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“Both VIA University College and Universitat Jaume I are very conscious about the scope
of the global environmental challenges the world is facing.

Therefore we have endowed our higher study degrees with opportunities for students to
specialize within energy efficient and sustainable building design.

Our research programs focus on green technology and renewable energy sources. We
aim for a high level of cooperation with green-tech companies and research institutes.

We do not only see the global crisis as a problem, but also a challenge we must face and
overcome with investments in knowledge and technology.

The market potential for green tech companies is huge, and the market development
within innovative green technologies could be an answer to the global economic crisis
and peaking unemployment rates as well.

To us Solar Decathlon Europe is the best platform for highlighting and disseminating this
message”

VIA University College & Universitat Jaume I
Institutional Statement on Solