on January 2013 until now the home 

page has been updated continuously with our events. Our website has icons with 

direct links to our pages on Facebook and Vimeo.

One of our goals is to create online presence for the Solar Decathlon Europe, a 

circulation of information on digital media and a greater presence on events, 

especially those in the solar house. These social networks help us create interaction 

with every person interested in the competition and our project. The team wants to 

promote innovation, sustainability and energetic eficiency throughout the “Rhine-

Main area” in an effective way with our public.
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Facebook

At the beginning of the project we have created a fan page on Facebook. The fan page 

is used to make contact to the users on Facebook that might be interested in the 

project OnTop and the SDEurope competition. The platform also serves to exchange 

ideas and experiences for everyone who wants to express their views. From this 

proile we recommend our friends to become fans of the page. Our Facebook wall is 

illed with constant updates and we offer links about our team and the competition.

In order to ind out which team has more followers, we get to know the others 

communication strategies and establish new goals to increase our presence online. 

The conclusions drawn up to the date of April 30th 2014 show that we are the sixth 

team with greater number of followers. Currently our team has 2057 followers. This 

huge feedback shows that Facebook is an even more effective communication tool 

as our website to carry out our concept to the general public in a simple way.
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Vimeo

From the beginning of the competition we started to document our work with the 

help of ilm and photography. The project development and special events are 

recorded throughout the whole project. The videos are recorded and prepared 

with professional tools to achieve a high-quality result. The completed videos are 

published in the “OnTop“ section on the Vimeo platform. It is the perfect place to 

display the videos generated by our team OnTop and promote our own content, since 

this platform does not admit any disturbing advertising from strangers. Currently, 5 

videos are published on this channel. The videos often show the work climate and 

process, special events and presentations. Currently we are working on another 

video for the “Audio visual #3”.

Here the audience gets more detailed and competent information. Because of this 

more experts are also attached to this platform.
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5.7.1.6.3

Events Timeline

Through actions and interactions the project ONTOP can be felt and experienced. 

With this objective, several events are planned. Providing interactive information is a 

major aim of the following events:

Salon Evening FH Frankfurt

On the 27th November 2013 we we used the huge attendance of the students to 

create a Salon Evening, with blitheful atmosphere at the Fachhochschule Frankfurt 

am Main projecting our groundl oor in scale 1:1 on the l oor. Professors, Students and 

Sponsors enjoyed our offer to walk through our house i rst l oor getting to know its 

dimensions for the i rst time. The predominant younger audience got to know about 

the entire procedure of the Solar Decathlon Europe 2014, the actual progress of our 

draft as well as our sponsors and partners personally.

Congress Fachhochschule Frankfurt

During the congress “refurbishment in metropolitan areas”- our university the 

Fachhochschule Frankfurt and the FFin gave us the chance to present our concept in 

front of 150 experts and interested people at 17th February 2014. This events brought 

us together with the German TV channel  Hessische Rundfunk (HR).
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Luminale

To this event we invited all sponsors, partners and also interested people to our big 

public exhibition in March 2014 during the 7th Biennale of Lighting Culture the so-

called “Luminale” at the central place Rathenauplatz in Frankfurt.

We illustrated a simplii ed modii cation of our storey extending component and 

illuminated it with many lights and descriptive illustrations. Three students of our 

team presented simultaneously the major facts of our concept walking around our 

exhibit similar to our planned House Tour in Versailles.

We planned this special event over a long time and were very proud of the result. 

People gave us many compliments and were so interested in our work that some 

of them really want to visit us in Versailles. We gave the public different “house 

tours” explaining them our project. So each of us could train himself for the public 

tours in the competition. Furthermore visitors were able to take an active part in 

our panel discussions. Our team tried to resolve upcoming questions coherent and 

professionally.

Speed Peer Review

We were very lucky that the Speed Peer Review took place at the same time as 

our exhibition during the Luminale. So we could not only present our project and 

work to frankfurts inhabitants, we further could use it for an exciting video-stream  

presentation for the sde organization and the 19 competing teams. We really enjoyed 

trying new communicative ways and meeting all teams another time before the 

competition in Versailles.
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Storyboard for Speed Peer Review

Georgios Andreou

Salut SDE Organisation,

Buenos Dias, Good morning, Bonjour, Kuddemiddach, Goddey, Doberrrdan, Ciao, 

Guten Tag, Bona Siua, Namastee, Sawadee Krab, Wanshanghau, Konban wah - All 

Teams all over the world!

Yes this is our skyline of Frankfurt beside me. We welcome you today from the well-

known Rathenauplatz in the centre of our city during the 7th Biennale of Lighting 

Culture, the so-called Luminale.

We are presenting a simpliied model of our concept to the public during the day and 

illuminating it at night. We want to show you and the inhabitants of Frankfurt, the 

characteristics and size of our planned building, what we call our symbiont.

You probably all realised during the building phase that time is running out. So I will 

start with our major priorities.

We’re trying to address the challenges of metropolitan areas and react to the 

increasing urban density, and demographic changes with the renovation of existing 

buildings in an energy saving way. In this way we are also supporting the energy 

turnaround – the change to renewable energy sources.

I will now hand over to Alicia Paluba.

Alicia Paluba

Thanks George!

Our solution to these daily increasing trends is to build an extra storey on top of an 

existing 1950’s building in Frankfurt, to create new living space where increased 

density at ground level is not possible. The timber panel construction - we call it a 

Symbiont – which uses active solar energy technology, produces an energy surplus 

due to its unshaded position.
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The symbiont uses this energy surplus 

both for itself and for the existing 

building - like an adapter. 

Furthermore the head building collects 

solar heat energy and serves as a  

recreation room for the inhabitants.

Hello SymBIOSIS!

Using the proit from our surplus, we can inance energy saving and also age-

appropriate refurbishments. A new eficient unit with an advantageous relationship 

to its surroundings is created. 

Hello SymbioGENESIS!

We offer an innovative and sustainable lifestyle as well as reducing the costs for 

the next generation of tenants. The loor plans of our Symbionts can be modiied in 

different ways to adapt to their owners needs or rather to their ages, going through a 

whole life-cycle, from student housing to young families, right through to pensioners. 

Hello SymbioCIETY!

Our concept is adaptable to other buildings in metropolitan areas and multiple 

districts can be connected, whereby the solar gains can be shared in a local network. 

Hello SymbioNET!

In a study, students discovered that 826.000 square meters of new living space can 

be created with our concept. And that’s just in Frankfurt! 

Hello symbioCITY!

Here you can see some impressions of our symbionts interior showing the different 

generations of our lifecycle

I will now pass on to Sebastian Krause
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Sebastian Krause

Thanks Alicja!

I will explain to you our energy concept 

starting with the existing building. To 

reduce the energy-losses of the existing 

building we will install additional 

insulation and replace the old windows 

with high eficiency ones. Furthermore 

we will optimize certain features of the 

symbiont. 

Its roof area to the south-east allows maximum energy production with photovoltaic 

and solar-heat collection. So an energy surplus is available for maximum coverage of 

the energy demand, also for the existing building.  

The production of renewable energy is from photovoltaic panels which supply the 

plant system and the domestic electricity as well as solar thermal collectors which 

will provide 100% of the domestic hot water needed in the summer.

The energy loss of the building stock is used by an exhaust air heat pump and charges 

the hybrid storage. The thermal solar proit is applied directly to the hot water usage 

and in addition the high-temperature storage will be charged. 

When its fully loaded or the temperature of the solar system is too low, the energy will 

be stored in the hybrid storage. Electric surpluses are fed into the grid or electric cars 

can be charged used in a car-sharing concept for the OnTop community.

In this way we think global, act local and symbionize now!
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Crowdfunding as a Communication tool

From February till March 2014 we organize a Crowdfunding event. Crowdfunding 

describes a form of funding through a crowd of internet user. We don’t use the 

Crowdfunding to raise a lot of money for our Project. We use it as a communication 

tool to raise attention for our Concept. It is a very good way to catch people, as the 

majority of the Crowdfunding-Community are interested in Innovation and willing to 

support good Ideas. It is the perfect target group, as these people also share good 

ideas they ind with their friends and do a lot of research about the projects. It is a 

characteristic of every human that they want to know everything about the project 

they give money for. So we generate a mass of people who browse our Homepage, like 

us on Facebook and what is the most important: care about our Project.

We started the Crowdfunding on the 26th of February. First step was to collect 100 

Fans to step into the inancing phase. We have done this asking our nearest Friends 

to become Fans of the page. Only after that we introduced it to public, with a press 

release, via our homepage www.ontop2014.de, Facebook and through our E-mailing 

list.

The end of the Crowdfunding event will be a countdown on the Light Festival Luminale 

in the city center of Frankfurt which takes place from the 30th of March till the 4th 

of April 2014.

You can ind the Crowdfunding Page under this link:   http://www.startnext.de/ontop/

The beneits for the so called backers are: 

- For 5,- Euro: The More-Generation Comic as PDF,

- For 5,- Euro: A signed Thank you Card by all Team Members, 

- For 20,- Euro:  The More-Generation Comic as Softcoverbook,

- For 20,- Euro:  A high quality Rendering of our Symbiont, 

- For 25,- Euro:  A OnTop T-shirt,

- For 300,- Euro:  A VIP tour through our Prototype during the Competition

- For 500,- Euro:  A Modell of our Symbiont in scale 1:50

- For 1000,-Euro:  They can be the Hero in our More-Generation Comic

- Ontop of this, all backers get their Names written in the Comic and on the

 Light Festival Luminale

We also want to give our Sponsors the Chance to participate with attractive presents:

- We plan the perfect OnTop Dinner which will be the test cooking for Versailles

 with professional Chefs.

- We want to ask the Deutsche Bahn for Tickets to give the backers a ride to

 Versailles during the Competition 

- And many more…  

For the development and the implementation of the Crowdfunding in the event 

management, an interdisciplinary team of students from the so called “Studium 

Generale” has developed the concept.

We made our video very extensive and informative, as we wanted to generate a 

representing Video for our Team, which we can also use in other situations. Usually a 

Crowdfunding Video should not have that much information in it, because the people 

get bored easily after 30 seconds. But we wanted to Explain our whole Project as 

simple as possible so that everybody understands it.

We got a lot of positive feedback on it, and we already send it with every E-mail to 

people who are interested in our project. And if they like what they see, they can 

support us with a few easy klicks.

The most important point for a successful Crowdfunding is huge Crowd. A rule is, 

that 2-3% of all people who see the video and don’t know anything about the project 

donate up to 25€.
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Since the beginning of our project in January 2013 we constantly build up our 

contribution list to raise the aim of 9.999€. We lowered our aim a little bit, because 

the Crowdfunding platform is German and has a smaller community then a platform 

in America or Canada. The cost for the technical effort in form of a video, the tools 

for the countdown and the event are relative high compared with the aim we want to 

raise. We know about this, but the public effect makes up the little amount of money. 

We see the Crowdfunding more as a Communication Tool, than a way to raise Money 

for our Project.

Résumé to the Crowdfunding: Although we have planned a lot of Communication 

Events like the luminale in the center of Frankfurt, Facebook advertising and sending 

invitations to our Sponsors and Supporters we did not reach the amount we wanted 

to reach. As we said earlier the crowdfunding was not supposed to collect money 

for our Team but should draw attention to our project. We did get a lot of positive 

Feedback from very different target groups. It is nice to have an explaining Video 

of our concept in German and we did learn a lot while doing the Crowd funding. In 

the End we even got 2 new Sponsors while we were advertising our Concept and the 

crowdfunding. Plus we got a lot of fans and followers which wanted to visit us in 

Versailles. We could see from the Feedback that our concept hits the spirit of time and 

some people even asked us if it is possible to realize our Concept on their Building. 

As we expected, the crowdfunding community is not big enough in Germany yet and 

you already need a big community already supporting you. Maybe the platform was 

not the right one, as backers have to open an account on Startnext, and this scares 

a lot of Germans because they don’t want to give away their data. It is also not usual 

for the community to support projects like ours. Nevertheless we did learn a lot and 

got of positive Feedback which gives us support to keep on going with our Project.
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BAU 2013

On the 18th of January 2013 we had the opportunity to present our project in public at 

the BAU 2013. The BAU focuses on architecture, materials and systems for industrial 

and commercial construction, residential construction and interior building. It 

addresses everyone involved in the planning, building and design process, and draws 

special interest to this widespread public in energy-eficient building, universal 

design and renovations, and modernisation. The innovative aspects of our project, 

especially the build-up on top of an already existing building in an agglomeration 

area ind approval very quickly.

The Federal Ministry of Economics and Technology

The Federal Ministry of Economics and Technology which is dedicated particularly 

to entrepreneur, showed iery interest at the introduction of our project on the 31st 

of January 2013, especially the sustainability, the speciic symbiosis of opposing 

buildings and its harmonizing materials.
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Energiesog Ballungsraum

During the congress “Energiesog Ballungsraum – Potenziale im Planen und Bauen 

für die Energiewende“ on the 18th February 2013 we achieved to bring close the 

ten-point plan of energy transition in agglomeration areas to our fellow students 

and professors from the Fachhochschule Frankfurt. Main subjects were eficiency 

strategies, plans and capability analyses for provision of energy by renewable 

energies but even user behavior and questions about mobility.

17th Passivhaustagung

At the 17th Passivhaustagung on the 17th April 2013 in Frankfurt the ratio between 

energy-eficiency and proitability was noticeable asked for by the wide public from 

all over the world. It was our target to explain to experts from all over the world the 

potentials of intelligent architecture about climate protection and cost saving linked 

to our sketch.

The energy and estate industry congress

On the 26th June 2013 for the irst time, we had the opportunity to make contact 

to our sponsors at the exhibition stand on the energy and estate industry congress 

using several advertising medias and draw interest about our work to professional 

circles.

Werkbund Hessen

On the 5th of July we were additionally invited to a lecture at the Werkbund Hessen to 

draw even more interest to the circles of experts and to win more sponsors.

Energieefizienz-Messe

At the Energieefizienz-Messe by the IHK Frankfurt on the 10th September 2013 our 

main target group were mostly managing directors from industry, trade, real estate 

industry and public branch as well as from middle- and high-class companies with 

energy consumption above average from Germany and other parts of the world. 

Therefore our complete team was able to answer questions about the Solar Decathlon 

2014 and our conception at the 10-minute panel discussion.

EXPO REAL

On the 9th October 2013 another panel discussion at the EXPO REAL in Munich took 

place and thanks to 36.000 visitors, this furthered additional publications of our 

project and our intended goals for the Solar Decathlon Europe 2014 in Versailles.

Important information and latest developments according to our work can be 

traced steadily on our website (www.ontop2014.de) or on our Facebook-page (www.

facebook.com/OnTop2014).
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SDE Workshop

Between the 06th - 08th November 2013 10 students and 3 advisors of our team had 

the chance to take part in a great workshop in Paris and Versailles organized by the 

SDE Europe 2014 Organization. We got to know the other competing teams and had a 

great time motivating us extremely for the competition in June. 
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11th - 12th january 2014 team weekend 

In January each team member joined a weekend in Breuberg to motivate and teach 

eachother. We worked on a more detailed structure for our future work and got a 

interesting overview about each sub teams work. 

Seminar “Activated Building Envelope – adaptive,

active, attractive” 

We presented the Idea OnTop at the Institut Chamber of Architects Baden-

Württemberg 28th january 2014 in front of many experts and press. We were surprised 

how interested experts can be in our project and don’t see us just as usual students.
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TV Show HR “Alle Wetter”

On 27th February 2014 at 7.15pm we appeared in the TV Show  “Alle Wetter” in the 

channel Hessischer Rundfunk (HR). 

Crowdfunding

Between the 01st March and the 13th April 2014 we made our i rst experiences 

with a crowdfunding action. Unfortunately we couldn’t reach the necessary limit but 

learned a lot about crowdfunding and advertisement.
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On 11th March 2014 we also tried to publish our message at the 6th forum building 

integrated photovoltaic.

EnOB Symposium

After our successful attendance at the Luminale at the 20th march 2014 one of our 

advisors represented our team at the EnOB Symposium 2014 in Berlin.  Major topic 

has been Energy innovation in new construction and renovation. 
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Test dinner

Besides the stress during our 

construction phase, we hosted on 08th 

May a  trial dinner to prepare us for the 

competition. Our meals were extremely 

delicious and we will just modify small 

things.

Video Record with Quadrocopter with RTL

To record our video for Deliverable 

6, we booked a quadrocopter with 

integrated camera to get ilmed from 

ontop while staying on the rooftop in 

the mousonstreet. We were very lucky 

because the TV channel RTL wanted to 

record us at the same time. So we could 

combine these two schedules.

Visit of Bien Zenker with many sponsors and partners

On 2nd of June we invited each of our sponsors and partners to visit and celebrate 

our     construction site in Schlüchtern. We could inish our house shortly before our 

journey to Versailles and everything worked well. This will be the last meeting with all 

involved people and we are glad to get the chance to say goodbye.
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5.7.2

PUBLIC TOUR DESCRIPTION

The main conceptual aspects will be illustrated also during the public tour. As an

illustration and simpliication of our concept the tour will be exempliied for 

the visitors in 9 stations describing the OnTop projects location, architecture, 

construction, sustainability, energy eficiency, marketability and the four possible 

inhabitant scenarios adapting to our society and its different generations. 

Passing all steps of our “Symbiont” the visitors can imagine a whole human-lifecycle 

representing the concepts lexibility and adaptability for possible lodgers. Posters, 

videos and models will also simplify the understanding of general aspects.

We will offer three different guided tours depending on visitors knowledge level. A 

quick tour during the rush hour, a general public tour and a professional tour. All tours 

will start at the main entrance in the west of the terrain. 

General public tour

During the general public tour up to 3 separate groups with 6-10 visitors will be led 

at short intervals through our OnTop “Symbiont” by guides of our team. One tour 

will last about 25 minutes explaining each main aspect of our project in a clearly 

understandable way. 

Professional tour

The professional tour won’t differ in amount of stations or duration. Just the 

explanations at each step will be longer and more detailed using technical terms.

Furthermore the professional visitor groups will just count 4-6 persons and have the 

opportunity to get all their questions answered by our team.

Quick tour

In addition to these two options we will be prepared for big hurries and will provide a 

quick tour. Huge visitor groups of 15 people will get a short overview of our house and 

its most important characteristics just in 15 minutes. 

Every group will be guided by one tour guide, who will explain all aspects of the house 

in English, French or German. Some additional team members will be also available 

to help answering questions.

Scenario 1 - lat-sharing community

In the irst area we will explain the possible scenario of a lat-sharing community 

consisting of three persons, where each resident has a room of its own. The bathroom, 

kitchen and the livingroom will be shared. This example accents the aspect of 

increasing density and lack of living space in the city.
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Scenario 2 - young couple (shown in Versailles)

On the competition site we will exhibit the second step of the lifecycle in our 

symbiont. This case is designed for a young couple. Bedroom, kitchen, bath and 

communicationsroom are located on the 1. Floor. Ofice and livingroom are on the 

second loor. In the course of competition, only the irst loor of the house will be 

possible to enter.

Scenario 3 - young couple

The third stage shows the situation of a young family with a child. The ofice will be 

changed as children‘s room. 

Scenario 4 pensioners

The fourth and last step offers the situation for two pensioners and their care worker. 

On the 1.Floor is the bedroom and on the 2.Floor is the room for care worker located. 

The steps one, three and four will be just simulated on the base of posters and models 

especially in the entrance.

Station 1: Lower end of the ramp - 3 minutes

Starting at our entrance ramp in the west one member of the team will be responsible 

for welcoming and control the queue passing on to the tour guide who will lead the 

visitors through the house. This one will introduce oneself to the group and give them 

some information about our team structure. On the left wall of the ramp Germany, its 

climate, society, post-war period, especially the destroyed and new built architecture 

from the 1950s will be displayed.

We call this topic of our concept as “Symbiociety”.

Station 2: Entrance of the podium - 3 minutes

The second stop of the tour is at the end of the ramp where our thermal heat collectors 

are installed. They will be explained at the end of the tour. The guide will irst 

demonstrate the city of Frankfurt and the metropolitan Rhine-Main area according 

to our projects situation. Another topic will be the actual problems that occur in 

agglomeration areas, like demographic change, densiication, energy turnaround 

and urban dinosaurs, which our concept wants to ight against. In connection to our 

concept and its transferability to other low-eficient buildings worldwide, we pursuit 

so called “Symbiocities”. Town planning models will be displayed here.

Station 3: Lower end of the western ramp - 3 minutes

Parallel to the irst ramp the visitors will get to know the Mouson Street by a huge 

Model integrated in the wooden handrail in the western corner. The position of the 

existing building and its role as a pillar carrying our symbiont will be explained. The 

people get in touch with the importance the building has for our addition of stories our 

so-called “Symbiosis” emerges. A Model of the symbiont can be seen there aswell.



350 Solar Decathlon 2014

5
.7

.

C
O

M
M

U
N

IC
A

T
IO

N
S

 P
L

A
N

  

Station 4: View at the building section - 3 minutes

On the way up the ramp to the next stop, the guide will analyse our concept and the 

construction of the symbiont. The whole western facade lanking the ramp will assist 

the guide with a coloured high-resolution rendering on the upper wall showing the 

inaccessible inside of the second loor that won’t be presented during the tour. On 

the lower wall construction details of our “Symbiont” and details about our planned 

build-up procedure will be exposed. The complete edge of the facade will stand out 

10 cm. This “cut-off” implies the wall of the next  attaching “Symbiont” in Frankfurt.

Station 5: Living Room and kitchen - 3 minutes

In the entrance of our house the guide will talk about the four adaptive groundloor 

szenarios for different demands and generations. The “Symbiont” is compatible to 

all people in this Life-cycle. This is emphasized by the open, modern and barrier-free 

architecture. Futhermore it will be possible to test the build-in furniture as well as to 

view renderings of the second loor.

Station 6: Bathroom and bedroom - 2-3 minutes

Moving to the next station through the barrier-free bathroom into the bedroom, the 

visitors can igure out more and more how it would be like to live in the “Symbiont” 

and to feel at home.

Station 7: Technical Room – 3-6 minutes

After leaving the inside of the symbiont the group will pass the east ramp and 

get information about the technical room including all devices which are major 

components of the energy concept in Versailles as well as in Frankfurt representing 

the cellar of the existing building in Germany.

Station 8: Solar thermal system - 3-6 minutes

The tour will inish with the last exciting checkpoint, demonstrating the solar 

thermal collectors which are installed ontop of a separate platform of our terrace. 

Last upcoming questions can be answered by the guide.

Station 9: High end of the ramp - 1 minute

At the last station the guide will dismiss the visitors offering them a brochure 

including all information of our team and project “OnTop” to keep us in mind.
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 Team members - main tour guides

 Visitors

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1

2

3

4

5

6

7

8

9

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



352 Solar Decathlon 2014

5.
7.

C
O

M
M

U
N

IC
AT

IO
N

S
 P

LA
N

  



353Team OnTop

5.7.3 
TEAM VISUAL IDENTITY MANUAL

Project Name: OnTop

The name of our project grew out of its functionand construction after plenty of 
reflections. On the one hand these are the creation of a new qualitative living space by 
the build-up OnTop of an already existing building in the middle of an agglomeration 
area and on the other hand the supply of the existing building which is based on the 
building integrated active solar energy gained through energy surplus.

Team Name: OnTop

The name of our team is identical to the name of our project. We chose it because we 
identify ourselves with our project in every detail but also to give anyone interested 
an understandable impressing perception respectively answering the expectation of 
our work.

Logo

The emblem stands in the center of our Corporate Designs. We modified it  It reflects 
with its „dull“ gray and „lively“ green interlacing of its flexible arranged limbs, the 
intended symbiogenesis by us between old and new architecture, the increased 
energy efficiency plus age-appropriate sanitation and the improvement of the local 
and regional network structure.

To strengthen the value of our brand recognition and to simplify its legibility we 
reduced the 10 stripes of our logo to 9, curtailed each of them and changed its colors. 
Our green changed into a more intensive green and our grey became more similar to 
black. To create a more attractive and engraving appearance of our logo we modified 
the green stripes of our emblem and gave them a roughly shape of our symbiont.
(Pic 1.)

At first view everyone will recognize immediatly the similaritiy to our previous logo 
but also an elementary modernisation with our symbionts shape illustrated by the 
green stripes becomes obvious.  So from now on where not only recognizable by our 
striped logo, our green and grey colors and our „OnTop“ font, our projects shape is 
also reflected. Our new logo ist more simple, more friendly, more identifiably and 
more reflecting for our concept.

 

Pic. 1
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Individual parts and intervals are based on the joint reference size „a“, wich is a 1/10 
of the logo. This is the rule for the layout for the pages DIN A4, DIN A3 and business 
cards. Protection area under The logo has not allowed to be overwritten.
(Pic.2)

Colours

We express the relation between the old and the new building by using the connection 
of two simple contrary colours. Beside its connection to renewable and clean 
energies, the green component forms a fresh visual emphasis. Beyond that it appears 
relaxing though without wearing and supports the effect on the lyrics and plans. The 
colors are used to underline the important information, also for titles and subtitles.
These colores like the red thread.

a a

a

a a a a a

Pic. 2

GREEN
#ABE32

GREY
#444443
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Business Card

Front side

Back side

Fonts

Based on its nice and easy legibility, the timeless and equally suited visual 
characteristics for all topics, we are using mainly the font „AkkuratStd“ which is 
elected „the most eye-friendly type-face“.

We persue a clear and easy, but also consequent line in the appearance of our work 
and hope to encourage the interest and appreciation of our project in public. The 
main titles should be written with upper cases.

AkkuratStd

1 2 3 4 5 6 7 8 9 0
A B C D E F G H I J K L N O P
Q R S T U V W X Y Z
a b c d e f g h i j k l m -
n o p q r s t u v w x y z
! “ § $ % & / ( ) = ? ` ‘ _ : ;

Max Mustermann

E-Mail: mail@ontop2014.de
Web: www.ontop2014.de

Solar Decathlon 2014
Team  
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It is also allowed to use the bold and the italic format of the front „AkkuratStd“ to 
underline the important information.

AkkuratStd Bold

1 2 3 4 5 6 7 8 9 0
A B C D E F G H I J K L N O P
Q R S T U V W X Y Z
a b c d e f g h i j k l m -
n o p q r s t u v w x y z
! “ § $ % & / ( ) = ? ` ‘ _ : ;

AkkuratStd Italic

1 2 3 4 5 6 7 8 9 0
A B C D E F G H I J K L N O P
Q R S T U V W X Y Z
a b c d e f g h i j k l m -
n o p q r s t u v w x y z
! “ § $ % & / ( ) = ? ` ‘ _ : ;
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THINK GLOBAL ACT LOCAL

SET 1

 SET 2

 
 

SET 3

SYMBIONIZE NOW:
THINK GLOBAL   ACT LOCAL
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SET 4

SET 5

SET 6
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TEAM UNIFORM ONTOP

Public Tour

The uniform resuses the teams two contrary colours - green and grey. On the one hand 
representing the relationship between the old existing and the new effi cient building 
aswell as the teams structure that consists of different specialists of several ages. In 
these terms the team’s primary colour is grey for the tops and green for the bottoms.

During the public tour of the competition, the team wears mainly grey T-shirts and 
green jeans.  Depending on the weather and comfort, it is planned that each team 
member can decide to wear a sweatshirt aswell. In addition a green belt will round 
off the outfi t.

Evening dress

The team decided to represent itself in a business look for more professional 
occasions. Men will wear a shirt with jacket and accurate trousers, women wear a 
blouse with a blazer on top of it combined with a skirt. Appropriate accessory to 
these outfi ts will be a tie for men and for women a kerchief in the team’s corporate 
colours.

Public Tour (Casual)

      T-Shirt in grey - front   T-Shirt in grey - back

             Sweater in grey           Jeans in green

 L

T-Shirt in grey - front T-Shirt in grey - back

 L

Sweater in grey Jeans in green
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Evening Dress - Men

               Jacket in grey          Shirt in grey

           Trousers in green

Evening Dress - Women

              Blazer in grey          Blouse in grey

Jacket in grey Shirt in grey

Trousers in green

Blazer in grey Blouse in grey



361Team OnTop

              Skirt in green

Accessory - Men                   Accessory - Women
   (Evening)         (Evening)

                Tie in green                Kerchief in green

            GREEN   GREY
            #8ABE32            #BDBBBF

Skirt in green

Accessory - Kerchief in 
green

Accessory - Tie in green
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5.7.4
SPONSORSHIP MANUAL

Contest organizer & University

    
    

 
 

Name    Field of work        Type of collaboration        Level        Contact

The competition, which takes place 
over a period of 15 days, is open to 
the public and to professionals and 
physically hosts each the 20 teams 
and their solar houses in the same 
exhibition space. Each house is 
rated in 10 contests (decathlon). The 
team with the most points wins the 
competition.

 �nancial support

The department one of the University 
of Applied Sciences of Frankfurt is 
focused on the areas architectural 
structure, civil engineering and 
geomatics at four bachelors and 
eight masters programs, 52 
professors trained and exercise 
2000 students.

The University of Applied Sciences 
Frankfurt o�ers practice-oriented 
study programs of a high academic 
standard, opening the way to broad 
range of attractive professions. The 
international orientation smooths the 
way to the global job market: 
partnerships with 60 universities 
worldwide. Bachelor and Master 
degree with international standards

The student council is the executive 
body of the Student Parliament, sets 
out the decisions and taking care of 
the everyday care of the students. 
The student council is the �rst point 
of contact for all students.

Interdisciplinary research in the 
context of planning and building 
rates among the speci�c strengths 
which are combined in the research 
areas of the institute. The FFin 
concentrates its practiceoriented 
research expertise on the topics of 
design, planning and building,

 �nancial support

 �nancial support

 start-up �nancing

contact to decisions maker 
and consulting in the �eld of              
Sponsoring and Fundraising

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

I

II

III

IV

II

Solar Decathlon 
2014

FH Frankfurt FB 1

FF in

ASta

University of 
Applied Sciences 
Frankfurt
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Project partner

    

Name    Field of work        Type of collaboration        Level        Contact

Bien Zenker is a constructer of 
prefabricated houses with high-tech 
prefabrication of super modern 
houses. One of the leading supplies 
in the �eld of one- and two family 
housing construction in europe

project partner for the 
construction,
experienced in logistics 
and transport,
erecting of the symbiont,
connections to supportive 
comapanies

Mainover AG is one the largest 
energy suooliers in germany and 
supplies about one million people 
Hesse and neighboring provinces 
with electricity, gas, heat and water. 
It is based in Frankfurt am Main

Frankfurt am Main is the largest city 
in the german state of Hesse and the 
�fth-largest city in Germany, with a 
population of around 700000. It is 
the lagest �nancial centre in 
continantal Europe and ranks among 
the worlds‘s  leading �nancial 
centres. It is home to the European 
Central Bank.

„know how“ for the energy 
concept,
consulting from Mainova 
Energiedienste GmbH,
installation and acquisition of 
system engineering,
�nancial support

�nancial support,
welcoming speech of the major 
of Frankfurt

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

I

II

II

Bien Zenker

Nassauische
Heimstätte

Frankfurt am Main

Mainova AG

Alicja Paluba

planung@ontop2014.de

+49 178 2356564

project partner for communication,
�nancial support,
o�ering of the exicting building,
experience in the housing market,
public relations, fair presentation

I
Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

With approximately 61500 
apartments in 144 towns and 
communities troughout Hesse, they 
are ranked among the leading 
german housing companies. It‘s a 
customer-oriented service provider 
and provides homes for more then 
120000 people.

Mainover AG is one the largest 
energy suooliers in germany and 
supplies about one million people 
Hesse and neighboring provinces 
with electricity, gas, heat and water. 

Mainova AG

120000 people.
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Authorities

   
    

 
 
 
Name    Field of work        Type of collaboration        Level        Contact

Basic concern of the policy of the 
Bundesministerium für Wirtschaft für 
Technologie  is to build a stable 
foundament for economic wealth in 
Germany and a modern system of 
economic relationship with broad 
participation of all citizen.

�nancial support

The Hessian ministry for environ -
ment, energy, agricultural and 
consumer protection as highest state 
authority is responsible for the 
sustainable protection of men and 
their natural livelihood: nature and 
landscape, ground, water, air and 
climate, food safety, animals health 
and animal protection, radiation 
protection.

 �nancial support

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

IBMWi 

HMUELV
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Sponsor material & software

    
Name    Field of work        Type of collaboration        Level        Contact

Provides advanced ventilation and 
heating technology for energy 
gain-houses. Together with the 
constructer of prefabricated houses 
Bien Zenker, Zaugg GmbH realizes 
houses which are running as an 
energy-plus house. Provides highly 
modern and innovative compact 
ventilation units, double heat pump, 
highest chances of e�cient heating.

support and material 
sponsoring of building 
services; heat pump 
and ventilation

European network, costing of 
dynamic companies, academic 
institution and the public sector, It‘s 
one of three Knowledge and 
Innovation communities created by 
the European Institute of Innovation 
and Technology.

Valentin Software is a leading 
software developer in the �eld of 
renewable energies and sells its 
products in over 80 countries. 
Development of programs for the 
design and simulation of solar 
thermal systems, photovoltaic 
systems and for calculating the 
e�ciency.

It is a medium-sized german 
software company that specializes in 
the development of timber construc -
tion software.

Dynamic simulation of buildings and 
energy system. Thermal building 
simulation as hygrothermal building 
simulation.

sponsoring of 2 
pioneers for 4 weeks

sponsoring of 5 PV Sol 
advanced licences

sponsoring of 3 SEMA -
Software licences,
sponsoring of coaching for 3 
people

sponsoring of 15 licences for 
IDA ICE software, 
o�ering of seminars for IDA 
ICE software

Viktoria Giss

energie@ontop2014.de

+49 176 63603826

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

III

IV

IV

IV

IV

Zaugg GmbH

Climate KIC

Equa Solutions

Sema Software

Valentin Software

SunPower

Sebastian Krause

energie@ontop2014.de

+49 160 97392441

SunPower has been developing 
world record-breaking solar 
technology since the 1970s - 
creativity, craftsmanship and 
con�dence. Global leader in 
developing high-e�ciency solar 
solutions for homes, businesses and 
governments and commercial 
buildings 

sponsoring of the 
photo-voltaic system III
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Name    Field of work        Type of collaboration        Level        Contact

SMA Solar Technology AG is the 
globa leader in the development, 
production and sales of solar 
inverters and energy management 
as Group o�ers innovative key 
technologies for future energy 
supply structures. SMA is present in 
21 countries in all important 
photovoltaic markets with more than 
5000 employers

sponsoring of an inverter

Eternit AG is a leading manufacturer 
of quality products for the energy 
e�cient building envelope. Systems 
for roofs, facades and photovoltaics. 
With roof plates and corrugated 
sheets of �ber cement, photovoltaic 
systems, insulating panels and foils.

Warema is the leading SunLight 
Manager. As a family-owned 
company now in its second 
generation, they develop and 
produce functionally designed sun 
shading solutions that enable active 
SunLight Management.
Consists of 3,400 employees

Weitzer Parkett is an Austrian 
manufacturer of parquet and 
wooden stairs based in Weiz. The 
existing family business since 1831 
with about 570 workers, produces 
around 2.4 million m2 �oor.

The company specializes in the 
production of wood-based materials, 
especially medium-density 
�breboard and particle board. 
P�eiderer employed around 3100 
people. The company is Germany's 
market leader in the laminated 
particle board market

sponsoring of the 
curtain panels

sponsoring of the sun 
protection

sponsoring of the parquet �oor

sponsoring of the particleboards

Sebastian Krause

energie@ontop2014.de

+49 160 97392441

Alicja Paluba

planung@ontop2014.de

+49 178 2356564

Alicja Paluba

planung@ontop2014.de

+49 178 2356564

Alicja Paluba

planung@ontop2014.de

+49 178 2356564

Alicja Paluba

planung@ontop2014.de

+49 178 2356564

III

III

IV

IV

IV

SMA

Eternit

P�eiderer

Weitzer Parkett

Warema

Glasbau Frommen

Range of services and special 
expertise include the traditional 
glazing, industrial partition glazing, 
the window and the installation of 
glass and glass partitions.

sponsoring of the 
windows and doors 
(glas constructing) 

III

Alicja Paluba

planung@ontop2014.de

+49 178 2356564
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Knauf is one of the leading manufac -
turers of building materials and 
building systems. Knauf plants 
produce modern drywall systems, 
plasters and accessories, thermal 
insulation composite systems, 
paints, leveling screeds and �oor 
systems, machinery and tools for the 
application of these products as well 
as insulation.

sponsoring of the gypsum 
plaster board, 
phase change material and 
colors

Under the motto "Modern Energy for 
the Future" designed and installed 
the company as one of the �rst 
companies in the region environmen -
tally friendly and energy e�cient 
heating systems, solar power 
systems and modern electrical 
installations.

Loxone Electronics was founded in 
2008. Focus is the development and 
production of control solutions for all 
homes. Aim is to make home 
automation interesting, a�ordable 
and accessible for everyone.

Nimbus is the design leader and at 
the forefront of technology, having 
installed many million LED modules.  
Nimbus is currently the only 
manufacturer o�ering an extensive 
range of luminaires covering almost 
every type of lighting job

sponsoring of the 
electrical installation

sponsoring of smart home 

sponsoring of the lighting

Sebastian Krause

energie@ontop2014.de

+49 160 97392441

Sebastian Krause

energie@ontop2014.de

+49 160 97392441

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

II

IV

III

III

Knauf

Steico

Nimbus

Loxone

Lorenz Energie

Reyher

Reyher, innovative and seriously 
committed to quality awareness, is a 
leading supplier of fasteners and 
fastener technology with a sta� of 
over 550 employees.

sponsoring of the �xing material IV

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

sponsoring of the insulation III

Alicja Paluba

planung@ontop2014.de

+49 178 2356564

The Steico Group is the world leader 
in the manufacture and sale of wood 
�ber insulation materials. Steico 
focuses on sustainable products 
from sustainable resources used. 
Certi�ed the �rst manufacturer to its 
full range of wood-�ber insulation.
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As the �rst Austrian company has 
Actual pro�le and develops and 
manufactures window systems in the 
plastic itself. Actual presented the 
�rst company in Austria lead-free 
environmentally friendly pro�les. 
Actual is the specialist for plastic 
aluminum window and one of the two 
largest plastic window producers in 
Austria.

sponsoring of windows glas

Häussermann is one of the most 
innovative companies in the German 
industry with a variety of solid wood 
processing. O�er to customers 
environmentally and energetically 
sensible �nished products. Quality 
products from solid wood for 
renovation, energy-e�cient 
renovation and new construction.

The Layher product range: Modular 
sca�olding, facade sca�olding, 
Event-Systems for grandstands and 
stages, Wheather protection roofs, 
sca�olding cladding, rolling towers 
and ladders.

Jung provides equipment and 
systems that win over by advanced 
technology, sophisticated design, 
and a large variety of features. The 
portfolio includes switches, socket 
outlets, dimmer, and observers. 

sponsoring of the terrace 
decking boards

sponsoring of the sca�old

sponsoring of the switches

Alicja Paluba

planung@ontop2014.de

+49 178 2356564

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

Alicja Paluba

planung@ontop2014.de

+49 178 2356564

IV

IV

III

IV

Actual

Dörken

Jung

Layher

Häussermann

K2 Systems

K2 Systems, a medium-sized 
company with 140 employees, is one 
of the leading innovators in the 
photovoltaic industry. Mounting 
systems for solar technology have 
been designed in the company's 
development department.

sponsoring of the substructure 
for the solar power system

IV

Sebastian Krause

energie@ontop2014.de

+49 160 97392441

Alicja Paluba

planung@ontop2014.de

+49 178 2356564

sponsoring of the roof foil IV

Alicja Paluba

planung@ontop2014.de

+49 178 2356564

The company’s array of products 
includes pitched roof membranes 
with associated accessories, 
foundation wall protection, sealing 
and drainage systems, covering and 
sca�olding tarpaulin, plus garden 
and pond �lms.
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Alicja Paluba

planung@ontop2014.de

+49 178 2356564

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

Alicja Paluba

planung@ontop2014.de

+49 178 2356564

II

III

III

IV

UPM

ABB

Richter + Frenzel

Satis & fy

Deutsche Bahn

Alicja Paluba

planung@ontop2014.de

+49 178 2356564

III

Alicja Paluba

planung@ontop2014.de

+49 178 2356564

The Group employs around 24,000 
people and it has production plants 
in 17 countries. UPM products 
include pulp, paper, plywood, sawn 
timber, labels and composites, 
bioenergy, biofuels for transport, 
biochemicals and nano products. It’s 
the world's leading producer of 
graphic papers and second-largest 
producer of self-adhesive label 
materials.

ABB is a global leader in power and 
automation technologies.  Based in 
Zurich, Switzerland, the company 
employs 150,000 people and 
operates in approximately 100 
countries.  The �rm’s shares are 
traded on the stock exchanges of 
Zurich, Stockholm and New York.

Deutsche Bahn AG (DB) is the 
German railway company, a private 
joint-stock company with the Federal 
Republic of Germany being its 
majority shareholder with its 
headquarters in Berlin. DB is the 
second-largest transport company in 
the world. It carries about two billion 
passengers each year.

Headquartered in Karben, Germany, 
satis&fy AG Deutschland is a leading 
European full-service company for 
event equipment and event 
architecture. Today the company 
has more than 350 employees and 
one of the industry’s largest and 
most modern motor and equipment 
pools.

The Richter + Frenzel GmbH + Co. 
KG is one of the leading wholesalers 
in the product segments plumbing, 
building services and civil engineer -
ing in Germany. Richter + Frenzel 
has about 150 branches in Germany 
with bath centers 300-2000 m² and 
22 locations in the Czech Republic 
as well as a �eet of about 400 trucks.

sponsoring of the 
terrace materials

sponsoring of the 
personal transport

sponsoring of the 
Luminale pavillion

sponsoring of 
plumbing material

sponsoring of electric supplies
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Alicja Paluba

planung@ontop2014.de

+49 178 2356564

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

Alicja Paluba

planung@ontop2014.de

+49 178 2356564

III

III

IV

IV

Paradigma

Akasol

Stihl

Wol�n

DeWalt

Alicja Paluba

planung@ontop2014.de

+49 178 2356564

III

Alicja Paluba

planung@ontop2014.de

+49 178 2356564

Founded in 1988, the Paradigma is 
today one of the leading system 
suppliers of renewable heating 
technology for one-and two-family 
houses. With an innovative solar 
panels, pellet heating or gas heating 
with condensing boiler technology, 
Paradigma put people in a position 
to cost-saving and above all 
environmentally friendly heating.

High Performance Battery Systems - 
the German company AKASOL, with 
headquarters in Darmstadt, 
develops and produces innovative 
lithium-ion battery systems for the 
automobile and commercial vehicle 
industries, as well as for wind 
energy, hydropower, and solar 
industries as well as for the 
shipbuilding industry.

DeWalt is an American brand power 
tool manufacturer Black & Decker. 
The headquarters is located in 
Baltimore, USA, the German branch 
with development and purchase of 
DeWalt is located in Idstein. The 
range of products under the brand 
DeWalt, includes over 200 di�erent 
power tools and 800 accessories.

WOLFIN celebrates 50 years of 
outstanding expertise in thermoplas -
tic roo�ng and waterproo�ng 
membranes for �at roo�ng and 
waterproo�ng of buildings and sees 
itself as a strong partner for the craft. 
The WOLFIN Structural Engineering 
GmbH is part of the building 
materials group Icopal.

Stihl AG is a German manufacturer 
of chainsaws and other handheld 
power equipment including trimmers 
and blowers. Their headquarter is in 
Waiblingen, Germany. Founded in 
1926, Stihl is the world's best-selling 
brand of chain saws and is the only 
chain saw manufacturer to make its 
own saw chains and guide bars.

sponsoring of the solar thermal

sponsoring of tools

sponsoring of foils

sponsoring of a chainsaw

sponsoring of the battery
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Alicja Paluba

planung@ontop2014.de

+49 178 2356564

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

Alicja Paluba

planung@ontop2014.de

+49 178 2356564

IV

IV

IV

IV

Knipex

Inthermo

Dorma

Evonic

ACO

Alicja Paluba

planung@ontop2014.de

+49 178 2356564

IV

Alicja Paluba

planung@ontop2014.de

+49 178 2356564

Knipex is a German manufacturer of 
pliers for professional use. The head-
quarters are located in Wuppertal-
Cronenberg. The program currently 
comprises approximately 100 types 
of pliers, totalling more than 900 
di�erent variants in terms of length, 
shape and �nish.

The Inthermo GmbH operates as an
ecologically-oriented full-range of 
innovative, always sustainable 
insulation systems for residential 
buildings in wood or masonry on 
the use of inside and outside. At all 
Inthermo thermal insulation composite 
systems include all cleaning and
accessories that are required to 
run a high-quality insulation system.

Increasingly extreme weather events 
require more complex drainage 
concepts in civil engineering, 
building construction and building 
services. For this creates ACO system 
solutions, which help to protect people 
from the water. Each ACO ensures 
product within the ACO system chain 
the path of the water with the aim to 
further exploit it economically and 
ecologically sensible. 

Evonik is one of the world's leading 
specialty chemicals companies. 
Pro�table growth and sustained 
value creation form the heart of our 
strategy. Around 80 percent of sales 
come from leading market positions. 
concentrate on high-growth 
megatrends, especially health,
nutrition, e�ciency & globalization.

DORMA is a German company that 
produces door technology systems 
and allied products.The DORMA 
Group had a workforce of approxim. 
6500 employees. The company is 
divided into six divisions: 
Door Control, Automatics, 
Glass, Movable Walls, 
Security Systems & Trade Counters.
 

        sponsoring of tools

sponsoring of drainage

sponsoring of plexiglass

sponsoring of a door systems

sponsoring of material
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Name    Field of work     Type of collaboration      Level        Contact

Alicja Paluba

planung@ontop2014.de

+49 178 2356564

Alicja Paluba

planung@ontop2014.de

+49 178 2356564

IV

III

IV

IV

Beck & Heun

Kaiser Elektro

Striebel & John

Alexander Bürkle

Alicja Paluba

planung@ontop2014.de

+49 178 2356564

Beck+Heun GmbH is specialised in 
the conception and production of 
thermally insulating construction 
elements around the window. 
Founded in 1962, Beck+Heun is 
today European market leader on 
the basis of continuous innovation 
and trustful customer relationships.

The Alexander Bürkle GmbH & Co. 
KG is a family-run group of 
companies with headquarters in 
Freiburg im Breisgau. The Company
 has been working in the electrical 
wholesale trade and as a technology 
service provider. The business 
segments are building services, 
industrial technology, consumer 
electronics and renewable energy.

 Striebel & John is one of the leading
manufacturers of power distribution 
systems and partner in the electrical 
trade. With years of experience and 
expertise, they produce distribution 
systems for the future. In addition to 
power distribution panels, distribution 
blocks, wall and meter cabinets for 
housing.

KAISER, a healthy small and 
medium-sized enterprise currently 
employs a committed sta� with 
270 persons of which 170 are 
employed at its head o�ce in 
Schalksmühle. The mature infrastruc-
ture and experienced personnel 
guarantee "Made in Germany" product 
quality. 

sponsoring of roll up door

sponsoring of electrical supplies

sponsoring of fuse box

sponsoring of cavity wall cans

Alicja Paluba

planung@ontop2014.de

+49 178 2356564

Remmers

The Remmers Company is an inter-
national company in the construction 
materials technology, headquartered 
in Loeningen, Germany,  and o�ers 
di�erent products in wood protection, 
preservation of monuments and laying 
craft on. Meanwhile, the Remmers AG, 
has over 1,400 employees worldwide.

 

sponsoring of penetrating �nish IV

Alicja Paluba

planung@ontop2014.de

+49 178 2356564
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Alicja Paluba

planung@ontop2014.de

+49 178 2356564

IV

IV

Festool

KaMo

Helukabel

Alicja Paluba

planung@ontop2014.de

+49 178 2356564

IV

Alicja Paluba

planung@ontop2014.de

+49 178 2356564

Festool is a producer of power tools 
especially for cabinetry. It is located in 
Wendlingen, Germany, where most of 
its power tools are produced. Festool 
is the inventor of the �rst portable 
chainsaw, the orbital sander, the 
portable circular saw with guide rail, 
the Domino jointer, the Systainer stor-
age system, and various other devices.

The KaMo Distribution Systems GmbH 
is a leading manufacturer of system 
components of the distribution tech-
nology for heating and cooling. The 
extensive product range includes 
heating circuit in various materials 
such as stainless steel and plastic 
with fully wired ready mounted distri-
bution substations to measuring and 
regulating stations.

The Helukabel GmbH produces and 
distributes wires, cables, cable 
accessories, and Network-Engineering 
at �ve locations in Germany. The com-
pany has 1,000 employees worldwide 
and a turnover of 422 million euros in 
2012. Since 1988 o�ces in Belgium, 
China, France, Great Britain, India, 
Indonesia, Italy, Canada, Malaysia, 
Netherlands, Poland, Russia, Sweden, 
Switzerland, Singapore, South Africa, 
South Korea, Thailand, Turkey, Czech 
Republic and USA were opened.

        sponsoring of tools

sponsoring of cable

sponsoring of fresh
water station

Chauvin Arnoux

CHAUVIN ARNOUX was founded in 
1893 by Raphael and Rene 
CHAUVIN ARNOUX and is still owned 
by the Arnoux family. In France for 
many years, the number 1 
CHAUVIN ARNOUX could just use the 
1990s to over the competition to gain 
market share in Europe. A network of 
10 subsidiaries in Europe, USA and to 
China support the operating worldwide 
sales teams. 

sponsoring of messuring tools III

Sebastian Krause

energie@ontop2014.de

+49 160 97392441

AMC is the world market leader in the 
�eld of high quality stainless steel 
cooking systems for healthy and tasty 
eating. No other product range makes
it possible to use all the di�erent 
cooking processes and solve every
problem in the kitchen with just one 
cookware system.

sponsoring of bowls IV

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861
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Name    Field of work        Type of collaboration        Level        Contact

Edgar Vogel
sponsoring@ontop2014.de

+49 152 53484861

III

III

IV

IV

Duravit

Weingut Lang

Maeusel

Kelterei Heil

Alicja Paluba

planung@ontop2014.de

+49 178 2356564

Duravit AG, founded in 1817 and 
headquartered out of Hornberg, 
Germany, is primarily a manufacturer 
of porcelain bathroom �ttings. 
Duravit is notable for having employ-
ed prominent designers such as 
Philippe Starck, Sieger Design, 
EOOS, Phonix Design & Frank Huster, 
for its product lines. 

Apple wine producer from Hanau,
Germany. Throughout the develop-
ment of the winery HEIL- from a pure
family business 50 years ago to 
the company with 40 employees 
today - ecological action is an 
integral part of the company 
philosophy.

With Maeusel you get the full range
of raw materials and expansion, 
renovation and restoration, land-
scaping and beauti�cation, 
interior items and handicrafts - 
from the basement to the house plant.

Weingut Hans Lang in its present form 
was founded in 1953 by Johann Josef 
Lang – simply known as Hans Lang.
The estate’s vineyard holdings 
increased until today to 20 hectares. 
In 2009 the estate was converted to 
organic viticulture.Reduced yields 
and selective harvesting, primarily by 
hand, are a matter of course.

sponsoring of sanitary

       sponsoring of apple wine

sponsoring of helmets

         sponsoring of wine

Alicja Paluba

planung@ontop2014.de

+49 178 2356564

Wiha

Wiha is one of the leading 
manufacturers in the world for hand
tools for professional use in trade 
and industry, with headquarters in 
Schonach in the Black Forest, 
Germany. Innovative tools of the high-
est quality with screwdrivers, torque 
tools, L-keys, bits, soft-head hammers
pliers, measuring tools and articulated 
hoses.

sponsoring of tools IV
Edgar Vogel
sponsoring@ontop2014.de

+49 152 53484861

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861
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Alicja Paluba

planung@ontop2014.de

+49 178 2356564

IV

IV

Zwilling

Kampmann

Seegers KC

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

IV

Alicja Paluba

planung@ontop2014.de

+49 178 2356564

ZWILLING services are: 
• Heating oil, gas, pellet, as well as 
   heat pumps and solar systems 
• Sanitary engineering 
• Water treatment plants 
• Lifting equipment 
• Submersible pump sumps 
• Pipe Cleaning 
• Fuel system check
• Industrial plants

Kampmann is the reliable partner 
when technically advanced systems 
for heating, cooling and ventilation 
are required.

Whether water-saving bathroom 
�xtures, climate-friendly heating and 
intelligent building: Always there for the 
customers from the tradesmen go the 
SEEGERS KG ensures that they are 
reliable and punctual supplied with 
modern and climate-friendly products 
from the Building and Environmental 
Engineering as well as plumbing and 
electrical . 

        sponsoring of 
      kitchen utensiles

   sponsoring of 
plumbing material

sponsoring of 
ventilation system

PA Sound

PA Sound is one of the established 
 lanoisseforp   fo aera eht ni sredivorp

event technology. We o�er nearly 30 
years quali�ed service at the best 
conditions. As a full-service provider, 
we support and advise you with our 
own equipment throughout the 
planning and realization of your event.

IV

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

sponsoring of 
event equipment
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Consulting for the legislative, 
companies and job trainings in 
questions about economics and 
politics. The substantive work of the 
Chamber of Commerce is devided 
into seven segments: location policy, 
start-up and business support, 
education and training, Innovation 
and Environment,international,law 
and taxes

publication of our project in 
the economic forum,
presentation of our project 
at the energy e�ciency fair

Represents the interests of the round 
about 11000 Hessian architects, 
interior designers, landscape 
architects and city planners. They 
are comitted at all levels (local, 
county, state, federal, europe) for the 
professional interests of the 
profession.

The discussion of current issues and 
future development of cultural and 
social nature remains the central 
concern and is re�ected in a variety 
of activities.

It‘s a politically independent 
association which caters for all 
commercial branches and profes -
sion, and represents the interest of 
small and medium-sized buisness in 
politics, �ghts for an improved 
economic and political framwork, 
in�uences legal bills and regulation.

marketing workshops,
network partner,
contact to architects in 

coaching and public relations

exhibition ExpoReal 2013

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

IV

IV

IV

IV

IHK Frankfurt

Heuer Dialog

BVMW

German Werkbund 
Hessen

Architekten & 
Stadtplanerkammer 
Hessen

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

fair stand at the 1st Annual 
Congress of the energy and 
real estate sectors

IV

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

Supports the dialogue between 
business,gouvernment, academia 
and the community, with activities at 
various levels. By means of 
high-caliber events accompanied 
Heuer Dialog the real estate industry 
in the to all disciplines that deal with 
contemporary issues a�ecting the 
future of the city and buildings

von Alvensleben

von Alvensleben + Partner works up 
with solutions outside of the standard 
for tough commercial real estate and 
property locations. The focus is on 
the sustainable optimization of cash 
�ows and the implementation of ob-
ject potentials. Strategy and ingenuity,
brand building and repositioning lead 
to targeted increase in value of 
property and locations

network partner III

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

Network partners
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e - Quadrad is an architecture o�ce 
with high standards of climatic 
comfort, energy e�cincy and cost. 
Specialized in energy concepts, 
building physics and simulation, 
facade concepts, lighting design 
and quality control

support on thermal building 
simulation and life cycle 
analysis

The CPE Controlling Project 
Management Engineering GmbH is 
an independent consulting company 
with headquarters in Reiskirchen and 
o�ces in Frankfurt and Haale.Giving 
potential for cost savings and 
optimazition to inverstors, building 
owners, tenants and operators. 

Home staging is the act of preparing 
a private residence for sale in the 
real estate marketplace. The goal of 
staging is to make a home appealing 
to the highest number of potential 
buyers, thereby selling a property 
more swiftly and for more money.

support on the planing of 
building services and 

mechanical,electrical,plumbing

sponsoring of training 
courses

Sebastian Krause

energie@ontop2014.de

+49 160 97392441

III

III

IV

e - Quadrat

Müller + Bleher

DGHR

CPE - GmbH

Viktoria Giss

energie@ontop2014.de

+49 176 63603826

support on the planing of 
electronic engineering and 
photo-voltaic systems

II

Viktoria Giss

energie@ontop2014.de

+49 176 63603826

An enginnering company for power 
and handling with location Berlin, 
Munich, Darmstadt. Focused on 
power supply systems, communica -
tion and media technology, building 
control, installation Planning and 
electromagnetic compatibility.

Lahmeyer

Lahmeyer International is an 
engineering company that provides 
design and consulting services. 
Focus of activity are complex infra-
structure projects in the areas of 
energy, water and hydropower, 
construction and transport. 

H & S consulting III

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

Dekra

DEKRA is a vehicle inspection 
company founded in Berlin, Germany 
in 1925 as German Motor Vehicle 
Inspection Association. With around 
25,000 employees and revenues 
of roughly €1.9 billion, it’s is the lar-
gest inspection company in Germany 
 

CLDES

The Agency was founded in 2003 by 
Christian Lauer. We cover the areas 
of consulting, corporate design and 
information graphics - active all 
across Germany with a highly diverse 
portfolio

Consulting for design 

Consulting construction site

III

IV

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

Consulting
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Name    Field of work         Type of collaboration       Level         Contact

IV

IV

Ziegelhütte

Hessen a la Carte

Drees & Sommer

IV

The Ziegelhütte-Restaurant is a 
relaxing destination on the northern 
slope of the Taunus for family 
celebration, corporate events, 
club outings, walks, hikes or just 
to relax from everyday life, for up to 
100 guests.

Hesse à la carte is the cooperation of 
the Hessian regional cuisine. 
Approximately 100 restaurants and 
inns from the di�erent regions of 
Hesse form Germany's oldest regional 
quality community.

Drees & Sommer is an international 
consulting company working in the 
building and real estate sector with 
head o�ce in Germany. The key ser-
vices provided by the company are 
development and process consulting,
 infrastructure consulting, project 
management and engineering as well 
as real estate consulting. 
Drees & Sommer accompanies 
building construction and infrastructure 
projects of all types and sizes for nearly 
all branches from the initial idea to 
implementation and operation.

        consulting for the
       dinner party menu

sponsoring of cable

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

        consulting for the
       dinner party menu

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861

Edgar Vogel

sponsoring@ontop2014.de

+49 152 53484861
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GREETING 

The team OnTop of the FH FFM is focussing on some 
very important topics of the future by dedicating itself 
to the issues of renewable energies and densi�cation 
in urban areas. This is something I welcome greatly.

Frankfurt is one of three cities in Germany showing a 
continuous population growth. Currently nearly 700.000 
people are living in the city. That is an increase of 
50.000 since 2005. Frankfurt, situated in the middle 
of the conurbation Rhein-Main, is a 
habitat for many big employers, which 
is a distinction for us, but also poses a 
signi�cant challenge with a view to the 
energy transition.

Frankfurt is setting a good example re-
garding the turnaround in energy policy. 
In no other city will you �nd as many 
passive-energy houses as in Frankfurt. 
Saving energy is a key task of the ener-
gy turnaround, but the adaptation of 
renewable energies is also a goal, that 
all of us will have to �ght for.

Thus I am particularly glad, that the Fachhochschule 
Frankfurt has been accepted to enter the competition 
SolarDecathlon Europe 2014. Merely three German 
cities have made it into this contest: Erfurt, Berlin and 
Frankfurt. For this please accept my sincere congratu-
lations. The concept behind this has convinced me as 
well.

In Frankfurt we are in need of more housing space. 
Hence I �nd it excellent when in such an innovative 
fashion an extra solar storey is constructed on top of 
existing buildings, so that new housing space is being 
created while a considerable portion of the energy 
demand of the renovated building is met by using solar 
energy.

I wish the team OnTop much success for the competi-
tion in Versailles, but also especially for the way there 
as well.

Yours

Peter Feldmann
Lord Mayor
of the City of Frankfurt am Main

GRUSSWORT 

Das Team OnTop der FH FFM widmet sich mit den Themen 

Erneuerbare Energien und Nachverdichtung im städti-

schen Raum wichtigen Zukunftsfragen und das begrüße 

ich.

Frankfurt ist eine von drei Städten in Deutschland mit 

kontinuierlich steigenden Einwohnerzahlen. Heute wohnen 

fast 700.000 Menschen in der Stadt, das sind rund 50.000 

mehr als im Jahr 2005. Frankfurt inmitten des Ballungs-

raums Rhein-Main ist Standort für viele 

große Arbeitgeber– dieser Standortvorteil 

zeichnet uns aus, stellt uns jedoch hinsicht-

lich der Energiewende aber vor eine große 

Herausforderung.

Frankfurt geht in der Energiewende mit gu-

tem Beispiel voran. In keiner anderen Stadt 

gibt es so viele Passivenergiehäuser wie in 

Frankfurt. Energiesparen ist eine zentrale 

Aufgabe der Energiewende, aber auch die 

Umstellung auf Erneuerbare Energien ist ein 

Ziel, für das wir alle kämpfen müssen.

Es freut mich daher ganz besonders, dass die Fach-

hochschule Frankfurt den Zuschlag für den Wettbewerb 

SolarDecathlon Europe 2014 erhalten hat. Nur drei Städte 

haben in Deutschland den Einzug in den Wettbewerb ge-

schafft: Frankfurt, Erfurt und Berlin, dazu meinen herzli-

chen Glückwunsch. Das Konzept hat auch mich überzeugt.

In Frankfurt wird zusätzlicher Wohnraum benötigt. Es ist 

eine wunderbare und innovative Idee, Bestandsgebäude 

um ein Solar-Stockwerk zu erhöhen, so dass einerseits 

neuer Wohnraum geschaffen und andererseits mit der 

Solarenergie ein beachtlicher Teil des Energiebedarfes des 

sanierten Gebäudes gedeckt wird.

Ich wünsche dem Team OnTop für den Wettbewerb in Ver-

sailles, insbesondere aber auch für den Weg dorthin viel 

Erfolg.

Ihr

Peter Feldmann

Oberbürgermeister

der Stadt Frankfurt am Main
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INTRODUCTION 

Solar Decathlon is a great chance for students and 
schools of architecture to gain experience, to exchange 
ideas and to promote the concerns of energy-ef�cient 
and sustainable building.
 
Now that the Government of France and 
the CSTB are bringing the Solar Decath-lon 
to Versailles, we the Frankfurt University 
of Applied Sciences (FH FFM) are proud to 
contribute to that great idea and to partici-
pate in that competition. According to our 
interdis- ciplinary and implementation-ori-
entated approach our entry will be a piece 
of teamwork.

Students, professors and staff of diffe-
rent master courses and departments will 
work on it together and bene�t from this 
experience. With our contribution we want 
to show up a possible solution for actual 
challenges of so- ciety that highly in�uen-
ce the present deve- lopment in cities like 
Frankfurt/Main. Beside a high settlement 
pressure, this is �rst of all the change in 
energy policy, the so called energy transition, and the 
demographic change in po- pulation. Therefore we 
will develop and realize a concept to increase city's 
density through a new building part that complements 
and up- grades an existing building. The new building 
part and the existing building form a new unit, being an 
intelligent knod linked to energy-, mobility- and social 
networks of the city.
As well as this also can be realized through interaction 
with the city's local network, also our contribution will 
be linked to the various activities of the city Frankfurt/
Main, to unfold a greater effect also on a local level.
And the most important: A big group of highly motivated 
students burns for SDEurope. For them, the competiti-
on would be the highlight of their studies.

Faculty Advisors

Prof. Sebastian Fiedler 

Prof. Dr. Hans Jürgen Schmitz  

VORWORT 

Der Solar Decathlon Europe ist ein studentischer Wett-

bewerb und eine fantastische Möglichkeit, Erfahrung zu 

sammeln, auf internationaler Ebene Ideen auszutauschen 

und zu fördern. 

Die Fachhochschule Frankfurt am Main wurde 

als eines von 20 Institutionen ausgewählt an 

diesem von der französischen Regierung und 

dem CSTB in Versailles veranstalteten Wettbe-

werb teilzunehmen. 

Unserem interdisziplinären und praxisbezoge-

nen Ansatz in der akademischen Ausbildung 

entsprechend werden Studierende, Lehrende 

und Mitarbeiter der verschiedenen Fachbe-

reiche und Studiengänge zusammenarbeiten 

und sich dieser besonderen Herausforderung 

stellen.

Auf europäischer und auch auf nationaler 

Ebene in Deutschland sind dies vor allem 

die Energiewende und der demographische 

Wandel. Eine führende Rolle nehmen dabei 

Städte und regionale Ballungsräume ein, in 

denen schon heute 70% der deutschen Bevölkerung leben. 

Hier, wie z.B. in der Stadt Frankfurt am Main als Zentrum 

des Ballungsraumes Rhein-Main, kommt der steigende 

Siedlungsdruck als weitere Herausforderung dazu. Mit 

unserem Beitrag wollen wir einen Lösungsansatz für 

diese dringlichen gesellschaftlichen Herausforderungen 

aufzeigen, die gerade in Städten wie Frankfurt am Main die 

aktuelle Entwicklung stark beein�ussen. 

Ein kleines Gebäude, ein einfaches Konzept – aber als 

integrativer Teil doch ein Baustein, der Potentiale hebt und 

Mehrwert schafft. 

Nicht zuletzt für die Ausbildung der hochmotivierten und 

engagierten Studierenden des Teams OnTop 2014, die ihre 

Erfahrungen und das Wissen aus diesem Projekt als zu-

künftige Planer und Entscheider gewinnbringend für unse-

re Gesellschaft einsetzen können. Für diese Studierenden 

wird der Wettbewerb der Höhepunkt ihres Studiums sein. 

Fachliche Leitung

Prof. Sebastian Fiedler

Prof. Dr. Hans Jürgen Schmitz 

SOLAR DECATHLON 
2014

Challenges and  
Potential Challenges  

and Potential

The Solar Decathlon is a worldwide awarded and interdis-

ciplinary oriented students’ competition for universities. 

The goal is to encourage the solar building, especially the 

technical development, the economic and ocial reasonable 

implementation and the training of students in this �eld. 

After �ve competition rounds in the USA and two further in 

Europe the Solar Decathlon Europe 2014 will take place in 

Versailles (France).

The organizer of the Solar 

Decathlon Europe 2014 

consists of the

– French Ministry for Equali-

zation of  

Areas and Housing;

– French Ministry for Ecolo-

gy, Sustainable  

Development and Energy,

– U.S. Ministry for Energy.

The University of Applied 

Sciences Frankfurt am 

Main (FH FFM) successfully 

applied for the worldwide 

awarded Solar Decathlon 

Europe 2014 (SDEurope 

2014) and participates as 

the only university of Hesse 

in the interdisciplinary ori-

ented students’ competition. 

The core task of the compe-

titon is to develop a small 

house which is exclusively 

supplied by solar energy.

Then in the summer of 2014 

all teams are going to take 

their prototypes to Versailles (France) and build them up 

on site for the two weeks’ exhibition. The houses will be 

tested, measured in ten disciplines and evaluated by a 

specialist jury. 

In the framework program of the competition numerous 

technical presentations, forums and panel discussions 

are organized. All together more than 200.000 visitors are 

expected.

 

SOLAR DECATHLON 
2014

Herausforderung 
und PotenzialE Heraus- 
forderungund Potenziale

Der Solar Decathlon ist ein weltweit ausgelobter und 

interdisziplinär ausgerichteter studentischer Wettbewerb 

für Hochschulen. Ziel ist es, das solare Bauen, insbeson-

dere die technische Entwicklung, die wirtschaftlich und 

gesellschaftlich sinnvolle Umsetzung und die Ausbildung 

von Studierenden in diesem Bereich voranzutreiben. 

Nach fünf Wettbewerben in den USA und zwei weiteren in 

Europa wird der Solar Decathlon Europe 2014 in Versailles 

(Frankreich) statt�nden.

Die Veranstalter des Solar 

Decathlon Europe 2014 set-

zen sich zusammen aus dem

– Französischen Ministe- 

    rium für Gleich stellung 

   der Gebiete und des Woh- 

   nungswesens,

– Französischen Ministeri- 

    um für Ökologie, nach- 

    haltige Entwicklung und  

    Energie,

– U.S. Ministerium für  

    Energie.

Die Fachhochschule Frank-

furt am Main (FH FFM) hat 

sich erfolgreich für den 

weltweit ausgelobten Solar 

Decathlon Europe 2014 

(SDEurope 2014), beworben 

und nimmt als einzige Hoch-

schule aus  dem Bundesland 

Hessen an dem interdiszipli-

när ausgerichteten studen-

tischen Wettbewerb teil. 

Kernaufgabe des Wettbewerbs 

ist es, ein kleines Wohnhaus zu 

entwickeln, das ausschließlich mit Sonnenenergie versorgt 

wird. Im Sommer 2014 bringen alle Teams ihre Prototy-

pen nach Versailles (Frankreich) und bauen diese vor Ort 

für eine zweiwöchige Ausstellung vor Ort auf. Die Häuser 

werden untersucht, in zehn Disziplinen gemessen und von 

einer Fachjury bewertet. 

Für das Rahmenprogramm des Wettbewerbs werden 

zahlreiche Fachvorträge, Foren und Podiumsdiskussionen 

organisiert, insgesamt werden mehr als 200.000 Besucher 

erwartet.

Source / Quelle: solardecathlon.go, sonnenenergie.de
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Source / Quelle: solardecathlon.go, sonnenenergie.de
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Goals of 
the competition

The goal of the Solar Decathlon is to further increase 

students’, specialists’ as well as populace’s awareness and 

knowledge of possibilities to build energy-ef�cient houses 

and to use renewable energies. The knowledge transfer 

from research and development, to planning, to handwork 

and users is essential for reaching this goal.

Ziele des 
Wettbewerbs

Das Ziel des Solar Decathlon ist es, sowohl bei Studieren-

den und Fachleuten, als auch in der breiten Öffentlichkeit 

das Bewusstsein für und das Wissen um die Möglichkeiten 

des energieef�zienten Bauens und der Nutzung regenera-

tiver Energien zu steigern.

Um dieses Ziel zu erreichen, ist es unerlässlich, den Wis-

senstransfer zwischen Forschung und Entwicklung über 

die Planung bis hin zu Handwerk und Verbrauchern zu 

fördern.

Disziplinen und Gewichtung 
der Bewertung

Architektur

Konstruktion

Energieef�zienz

Elektrische Energiebilanz

Komfort / Behaglichkeit

Haushaltsgerät / Funktionalität

Kommunikation und gesellschaftliche

Wahrnehmung

Industrialisierung und Marktfähigkeit

Innovation

Nachhaltigkeit

100

80

80

120

120

120

80

120

80

100

1000 

Discipline and weight 
evaluation

 1. Architecture

 2. Construction

 3. Energy Ef�ciency

 4. Electric energy balance

 5. Comfort conditions

 6. House functioning and functionality

 7. Communciation and social 

         awareness

 8. Industrialization and  

     market viability

 9. Innovation

 10. Sustainability

 

       

Further information about the competition                     

SDEurope 2014 can be found on:

www.solardecathlon2014.fr

Weitere Informationen zum Wettbewerb SDEurope 2014 

erhalten Sie unter:    

www.solardecathlon2014.fr
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University of Applied Sciences of Frankfurt am  Main TEAM OnTop

University of the Arts and Technical University of Berlin TEAM ROOFTOP
Delft University of Technology TEAM Delft Versailles 2014

ENSA Nantes / ESB / Audencia Nantes TEAM Altanitic Challenge

TEAM UPE

University of Applied Sciences and Arts, School of Engineering and     
Architecture      TEAM Lucerne-Suisse

Technical University of Denmark TEAM DTU

Chiba University                                                                              TEAM Chiba UniversityJapan

Academy of Architecture /Indian Institute of Technology Bombay        TEAM SHUNYA

Technical University of Civil Engineering Bucharest TEAM Bucharest 2014

Costa Rica Institute of Technology                                                    TEAM TEC 

King Mongkut’s University of Technology Thonburi                              TEAM Kmutt

U TEAM Rhome4 DenCity

Universidad deKastilien La Mancha / Universidad de Alcala de Henares TEAM Plateau

Universitat Politecnica de Catalunya–Barcelona TEAM Barcelona Tech 2014

Chiao Tung Nationaluniversität                                                           TEAM NCTU – UNICODE

Universidad Nacional Autonoma de Mexico                                         TEAM MEXICO

Universidad Técnica Federico Santa María Valparaiso / Universität La
ochelle     TEAM FENIX -UTFSM

Université d'Angers /Appalachian State University TEAM Reciprocite

Rhode Island School of Design and Brown University /                       
University of Applied Sciences of Erfurt  TEAM Inside out

Further information about the competition                    

SDEurope 2014 can be found on:

www.solardecathlon2014.fr

Weitere Informationen zum Wettbewerb SDEurope 2014 

erhalten Sie unter:   

www.solardecathlon2014.fr
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In daily curriculum we often get answers to questions we 

did not ask. At the Solar Decathlon however we have to 

solve a concrete and practically relevant task. Certainly, 

we will be stretched to our limits, but for sure also grow 

beyond. On the one hand it is clear to us, that the partici-

pation in the SDEurope requires a commitment which goes 

beyond our normal studies. Under these circumstances 

maybe even another semester has to be added to the stan-

dard period of studies. On the other hand the competition 

offers us the unique opportunity to gain experiences and 

knowledge by an innovative real life project together with 

students from different academic backgrounds.

Motivation

Organization

The students‘ team OnTop is set up interdisciplinary with 

over 30 members, and undertakes the planning tasks and 

the project management directed by Prof. Dr.-Ing. Hans 

Jürgen Schmitz and Prof. Dipl.-Ing Sebastian Fiedler. The 

competition provides the unique opportunity to gather 

experience and knowledge in an innovative practice object 

and solve practical duties, together with the students of 

the four faculties – architecture/constructional enginee-

ring/geomatics, computer science & engineering, econo-

mics & law and social work & health. Upcoming questions 

need solutions and have to be approached independently. 

In some cases the dedicated team will be pushed 

to its limits, certainly they will succeed. Communication 

and interdisciplinary work allow the students to help each 

other and learn how to manage tasks between themselves 

and solve problems together. It’s not easy to manage all 

issues without stress, but the team OnTop is divided into 9 

smaller teams with a team leader as major contact person. 

The function of the team leader consists of receiving tasks 

and work them out in his group. Furthermore he coordina-

tes his team and is responsible for a smooth process insi-

de the group. Every team, including the team leader, meets 

once a week at a settled date to record the stage of work, 

answer questions and solve problems if necessary. The 

team leader communicates the internal acquired results 

in the “Jour Fixe” every Wednesday, which is carried out 

in the presence of the supervisors (professors, academic 

assistants) and a minute taker.

Der tägliche Lehrplan gibt uns häu�g Antworten auf 

Fragen, die wir noch gar nicht gestellt haben. Der Solar 

Decathlon stellt uns dagegen eine konkrete und praxis-

nahe Aufgabe, die es zu lösen gilt. Sicherlich werden wir 

dabei häu�g an unsere Grenzen stoßen, bestimmt aber 

auch darüber hinaus wachsen. Denn einerseits wissen wir, 

dass die Teilnahme am SDEurope ein über das normale 

Studium hinausgehendes Engagement erfordert. Auf der 

anderen Seite bietet uns der Wettbewerb eine einzigartige 

Gelegenheit, gemeinsam mit Kommilitonen unterschied-

licher Fachrichtungen Erfahrungen und Wissen in einem 

innovativen Praxisprojekt zu sammeln.

Motivation

Organisation

Das über 30 Mitglieder starke Studententeam OnTop 

ist interdisziplinär aufgestellt und übernimmt unter der 

Leitung von Prof. Dr.-Ing. Hans Jürgen Schmitz und Prof. 

Dipl.-Ing Sebastian Fiedler die planerischen Aufgaben 

und das Projektmanagement. Der Wettbewerb bietet eine 

einzigartige Gelegenheit, gemeinsam mit Studierenden der 

vier Fachbereichen - Architektur/Bauingenieurwesen/Geo-

matik, Informatik & Ingenieurwissenschaften, Wirtschaft 

& Recht, Soziale Arbeit & Gesundheit - Erfahrungen und 

Wissen in einem innovativen Praxisobjekt zu sammeln und 

praxisnahe Aufgaben zu lösen. Auftretende Fragen schrei-

en nach Lösungen und müssen selbstständig angegangen 

werden. Teilweise wird das engagierte Team an seine Gren-

zen stoßen, bestimmt aber auch darüber hinaus wachsen.

Kommunikation und interdisziplinäres Arbeiten ermögli-

chen den Studenten, sich gegenseitig zu helfen und vonei-

nander zu lernen, Aufgaben untereinander zu bewältigen 

und Probleme gemeinsam zu lösen. Da es nicht immer 

einfach ist, alle Themen und Arbeiten stressfrei unter 

einen Hut zu bringen, ist das Team OnTop in 9 Teams unter-

teilt, die einen festen Teamsprecher als Ansprechpartner 

haben. Die Aufgabe des Teamsprechers besteht darin, 

Aufgaben entgegen zu nehmen und diese in seiner Gruppe 

zu erarbeiten. Des Weiteren koordiniert er sein Team und 

ist verantwortlich für einen reibungslosen Ablauf inner-

halb der Gruppe. Jedes Team, inkl. Teamsprecher, trifft sich 

einmal wöchentlich an einem festen Termin um den Stand 

der Arbeiten festzuhalten, Fragen zu beantworten und ggf. 

Probleme zu lösen. Diese intern erarbeitete Ergebnisse 

tragen die Teamsprecher der jeweiligen Gruppen jeden 

Mittwoch im „Jour Fixe“ vor, welches in Anwesenheit der 

Betreuer (Professoren, Wissenschaftliche Mitarbeiter) und 

eines Protokollanten durchgeführt wird.

CONCEPT  
ONTOP 

 
Performance 

Recquirements

Nowadays energy-plus-house does not only apply for 

innovative demonstration buildings, but also for ambitious 

projects from building experience. Thus, for example, the 

Federal Ministry of Transportation, Building and Urban 

Development (BMVBS) supports houses which meet the 

requirements of an energy-plus-house. But both the cont-

ributions of the SD- and SDEurope competitions as well as 

energy-plus-houses are newly constructed small residen-

tial buildings. 

So what are the challenges which can be overcome by 

innovative approaches today? At European as well as nati-

onal level in Germany these are mainly energy change and 

demographic change. Cities and regional conurbations, 

where already 70 percent of the German population lives 

today, take a leading role at this. Here, like for example in 

the city of Frankfurt, which represents the center of the 

Rhine-Main conurbation, the increasing urban pressure 

is an additional challenge. We want to demonstrate an 

approach to these urgent social challenges by the help 

of our contribution. This will greatly in¨uence the current 

development of cities. In our view the following �elds of 

action arise thereby:

- Densi�cation in the city and creation of new  

   and affordable living spaces

- Renovation of the building stock 

   (here espcially: energetic and ageap propriate);

- Conversion and extension of the exis  

   ting infrastructure  

   (here especially: energy grids and mobility)
 

KONZEPT 
ONTOP 

 
Aufgabenstellung 

Das Plusenergiehaus wird heute nicht nur als innovatives 

Musterhaus, sondern auch für ambitionierte Projekte in 

der Baupraxis verwendet. So fördert z.B. das Bundesmi-

nisterium für Verkehr, Bau und Stadtentwicklung (BMVBS) 

Gebäude, die den Anforderungen an ein Ef�zienzhaus Plus 

entsprechen. Sowohl bei den Beiträgen zu den SD- und 

SDEurope-Wettbewerben, wie auch bei einem Ef�zienz-

haus Plus handelt es sich aber durchwegs um Neubauten 

kleiner Wohngebäude. 

Wo liegen also heute die Herausforderungen, die mit 

innovativen Ansätzen im Gebäudebe-reich zu bewältigen 

sind? Auf europäischer und auch auf nationaler Ebene in 

Deutschland sind dies vor allem die Energiewende und 

der demographische Wandel. Eine führende Rolle nehmen 

dabei Städte und regionale Ballungsräume ein, in denen 

schon heute 70% der deutschen Bevölkerung leben. Hier, 

wie z.B. in der Stadt Frankfurt am Main als Zentrum 

des Ballungsraumes Rhein-Main, kommt der steigende 

Siedlungsdruck als weitere Herausforderung dazu. Mit 

unserem Beitrag wollen wir einen Lösungsansatz für diese 

dringenden gesellschaftlichen Herausforderungen     

aufzeigen, die gerade in Städten die aktuelle Entwicklung 

stark beein¨ussen. Daraus ergeben sich aus unserer Sicht 

folgende Handlungsfelder:

- Nachverdichtung in der Stadt und  solchen neuen und  

   bezahlbaren Wohnräums

- Sanierung des Gebäudebestandes (hier vor  allem:  

   energetisch und altersgerecht)

- Um- und Ausbau der vorhandenen Inrastruktur (hier vor  

   allem: Energienetze und Mobilität)
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In daily curriculum we often get answers to questions we 

did not ask. At the Solar Decathlon however we have to 

solve a concrete and practically relevant task. Certainly, 

we will be stretched to our limits, but for sure also grow 

beyond. On the one hand it is clear to us, that the partici-

pation in the SDEurope requires a commitment which goes 

beyond our normal studies. Under these circumstances 

maybe even another semester has to be added to the stan-

dard period of studies. On the other hand the competition 

offers us the unique opportunity to gain experiences and 

knowledge by an innovative real life project together with 

students from different academic backgrounds.

Motivation

Organization

The students‘ team OnTop is set up interdisciplinary with 

over 30 members, and undertakes the planning tasks and 

the project management directed by Prof. Dr.-Ing. Hans 

Jürgen Schmitz and Prof. Dipl.-Ing Sebastian Fiedler. The 

competition provides the unique opportunity to gather 

experience and knowledge in an innovative practice object 

and solve practical duties, together with the students of 

the four faculties – architecture/constructional enginee-

ring/geomatics, computer science & engineering, econo-

mics & law and social work & health. Upcoming questions 

need solutions and have to be approached independently. 

In some cases the dedicated team will be pushed 

to its limits, certainly they will succeed. Communication 

and interdisciplinary work allow the students to help each 

other and learn how to manage tasks between themselves 

and solve problems together. It’s not easy to manage all 

issues without stress, but the team OnTop is divided into 9 

smaller teams with a team leader as major contact person. 

The function of the team leader consists of receiving tasks 

and work them out in his group. Furthermore he coordina-

tes his team and is responsible for a smooth process insi-

de the group. Every team, including the team leader, meets 

once a week at a settled date to record the stage of work, 

answer questions and solve problems if necessary. The 

team leader communicates the internal acquired results 

in the “Jour Fixe” every Wednesday, which is carried out 

in the presence of the supervisors (professors, academic 

assistants) and a minute taker.

Der tägliche Lehrplan gibt uns häu�g Antworten auf 

Fragen, die wir noch gar nicht gestellt haben. Der Solar 

Decathlon stellt uns dagegen eine konkrete und praxis-

nahe Aufgabe, die es zu lösen gilt. Sicherlich werden wir 

dabei häu�g an unsere Grenzen stoßen, bestimmt aber 

auch darüber hinaus wachsen. Denn einerseits wissen wir, 

dass die Teilnahme am SDEurope ein über das normale 

Studium hinausgehendes Engagement erfordert. Auf der 

anderen Seite bietet uns der Wettbewerb eine einzigartige 

Gelegenheit, gemeinsam mit Kommilitonen unterschied-

licher Fachrichtungen Erfahrungen und Wissen in einem 

innovativen Praxisprojekt zu sammeln.

Motivation

Organisation

Das über 30 Mitglieder starke Studententeam OnTop 

ist interdisziplinär aufgestellt und übernimmt unter der 

Leitung von Prof. Dr.-Ing. Hans Jürgen Schmitz und Prof. 

Dipl.-Ing Sebastian Fiedler die planerischen Aufgaben 

und das Projektmanagement. Der Wettbewerb bietet eine 

einzigartige Gelegenheit, gemeinsam mit Studierenden der 

vier Fachbereichen - Architektur/Bauingenieurwesen/Geo-

matik, Informatik & Ingenieurwissenschaften, Wirtschaft 

& Recht, Soziale Arbeit & Gesundheit - Erfahrungen und 

Wissen in einem innovativen Praxisobjekt zu sammeln und 

praxisnahe Aufgaben zu lösen. Auftretende Fragen schrei-

en nach Lösungen und müssen selbstständig angegangen 

werden. Teilweise wird das engagierte Team an seine Gren-

zen stoßen, bestimmt aber auch darüber hinaus wachsen.

Kommunikation und interdisziplinäres Arbeiten ermögli-

chen den Studenten, sich gegenseitig zu helfen und vonei-

nander zu lernen, Aufgaben untereinander zu bewältigen 

und Probleme gemeinsam zu lösen. Da es nicht immer 

einfach ist, alle Themen und Arbeiten stressfrei unter 

einen Hut zu bringen, ist das Team OnTop in 9 Teams unter-

teilt, die einen festen Teamsprecher als Ansprechpartner 

haben. Die Aufgabe des Teamsprechers besteht darin, 

Aufgaben entgegen zu nehmen und diese in seiner Gruppe 

zu erarbeiten. Des Weiteren koordiniert er sein Team und 

ist verantwortlich für einen reibungslosen Ablauf inner-

halb der Gruppe. Jedes Team, inkl. Teamsprecher, trifft sich 

einmal wöchentlich an einem festen Termin um den Stand 

der Arbeiten festzuhalten, Fragen zu beantworten und ggf. 

Probleme zu lösen. Diese intern erarbeitete Ergebnisse 

tragen die Teamsprecher der jeweiligen Gruppen jeden 

Mittwoch im „Jour Fixe“ vor, welches in Anwesenheit der 

Betreuer (Professoren, Wissenschaftliche Mitarbeiter) und 

eines Protokollanten durchgeführt wird.

CONCEPT  
ONTOP 

 
Performance 

Recquirements

Nowadays energy-plus-house does not only apply for 

innovative demonstration buildings, but also for ambitious 

projects from building experience. Thus, for example, the 

Federal Ministry of Transportation, Building and Urban 

Development (BMVBS) supports houses which meet the 

requirements of an energy-plus-house. But both the cont-

ributions of the SD- and SDEurope competitions as well as 

energy-plus-houses are newly constructed small residen-

tial buildings. 

So what are the challenges which can be overcome by 

innovative approaches today? At European as well as nati-

onal level in Germany these are mainly energy change and 

demographic change. Cities and regional conurbations, 

where already 70 percent of the German population lives 

today, take a leading role at this. Here, like for example in 

the city of Frankfurt, which represents the center of the 

Rhine-Main conurbation, the increasing urban pressure 

is an additional challenge. We want to demonstrate an 

approach to these urgent social challenges by the help 

of our contribution. This will greatly in¨uence the current 

development of cities. In our view the following �elds of 

action arise thereby:

- Densi�cation in the city and creation of new  

   and affordable living spaces

- Renovation of the building stock 

   (here espcially: energetic and ageap propriate);

- Conversion and extension of the exis  

   ting infrastructure  

   (here especially: energy grids and mobility)
 

KONZEPT 
ONTOP 

 
Aufgabenstellung 

Das Plusenergiehaus wird heute nicht nur als innovatives 

Musterhaus, sondern auch für ambitionierte Projekte in 

der Baupraxis verwendet. So fördert z.B. das Bundesmi-

nisterium für Verkehr, Bau und Stadtentwicklung (BMVBS) 

Gebäude, die den Anforderungen an ein Ef�zienzhaus Plus 

entsprechen. Sowohl bei den Beiträgen zu den SD- und 

SDEurope-Wettbewerben, wie auch bei einem Ef�zienz-

haus Plus handelt es sich aber durchwegs um Neubauten 

kleiner Wohngebäude. 

Wo liegen also heute die Herausforderungen, die mit 

innovativen Ansätzen im Gebäudebe-reich zu bewältigen 

sind? Auf europäischer und auch auf nationaler Ebene in 

Deutschland sind dies vor allem die Energiewende und 

der demographische Wandel. Eine führende Rolle nehmen 

dabei Städte und regionale Ballungsräume ein, in denen 

schon heute 70% der deutschen Bevölkerung leben. Hier, 

wie z.B. in der Stadt Frankfurt am Main als Zentrum 

des Ballungsraumes Rhein-Main, kommt der steigende 

Siedlungsdruck als weitere Herausforderung dazu. Mit 

unserem Beitrag wollen wir einen Lösungsansatz für diese 

dringenden gesellschaftlichen Herausforderungen     

aufzeigen, die gerade in Städten die aktuelle Entwicklung 

stark beein¨ussen. Daraus ergeben sich aus unserer Sicht 

folgende Handlungsfelder:

- Nachverdichtung in der Stadt und  solchen neuen und  

   bezahlbaren Wohnräums

- Sanierung des Gebäudebestandes (hier vor  allem:  

   energetisch und altersgerecht)

- Um- und Ausbau der vorhandenen Inrastruktur (hier vor  

   allem: Energienetze und Mobilität)
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The main idea is the intraurban densi�cation by the help of 

a build-up on top of an already existing building. Thereby 

additional living space is created, where densi�cation on 

ground level is not possible due to densely built-up areas. 

At the same time the build-up is able to produce an energy 

surplus by building integrated solar energy technique, 

because it elevated and ideally unshaded.

This surplus is transferred to the existing building stock, 

on which it is built. Thus the old building carries the new 

building and provides energy for itself and partly the old 

building. A symbiosis comes into existence. We refer to 

the smaller partner of this symbiosis – our prototype for 

the SDEurope 2014 – as a symbiont. Here synergies with 

regard to economy (new living space), ecology (energy 

change) and society (demographic change) are used. A 

new entity is formed by the new build-up and the existing 

building. The symbiogenesis –as we call this new entity – 

is an innovative and intelligent node which blends in with 

the energy, mobility and social networks of the city.

The innovation is the conceptual approach of the symbiont 

and the symbiogenesis, which wants to raise the social, 

economic and ecologic potential by means of the available 

state of the art and consequent connection of existing 

knowledge. 

Energy loss from the stock will be utilized and solar ener-

gies from the symbiont will be provided to the stock, that 

we call “symbionizing”. While an exhaust air unit will be ad-

ded to the stock, the symbiont receives a comfort ventila-

tion with heat recovery, post-heater battery and adiabatic 

cooling. Elements of the energy concept are the high-tem-

perature storage which supplies the radiator and water 

heating, and the hybrid storage which develops waste heat 

on low temperature level. The energy loss of the building 

stock is used by an exhaust air heat pump and charges the 

hybrid storage. The thermal solar pro�t is applied directly 

to the hot water usage and in addition the high-tempera-

ture storage will be charged. When its fully loaded or the 

temperature of the solar system is too low, the energy will 

be stored in the hybrid storage. The solar income from the 

photovoltaic power plants on the symbiont is mostly used 

for the own consumption in the whole 

building. Surpluses are fed into the 

energy grid or electric cars are char-

ged, which are available as car-sharing 

for the OnTop community.

Concept OnTop Innovation

Energy concept  
and 

 technical innovations

Die Grundidee ist die innerstädtische Nachverdichtung 

durch den Aufbau auf ein bestehendes Gebäude. Damit 

wird zusätzlicher Wohnraum geschaffen, wo aufgrund der 

baulichen Dichte eine Nachverdichtung auf Erdgeschoss-

niveau nicht möglich ist.

Gleichzeitig ist es dem Aufbau aufgrund der erhöhten 

und im Idealfall unverschatteten Position möglich, mit 

gebäudeintegrierter aktiver Solarenergietechnik einen 

Energieüberschuss zu produzieren. Diesen gibt er an das 

Bestandsgebäude ab, auf das er aufgesetzt wird. So trägt 

der Bestand den Neubau und versorgt sich selbst und den 

Bestand mit Energie. 

Eine Symbiose entsteht. Den kleineren Partner dieser 

Symbiose – unseren Prototyp für den SDEurope 2014 – 

bezeichnen wir als Symbionten.

Hierbei werden Synergien in wirtschaftlicher (neuer 

Wohnraum), ökologischer (Energiewende) und sozialer 

(Demogra�scher Wandel) Hinsicht genutzt. Aus dem neuen 

Aufbau und dem Bestandsgebäude entsteht ein neues 

Ganzes – wir bezeichnen es als Symbiogenese - das sich 

als innovativer und intelligenter Knoten in die Energie-, 

Mobilitäts- und Sozial-Netzwerke der Stadt ein-

bindet.               

Die Innovation in dem konzeptionellen Ansatz des Sym-

bionten und der Symbiogenese, der mit dem verfügbaren 

Stand der Technik und der konsequenten Verknüpfung der 

vorhandenen Erkenntnisse die sozialen, ökonomischen 

und ökologischen Potentiale heben will.

Symbionisiert wird indem einerseits die Energieverluste 

aus dem Bestand nutzbar gemacht werden und anderer-

seits die solaren Energien aus dem Symbionten dem Be-

stand zur Verfügung gestellt werden. Während im Bestand 

eine Abluftanlage nachgerüstet wird, erhält der Symbiont 

eine Komfortlüftung mit Wärmerückgewinnung, Nachheiz-

register und adiabater Kühlung. Bestandteile des Ener-

giekonzeptes sind der Hochtemperatur-Speicher, welcher 

Heizung und Warmwasserbereitung versorgt und der Hyb-

ridspeicher, der auf niedrigem Temperaturniveau Abwärme 

nutzbar machen kann. Die Energieverluste des Bestands 

werden durch eine Abluftwärmepumpe genutzt oder sie 

laden den Hybridspeicher. Die thermischen Solargewinne 

werden direkt zur Warmwassernutzung verwendet und 

des Weiteren wird der Hochtemperatur-Speicher geladen. 

Wenn dieser voll ist oder die Temperatur der Solaranlage 

zu gering, wird die Energie im Hyb-

ridspeicher gespeichert. Die solaren 

Erträge aus den PV-Anlagen auf dem 

Symbionten werden größtenteils zum 

Eigenverbrauch im gesamten Gebäu-

de verwendet. Überschüsse werden 

ins Netz eingespeist oder es werden 

die Elektroautos geladen, welche der 

OnTop-Community als Car-Sharing zur 

Verfügung stehen.

Konzept OnTop Innovation

Energiekonzept  
und 

 technische Innovationen

Existing Building

Symbiont

New technology

Facade
refurbishment

Symbiont

Symbiont

- energy+building 
- living space, barrier-free 
- accesibility

- Plusenergiegebäude
- Bezahlbarer Wohnraum
- Barrierefreiheitaffordable

Symbiogenese

- Energysource, -sink and storage  
   (electricity and heat)    
- Energy ef�cient refurbish-ment
- age-appropriate refurbishment 
 
- Altersgerechte Sanierung 
- Speicherung, Energiequlle  
   und-senke (Strom und Wärme)  
- Energetische Sanierung
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The University of Applied Sciences of Frankfurt offers 

a practice-oriented as well as a scienti�c education. 

Thereby reciprocal impulses from studies, science and 

practice are used to develop innovative offerings. The 

university contributes to the solution of concrete issues in 

the development of new techniques within the framework 

of research and development, projects and theses. The 

continuous involvement of the resulting solutions in tea-

ching and studies ensures a contemporary and attractive 

education.  

 

The University of Applied Sciences of Frankfurt with its 

broad range of courses and their reciprocal connections 

emphasizes interdisciplinarity in teaching and research. 

 
Abstract form the preamble of  

President Dr. Detlev Buchholz in January 2011 

Further information can be found on  

www.fh-frankfurt.de

University of Applied  
Sciences of  Frankfurt 

Die Fachhochschule Frankfurt am Main – University of 

Applied Sciences bietet eine praxisorientierte sowie wis-

senschaftliche Bildung an. Dabei werden wechselseitige 

Impulse aus Studium, Wissenschaft und Praxis genutzt, 

um innovative Angebote zu entwickeln.

Im Rahmen von Forschung und Entwicklung, Projekten 

und Abschlussarbeiten trägt die Hochschule zur Lösung 

konkreter Fragen bei der Entwicklung neuer Verfahren, 

Dienstleistungen und Produkte bei. Die kontinuierliche 

Einbindung der daraus resultierenden Ergebnisse in Lehre 

und Studium gewährleistet eine zeitgemäße und attraktive 

Ausbildung.

Die Fachhochschule Frankfurt am Main setzt mit ihrem 

breiten Fächerspektrum und dessen wechselseitigen 

Verknüpfungen interdisziplinäre Akzente in Lehre und 

Forschung. 

Auszug aus der Präambel des 

Präsidenten Dr. Detlev Buchholz im Januar 2011

Weitere Informationen unter 

www.fh-frankfurt.de

Fachhochschule Frankfurt  
am Main

electricity

electricity surplus

heat storage tank

heat pump

natural gaselectricity

natural gas

peak load boiler 
(existing condensing boiler) 

ambient air

concensing boiler

window 
ventilation

mechanical ventilation

evaporative cooling

window 
ventilation

heat recovery

energy supply for existing 
building and symbionts
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outgoing air 
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Energy Concept in Winter / 
Energiekonzept im Winter

Energy Concept in Summer / 
Energiekonzept im Sommer
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The Research Institute for Architecture, Civil Engineering 

and Geomatic of Frankfurt -abbreviated FFin -offers a 

platform for initiation and realization of cooperative rese-

arch and development projects to partners from university, 

administration, industry and crafts.

Interdisciplinary research in the context of planning and 

building rates among the speci�c strengths which are 

combined in the research areas of the institute.

The FFin concentrates its practice-oriented research ex-

pertise on the topics of design, planning and building.

Research activities are organized demand-oriented and 

cross-disciplinary to cover the whole life-cycle of the built 

environment in the dimensions of surrounding land -city 

-infrastructure -building -human.

Moreover the FFin with its planning and building-oriented 

disciplines claims a special social responsibility for the 

future state of the environment and the well-being of hum-

ans in urban and rural areas

FFin

Team OnTop

Das Frankfurter Forschungsinstitut für Architektur • 

Bauingenieurwesen • Geomatik - kurz FFin - bietet Part-

nern aus Hochschule, Verwaltung, Industrie und Handwerk 

eine Plattform zur Anbahnung und Realisierung kooperati-

ver Forschungs- und Entwicklungsprojekte.

Interdisziplinäre Forschung im Kontext Planen und Bauen 

zählt zu den besonderen Stärken, die im Frankfurter For-

schungsinstitut in den Forschungsfeldern gebündelt wird.

Das FFin konzentriert seine anwendungsorientierte For-

schungsexpertise auf die Themengebiete Entwurf, Planung 

und Bau.

Die Forschungsaktivitäten werden bedarfsorientiert 

und disziplinübergreifend organisiert, um den gesamten 

Lebenszyklus der gebauten Umwelt in den Dimensionen 

Umland – Stadt – Infrastruktur –Gebäude – Mensch abzu-

decken.

Mit seinen planungs- und baubezogenen Disziplinen 

übernimmt das FFin eine besondere gesellschaftliche Ver-

antwortung für den zukünftigen Zustand der Umwelt und 

das Wohlbe�nden der Menschen im urbanen und ruralen 

Raum.

FFin

Team OnTop

FROM THE VIEW OF 
OUR PARTNERS

AUS SICHT  
UNSERER PARTNER

BIEN ZENKER

Enlargement of living space in combination with reasonab-

le housing stock modernisation

To combine state of the art energy and building technology 

with a high level of living comfort and sophisticated ar-

chitecture is as much part of the construction philosophy 

of Bien-Zenker AG as the implementation of a swift and 

quality-assured execution of construction work.

The creation of living space through the addition of stories 

can signi�cantly contribute to the easing of the housing 

situation in inner city locations as well as to an enhanced 

consideration of the portfolio property with a view to eco-

nomical aspects.

Buildings with a substandard energetic quality will lose 

value. In order to considerably raise the modernisation ra-

tes in the housing stock technical solutions are needed as 

well as appropriate incentives and framework conditions. 

The idea of a symbiont, which combines and interlocks 

the housing stock with the herewith associated energetic 

approach, will lead to innovatice procedures.

Within the scope of its modernisation division Bien-Zenker 

very gladly endorses the Solar Decathlon Project OnTop of 

the FH Frankfurt as a system supplier and wishes the team 

the best of success in the upcoming competition.

 

Nassauische Heimstädte

“By 2019 our corporate group will have invested roughly € 

650 million in the maintenance and modernisation of the 

managed portfolio of more than 61,000 apartments at 140 

sites. We aim to gradually achieve the aim (set by the state 

and national governments) of at least a two percent energy 

ef�ciency improvement per annum. 

In order to do this, we will use our climate and energy 

competence centre, which we established two years ago. 

At this centre we are already intensively cooperating with 

external partners. 

And the Solar-Decathlon-Project together with the Frank-

furt University of Applied Sciences is yet another welcome 

occasion for us to think „outside the box“ and upgrade 

one of our rental properties in the heart of Frankfurt to 

the highest energy ef�ciency standards and, concurrently, 

reconstruction so as to maximise insulation levels. Moreo-

ver, we are proud that we can take part in an international 

competition as a result of this.”

BIEN ZENKER

Wohnraumerweiterung in Kombination mit sinnvoller Be-

standsmodernisierung

Modernste Energie- und Gebäudetechnik mit hohem 

Wohnkomfort und anspruchsvoller Architektur zu verbin-

den, gehört ebenso zur Bauphilosophie der Bien-Zenker 

AG wie die Umsetzung einer schnellen und qualitätsgesi-

cherten Bauausführung.

Die Schaffung von Wohnraum durch Aufstockung kann in 

erheblichem Maße zur Entspannung der Wohnungssituati-

on in innerstädtischen Lagen, sowie zu einer verbesserten 

ganzheitlichen ökonomischen Betrachtung der Bestand-

simmobilie führen. Gebäude mit geringer energetischer 

Qualität werden an Wert verlieren.  

Für eine deutliche Erhöhung der Modernisierungsquote im 

Bestand bedarf es sowohl technischer Lösungen als auch 

geeigneter Anreize und Rahmenbedingungen. Die Idee des 

Symbionten als Verzahnung mit dem Bestand und dem 

damit verbundenen ganzheitlichen energetischen Ansatz 

des Team OnTop, führt zu innovativen Prozessen und Her-

angehensweisen.

Bien-Zenker unterstützt im Rahmen seiner Moderni-

sierungssparte sehr gerne das Solar-Decathlon-Projekt 

OnTop der FH Frankfurt als Systemgeber und wünscht dem 

Team viel Erfolg für den Wettbewerb. 

Nassauische Heimstädte

„Bis 2019 wird unsere Unternehmensgruppe landesweit 

knapp 650 Millionen in die Instandhaltung und Moderni-

sierung des bewirtschafteten Bestandes von über 61.000 

Wohnungen an 140 Standorten investieren. Unser Ziel ist 

es, das im Rahmen der Energiewende von Bund und Land 

postulierte Ziel von jährlich mindestens zwei Prozent ener-

getischer Quali�zierung sukzessive herbeizuführen. 

Dabei greifen wir intern auf unser vor zwei Jahren ins 

Leben gerufene Kompetenzzentrum Klima und Energie 

zurück. Das Solar-Decathlon-Projekt mit der FH Frankfurt 

ist für uns ein weiterer willkommener Anlass, über den ei-

genen Tellerrand zu blicken und eines unserer Mietobjekte 

im Herzen Frankfurts via Nachverdichtung und gleichzeiti-

ger energetischer Sanierung zukunftsgerecht aufzuwerten. 

Wir sind zudem stolz, auf diese Weise an einem internatio-

nalen Wettbewerb teilnehmen zu können.“ 
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Symbionten als Verzahnung mit dem Bestand und dem 

damit verbundenen ganzheitlichen energetischen Ansatz 

des Team OnTop, führt zu innovativen Prozessen und Her-

angehensweisen.

Bien-Zenker unterstützt im Rahmen seiner Moderni-

sierungssparte sehr gerne das Solar-Decathlon-Projekt 

OnTop der FH Frankfurt als Systemgeber und wünscht dem 

Team viel Erfolg für den Wettbewerb. 

Nassauische Heimstädte

„Bis 2019 wird unsere Unternehmensgruppe landesweit 

knapp 650 Millionen in die Instandhaltung und Moderni-

sierung des bewirtschafteten Bestandes von über 61.000 

Wohnungen an 140 Standorten investieren. Unser Ziel ist 

es, das im Rahmen der Energiewende von Bund und Land 

postulierte Ziel von jährlich mindestens zwei Prozent ener-

getischer Quali�zierung sukzessive herbeizuführen. 

Dabei greifen wir intern auf unser vor zwei Jahren ins 

Leben gerufene Kompetenzzentrum Klima und Energie 

zurück. Das Solar-Decathlon-Projekt mit der FH Frankfurt 

ist für uns ein weiterer willkommener Anlass, über den ei-

genen Tellerrand zu blicken und eines unserer Mietobjekte 

im Herzen Frankfurts via Nachverdichtung und gleichzeiti-

ger energetischer Sanierung zukunftsgerecht aufzuwerten. 

Wir sind zudem stolz, auf diese Weise an einem internatio-

nalen Wettbewerb teilnehmen zu können.“ 
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Our main work is to act as facilitator, organizing round 

tables between partners, sometimes we set up feasi-

bil-ity studies as a �rst step of a project. Thus we are not 

competitors to other consultants, planners, investors but 

are organizing projects, which will be carried out by other 

partners. In that way energy ef�ciency, climate pro-tection 

and economic development and creation of working places 

is combined.

MAINOVA AG

Mainova AG is one of the biggest regional energy suppliers 

in Germany, serving approximately one million people 

around Frankfurt with electricity, gas, heat and water. 

In Frankfurt, there is no space for wind turbines because 

of the high density of buildings. Therefore, building integ-

rated photovoltaic is a real option. Due to skyscrapers and 

their facades but also due to suitable roofs the potential 

for photovoltaic power exceeds the maximum consumpti-

on of the city substantially.

For Mainova therefore it is highly interesting to learn about 

the future con�guration of houses. Above all, the concept 

to put an energy producing additional storey – the so-cal-

led symbiont – on top of an existing building with a �at 

roof, in order to allow the whole building to participate in 

the energy generation, was very exciting for Mainova. This 

concept creates new urban housing space – according to 

the penthouse stile – and also supports urban renewable 

energy generation. When the FH Frankfurt – University of 

Applied Science Frankfurt – approached Mainova, it beca-

me clear very soon that the Mainova AG wanted to support 

the young and innovative team of FH Frankfurt.
 

 
City of Frankfurt

The city of Frankfurt is a founding member of the Climate 

Alliance of European Cities with the Indigenous peoples of 

the rainforest in South America. The goal of the Alliance is 

to reduce CO2 emissions, to protect the world‘s climate, by 

50% by the year 2030. 

The task of the energy department is the development 

and implementation of the Frankfurter energy and climate 

concept.

The Energy Department provides home owners, investors, 

planners, architects full range of services on the topics of 

design, construction, modernization.

We assist in the creation and implementation of energy 

concepts:

- to reduce consumption of electricity and heat 

- to use of combined heat and power distribution 

- for the use of renewable energies.

We offer tools to optimize your designs, showways for 

ef�cient energymanagement and provide information on 

numerous funding programs

Unsere Hauptaufgabe sehen wir als Vermittler von Infor-

mationen und Organisator von Diskussionsplattformen. 

Durch Machbarkeitsuntersuchungen wird potenziellen 

Investoren der Einstieg in ein Klimaschutz-Projekt er-

leichtert. Die Konzepte sind wirtschaftlich und führen bei 

Umsetzung nicht nur zur Reduzierung von Treib-hausga-

semissionen sondern tragen erheblich zur Sicherung von 

Arbeitsplätzen im Handwerk und bei Planern und Architek-

ten bei.

MAINOVA AG

Die Mainova AG ist einer der größten regionalen Energie-

versorger in Deutschland und beliefert rund eine Millionen 

Menschen rund um Frankfurt mit Strom, Gas, Wärme und 

Wasser. 

In Frankfurt können aufgrund der dichten Bebauung, keine 

Flächen für Windkraftanlagen zur Verfügung gestellt wer-

den. Es bietet sich hier daher insbesondere die gebäudein-

tegrierte Photovoltaik an. Aufgrund der Hochhäuser und 

deren Fassaden aber auch der geeigneten Dach�ächen 

ergibt sich für die Stadt ein Leistungspotential, welches 

den maximalen Bedarf der Stadt weit übersteigt.

Für die Mainova ist es daher von hohem Interesse zu er-

fahren, wie ein Haus der Zukunft gestaltet ist. Besonders 

das Konzept, einen energieerzeugenden Aufbau – den 

sogenannten Symbionten – auf ein Bestandsgebäude mit 

Flachdach aufzusetzen, um dieses so an der Energieerzeu-

gung partizipieren zu lassen begeisterte die Mainova. Hier 

wird gleichzeitig hochwertiger Wohnraum entsprechend 

dem Penthouse Konzept geschaffen und die urbane rege-

nerative Energieerzeugung weiterentwickelt. 

Als die FH Frankfurt auf die Mainova zukam, um erste 

Gespräche zu führen, war sehr schnell klar, dass die Mai-

nova AG das junge und innovative Team der FH Frankfurt 

unterstützen würde.

 

Stadt Frankfurt am Main 

Die Stadt Frankfurt am Main ist Gründungsmitglied des 

Klima-Bündnis europäischer Städte mit den Indigenen 

Völkern des Regenwaldes in Südamerika. Ziel des Bünd-

nisses ist die Senkung der CO2-Emissionen zum Schutz 

des Weltklimas um 50% bis zum Jahr 2030. 

Aufgabe des Energiereferats ist die Entwicklung und Um-

setzung des Frankfurter Energie- und Klimaschutz-kon-

zepts.

Das Energiereferat bietet Hauseigentümern, Investoren, 

Planern, Architekten vielfältige Dienstleistungen zu den 

Themen Planen, Bauen, Modernisieren an. 

Wir unterstützen bei der Erstellung und Umsetzung von 

Energiekonzepten: 

- zur Senkung des Verbrauchs von Strom und Wärme  

- zum Einsatz von Kraft-Wärme-Kopplung  

- zur Nutzung erneuerbarer Energien. 

Wir bieten Instrumente zur Optimierung Ihrer Planungen, 

zeigen Wege für ein ef�zientes Energiemanagement und 

bieten Informationen zu zahlreichen Förderprogrammen.

FUNDRAISING 
AND SPONSORING

FUNDRAISING 
UND SPONSORING

Numerous research and development projects at the FH 

FFM bring valuable innovations into existence and also 

appear as an economical engine for enterprises, cities and 

municipalities.

The team OnTop of the FH FFM offers you

… as a city or ministry:

     - Demonstration projects of energy  

       ef�cient and solar building;

     - Examples of realization for the densi�cation;

     - Possibilities of realization of political  

       targets in regard to sustainable building.

… as an enterprise:

     - Sustainable, interdisciplinary and practiceriented  

       collaboration with future employees, research insti- 

       tutions and the university of applied science;

     - Participation in the development of a 

       concept for realization and a prototype;

     - Promotion of climate protection;

     - Strengthening your positive image due to 

       continuous public relations.

… for you as a building company:

     - Embedding your products in the  

       development of a concept for realization 

       and a prototype;

     - Presentation of your products in front of 

       an international specialist audience in  

       Versailles;

     - Sustainable, interdisciplinary  

       collaboration with future employees;

     - Promotion of climate protection;

     - Strengthening of your positive image by  

       continuous public relations.

 

 

 

Zahlreiche Forschungs- und Entwicklungsprojekte an der 

FH FFM bringen wertvolle Innovationen hervor und zeigen 

sich dabei auch als wirtschaftlicher Motor für Unterneh-

men, Städte und Kommunen.

Das Team OnTop der FH FFM bietet Ihnen 

…als Stadt oder Ministerium:

     - Demonstrationsprojekte für energieef�zi- 

       entes und solares Bauen

     - Umsetzungsbeispiele für die Nachverdichtung

     - Umsetzungsmöglichkeiten von  

       politischen Zielvorgaben hinsichtlich  

       nachhaltigen Bauens.

…als Unternehmen:

     - Nachhaltige, interdisziplinäre und anwendungsorien- 

        tierte Zusammenarbeit mit Nachwuchskräften

     - Forschungseinrichtungen und der Hochschule

     - Beteiligung an der Entwicklung eines  

       Umsetzungskonzeptes und Prototypen 

     - Förderung des Klimaschutzes

     - Stärkung Ihres positiven Images durch unsere kontinu- 

       ierliche Öffentlichkeitsarbeit 

..  für Sie als Baugewerk:

     - Einbringen Ihrer Produkte in der  

       Entwicklung eines Umsetzungskonzeptes 

       und Prototypen

     - Präsentation Ihrer Produkte vor einem  

       internationalen Fachpublikum in  

       Versailles

     - Nachhaltige, interdisziplinäre und  

       anwendungsorientierte Zusammenarbeit  

       mit Nachwuchskräften

     - Förderung des Klimaschutzes

     - Stärkung Ihres positiven Images durch  

       unsere kontinuierliche Öffentlichkeits-   

       arbeit

Our offer, your bene�t Unser Angebot, Ihr Nutzen
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Our main work is to act as facilitator, organizing round 

tables between partners, sometimes we set up feasi-

bil-ity studies as a �rst step of a project. Thus we are not 

competitors to other consultants, planners, investors but 

are organizing projects, which will be carried out by other 

partners. In that way energy ef�ciency, climate pro-tection 

and economic development and creation of working places 

is combined.

MAINOVA AG

Mainova AG is one of the biggest regional energy suppliers 

in Germany, serving approximately one million people 

around Frankfurt with electricity, gas, heat and water. 

In Frankfurt, there is no space for wind turbines because 

of the high density of buildings. Therefore, building integ-

rated photovoltaic is a real option. Due to skyscrapers and 

their facades but also due to suitable roofs the potential 

for photovoltaic power exceeds the maximum consumpti-

on of the city substantially.

For Mainova therefore it is highly interesting to learn about 

the future con�guration of houses. Above all, the concept 

to put an energy producing additional storey – the so-cal-

led symbiont – on top of an existing building with a �at 

roof, in order to allow the whole building to participate in 

the energy generation, was very exciting for Mainova. This 

concept creates new urban housing space – according to 

the penthouse stile – and also supports urban renewable 

energy generation. When the FH Frankfurt – University of 

Applied Science Frankfurt – approached Mainova, it beca-

me clear very soon that the Mainova AG wanted to support 

the young and innovative team of FH Frankfurt.
 

 
City of Frankfurt

The city of Frankfurt is a founding member of the Climate 

Alliance of European Cities with the Indigenous peoples of 

the rainforest in South America. The goal of the Alliance is 

to reduce CO2 emissions, to protect the world‘s climate, by 

50% by the year 2030. 

The task of the energy department is the development 

and implementation of the Frankfurter energy and climate 

concept.

The Energy Department provides home owners, investors, 

planners, architects full range of services on the topics of 

design, construction, modernization.

We assist in the creation and implementation of energy 

concepts:

- to reduce consumption of electricity and heat 

- to use of combined heat and power distribution 
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We offer tools to optimize your designs, showways for 

ef�cient energymanagement and provide information on 

numerous funding programs

Unsere Hauptaufgabe sehen wir als Vermittler von Infor-

mationen und Organisator von Diskussionsplattformen. 
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Umsetzung nicht nur zur Reduzierung von Treib-hausga-
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Wasser. 

In Frankfurt können aufgrund der dichten Bebauung, keine 
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ergibt sich für die Stadt ein Leistungspotential, welches 

den maximalen Bedarf der Stadt weit übersteigt.

Für die Mainova ist es daher von hohem Interesse zu er-
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Wir möchten Sie dazu einladen, sich als Förderer, Projekt- 
oder Kooperationspartner, Sponsor und Netzwerkpartner 
einzubringen.

Präsentieren Sie Ihre Produkte und Ihr Unternehmen auf 
einer international bekannten Plattform, in der Presse, im 
Internet und vor rund 200.000 Fachbesuchern in Versailles.

Möglichkeiten des Fundfraisings & Sponsorings
     - Finanzielle Unterstützung zur  
       Finanzierung des Projektes
     - Bereitstellung von Sachmittel unserer 
       Gewerkeliste 
     - Vorschlag zur Bereitstellung von  
       zusätzlichen Sachmitteln
Sponsorship bedeutet für uns Partnerschaft. Die aktive 
Einbindung unseres Partners in das Projekt ist uns wichtig. 
Wir arbeiten mit jedem Sponsor die Konditionen und ein 
angemessenes Logo-Sponsorship aus. 
 
Fundraising und Sponsoring
Wir sind auf unsere Sponsoren angewiesen und für jede 
Unterstützung sehr dankbar, deshalb präesentieren wir 
unsere Unterstützer so oft es geht im Zusammenhang un-
serer werbewirksamen Aktivitäten –mit Logos auf unseren 
Flyern und Plakaten, über die Erwähnung des Förderers 
und Sponsors in Pressemitteilungen bis hin zu Events und 
vielem mehr.

Die gesamten Projektkosten betragen voraussichtlich rund 
1 Mio. Euro und sollen wie folgt gedeckt werden:
½ Förderungen der öffentlichen Hand
¼ aus Sachspenden und Sponsoring
¼ aus Geldspenden und Sponsoring 
 

We want to invite you to participate as a funder, project or 
cooperation partner, sponsor and network partner.

Present your products and your enterprise on an internati-
onally known platform, in the press, on the internet and in 
front of about 200.000 specialist visitors in Versailles.

Possibilities of the Fundraising & Sponsorship
     - Financial support for �nancing the  
       project;
     - Provision of materials from our list;
     - Proposal for the provision of additional 
       non-monetary resources.
Sponsorship means partnership to us. The active inclusion 
of our partners in the project is important for us. We elabo-
rate the conditions and appropriate logo-sponsorship with 
every sponsor.

Fundraising and Sponsoring
We rely on our sponsors and are very grateful for any 
support, so we present our supporters as often as possible 
in the context of our effective awareness raising activi-
ties-with logos on our �yers and posters, mentioning of 
the conveyor and the sponsor in press releases, events and 
much more.

All project costs are expected to amount to about 1 Mio. 
Euro and shall be covered as follows:
½ funding from public authorities
¼ from donated items and sponsoring
¼ from donated money and sponsoring 
 

PUBLIC RELATIONS ÖFFENTLICHKEITS- 
ARBEIT

Press Relation
We publish articles on the state of our project regularly 
in regional daily newspapers and specialist journals. The 
continuous presence and the discussion with experts are 
also part of our communication strategy.

Presence on the internet
Our website www.ontop2014.de offers copious latest in-
formation on the team and the whole project work.

Social Media
We have our own sites in social networks like Facebook 
(www.facebook.de/ontop2014), where we publish news 
about the team regularly. The platform serves as a basis 
for exchange of opinions and experiences with users of the 
networks. 
- In the video portal Vimeo (OnTop2014) we are also repre-
sented and offer the opportunity to literally gain insights 
into our work. 

Events
 
Celebration of Building Rites and Development Phases as 
Effective Publicity
We organize effective publicity events at different states 
of the building phases:

Presence at Conferences and Discussion Platforms
The team OnTop’s participation in diverse specialist events 
already took place or is planned. 

Pressearbeit
Wir veröffentlichen regelmäßig Artikel über den Projekt-
stand in regionalen Tageszeitungen und Fachzeitschriften. 
Die kontinuierliche Präsenz und die Diskussion in der 
Fachwelt sind ebenfalls Bestandteil unserer Kommunika-
tionsstrategie.

Internetpräsenz
Unsere Internetseite www.ontop2014.de bietet umfangrei-
che aktuelle Informationen über das Team und die gesamte 
Projektarbeit.

Social Media
Wir besitzen eigene Seiten in sozialen Netzwerken wie 
Facebook (www.facebook.de/ontop2014), auf denen regel-
mäßig Neuigkeiten über das Team veröffentlicht werden. 
Die Plattform dient auch zum Meinungs- und Erfahrungs-
austausch mit Nutzern.
- Im Videoportal Vimeo (OnTop2014) sind wir ebenfalls prä-
sent und geben die Möglichkeit Einblicke in unsere Arbeit 
zu erlangen.

 
 

Veranstaltungen                                                    

Öffentlichkeitswirksame Zelebrierung  
von Bauritualen und Entwicklungsphasen

Wir richten öffentlichkeitswirksame Events zu den unter-
schiedlichen Stadien der Bauphasen in Anlehnung an in 
Deutschland übliche Baurituale aus:
 
Präsenz auf Kongressen und Diskussionsplattformen
Die Teilnahme des Team OnTop an diversen Fachveranstal-
tungen ist bereits erfolgt bzw. geplant. 
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of the building phases:

Presence at Conferences and Discussion Platforms
The team OnTop’s participation in diverse specialist events 
already took place or is planned. 

Pressearbeit
Wir veröffentlichen regelmäßig Artikel über den Projekt-
stand in regionalen Tageszeitungen und Fachzeitschriften. 
Die kontinuierliche Präsenz und die Diskussion in der 
Fachwelt sind ebenfalls Bestandteil unserer Kommunika-
tionsstrategie.

Internetpräsenz
Unsere Internetseite www.ontop2014.de bietet umfangrei-
che aktuelle Informationen über das Team und die gesamte 
Projektarbeit.

Social Media
Wir besitzen eigene Seiten in sozialen Netzwerken wie 
Facebook (www.facebook.de/ontop2014), auf denen regel-
mäßig Neuigkeiten über das Team veröffentlicht werden. 
Die Plattform dient auch zum Meinungs- und Erfahrungs-
austausch mit Nutzern.
- Im Videoportal Vimeo (OnTop2014) sind wir ebenfalls prä-
sent und geben die Möglichkeit Einblicke in unsere Arbeit 
zu erlangen.

 
 

Veranstaltungen                                                    

Öffentlichkeitswirksame Zelebrierung  
von Bauritualen und Entwicklungsphasen

Wir richten öffentlichkeitswirksame Events zu den unter-
schiedlichen Stadien der Bauphasen in Anlehnung an in 
Deutschland übliche Baurituale aus:
 
Präsenz auf Kongressen und Diskussionsplattformen
Die Teilnahme des Team OnTop an diversen Fachveranstal-
tungen ist bereits erfolgt bzw. geplant. 
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ABSTRACT OF THE MILES-
TONES OF AWARENESS 

RAISING PRESENCE

AUSZUG DER  
MEILENSTEINE 

ÖFFENTLICHKEITSWIRK- 
SAMER PRÄSENZ

Presentation at the fair BAU 2013-Munich Präsentation auf BAU2013-München 18.01.2013

Presentation at the BMWi Präsentation beim BMWi 31.01.2013

Presentation at the congress “Energiesog Ballungsraum 
–Potentiale im Planen und Bauen für die Energiewende”, 
FFin of the FH FFM 

Vortrag Kongress Energiesog Ballungsraum 
- Potenziale im Planen und Bauen für die 
Energiewende, FFin der FH FFM

18.02.2013

Presentation of the project in context of the  
“17. Passivhaustagung” 

Präsentation des Projekts im Rahmen der 17. 
Passivhaustagung 

17.04.2013

Fair stand at the “1. Jahreskongress der Energie- und 
Immobilienbranche”, Forum Insitut für Management GmbH, 
Heuer Dialog GmbH

Messestand auf dem 1. Jahreskongress der 
Energie- und Immobilienbranche, Forum 
Institut für Managment GmbH, Heuer Dialog 
GmbH

 26.06.2013

Presentation at the Werkbund Hessen Vortrag im Werkbund Hessen 05.07.2013

Press-article: NH - Projektstadt Presseartikel: NH - Projektstadt 01.09.2013

Presentation at the „Energieef¦zienzmesse“, IHK Frankfurt Präsentation auf der „Energieef¦zienzmes-
se“, IHK Frankfurt

10.09.2013

Participant at the panel discussion at the  
EXPO REAL

Teilnehmer auf Podiumsdiskussionauf EXPO 
REAL

07.10.2013

OnTop Salon- Presentation of the design and get-together 
with founders and partners    

OnTop Salon, Präsentation des Entwurfs und 
Get-together mit Förderern und Partnern

09.10.2013

SDE-Workshop in Paris, presentation of the project at the 
fair BATIMENT

SDE-Workshop in Paris, Präsentation des 
Projektes im Rahmen der Messe BATIMENT

06.-08.11.
2013

Public event at the FH Frankfurt with the walkable presen-
tation of the ©oorplan 

Öffentliches Event an der FH Frankfurt mit 
Darstellung des Grundriss als begehbare 
Projektion

 
27.11.2013

Press-article: Informationsdienst Wirtschaft (iDW) Presseartikel: Informationsdienst Wirtschaft 
(iDW)

28.11.2013

Press-article: Immobilien Zeitung Presseartikel: Immobilien Zeitung 12.12.2013

Press-article: Deutsche Bauzeitschrift (DBZ) Presseartikel: Deutsche Bauzeitschrift (DBZ) 09.01.2014

Press-article: Informationsdienst Wirtschaft (iDW) Presseartikel: Informationsdienst Wirtschaft 
(iDW)

15.01.2014

Presentation OnTop in the context of the seminar: „Ak-
tiviated Buildingcladding - adaptive, active, attractive“ 
(educatonal institute of the architecture chamber Ba-
den-Württemberg)

Vorstellung OnTop im Rahmen des Seminars 
„Aktivierte Gebäudehülle - adaptiv, aktiv, 
attraktiv“ (Fortbildungsinstitut der Architek-
tenkammer Baden-Württemberg)

28.01.2014

Press-article: Frankfurter Allgemeine Zeitung (FAZ) Presseartikel: Frankfurter Allgemeine Zeitung 
(FAZ)

04.02.2014

Presentation at the congress „Sanierungsauftrag Bal-
lungsraum„- strategies between high pressure of renovati-
on and buildinghype.

Vortrag Kongress Sanierungsauftrag Bal-
lungsraum - Strategien zwischen Sanie-
rungsstau und Bauhype

                          
17.02.2014

„Zukunft Wohnen“: intelligent and woth living - Linz, Ös-
terreich

Zukunft Wohnen: intelligent und lebenswert - 
Linz, Österreich

24.02.2014  

                                                                                     

TV Appearance: Hessischer Rundfunk (HR)- broadcast: „Alle 
Wetter“

TV Auftritt: Hessischer Rundfunk (HR) - 
Sendung: Alle Wetter

27.02.2014

Crowdfunding project Team OnTop Crowdfunding Aktion Team OnTop 01.03 - 
13.04.2014

Press release: GI - building & indoor climate Presseartikel: GI - Gebäudetechnik & 
Innenraumklima

10.03.2014

6th forum - building integrated photovoltaics 6. Forum - Bauwerkintegrierte Photovoltaik 11.03.2014

EnOB symposium 2014 - energy innovations in new construc-
tion and renovation

EnOB Symposium 2014 - Energieinnovatio-
nen in Neubau und Sanierung

20.03 - 
21.03.2014

Pavillion on the Luminale 2014 - Rathenauplatz, Frankfurt!
Public event with presentation of a three-dimensional instal-
lation of our project in the contest of an art exhibition

Luminale 2014 - Rathenauplatz, Frankfurt!
Öffentliche Veranstaltung mit Darstellung 
einer dreidimensionalen Installation unse-
res Projekts im Rahmen einer Kunstaus-
stellung

30.03-
04.04.2014 

Event of the Montagsgesellschaft
Living up to ruin, Frankfurter population growth, blessing or 
curse

Veranstaltung der Montagsgesellschaft
Wohnen bis in den Ruin, Frankfurter Bevöl-
kerungswachstum, Fluch oder Segen

31.03.2014

Press-artile: Die Wohnungswirtschaft (DW) Presseartikel: Die Wohnungswirtschaft 
(DW)

02.04.2014

„Speed Peer Review“ - Luminale 2014, FFM, live-streaming to 
France

„Speed Peer Review“ - Luminale 2014, 
FFM, Live-Streaming nach Frankreich

03.04.2014

Press-article: Campushunter Presseartikel: Campushunter 09.04.2014

Berlin Energydays, Berlin Berliner Energietage, Berlin 11.04.2014

Presentation to the topic: „Living in the metropole - sozial, 
affordable, green?!“ DVAG, Hamburg

Vortrag zum Thema „Wohnen in der Met-
ropole - sozial, bezahlbar, grün?!“ DVAG, 
Hamburg

12.04 - 
13.04.2014

Passivhaustagung, Berlin Passivhaustagung, Berlin 25.04 - 
26.04.2014

OnTop event with Nassauische Heimstätten und Bien-Zenker 
„new ways for the more dense city“

OnTop-Veranstaltung mit Nassauische 
Heimstätten und Bien-Zenker 
„neue Wege für die dichtere Stadt“

05.05.2014

Press-article: FNP - Frankfurter Neue Presse Presseartikel: FNP - Frankfurter Neue 
Presse

07.05.2014

Press-article: FAZ - Frankfurter Allgemeine Zeitung Presseartikel: FAZ - Frankfurter Allgemeine 
Zeitung

07.05.2014

Press-article: FR - Frankfurter Rundschau Presseartikel: FR - Frankfurter Rundschau 09.05.2014

TV appearance: Hessischer Rundfunk (HR)- broadcast: „Alle 
Wetter“

TV Auftritt: Hessischer Rundfunk (HR) - 
Sendung: “Alle Wetter“

22.05.2014

Radio appearance in HR3 Radio-Interview im HR3 28.05.2014

„Zukunft Wohnen“: intelligent and woth living - Linz, Öster-
reich

Zukunft Wohnen: intelligent und lebenswert 
- Linz, Österreich

24.02.2014  

Event of the Economic Council Hesse
urban development, densi¦cation, construction barriers - 
current political challenges in Hesse.

Veranstaltung des Wirtschaftsrats Hessen
innerstädtische Entwicklung, verdichtung, 
Bauhemmnisse - aktuelle politische Her-
ausforderungen in Hessen.

28.05.2014

TV appearance: RTL Hesse - broadcast: TV Auftritt: RTL Hessen - Sendung: 23/24KW 
2014

OnTop Salon, last presentation of the Symbiont in Frankfurt OnTop Salon, letzte Präsentation des Sym-
bionten in Frankfurt am Main

02.06.2014

Exhibition and competition in Versailles Ausstellung und Wettbewerb in Versailles 
       

27.06 - 
14.07.2014
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ICE/TGV Frankfurt – Paris

Stiftung 
Stædte für Menschen

Logo-Modifikation »Städte für Menschen«

Darstellung: farbig

Bernd Hülsmann, Dipl.-Designer (FH)
Tel. 02594.7926079 | Mobil 0160.7269710
post@designwerkh.de | www.designwerkh.de

Adolf-Messer-Stiftung
Förderverein der FH FFM

+

23 Solar Decathlon 2014
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Contact
Team OnTop:
Email: info@ontop2014.de 
www.ontop2014.de

Projectmanagement
Dipl.-Ing. Dieter Blome
E-Mail: dieter.blome@fb1.fh-frankfurt.de

Marketing Coach
Contact for supporters and
sponsors
Dr. Ulrike Reichhardt
Telephone: +49 (0)69 1533 3617
Fax:  +49 (0)69 1533  2374
E-Mail: ulrike.reichhardt@fb1.fh-frankfurt.de

Project Directors
Prof. Dr. Hans Jürgen Schmitz
E-mail: hans.juergen.schmitz@fb1.fh-frankfurt.de 
Prof. Sebastian Fiedler
E-mail: sebastian.�edler@fb1.fh-frankfurt.de

Kontakt:
Team OnTop
Email: info@ontop2014.de
www.ontop2014.de

Projektmanagement
Dipl.-Ing. Dieter Blome
E-Mail: dieter.blome@fb1.fh-frankfurt.de

Marketing Coach
Ansprechpartnerin für Sponsoren und
Förderer
Dr. Ulrike Reichhardt 
Telefon: 069 / 1533 3617
Fax: 069 / 1533 2374
E-Mail: ulrike.reichhardt@fb1.fh-frankfurt.de

Projektleitung
Prof. Dr. Hans Jürgen Schmitz
E-mail: hans.juergen.schmitz@fb1.fh-frankfurt.de 
Prof. Sebastian Fiedler
E-mail: sebastian.�edler@fb1.fh-frankfurt.de
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6.
DINNER PARTY MENU

The Dinner Party Menu, is the most exciting part of the Competition for many of us. 
We are curious about meeting our Neighbors and to show them, that not only the 
French have an “haute cuisine”. Frankfurt is not yet famous in the World for its dishes, 
but we will spread the word, and bring the best dishes from Frankfurt to our friends 
from all over the world. 

The most important aspect of our Menu is the regional context, not only in the dishes 
but also in the drinks. At the same time we want to cook them as energy effi cient as 
possible and prepare them in a way which fi ts our corporate identity. Sustainable 
cooking means to us, to use regional but also seasonal ingredients. At the same time 
we try to minimize waste by using fresh and not packed ingredients. As an increasing 
number of people are vegetarians today, the meat can be leaved out from the main 
dish as well. 

The regional Context is found in every single course. Frankfurt am Main is famous 
for its Green Sauce and also the Applewine, as well as the Apple Dishes. The Amuse 
Gueule is only found in several restaurants in Frankfurt and a famous side dish, to 
eat with the Applewine. The “society for the save of the Green Sauce” is even trying 
to get a patent that every Green Sauce has to be made out of Herbs from Frankfurt, 
otherwise its not even allowed to be called a Green Sauce.
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  Amuse-Gueule: 

Clash of seasons

Fresh Bread with „Sachsenhäuser Schneegestöber“ 

Drinks: Apple wine

Starter:

Symbiosis of different Vegetables with a surprise:

Beefsoup with vegetables and whisked egg

  Main Dish:

 Seven herbs in Heaven:

Cooked Beef with Frankfurter Grie Soß (Green Sauce) and Mini Potatoes

Alternative for Vegetarians: Boiled Egg in Grie Soß (Green Sauce) and Mini Potatoes

Drinks: Riesling wine
 

Dessert:

AppleTop

Up and Down with different Apples and Fresh Cheese

Drinks: OnTop-Cocktail
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 Clash of seasons

Amuse-Gueule

Fresh Bread with „Sachsenhäuser Schneegestöber“ 
- Sachsenhäuser (is a quarter in Frankfurt) 
- Schneegestöber (translated: snowstorm)

Instructions

Cut the Fresh Bread into slices. Press the camembert and the cottage cheese, a garlic 
press is a good tool for this, but you can also use a knife or fork.
Mix it good together with the butter. If it is still too thick, use some mineral Water to 
make it smooth. Cut the onion in little pieces 
and mix it with the cheese, the Paprika powder, 
salt and pepper.
Enjoy a snowstorm in summer.

Ingredience  Nutrition Data 
in kcal 

Price in € 

1 kg Fresh Bread 945,0 2,30 

250 g Camembert 720,0 1,30 

125 g Cottage Cheese 127,5 0,50 

1 TB room warm Butter 148,2 0,15 

1 little Onion 22,4 0,10 

Paprika powder 25,6 0,05 

White Pepper 25,6 0,05 

some Salt  0,01 

mini Bretzels as decoration 150,0 0,60 

   

Total 2164,3 5,06 

per portion 270,5 0,64 

   

200ml Applewine 132,0 0,30 
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Starter

Starter

Symbiosis of different Vegetables with a surprise:
Beefsoup with vegetables and egg yolk:
Soup of the cooked Beef from the Main Dish

Instructions:

Heat up a big pot with a thick bottom. (The big pot with a thick bottom uses the energy 
better than a small one.)  Peel the onions and cut in half. Put them with the cutted 
side in the pot and roast them without using oil. Cut the beef in 500g portions and put 
into the bowl. Fill up with cold water till everything is under water. Add some salt and 
let it boil on high fl ame. Skim the foam from time to time.

Wash the Vegetables very good and scrub the soil off. Peel the vegetables, add the 
skin in a colander. Now put the rest of the ingredients, except for the Vegetables in 
the pot. Put the fast cooking lid on the bowl and let it boil for 30 minutes.

Cut the Vegetables in small stripes with a mandoline. Release the preasure of the 
fast-cooking bowl under cold water. Skim the soup through colander.
Add the Stripes for another 5 minutes and cook on low fl ame.

Put the soup in the plates and 
decorate it with the vegetable stripes. 
Separate the white and the yellow 
parts of the eggs and put the yolk 
write in the moment into the soup 
when it is served. This is the surprise, 
which can be stired into the soup or 
parboil in it. 

Voila: the symbiosis developed.

	  

Ingrediences Nutrition Data in 
kcal 

Price in € 

6 l Water  1,80 
1,5 kg Soup Beef (Breast or Leg with fat)   200,0 In Main dish 
3 onions, 67,2 0,30 
2 carrots,(300g) 23,1 0,20 
celery (200g) 30,0 0,25 
1 bunch leek 34,5 0,30 
Parsley 12,2 0,30 
Chives 26,0 0,20 
8 Egg yolks 528,2 2,40 
Pimento 24,8 0,20 
Bay leaf 6,0 0,05 
White Pepper 25,6 0,05 
Some Salt  0,01 
   
Total: 977,4 6,06 
per portion: 122,00 0,75 
	  
	  
	  
	  
	  
	  
Ingredience Nutrition Data in 

kcal 
Price in € 

2l Water  0,6 
1,5kg Beef cooked from the Starter 1815,0 18,0 
2 kg little Potatoes  1380,0 2,80 
Grie Soß / Green Sauce:   
200 g of Seven Herbs: Borage, Chervil, Garden Cress, Parsley, 
Salad Burnet, Sorrel, Chives 

96,0 2,30 

200 g sour cream 234,0 0,60 
1 kg natural Yoghurt 660 1,30 
1 TB mustard 24,0 0,15 
1 TB Sugar 20,2 0,05 
Some Salt  0,01 
   
Total 4229,2 25,81 
per portion: 529,0 3,23 
   
200ml Riesling wine 132 1,50 
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Seven herbs in Heaven

Main Dish

Seven herbs in Heaven

Cooked Beef with Frankfurter Grie Soß (Green Sauce) and Mini Potatoes 
Alternative for Vegetarians: Boiled Egg in Grie Soß (Green Sauce) and Mini Potatoes

Instructions

Heat up water in the water boiler because it’s using less energy than the cooker.
When it’s cooking, heat up the cooker and put the Water in a big pot with a thick 
bottom. (The big pot with a thick bottom uses the energy better than a small one.) 
Add Salt to it and mix it. Add the little Potatoes to the water and let them cook with 
the fast cooking lid for 13 min.  (We use little Potatoes because they need less time 
to cook, and a lid because he keeps the energy inside the pot.)

The Mixed Herbs should be in a different mix depending on the season, but no herb 
should have more than 30% and 70% should come from Frankfurt, otherwise it’s not 
allowed to call it a Frankfurter “Grie Soß”. 
The shafts of the Herbs should be removed and the leaves chopped with a chopper.
Put them in a bowl with the sour 
cream, mustard, sugar and salt. Then 
it can be mixed with a machine, but we 
are using our handy, to save energy. At 
the End the yoghurt should be stirred 
in.

Take out the Potatoesand put them on 
the Plate. Take out the meat from the 
warm soup and cut it into slices. 

Fulfi ll the delish with the Green sauce. 

	  

Ingrediences Nutrition Data in 
kcal 

Price in € 

6 l Water  1,80 
1,5 kg Soup Beef (Breast or Leg with fat)   200,0 In Main dish 
3 onions, 67,2 0,30 
2 carrots,(300g) 23,1 0,20 
celery (200g) 30,0 0,25 
1 bunch leek 34,5 0,30 
Parsley 12,2 0,30 
Chives 26,0 0,20 
8 Egg yolks 528,2 2,40 
Pimento 24,8 0,20 
Bay leaf 6,0 0,05 
White Pepper 25,6 0,05 
Some Salt  0,01 
   
Total: 977,4 6,06 
per portion: 122,00 0,75 
	  
	  
	  
	  
	  
	  
Ingredience Nutrition Data in 

kcal 
Price in € 

2l Water  0,6 
1,5kg Beef cooked from the Starter 1815,0 18,0 
2 kg little Potatoes  1380,0 2,80 
Grie Soß / Green Sauce:   
200 g of Seven Herbs: Borage, Chervil, Garden Cress, Parsley, 
Salad Burnet, Sorrel, Chives 

96,0 2,30 

200 g sour cream 234,0 0,60 
1 kg natural Yoghurt 660 1,30 
1 TB mustard 24,0 0,15 
1 TB Sugar 20,2 0,05 
Some Salt  0,01 
   
Total 4229,2 25,81 
per portion: 529,0 3,23 
   
200ml Riesling wine 132 1,50 
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Appletop

Dessert

AppleTop

Up and Down with different Apples and Fresh Cheese

Instructions

Cut the Apples in little pieces and cook with a little water till it becomes apple puree. 
Let it cool down for a while. Put 8 slices into amaretto and pickle it for a while
Keep 8 Slices for the decoration  Mix the crushed almonds with 50g icing sugar 
and add some rosewater and bitter almond oil. Or take prepared marzipan. Mix the 
marzipan and the raisins under the cold apple puree. Add some sugar and cinnamon 
to season to taste. Mix the mascarpone, the yoghurt and the regular quark with the 
vanilla sugar.  Mix some water with icing sugar in a plate and the walnuts and hazelnut 
brittle in another plate. Put the rim of the glass fi rst into the icing sugar water mix, 
and then in the walnuts and hazelnut brittle mix.
Slowly fi ll in 
1. apple puree 
2. yoghurt mix
3. slice of the pickled apple 
4. yoghurt mix 
5. apple puree 
6. yoghurt mix
into the ripped glass to get 6 different layers. 
Decorate with some walnuts and hazelnut brittle and add an apple slice on the rim 
of the glass.

	  

	  

	  

	  

Ingredience  Nutrition Data in 
kcal 

Price in € 

8 Apples 520, 3,00 
100g Rosins 298,0 0,30 
50g crushed almonds 285,0 0,60 
100g icing sugar 405,0 0,20 
some rosewater  1,20 
Some bitter almond  0,10 
50g Sugar 202,0 0,10 
Some cinnamon 2,7 0,05 
250g mascarpone 837,5 2,00 
500g yoghurt 590,0 0,80 
1kg regular quark 1000,0 1,50 
1pk vanilla sugar 40,5 0,10 
50g walnuts 327,0 1,00 
50g hazelnut brittle 225,0 1,00 
200ml amaretto 200,0 2,00 
   
Total 4932,7 13,95 
per portion: 616,5 1,75 
   
Cocktail (not yet evaluated) 200 2,00 
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Energie consumption

Amuse-Gueule

No electrical energy used for the Amuse-Gueule

Starter 

Boiling the soup for 5 min on high temperature:   0,08h x 3,7kW = 0,296kWh
Boiling the soup for 30min on low temperature:  0,50h  x 2,3kW = 1,15 kWh

Main Dish

No electrical energy used for the green sauce
Boiling the Potatoes for 13min on mid temperature:            0,22h  x3,0kW=0,66 kWh

Dessert

Boiling the Apples for 10 minutes on mid temperature      0,17h  x 3,0kw = 0,51 kWh
                           ____________
Total energy consumption for one Dinner Party:                          = 2,616 kWh

Nutrition calculation

Amuse-Gueule:   270,50 kcal
- Drink:    132,00 kcal
Starter:    122,00 kcal
Main Dish:   529,00 kcal
- Drink:    132,00 kcal
Dessert:    616,50 kcal
- Drink:   200,00 kcal
__________
Total    2002,00 kcal

Average Nutrition needed Male: 2465 kcal
Average Nutrition needed Female: 1672 kcal
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7.
 CONTEST WEEK TASKS´PLANING

In the following table we have scheduled the individual tasks for the contest week. It 
should be noted that it is a preliminary schedule. In the exact process still be additi-
onal information such as Weather, sunlight, battery levels. 

An X countersigns the date of contests.



417Team OnTop



418 Solar Decathlon 2014

7. C
O

N
TE

S
T 

W
E

E
K

 

TA
S

K
S

 P
LA

N
N

IN
G

  



419Team OnTop



420 Solar Decathlon 2014

7. C
O

N
TE

S
T 

W
E

E
K

 

TA
S

K
S

 P
LA

N
N

IN
G

  



421Team OnTop



422 Solar Decathlon 2014

8. C
O

S
T 

E
S

TI
M

AT
E

 A
N

D
 

P
R

O
JE

C
T 

F
IN

A
N

C
IA

L 

S
U

M
M

A
R

Y 
 



423Team OnTop

8. COST ESTIMATE AND PROJECT 
 FINANCIAL SUMMARY
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8.1

EXECUTIVE SUMMARY

The Team OnTop from the Solar Decathlon Europe 2014 offers research and 
development work in the context of energy effi cient buildings. A new building unit 
(which is called a symbiont) is built on top of an existing building. The symbiont 
not only provides energy for itself but also supplies the existing building with a 
surplus of energy and also uses the heat losses of the existing building as an energy 
source. Modeled after biological living beings this win-win-situation is called a 
“symbiogenesis” by the Team Ontop. 

In the research and development work of this project we are assisted by selected 
partners and supporters that fi t to our project idea and which have both an idealistic 
and an economical interest in the results.

In the acquisition the good reputation of the contest SDEurope in the construction 
and real estate industry, helps us fi nding easy access to supporter, cooperation 
partner, sponsors and network partner. The promotionally effective participation is 
used during the research and development phase as well as after the SDE 2014 will 
take place. 

8.2

CONTEST IDEA TO TAKE PART

AT THE SDEUROPE 2014

The main idea is the intraurban densifi cation with the help of a build-up on top 
of an already existing building. Thereby additional living space is created, where 
densifi cation on ground level is not possible due to structural density. At the same 
time the symbiont is able to produce an energy surplus by using integrated solar 
energy technique, because it is elevated and ideally unshaded.

This surplus is transferred to the existing building stock, on which it is built. Thus the 
old building carries the new building which provides energy for itself and partly the 
old building. A symbiosis comes into existence. We refer to the smaller partner of this 
symbiosis – our prototype for the SDEurope 2014 – as a symbiont.

Synergies with regard to economy (new living space), ecology (energy change) and 
society (demographic change) are used here. A new entity is formed by the new build-
up and the existing building. The symbiogenesis –as we call this new entity – is an 
innovative and intelligent node which blends in with the energy, mobility and social 
networks of the city.
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8.2.1
THE UNIVERSITY AS A COMPANY

The University of Applied Sciences Frankfurt am Main is a corporation of public law. 
Legal representative is the President of the University Dr. Detlev Buchholz

8.2.2
THE TEAM ONTOP OF THE UNIVERSITY OF APPLIED 

SCIENCES FRANKFURT 

The Team OnTop of the University of Applied Sciences Frankfurt consists of students 
that are supported in the general curriculum and project-related in the context of the 
SDEurope by professors and lecturers. The team is divided into the topic areas such 
as project managment, Marketing (Fundraising/Sponsoring and Communication), 
energy, planning, market viability and sustainability and therefore supported by the 
professors Prof. Dr. Hans Jürgen Schmitz, Prof. Sebastian Fiedler and the lecturers 
Dr. Ulrike Reichhardt and Dieter Blome.

8.2.3
PROPERTY RIGHTS

Because all achievements are made in the context of the curriculum, all rights on 
the concept and the design belong to the students. The participating students have 
to assign the rights on the results made for the contest, to the University of Applied 
Sciences Frankfurt so that it can act in confl ict situations as it is the legal person 
responsible of the completion.

A declaration of the prototype as a physical structure in compliance with the hessian 
building code (§2 HBO) is, due to the duties, very extensive. Possible failures would 
have far reaching economic and liability technical, consequences.

Due to the fact that the university cannot be the building owner, we will proceed as 
follows:

The company Bien-Zenker GmbH will be our partner in the realization which means 
that they will be in charge of the construction and will build the symbiont with the 
help of the students. To make sure that the planning sovereignty stays with the 
student team, a special contract will be done.
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8.2.4
INTERACTIONS WITH OTHER DEPARTMENTS 

INVOLVED IN FUNDRAISING

a) The Frankfurt Research Institute of Architecture, Civil Engineering and  
 Geomatics (FFin) of the
 Frankfurt University of Applied Sciences is involved by the members of the  
 institute and their contact to decisionmakers, as well as with consulting in  
 the fi eld of sponsoring and fundraising

Contact persons of the FFin are:

Ms. Prof. Dr. Martina Klärle director of the Frankfurt Research Institute for 
Architecture, Civil Engineering and Geomatics (FFin)

Ms. Dr. Ulrike Reichhardt, science management at the faculty 1, Fachhochschule 
Frankfurt am Main, University of Applied Sciences. (FFin)

b) The Department of Research, Further Education and Transfer is involved  
 with in the application of conveyor.

Contact person of the FWbT is:

Ms. Kristiane Seidel-Sperfeld, department manager. 

c) The Department of Corporate Counsel helps the team in legal questions
 and with the contract creation.

Function of the university:

• External representatives, the university is the offi cial participant in the  
 competition
• project management performance
• all designing services inclusive the object supervision
• presentation and documentation of the results
• organizing the Fundraising
• participation in the building process and construction
• operating the prototype during the contest phase in Versailles

Function of the external partner:

• erecting the prototype in Frankfurt 
• assumption of the tasks of the building owner
• re-use of the Prototype after the contest
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Contact person of the Corporate Counsel is:

Ms. Ortrud Machbert, Representative department manager.

d) The Department of Controlling is responsible for the administration and the  
 supply of the ncoming funds.

Contact person of the Department of Controlling is:

Mr. Wolfgang Schaubruch, head of department. 

8.3

SERVICE

8.3.1
RESEARCH AND DEVELOPMENT SERVICE OF THE 

TEAM ONTOP OF THE UNIVERSITY OF APPLIED 
SCIENCES FRANKFURT

The aim of the research and development service is the development and 
dissemination of knowledge in solar architecture, especially in the use of renewable 
energy in construction as well as the topic of energy effi cient buildings.

The Team OnTop of the University of Applied Sciences considers itself as an 
experimental laboratory open to the public.

We divided our objectives into fi ve directions:

•  Target oriented sensitization of students for the topics of renewable energy  
 sources and energy effi cient constructions as well as the fi xing of project  
 knowledge of solar building in future designers.
• Establish social awareness of the topic.
• Support for the solar technology market and the research in this fi eld.
• Prototypical development for economical designing of the “Energiewende“  
 (energy turnaround) under the aspects of the demographic change, the  
 mobility and the electricity price
 development
• Provide evidence of the possibility to build high effi cient and sustainable  
 houses in a industrialized process, without renouncing basic requirements  
 like cosines or architectural quality.
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8.4

MARKET ANALYSES

8.4.1
THE STATE OF RESEARCH WITH FOCUS ON

STRENGTHS, WEAKNESSES,
OPPORTUNITIES AND THREATS

The energy-effi ciency of new buildings has been increased in the last three decades 
with the help of improved technologies in the building sector. A reason for this is the 
constantly growing requirements from the legislator regarding energetic minimum 
standards.

A big step here was the summing-up of the German Thermal Insulation 
Ordinance (Wärmeschutzverordnung) and the Heating System Regulations 
(Heizungsanlagenverordnung) to the Energy Saving Ordinance 
(Energieeinsparverordnung - EnEV) which is based on a primary energetic accounting 
of all operating energies.

The research results of different institutions in the fi eld of structural engineering, 
architecture and power supply often ended in a pilot project, with signifi cant 
infl uence on the development of new minimum standards in the building sector.

In this context different energy effi cient building concepts were developed like the 
Low-Energy House, the Passive-House or the Solar-Active House. These concepts 
had the focus on reducing the heating demand through high insulated and thermal 
bridge free constructions, the introduction of controlled ventilation systems with 
heat recovery and different models of active and passive use of solar energy.

8.3.2
INNOVATION, UNIQUE SELLING POINT

The living units we develop are not meant to be solitaires; they are put on top of 
an existing building. With this, they can deliver the surplus of energy to the lower 
building after they covered their own energy consumption with solar power.

The innovation of our idea is not primary a new technology nor the single materials or 
components, even though innovative material like, for example, partition walls made 
of straw or organic photovoltaic shall be used.

In fact the innovation is the conceptual approach of the symbiont and the 
symbiogenesis, which wants to raise the social, economic and ecologic potential 
by means of the available state of the art and consequent connection of existing 
knowledge.

The conceptual approach of the symbiont and the symbiogenesis will be developed 
and tested on a real building of the Naussische Heimstätte in the Ostend of Frankfurt 
am Main. In particular the transferability of the gained knowledge to other stock 
situations should be explored and demonstrated.
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The high dissemination of photovoltaic in the building sector, the heavy price 
reduction plus the effi ciency increase of the photovoltaic modules in the last year 
enabled a lot of Surplus-Energy Buildings. These buildings produce a surplus of 
primary-energy in annual mean through their roof and façade area.

A series of energetic concepts for detached and apartment houses were developed in 
the context of two realization competitions by the Federal Government of Germany. 
They were called the “Effi zienzhausPlus” for new buildings and the “Effi zienhausPlus 
im Bestand” for the energetic renovation of existing buildings.

As accumulating energy has not been a topic yet, nowadays a lot of energy 
management and accumulation systems are developed to increase the own use of 
the produced power and relieve the public electricity grid in peak times.

The described technological developments create good conditions to fulfi ll the EU-
directive for the overall effi ciency of buildings, which has to be fulfi lled by all new 
buildings in Germany as from 2020. The evaluation of Surplus-Energy-Buildings 
in practice is still lacking. For example, there is no experience with the long-term 
stability of static storage batteries.

8.4.2
COMPETITORS

In addition to the Team OnTop, two other German, two French, one Swiss and one 
Dutch University participate in the Solar Decathlon Europe 2014. These teams are 
competitors regarding innovative products and sponsors from the same region.

These are only 6 of the 20 teams participating in the SDEurope competition which 
are close enough to be able to collaborate with the same sponsors and supporters. 
Regional sponsors like Bien-Zenker are important for the team to lower the travel 
distances, but there are a lot of international sponsors such as SMA, which are 
interesting for all participating teams.

There are many established and successful research institutions which successfully 
research and develop in the fi eld of energy effi ciency construc tions such as the 
Fraunhofer Institute and many more.

A lot of building contractors and architecture offi ces, which concentrate on sustainable 
buildings like the Energetikhaus100 do the same research and development work.

8.4.3
TARGET GROUPS

The target groups, of the services we are selling, are divided in: 

a) Supporter of research and development work like the city of Frankfurt,  
 ministries like the BMWi and foundations.
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 d) Network partner searching for trends and innovations which have access

 to a big distribution list like the IHK Frankfurt, the BVMW, the Hessian  
 Werkbund and many more.

Their benefi ts are:

- Sustainable, interdisciplinary and practice oriented collaboration with  
 future employees,
 research institutions and the University of Applied Science;
- Support of climate protection;
- Strengthening their positive image due to continuous public relations.

The criteria for choosing the teams sponsors is the company’s corporate identity 
which has to fi t to the Team OnTop of the University of Applied Sciences. We also 
respect that the business area of our level I and II sponsors are not congruent.

Furthermore we make it possible for private persons to support our team with a 
donation via our crowdfunding campaign. 
Read more under 5.3

Their benefi ts are:

 -Demonstration projects of energy efficient and solar buildings;
 -Examples of realization for the densification;     
 -Increase of quality of living /attractiveness in cities;
 -Possibilities of realization of political targets in regard to sustainable  
 buildings.

b) Cooperation Partner, which support our project spiritual, with material
 and which have economical interest in our developed products like the  
 prefabricated house manufacturer Bien Zenker AG, the housing association  
 Nassauische Heimstätte GmbH or the energy supplier Mainova AG which
 are interested to determine innovative and new business areas.

Their benefi ts are:

 -Sustainable, interdisciplinary and practice oriented collaboration with  
 future employees, research institutions and the University of Applied  
 Sciences;
- Participation in the development of a concept for realization and a prototype;
- Support of climate protection;
- Strengthening their positive image due to continuous public relations.

c) Sponsors which support the team with liquid assets, material and
 services to develop themselves and market their products like E-Quadrat- 
 energysimulation, SolarWatt, Mage-sunovation, SEMA and many more.

Their benefi ts are:

- Embedding their products in the development of a concept for realization  
 and a prototype;
- Presentation of their products in front of an international specialist
 audience in Versailles;
- Sustainable, interdisciplinary collaboration with future employees;
- Support of climate protection;
- Strengthening of their positive image by continuous public relations.
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8.5

MARKETING

8.5.1
COMMUNICATION OF THE SERVICES

Searching for supporter, cooperation partner, sponsors and network partner, we 
always try to reach existing contacts from relatives as well as alumni from the 
University fi rst, because the personal contact makes the procedure much easier.

We also search for possible supporter on the numerous public appearances, like fairs 
and events of our network partner.

The fi rst contact is via telephone, where we explain our concept and talk about the 
possible sponsoring. At the same time we send our sponsor a brochure and the 
benefi t catalogue of the Team OnTop in a prepared e-mail.

After 2-4 Weeks, further steps and details to the contract and the benefi t services 
are arranged via phone call or e-mail.

We arrange regular information events, so called OnTop-Salons where we invite all 
of our supporters, cooperation partners, sponsors and network partner as well as 
the university and the public. This is where we present the newest planning process 
and give our partner a stage to establish contact to other partner, professor and the 
students of the university.

8.5.2
POSSIBILITIES OF SPONSORING AND SUPPORTING

We offer our sponsors and supporters a lot of possibilities to support us.
Through our benefi t catalogue every sponsor is able to decide which promotional 
benefi t fi ts best into his marketing strategy.

A lot of fi nancial resources are needed to purchase all necessary material but also to 
cover the additional expenses for transportation, travel and staff costs.

The provision of material from our list will be remunerated according to the value for 
our team or the purchasing value.
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8.5.3
POSSIBILITIES OF SUPPORTING

VIA CROWDFUNDING

From February till March 2014 we organize a Crowdfunding event. Crowdfunding 
describes a form of funding through a crowd of internet user. We publish the start of 
the Crowdfunding via our homepage www.ontop2014.de, Facebook and through our 
E-mailing list.
The end of the Crowdfunding event will be a countdown on the Light Festival Luminale 
in the city center of Frankfurt from 30th of March till 4th of April 2014. 
See communication plan for more details.

The benefi ts for the so called backers are for exmple OnTop T-shirts, their name on 
a light sculture or they can buy their faces sketched in the More-Generation Comic 
which we are planning. We also want to give our Sponsors the Chance to participate 
with attractive presents like the perfect OnTop Dinner which will be the test cooking 
for Versailles with professional Chefs or Tickets to give the backers a ride to Versailles 
during the Competition.
For the development and the implementation of the Crowdfunding in the event 
management, an interdisciplinary team of students from the so called “Studium 
Generale” is developing the concept. 

Since the beginning of our project in January 2013 we constantly build up our 
contribution list to raise the aim of 9.999€. We lowered our aim a little bit, because 
the Crowdfunding platform is German and has a smaller community then a platform 
in America or Canada. The cost for the technical effort in form of a video, the tools 
for the countdown and the event are relative high compared with the aim we want to 
raise. We know about this, but the public effect makes up the little amount of money. 
We see the Crowdfunding more as a Communication Tool, than a way to raise money 
for our Project. Therefore you can fi nd more information in our communication plan.
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Overview of the target groups and the time of the acquisition:

Description of the means by which these sponsors may be reached.

- fl yer,
- brochures,
- poster,
- T-Shirts /caps,
- pre-formulated mails,
- homepage,
- social media /Facebook,
- video/Vimeo,
- publications in national and
 international specialist journal,
- articles and interviews in national 
 and international journals,
- book publications
- fair stand,
- telephone acquisition,
- face-to-face,
- events
- crowdfunding

Project Partner,

For example: Bien-Zenker and the 
Nassauische Heimstätten…

February 2013,
As early as possible
to get as much input from them as 
possible.

Foundries and Ministries, 
Supporter of research and develop-
ment work

For example: BMWi...

March 2013,
As early as possible 
because the applications take a lot 
of time and they fund the biggest 
part of our project.

Network partner,

For example: the IHK Frankfurt, the 
BVMW, the Hessian Werkbund…

April 2013,

We need to communicate our re-
sults very early and therefore we 
need our network partner.

Service supporter, 

For example CPE, Müller-Bleher, 
Zaugg…

August 2013, 

when we started the intensive work 
on building services details

Sponsors and Supporter, 
which support the team with liquid 
assets, material and services

For example: e-quadrat, Sunpower, 
Sema…

February 2013 – May 2014,
As soon as they are needed,

We started very early with software 
sponsors and are now going to ac-
quire material sponsors.
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8.6.

FINANCIAL PLANNING,

BREAK EVEN POINT

A fi nancing map helps to keep an overview on the fi nancial planning. A component 
catalogue was created for a detailed project planning and to know which materials 
and material costs are already supported by the fundraising and which are still 
missing.

The aim of our fi nancial planning is the fi nancing of all expenses, during the planning 
and completion phase, with sponsored money and material. On top of that, liquid 
assets have to be available to place us at the market. These liquid assets build a 
buffer around our Break Even Point. If we already raise more money than we need, 
before the end of the competition, this money will be used for the after-completion 
phase. If there will be a fi nancial gap at the end of the completion, money can be 
raised by selling the prototype.

Our Level one sponsors, Bien-Zenker and the Nassauische Heimstätten already 
showed their interest. The Nassauische Heimstätten wants to use the Prototype as a 
coffee house and Bien-Zenker would like to present it as a show house.
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8.7

COST ESTIMATED

Team's Abbreviations

School's Name

Team's Name
Nº Description % Total

ex VAT VAT on ex VAT

A.1
1800 * 20 30252,10 5747,90 3%
4050 * 10 34033,61 6466,39 4%
500*40 16806,72 3193,28 2%
1500*20 25210,08 4789,92 3%

106.302,52 € 20.197,48 € 12%

A.2
1500 1260,50 239,50 0%
23 000 19327,73 3672,27 2%
8 500 7142,86 1357,14 1%
24 000+7 500+2 500 28571,43 5428,57 3%
13 000 10924,37 2075,63 1%
9 000 7563,03 1436,97 1%

74.789,92 € 14.210,08 € 8%

A.3
2 * 100 168,07 31,93 0%
2 * 100 168,07 31,93 0%
2 * 30 50,17 9,83 0%
2 * 20 33,44 6,56 0%

0%
419,75 € 80,25 € 0%

A.4
10 * 50 420,17 79,83 0%
10 * 130 1092,44 207,56 0%
10 * 100 836,12 163,88 0%
10 * 20 167,22 32,78 0%

0%
2.515,95 € 484,05 € 0%

A.5
3 060 2571,43 488,57 0%
13 000 + 41 000 45378,15 8621,85 5%
1 500 1260,50 239,50 0%
990 831,93 158,07 0%
500 420,17 79,83 0%

50.462,18 € 9.587,82 € 6%
234.490,32 € 44.559,68 € 26%

B.1
MATERIALS in detail

windows 21890,76 4159,24 2%
thermal insulation material 9831,93 1868,07 1%
kampmann cooling unit 4910,08 932,92 1%
insallation equipment 2773,11 526,89 0%
SPS controll unit 2100,84 399,16 0%
Foils for water and air tightning 2100,84 399,16 0%
Rails and Handrails 15719,33 2986,67 2%
freezer, oven, dish washer etc. 5095,80 968,20 1%
battery for saving solar gains 5621,85 1068,15 1%
concrete blocks as foundation 5019,33 953,67 1%

Administrative and miscellaneous

Budget

Lodging

A. DEVELOPMENT PHASE_COST ESTIMATE

Travel & Transport
Lodging
Expenses Allowance
Miscellaneous Expenses

Travel & Transport

Communication

First Workshop

Second Workshop

Expenses Allowance
Miscellaneous Expenses
…

SDE  2014   COMPETITION EN FRANCE
OTP

University of Applied Sciences Frankfurt

OnTop

Personnel

Communication

Administrative and miscellaneous

First Workshop

Second Workshop

Personnel

professional publications

Literature
Purchased Equipment

Consumables and office supplies
Administrative expenses
Travel and Transport in Germany

Direct Materials
B. HOUSE CONSTRUCTION_COST ESTIMATE

Sub-Total_Development Phase Cost Estimate

Name

Professors & Researchers
Granted Students
Consultants
Projectmanagment

Architectural Models
Videos
Web Page (creation and maintenance)
Communication documentation
Exhibitions

electrical storage battery
domestic apliances
Rails
Thightning Foils
SPS control unit
hvac equipement
hvac -cooling
insulation
windows

concrete foundation
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Team's Abbreviations

School's Name

Team's Name
Nº Description % Total

ex VAT VAT on ex VAT
Budget

SDE  2014   COMPETITION EN FRANCE
OTP

University of Applied Sciences Frankfurt

OnTop
Name

panel sheets for covering 1438,66 273,34 0%
lights for the deck ilumination 6722,69 1277,31 1%

SERVICES in detail
roof tinner, de-watering 22323,53 4241,47 2%
stair designer 9579,83 1820,17 1%
Facade mountining 4563,03 866,97 1%

tinner / plumber thightening of the terrasse elements 7563,03 1436,97 1%
locksmith preparing adapters for the drip rail 1802,52 342,48 0%
EQUIPEMENT in detail

Tools for construction 4638,66 881,34 1%
scaffolding rental 6722,69 1277,31 1%

crane for assambly 6302,52 1197,48 1%
crane for disassambly and trucks loading 6302,52 1197,48 1%

76 000 63865,55 12134,45 7%
130124 109347,90 20776,10 12%
13 200 11092,44 2107,56 1%
47480 39899,16 7580,84 4%

377.228,57 € 71.673,43 € 42%Total Direct Materials

Further Raw Materials
Further Purchased Materials & Parts

Further Purchased Equipment
Further Purchased Services

Facade mounting & cutting

scaffolding
Tools

tinner/ plumber
staircaise prefabrication

exterior lightning
roof materials
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Team's Abbreviations

School's Name

Team's Name
Nº Description % Total

ex VAT VAT on ex VAT
Budget

SDE  2014   COMPETITION EN FRANCE
OTP

University of Applied Sciences Frankfurt

OnTop
Name

B.2
% Estimated Rate * Total Direct Materials 0%

0%
0,00 € 0,00 € 0%

B.3
385 * 20 6470,59 1229,41 1%
5000 * 10 42016,81 7983,19 5%

0%
35 * 50 1470,59 279,41 0%

0%
49.957,98 € 9.492,02 € 6%

B.4
0%

0,00 € 0,00 € 0%
B.5

7000 5882,35 1117,65 1%
5.882,35 € 1.117,65 € 1%

B.6
5000 4201,68 798,32 0%

0%
10000 8403,36 1596,64 1%

0%
12.605,04 € 2.394,96 € 1%

445.673,95 € 84.678,05 € 26%

C.1
1000 840,34 159,66 0%
5000 4201,68 798,32 0%

0%
0%

5.042,02 € 957,98 € 1%
C.2

40000*2 67226,89 12773,11 7%
5000 4201,68 798,32 0%

0%
0%

71.428,57 € 13.571,43 € 8%
76.470,59 € 14.529,41 € 8%

Lower - Tier Subcontractors

Consultants

Other Direct Costs

C. HOUSE DISASSEMBLY IN ORIGIN AND TRANSPORTATION

Total Direct Labor

Sub-Total_House Disassembly in Origin Cost Estimate

Sub-Total_House Construction Cost Estimate

…

Other Expenses

…

Material Overhead

Direct Labor

Total Lower - Tier Subcontractors

Other Direct Costs

Total Material Overhead

Security

Professors & Researchers
Granted Students

…

Consultants

General & Administrative Expenses
Indirect Expenses

Total Consultants

…

Laborers
Administrative

…

Disassembly in origin

Disassembly in origin

House Transportation

House Transportation

….

Transport
Transport Insurance
Other Expenses

Personnel
Material and equipment
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Team's Abbreviations

School's Name

Team's Name
Nº Description % Total

ex VAT VAT on ex VAT
Budget

SDE  2014   COMPETITION EN FRANCE
OTP

University of Applied Sciences Frankfurt

OnTop
Name

D.1
40 * 100 3361,34 638,66 0%
40 * 500 16806,72 3193,28 2%
40 * 200 6722,69 1277,31 1%
40 * 150 5042,02 957,98 1%

0%
31.932,77 € 6.067,23 € 4%

D.2
8 000 6688,96 1311,04 1%
5 000 4201,68 798,32 0%
15 000 12605,04 2394,96 1%
16 500 13865,55 2634,45 2%

0%
37.361,23 € 7.138,77 € 4%

D.3
200 168,07 31,93 0%
5 000 4201,68 798,32 0%
1000 840,34 159,66 0%
1000 840,34 159,66 0%

0%
6.050,42 € 1.149,58 € 1%

75.344,43 € 14.355,57 € 8%

E.1
12 000 10084,03 1915,97 1%
20 000 16806,72 3193,28 2%
11 000 4201,68 798,32 0%
5 000 9243,70 1756,30 1%
3 300 2773,11 526,89 0%

43.109,24 € 8.190,76 € 5%
E.2

500 * 20 8403,36 1596,64 1%
1000 * 10 8403,36 1596,64 1%
3000 2521,01 478,99 0%
2000+3000+2000 5882,35 1117,65 1%

25.210,08 € 4.789,92 € 3%
68.319,33 € 12.980,67 € 8%

900.298,61 € 171.103,39 € 100 % Total
If you benefit VAT Recovering -171.103,39 €

X If you don't 171.103,39 €

1.071.402,00 € 900.298,61 €

Travels & Costs for Final Phase in Versailles

Total Price / Cost Estimated

House Permanent Assembly

Sob-Total House permanent Assembly

Total Insurance Policies

D. FINAL PHASE IN LE CITE DU SOLEIL:COST ESTIMATE

Assembly in Le Cité du Soleil ©
Disassembly in Le Cité du Soleil ©

Insurance Policies

Sub-Total_Final Phase in La Cité du Soleil® Cost Estimate
E. POST EVENT COST ESTIMATE

Liability Insurance
Transport Insurance
Accident Insurance
Medical Insurance
…

Cranes
Equipment and machinery

Assembly and Disassembly Processes

Total Travels & Costs for Final Phase in Versailles

Total Assembly, Disassembly Processes
…

Travel & Transport
Lodging
Expenses Allowance
Miscellaneous Expenses
…

Total Price / Cost Estimated included VAT

Commissions

Granted Students
Consumables and office supplies
Administrative expenses
…

Please CHECK (X) your status >>>

Personnel

Materials
Machinery and Equipment
Consumables and office supplies

Professors & Researchers
As built 

Sub-Total_Post Event Cost Estimate
As Built
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Team's Abbreviations

School's Name

Team's Name

Company Name Collaboration Details Amount of support % Total

Solar Decathlon Support financial support 100000

University of Applied Sciences Frankfurt financial support 10000

University of Applied Sciences Frankfurt FB 1 financial support 60000

Asta of the University of Applied Sciences Frankfurt start up financing 5000

FFin consulting 10000

BMWi financial support 400000

Foerderverein FH Frankfurt financial support 1000

Academic foreign services financial support 9000

Alfred Messer foundation financial support 4600

Wiechers Stiftung financial support 3000
602.600,00 € 58%

Bien Zenker partner for construction We are Sorry but a lot of our

Nassauische Heimstätten partner for communication  partners don't want to show

City of Frankfurt financial support  how much they sponsor 

Mainova financial support in detail. 

e-quadrat consulting in building simulation We hope you respect this.

Lorenz Energie sponsoring of the electrical installation

UPM sponsoring of the terracce material

CPE-GmbH support on the planning of electronic engineering

Müller + Bleher support on the planning of building services

Zaugg GmbH material sponsoring of building services

SMA material sponsoring of the batterie inverter

Eternit sponsoring of the curtain panels

Glasbau Frommen sponsoring of the windows and doors

Knauf
sponsoring of the gypsum plaster board, phase 
change material and colors

Sunpower sponsoring of the photo-voltaic system

Loxone sponsoring of the smart home

Pfleiderer sponsoring of the particleboards

Reyher sponsoring of the fixing material

Steico sponsoring of the insulation

Nimbus sponsoring of the lighting

Warema sponsoring of the sun protection

Weitzer Parkett sponsoring of the parquet floor

Layher sponsoring of scaffolding

ABB sponsoring of electric supplies

Deutsche Bahn sponsoring of the personal transport

Jung sponsoring of switches and sockets

Satis and Fy sponsoring of the Luminale pavillion

SDE  2014   COMPETITION
OTP

University of Applied Sciences Frankfurt

OnTop

Institutional Support

Industrial Partners & Sponsors
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Team's Abbreviations

School's Name

Team's Name

Company Name Collaboration Details Amount of support % Total

SDE  2014   COMPETITION
OTP

University of Applied Sciences Frankfurt

OnTop

Depar sponsoring of Material

Richter+Frenzel sponsoring of plumbing material

Paradigma sponsoring of the solar thermal

Akasol sponsoring of the Batterie

Dewalt sponsoring of tools

Wolfin sponsoring of foils

Stihl sponsoring of a chainsaw

Knipex sponsoring of tools

Inthermo sponsoring of material

ACO sponsoring of drainage

Evonic sponsoring of plexiglass

Dorma sponsoring of doorsystems

Beck und Heun sponsoring of roll up door

Maas Profile sponsoring of trapezoidal sheet metal

Alexander Bürkle sponsoring of electric supplies

Stribel und John sponsoring of fuse box

Kaiser Elektro sponsoring of cavity wall cans

Remmers sponsoring of penetrating finish

Festool sponsoring of tools

Kamo sponsoring of fresh water station

Helukabel sponsoring of kabel

Häussermann sponsoring of wood

Kelterei Heil sponsoring of applewine

Kampmann sponsoring of ventilation system

Zwilling sponsoring of kitchen utensiles

Seegers sponsoring of plumbing material

AMC sponsoring of bowls

Duravit sponsoring of sanitary

Maeusel sponsoring of helmets

Weingut Lang sponsoring of wine

Wiha sponsoring of tools

Chauvin Arnoux sponsoring of messuring tools

Wilo sponsoring of water pumps
420.000,00 € 40%
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Team's Abbreviations

School's Name

Team's Name

Company Name Collaboration Details Amount of support % Total

SDE  2014   COMPETITION
OTP

University of Applied Sciences Frankfurt

OnTop

Klimate KIC sponsoring of 2 pioneers for 4 weeks
German werkbund Hesse network partner

Architects and Town Planners chamber Hesse network partner

Heuer Dialog GmbH fair stand 

BVMW exhibiton ExpoReal 

Sema Software software licences 

Valentin Software software licences 

IHK-Industrie- und Handelskammer fair stand at the energy efficeny fair

DGHR sponsoring of training courses

Lahmeyer H&S Consulting

von Alvensleben network partner

Ziegelhütte consulting for dinner party menu

Hessen a la Carte consulting for dinner party menu

Drees&Sommer Consulting

Dekra Consulting

CLDES Consulting for design

PA Sound network partner
17.000,00 € 2%

1.039.600,00 € 100 % Total

Other Income Details
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9.  SITE OPERATIONS REPORT

1.0 GENERAL DATA

2.0 SITE OPERATIONS COORDINATORS

3.0 LOGISTICS OUTSIDE OF  LA CITÉ DU  
       SOLEIL®

3.1 TRUCK ROUTE

3.2 TRUCKS SPECIFICATIONS AND SHIPMENTS

4.0 LOGISTICS IN LA CITÉ DU SOLEIL®

4.1 INFRASTRUCTURE 

4.2 CONSTRUCTION WORKING TEAMS 

4.3 PHASES DESCRIPTION 

4.4 WASTE MANAGEMENT

5.0 ASSEMBLY / DISASSEMBLY
       SCHEDULES

5.1 ASSEMBLY

5.2 DISASSEMBLY

6.0 EQUIPMENT REQUIREMENT CHART

7.0 ASSEMBLY / DISASSEMBLY CHART

7.1 ASSEMBLY

7.2 DISASSEMBLY

8.0 SITE OPERATION CHART



444 Solar Decathlon 2014

9. S
IT

E
 O

P
E

R
AT

IO
N

S
 

R
E

P
O

R
T

9. SITE OPERATIONS PLAN

1.0 GENERAL DATA
The OnTop main aims are to build fast, safe and easy.
Therefore we chose our experienced construction partner Bien-Zenker who´s got 
a long tradition in constructing prefabs. Bringing the Symbiont in Modules to the 
construction site will make it easier to assemble the main components rapidly and to 
have suffi cient time for all works at the building itself and its surroundings. Never to 
forget, safety is always the fi rst aspect to obey during all phases, inside and outside 
of “La Cite du Soleil®”.

2.0 SITE OPERATIONS
COORDINATORS

Site Operation Coordinator: 
   Mr. Ayoub, Karim  Tel.N°: 0049 176 2511 1137
Shift Offi cer Team A:   
   Mr. Dill, Matthias Tel.N°: 0049 163 7915 773
Shift Offi cer Team B:   
   Mr. Yilmaz, Ali  Tel.N°: 0049 171 1019 533
Shift Offi cer Team C:   
   Mr. Dierking, Andreas Tel.N°: 0049 157 3684 2313

3.0 LOGISTICS OUTSIDE OF
LA CITÉ DU SOLEIL®

3.1 TRUCK ROUTE

All 13 trucks, bringing the buildings main parts, its additional components and 
exterior elements will start their trip at our test assembly site beside the factory of 
our construction partner Bien-Zenker, located at:

Am Diestelrasen 2 
D-36381 Schlüchtern
Germany

http://en.mappy.com



445Team OnTop

101 rue de la Division Leclerc
F-78000 Versailles
France 

This Area we decided to use for the 7,5t Trucks of our partner constructors, who need 
their own equipment on site, 
such as the glazing companies, Bien-Zenker, and our Furniture Truck at the end. The 
last 40t truck (T13) that is coming will stay there during competition to store the 
Elements that are too big or too many for the provided Storage area. 
Please refer to the Chart Turnover in Pion for detailed information who is going when 
to Pion and how long they stay 
there.
 
The exact truck route and permissions for it (e.g. to pass the Department of Paris 
with Megatrailers only between 7pm and 6am during the week) are also checked and 
verifi ed by our Logistics Company, according to German and French regulation and 
the mandatory OnTop schedule.
Finally all Trucks are going to wait at the assigned waiting area according to Assembly/
Disassembly Chart, on “Allée des Matelots” in Versailles, right in front of “La Cité du 
Soleil®”, to wait for site operators permission to enter the solar Village.

3.2 TRUCKS SPECIFICATIONS
AND SHIPMENTS

The trucks at the following passage are listed in the order of entry. Turn ratios of all 
trucks are max. 12,5m and their height are just below the limit of 4,2m.

1st Truck – Equipment (approx. 2,5 & 3  tons per axle):
Rigid Truck with Trailer; 18,75m x 2,50m; unloading by crane & forklift (2 hrs.)
1x 10 ft. Tool container (ca. 3500 kg) 2,99m x 2,43m x h=2,59m 
Scaffolding (max. 9000 kg) max 8,6m x 2,5m 2,7m
Footing:
Levelling Sand (max. 300 kg)
1 Euro Pallet of Wood for weight distribution (150 kg)

2nd Truck – Partners (max. 1,5 tons per axle):
7,5t Rigid Truck; 10,5m x 2,50m; unloading by hand (1 hr.)
Equipment of Construction Partner Company, Tools, Ladders

3rd Truck – Footing (approx. 12 tons per axle):
Plateau Truck; 16,5m x 2,50m; unloading by crane & forklift (2 hrs.)

There we are going to pack all parts of the symbiont and load them on their designated 
trucks, to send them to Versailles, just in time when we need them. 

The Destination address of the solar village is La Cité du Soleil® (3)

Allée de Matelots
F-78000 Versailles
France 

as there is only one truck permitted 
at this waiting line in Allée de 
Matelots (2) and another at CDS® 
a maximum of two more trucks 
are allowed to go fi rst to the Pion 
Barracks (1) located at:

sde2014_cds_truck_arrival_procedure_20140512.pdf
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16x Concrete Elements (21600 kg) max. 2,5m x 1,5m x 0,25m
9x 1m2 Steel plates (2250 kg) 1m x 1m x 0,03m

4th Truck – Ground Floor (approx. 4,5 tons per axle):
Plateau Truck 16,5m x 2,50m; unloading by crane & forklift (5 hrs.)
Footing material (wood, max. 200 kg) for weight distribution 
5 main Beams, wood (394 kg) max. 10,2m x 0,1m x 0,25m
2x Water Containers (150 kg): 9m x 1,5m x 0,3m
Floor Elements (7600 kg) 5x <2,5m x <6,6m x 0,4m
1 individual pallet of wood boards for construction (approx. 500kg) 3m x 2m x 1m

5th Truck – Ground Floor Walls (approx. 4,5 tons per axle):
Flat bed Plateau with middle support beams int.-hi=3m; 16,5m x 2,50m; unloading 
by crane & forklift
4 ground fl oor exterior wall elements (6175 kg) 
2x 10m x 2,95m x 0,43m + 2x 9m x 2,95m x 0,43m 
Interior equipment:
Fridge: 1,9m x 0,7m x 0,7m
Stove: 0,7m x 0,7m x 1m- 
Dishwasher: 0,7m x 0,7m x 1m 
2 Euro Pallets Sanitary Installations
Interior construction material:
2 Euro pallets of dry wall boards (approx. 1200 kg)
1 individual pallet of dry wall boards (approx. 800 kg) 2,5m x 1,25m x 1m

6th Truck – Int. Walls, Stairs, Tech. Room (approx. 4 tons per axle):
Flat bed plateau int.-hi=3m; 16,5m x 2,55m; unloading by crane & forklift
2 ground fl oor interior wall elements (1500 kg) 7,58m x 2,57m x 0,25m; 3,21m x 
2,57m x0,25m
Technical appliances Room (approx. 3000 kg) 8,6m x 1,5m x 2,97m
Stairs (1500 kg) 4,48m x 1,25m x 2,88m
4 Euro pallets of interior construction elements (approx. 2000 kg)

7th Truck – Terrace U (approx. 4,5 tons per axle):
Mega Trailer 3m x16,5m; unloading by crane & forklift
U shaped Terrace element (4950 kg) 11,53m x 2,95m x 3m (max width)
Interior construction material (about 2000 kg):
3 Euro pallets of dry wall boards (1600 kg) height specifi ed soon
1 Euro pallet of parquet (approx. 400 kg, height specifi ed soon)

8th Truck – Ceiling & Roof (approx. 2,2 tons per axle & 4,8 tons per axle):
Rigid Truck with Trailer 2,55m x18,75m; unloading by crane & forklift
4 ceiling Elements (4320 kg) max. 5,4m x 2,5m x 0,28m
5 Roof Elements (6900 kg) max. 6m x 2,5m x 0,52m
Exterior construction material:
Facade Elements “Eternit” (approx. 900 kg) 1 palette 3,1m x 1,5m x 1m

9th Truck – Glazing Co. (max. 1,5 tons per axle):
7,5t Rigid Truck; 10,5m x 2,50m; unloading by crane & forklift (1 hrs.)
Equipment of glazing Company: Vacuum Glass Lifter, Tools and Material 

10th Truck – 1st Floor Walls (approx. 3,5 tons per axle):
Flat bed plateau with middle support beams hi=3m; 16,5m x 2,55m; unloading by 
crane & forklift
3 upper fl oor Wall Elements (3464 kg)
10,5m x 2,9m x 0,45m; 2x 5,4m x 2,9m x 0,45m
2 Deck Elements (1800 kg) 9,8m x 2,95m x 0,33m



447Team OnTop

Window Case (1200 kg) 3,5m x 1,2m x 2,2m
Interior construction material (about 800 kg):
1 Euro pallet of dry wall boards (approx. 400 kg)
1 Euro pallet of parquet (approx. 400 kg)

11th Truck – Roofi ng (approx. 2,5 tons per axle):
Flat bed plateau with middle support beams hi=3m; 16,5m x 2,55m; unloading by 
crane & forklift
3 «Triangels»/missing upper wall elements (1230 kg) 11,53m x max 1,62m x 0,46m
Metal for roof covering (765 kg) 9,7m x 1,1m x 0,2m
3 Sitting Boxes (1250 kg) 2x 9,5m x 0,8m x 0,7m + 5m x 0,8m x 0,7m
Facade Elements “Eternit” (approx. 800 kg) 1 palette 2,5m x 1,25m

12th Truck – Furniture (max. 1,5 tons per axle):
7,5t Rigid Truck; 10,5m x 2,50m; unloading by hand & forklift (3 hrs.)
Furniture for interior and exterior decoration Material

13th Truck – Ramps (approx. 3,5 tons per axle):
Plateau Truck 16,5m x 2,55m; unloading by crane & forklift
“Deck” and Ramps (4950 kg):
Ramps: 4x 8,53m x max. 2,2m x 0,33m; 1x 8,42m x 1,84m x 0,33m
Deck: 1x 9,04m x 1,84m x 0,33m 
Outside corridor: 1x 9,7m x 1,62m x 0,33m; 2x max 4,4m x 1,57m x 0,33m
Footing Material, Railings, Displays and Furniture: specifi ed soon

Please refer to PD: SO-001 - SO-011 for shipping arrangement details.

4.0 LOGISTICS IN LA CITÉ 
DU SOLEIL®

4.1 INFRASTRUCTURE 

Installed infrastructure on site is mainly the 10 feet “Toolbox”-Container, located at 
the entrance of our lot to provide workers and visitors with all mandatory security 
equipment, if needed, prior to entering the site. It contains also all the equipment 
needed for construction to grant a fast and easy access when shifts begin, after 
breaks, and of course during shifts as well.
As the “Toolbox”, also includes various items with rechargeable batteries it needs to 
have its power supply, connected to our splitter box between the Village grid and all 
consumers on site. Therefore we need to know how the village grid connection will 
look like, that means what type of Plug we need and how many Ampere are possible.
Beside that, the fence surrounding our lot is mandatory to avoid access without 
security equipment or permission. For security reason, as well as getting access to 
all parts of our building during construction we also need to install some scaffolding, 
specifi ed at Project Drawings for Assembly Steps and Lot-Plan.
To access the level ± 0.00 of our House we also need some temporary steps that are 
going to be erected by using the concrete footing right in front of our entrance door.
The stock area 2 for bigger elements is going to be as close as possible, between the 
crane and our neighbours’ lot, to save time and reduce risk. All other stocking areas 
(1 & 3) are for smaller parts, which are easier to handle.
For night shifts we need to install some extra lights at the scaffolding to avoid 
accidents and to provide a good working environment for everybody, this will only 
be the case if the installed lighting is not suffi cient to deal with certain tasks like 
Façade Mounting. The location of lighting will be individually planned according to 
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their urgency inside and outside the Building.
In front of our Toolbox Container we are going to set up a “shadow dispensers” 
between the container and the fence. The area beside this container and the exit are 
also used as waiting area and meeting point for uninvolved team members  during 
riskful (crane-) operations.
The necessary “Layher Blitzgerüst” scaffolding will be erected by one of our students, 
who´s got 15 years of experience in scaffolding construction and who was training 
the task with our team members to do the job with the needed accuracy. All actions 
regarding Scaffolding are going to be supervised by an authorised “Dekra©” Safety 
Coordinator who will also give us required certifi cates for the Scaffolding. After that, 
Scaffolding can be inspected by the SDE Organisations offi cial inspector.

Further installation are of course the residual containers as mentioned under 4.4.

4.2 CONSTRUCTION WORKING TEAMS

We decided to work in 3 shifts (A-C, 8 hours each) 24 hours until the house is waterproof 
which should be on day 3 (18th of June). Until this day also our construction Partners 
from Bien-Zenker, who are used to set up prefabricated elements during 12 hour 
shifts, are working together with us in 2 shifts, 3 people each, 12 hours a day (incl. 
breaks). Those construction workers are named at Shift planning charts.
After this fi rst period, we are going to work in two 10 hr. shifts per day with at least 9 
persons to each shift plus the mandatory offi cers.
The team member’s names are listed below. Exact Shift Planning for all Construction 
participants can be found at Apendix 9, Site Operation Report Apendix.OTP_Work_Shifts_2014.xlsx

KA	   Seite	  1 02.06.14

First Name Last Name Titel Specialist Team. Pos. FL DL
Fabian Früh Struct. Eng. 13-19.6. yes
Inna Sivinska Electro OK
Martin Krämer Facade Proj. Engin. OK
Matthias Dill SOP Carpenter Sop Ofcr. yes
Jessika Schiavon Site Management Assistant

A Finn Klock Communication OK
Michèle Haas HVAC&Sanitary yes
Milan Wicke Grndg./Forklift ok yes
Philipp Holzhäuser Grndg. 13.-22-6. OK
Igor Pylypchuk Drywall 19.6.-29.6. OK
Sebastian Krause Electrical works STL, Instrument. OK
Edgar Vogel HnS Forklift Spons.Mngr ok OK

First Name Last Name Titel Specialist Team Pos. FL DL
Ali Yilmaz SOP Drywall Sop Ofcr. OK
Anna-Lena Heller Electrical works -
Arbnesha Berisha Scaffolding
Benjamin Hofmann Scaffolding yes

B Karim Ayoub HnS Elektr./HVAC&S Sop.Coord., PM ok ok
Karoline Kerber Site Management Assistant
Marco Magdalinos HVAC&Sanitary OK
Marius Schubert Scaffolding OK
Martin Flämig SOP1 Carpenter yes
Maximilian Von Alvensleben Forklift, Communication ok yes
Miguel Valenicia Scaffolding
Nadia Badawi Facade OK

First Name Last Name Titel Specialist Team Pos. FL DL
Alicja Paluba Facade Proj. Arch. yes
Andreas Dierking SOP Sop Ofcr. OK
Cem Yagcigil Communication Com. Coord. ok
Felix Sattler HVAC&Sanitary not 19.6. yes
Georgios Andreou Communication Press Ofcr. yes

C Julian Erk Electrical works
Martin Baron Electrical works yes
Matthias Joost HVAC&Sanitary not 19.6. yes
Nathanael Gilet HnS Drywall HnS Coordinatior
Patrick Mäder Carpenter 20.6.-29.6. yes
Raquel S. Nogueira Site Management Assistant
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4.3 PHASES DESCRIPTION 

For a detailed visualisation of all steps of the constructive processes of the main 
parts please also refer to SO-301 Phases. Because of this the Phases are just 
summarised in this section to provide the additional information requested.
Team member name information’s, according to shift planning are summarized by 
naming the shifts as in 4.2 Construction working teams. The two shifts of the “Bien-
Zenker” staff are going to be called BZ1 and BZ2 throughout this Deliverable.

Assembly
(16.6.2014 - 25.7.2014)

Phase 1 - Setting up the Site (3 hrs.): Shift A & BZ1
Unloading Truck 1 by crane and forklift, putting Toolbox Container to temporary 
position until Ramps are moved, Scaffolding going to be stored at stock area 3, 
unloading of Truck 2 bearing the Construction Equipment/Tools of our Partners by 
hand

Phase 2 - Weight Distribution and Tanks (5 hrs.): Shift A & BZ1
Preparing the ground with sand, placing the concrete on Truck 3 and steel plate 
footings from stock area with crane and forklift support.
Unloading Truck 4, distribution by crane and forklift, connecting footing structure 
and bringing it to an equal level while positioning the 5 main load bearing beams by 
crane support. Unloading water containers by crane at fi nal location and placing the 
needed connections.

• Footing Inspection needed at 3:30 pm!

Phase 3 - Floor (3,5 hrs.): Shift A, later Shift B & BZ1
Still unloading Truck 4, ground fl oor elements by crane, directly to designated location, 
one element located aside to connect its penetrating conductions, meanwhile 
unloading dry wall and wood board pallets to stock area 1 by crane, completion of 
ground fl oor positioning.

• After the Ground Floor Elements are located, Scaffolding construction will 
begin.

Phase 4 - Ground Floor Walls (3 hrs.): Shift B & BZ1
Unloading Truck 5, ground fl oor exterior wall elements by crane, directly to fi nal 
location, materials for interior works also by crane close to where needed later

• First level Scaffolding Inspection needed at 7:30 pm

Phase 5 - Stairs, Interior Walls, Tech. Room (3 hrs.): Shift B, later Shift C & BZ1, later 
BZ2
Placing Interior Walls and Stairs from Truck 6 with crane support, same with 
Technical Appliances Room and some more interior construction material to be 
stored inside the house

Phase 6 - Terrace “U” (3 hrs.): Shift C & BZ2
Unloading (Mega Trailer) Truck 7, by crane on ground fl oor wall elements, Interior 
construction materials stored on Stock area by forklift,

Scaffolding Inspection urgently needed before 9:00 am on day 2 (17.6.)
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• Transport of 3 Wall Elements and one Trussing to Storage area with Forklift if 
2m Fork is available. If not transport to Storage area with Truck 8, then 35t crane 
would be needed there for one hour at 7 am

Phase 7 - Ceiling (5 hrs.): Shift C, later Shift A & BZ2
Unloading Truck 8 by crane ceiling elements to be mounted on “U” and ground Floor 
East wall,
meanwhile unloading of roof elements as a package on Truck 8´s Trailer to stock area 
2, same as Facade, Elements to stock area 3, all by crane. 
Delivering pallets with material to 1st Floor by crane

Phase 8 - 1st fl oor walls & Windows (4 hrs.): Shift A, later Shift B & BZ2, later BZ1, 
After Glazing Company´s Truck 9 came in unloaded equipment and left, unloading 
of Truck 10 by crane, wall elements to their location, delivering pallets with interior 
materials from Truck to 1st Floor by crane, unloading PV elements by fork lift to 
stock area, Deck elements with crane to long term stock area 3unpacking windows 
on Truck 10 from casing, positioning windows with crane and specialists support

Phase 9 - Roof (5 hrs.): Shift B & BZ1 support by 2 glazing specialists
from Truck 11 , 
then mounting roof elements from stock area 2 at designated location with crane 
support. Unloading roofi ng metal on Truck 11 by crane, to the roof

Phase 10 - Bldg. ext. & int. works (8 hrs.): Shift C & BZ1 + Construction experts for 
metal roofi ng and for PV
Metal works to get the construction watertight, facade mounting, PV mounting with 
crane support

Phase 11 - Bldg. Int. & Ext. Works (30 hrs.): Shift A, B & C alternating
Sanitary, Electric, HVAC installation, 
Facade mounting (no heavy machinery needed)

Phase 12 - Bldg. Int. Works (60 hrs.): Shift A, B & C alternating 
Dry wall boards application, Painting, doors mounting & carpenter works, fl oor 
fi nishing. After the Floor is fi nished Truck 12 will bring all Furniture and Decoration 
material.

• After PV function is tested and Façade is mounted, Scaffolding can be dismantled

Phase 13 - Exterior works (20 hrs.): Shift A, B & C alternating 
Unloading and mounting all missing Ramp elements of Truck 13 by crane support, 
same as furniture, displays, railings, decoration material, smaller parts by forklift

Phase 14 - cleaning (10 hrs.): Shift B
Cleaning the Building and Site, decoration, minor arrangements, storing tool container 
by forklift at storage area (Forklift with min. 2m Fork length required)

Disassembly
(15.7.2014 - 19.7.2014)

Phase 1 - Exterior works (5 hrs.): Shift B
Placing Tool Container with Forklift at temporary position, disassembling all Ramp 
elements, tipping them aside to allow scaffolding construction
Packing furniture, displays, railings, decoration material, bigger parts by forklift to 
stock area 1
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• After ramps are tipped, Scaffolding can be constructed

Phase 2 – Ramps & Furniture Loading (8 hrs.): Shift B, later Shift C
Loading of Truck 13 with Ramps, displays and railings. Decoration materials and 
furniture loaded on Truck 12. 

Phase 3 - Bldg. Interior Works (20): Shift A, B & C alternating
Dry wall boards applications, doors & carpenter works, fl oor fi nishing

• Scaffolding Inspection needed at 7:30 pm

Phase 4 - Bldg. Ext. & Int. Works (15 hrs.): Shift C, later Shift A & BZ2
Sanitary, Electric, HVAC installation, Facade 

• Inspection of entire Scaffolding needed on day 2 (16.7.) 8 am

Phase 5 - PV (3 hrs.): Shift A, later Shift B & BZ1
Dismantling PV and packing on pallets at stock area 3.

Phase 6 - Roof (4 hrs.): Shift A, later Shift B & BZ1
Loading 2 Deck elements on Truck by crane, meanwhile dismantling of roofi ng metal, 
then packing it on Truck 11 by crane, preparing of roof element package on stock area 
2 with crane support, 

Phase 7 - 1st fl oor walls & windows (4 hrs.): Shift B, & BZ1, support by 2 glazing 
specialists
Dismantling windows, and packing in casing on truck 10 by crane, dismantling and 
direct loading of upper fl oor wall elements to truck 10, loading facade elements, and 
PV palettes, mostly by crane, if possible with forklift

Phase 8 - Ceiling (3 hrs.): Shift B & BZ2
Loading of stocked roof elements package on truck 8 by crane, same as facade 
materials and ceiling elements, meanwhile deconstruction of scaffolding on the 
upper levels.

Phase 9 - Terrace “U” (3 hrs.): Shift A & BZ2
Dismantling Terrace by crane on Truck 7 (Mega Trailer) and placing some palettes of 
construction material on Truck 5 by Forklift

Phase 10 - Scaffolding dismantling (3 hrs.): Shift A, & BZ2 
• Dismantling of entire Scaffolding and packing at stock area by hand

Phase 11 - Ground Floor Walls (4 hrs.): Shift A, later Shift B & BZ2
Loading Technical Appliances Room by crane on Truck 6, after that Stairs and Interior 
walls, by crane, then stairs and all ground fl oor interior elements and materials with 
crane support or forklift if possible, ground fl oor Walls then on Truck 5

Phase 12 - Floor (3 hrs.): Shift B & BZ1
Loading Truck 4 by crane with fl oor elements, beams, Water Tanks and Scaffolding

Phase 13 - Footing (3 hrs.): Shift B & BZ1
Concrete Footings, Steel plates to be packed on Truck 3 by crane, then on Truck 1 
Scaffolding and Toolbox Container

Phase 14 - Cleaning (3 hrs.): Shift C
Collection of all leftover materials, and their disposal if broken or similar



452 Solar Decathlon 2014

9. S
IT

E
 O

P
E

R
AT

IO
N

S
 

R
E

P
O

R
T

Phase 15 - Site Reconstruction (5 hrs.): Shift C & Shift A
Resetting site as far as possible to its original situation

4.4 WASTE MANAGEMENT 

The strategy of waste management is fi rst of all not to produce waste, meaning 
to reuse packaging materials and store them until disassembly. Nevertheless it is 
pretty hard to avoid waste output completely.
In such cases our disposal strategy will be immediate separation of materials on 
site as far as possible. The main storage containers for residuals on our Lot are 3 
Cage Pallets divided in the middle for wood/dry wall, paper/plastic and others. The 
location of this container will be right beside the truck access route to grant a fast 
and easy pick up for collectors. We are also planning to provide similar containers 
of a smaller scale to each working group so that teams don´t need to interrupt their 
workfl ow because of bringing waste to the cage boxes and to allow a faster end of 
shift after they emptied their waste bins.
In case our containers are full, we need permission the Forklift to empty them at the 
general waste collecting area in CDS®.

5.0	ASSEMBLY	/	DISASSEMBLY	
SCHEDULES
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6.0	EQUIPMENT
RENTAL	CHARTEQUIPMENT RENTAL CHART

TEAM OTP (OnTop Frankfurt, Germany)

CATEGORIE 1 : MOBILE CRANE

100t (assembly) 36
50t (assembly) 8
50t (assembly) 8
100t (disassembly) 38

CATEGORIE 2 : CONSTRUCTION EQUIPMENT

DESIGNATION REFERENCE U QUANTITY NEEDED
Forklift H.FL.01 u 1
Telehandler H.TH.01 u -

DESIGNATION REFERENCE U QUANTITY NEEDED
Boom Lift E.BL.01 u -

CATEGORIE 3 : OTHER EQUIPMENT

DESIGNATION REFERENCE U QUANTITY NEEDED
Pallet Truck O.OE.01 u 1
Individual Platform 2,90m to 3,60m O.OE.02 u 1
Scaffolding 5 m O.OE.03 u -
Fences HERAS (including plots) O.OE.04 m 80

SAME AS IN ASSEMBLY & DISASSEMBLY CHARTS

HANDLING

EQUIPMENT

ELEVATION
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7.0	ASSEMBLY	/	DISASSEMBLY
SCHEDULESASSEMBLY/DISASSEMBLY CHART

TEAM OTP (OnTop Frankfurt, Germany)

DAY 1 - 16.06.2014 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

T2

T1 T2 T7

DAY 2 - 17.06.2014 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Trucks in CDS® T9

Cranes
Trucks in Matelots T7

Cranes for storage area

DAY 3 - 18.06.2014 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Trucks in CDS®
Cranes

Trucks in Matelots
Cranes for storage area

DAY 4 - 19.06.2014 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Trucks in CDS®
Cranes

Trucks in Matelots
Cranes for storage area

DAY 5 - 20.06.2014 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Trucks in CDS®
Cranes

Trucks in Matelots
Cranes for storage area

DAY 6 - 21.06.2014 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Trucks in CDS®
Cranes

Trucks in Matelots
Cranes for storage area

DAY 7 - 22.06.2014 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Trucks in CDS®
Cranes

Trucks in Matelots
Cranes for storage area

DAY 8 - 23.06.2014 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Trucks in CDS®
Cranes

Trucks in Matelots
Cranes for storage area

DAY 9 - 24.06.2014 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Trucks in CDS®
Cranes

Trucks in Matelots
Cranes for storage area ?

DAY 10 - 25.06.2014 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Trucks in CDS®
Cranes

Trucks in Matelots
Cranes for storage area

DAY 11 - 26.06.2014 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

T8 T11

T5 T6

T7

100 Tn

Trucks in Matelots
Cranes for storage area

T8

INSPECTION DAY

50 Tn
T12 T13

T13T 12

Cranes

Trucks in CDS® T1 T5 T6T3 T4

100 Tn

T4T3

T9 T10

T10 T11

7.1 ASSEMBLY



457Team OnTop

ASSEMBLY/DISASSEMBLY CHART
TEAM OTP (OnTop Frankfurt, Germany)

DAY 1 - 15.07.2014 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

?

DAY 2 - 16.07.2014 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Trucks in CDS®
Cranes

Trucks in Matelots

Crane for Storage Area

DAY 3 - 17.07.2014 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Trucks in CDS®
Cranes

Trucks in Matelots
Crane for Storage Area

DAY 4 - 18.07.2014 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Trucks in CDS®
Cranes

Trucks in Matelots
Crane for Storage Area

DAY 5 - 19.07.2014 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Trucks in CDS® T2

Cranes
Trucks in Matelots

Crane for Storage Area

Trucks in Matelots

50t

T13

T7 T6 T5 T4 T3

Trucks in Matelots
Cranes for storage area

T1

T1 T2

USAGE OF THE CRANE for storage area

Crane capacity Usage time
35 tn 2 hours?

T7 T6 T5 T4 T3

USAGE OF THE CRANE during DISASSEMBLY
Crane capacity Usage time

USAGE OF THE CRANE during ASSEMBLY

Trucks which are waiting in Allée des Matelots along la Cité du Soleil®

Crane capacity Usage time
100 Tn 36 hours
50 tn

100 Tn

8 hours

38 hours
50 Tn 8 hours

100t

Trucks in CDS®

Cranes

T11 T8

100t

T11 10 T8

T10

T2

T2

T13 T12

T12

T9

T9

5.2 DISASSEMBLY
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8.0	SITE	OPERATION	CHART
SITE	  OPERATION	  CHART_x000D_TEAM	  OTP	  (OnTop	  Frankfurt,	  Germany)

FUNCTION
CONSTRUCTION WORKING 

TEAM
TELEPHONE NUMBER

1 Shift Officer Team A 0049 163 7915 773

2 Shift Officer Team B 0049 171 1019 533
3 Shift Officer Team C 0049 157 3684 2313

NAME DIMENSIONS [m] WEIGHT [kg]

1 Container, Scaffolding, Footing < 18,75x2,50x2,70m 11000

2 Equipment, Tools, Ladders < 6,15x2,50x2,60m <3000

3 Concrete elements, Steel plates < 13,60x2,50x2,70m 24000

4 Ground Floor < 16,50x2,50x2,70m 9000

5 Ground Floor walls, Interior equipment < 16,50x2,50x3,00m 9000

6 Interior walls, Technical Room, Stairs < 16,50x2,55x3,00m 8000

7 “U” shaped Terrace < 16,50x3,00x3,00m 9000

8 Ceiling & Roof < 18,75x2,50x2,70m 14000

9 Equipment of Glazing company < 6,15x2,50x2,60m <3000

10 First Floor walls, Deck, Windows < 13,60x2,50x3,00m 7000

11 Roofing, Triangles, Facade < 13,60x2,50x3,00m 5000

12 Furniture < 6,15x2,50x2,60m <3000

13 Deck and Ramps < 13,60x2,50x2,70m 7000

TYPE

1 Rigid Truck with Trailer
2 Rigid Truck
3 Plateau Truck
4 Plateau Truck
5 Flat bed Plateau with middle support beams
6 Flat bed Plateau
7 Megatrailer
8 Rigid Truck with Trailer
9 Rigid Truck

10 Flat bed Plateau with middle support beams
11 Flat bed Plateau with middle support beams
12 Rigid Truck
13 Plateau Truck

1
2

PHASE HUMAN RESOURCES DURATION

1 Setting up the site 12+3 3 h

2 Weight distribution and Tanks 12+3 5 h

3 Floor 12+3 3 h

4 Ground floor walls 12+3 4 h

5 Stairs, Interior walls, Tech. Room 12+3 3 h

6 Terrace "U" 12+3 3 h

7 Ceiling 12+3 5 h

8 First floor walls and Windows 12+3 4 h

9 Roof 12+3 5 h

10 Building exterior and interior works 12+3 8 h

11 Building exterior and interior works 12+3 20 h

12 Building interior works 12+3 60 h

13 Building exterior works 12+3 20 h

14 Cleaning 12+3 10 h

1 Exterior work 12+3 5 h

2 Building interior works, Ramps and Furniture 12+3 8 h

3 Building interior works, finishings 12+3 20 h

4 Building exterior and technical interior works 12+3 15 h

5 PV 12+3 3 h

6 Roof 12+3 3 h

7 First Floor walls, Windows 12+3 4 h

8 Ceiling 12+3 3 h

9 Terrace "U" 12+3 3 h

10 Scaffolding dismantling 12+3 3 h

11 Ground floor walls 12+3 4 h

12 Floor 12+3 3 h

13 Footing 12+3 3 h

14 Cleaning 12+3 3 h

15 Site reconstruction 12+3 5 h

1

2

3

4

1

2

3

4

DESIGNATION

1 Storage & Tool Container (10 feet) on top of provided
2 Waste Container (outdoor)
3 Packaging Material inside provided 10ft Container
4 Scaffolding (outdoor)

0.
 G

E
N

E
R

A
L 

IN
FO

R
M

AT
IO

N

NAME

Site Operations Coordinator Mr. Ayoub, Karim Tel.: 
0049 176 2511 1137  (Site Op. Coord., HnS Officer & 

Projectmanager)

Mr. Dill, Matthias

Mr. Yilmaz, Ali
Mr. Dierking, Andreas

1.
 M

O
D

U
LE

S
 A

N
D

 M
A

IN
 C

O
M

P
O

N
E

N
TS

MACHINERY USE FOR UNLOADING/LOADING

100t Crane, Forklift

100t Crane, Forklift

100t Crane, Forklift

100t Crane, Forklift

100t Crane, Forklift

100t Crane, Forklift

100t Crane, Forklift

100t Crane, Forklift

100t Crane, Forklift

100t Crane, Forklift

100t Crane, Forklift

50t Crane, Forklift

50t Crane, Forklift

2.
 V

E
H

IC
U

LE
S

 (T
ru

ck
s,

 V
an

s,
 e

tc
.)

DIMENSIONS [m] (Tractor unit + Trailer) WEIGHT [kg] (Truck + Loading)

18,75m; 2,50m; 4,20m < 40t
10,50m; 2,50m; 4,20m < 7,5t
16,50m; 2,50m; 4,20m < 40t
16,50m; 2,50m; 4,20m < 40t
16,50m; 2,50m; 4,20m < 40t
16,50m; 2,50m; 4,20m < 40t
16,50m; 2,50m; 4,20m < 40t
18,75m; 2,50m; 4,20m < 40t
10,50m; 2,50m; 4,20m < 7,5t
16,50m; 2,50m; 4,20m < 40t
16,50m; 2,50m; 4,20m < 40t
10,50m; 2,50m; 4,20m < 7,5t
16,50m; 2,50m; 4,20m < 40t

3.
 C

R
A

N
E

S

CAPACITY USAGE TIME (Assembly+Disassembly)

100t 36+38=74
50t 8+8=16

4.
 G

E
N

E
R

A
L 

D
E

S
C

R
IP

TI
O

N
 O

F 
TH

E
 P

H
A

S
E

S

MATERIAL AND EQUIPMENT RESOURCES

A
S

S
E

M
B

LY

Equipment Container, Storing scaffolding and steel plates, 
Tools (crane & fork lift)

Footing (sand, concrete, steel plates, wood), Water 
containers (crane & fork lift)

Ground floor elements (crane & fork lift)

Ground floor exterior walls, Materials for interior works, 
Furniture (crane & fork lift)

Placing Stairs, Interior walls and Technical Room, Interior 
construction materials (crane & fork lift)

Terrace "U" Element (crane&forklift)

Ceiling elements (crane & fork lift)

Placing wall elements, Windows and Wall tips (3 triangles) 
(crane & fork lift)

Mounting roof elements, Roofing metal (crane & fork lift)

Metal works, Facade mounting, PV mounting (crane & fork 
lift)

Sanitary, Electric, HVAC installation, Facade mounting

Dry wall boards, Painting, Carpenter works, Floor finishing

Ramp elements, Furniture, Displays, Railings, Decoration 
material (crane & fork lift)

 Cleaning, Decoration, Minor arrangements, Storing tool 
container(crane & fork lift)

For task details please refer to Project Manuals Site Operations Plan: 4.3 Phase Description

D
IS

A
S

S
E

M
B

LY

Tool Container, Ramp elements, Scaffolding (crane & fork 
lift)

Ramps, displays and railings. Decoration materials, 
Furniture (crane&fork lift)

Dry wall boards applications, Carpenter works, Floor 
finishing (crane&forklift)

Sanitary, Electric, HVAC installation, Facade  
(crane&forklift)

PV, Technical appliances Room, Ramps (crane&forklift)

Deck elements, Roofing metal, Roof element  (crane&fork 
lift)

Windows, Upper floor walls, facade elements, PV palettes 
(crane&fork lift)

Facade and ceiling elements, First floor scaffolding 
(crane&forklift)

Terrace "U" Element (crane&forklift)

Scaffolding 

Technical Appliances Room, Stairs, Exterior and Interior 
walls (crane&fork lift)

Floor elements, Beams, Water, Outside corridor, Tanks and 
Scaffolding (crane&forklift)

Concrete Footings, Steel plates, Toolbox Container and 
Scaffolding (crane&forklift)

Leftover materials

Resetting site as far as possible to its original situation

5.
 W

A
S

TE
 M

AT
E

R
IA

LS

TYPE VOLUME [m3] or WEIGHT [kg]

A
S

S
E

M
B

LY Wood approx. 500kg

Plastic approx. 1m3

D
IS

A
S

S
E

M
B

LY

Wood approx. 600kg

Dry Wall residuals approx. 800kg

Plastic approx. 1m3

6.
 C

O
M

P
O

N
E

N
TS

 
TO

 B
E

 S
TO

R
E

D
 

D
U

R
IN

G
 DIMENSIONS [m] WEIGHT [kg]

2991x2431x2591 mm approx. 2000
3x 1200x800x1000 mm 100

not specified yet not specified yet
about 23 squaremeters approx. 9000

Paper/Cartonage approx. 1m3

Dry Wall residuals approx. 500kg

approx. 2m3Paper/Cartonage
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10.   HEALTH AND SAFETY PLAN

10.1. HEALTH AND SAFETY CHECKLIST

10.2. GENERAL DATA OF THE PROJECT

10.3. HEALTH AND SAFETY PLAN      
          OBJECTIVES

10.4. CONDITIONS OF THE SITE WHERE    
          CONSTRUCTION WILL TAKE PLACE, 
            AND INTERESTING DATA RELATED TO 
  THE PREVENTION OF RISKS DURING 
  THE CONSTRUCTION PROCESS

10.5.  ACTIVITIES FOR RISKS PREVENTION

10. 6. CRITICAL WORK PHASES FOR RISKS 
           PREVENTION

10.7. RISKS IDENTIFICATION AND 
   EFFICACY EVALUATION OF THE 
   ADOPTED PROTECTIONS

10.8. COLLECTIVE PROTECTIONS TO USE

10.9. INDIVIDUAL PROTECTION
    RESOURCES TO USE
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10.10. SAFE WORKING PROCEDURES OF 
             EVERY TEAM MEMBER

10.11. MACHINERY AND AUXILIARY 
     RESOURCES

10.12. PLANNED MEASURES IN CASE OF 
      ACCIDENT

10.13. RISKS IDENTIFICATION FOR 
      POSSIBLE LATER WORKS

10.14. USEFUL PLANS AND
      INFORMATION FOR POSSIBLE
             LATER WORKS

10.15. ADOPTED SYSTEM FOR THE LEVEL 
             OF HEALTH AND SAFETY CONTROL 
     DURING WORKS

10.16. FORMATION AND INFORMATION 
      ABOUT HEALTH AND SAFETY

10.17. EMERGENCY EVACUATION 
     PLAN DURING THE ASSEMBLY AND 
     DISASSEMBLY PERIODS
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10. ANNEX 1. IDENTIFICATION OF RISKS 
                   AND EVALUATION OF 
                THE EFFICIENCY OF THE 
                   ADOPTED PROTECTIONS.

10.ANNEX 2. IDENTIFICATION OF RISKS 
                  FOR POSSIBLE LATER 
   WORKS.

10.ANNEX 3. HS SPECIFIC TERMS AND 
                   CONDITIONS DOCUMENT

10.ANNEX 4. EXTRA DOCUMENTS TO 
     COMPLETE THE H&S PLAN
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10.
HEALTH AND SAFETY PLAN

10.1
HEALTH AND SAFETY CHECKLIST

     LEGAL CONTENTS
LOCATION IN THE REPORT OR IN 
DRAWINGS

 Name and address of SDE 2014, HS Coordinator, Prevention   
 authorities, Team

H&S Report : 10.2

 Number of worker
H&S Report : 10.5.1. & 10.5.3

 Contact information of the Site Operations Coordinator
H&S Report : 10.2.

 Description of works H&S Report : 10.4.8.
H&S Drawings : HS 401 > 430

 First aid procedure H&S Report : 10.12.1  -  10.17
H&S Drawings : HS 204

 Name and number of fi rst aid certifi cated worker H&S Report : 10.12.15 - Annex 4

 Description of the Team’s fi rst aid kit H&S Report : 10.12.2.

 Description of hygiene conditions (toilet, changing room, res-
troom…)

H&S Report : 10.4.3.

 Detailed description of operating modes
H&S Report : 10.4.8.
H&S Drawings : HS 401 > 430
Annex 1 - Risk assessment

 Risk assessment – risks generated by other
H&S Drawings : HS 401 > 430
Annex 1 - Risk assessment

 Risk assessment – risks generated by environment
H&S Drawings : HS 401 > 430
Annex 1 - Risk assessment

 Risk assessment – risks generated on other
H&S Drawings : HS 401 > 430
Annex 1 - Risk assessment

 Risk assessment – self generated risks
H&S Drawings : HS 401 > 430
Annex 1 - Risk assessment

 Procedures to adapt collective protection
H&S Report : 10.8

10.2

GENERAL DATA OF THE PROJECT

Event Promoter :
SDE Organization

Prototype bilder :
«Team On Top»

Nature of the project :
Architectural footprint : 85 m2
Assembly duration : 10 days
Disassembly duration : 5 days
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Adresse :

Construction in Versailles

Lot N – “OnTop”
La Cité du Soleil®
Allée des Matelots
Versailles, Département Yvelines
Île-de-France

Emergency telephone codes – Germany:

Emergency/Police: 110
Ambulance/Fire Department: 112

Emergency telephone codes – France:

Emergency: 112
Local Police: 17
Fire Department: 18
Ambulance: 15

Adress of the nearest hospital :

Centre Hospitalier de Versailles,
177 Rue de Versailles,
78150 Le Chesnay
France

French doctors :

Dr. Boyer Corinne
5 Rue Saint-Simon, 
78000 Versailles, France
+33 1 30 21 93 29

Dr. Apikian Boris
10 Avenue de Sceaux,
78000 Versailles, France
+33 1 39 53 22 08

Dr. Chausy Alain
15 Rue Albert Samain,
78000 Versailles,France
+33 1 39 49 40 33

SDE 2014 ( organization ) : 

Cours Louis Lumière
94300 Vincennes 
FRANCE
+33140502934
M. MAT 
jerome.mat@solardecathlon2014.fr

Contact on site:

H&S Coordinator from SDE :

Christophe Peyronel
17A, avenue Robert Schuman
13235 MarseilleCedex 2
00.33.(0)4.96.17.13.50
christophe.peyronel@fr.bureauveritas.com

Prevention Authorities : 

CARSAT - M. TACCOEN
9 rue Porte de Buc 
78035 Versailles 
Cedex 20
0033.(0)1.39.53.41.41

FRENCH LABOUR INSPECTION (DIRECTE)
La  Diagonale Building 
34, avenue du Centre 
78 182 Saint Quentin-en- Yvelines 
Cedex 20
00.33.(0)1.61.37.10.00
dd- 78.direction@direccte .gouv.fr

OPPBTP
1 rue des Mazières 
Clos de l‘Agora 
91000 Evry
00.33.(0)1.71.63 70.00

Responsible Persons:

H&S Coordinator :
GILET Nathanaël
Student in Architecture Master
nathanael.gilet@gmail.com

H&S Offi cers :

Karim Ayoub
kasupr@gmail.com
Edgar Vogel
edgar.vogel1@gmx.de

Site Operation Coordinator :

Andreas Dierking
andreas.dierking@arcor.de

Matthias Dill
matthias-dill@web.de

Ali Yilmaz 
ali.yilmaz@stud.fh-frankfurt.de
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10.3
HEALTH AND SAFETY PLAN OBJECTIVES

Our Health & Safety Report is a general description of all our hazards and risks and 
how we can avoid them in all conscience.

Every team member has to sign the construction site ordinance, which will be created 
for the competition. In this document everyone agrees with the possible danger, risks, 
rules and the personal safety precautions we thought of for the whole building phase 
of the project, whether in Versailles or in Germany. Additional some basic information 
about the insurances will be inserted and the document will be, shown and signed to/
by every team member and contract worker. 

Prescribed safety precautions like hard hats, safety glasses, shirt with sleeves, long 
pants and each team member and crew should use safety boots with ankle supports. 
Additional PPE (personal protective equipment) will be used in individual cases and 
as much as possible. 

Because of having a module-build house with a high prefabrication, our assembly 
and disassembly phase is relatively short – therefore it is not a problem to stop all 
working if a hazardous condition is identifi ed. 

To respect and protect our team from risks is our duty that we aim to reduce and if a 
hazardous condition is identifi ed, it is not a problem to stop all working immediately.

Health & Safety is the area of policy and legislation covering employee wellbeing. 
Health and safety within an organization is often coordinated by a particular person, 
but it is the responsibility of all employees. Maintaining a safe working environment 
and safe working practices and ensuring that employees’ health is not detrimentally 
affected by their work is a statutory duty of organizations. Regardless of size, all 
businesses have a legal responsibility to protect the health and safety of their 
employees and visitors to their workplaces and to the competition site.

The health and safety offi cers and coordinator will make sure that each team member 
and crew works in a safe manner at all times during the project. The Rules, especially 
Section 4.0, 
Rule 52 will be considered at all time. The European Union and/or French law for the 
prevention of Labour Risks are absolutely mandatory.

The objective of the plan is to guarantee as much safety on the working site as 
possible. Therefore every work step is planned always to have the health & safety 
of the workers in mind. Safety in all relevant areas is necessary for a successful 
competition. Also to prevent and avoid any possible risks, professionnal accidents, 
etc. 

Every workers must :

 -Know the construction process and every phases
 -Know each avoidable risks and the mesures to take in case
 -Respect all the safe working conditions at any time
 -Replacing that is dangerous by something that isn’t, or less
 -Taking collective protection measures by giving them the priority over 
                  individual protection measures
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The aim of this document consists in resolving every risk before startind works; in 
order to
avoid risks during construction, minimizing improvisation and not planned actions. 
It will also guide the team members’ actions by knowing at every single moment how 
they have to develop the constructive process in a safe way.

With these measures, the «Team ON TOP» will work in a maximum safety that is 
needful for the smooth running of the competition.

10.4
CONDITIONS OF THE SITE WHERE THE 

CONSTRUCTION WILL TAKE PLACE, AND 
INTERESTING DATA RELATED TO THE 
PREVENTION OF RISKS DURING THE 

CONSTRUCTION PROCESS

10.4.1
CONSTRUCTIVE PROCESS

This process consists in the construction of the prototype ON TOP that will be 
exposed in Versailles, to the Solar Decathlon Europe 2014 competition. The work 
includes several phases that can be summed up in 14 main steps (for more details 
please refer to 10.4.h).

Assembly : 

Steps : HS Drawings Appendix 1

I Installation/ Setting up the site HS 401 01 - 02 - 03

II Establishment of the foundation HS 402 04 - 05 - 06

III Laying out the ground fl oor HS 403 07

IV Assembling the walls of the fi rst fl oor HS 404 08- 09

V Installation of technical appliances room HS 405 10 - 11 - 12

VI Building Scaffolding HS 406 13

VII Implementation of the terrace U HS 407 14 -15

VIII Creating the upstairs fl oor HS 408 16 - 17

IX Upper part of the scaffolding HS 409 18

X Closing the fi rst fl oor HS 410 19 - 20

XI Three triangles HS 411 21 - 22

XII Etablishment and closure of the roof HS 412 23 - 24

XIII Solar panels and Eternit facade HS 413 25 - 26

XIV Electrical, Plumbing and interior work HS 414 27 - 28

XV Outside layouts HS 415 29 - 30

XVI Cleaning, Tests and Public Tour Preparation HS 416 31 - 32 - 33 - 34
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Dissasembly : 

Steps : HS Drawings Appendix 
1

I Dismantling outside installation HS 417 39 - 40 - 41

II Setting up the site and Scaffolding HS 418 42 - 43 - 44

III Removing the roof HS 419 45 - 46 - 47

IV Removing the three triangles HS 420 48 - 49

V Dismantling the upstairs walls HS 421 50

VI Dismantling the upper part of the scaffolding HS 422 51

VII Remove the upstairs fl oor HS 423 52 - 53

VIII Removal of the U terrace HS 424 54 - 55

IX Dismantling the scaffolding HS 425 56

X Removal of technical appliances room HS 426 57 - 58 - 59

XI Dismantling the walls of the ground fl oor HS 427 60 - 61

XII Removal the ground fl oor HS 428 62 - 63

XIII Removal the foundations HS 429 64 - 65

XIV
Uninstallation of the site and these 
elements and cleaning

HS 430 66

  

 The main risks associated with this building system come from the narrow 
feld that forces usto think systematically about how unloading or loading a load in 
a total safety: indeed movements of the arm crane shall be performed by checking 
that no one is under a load. Almost, the risks may occur due to a lack of experience of 
the workers. So we will focus on a safety training of the members in order that all the 
people will be aware of the dangers and can cope during the construction.

10.4.2
TYPE AND CARACTERISTIQUES OF THE MATERIALS 

AND ELEMENTS

The main elements that will be used to achieve the house are wood, steel, glass and 
different electric components such as batteries or solar panels.

Connections of heating, ventilation or valves will be made with fexible connections 
wherever possible. (For more details and precision please refer to the Risk Evaluation 
Annex 1 - For all of this case fi rst follow the safety rules in the Annex 1)

 Materials and     
 elements

 Risks possible  Prevention

Wood
Splinter
Collision (long pieces)

Personal protective equipement

Steel
Cutting or skinning with Sharpends
Collision

Personal protective equipement

Glass
Cutting 
Collision

Personal protective equipement

Electrical appliances Electric shock 
Personal protective equipement
Devices verifi cations

Batteries Risks of burns due to the acid
Personal protective equipement
Confi nement in box
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10.4.3
SITE DESCRIPTION

Ground: 

The working site is located close to the Versailles Castle at a former Forrest area, 
which is now partially accessed by various structures. The Lot where we are going to 
build is a fi eld like rather untouched ground with grass growing on it. Our lot will be 
located in the center of the area just next to the main street.

The solar organization will provided toilets and changing room for everyone, these 
will be located right after the main entrance. In our lot is planned a shade cloth which 
will be maintained by both the container and also by the fence. Under the shade cloth 
will have a table for working, eating and relaxing as well as the necessary chairs.

Surrounding:

The constuction site will be divided into 20 constructions lots. It will have one main 
entrance located on the west side from the «Allée des matelots» and one main exit 
on the same street but before. And the parking conditions garanted by the SDE 
organization must be strictly observed and respected. The area close to the Lot 
has various trees around, but also some structures like buildings and parking lot´s 
already. At the future Truck pathway and right at the opposite of the Truck entrance to 
our Lot is a big/old tree who´s health is also important to us. On the surface of our lot 
is positioned sitting area, dining and shade in the southeast corner of our lot.

 Disruptive  Risks possible  Preventions

Trees Diffi culties during the maneuvers Guiding the driver during maneuvers with two 
pedestrians

Too small property 
lines

Collision with people

Collision with parts stored

Diffi culties during the maneuvers

Marking dangerous parts stored

High visibility vests

Guiding the driver during maneuvers with two 
pedestrians
Designing a delivery zone

Too much people 
on site

Increased dangers of accidents

Muddle

High visibility vest

Denial of access to other people

Attacker on site Degradation Closure of the site access with barriers

Picture of "La 

cité du Soleil" in 

Versailles
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10.4.4
CLIMATE DESCRIPTION

The climate of the "Département Yvelines" is a mixture of oceanic infl uences from 
the west, as well as continental infl uences from the east, which are weakened by the 
temperatures in Paris. It is not very humid and strong winds from the west are keeping 
the polluted air from Paris away. During summertime are stormy like rain showers 
very possible. The Meaning for the competition in July: Average temperature is about 
18 degrees and there are 10 hours of sunshine a day. Preventive arrangements will be 
listed in the Safety Equipment List.

The followings information corresponds to offi cial the calculated average of the last 
decades : 

-Average tempereture in June and July : 13-24°C 

-Accumulated precipitation : 60mm/month - 12 days of rain

-Sunshine a day  : 7H40
-Sunrise : 6H00
-Sunset : 21H50

Preventive habits for the heat and sunny dais :
 
- Drink water 
- Wear pale colors and 100% cotton clothes. 
- Use sun protection (several times /day) : Sunscreen/Sun glasses
- Try to work in shade if it possible

Preventive habits for the advers climatology dais : 

-Try work under cover if it possible
-Caution with electric or machinery
-Storm : No works outside

10.4.5
ACCESSES AND PATHS FOR VEHICLES

A Control Car will guid the truck inside the lot and limit the speed of it and 
to keep safe the movement of the truck inside „La cité du Soleil“ 

(please see H&S drawings 203)

Vehicles and construction equipement :

Obligations: 

Respect the rules in the traffi c code 
Absolute prioritymust be given to emergency vehicles 
Only accept driving a vehicle for which one is authorized 
Adapt the vehicle’s speed to the state of the road, to weather conditions and to the 
density and nature of traffi c, to the road signs in place without exceeding 20 km/h 



471Team OnTop

Reduce speed when: 
- In proximity to work zones and to construction equipment 
- In proximity to personnel on foot 

Only overtake slow vehicles (equipped with fl ashing lights) after signalling with lights 
or by horning. Report any machine break downs 

Prohibitions :

Ban on backing up on the edge of cavities and on ridge slopes if there is no rope or 
signalman 
No parking permitted on traffi c lanes 
Ban on overtaking a vehicle during normal operation or to follow a vehicle within 50 
meters 
Ban on backing up on the roads; in case of U-turn the priority must be given for other 
vehicles or pedestrians. 

Pedestrians : 

Obligations : 

Observe posted security signs 
Use the marked access paths for pedestrian traffi c 
Obligation to wear a helmet, safety shoes and marked clothing (class 2 or 3) 

Prohibitions : 

Access is not authorized to anyone outside the construction site and not accompanied 
by an authorized person, 
Personnel are not permitted to be transported on or ride in any construction 
equipment. 

During the trip, the carrier is exposed to various risks that can be grouped :

- Work accidents (traffi c accidents, fall from height (up and down the cabin, 
interventions on
semi trailer, etc), accidents associated to handling materials transported (falling 
objects, etc.), handling wheels in case of puncture, lumbago, aggression, etc)

-	 Ambiance and Physical constraints (vehicle vibrations, handling for deliveries, 
noise, prolonged sitting or visuals constraints)

- Organizational constraints and relational (taking permanent information, vigilance, 
psychological constraints (delivery time, GPS tracking of vehicles, cargo theft 
prevention, etc.), night work, irregular hours, range hours, sleeping in the truck, 
irregular meals, etc.

To reduce those risks, preventive action should be set up :

- Collective prevention (regular compliance with driving and rest time, choice of the 
vehicle, ergonomics of the driver (cabin suspended, suspension seat, accessibility of 
the cabin, heating and air conditioning, etc.), regular maintenance of the vehicle, etc.

- Individual prevention (Personal protective equipment for maintenance of handling)
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- Awareness (information about the dangers of driving with alcohol, drugs or certain 
medication, traveler advice, etc.)

Moreover, during the trip, the way of the third category trucks will be opened by a 
pilot car in accordance with current legislation and the edges of any oversized load 
must be marked to make them visible to other drivers. 

Access and paths causes some security problems that we must face up :

- Narrow accesses to trucks

- Crossing the pedestrian ways,

- Accessing and leaving the area will be made by streets opened to the public 
circulation,

- Collision with workers, crane or other trucks.

To reduce the risk of accident we must take some precautions measures:

- Respect the entry and exit schedule for trucks on the site,

- Close traffi c by security people dressed in refl ective vests,

- Put security signs and barriers to remind the dangers,

- Inform drivers of the possible dangers.

According to our site operation plan, we chose to place the crane and the truck at the 
Nord of the lot. These positions will be the same during the assembly and disassembly 
phases. We won’t change the crane during the competition to avoid maneuvers that 
can be dangerous for workers.

Phase of 
work 

Risk involved in the activity Preventive measures

Traffi c and 
parking of 
the crane or 
a truck

Shock, collisions with pedestrians, 
existing equipment or vehicles

Respect the rules of the road
Parking places reserved for this purpose
Acknowledgment of the plan traffi c and parking site
Escort or accompaniment the machine
Guidance for delicate areas

Damage to soils and basements Traffi c and parking heavy vehicles on heavy roads only

Falling objects transported Lash with appropriate means and in suffi cient number

Work unloa-
ding

Risks of falling from
high transport trailers

Jumps allowed. Use of ladders up and down the truck or 
trailers

Risk of falling on the
ground foor

Organization of storage facilities, gathering material

Risk of falling packages transported Check the stability of the load during unloading
Conservation of safety slinging until parts are unloading
Respect of lashing mode
Use of hoist in good conditions

Risk of hand injuries (cuts, pinching 
or crushing)

Utilization of gloves

Implemen-
tation of the 
crane

Slam person Markup
Preparation of the operation by releasing space
Use a rope to guide packages

Reversal of the crane Information on resistance of the ground and underground 
structures
Ground control of evolution (marking areas risk, identiffi -
cation of pipes buried, etc.)
Labourers turret / boom on wheel prohibited (obligation to 
rely on jacks, stabilizer beam output)
Electronic control for load monitoring tested before 
maneuver

Lifting work Falling objects related to the failure 
of fastening systems

Study of the load to be lifted, design of lifting lugs or 
lifting gear to predict
Check the weight of the load
Drive ban and / or stand under the load
Capacity control & condition of lifting accessories
Veriffi cation of the checks (Technical & periodic) of gear 
and accessories 
Sling right up the part (rules of slinging among the seri-
ousness of the room up, etc.)

Slam persons or obstacles in the 
area of evolution of the machine 
or load

Reserve a space for the equipment of the lifting device
Mark the areaof the machine and load
Presence of a operating chief
Use of conventional gestures of command or communica-
tion devices such as walkie talkies
Consideration of wind speed (wind resistance of the part 
to remove)

Clash of the crane or
load by a person or vehicle

Mark the area of evolution of the crane and load

Tilting of the crane in case of over-
grow (charge unknown or due to a 
faulty wedging, wind)

Control the appropriateness between load / crane / ope-
rating position
Control the wedging of the crane, installation of wood or 
distribution plates against the ground punching
Don’t cut of the Electronic control for load
Don’t lift when the wind speed exceeds the crane manu-
facturer’s recommendations

Interference to safety of
lifting equipment

Lift off during lightning storms
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Phase of 
work 

Risk involved in the activity Preventive measures

Removal of 
the
crane

Slam person Compliance with marks in place
Preparation of the operation by realing space
Using a rope to guide packages

Reversal of the crane Reprogram the Electronic control for load after remo-
val of the crane counterweight and verifi cation of the 
program before any operation
Labourers turret / boom on wheel prohibited (obligation 
to rely on jacks, stabilizer beam output)
Electronic control for load active during removal ope-
rations

Clean the site Remove the markings at the end of construction
Remove of any waste in appropriate containers

Traffi c and
parking of 
the
crane or 
of a
truck

Shock, collisions, reversal
of pedestrians, existing
equipment or vehicles

Respect the rules of the road
Parking places reserved for this purpose
Acknowledgment of the plan traffi c and parking site
Escort or accompaniment the machine by a control car 
- Guidance for delicate areas

Damage to soils and
basement

Traffi c and parking of the heavy vehicles on heavy roads 
only

Falling of the objects
transported

Lash with appropriate means and in suffi cient numbers
Organize the packages on trucks and trailers, and check 
the stability of the load during the loading operation.

Phase of 
work 

Risk involved in the activity Preventive measures

Traffi c and 
parking of 
the crane or 
a truck

Shock, collisions with pedestrians, 
existing equipment or vehicles

Respect the rules of the road
Parking places reserved for this purpose
Acknowledgment of the plan traffi c and parking site
Escort or accompaniment the machine
Guidance for delicate areas

Damage to soils and basements Traffi c and parking heavy vehicles on heavy roads only

Falling objects transported Lash with appropriate means and in suffi cient number

Work unloa-
ding

Risks of falling from
high transport trailers

Jumps allowed. Use of ladders up and down the truck or 
trailers

Risk of falling on the
ground foor

Organization of storage facilities, gathering material

Risk of falling packages transported Check the stability of the load during unloading
Conservation of safety slinging until parts are unloading
Respect of lashing mode
Use of hoist in good conditions

Risk of hand injuries (cuts, pinching 
or crushing)

Utilization of gloves

Implemen-
tation of the 
crane

Slam person Markup
Preparation of the operation by releasing space
Use a rope to guide packages

Reversal of the crane Information on resistance of the ground and underground 
structures
Ground control of evolution (marking areas risk, identiffi -
cation of pipes buried, etc.)
Labourers turret / boom on wheel prohibited (obligation to 
rely on jacks, stabilizer beam output)
Electronic control for load monitoring tested before 
maneuver

Lifting work Falling objects related to the failure 
of fastening systems

Study of the load to be lifted, design of lifting lugs or 
lifting gear to predict
Check the weight of the load
Drive ban and / or stand under the load
Capacity control & condition of lifting accessories
Veriffi cation of the checks (Technical & periodic) of gear 
and accessories 
Sling right up the part (rules of slinging among the seri-
ousness of the room up, etc.)

Slam persons or obstacles in the 
area of evolution of the machine 
or load

Reserve a space for the equipment of the lifting device
Mark the areaof the machine and load
Presence of a operating chief
Use of conventional gestures of command or communica-
tion devices such as walkie talkies
Consideration of wind speed (wind resistance of the part 
to remove)

Clash of the crane or
load by a person or vehicle

Mark the area of evolution of the crane and load

Tilting of the crane in case of over-
grow (charge unknown or due to a 
faulty wedging, wind)

Control the appropriateness between load / crane / ope-
rating position
Control the wedging of the crane, installation of wood or 
distribution plates against the ground punching
Don’t cut of the Electronic control for load
Don’t lift when the wind speed exceeds the crane manu-
facturer’s recommendations

Interference to safety of
lifting equipment

Lift off during lightning storms

Itinerary Fachhochschule > Versailles

>Departure  :

Fachhochschule - Nibelungenplatz 1
60318 Frankfurt am Main

>Arrival  :

Allée des matelots - 78000 Versailles

>Duration by bus  :6h45 (without pauses)
>Distance  :610km
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Road to follow  :

1. Kleiststraße and continue on 2,9 km direction Bockenheim

2. Continue straight away on 4,3 km (F-Rödelheim / F-Hausen) 

3. Take the exit 19 (A5) and continue on 1,1 km (Nordwestkreuz Frankfurt - 
Steinbach - Eschborn - Basel - F. Kreuz - Hannover - Kassel – Dortmund – Gießen)

4. Continue straight away on 9 km (Basel - Stuttgart - Frankfurter Kreuz)

5. Turn right and continue on 1,9 km (A3) (Köln - Wiesbaden - Mainz) 

6. Continue straight away (A3) on 6,3 km 

7. Join the A67/E35/E42 (E42) and continue on 6,5 km (Mönchhof/Dreieck - 
Darmstadt - Mainz - Rüsselsheim - Raunheim – B43)

8. Take the exit 3 and continue on A60/E42 on 18 km (Rüsselsheimer Dreieck - 
Bingen - Mainz - Wiesbaden – Rüsselsheim)

9. Join the A63 and continue on 71 km (Kaiserslautern - Ludwigshafen – Alzey)

10. Continue straight away (A6) on 66 km (Saarbrücken - Trier – K‘lautern/
Einsiedlerhof )

11. Take the exit 3 and continue on E50 on 6,5 km (Saarbrücken - Paris/Metz – 
Strasbourg)

12. Join the A320 and continue on14 km (Strasbourg - Metz – Saint-Avold)

13.             Join «  L‘Autoroute de l‘Est  » ( A4/E25/E50 (E50) on continue on 41 km (Saint-
Avold - Metz – Paris)

14. Turn right to E25/E50 (Autoroute de l‘Est) and continue on 323 km (follow the 
direction  : Paris)  

15. Turn right to join the «  Périphérique de l‘Ile-de-France  „ and continue on 29 
km (A86) (Bordeaux - Nantes - Lyon - Maisons-Alfort - Créteil – Versailles)

16. Continue straight away (N12) and continue on 4,5 km (A13 - Saint-Germain-
en-Laye - Rueil-Malmaison – Versailles)

17. Take the exit 4 and 
continue on Avenue Clément 
Ader for 1,8 km (follow 
Versailles-Château / D91)

18. Take left -  Rue de 
l‘Orangerie and continue 1,4 km 

19. Take left - Allée des 
Matelots 

20. SOLAR DECATHLON - La 
cité du soleil
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As announced by the organization, the entry of vehicles will be the second road to the 
west. The exit will be the fi rst road to the west. 

• The speed of the trucks will be controled by a special car. in front of the truck

  It Will Have to: 

• Establish the maximum speed of the vehicles 
• Direct the movements of the truck 
• Avoid accidents with the people, with the rest of vehicles and / or with the different 
Elements of La Cité du Soleil ®.

Route to follow around Versailles

Route to follow inside '"La cité du Soleil"
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10.4.6
DETERMINING FACTORS FOR THE HOUSE PLACING

Depending on the access to the site and the area around, the place for working 
site installations may vary.The building-front must be placed south. There must be 
enough space for assembly/disassembly and for the visitors of the building.

The other construction sites are in a close proximity, so we must be extremely 
attentive to all the movements on our site in particular when we use the crane to 
load or unload the trucks.

The vehicles movement will be in the west and nord boundary. There is no particular 
infl uence from the ground and the topography of the lot.

10.4.7
OVERLAPS WITH THE AFFECTED SERVICES AND 

OTHER CIRCUMSTANCES OR ACTIVITIES OF THE EN-
VIRONEMENT, ABLE TO CAUSE RISKS DURING THE 

CONSTRUCTION

As our construction is relatively narrow, we‘ll have to pay attention to other teams 
during the construction phases. Our lot is situated among a group of four that means 
we have nearby neighbors on the East, SouthEast and South side. And to reduce 
overlap with other teams we decide to place a storage area in the South and East of 
our lot. The access to the villa routes will therefore by the North and West. The crane 
will be placed it in the North zone provided and secured for this purpose.

All these aspects of the construction site create safety problems:

- Risk of collision with other teams’ workers and heavy machines (truck, crane or 
forklift) of other teams, to prevent these risks, teams will have to comply with the 
observation of our Health and Safety Manager and respect the careful organization 
of the Site Operation.

- Risk of collision with other workers, tools, part of the prototype, falling elements, 
material
damages due: to collision, to prevent these risks, our team must comply with all the 
different rules given by the Health and Safety Plan.

According with the «Site Operation Plan», we can imagine that other teams will have 
to transport loads across our construction site. For the safety of our workers, we 
need to prohibit this type of maneuver. But in case of this movement to be necessary, 
the organization must inform us to set up clear regulations for both teams. 
It is possible that organizers or representatives of other teams come to our 
construction site; in this case, they must scrupulously respect the health and safety 
plan of our team and be accompanied by a person from our team to ensure their 
safety and also the safety of our workers too. Almost, the access will be prohibited 
to unauthorized persons.
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10.4.8
PLANNED ACTIVITIES

Assembly

I - Setting up the site / Installation :

The fi rst day before starting construction a meeting H&S will be held on site to clear 
reminder that the main function. First of protective fences will be erected around 
the site to protect it from intruders. And the fi rst truck will be unloaded containers 
and different components of the technical and practical side of the page. (security, 
storage, foundations ...). Then, the storage areas and the base camp will be clearly 
delineated. 
(HS Drawings : HS 401 - Appendix 1 : 01-02-03)

II - Establishment of foundations : 

When the site is ready, we will put in place the foundation on which platform we 
will be available. We will measure the site and install foundations using theodolite 
and rotary laser. The foundations are made of steel elements easily transportable by 
hand and also with concrete blocks unloading by crane. Then, the wooden beams will 
be placed upright and water tanks will be prepared. 
(HS Drawings : HS 402 - Appendix 1 : 04-05-06)

III - Laying out the ground fl oor : 

On this foundation structure, the fl oor of the ground fl oor will be removed and 
assembled on the beams. This fl oor consists of fi ve prebuilt parts contained in the 
second truck. This phase is very important because it determines the whole sequence 
of the construction process. 
(HS Drawings : HS 403 - Appendix 1 : 07)

IV - Assembling the walls of the fi rst fl oor:

Then comes the third truck with the interior walls of the fi rst fl oor. They will be 
assembled gradually with unloading crane. Starting with the South West Wall and 
continuing in the opposite direction of clockwise. 
(HS Drawings : HS 404 - Appendix 1 : 08-09)

V - Installation of technical appliances room:

Here comes the fourth truck with technical appliances room, the interior walls and 
the stairs. The technical appliances room will be installed on the ground fl oor on the 
south west side of the house. 
(HS Drawings : HS 405 - Appendix 1 : 10-11-12)

VI - Building scaffolding : 

The fi rst part of the scaffolding will be erected at the same time as the fi rst fl oor 
walls. It was stored in the storage area since the second truck. It will be mounted by 
our team and request the verifi cation of a specialized inspector. This scaffolding will 
be all around our house.
(HS Drawings : HS 406 - Appendix 1 : 13)
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VII - Implementation of the terrace U:

This step is one of the most diffi cult of all. Indeed, the terrace upstairs arrive in one 
complete elements in the fi fth truck. It has the shape of a U and it’s the heaviest 
part of the house. The attention of all should be required to complete this step. The 
terrace is of course equipped with temporary railings. To fi nish the staircase and the 
kitchen elements will be properly adjusted before reaching the fl oor. 
(HS Drawings : HS 407 - Appendix 1 : 14-15)

VIII - Creating the upstairs fl oor : 

Then comes the sixth truck with consists of 4 elements of the fl oor and different 
parts of the roof. These will initially be stored pending in the agreed area. Then four 
of fi ves fl ooring elements are assembled and the last (worn cantilever by two walls) 
will be reserved. 
(HS Drawings : HS 408 - Appendix 1 : 16-17)

IX - Upper part of the scaffolding : 

Here is simply mounted the last part of the scaffolding that will protect the worker 
from falling on the roof. 
(HS Drawings : HS 409 - Appendix 1 : 18)

X - Closing the fi rst fl oor:

Comes the seventh truck containing the rest of the walls. The fi rst assembly will be 
the longest located North East. When it is set, the implementation of the last fl oor 
elements is possible. On it rested just the right little wall. The last wall to be placed 
will be the slanted wall. The fi rst fl oor is well secure and gated. 
(HS Drawings : HS 410 - Appendix 1 : 19-20)

XI - Three triangles

In the same truck will content the three triangles supplementing the walls upstairs. 
It will be assembled at this time. 
(HS Drawings : HS 411 - Appendix 1 : 21-22)

XII - Establishment and closing of the roof:

The terrace wall and the slanted wall, are without windows. Thus, before the complete 
closure of the roof, two windows will be installed. The roof will then be completed 
and prepared to receive future solar panels. During this phase workers will work in 
absolute safety conditions. 
(HS Drawings : HS 412 - Appendix 1 : 23-24)

XIII - Solar panels and Eternit facade:

Then before the complete disassembly of the scaffolding, two teams work in parrallel 
on the development and connection of solar panels and installation of Eternit facade 
panels. This will also be in maximum security conditions. The solar panels will be 
unloaded by crane directly on the roof. 
(HS Drawings : HS 413 - Appendix 1 : 25-26)
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XIV - Electrical, Plumbing and interior work:

Here the risks are less important. It is fi nished and set up all fl uids connections inside 
the house (ventilation, electricity, sanitation ...). In addition, all interior fi nishing 
work will be carried out (dry walls, furniture, paint, fl ooring ...). Before any complete 
closure, we will take some phases of networks tests. 
(HS Drawings : HS 414 - Appendix 1 : 27-28)

XV - Outside Layouts:

 At this stage comes the last truck with ramps. The scaffolding will be 
disassembled and the container loaded. The ramps will be installed to allow 
fl uid access to the house. Then all the details of landscaping shall be carried out 
(decoration, communication...) 
(HS Drawings : HS 415 - Appendix 1 : 29-30)

XVI - Cleaning and Public Tour Preparation :

 To assure the public safety the danger zone will be sealed off by the team 
members. 
(HS Drawings : HS 416 - Appendix 1 : 31-32-33-34)

Maintenance :

 When the prototype tested, maintenance operations will be concentrated 
in cleaning the house and its surroundings, cleaning solar panels (thermal and 
photovoltaic). Furthermore, problems in electrical installation could appear so 
repairing the electrical installation is an eventual maintenance activity.

Dissasembly :

 Stages of disassembly are neither more nor less than the inverse of the 
assembly starting with the outer ramps. So here is the list of steps. For more details 
refer to Appendix 1 and HS Drawings.

I - Dismantling outside installation (HS Drawings : HS 417 - Appendix 1 : 39-40-41)

II - Setting up the site and Scaffolding (HS Drawings : HS 418 - Appendix 1 : 42-43-44)

III - Removing the roof (HS Drawings : HS 419 - Appendix 1 : 45-46-47)

IV - Removing the three triangles (HS Drawings : HS 420 - Appendix 1 : 48-49)

V - Dismantling the upstairs walls (HS Drawings : HS 421 - Appendix 1 : 50)

VI - Dismantling the upper part of the scaffolding (HS Drawings : HS 422 - Appendix 1 : 51)

VII - Remove the upstairs fl oor (HS Drawings : HS 423 - Appendix 1 : 52-53)

VIII - Removal of the U terrace (HS Drawings : HS 424 - Appendix 1 : 54-55)

IX - Dismantling the scaffolding (HS Drawings : HS 425 - Appendix 1 : 56)

X - Removal of technical appliances room (HS Drawings : HS 426 - Appendix 1 : 57-58-59) 

XI - Dismantling the walls of the ground fl oor (HS Drawings : HS 427 - Appendix 1 : 60-61)

XII - Removal the ground fl oor (HS Drawings : HS 428 - Appendix 1 : 62-63)

XIII - Removal the foundations (HS Drawings : HS 429 - Appendix 1 : 64-65)

XIV - Uninstallation of the site and these elements and cleaning (HS Drawings : HS 430- 

Appendix 1 : 66)
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10.4.9
TRADES WHOSE INTERVENTION IS AFFECTED BY THE 

RISKS PREVENTION

Safety measures must be made or agreed on for our own team, for the teams who 
will be our direct neighbors and visiting workers, for the transport company, for 
suppporting companies working on-site, for organizer (general security agreements, 
jury and the offi cers), for visitors, guests and guide. 

During the construction, maintenance or disassembly, we may have the visit of some 
team members, not related with the works processes. The HS Team coordinator will be 
responsible for solving the risks associated to these circumstances. So, the minimum 
mandatory individual protections to be used by these people will be helmets, safety 
shoes and refl ective gilet. The HS Coordinator will ensure that whenever important 
activities are being developped, visitors shouldn’t be inside the lot and shouldn’t 
disturb the activities developed by the rest of the people.

All other measures in accounts regarding specifi c trades will be identifi ed in the risk 
evaluation in Appendix 1.

10.4.10
AUXILIARY RESOURCES PLANNED FOR THE  

CONSTRUCTION 

 

Auxiliary 
resources

Where When How it will be used Activities related

Fences All around our 
lot

During all 
the
construction

Keep it closed throughout
construction with control of
persons entering the lot.

All activities

Container At the 
southwest
side of the lot

During all 
the
construction

Tools storage will be used
to stock tools and delicate
things

All activities rela-
ted with tools

Forklift On the working
area and ope-
ration
area

During all 
the
construction

The forklift will be drive by 
a person with the corres-
ponding license

Unloading and loa-
ding truck, stocking 
and deplacement
of material

Truck At the northeast
of the lot, in the
operation area

When a truck
arrives and 
waits
for being 
unload
or load

The speed of trucks will be
adapted to the step of a
man, one person shall walk
in front of the truck, and
another behind. See 10.4.e

Unloading, loading 
and stocking with
crane

Crane At the northeast
of the lot, in the
operation area

During all 
the
construction

Nobody can work below the
crane operating exept those 
required. And see 10.4.e for 
the operation rays

Unloading and loa-
ding truck, stocking 
and deplacement 
of material

Base
camp

At the 
southwest
corner of the lot

During all 
the
construction

It will be used for reading
plans, food, fresh water ...

All activities

Light Inside and 
outside
the house

During night It will be used to produced
light during night

All activities

Scaffolding All around the
house

During all 
the
construction

It will be installed and 
check by a professional 
company

Activities on the 
fi rst fl oor, roof and 
facade construc-
tion.
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10.4.11
MACHINERY PLANNED FOR THE CONSCTRUCTION

All the machinery planned will be tools and hand tools. For example mitre saw, 
circular saw, chainsaw, fret saws, drill machines, power screwdrivers ... All this tools 
will be stock in the container and be used on the entire lot when it’s required. 

Using this tools can create several risks and accidents like : injury by cutting, danger 
of long items (hair and clothes for example) getting into rotating components, direct 
contact with rotating components or risk of injury due ti incorrect use (for example : 
damage to hand wrist due to unexpected torque of power screwdriver).

Every worker of the team will provide a signed certifi cate of being aware of risk 
resulting from the usage of the tools applicable and of being teaches how to use 
the tools correctly.  All tools used during assembly or disassembly provide CE 
certifi cation.

10.4.12
CONSTRUCTION SITE INSTALLATIONS

The organization of the Solar Decathlon will make available to each team an electrical 
box connected to the grid and some lots lightings like light tower and air-infl ated 
balloons. 
Moreover, it will be an exterior général lighting for every team. For us this lights will 
be in NorthWest and SudEast corner. 

Then it will be some waste disposal area in the competition area. The closer for us 
will be 50 m to the south.  Extra, we will have a pylon with a recording camera situated 
in the NorthWest corner.

 For the connection lines:

-Every circuit that will have equipment connected for the use of electric current must 
be fed from a distribution collection that will have: overcurrent protection devices, 
indirect contact protection and current bases, if needed.

-The cables used in the connection and exterior systems will have a minimum 450/750 
V tension assigned, with polychloroprene cover or similar. For interior systems the 
cables used will have a have a minimum 300/500 V tension assigned. All of them will 
comply with UNE 21.027 or UNE 21.150 and will be usable for mobile services.
-The cables should be located outside of the vehicles or pedestrian paths; otherwise, 
these should be protected
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10.4.13
CHARACTERISTICS TABLE FOR THE STOCKS

Storage area 1 is an intermediate storage in front of our working site to subassembly 
different parts. Storage area 2 is storage during the whole assembly process so it 
has to be stored weatherproof and separated from the working ground and it must be 
confi rmed that nothing can shift over on site.

To see more in detail the table of stocks, please refer to the Site Operation Plan (9), 
where every thing is clearly defi ned.

10.5
ACTIVITIES FOR RISKS PREVENTION

During the preparing works the team has developed some activities as priodic team 
meetings, work training during whorshops, specifi c courses (Prevention Labour Risk, 
level basic), Previous simulation construction.
And then the team will develop some activities during the works as assistance to 
daily meetings with SDE Organization, daily internal meeting with the team members 
of every shift previously, internal meeting with the team at any time to coordinating, 
organization and explanation...

 For the Safety of our workers we have personal safety equipment like safety 
helmets, safety goggles, safety vests, ear mugs, and so on. Please refer to 10.9. for 
the equipement list.

10.5.1
CONSTRUCTION PLAN : DETERMINATION OF WORK 

EFFECTIVE TIMING
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10.5.2
OVERLAPS AND INCOMPATIBILITIES IN THE 

CONSTRUCTION

With our assembling-steps and the organisation from Versailles, there are no 
incompatibilities of the construction. 

In order to see the overlapping tasks in time see point “4.9. Planned activities”.

Tasks belonging to others, not to the team:

These tasks related to visits, work carried out by other teams, work carried out for 
those activities in the Competition that might affect the safety of the team OnTop will 
be taken into account as they appear.

The following will be respected in any case:

-Signaling or warning in any point of «La cité du Soleil»
-Location rules of the Competition
-Work carried out near our plot or in any area of «La cité du Soleil».

Tasks that cannot be carried out simultaneously:

-Movement of suspended tasks over workers carrying out other tasks.
-Works on higher levels above workers carrying out other tasks.
-Tasks that require electricity while works for the restoration or maintenance of the 
auxiliary electricity system are being carried out.
-Restoration or maintenance tasks of any element connected to the power supply or 
that might be switched on (in case of having batteries).
-Watering tasks while works for the restoration or maintenance of the auxiliary 
electricity system are being carried out.
-No task can be carried out near the location of the glazed vertical enclosure.

10.5.3
NUMBER OF TEAM MEMBERS TAKING PART IN THE 

CONSTRUCTION

Working Shift A :

First Name Last Name Position Date of birth First Aids ID

Fabian Früh Structure Engin. No 437331657

Inna Sivinska Electro 07/03/83 Yes L5HMMFR10

Martin Krämer Facade / Project Engin. 05/11/85 Yes L5PRHXMRY

Mathias Dill Carpenter / SOP Off 07/05/81 Yes 413341355

Jessica Schiavon Decathlete 07/05/92 Yes FI101032

Finn Klock Communication 22/04/89 Yes 702150163

Michèle Haas HVAC & Sanitary 02/10/89 Yes L5MKVY7M4

Milan Wicke Grndg./Forklift 18/07/89 Yes 435613572

Philipp Holzhäuser Grndg. 05/07/86 Yes L5N7NXWZJ

Igor Pylypchuk Drywall 03/03/84 Yes L5JZGX5W8

Sebastian Krause Electro / STL-Instrument 05/02/90 Yes L5NRNR1C5

Edgar  Vogel H&S Off / Forklift 12/07/88 Yes 601212186
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Working Shift B :

Working Shift C :

10.5.4
CONTRACTING PLANNED

-Assistant at the assembly/disassembly :  «BIEN-ZENKER» (precast modules) 
on site assistance

- GLASBAU FROMMEN

- EBORK - Electricity and engineering works

- RIEGLER

- LORRENZ

For more information, please see the Work conditions documents.

First Name Last Name Position Date of birth First Aids ID
Marco Magdalinos HVAC & Sanitary 27/08/88 Yes 708563161
Ali Yilmaz SOP Off / Drywall 24/08/83 Yes D60607232
Anna Lena Heller Electro 10/04/93 Yes A2026186
Benjamin Hofmann Scaffolding 27/08/84 Yes C7444234
Georgios Andreou Communication / Press 08/07/89 Yes L5R4FP71Y
Karim Ayoub H&S Off / SOP Cord. / 

Electro / Forklift
09/10/78 No L5HMVP5WZ

Karoline Kerber Decathlete 29/09/90 No D41042587
Marius Schubert Scaffolding 17/03/92 Yes L5HMYL8NO
Martin Fläming Carpenter 02/01/86 Yes 037637354
Maximilian von Alvensleben Forklift 03/08/84 Yes 225215505
Nadia Badawi Facade 31/01/82 Yes 449507419

First Name Last Name Position Date of birth First Aids ID

Arbnesha Bericha Scaffolding 25/08/87 Yes K00063601

Alicja Paluba Facade 29/09/88 Yes 419450669

Andreas Dierking SOP Off 11/06/66 Yes A2026186

Cem Yagcigil Communication / Forklift 06/04/88 Yes L5H7T3K2X

Felix Sattler Decathlete 21/03/88 Yes 212729377

Julian Erk Electro 13/02/93 No L5TGF838Z

Miguel Valencia Scaffolding 27/08/90 Yes 74382636S

Martin Baron HVAC&S/Electro 21/03/88 Yes 411833906

Mathias Joost Decathlete 03/04/90 Yes L7CYJLKCK

Nathanael Gilet H&S Coordinator / Drywall 06/02/92 Yes 13BE50650

Patrick Maeder Carpenter No 449521274

Raquel S.Nogueira Decathlete 29/06/92 Yes FI102214
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First Name Last Name Firm

Armin Karl Bien Zenker

Marcel Deckenbach Bien Zenker

Marcel Karl Bien Zenker

Reiner Franz Bien Zenker

Roland Mohr Bien Zenker

Rudolf Jäger Bien Zenker

Eduard Borkowski EBORK

Margarita Borkowski EBORK

Carmelo Profeta Frommen

Nenand Creteovic Frommen

Thomas Lahn Frommen

Toni Spatafora Frommen

Tobias Hummel Lorenz

Stephan Roth Lorenz

Marius Schmidt Riegler

Carlos Oliveira-Vaz Riegler

Sabino Pellecchia Riegler

Stefano Loi Riegler

10.6
CRITICAL WORK PHASES FOR RISKS 

PREVENTION

All critical work and resolution phases are specifi ed in the risk assessment in Annex 
1. In addition, special attention will be restricted to phases representing a danger.

Each of the stages described in the project has its specifi c risks, as it is explained in 
Annex 1 of this document. The following tasks, stages or situation are considered the 
most critical in labor risk prevention:

- Unfamiliar environment and excess of confi dence. It affects each worker or visitor 
of the building work.
- Movement of suspended loads through the use of cranes.
- Process of the disposal of the housing modules struts and their location at their 
fi nal positions.
- Placing of the courtyard cover. These tasks will take place on individual lift platform.
- On Top’s envelope placement. Great dimensions glazing.
- Execution of the last tasks related to the fi nal effect of the building work
Possible later maintenance work on the roof
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Measures to be taken in case of wind 

When using mobile cranes by windy weather, users should fi rst consult the 
manufacturer’s operating instructions (and if necessary, the manufacturer itself) to 
defi ne the means to implement in order to ensure the stability of the equipment taking 
into account:  -Type of equipment and its construction date,- General conditions of 
use (seated, anchored…) 

For cranes, the risks associated with manual handling of large surfaces. 
Any Contractor using a means of lifting must establish a rule for the construction 
site staff (management and crane operator) which gives specifi c instructions on 
conditions requiring the cessation of fi xed and mobile cranes in the presence of 
wind and which outlines the respective responsibilities of the crane operator and 
the construction site management about the shut down and restarting of lifting 
machinery.

10.7
RISKS IDENTIFICATION AND EFFICACY 

EVALUATION OF THE ADOPTED 
PROTECTION

10.7.1
LOCATION AND IDENTIFICATION OF THE AREAS 

WHERE THE WORKS INVOLVING SPECIAL RISKS WILL 
BE DEVELOPED

For more information please see annexed safety plan HS 001 (with different safety 
zones - high and low danger zone) and 9a for the expected hazards and Appendix 1.

10.7.2
RISKS INDENTIFICATION AND EFFICIENCY 

EVALUATION OF THE ADOPTED PROTECTIONS

The risks identifi ed for every activity are indicated in the risk’s evaluation tables 
included in items “10.Annex.1” and “10.Annex.2” of this document. The protections 
adopted to resolve every risk are also indicated in the same tables. The effi ciency 
of these protections allows us conclude that the qualifi cation of the risk with the 
applied prevention is trivial or tolerable in all cases. The author of this document 
considers that this demonstrates that the risks are correctly resolved.

Special risk Where the risk will be developed Measures

Pivoting range of the 
mobile crane

In the construction lot See 10.4.e

Assembly or disassem-
bly of heavy prefabrica-
ted element 

Truck unload area
At the center of the construction 
lot 

Maintain the load with ropes
PPE
Coordination of load transport
More information in Appendix 1

Transport loads hovering 
across the construction 
lot

In the construction lot PPE
Coordination
Securing of load ways

Work on the roof On the roof and fi rst fl oor of the 
house

PPE (harness and connecters)
Lifelines
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10.8
COLLECTIVE PROTECTION TO USE

Collective protection are designed and constructed to meet the following general 
principles: 

- Always be implemented prior to the onset of any risk 
- Be adapted and suffi cient to allow for the completion of various works safely and 
without dismantling by the Contractor, by its sub-contractors or by companies called 
on to succeed him on the portion of the work in question 

Unless prior special agreement, only the Contractor in charge of maintenance of a 
temporary group protection will be authorised to disassemble it. However, collective 
protection can only be disassembled in the following situations: 

-Elimination of the risk related to the advancement of work 
-Defi nitive collective protection of the overall work is in place and is suffi cient for the 
remaining work 
-Another temporary device of equal effi ciency is implemented. (A procedure should 
be established in the ISHPP by the company which falls into this category) 

For collective security protection we will use :

- Outside scaffolding : realized by ouself and controlled by a professional

-Cones and ribbons: they will be used to mark critical areas like storage area or to 
indicate a hazard;

-Drinking water - Drinking fountain

-First aid bag : a description is given in section 12;

-Site fence: theses fences will prevents unauthorized persons from accessing the 
construction site;

-Waterproof plugs: it will be used to do outside connection;

-Railing: it will be include in the upper element to protect people doing the connection 
of power grids, air fl ow and hydraulic;

-General earthing installation of the site;

-Interior scaffolds;

-Handrails: they will be handrails on the staircase to prevent fall;

-Extinguisher: they will be « AB » fi re extinguisher

There will be a “BG Bau” (building cooperative) tutorial for some team members 
and also a fi rst-aid tutorial for all team-members to ensure the best protection as 
possible for all.
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Every team-member on the site during the load/unload & assembly/disassembly has 
to wear a safety vest, a safety helmet and safety boots as a minimum protection 
standard. We also make sure that every team member uses enough sunscreen and 
that there is enough drinking (bottled) water or refreshments for the teammembers.

Work for framing – roofi ng – siding – sealing - All Work  : 

- Protection against falls from covering heights compatible with planned roof work. 
- Implementation of devices warning of the interdiction to access the hazardous area 
(security perimeter), 
- Protection from falls when installing framework (use of lifting booms, pre-assembly 
on the ground…). 
- Temporary stabilisation of framing components. 
- Protection from falling objects and from persons falling on work fl oors, gateways, 
and platforms. 

Paint sanding : 

- Coordination of work in order to avoid risks (isolated zones or interventions at 
different times). 
- Delimitation of the working area and posting signs to prohibit access to persons 
working or travelling nearby.

Protection of hoppers, temporary openings :

They are either protected by the regulatory railing with skirting securely fastened, or 
sealed by a decking secured and resistant to construction site overloads. 

In this regard, the protection for the hoppers is outlined in the ISHPP. The protections 
selected are clearly stated in terms of predictable overloads and dimensions of the 
hopper. Consequently, they will be subject to review by the SPS Coordinator and by 
the Project Supervisor during phases 1 and 4, and by the SPS Coordinator and by the 
Project Owner during phases 2 and 3. 
Protective devices cannot be removed without the consent of the involved H&S 
Coordinator and prior notifi cation from the SPS Coordinator.

Dust 

The risk of pollution due to dust should be treated with the utmost importance. The 
site should stay clean as possible all the time.
All of the roads used for traffi c should be watered down. 

10.9
INDIVIDUAL PROTECTION RESOURCES TO 

USE

Minimum for each person : 

- Safety helmet against blow ;
- Safety hight ankle shoes;
- High-visibility and refl etive vest;
- Gloves made with split leather and canvas;
- Working clothes (long-sleeved shirts and long trousers);
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Depending on the tasks : 

-Respiratory protection
-Sun-glasses
-Sunscreen
-Protective eyewear;
-Safety harness;
-Earplug.
-Tool belt
-Insolating gloves for low voltage (until 1000 volts).

The specifi cations and user’s manual from the manufacturer will be available on site 
and in this document.

Once the equipment purchased, details will be added

10.9.1
SIGNPOSTING OF THE RISKS

The risk signaling will be carried out complying with the RD 485/1997 that establishes 
the minimum regulations for health and safety signaling for working areas. We 
understand the site is a working area. By no means should the signals be used as a 
substitution for technical means, collective protection, training or information.

Take into account:

- Adequate selection of the type, number and location of the signals.
- The signals effi cacy will not diminish with its concurrence.
- It will be present whenever the situation motivating it persists.
- They will be cleaned, maintained and verifi ed usually.

Signaling characteristics:

- Resistant material to knocks, water and possible environment aggressions.
- Adequate dimensions and calorimetrical and photometrical characteristics to 
guarantee its visibility and comprehension.
- Must be installed at the correct height and angles.
- Must be installed in locations with the correct illumination, accessible and visible.
- Do not install many signals close to each other.
These signs will be placed at every edge of the working site, so that they can be seen 
from almost every side.

 Visual Signs : 

Prohibition : 

-Smoking ban
-Entry prohibited to unauthorized persons
-Prohibits handling vehicles
-Don’t run on workside

Warning  :

-Beware of falling
-Handling vehicles
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-Eletrical hazards
-Suspended loads
-Stumble
-General danger
-Trapped by or between object
-Back injury

Obligation : 

-Mandatory eye protection
-Mandatory head protection
-Mandatory hearing protection
-Mandatory foot protection
-Mandatory hand protection
-Mandatory personnal protective against falls
-Obligation fl uorescent vest

Rescue : 

-Emergency exit
-First aids
-Emergency phone
-Drinking water
-Meeting point

Fire : 

-Extinguisher

 Written Signs : 

Safety First (green sign) : 

-Don’t try to lift more than you are able to
-Watch your step - Under construction
-No eating, drinking or smoking in this area
-First Aid in the workshop-container
 
Notice (blue sign) : 

-Entrance for employees only

Caution (yellow sign) : 

-Do not operate without proper protection

Danger (red/black sign) :

-Do not touch switches without asking
-Flammable materials
-High danger zone

 Others:

STOP. (In the vehicles access/exit on site).
Orange signaling cones. (In tasks signaled on plans).
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10.10
SAFE WORKING PROCEDURE OF EVERY 

TEAM MEMBER

Of course, the safe working procedure will be developed in the Risks’ evaluation 
tables. Here we will develop special instructions refering to each class of worker 
and special conditions. This part is only complemented the Risk identifi cation and 
evaluation. 

  Workers : 

 Carriers : 

Before starting the maneuvers of loading and unloading, the hand break of the cab 
should be installed, as well as wedges on the wheels to immobilize them.

- The rise and descent of the boxes from the trucks will be carried out with metallic 
ladders with anti-slippery treatment.
- All the maneuvers of loading and unloading will be orchestrated by a specialist.
- The maximum height for loose materials will not exceed the ideal slope of 5% and 
will be covered with a canvas in order to prevent falls.
- The loads will be installed on the boxes uniformly, compensating the weights.

Pictures of Signs on Site
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- The movements will be guided by a person signaling dedicated specifi cally to it 
(especially when reversing, entries or exits).
- All signals and traffi c and site rules will be complied with. The specifi cations of 
each vehicle must be kept in mind.
- The trucks will carry the following equipment: fi rst-aid kit, fi re extinguisher with 
carbonic snow or halogenated components with a minimum capacity of 5kg, essential 
tools to repair while on the road, spare lamps, blinkers, refl ectors, etc.
- Above this, everyone should comply with the safety proceedings that affect to all
participants.

 Crane operator : 

- Will have to previously know the task and the working process to be carried on and 
will need permission to begin.
- Needs good visual communication with the person signaling at any time and follow 
its instructions.
- Do not work perched on the crane´s cabin. Always work from its work spot.
- Do not handle loads above other workers.
- Do not work with the crane in case of breakdown or anomalies.
- Do not manipulate the buttons, electrical system or any other element of the crane
while connected. Disconnect from the electric panel and signal it in order to prevent 
accidentalreconnection.
- Do not leave suspended loads on the crane when works are fi nished.
- Do not raise loads that weight more or equal to the limit stated by the manufacturer.
- Check and use only raising elements in correct conditions.
- Above this, everyone should comply with the safety proceedings that affect to all
participants.

 Forklift operator:

- Will need the adequate knowledge and authorization. Will have to know the technical 
specifi cations of the forklift.
- Check prior to begin working: tires, oil level, oil leaks, water, gas, antifreeze, breaks, 
clutch, lights, lighting, fi re extinguisher, pitchfork operation, slope and elevation 
systems.
- Before moving check if there is no person or obstacles around. Keep safety distance.
- Do not turn, break or accelerate sharply.
- Load transportation: pick it up and raise it 15cm above ground. Circulate with the 
mast sloped at its maximum.
- Unload: place the forklift in front of the area and in the correct position, raise the 
load up to the height needed keeping the breaks on, move the forklift until the load is 
located above the designated area for unloading, situate the pitchfork in a horizontal 
position, unload the load, and back away slowly.
- Try to move forward if there is enough visibility, if the load does not allow it, the 
circulation must be carried out in reverse.
- Never circulate with the pitchfork raised.
- Do not circulate with any parts of the body outside the cabin.
- Do not exit the forklift while moving. Do not exit the forklift jumping, use the running 
board.
- Use the seat belts and follow the site and traffi c signals.
- Do not transport people on the forklift. Do not race.
- Do not circulate over unprotected cables, do not manipulate or repair any of the 
forklift systems while in motion or when not having the knowledge or authorization 
to do so.
- When leaving the forklift: leave it in a correct area, with the hand break on, take away 
the contact keys, and always leave with the forklift in the lowest position possible.
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- Above this, everyone should comply with the safety proceedings that affect to all 
participants.

 Electrician:

- Will need the knowledge and authorization to perform its tasks.
- Whenever possible, will have to perform its electrical tasks without any voltage. 
The works carried under voltage will only be done following proceedings that will 
guarantee that the qualifi ed worker will not contact accidentally any other element 
with a voltage different than theirs.
- Mandatory use of dielectric tools.
- Do not work on inferior planes when works are carried out on higher planes.
- The disconnection of a manual electric tool will be done by pulling on the plug, not 
the cable.
- Before starting to work, inform the workers affected by the systems on which work 
will be carried on.
- Signal the works and beacon if necessary the current activation elements to avoid 
an accidental activation of it.
- Do not work in the open if adverse weather.
- When fi nishing the repairs the protections that might have been taken out will be 
replaced and the service of the electric system will not be reestablished until there 
is complete confi dence that no one else is working and that there is no risk at all.
- Carry out the electric system, both fi xed and for site, with the protective devices 
specifi ed in the new electro technical regulation for low voltage and by an authorized 
installer that will guarantee safety and adequacy to the regulation.
- Install the electric panels on site complying with the rule UNE.EN 60.439-4 provided 
with the CE marking, locating them on areas closed and protected from humidity and 
guaranteeing the level of protection, cable protections, current plugs and elements 
in the open.
- Electric panels with the CE marking and watertight will be on site. These will 
have four pole circuit breakers, protection devices against overvoltage and indirect 
electric contacts, earthing connection, connection plugs protected with differential 
circuit breakers of 30 mA and enclosures and plugs in the open with a protection 
level of at least IP45.
- Use machinery connected electrically to the earthing rod and portable electric tools 
with double insulation.
- Protect the system or electric elements avoiding the circulation of machinery above 
hoses, tripping over them and falling from the same height. (Check periodically).
- Above this, everyone should comply with the safety proceedings that affect to all 
participants.

 Plumber: 

- The machinery used complies with the safety regulations (CE marking and those 
stated in the use instructions). These have protective devices, safe handles, and 
safety switches.
- Carry out cleaning, maintenance, etc. tasks of its own machinery only when it is 
turned off and disconnected.
- Do not work on inferior planes when works are carried out on higher planes.
- Work on stable and dry areas (when possible).
- Make sure the ladder is stable. Go up and down from it facing the steps and with 
both hands free of tools or material.
- Check daily the correct state of the systems and tools.
- Do not use wet electrical tools or with wet hands or feet.
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The lighting of the plumbing shifts will be at least 100 lux measured over the working 
area.

Above this, everyone should comply with the safety proceedings that affect to all 
participants.

 Assembly worker, timber: 

- Load and unload of the material in a safe and stable way in the designated areas.
- Do not swing loads to reach them for unloading in inaccessible areas.
- Place materials and install them in an organized way without standing in the way of 
others, close to the assembly area.
- Work on stable and dry areas (when possible).
- Make sure the ladder is stable. Go up and down from it facing the steps and with 
both hands free of tools or material.
- Above this, everyone should comply with the safety proceedings that affect to all
participants.

 Signaling worker: 

- The signaling worker must have good sight, good auditory level, be calm, responsible 
and constantly alert.
- Must always look towards traffi c.
- Never leave its spot before having been replaced, informing the receptor of the 
signals.
- Always in safe and visible areas.
- Will be easily recognizable and will have the adequate knowledge.

Above this, everyone should comply with the safety proceedings that affect to all 
participants.

 Coordinators and decathletes: 

- Be recognizable.
- Obey like any other worker the signals, rules, planning, etc.
- Be aware of the activities that will be developed at each turn.
- Be aware of the variations that have arisen on site since the last visit.
- Have a collaborating character, do not hassle the rest of the workers and be available 
at any moment for any consultation.
- Make sure the Health and Safety plan is followed, as well as the safety measures 
(individual, collective and signaling), safe working proceedings, etc.
- Above this, everyone should comply with the safety proceedings that affect to all
participants.

 EVERYONE:

- Respect signaling and instructions.
- Avoid the elevation and handling of loads that will exceed the established limits.
- Always follow the instructions when raising, transporting, elevating and placing 
elements.
- Check the bindings and stability of the elements installed/placed before dropping 
them.
- Temporarily stop the raising and placing of elements with the crane when the wind´s 
velocity is higher than 50 km/h.
 loads.)  
- Locate outside of the fi eld of action of suspended loads and never stay underneath 
areas with work being carried out on higher levels.
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- Do no run or move without visibility (rain, dust, refl ection, …)
- Do not stay on unstable or slippery areas. Pay special attention to the material/
tools... scattered on site (promote order and cleanliness) and to those areas that 
being stable and not slippery, can become unstable and slippery due to sudden 
reasons (rain, watering, dirt, sand, …)
- Do not pass tools, machinery, materials, etc. through the air, balancing it… or when 
working.

Warn a direct responsible of any irregularity or risk that it might happen.

Lift and carry the loads correctly

To lift light loads, you can always bend the back, it is also good as to make gymnastics. 
But, from a weight of about 5 kg, it is imperative to adopt a good position, namely to 
lift a load with back straight and knees bent. 

Basic rules:

1 -Have a stable and secure position.
2 -Firmly grasp the load if possible with both hands.
3 -Be squatting, avoiding stooping lower than necessary.
4 -Lift and carry right back and fl at.
5 -Take charge as close as possible its body.

Do not forget to bend your knees and keep your back straight by posing the charge!

Thinking to distribute the load when possible.

Postures ban :

Be bent back 
Digging back 
Raise in spurts. 
Exercise twist upper body when lifting or placing a load 
Carry and lift a heavy load on one side. 
Kneel more than necessary while being unbalanced. 
Having a fi eld of view obstructed

With two, it is lighter

Consider using appropriate means, such as a trolley ...

Guideline levels by sex and age :

Age Men Women
16-18 19kg 12kg

18-20 23kg 14kg

20-35 25kg 15kg
35-50 21kg 13kg
50+ 16kg 10kg
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Good Position                             Bad Position

Dont's                                                          Dont's

Distribute loads                            Right back
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10.11
MACHINERY AND AUXILIARY RESOURCES

Team members know and will obey the safe user’s manual from the manufacturer 
of every machine, tool and/or auxiliary resource. The workers will be trained in 
appliance and safety with the tools and the used machinery - demonstrated by the 
manufacturer.

10.12
MACHINERY AND AUXILIARY RESOURCES

10.12.1
FIRST AID CENTRE

As soon as the prototype set-up phase begins, the Project Owner must create a fi rst 
aid centre staffed by State authorised nurses.

10.12.2
MEANS OF COMMUNICATION

Each company must contact fi rst aid services without delay.
During phases 1 and 4, the Project Supervisor, and during phases 2 and 3, the Project 
Owner, must outfi t the construction site with a permanent means of communication, 
specifi cally from offi ces which will allow personnel to call for outside emergency 
services in case of accident, fi re or a pollution incident.

10.12.3
FIRST AIDERS ON THE WORK PLACE

Each Contractor must ensure the permanent presence of fi rst aiders for every ten 
persons or for each independent team. Each fi rst aider must be easily identifi able 
(green helmet, badge...).
The Contractor shall ensure that each fi rst aider has received the appropriate initial 
training complimented annually by a “refresher” training.
An updated list of fi rst aider based at the construction site must be displayed in the 
staff work offi ces.

10.12.4
FIRST AID

Each Contractor must arrange the necessary provisions for each fi rst aider to 
permanently have the appropriate fi rst aid kit and survival blanket at his/her disposal.
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10.12.5
WHAT TO DO IN CASE OF ACCIDENT

The Contractor shall give instructions on what to do in case of an accident:

 Phone number for the medical centre
 Phone numbers of outside emergency services 
 Phone number of the guard post
 Waiting at a meeting point to guide outside fi rst aiders to the accident site, 
  Etc.

These instructions are part of the safety training specifi ed by the Decree of 20 March 
1979 (see detail in Appendix 3). During phases 1 and 4, the Project Supervisor, and 
during phases 2 and 3, the Project Owner, will establish an implementation procedure, 
to be followed in case of an accident with an alert diagram subject to approval by the 
SPS Coordinator.

10.12.6
STEPS TO FOLLOW IN CASE OF A SERIOUS OR 

LETHAL ACCIDENT

In case of a serious accident (*), the Contractor or his/her representative must 
immediately call:

The HSE coordinator
The representative of the Project Owner The Project Supervisor
The SPS Coordinator

He/she must also quickly inform the following entities: 

French Labour Inspection
PPBBPW 
RPFWH

(*) Serious accident:

Causes the death of humans or

Seems to result in permanent disability or

Has noted the existence of a serious threat, even if the consequences were able to be avoided

10.12.7
EMERGENCY DRILLS

To verify compliance with the procedure, internal rescue and evacuation exercises 
can be carried out on the construction site at the request of the SPS Coordinator.
These exercises will be organized by the Project Owner.

Exercises to aid victims in partnership with fi remen will be organized by the SPS 
Coordinator.
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10.12.8
DECLARATION AND ANALYSIS OF ACCIDENTS AND 

INCIDENTS PROCEDURES

Every accident will be jointly analyzed by the Sub-Contractor and by the Project 
Supervisor or by the TEAM involved. The detailed analysis must lead to safety 
measures to avoid any further similar accidents.
The Project Supervisor and the TEAM involved thus have a maximum delay of 7 days 
to draft and disseminate the accident analysis to the Project Owner and to the SPS 
Coordinator.
Every month the work accident stoppage tracking table will be provided to the SPS 
Coordinator by the Project Supervisor.

10.12.9
NEAR ACCIDENTS AND DANGEROUS SITUATIONS

Both the Project Supervisor and each TEAM must report both to the Project Owner 
and to the SPS Coordinator any dangerous situation and all near accidents that they 
have knowledge of on the construction site and they must also inform the Project 
Owner of the follow-up analysis and all corrective and preventive measures decided 
upon.

10.12.10
EMERGENCY CALLS

Please refer to the HS drawings 204-205.

 

To avoid worsening the situation:

PROTECT

- Yourself
- The victim(s)
- Others

(for example by informing those around, marking out the area, cutting off 
electricity etc.)

Leave someone near the injured person(s)

INFORM OR GET SOMEONE TO INFORM

- Whoever the Project Supervisor has put in charge of HSE
- First aiders on site

Immediately:
ALERT EMERGENCY SERVICES

FIRST AID

While awaiting the arrival of emergency services, do not move any 
injured person(s) except if there is an imminent danger, comfort 
the victim(s), cover the victim(s), and do not give them anything to 
drink.

In case of Accident

PROTECT, ALERT, PROVIDE FIRST AID

THINK BEFORE ACTING

In case of Accident

PROTECT, ALERT, PROVIDE FIRST AID

THINK BEFORE ACTING

Itinerary to hospital

>Departure :
 Allée des matelots 78000 Versailles

 >Arrival :
 Centre Hospitalier de Versailles
 117 rue de Versailles 78150 Le Chesnay

 >Duration : 15 minutes
 >Distance : 5 km

Road to follow :

1. Follow Allée des Matelots
 2. Turn right in Avenue de la Division Leclerc (D10) 
 3. Turn left in Rue de l‘Indépendance Américaine
 4. Turn right in Rue Saint-Julien
 5. Turn left in Rue des Récollets
 6. Turn right in Rue Pierre Girauld de Nolhac
 7. Turn right in Avenue Nepveu Sud
 8. Turn left in Avenue Nepveu Sud
 9. To the roundabout, continue straight away Boulevard du Roi
 10. To the roundabout in Place de la Loi, turn left in Boulevard Saint-
Antoine
 11. To the roundabout in Carrefour de la Redingote, continue straight 
away Rue de Versailles
 12. To the roundabout in Carrefour du Maréchal Juin, turn left in Rue 
de Versailles

and	say:

1.  THIS IS THE CONSTRUCTION SITE: 
CITE DU SOLEIL 2014

Address:		Domaine	du	château	de	Versailles
  Allée	des	Matelots
  78000	VERSAILLES

Telephone	Number

2.     SPECIFY THE NATURE OF THE ACCIDENT:

For	example:	fall,	a	collapsed	construction,	asphyxiation	etc.
THE	POSITION	OF	THE	INJURED	PERSON:	They	are	on	the	patio,	on	the	ground,	
or	in	a	cavity	etc…	and	if	they	need	to	be	released	because	they	are	trapped.
Specify	if	the	accident	occurred	in	the	water.

3.     REPORT THE NUMBER OF INJURED PERSONS AND
  THEIR CONDITION

For	example:	Three	workers	injured	including	one	who	is	bleeding	a	lot	and	is	
not	talking.

4.     ARRANGE A MEETING PLACE

Send	someone	to	the	entrance	of	the	construction	site	to	direct	emergency	
services.

IMMEDIATELY INFORM THE CONTROL ROOM

In case of Accident
CALL  18      -  OR  112

DO NOT HANG UP FIRST

    -  OR  112

Poster to put visible 
on site - Emergency 
calls and route to the 
nearest hospital
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10.12.11
FIRE & RESCUE

- Smoking is prohibited on the whole construction site at all times - from unload 
during competition to load.
- At the base point (in this case our Workshop container) there are two ABC fi re 
extinguishers outside of the danger zone - reachable at all times.
- It is not allowed to work alone on the site - this is essential for every teammember.

Accidents

- All accidents have to be noted and communicated to the relevant person at site 
AND the Solar Decathlon management team.

- In our safety tutorial we will identify the main hazards for our project so that we 
could prevent accidents - for example for using power-tools and when there is a 
hazard from over-head work, crane operation, use of a fork lift or something similar, 
an electric shock and from dust or hazardous gases.

- Every team-member has to sign a construction site ordinance, which covers the 
main hazards and operation orders. With the signing they also agree to follow the 
rules in this report.

10.12.12
FIRST AIDS BAGS

First aid kits may be made up of different contents depending on who has assembled 
the kit and for what purpose. It may also vary by region due to varying advice or 
legislation between governments or organizations. Common contents include items 
to help control bleeding, such as bandages, breathing barriers for performing CPR 
(cardiopulmonary resuscitation), and may contain some medicines.

Exemplary fi lling:

- First-aid manual
- Sterile gauze
- Adhesive tape
- Adhesive bandages in several sizes
- Elastic bandage
- Antiseptic wipes
- Soap
- Antibiotic cream (triple-antibiotic ointment)
- Antiseptic solution (like hydrogen peroxide)
- Hydrocortisone cream (1%)
- Acetaminophen and ibuprofen
- Tweezers
- Sharp scissors
- Safety pin
- Disposable instant cold packs
- Calamine lotion
- Alcohol wipes or ethyl alcohol
- Thermometer
- Plastic gloves (at least 2 pairs)
- Blanket (stored nearby)
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10.12.13
PREVENTIVE MEDICINE

It is important for the health protection of interacting groups to have preventive 
medicine for smaller diseases like:

- A conventional cold: medicine drops for throat-pain, enough tissues, and antipyretic 
medicine
- Dry noses: herbal or seawater nasal spray
- Sunburn/sunstroke: high-level sunscreen for all members during the competition, 
hats or caps, cold packs in a freezer near or at the working site
- Insect bites: if necessary a lotion against insects
- Dehydration: enough bottled or drinking water
- Sickness/stomach fl u: medicine (not yet defi ned)

Active immunization references will be observed.

10.12.14
ACCIDENT VICTIMS EVACUATION

The victims will be transported to the border of the working site as near as possible 
and then wait for help. During this transport one person has to call or contact health 
service. This person or a specifi ed group of people has to be named.

In some cases little serious accident, the French emergencies do not move. We must 
therefore take the victim by his own means. Here the road to the nearest hospital.

The solar decathlon organization will provided a medical centre on site to wait the 
ermergency or to do the fi rst aids and for less serious cases.

Itinerary to hospital

>Departure  : 
Allée des matelots 
78000 Versailles

>Arrival  :
Centre Hospitalier de Versailles
117 rue de Versailles 
78150 Le Chesnay

>Duration  : 15 minutes
>Distance  : 5 km

Road to follow  :

 1. Follow Allée des Matelots 
and keep on driving on 286 m
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 2. Turn right in Avenue de la Division Leclerc (D10) and continue on 1,1 km 

 3. Turn left in Rue de l‘Indépendance Américaine and continue on 228 m

 4. Turn right in Rue Saint-Julien and continue on 93 m

 5. Turn left in Rue des Récollets and continue on 98 m

 6. Turn right in Rue Pierre Girauld de Nolhac and continue on 41 m

 7. Turn right in Avenue Nepveu Sud and continue on 174 m

 8. Turn left in Avenue Nepveu Sud and continue on 1,1 km

 9. To the roundabout, continue straight Boulevard du Roi, continue on 651 m
 
10. To the roundabout in Place de la Loi, turn left in Boulevard Saint-Antoine and 
continue on 922 m

11. To the roundabout in Carrefour de la Redingote, continue straight away Rue 
de Versailles and continue on 337 m

To the roundabout in Carrefour du Maréchal Juin, turn left in Rue de Versailles and 
continue on 81 m

10.12.15
FIRST AIDS CERTIFICATED WORKERS

Please refer to the Annex 4, where you can fi nd a liste of all the certifi cat from people 
who receive the First Aids Cours.

10.12.16
INCIDENT/ACCIDENT REPORT FORM

Purpose :

This form shall be used to report incidents and accidents that occur while 
transporting, assembling, maintaining, operating, or disassembling of the house. 
Incidents and accidents include, but are not limited to, any physical injury and any 
worksite incident or accident that did or could have resulted in injury or property 
damage (e.g., falling objects, allergic reactions, headaches from fumes, back injury). 
An incident report form shall be completed and submitted to SDE Headquarters even 
if no injury or property damage occurred.
 

 Usually, minor incidents lead to accidents with personal injury or property 
damage. The Team Safety Offi cer shall perform an investigation to identify causes. 
The Team should then perform any corrective actions. On a conffi dential basis, 
the information on this report shall be shared with other SDE Teams to minimize 
the potential for recurrence. This report is to be completed and returned to Solar 
Decathlon head-quarters promptly after an incident/accident occurs. Describe 
the following details of the incident/ accident. Additional sheets may be used if 
necessary.
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Incident/accident report form : 

1. DATE : 

2. TIME :

3. LOCATION :

4. INCIDENT / ACCIDENT DESCRIPTION : 

5. CAUSAL FACTORS : (List the basic causes. A basic cause is any cause, if eliminated, would have 
prevented the incident/accident. Contributing causes may also be listed, but should not be confused 
with basic causes.)

6. CORECTIVE ACTIONS TO PREVENT RECCURENCE: (Indicate whether actions have been 
taken or are planned, as well as the person responsible for each action and the date by which planned 
actions shall be completed.)

7. LESSONS LEARNED: (What would you communicate to other Solar Decathlon Teams as a result 
of this incident/accident?)
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On-going case n° 
coursDate : 11/21/13 References 

page 78/105

PGC Indice 1 / Solar Decathlon 2014– VERSAILLES
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On-going case n° 
coursDate : 11/21/13 References 

page 79/105

PGC Indice 1 / Solar Decathlon 2014– VERSAILLES
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On-going case n° 
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10.13
RISKS IDENTIFICATION FOR POSSIBLE 

LATER WORKS

See item 9.7.b of this document to see the declaration about the effi cacy of “Risks 
identifi cation
and effi ciency evaluation of the adopted protections”
See item 9.Appendix 2 of this document to see “Identifi cation of risks for possible 
later
works”

10.14
USEFUL PLANS AND INFORMATION  FOR 

POSSIBLE LATER WORKS

See item 10.7.b of this document to see the declaration about the effi cacy of “Risks 
identifi cation
and effi ciency evaluation of the adopted protections”
See item 9.Appendix 2 of this document to see “Identifi cation of risks for possible 
later works”

10.15
USEFUL PLANS AND INFORMATION  FOR 

POSSIBLE LATER WORKS
 
In each step of construction, Health and Safety Offi cer is on duty. Their task is to 
do the training workers, to monitor compliance with the provisions for protection, 
to organize and distribute the safety equipment needed and answer any questions 
concerning Health and Safety. We can ensure that at least one person with fi rst aids 
training will be in the lot during the entire process of construction. 

To control for the required action effectively on the construction site there is a copy 
of the Health and Safety Plan, the Risks Evaluation of each shift, the Final Safety 
Plan and the Final Fire Life Safety Plan.

Regarding the On Top Project, by means of my signature, I declare:

- Team On Top has provided me with the individual protections requied (PPE), in 
accordance with the works I’m going to develop, and the possible risks associated. 
Those risks are indicated in this document.
- I have received enough information concerning the safe use if the PPE, its 
maintenance, storage and elimination procedure.
- I have received training concerning the Collective Protections to use, its correct 
usage and its maintenance procedure. 
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10.16
FORMATION AND INFORMATION ABOUT 

HEALTH AND SAFETY

We are preparing the fi rst aid training ! As soon as this is done, the information that 
will be added.

In the hope of avoiding maximum haste errors, we will proceed in the fi rst moments 
in «La cité du Soleil» at an evacuation exercise of accident victims. This exercise 
will repeat until the full success of the operation and thus allow workers to master 
all elements of this evacuation. This evacuation is planned and directed by the H & 
S Coordinator and will include a visit to the First Aid Centre in «La cité du Soleil» 
(especially to familiarize all the team with the fastest way to get there).

10.17
EMERGENCY EVACUATION PLAN

During the evacuation, a team member will be in charge of preventing people from 
going in the good direction. Inside the house, we will ask people to leave the house 
without precipitation and calmly to avoid any risk of falling, after we will verify that 
the house is empty.

Outside the house, we will ask people to move away from the house without 
precipitation and calmly too and come around the entry of the villa solar.

In the event of an incident, people shall :

- Work to remove any individuals from situations involving additional danger
- Call appropriate response teams: 18 or 112 with mobile in case of Emergency
- Perform fi rst aid, by properly trained team members
- Maintain control of the environment and prevent further injuries until professional 
help arrives.
- Notify the SD Organizers including available public safety organizers.

Planned protocol of action in case of fi re :

In case of small-scale fi re, fi re extinguishers from the interior, fl oor or exterior areas 
will be use to
extinguish the fi re. Fire blankets will be used in case of people caught fi re, theses 
blankets will be
stored in the house. In case of large-scale fi re, we will call the fi re department 
immediately and will notify the organization to avoid any risk.

Planned protocol of action in case of accident :

In case of accident, all the team members are able to provide fi rst aid. First aid bag 
will be stored in the house and ready to be use. Team members will leave other people 
of the site and create a security perimeter around the person before help arrives. As 
soon as help has received the patient, team members will assist them and turn their 
attention to the appropriate evacuation procedure.
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Steps to follow in case of a serious or lethal accident 

In case of a serious accident, the Contractor or his/her representative must 
immediately call: 

The HSE coordinator 
The representative of the Project Owner 
The Project Supervisor 
The SPS Coordinator 
He/she must also quickly inform the following entities: 

French Labour Inspection 
PPBBPW 
RPFWH 

Emergency drills 

To verify compliance with the procedure, internal rescue and evacuation exercises 
can be carried out on the construction site at the request of the SPS Coordinator. 
These exercises will be organized by the Project Owner. 
Exercises to aid victims in partnership with fi remen will be organized by the SPS 
Coordinator. 

Declaration and analysis of accidents and incidents 
procedures 

Every accident will be jointly analyzed by the Sub-Contractor and by the Project 
Supervisor or by the TEAM involved. The detailed analysis must lead to safety 
measures to avoid any further similar accidents. 
The Project Supervisor and the TEAM involved thus have a maximum delay of 7 days 
to draft and disseminate the accident analysis to the Project Owner and to the SPS 
Coordinator.

Telephone numbers of emergency :

Emergency: 18 or 112(with mobile)
Local Police: 17
Fire Department: 18
Samu: 15

When you call emergency follow this procedure and say : 

1 - Here we are in :

La cité du Soleil 2014
Domaine du château de Versailles - Allée des Matelots - VERSAILLES
                
 our phone number is : ???
 
2 - Precise the kind of accident : 

for example : Fall, landslide, asphyxia ... 
THE POSITION OF THE INJURED :  It is on the terrace, it is the ground or in a search ... 
and if required clearance. 
Precise if the accident is on the water
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3 - Say how many injured is there and the state of them : 

for example : Three workers injured including one who bleeds a lot and who does not 
speak.

4 - Find a meeting point :  

Try to send someone at the main entrance of the site to guide the emergency

Never hang up fi rst
Prevent the guard immediately.
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ANNEX 1 : 
RISK EVALUTATION DURING CONSTRUC-
TION WORKS - DURING ASSEMBLY AND 

DISASSEMBLY
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ANNEX 2 : 
RISK EVALUTATION FOR POSSIBLE LATER 

WORKS
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ANNEX 3 : 
H&S SPECIFIC TERMS AND CONDITIONS 

DOCUMENT

ANNEX 3.1
A STATEMENT IN WHICH THE TEAM COMMITS ITSELF 

TO AVOID OR MINIMIZE THE RISKS DERIVED FROM 
THE WORK PROCESS.
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ANNEX 3.2
A STATEMENT IN WHICH THE TEAM COMMITS ITSELF 

TO ENVISAGE THE HEALTH AND SAFETY DEMANDS 
FROM ALL THE PEOPLE TAKING PART IN THE PRO-

JECT (DECATHLETES, SUB-CONTRACTED WORKERS, 
ETC.), AND IN WHICH THE TEAM DECLARES TO HAVE 

CONSIDERED THOSE DEMANDS IN THE HS PLAN.
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ANNEX 3.3
COMPLETE TECHNICAL SPECIFICATIONS OF THE 
COLLECTIVE PROTECTIONS THAT SHALL BE USED

The technical datasheet of every pro-
tection that we will use will be available 
in the H&S report in hard copy in "La 
cité du Soleil"
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ANNEX 3.4
COMPLETE TECHNICAL SPECIFICATIONS OF THE IN-

DIVIDUAL PROTECTIONS THAT SHALL BE USED

The technical datasheet of every pro-
tection that we will use will be available 
in the H&S report in hard copy in "La 
cité du Soleil"
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ANNEX 3.5
A DESCRIPTION OF THE TERMS AND CONDITIONS OF 
THE SAFETY PLANS THAT EACH TEAM MEMBER HAS 

TO COMPLY WITH.
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ANNEX 3.6
A STATEMENT THAT ALL THE TEAM MEMBERS HAVE 

PASSED SPECIFIC MEDICAL EXAMINATIONS FOR THE 
WORKS THAT THEY WILL CARRY OUT AND HAVE THE 

NECESSARY QUALIFICATIONS. 
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ANNEX 3.7
A STATEMENT THAT THE TEAM HAS RECEIVED THE 

SPECIFIC TRAINING TO ASSEMBLE AND DISASSEM-
BLE THE HOUSE THAT WILL BE EXHIBITED, PREVEN-

TING UNEXPECTED RISKS. ALL TEAM MEMBERS 
SHALL BE PROPERLY IDENTIFIED IN THIS STATEM-

ENT.
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ANNEX 3.8
FOR CONTRACTED STAFF : 

A). MEDICAL EXAMINATIONS OF THE WORKERS

All the sheet from contracted workers 
will be available in the H&S report in 
hard copy in "La cité du Soleil"
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B) SPECIFIC TRAINING
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C) A STATEMENT OF COMPLIANCE WITH THE HEALTH 
AND SAFETY PLAN

All the sheet from contracted workers 
will be available in the H&S report in 
hard copy in "La cité du Soleil"



611Team OnTop

ANNEX 4 : 
EXTRA DOCUMENTS TO COMPLETE THE 

H&S PLAN
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LISTE OF FIRST AID WORKERS : 

First Name Last Name First Aids ID

Inna Sivinska Yes L5HMMFR10

Martin Krämer Yes L5PRHXMRY

Mathias Dill Yes 413341355

Jessica Schiavon Yes FI101032

Finn Klock Yes 702150163

Michèle Haas Yes L5MKVY7M4

Milan Wicke Yes 435613572

Philipp Holzhäuser Yes L5N7NXWZJ

Igor Pylypchuk Yes L5JZGX5W8

Sebastian Krause Yes L5NRNR1C5

Edgar  Vogel Yes 601212186

First Name Last Name First Aids ID

Marco Magdalinos Yes 708563161
Ali Yilmaz Yes D60607232
Anna Lena Heller Yes A2026186
Benjamin Hofmann Yes C7444234
Georgios Andreou Yes L5R4FP71Y
Marius Schubert Yes L5HMYL8NO
Martin Fläming Yes 037637354
Maximilian von Alvensleben Yes 225215505
Nadia Badawi Yes 449507419

First Name Last Name First Aids ID

Arbnesha Bericha Yes K00063601

Alicja Paluba Yes 419450669

Andreas Dierking Yes A2026186

Cem Yagcigil Yes L5H7T3K2X

Felix Sattler Yes 212729377

Miguel Valencia Yes 74382636S

Martin Baron Yes 411833906

Mathias Joost Yes L7CYJLKCK

Nathanael Gilet Yes 13BE50650

Raquel S.Nogueira Yes FI102214

All the certifi cate of First 
Aids Cours will be availa-
ble in the H&S report in 
hard copy in "La cité du 
Soleil"
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DEGREES :

Martin	Flämig,	diploma	as	Carpenter
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Patrick	Mäder,	diploma	as	Carpenter

Sebastian	Krause,	diploma	as	Electrician
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Benjamin	Hofmann,	Scaff	olding	Training
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Miguel	Valencia,	Scaff	olding	Training
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Marius	Schubert,	Scaff	olding	Training
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DATA SHEET "DANGEROUS PRODUCT"

Seite: 1/4
Sicherheitsdatenblatt

gemäß 1907/2006/EG, Artikel 31

Druckdatum: 22.06.2011 überarbeitet am: 22.06.2011

DR

1 Bezeichnung des Stoffes/der Zubereitung und des Unternehmens
. Angaben zum Produkt

. Handelsname: Capatect ZF-Spachtel 699

. Verwendung des Stoffes / der Zubereitung Spachtelmasse

. Hersteller/Lieferant:
CAPAROL Farben Lacke Bautenschutz GmbH
Roßdörfer Straße 50, 64372 Ober-Ramstadt
Tel.: 06154/71-0 Fax.: siehe Auskunftgebender Bereich
Internet: www.caparol.de
Neue Bundesländer: Tel.: 030/63946-252 Fax.: 030/63946-400

. Auskunftgebender Bereich:
Sicherheitsdatenblatt: Sicherheitsdatenblatt@daw.de
Technische Beratung/Bereich Capatect:Tel:06154/71-1710Fax:06154/71-1351
tech-auskunft@caparol.de

. Notfallauskunft: 0049/(0)6154/71-202

2 Mögliche Gefahren
. Gefahrenbezeichnung: entfällt
. Besondere Gefahrenhinweise für Mensch und Umwelt:
Das Produkt ist nicht kennzeichnungspflichtig auf Grund des
Berechnungsverfahrens der "Allgemeinen Einstufungsrichtlinie für Zubereitungen
der EG" in der letztgültigen Fassung.

3 Zusammensetzung/Angaben zu Bestandteilen
. Chemische Charakterisierung
. Beschreibung:
Wäßriger Dispersionsspachtel aus mineralischen Füllstoffen,
Kunstharzdispersion und Wasser

. Gefährliche Inhaltsstoffe:
CAS: 64742-82-1
EINECS: 265-185-4

Testbenzin
Xn, N; R 10-51/53-65-66-67

< 0,5%

4 Erste-Hilfe-Maßnahmen
. nach Hautkontakt:
Beschmutzte und getränkte Kleidung sofort ausziehen. Benetzte Haut gründlich
mit Wasser und Seife reinigen oder geeignetes Reinigungsmittel benutzen. Keine
Lösemittel oder Verdünnungen verwenden.

. nach Augenkontakt:
Augen mehrere Minuten bei geöffnetem Lidspalt unter fließendem Wasser spülen.
Bei anhaltenden Beschwerden Arzt konsultieren.

. nach Verschlucken:
Bei Verschlucken sofort Arzt konsultieren! Betroffenen ruhig halten. Kein
Erbrechen einleiten!

5 Maßnahmen zur Brandbekämpfung
. Geeignete Löschmittel:
Schaum (alkoholbeständig), Kohlendioxid, Pulver, Sprühnebel (Wasser)
Löschwasser darf nicht in die Kanalisation oder Gewässer gelangen.

. Aus Sicherheitsgründen ungeeignete Löschmittel: Wasser im Vollstrahl.

. Besondere Gefährdung durch den Stoff, seine Verbrennungsprodukte oder
entstehende Gase:
Bei Brand entstehen Rauchgase. Das Einatmen von Zersetzungsprodukten
kann ernste Gesundheitsschäden verursachen.

. Besondere Schutzausrüstung:
Ggf. Atemschutzgerät erforderlich. Geschlossene Behälter in Nähe des
Brandherdes mit Wasser kühlen.

(Fortsetzung auf Seite 2)
 D
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Seite: 1/10
Sicherheitsdatenblatt

gemäß 1907/2006/EG, Artikel 31
Druckdatum: 06.01.2014 überarbeitet am: 06.01.2014Versionsnummer 2

36.1.2

* ABSCHNITT 1: Bezeichnung des Stoffs bzw. des Gemischs und des Unternehmens
1.1 Produktidentifikator
Handelsname: HK-LASUR
Artikelnummer: 2250-92
1.2 Relevante identifizierte Verwendungen des Stoffs oder Gemischs und Verwendungen, von denen
abgeraten wird
Keine weiteren relevanten Informationen verfügbar.
Verwendung des Stoffes / des Gemisches: Holzschutzlasur
1.3 Einzelheiten zum Lieferanten, der das Sicherheitsdatenblatt bereitstellt
Hersteller/Lieferant:
Remmers Baustofftechnik GmbH
Postfach 1255
D-49624 Löningen
Tel.: 05432/83-0
Fax: 05432/3985
Auskunftgebender Bereich:
Abteilung Produktsicherheit:        Tel.:   0 54 32/83-138 oder- 335
                                                     Email: ehs@remmers.de
1.4 Notrufnummer: Giftinformationszentrum-Nord - 24h Hotline: 0551 - 19240

* ABSCHNITT 2: Mögliche Gefahren
2.1 Einstufung des Stoffs oder Gemischs
Einstufung gemäß Verordnung (EG) Nr. 1272/2008
Skin Irrit. 2 H315 Verursacht Hautreizungen.
Skin Sens. 1B H317 Kann allergische Hautreaktionen verursachen.
Einstufung gemäß Richtlinie 67/548/EWG oder Richtlinie 1999/45/EG
Xi; Reizend
R38:   Reizt die Haut.
Xi; Sensibilisierend
R43:   Sensibilisierung durch Hautkontakt möglich.
Besondere Gefahrenhinweise für Mensch und Umwelt:
Biozide sicher verwenden. Vor Gebrauch stets Kennzeichnung und Produktinformation lesen.
Das Produkt ist kennzeichnungspflichtig auf Grund des Berechnungsverfahrens der "Allgemeinen
Einstufungsrichtlinie für Zubereitungen der EG" in der letztgültigen Fassung.
Klassifizierungssystem:
Die Klassifizierung entspricht den aktuellen EU-Listen, ist jedoch ergänzt durch Angaben aus der
Fachliteratur und durch Firmenangaben.
2.2 Kennzeichnungselemente
Kennzeichnung nach EWG-Richtlinien:
Der Benzol-Gehalt des Produkts ist kleiner als 0,1%. Es gilt Anmerkung P. Einstufung und Kennzeichnung
als krebserzeugend (R 45) ist nicht notwendig. (RL 94/69/EG (21. ATP))
Die beim Umgang mit Chemikalien üblichen Vorsichtsmaßnahmen sind zu beachten.
Kennbuchstabe und Gefahrenbezeichnung des Produktes:

Xi Reizend

(Fortsetzung auf Seite 2)
 DE
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Seite: 1/7
Sicherheitsdatenblatt

gemäß 1907/2006/EG, Artikel 31
Druckdatum: 14.02.2014 überarbeitet am: 13.02.2014Versionsnummer 2

38.0.2

* ABSCHNITT 1: Bezeichnung des Stoffs bzw. des Gemischs und des Unternehmens
1.1 Produktidentifikator
Handelsname: ISOLIERGRUND
Artikelnummer: 3440
1.2 Relevante identifizierte Verwendungen des Stoffs oder Gemischs und Verwendungen, von denen
abgeraten wird
Keine weiteren relevanten Informationen verfügbar.
Verwendung des Stoffes / des Gemisches: Grundierung
1.3 Einzelheiten zum Lieferanten, der das Sicherheitsdatenblatt bereitstellt
Hersteller/Lieferant:
Remmers Baustofftechnik GmbH
Postfach 1255
D-49624 Löningen
Tel.: 05432/83-0
Fax: 05432/3985
Auskunftgebender Bereich:
Abteilung Produktsicherheit:        Tel.:   0 54 32/83-138 oder- 335
                                                     Email: ehs@remmers.de
1.4 Notrufnummer: Giftinformationszentrum-Nord - 24h Hotline: 0551 - 19240

* ABSCHNITT 2: Mögliche Gefahren
2.1 Einstufung des Stoffs oder Gemischs
Einstufung gemäß Verordnung (EG) Nr. 1272/2008
Das Produkt ist gemäß CLP-Verordnung nicht eingestuft.
Einstufung gemäß Richtlinie 67/548/EWG oder Richtlinie 1999/45/EG entfällt
Besondere Gefahrenhinweise für Mensch und Umwelt:
Das Produkt ist nicht kennzeichnungspflichtig auf Grund des Berechnungsverfahrens der "Allgemeinen
Einstufungsrichtlinie für Zubereitungen der EG" in der letztgültigen Fassung.
Klassifizierungssystem:
Die Klassifizierung entspricht den aktuellen EU-Listen, ist jedoch ergänzt durch Angaben aus der
Fachliteratur und durch Firmenangaben.
2.2 Kennzeichnungselemente
Kennzeichnung gemäß Verordnung (EG) Nr. 1272/2008 entfällt
Gefahrenpiktogramme entfällt
Signalwort entfällt
Gefahrenhinweise entfällt
Zusätzliche Angaben:
Enthält 1,2-Benzisothiazol-3(2H)-on. Kann allergische Reaktionen hervorrufen.
Sicherheitsdatenblatt auf Anfrage erhältlich.
2.3 Sonstige Gefahren
Ergebnisse der PBT- und vPvB-Beurteilung
PBT: Nicht anwendbar.
vPvB: Nicht anwendbar.

* ABSCHNITT 3: Zusammensetzung/Angaben zu Bestandteilen
3.2 Chemische Charakterisierung: Gemische
Beschreibung:
wässrige Dispersion eines Copolymers auf der Basis von Acrylsäureester mit Silikaten und Zusatzstoffen

(Fortsetzung auf Seite 2)
 DE 
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Seite: 1/7
Sicherheitsdatenblatt

gemäß 1907/2006/EG, Artikel 31
Druckdatum: 11.03.2014 überarbeitet am: 11.03.2014Versionsnummer 1

38.0.2

* ABSCHNITT 1: Bezeichnung des Stoffs bzw. des Gemischs und des Unternehmens
1.1 Produktidentifikator
Handelsname: Deckfarbe
Artikelnummer: 3600-15
1.2 Relevante identifizierte Verwendungen des Stoffs oder Gemischs und Verwendungen, von denen
abgeraten wird
Keine weiteren relevanten Informationen verfügbar.
Verwendung des Stoffes / des Gemisches: Lack
1.3 Einzelheiten zum Lieferanten, der das Sicherheitsdatenblatt bereitstellt
Hersteller/Lieferant:
Remmers Baustofftechnik GmbH
Postfach 1255
D-49624 Löningen
Tel.: 05432/83-0
Fax: 05432/3985
Auskunftgebender Bereich:
Abteilung Produktsicherheit:        Tel.:   0 54 32/83-138 oder- 335
                                                     Email: ehs@remmers.de
1.4 Notrufnummer: Giftinformationszentrum-Nord - 24h Hotline: 0551 - 19240

* ABSCHNITT 2: Mögliche Gefahren
2.1 Einstufung des Stoffs oder Gemischs
Einstufung gemäß Verordnung (EG) Nr. 1272/2008
Das Produkt ist gemäß CLP-Verordnung nicht eingestuft.
Einstufung gemäß Richtlinie 67/548/EWG oder Richtlinie 1999/45/EG entfällt
Besondere Gefahrenhinweise für Mensch und Umwelt:
entfällt
Das Produkt ist nicht kennzeichnungspflichtig auf Grund des Berechnungsverfahrens der "Allgemeinen
Einstufungsrichtlinie für Zubereitungen der EG" in der letztgültigen Fassung.
Klassifizierungssystem:
Die Klassifizierung entspricht den aktuellen EU-Listen, ist jedoch ergänzt durch Angaben aus der
Fachliteratur und durch Firmenangaben.
2.2 Kennzeichnungselemente
Kennzeichnung gemäß Verordnung (EG) Nr. 1272/2008 entfällt
Gefahrenpiktogramme entfällt
Signalwort entfällt
Gefahrenhinweise entfällt
Zusätzliche Angaben:
Enthält 1,2-Benzisothiazol-3(2H)-on, Gemisch aus: 5-Chlor-2-methyl-2H-isothiazol-3-on [EG nr. 247-500-7]
und 2-Methyl-2H-isothiazol-3-on [EG nr. 220-239-6] (3:1). Kann allergische Reaktionen hervorrufen.
2.3 Sonstige Gefahren
Ergebnisse der PBT- und vPvB-Beurteilung
PBT: Nicht anwendbar.
vPvB: Nicht anwendbar.

* ABSCHNITT 3: Zusammensetzung/Angaben zu Bestandteilen
3.2 Chemische Charakterisierung: Gemische
Beschreibung: Gemisch aus nachfolgend angeführten Stoffen mit ungefährlichen Beimengungen.

(Fortsetzung auf Seite 2)
 DE 
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fg Technisches
Merkblatt 

Stand: März 2014 
Seite 1 von 4  

Consolan
Wetterschutz-Farbe
Deckende Farbe für den Wetterschutz von Holz. 

I. Produktbeschreibung
Produktart Deckende, seidenglänzende Farbe für den Wetterschutz (Nässe, 

Sonne) von Holz im Außenbereich. Auf Wasserbasis. 

Zusammensetzung nach VdL-RL01 Kunstharzdispersion, Pigmente, Lösemittelgehalt < 5%, Wasser, 
Additive und Konservierungsmittel (Informationen für Allergiker unter 
Tel.: +49 221 40067902). 

Wirkung Schützt Holz vor Witterungseinflüssen (Nässe, Sonne). 

Eigenschaften  wetterfest bis zu 10 Jahre  
 deckend 
 seidenglänzend 
 leicht zu verarbeiten 
 geruchsmild, nach Trocknung geruchlos 
 Farbtöne untereinander mischbar 
 nach Trocknung Wasser abweisend 
 farbtonbeständig 
 hochelastisch 
 blättert nicht ab 
 einfach nachzupflegen 

Anwendungsbereich Mechanisch nicht beanspruchte Oberflächen aus Holz im Freien wie,
Holzhäuser, Holzverkleidungen, Fachwerk, Schindeln, Klappläden, 
Gartenzäune, Pergolen, Sichtschutzzäune, usw.; auch für Zinkblech 
(z.B. Dachrinnen, Regenrohre).  

Farbtöne / Gebindegrößen /
Reichweiten auf Holz 

750 ml und 2,5 l Gebinde in: 
Weiß, Dunkelbraun, Braun, Grün, Rotbraun, Schwarz, Grau, Gelb, 
Rot, Blau, Moosgrün, Taubenblau, Silbergrau, Schwedenrot,  
Nordisch Gelb. 
Reichweite bei 2 Anstrichen: 750 ml = ca. 5 m²; 2,5 l = ca. 15 m² 

5 l Gebinde in: 
Weiß, Dunkelbraun, Braun, Grün. 
Reichweite bei 2 Anstrichen: ca. 30 m² 

Mustergerechte Farbtöne erscheinen erst nach kompletter 
Trocknung nach Erreichen der empfohlenen Auftragsmengen. 

Gebindegrößen 750 ml, 2,5 l, 5 l, 10 l. 

II. Technische Daten
Dichte bei 20°C Ca. 1,12 – 1,30 g/cm³ (je nach Farbton). 

Trocknung Anstrich unter normalen Bedingungen (20°C / 65 % rel. Luftfeuchte) 
nach 3-4 Stunden überstreichbar.  

pH-Wert bei 20°C Ca. 8,5. 

Viskosität kinematisch bei 20°C Dickflüssig. 
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11.
WATER BUDGET

The water budget follows the rules and the competition calendar frequencies: The water budget follows the rules and the competition calendar frequencies: 
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Tanks  and  Situation  under  the  Symbiont:  
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12.     PROJECT SPECIFICATIONS

WE SENT YOU THE CHAPTER:

12.1  STRUCTURE

12.2  ARCHITECTURE

12.3  SYSTEMS INSTALLATIONS

12.4  SAFETY INFORMATION

12.5  APPLIANCES AND HOME 
  ELECTRONIC EQUIPMENT 
            SPECIFICATIONS AND USER MANUAL 

SEPERATELY AS A PDF FILE DEPENDING ON ITS SIZE.

12.4  SAFETY INFORMATION

12.4.1FIRE SAFETY TABLE

12.4.2SAFETY IN USE TABLE
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13.0  
LICENCSE AND VERIFICATION 

 
The following structural calculation was made by B.Eng. (Civil 
Engineering) Fabian Früh, Structural Engineer of Team OnTop 
and verified by Prof. Dr.-Ing Agnes Weilandt. 
 
 
 
 
 
 
 
B.Eng. Fabian Früh     Date: 30-05-14 
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13.1  
GENERAL DISCRIPTION 

 
 
As part of the Solar Decathlon 2014, the Team OnTop will build a two-storey apartment 
in timber frame construction. The building has a rectangular plan with the axis 
dimensions of 9.00 x 10.00 m and a maximum height of approximately 7.00 m. The roof 
is designed as a uniaxially gable roof. In the steep part of it has an angle of about 42°, 
in the flat area about 10.5°. The wooden ceiling beams cantilevered from one side with 
an range of 1,50 meters. The basement consists of four walls and a porch on the input 
side. The foundation is via individual foundations at bottom and strip foundations in 
the wall region. These are made of weather-resistant solid woods and steel plates. 
For the static analysis, it is necessary to distinguish between the real and student 
project. For the static analysis, it is necessary to distinguish between the real and 
student project. The sizing of the beam are made for the loads in Germany – Frankfurt, 
but  the Ultimate Limit State and serviceability limit state will be made for France – 
Versailles. 
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13.2  
CODES AND STANDARD 

 
The design codes we choose for the calculation of the project are the following: 
 - Eurocode 0 for load cases combinations 
 - Eurocode 1 for loads (wind, snow) 
 - Eurocode 3 for steel design  
 - Eurocode 5 for timber design 
 
We also take into account the recommendations given by the Solar Decathlon Europe 
Building Codes and Rules. The national code for France and Germany are considered. 

 
 

13.3  
MATERIALS 

 
Steel:   S235    E: 210 000 N/mm² 
        G: 81 000 N/mm² 
        ρ: 7 850 kg /m³ 
        fy: 235 N/mm² 
        fu: 360 N/mm² 
 
 
Timber:   C24     E: 11 000 N/mm² 
        G: 690 N/mm² 
        ρ: 350 kg /m³ 
        fm,k: 24,0 N/mm²  
        ft,0,k: 14,0 N/mm²  
        fc,0,k: 21,0 N/mm²  
        fv,k: 4,0 N/mm²  
 
    GL24h    E: 11 600 N/mm² 
        G: 590 N/mm² 
        ρ: 350 kg /m³ 
        fm,k: 24,0 N/mm²  
        ft,0,k: 16,5 N/mm²  
        fc,0,k: 24,0 N/mm²  
        fv,k: 2,7 N/mm²  
 
    GL32h    E: 13 700 N/mm² 
        G: 850 N/mm² 
        ρ: 430 kg /m³ 
        fm,k: 32,0 N/mm²  
        ft,0,k: 22,5 N/mm²  
        fc,0,k: 29,0 N/mm²  
        fv,k: 3,8 N/mm²  
 
Wood-based Pannel: Living Board  fc,r,k = fc,p,k = 12,7 N/mm² 
        fv,k = 7,0 N/mm² 
 
   Knauf Integral   fc,r,k = fc,p,k = 8,2 N/mm² 
        fv,k = 2,6 N/mm² 
 
        ρ: 650 kg /m³  
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Building Codes and Rules. The national code for France and Germany are considered. 

 
 

13.3  
MATERIALS 

 
Steel:   S235    E: 210 000 N/mm² 
        G: 81 000 N/mm² 
        ρ: 7 850 kg /m³ 
        fy: 235 N/mm² 
        fu: 360 N/mm² 
 
 
Timber:   C24     E: 11 000 N/mm² 
        G: 690 N/mm² 
        ρ: 350 kg /m³ 
        fm,k: 24,0 N/mm²  
        ft,0,k: 14,0 N/mm²  
        fc,0,k: 21,0 N/mm²  
        fv,k: 4,0 N/mm²  
 
    GL24h    E: 11 600 N/mm² 
        G: 590 N/mm² 
        ρ: 350 kg /m³ 
        fm,k: 24,0 N/mm²  
        ft,0,k: 16,5 N/mm²  
        fc,0,k: 24,0 N/mm²  
        fv,k: 2,7 N/mm²  
 
    GL32h    E: 13 700 N/mm² 
        G: 850 N/mm² 
        ρ: 430 kg /m³ 
        fm,k: 32,0 N/mm²  
        ft,0,k: 22,5 N/mm²  
        fc,0,k: 29,0 N/mm²  
        fv,k: 3,8 N/mm²  
 
Wood-based Pannel: Living Board  fc,r,k = fc,p,k = 12,7 N/mm² 
        fv,k = 7,0 N/mm² 
 
   Knauf Integral   fc,r,k = fc,p,k = 8,2 N/mm² 
        fv,k = 2,6 N/mm² 
 
        ρ: 650 kg /m³  

 

 
 
 
 

 

13.4  
LOAD ASSUMPTION 

Dead Loads 

 
The weight of the wooden structure is set at a specific gravity of 5 kN/m³. 
 
Roof construction: 
 
Beam (10/25) e= 62,5 cm    0,20 kN/m² 
Plasterboard      0,15 kN/m² 
Formwork (two-sided)     0,30 kN/m² 
Photovoltaic      0,20 kN/m² 
Insulation (d=20cm)     0,20 kN/m² 
Summary:      1,05 kN/m² 
Ceiling construction: 
 
Beam (10/25) e= 42,0 cm    0,30 kN/m² 
Formwork (two-sided)     0,20 kN/m² 
Isolation (d=20cm)     0,20 kN/m² 
Parquet      0,10 kN/m² 
Summary:      0,80 kN/m² 
Wall construction: 
 
Pillar (6/20) e=42,0 cm    0,14 kN/m² 
Formwork (two-sided)     0,30 kN/m² 
Isolation (d=20cm)     0,20 kN/m² 
Summary:      0,65 kN/m² 
 
Window (triple glazing) 
 
E.g. Iplus 3e      0,30 kN/m² 

 
Live Load 

 
The live loads resulting from the Building Code of the Solar Decathlon 2014. These 
loads are based on the Euro Code and the national document for France. In case of that 
we tried to find the strongest load between the national document for France and 
Germany. We decided to take the local loads for Germany, because of the higher loads. 
 
 
 
 
 
 
 
 
 
 
 

 
 

For the ultimate limit state 2,0 kN/m² is chosen for the live load. It is probable that 
many people will stay on the first floor at the same time. For the serviceability limit 
state and the analysis of the dynamics a surface load of 1,5 kN/m² is chosen. 
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Snow Load 
 
In addition to the vertical loads from the user operation, snow loads for the building 
arise. These are only calculated for Frankfurt, as the symbiote is situated only way 
time to daylight saving time in Versailles (France). The load assumptions are made to 
the Euro Code EN 1992-1-3 and can be viewed on the following pages. 

As	you	can	see	in	the	diagram,	the	applicable	stage	of	snow	load	on	
the	height	above	sea	level	and	the	relevant	zone	depends.	Frankfurt	is	
located	in	Zone	1	and	at	a	height	of	97	m.	The	base	amount	is	relevant	
here	with	sk	=	0.65	kN	/	m²	snow	load	on	the	ground.	

The	roof	shape	is	similar	to	a	gable	roof.	There	are	the	following	load	
images.	

Frankfurt 97 m 
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Snow Load 
 
In addition to the vertical loads from the user operation, snow loads for the building 
arise. These are only calculated for Frankfurt, as the symbiote is situated only way 
time to daylight saving time in Versailles (France). The load assumptions are made to 
the Euro Code EN 1992-1-3 and can be viewed on the following pages. 

As	you	can	see	in	the	diagram,	the	applicable	stage	of	snow	load	on	
the	height	above	sea	level	and	the	relevant	zone	depends.	Frankfurt	is	
located	in	Zone	1	and	at	a	height	of	97	m.	The	base	amount	is	relevant	
here	with	sk	=	0.65	kN	/	m²	snow	load	on	the	ground.	

The	roof	shape	is	similar	to	a	gable	roof.	There	are	the	following	load	
images.	

Frankfurt 97 m 

 

 
 
 
 

 

Most unfavorable load position: 
 
 
 
 
 
 
 
 
 
 
 

 
Wind Load 

 
Analogous to the loads already shown, the Frankfurt is decisive. These are calculated 
by means of finite element program Dlubal RFEM and output. 
Input values: 
 
 
 
 
 
 
 
 
 
 
 
 
Most unfavorable load: 
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13.5  
ROOF 

 
13.5.1  

DISCRIPTION 
  
The roof structure seen on the south side and a uniaxial exciting single-span 
beam system. Especially in this case, the construction-related slant of the 
wooden beam is at an angle of about 10 °, it is important to take into account 
in the design. The north side is pivotally connected at an angle of about 42 ° 
to the ridge board. It is formed in this area strong double bend that must be 
given special consideration here. 
 

13.5.2  
LOAD CASES 

 
Dead Loads – LC 1 + LC 2 
 
The dead load of the construction 
is not shown here, but its included 
in the calculations. The roof 
construction has a dead load of 
0,85 kN/m², which depends on the 
angle. 
 

 
Wind Pressure – LC 3    Wind Suction – LC 4 

Snow	Loads	–	LC	5	
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DISCRIPTION 
  
The roof structure seen on the south side and a uniaxial exciting single-span 
beam system. Especially in this case, the construction-related slant of the 
wooden beam is at an angle of about 10 °, it is important to take into account 
in the design. The north side is pivotally connected at an angle of about 42 ° 
to the ridge board. It is formed in this area strong double bend that must be 
given special consideration here. 
 

13.5.2  
LOAD CASES 

 
Dead Loads – LC 1 + LC 2 
 
The dead load of the construction 
is not shown here, but its included 
in the calculations. The roof 
construction has a dead load of 
0,85 kN/m², which depends on the 
angle. 
 

 
Wind Pressure – LC 3    Wind Suction – LC 4 

Snow	Loads	–	LC	5	

 

 
 
 
 

 

13.5.3  
LOAD COMBINATION 

 
It is common practice to combine the loads and to check the load which gives the least 
favourable combination. The timber here has a special feature. It not only plays a role 
which provides the calculated maximum value, but also their duration of action. So it 
is possible in principle and not rare that the worst load combination only contains its 
own weight. This is due to the just mentioned load duration KLED short. This 
modification provides several values which have to be considered in combination. 
 
Combination 1 – LC1 + LC2 
 

LF1: Dead load of one beam per square meter:  

 

kmod = 0,6  →      

 
Combination 2 – LC1 + LC2 + LC3 
 

kmod = 1,0  →     

 
 
Combination 3 – LC1 + LC2 + LC 4  
 
 

kmod = 1,0  →     

 
Combination 4 – LC1 + LC2 + LC5  
 
 

kmod = 0,9  →    

 
Combination 5 – LC1 + LC2 +LC3 + LC5  
 
 

kmod = 0,9  →   

 
 
Relevant load combination is combination 5 with 2.49 kN / m². For safety, each 
combination is taken into the calculation and the dimension of the beams! 
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13.5.4  
HORIZONTAL LOAD 

 
The horizontal loads are determined for position A1 and A2. Here, the vertical surfaces 
of the building are divided and the wind loads in accordance with Chapter - calculated 
design loads. It is simplified expected with a wind pressure of 0.5 kN / m². 
 
Gable Wall 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A G,w1 = ((2,56 m + 4,15 m)/2 x 8,70 m + (4,15 m + 2,33 m)/2 x 1,70) /2 = 17,35 m² 
 
W 1,1 = 0,8 x 0,50 kN/m² x 17,35 m² = 6,94 kN / (8,7 + 1,7 m) =   0,67 kN/m 
 
W 1,2 = 0,5 x 0,50 kN/m² x 17,35 m² = 4,34 kN / (8,7 + 1,7 m) =  0,42 kN/m  
 
W 1,3 = 1,4 x 0,50 kN/m² x 17,35 m² = 12,15 kN / (8,7 + 1,7 m) =  1,17 kN/m  
          

∑ 2,26 kN/m 
 
 

Eave Wall 
 
 
 
 
 
 
 
 
 
 
 
 
 
A T,w1 = 2,90 m x 5,80 m = 16,82 m² 
 
A T,w2 = (2,90 m / 2) x 5,80 m = 8,41 m² (inclined wall) 
 
W 1,1 = 0,8 x 0,50 kN/m² x 16,82 m² = 6,73 kN / 5,8 m =  1,16 kN/m 
 
W 1,2 = 0,5 x 0,50 kN/m² x 8,41 m² = 3.37 kN / 5,8 m =  0,58 kN/m  
          

       ∑ 1,74 kN/m 

  

2
90

m
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W 1,3 = 1,4 x 0,50 kN/m² x 17,35 m² = 12,15 kN / (8,7 + 1,7 m) =  1,17 kN/m  
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Eave Wall 
 
 
 
 
 
 
 
 
 
 
 
 
 
A T,w1 = 2,90 m x 5,80 m = 16,82 m² 
 
A T,w2 = (2,90 m / 2) x 5,80 m = 8,41 m² (inclined wall) 
 
W 1,1 = 0,8 x 0,50 kN/m² x 16,82 m² = 6,73 kN / 5,8 m =  1,16 kN/m 
 
W 1,2 = 0,5 x 0,50 kN/m² x 8,41 m² = 3.37 kN / 5,8 m =  0,58 kN/m  
          

       ∑ 1,74 kN/m 

  

2
90

m

 

 
 
 
 

 

13.5.5  
BRACING 

The horizontal loads for the roof will be carried by Windrispen. Stored is the roof of the 
respective walls. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ed = 13,70 kN x 1,5 = 21 kN 

Choice: Connection:  15 x CNA 4,0 x 50 = 15 x 2,22 kN x 0,9 / 1,3 = 23,05 kN 

    μ = 21 / 23,05 = 0,91 < 1 

     Windrispe:  Strong Tie BAN 156050 => Rd = 26,6 kN 

μ = 21 / 26,60 = 0,79 < 1 

 

Dimension of Windrispen „Eave Wall“ 

Ed = 1,74 kN/m x 5,4 m / 2 = 4,7 kN x 1,5 = 7,05 kN   (horizontal load) 

7,05 kN / cos 60 ° = 14,1 kN < 21 KN   => ok  o.w.NW 

For the licencse of  the „Windrispen“ see Appendix 13.1 
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13.5.6  
STRUCTURAL DESIGN 

 
POSITION A-1 
 
 
 
 
 

 
 
 
 

 
 
 
 

 
Choice: b/h = 10 / 25 cm; 
C24; distance e=62,5 cm 
 
Design with 0,77 < 1 ; 
according to formula EC5 - 
10.2.7 
 
For the results of the calculation see Appendix 13.2 

 
 
 
POSITION A-2 
 
 
 
  
 
 
 
 
 
 
 
 
 
Choice: b/h = 10 / 25 cm; 
C24; distance e=62,5 cm 
 
Design with 0,20 < 1 ; 
 according to formula 
EC5 - 10.2.8 
 
For the results of the calculation see Appendix 13.3 
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POSITION A-1 
 
 
 
 
 

 
 
 
 

 
 
 
 

 
Choice: b/h = 10 / 25 cm; 
C24; distance e=62,5 cm 
 
Design with 0,77 < 1 ; 
according to formula EC5 - 
10.2.7 
 
For the results of the calculation see Appendix 13.2 

 
 
 
POSITION A-2 
 
 
 
  
 
 
 
 
 
 
 
 
 
Choice: b/h = 10 / 25 cm; 
C24; distance e=62,5 cm 
 
Design with 0,20 < 1 ; 
 according to formula 
EC5 - 10.2.8 
 
For the results of the calculation see Appendix 13.3 

  

 

 
 
 
 

 

 
 
POSITION A-3 
 
 
 
 
 
  
 
 
 
 
 
Choice: b/h = 20 / 14 cm; 
C24 
 
Design with 0,49 < 1 ; 
 according to formula 
EC5 - 10.3.3 
 
For the results of the calculation see Appendix 13.4 

 

POSITION A-4 
 
 
 
 
 
 
 
 
 
 
 
Choice: b/h = 2 x 10 / 25 cm; C24 
 
Design with 0,18 < 1 ;  according to 
formula EC5 - 10.2.6 
 
 
For the results of the calculation see Appendix 13.5 
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POSITION A-5 
 
For position A-5 its necessary to calculate it with another model, because of the higher 
loads of the inclined wall. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Choice: b/h = 10 / 25 cm; C24 
 
Design with 0,76 < 1 ;  according to formula EC5 - 6.1.6 
 
For the results of the calculation see Appendix 13.6  
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POSITION A-5 
 
For position A-5 its necessary to calculate it with another model, because of the higher 
loads of the inclined wall. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Choice: b/h = 10 / 25 cm; C24 
 
Design with 0,76 < 1 ;  according to formula EC5 - 6.1.6 
 
For the results of the calculation see Appendix 13.6  

 

 
 
 
 

 

13.5.7  
DETAIL 

 
Sketch: 

 
The free-standing wall in the terrace 
area is held laterally by several steel 
profiles and so prevented from falling 
over. Taken has been a pipe cross-
section with a diameter of 60.3 mm 
and a wall thickness of 2.9 mm. Of the 
pendulum rod is checked for buckling 
and bending around the y axis. 
 
Choice: b/h = 6 x 60,3 mm x 2,9 mm 
S235 
 
Design with 0,37 < 1 ; according to 
formula EC3 – 6.2.5 
 
For the results of the calculation see 
Appendix 13.7 

13.6  
WALLS – UPPER FLOOR 

 
13.6.1  

DISCRIPTION  
 
The structure of the walls is based on the specification of the timber frame 
construction of Bien Zenker. Will be arranged at a distance of 0.625 m stems are 
enclosed by other beams and covered with chipboard. For the design highly loaded 
stems and beams are considered. As an example, a standard stem is measured with 
the loads from the roof. The bracing is secured by wood-based panels. 

13.6.2  
LOAD CASES 

 
The vertical loads resulting from the load of the roof structure. A extensible 
load of 0,50 kN/m² has been added, too. 
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Pane Pane

13.6.3  
HORIZONTAL LOAD 

 
The horizontal loads resulting from the wind-
load of the roof structure. 

13.6.4  
BRACING 

 
POSITION B-1 
 
Sketch: 
 
 
 
 
 
 
 

 
The horizontal load is divided between the two 
panels due to their geometry. The design on the 
following pages applies to both. 
 
Horizontal: 
 
Fv,k = 11,87 kN / 2 = 5,94 kN 
 
Vertical: 
 
Dead load = (0,35 + 1,20) kN/m =  1,55 kN/m 
Wind pressure =    0,22 kN/m 
Snow-load =     0,42 kN/m 

Choice:Clip d=1,8 mm; length=80 mm; 
distance=65 mm 
 
for the results of the calculation see Appendix 13.8 
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Pan Pan

POSITION B-2 
 
Sketch: 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Choice:Clip d=1,8 mm; length=80 mm; distance=65 
mm 
 
For the results of the calculation see Appendix 13.9/10 

 

POSITION B-3 
 
Sketch: 
 
 
 

 
 
 
 
 
 

 
 
Horizontal: 
4,7 kN / (3,8 + 1,8) m = 0,84 kN/m 
 
Tafel 1: 0,84 kN/m x 3,8 m = 3,20 kN 
Tafel 2: 0,84 kN/m x 1,8 m = 1,51 kN 
 
Vertical: 
Dead load = (0,66 + 2,74) kN/m = 3,40 kN/m 
Wind pressure =         0,22 kN/m 
Snow load =          1,65 kN/m 
 
Choice:Clip d=1,8 mm; length=80 mm; 
distance=200 mm 
 
For the results of the calculation see Appendix 
13.11/12  

Panel Panel

H
=

l l 
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POSITION B-4 
 
Sketch: 
 
 
 

 
 
 
 
 
 
 
 
 
 
Horizontal: 
Fv,k = 4,7 kN  
 
Vertical: 
Dead load = (0,66 + 2,74) kN/m =  3,40 kN/m 
Wind pressure =    0,22 kN/m 
Snow load =     1,65 kN/m 
 
Choice:Clip d=1,8 mm; length=80 mm; 
distance=200 mm 
 
For the results of the calculation see Appendix 
13.13 
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POSITION B-4 
 
Sketch: 
 
 
 

 
 
 
 
 
 
 
 
 
 
Horizontal: 
Fv,k = 4,7 kN  
 
Vertical: 
Dead load = (0,66 + 2,74) kN/m =  3,40 kN/m 
Wind pressure =    0,22 kN/m 
Snow load =     1,65 kN/m 
 
Choice:Clip d=1,8 mm; length=80 mm; 
distance=200 mm 
 
For the results of the calculation see Appendix 
13.13 

 

  

 

 
 
 
 

 

13.6.5  
STRUCTURAL DESIGN 

 
POSITION STANDARD STEM 
 
 
The proof of the threshold pressure of the upper 
and lower belts is performed for the standard 
structure on the ground floor, since there the 
maximum loads occur. 
 
Choice: b/h = 6 / 20 cm; C24 
 
Design with 0,39 < 1 ;  according to formula EC5 - 
10.3.1 
 
For the results of the calculation see Appendix 
13.14 

 
 
 

POSITION B-6 

The top chord has already 
been dimensioned in 
chapter roof position A-3. 
 
Choice: b/h = 6 / 20 cm; 
C24 
 
Design with 0,66 < 1 ; 
according to formula EC5 - 
10.3.1 
 
For the results of the 
calculation see Appendix 
13.15 

 
POSITION B-7 
 
  
The position of B-7 contains the supports of the 
ridge board. 
 
Choice: b/h = 6 / 20 cm; C24 
  
 Design with 0,55 < 1 ; according to formula 
EC5 - 10.3.6 
  
 For the results of the calculation see 
Appendix 13.16 
 

 
 

  

b/h = 
60/200 

b/h = 
60/200 
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POSITION-8 
 
Position B-8 contains the supports under position A-5 
Due to the oblique arrangement of the wall must take 
this into account in determining the amount of support. 
The horizontal loads are applied over a tension belt into 
the wall. The actions are part A - roof loads further 
removed oblique cross wall in the area. 
 
Choice: b/h = 6 / 20 cm; C24 
 
Design with 0,21 < 1 ; according to formula EC5 - 6.3.3 
 
For the results of the calculation see Appendix 13.17 

 
 

 
POSITION-9/10 
 
For this position, a separate load 
determination must be made as to 
these supports a joist rests, which 
takes loads from the wall 
construction. In addition, the loads 
from the roof. The girder is 
simultaneously the upper chord of 
the wall-like carrier in the section C 
- ceiling and is therefore sized for a 
later time. The props claimed on the 
basis of modelling as a wall-like 
support to train. Therefore, they are 
made  of steel to produce a 
structurally better connection and to increase the rigidity of the overall system. 
 
Choice: Steel tube RO 114,3 x 6,3 S235 
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For this position, a separate load 
determination must be made as to 
these supports a joist rests, which 
takes loads from the wall 
construction. In addition, the loads 
from the roof. The girder is 
simultaneously the upper chord of 
the wall-like carrier in the section C 
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13.7  
CEILING  

 
13.7.1  

DISCRIPTION 
 
The ceiling is, as already the roof, designed and dimensioned as uniaxially stretched 
wooden ceiling. The corresponding load assumptions can be found in the part-load 
assumptions. Because the ceiling has insufficient lateral distribution, the payloads 
are accepted on the safe side with 2.0 kN / m². Especially is the big binder which spans 
from the south side to the north side and cantilevered there. In order to reduce the 
deformations in this area, the wall above is also modeled as a truss and sized. The 
ceiling is connected to the binder.  
 

13.7.2  
LOAD CASES 

 
Dead Load - LC1 + LC2 

 
The dead load of the 
construction is not 
shown here, but it’s 
included in the 
calculations. The 
ceiling construction 
has a dead load of 0,80 
kN/m², which depends 
on the angle. 

As you can see here, the wall-like carrier 
has also been charged with the 
expansion loads from previous positions. 

Live Load 
 
The service load is selected in the 
inner area of the building with 2 
kN / m² according to EC-1. In the 
terrace area, it is necessary 
according to EC the service load 
must be increased to 4 kN / m². 
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13.7.3  
HORIZONTAL LOAD 

 
The horizontal loads are determined for position C1 and C2. Here, the vertical surfaces 
of the building are divided and the wind loads in accordance with Chapter - calculated 
design loads. It is simplified with a wind pressure of 0.5 kN / m² expected. 
 
Gable Wall 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A G,w2 = ((2,56 m + 4,15 m)/2 x 8,70 m + (4,15 m + 2,33 m)/2 x 1,70) /2   (siehe Teil A) 
     + 8,4 m x 1,80 m / 2 =  24,91 m² 
 
W 1,1 = 0,8 x 0,50 kN/m² x 24,91 m² = 9,96 kN / (8,40 m) =  1,19 kN/m 
W 1,2 = 0,5 x 0,50 kN/m² x 24,91 m² = 6,23 kN / (8,40 m) = 0,74 kN/m  
W 1,3 = 1,4 x 0,50 kN/m² x 24,91 m² = 17,44 kN / (8,40 m) =  2,08 kN/m   
 

∑ 4,01 kN/m 
 
Lolad Position A – Dach:    2x 11,87 kN 

Eave Wall 
 
 
 
 
 
 
 
 
 

 
 
A T,w2 = 1,25 m x 6,50 m + 1,45 m x 10,50 m = 15,23 m² 
 
W 1,1 = 0,8 x 0,50 kN/m² x 15,23 m² = 6,01 kN / 10,5 m =   0,57 kN/m 
 
W 1,2 = 0,5 x 0,50 kN/m² x 15.23 m² = 3.80 kN / 10,5 m =  0,36 kN/m  
          

∑ 0,93 kN/m 

LOAD Position A – Dach:     2x  4,04 kN

A 

8,40 1
80

A

10 5

1
1

6 5
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13.7.3  
HORIZONTAL LOAD 

 
The horizontal loads are determined for position C1 and C2. Here, the vertical surfaces 
of the building are divided and the wind loads in accordance with Chapter - calculated 
design loads. It is simplified with a wind pressure of 0.5 kN / m² expected. 
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     + 8,4 m x 1,80 m / 2 =  24,91 m² 
 
W 1,1 = 0,8 x 0,50 kN/m² x 24,91 m² = 9,96 kN / (8,40 m) =  1,19 kN/m 
W 1,2 = 0,5 x 0,50 kN/m² x 24,91 m² = 6,23 kN / (8,40 m) = 0,74 kN/m  
W 1,3 = 1,4 x 0,50 kN/m² x 24,91 m² = 17,44 kN / (8,40 m) =  2,08 kN/m   
 

∑ 4,01 kN/m 
 
Lolad Position A – Dach:    2x 11,87 kN 

Eave Wall 
 
 
 
 
 
 
 
 
 

 
 
A T,w2 = 1,25 m x 6,50 m + 1,45 m x 10,50 m = 15,23 m² 
 
W 1,1 = 0,8 x 0,50 kN/m² x 15,23 m² = 6,01 kN / 10,5 m =   0,57 kN/m 
 
W 1,2 = 0,5 x 0,50 kN/m² x 15.23 m² = 3.80 kN / 10,5 m =  0,36 kN/m  
          

∑ 0,93 kN/m 

LOAD Position A – Dach:     2x  4,04 kN

A 

8,40 1
80

A

10 5

1
1

6 5

 

 
 
 
 

 

13.7.4  
BRACING 

 
The bracing ceiling element is calculated by using a finite element program. The 
bearing is defined as the underlying walls can absorb the forces. The module "RF 
laminates - Design of laminate surfaces" of Dlubal provides evidence of the maximum 
stresses due to shear, bending and compression. Decisive is the shear flow in the 
protruding portion of the ceiling.  
 
Deformation under wind pressure  

For the results of the calculation see Appendix 13.18 
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13.7.5  
STRUCTURAL DESIGN 

 
POSITION C-1 
 

Position C-1 contains 
the main ceiling in the 
inner area of the 
building 
 
Choice: b/h = 14 / 25 
cm; C24; distance: 
62,5cm 
 
Design with 0,74 < 1 ; 
according to formula 
EC5 - 10.2.6 
 

 
For the results of the calculation see Appendix 13.19

POSITION C-2 
 
C-2 contains the main 
ceiling in the outside area of 
the building. 
 
Choice: b/h = 12 / 10 cm; 
C24; distance: 36,0 cm 
 
Design with 0,81 < 1 ; 
according to formula EC5 - 
10.2.6 
 
For the results of the calculation see Appendix 13.20 

 
  

Constructive two-
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ceiling in the outside area of 
the building. 
 
Choice: b/h = 12 / 10 cm; 
C24; distance: 36,0 cm 
 
Design with 0,81 < 1 ; 
according to formula EC5 - 
10.2.6 
 
For the results of the calculation see Appendix 13.20 

 
  

Constructive two-

 

 
 
 
 

 

 
POSITION C-3 
 
The binder is modelled in the system as wall-like carriers in the truss principle. This 
was necessary to limit the deformation. A measurement of the pressure diagonals is 
also included in Appendix 13.21. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

For the results of the calculation see Appendix 13.21 

 

POSITION C-4 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
Choice: b/h = 16 / 32 cm; GL32h 
 
Design with 0,88 < 1 ; according to formula EC5 - 10.2.6 
 
For the results of the calculation see Appendix 13.22  

Steel tube

Obergurt b/h = 200/250; C24

Untergurt b/h = 200/480; Untergurt b/h = 200/400; 

Pressure beam; b/h = 140/200; 
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13.7.6  
SERVICEABILITY LIMIT STATE 

 
Since wood ceilings are generally susceptible to vibration, these will be reviewed. The 
Euro code a natural frequency of 8 Hz is required. This, however, was absent and could 
be reached at 6 Hz. The properties tested the entire system with the FE program of 
Dlubal. This could identify similar natural frequencies. 
 
LOAD COMBINATION AND RESULTS 
 

 

 

 

 

 

The first natural 
frequency yielded a 
value of 7.65 Hz and is 
well above the 
required 6 Hz. 

For the results of the 
calculation see 
Appendix 13.23 

13.8  
WALLS – FIRST FLOOR 

 
13.8.1  

DISCRIPTION 
 
For the design highly loaded stems and beams are analogous to Part WALLS – UPPER 
FLOOR considered. As an example, a standard stem is measured with the loads from 
the roof and ceiling. The snow load case is omitted because the ground floor is only 
built at Versailles and need not be designed for these loads. Besides, the design load 
is due to dead loads, additional traffic load and with a modification factor of 0.8 in any 
case prevail. 

13.8.2  
LOAD CASES 

The vertical loads resulting from the load of the roof structure. A extensible load of 
0,50 kN/m² has been added, too.  
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13.8  
WALLS – FIRST FLOOR 

 
13.8.1  

DISCRIPTION 
 
For the design highly loaded stems and beams are analogous to Part WALLS – UPPER 
FLOOR considered. As an example, a standard stem is measured with the loads from 
the roof and ceiling. The snow load case is omitted because the ground floor is only 
built at Versailles and need not be designed for these loads. Besides, the design load 
is due to dead loads, additional traffic load and with a modification factor of 0.8 in any 
case prevail. 

13.8.2  
LOAD CASES 

The vertical loads resulting from the load of the roof structure. A extensible load of 
0,50 kN/m² has been added, too.  

 

 
 
 
 

 

13.8.3  
HORIZONTAL LOAD 

 
 

The horizontal loads resulting from the 
wind-load of the ceiling structure. 

13.8.4  
BRACING 

 
POSITION D-1 
 
Sketch: 
 
 
 
 
 
 
 
 
 
 
 
 
Horizontal: 
 
Fv,k = 30,26 kN  
 
The horizontal loads are distributed proportionally to 
the surfaces of the wall bracing D-1. 
 
A,total: 5 m² + 4 x 2 m² = 13 m² 
 
Panel 1 = 5 m²   => 5 x 
30,26 kN / 13 = 11,63 kN 
Choice: Clip d=1,8 mm; length=80 mm; distance=60 
mm 
 
 
Panel 2 = 2 m²   => 2 x 
30,26 kN / 13 = 4,66 kN 
Choice: Clip d=2,0 mm; length=80 mm; distance=45 
mm 
 
 
For the results of the calculation see Appendix 13.24/25

Pos. D-
P

os
. D

-
Fv = 

Fv = 25,3  

F
v 

=
 

F
v 

=
 

Pos. D-
P

os
. D

-

2,50 m 

0,80 m 0,80 m 0,80 m 0,80 m 2,00 m 
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POSITION D-2 

Sketch:  

 

 

 

 

 

 
Horizontal: 
 
Fv,k = 25,3 kN  
 
The horizontal loads are distributed proportionally to the surfaces of the wall bracing 
D-2. 
 
A,total: 5 m² + 4 x 2 m² = 13 m² 
 
Panel 1 = 5 m²   => 5 x 25,3 kN / 13 = 9,73 kN 
 
Panel 2 = 2 m²   => 2 x 25,3 kN / 13 = 3,90 kN 
 

The wall D-2 is not specially designed because the walls are geometrically identical 
with position D-1. Apply the design values and connecting means such as for position 
D-1. 

  

2,00 m

A1 = 5 m²

A
1 

=
 2

 m
² 

2,
50

 m
 

0,80 m 
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POSITION D-2 

Sketch:  

 

 

 

 

 

 
Horizontal: 
 
Fv,k = 25,3 kN  
 
The horizontal loads are distributed proportionally to the surfaces of the wall bracing 
D-2. 
 
A,total: 5 m² + 4 x 2 m² = 13 m² 
 
Panel 1 = 5 m²   => 5 x 25,3 kN / 13 = 9,73 kN 
 
Panel 2 = 2 m²   => 2 x 25,3 kN / 13 = 3,90 kN 
 

The wall D-2 is not specially designed because the walls are geometrically identical 
with position D-1. Apply the design values and connecting means such as for position 
D-1. 

  

2,00 m

A1 = 5 m²

A
1 

=
 2

 m
² 

2,
50

 m
 

0,80 m 

 

 
 
 
 

 

 

POSITION D-3 / D-4 

Sketch: 

 

 

 

 

 

 

The horizontal load transfer of the walls D-3 and D-4 is completely uncritical, since no 
holes are present and the load ratio is less. 

Horizontal: 
 
 
Fv,k = 8,56 kN  
 
Vertikal: 

Eigengewicht + Ausbau = (2,04 + 8,89) kN/m =  10,93 kN/m 

Verkehrslast =      
 4,67 kN/m 

Choice: Clip d=1,8 mm; length=80 mm; distance=200 mm 
For the results of the calculation see Appendix 13.26 

  

8,50 m

2,50 m
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13.8.5  
STRUCTURAL DESIGN 

 
POSITION D-1 / D-2 
 
This wall has only itself and carries additional loads such as windows. Since these 
are not definitive, they are not measured.  
 
Selected cross section: b / h = 200/60; distance = 62.5 cm 
 
 
 
POSITION D-3 / D-4 
 
 
The proof of the threshold pressure of the upper and 
lower belts is performed for the standard structure 
on the ground floor, since there the maximum loads 
occur. 
 
Choice: b/h = 6 / 20 cm; C24 
 
Design with 0,55 < 1 ;according to formula EC5 - 
6.1.7 
 
For the results of the calculation see Appendix 
13.27 

 

POSITION D-5 / D-6 / D-7 

 

For the above positions, the authoritative support 
D-5 is documented and measured. The loads can 
be taken at chapter “ceiling”. 

Choice: b/h = 20 / 20 cm; C24 
 
Design with 0,37 < 1 ;according to formula EC5 – 
10.3.1 
 
For the results of the calculation see Appendix 
13.28 

  

b/h = 60/200 

b/h = 80/200 

b/h = 80/200 

b/h = 200/200; 



681Team OnTop

 

 
 
 
 

 

13.8.5  
STRUCTURAL DESIGN 

 
POSITION D-1 / D-2 
 
This wall has only itself and carries additional loads such as windows. Since these 
are not definitive, they are not measured.  
 
Selected cross section: b / h = 200/60; distance = 62.5 cm 
 
 
 
POSITION D-3 / D-4 
 
 
The proof of the threshold pressure of the upper and 
lower belts is performed for the standard structure 
on the ground floor, since there the maximum loads 
occur. 
 
Choice: b/h = 6 / 20 cm; C24 
 
Design with 0,55 < 1 ;according to formula EC5 - 
6.1.7 
 
For the results of the calculation see Appendix 
13.27 
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For the above positions, the authoritative support 
D-5 is documented and measured. The loads can 
be taken at chapter “ceiling”. 

Choice: b/h = 20 / 20 cm; C24 
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b/h = 60/200 

b/h = 80/200 

b/h = 80/200 

b/h = 200/200; 

 

 
 
 
 

 

13.9  
GROUND FLOOR 

 
13.9.1  

DISCRIPTION 
 
The floor structure of the symbionts is made with two layers of square timbers. These 
lie in the upper layer at a distance of 62.5 cm and in the lower to 2.00 m. The system 
spans uniaxial per layer and is accordingly calculated and dimensioned. The support 
points per joist are made all 2.50 m. These are underpinned with load catchment 
boards and timbers and introduced into the building. 
 

13.9.2  
LOAD CASES 

 
Dead Load – LC1 + LC2 
 
The dead load of the 
construction is not shown 
here, but its included in the 
calculations. The ground 
floor construction has a dead 
load of 0,90 kN/m². 
 
 
 
 
Live Load – LC3 

 
 
The live load is selected in the 
inner area of the building with 2 kN 
/ m² according to EC-1.  
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13.9.3  
HORIZONTAL LOAD 

 
The horizontal loads are determined for position E1 and E2. Here, the vertical surfaces 
of the building are divided and the wind loads in accordance with Chapter - calculated 
design loads. It is simplified with a wind pressure of 0.5 kN / m² expected. 
 
Gable Wall 
 
 

  
 
 
A G,w3 = 8,40 m x 1,80 m / 2 = 7,56 m² 
 
W 3,1 = 0,8 x 0,50 kN/m² x 7,56 m² = 3,02 kN / (8,40 m) =  0,36 kN/m 
W 3,2 = 0,5 x 0,50 kN/m² x 7,56 m² = 1,90 kN / (8,40 m) = 0,23 kN/m  
 

∑ 0,59 kN/m 

Eave Wall 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A T,w3 = 1,45 m x 10,50 m = 15,23 m² 
 
W 3,1 = 0,8 x 0,50 kN/m² x 15,23 m² = 6,01 kN / 10,5 m =   0,57 kN/m 
 
W 3,2 = 0,5 x 0,50 kN/m² x 15.23 m² = 3.80 kN / 10,5 m =  0,36 kN/m 
          
  ∑ 0,93 kN/m 

  

A
10

1
4
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A
10

1
4

 

 
 
 
 

 

13.9.4  
BRACING 

 
This section is calculated as the horizontal loads are transferred into the ground. 
Basically, the low wind load is suppressed by the high weight, but a Gleitnachweis for 
the building is done. Thus the foundation constructions not tip, they are fixed 
constructively with fully threaded screws. 
 
Coefficient of friction = 0,4 (timber – timber) 

 
 
 
 
 
 
 
 
 
 
 

 
POSITION SINGLE BASE 
 
Horizontal:  design – Eave wall  0,93 kN/m x 10,5 m = 9,8 kN 
     9,8 kN x 1,5 / 6 SINGLE BASE =  2,45 kN 
 
Vertical:  per base:     6.15 kN 
 

 
Gleitnachweis: 
 
   2,45 kN < 0,4 x 6,15 kN = 2,46 kN    -> ok! 
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POSITION E-3 
Total area of the steel plates: 7,5 m² 
 
Position E-3 with 3 x 0,5m x 0,5m = 0,75 m² 
=> 10 % oft he total area  
 
Horizontal:  30,26 kN x 0,10 /3    1,00 kN 
 
Vertical:  per base:    2.50 kN 

 
 
Gleitnachweis: 
   1,01 kN < 0,4 x 2,50 kN = 1,00 kN    -> ok! 
 
POSITION E-4 
 
Total area of the steel plates: 3,75 m² 
 
Position E-4 with 6 x 0,5m x 0,5m = 1,50 m² 
 
Horizontal:  25,30 kN x 1,50 /3,75 / 6  0,42 kN 
 
Vertical:  per base:    2.50 kN 

 
 

 
 
Gleitnachweis: 
   0,42 kN < 0,4 x 2,50 kN = 1,00 kN    -> ok! 
 
POSITION E-5 
 
Total area of the steel plates: 8,50 x 1 = 8,50 m² 
 
Horizontal:       8,56 kN 
 
Vertical: 12,10 kN/m x 6,5 m =   78,65 kN 

 
 

 
Gleitnachweis: 
   8,56 kN < 0,4 x 78,65 kN = 31,5 kN    -> ok! 
 
POSITION E-6 
 
Total area oft he steel plates: 8,50 x 1 = 8,50 m² 
 
Horizontal:       8,56 kN 
 
Vertikal: 12,10 kN/m x 8,5 m =   103 kN 

 
 

Gleitnachweis: 
   8,56 kN < 0,4 x 103 kN = 41,2 kN    -> ok! 
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Gleitnachweis: 
   8,56 kN < 0,4 x 78,65 kN = 31,5 kN    -> ok! 
 
POSITION E-6 
 
Total area oft he steel plates: 8,50 x 1 = 8,50 m² 
 
Horizontal:       8,56 kN 
 
Vertikal: 12,10 kN/m x 8,5 m =   103 kN 

 
 

Gleitnachweis: 
   8,56 kN < 0,4 x 103 kN = 41,2 kN    -> ok! 

 

 
 
 
 

 

 
POSITION E-7 
 
See E-5 
 
POSITION E-8 
 
Total area of steel plates: 7,5 m² 
 
Position E-8 with 1,5m x 2,5 m = 3,75 m² 
=> 50 % of total area 
 
Horizontal:  30,26 kN x 0,5   15,13 kN 
 
Vertikal:  18,01+58,26    76,36 kN 

 
 

 
Gleitnachweis: 
   15,13 kN < 0,4 x 76,36 kN = 30,54 kN    -> ok! 
 
 
POSITION E-9 
 
Total area of steel plates: 3,75 m² 
 
Position E-9 with 1,5m x 1,5 m = 2,25 m² 
=> 60 % of total area  
 
Horizontal:  25,30 kN x 0,6   15,2 kN 
 
Vertikal:  18,01+58,26    46,6 kN 

 
 
Gleitnachweis: 
   15,20 kN < 0,4 x 46,6 kN = 18,6 kN    -> ok! 
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13.9.5  
STRUCTURAL DESIGN 

 
For the calculation only representative areas are shown and proved. In general, load 
assumptions were made on the safe side and selected large cross sections for the floor 
area. 
 
POSITION E-1 
 
Position E-2 includes the lower layer of the carrier and is a cross-sectional size of b / 
h = 100/250 also elected generous. 
 
Design:  
 
Design with 0,13 < 1 ;according to formula EC5 – 6.13 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 

POSITION E-2 
 
Design:        
 
Design with 0,46 < 1 ;according to formula EC5 – 6.13 
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assumptions were made on the safe side and selected large cross sections for the floor 
area. 
 
POSITION E-1 
 
Position E-2 includes the lower layer of the carrier and is a cross-sectional size of b / 
h = 100/250 also elected generous. 
 
Design:  
 
Design with 0,13 < 1 ;according to formula EC5 – 6.13 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 

POSITION E-2 
 
Design:        
 
Design with 0,46 < 1 ;according to formula EC5 – 6.13 

 

 
 
 
 

 

13.9.6  
GROUND PRESSURE 

The support points of the building located in a directly under the floor and under the 
other pillars and walls that were calculated in the section before. 
 

Maximum Force:         25,16 kN 
 
Legal ground pressure:50,00 kN/m² 
 
Area  req.:         25,16 kN/(50 
kN/m²) = 0,50 m² 
 
Area choise:   1 
m x 1 m = 1 m² 
 
Version with load distribution plate 10 x 

10 cm timber beams. 
Sketch: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
POSITION E-3 / E-4 
 
The north and south walls have only a small burden, since they only pay for themselves. 
Under Part D - further loads the loads were determined. 
 
Sketch: 
 
 
Maximum force: 
2,50 kN/m 
 
Area choise:  
1 m x 0,5 m = 0,5 m² 
 
Legal ground pressure: 
50,00 kN/m² 
 
Ground pressure:  
2,50 kN/m / 0,5 m= 5 kN/m² 
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POSITION E-5 / E-6 
 
These positions are highly loaded walls that require a separate consideration. The 
loads are the Part D - taken from secondary loads. The construction is based on the 
previous walls. 
 

 
Maximum force:  
23,48 kN/m 
 
Area choise:  
1 m x 1,0 m = 0,5 m² 
 
Legal ground pressure:  
50,00 kN/m² 
 
Ground pressure:  
23,48 kN/m/ 1,00 m 
= 23,48 kN/m² 

 
 
 
 
POSITION E-7 
 
The substructure of the wall D-3 is partially interrupted by water tanks and therefore 
requires a separate bending design and assessment of soil pressure. 
 
Sketch: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Strucural design: 

Qd = 23,48 kN/m;  Med (Worst case) = 23,48 x (2,00 m)² / 8 = 11,74 kNm   
    Wy = 25² x 10 / 6 = 1041 cm³ ;  

C24 : fm,d 2,4 kN/cm² x 0,8/1,3 = 1,48 kN/cm² 
    Ausnutzung: 1174 kNcm / (1041 * 1,48) = 0,76 < 1 
Ground pressure: 
Qd = 23,48 kN/m;  23,48 kN/m * 2,00 m = 46,96 kN 
    Gewählte Platte: 1,00 m x 1,00 m  
    46,96 kN/m² < 50,00 kN/m² 

  

2,00 2,00
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    Wy = 25² x 10 / 6 = 1041 cm³ ;  

C24 : fm,d 2,4 kN/cm² x 0,8/1,3 = 1,48 kN/cm² 
    Ausnutzung: 1174 kNcm / (1041 * 1,48) = 0,76 < 1 
Ground pressure: 
Qd = 23,48 kN/m;  23,48 kN/m * 2,00 m = 46,96 kN 
    Gewählte Platte: 1,00 m x 1,00 m  
    46,96 kN/m² < 50,00 kN/m² 

  

2,00 2,00

 

 
 
 
 

 

POSITION E-8 
 
The prop D-5 is the most highly loaded support. In order to pay off the load requires a 
very large load distribution plate. Since wood can absorb only very low loads below 
threshold pressure, the support is increased to 40 cm in width. This is then 
underpinned with many crossbars and finally initiated on the load distribution plate 
into the ground. 
 
Maximum force:  
155 kN 
 
Ground pressure:  
155 kN / (1,5 x2,5) 
41.3 kN/m² 
 
Legal ground 
pressure:  
50,00 kN/m² 
 
 
 
POSITION E-9 
 
The structure for the bearing area of the support D-5 is similar to the support D-6. Here 
lower loads are expected, so you can reduce the load distribution plate. 
 
Sketch: see E-8 
 
Maximum force: 109 kN 
 
Ground pressure:  109 kN / (1,5 x 1,5) 
   48.4 kN/m² 
 
Legal ground pressure: 50,00 kN/m² 
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POSITION E-10 
 
Sketch: see E-8 
 
Maximum force: 114 kN 
 
Ground pressure:  114 kN / (2,0 x 1,5) 
   38,0 kN/m² 
 
Legal ground pressure: 50,00 kN/m² 
 
 
PLAN 
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24 kN 24 kN 

24 kN 24 kN

24 kN24 kN 
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37 kN 

37 kN

37 kN

37 kN 

37 kN

56 kN 19 kN 19 kN 

31 kN

56 kN 24 kN 

24 kN 

24 kN 

Concrete	Plate	d=0,2	m	

Steel Plate 

Wood	Plate	
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POSITION E-10 
 
Sketch: see E-8 
 
Maximum force: 114 kN 
 
Ground pressure:  114 kN / (2,0 x 1,5) 
   38,0 kN/m² 
 
Legal ground pressure: 50,00 kN/m² 
 
 
PLAN 
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13.10  
RAMPS 

 
13.10.1  

DISCRIPTION 
 
The terrace substructure is built with solid wood cross-sections. The top surface is 
covered with UPM-terraces lining. These are also the distances between the first 
support layer 41.5 cm. The second layer provides support prior to a cross-section of 
10/10 cm, the maximum span is limited to 2.10 m. The bottom support layer is 
prepared with 3 beams and a cross-section of 10/20 cm. The load introduction into the 
ground is made with load distribution boards and timbers. 

13.10.2  
LOAD CASES 

 
Dead Load – LC1 + LC2 
 
The dead load of the construction is not shown here, but its included in the 
calculations. The expansion load was generously estimated with 1,0 kN/m². Only the 
self-weight of the UPM-terraces lining is relevant for the dimensioning. 

 
 
 
 
 
 

 

Live Load – LC3 
 
The live load is selected in the inner area of the building with 4 kN / m² according to 
EC-1. 
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13.10.3  
STRUCTURAL DESIGN 

 
Position plan: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Position 1 
 
Pos 1 contains the support beam under the ramps. 
 
Choice: b/h = 10 / 20 cm; 
C24; distance: 2m 
 
Design with 0,79 < 1 ; 
according to formula EC5 - 
6.1.6 
 
For the results of the calculation see Appendix 13.29 

 
 
Position 2 
 

Pos 2 contains the beam under 
the tread surface. 
 
Choice: b/h = 10 / 10 cm; C24; 
distance: 42 cm. 
 
Design with 0,70 < 1 ; according 
to formula EC5 - 6.1.6 
 
For the results of the 
calculation see Appendix 13.30 
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Position 1 
 
Pos 1 contains the support beam under the ramps. 
 
Choice: b/h = 10 / 20 cm; 
C24; distance: 2m 
 
Design with 0,79 < 1 ; 
according to formula EC5 - 
6.1.6 
 
For the results of the calculation see Appendix 13.29 

 
 
Position 2 
 

Pos 2 contains the beam under 
the tread surface. 
 
Choice: b/h = 10 / 10 cm; C24; 
distance: 42 cm. 
 
Design with 0,70 < 1 ; according 
to formula EC5 - 6.1.6 
 
For the results of the 
calculation see Appendix 13.30 

 

 
 
 
 

 

Position 3 
 

Pos 3 contains the cantilever 
beams on the north side. This 
is particularly important to 
ensure the reversible loads. 
 
Choice: b/h = 10 / 10 cm; C24; 
distance: 42 cm. 
 
Design with 0,70 < 1 ; 
according to formula EC5 - 
6.1.6 

 
For the results of the calculation see Appendix 13.31 

DETAIL  
 
Uplifting: Fed = 0,26 kN 
 
Detail against uplifting: 

  



694 Solar Decathlon 2014

13
.

S
TR

U
C

TU
R

A
L 

C
A

LC
U

LA
TI

O
N

S

 

 
 
 
 

 

13.10.4  
GROUND PRESSURE 

 
 

13.11  
RAILING 

 
For the railing a representative area was selected and designed for the rated load. It 
was calculated with a horizontal impact load of 1 kN / m. 
 
 
 
 
System: Choice b/h = 100/60; 
C24 
   
  Distance: e= 62,5 cm  
 
Design with 0,67 < 1 ;        
according to formula EC5 - 6.1.6 
 For the results of the calculation 
see Appendix 13.32 


	otp_pm7_2014-11-10_pt1
	otp_pm7_2014-11-10_pt2
	6. DINNER PARTY MENU
	7. CONTEST WEEK TASKS PLANNING
	8. COST ESTIMATE AND PROJECTFINANCIAL SUMMARY
	9. SITE OPERATIONS REPORT
	10. HEALTH AND SAFETY PLAN
	11. DETAILED WATER BUDGET
	12. PROJECT SPECIFICATIONS
	13. STRUCTURAL CALCULATIONS


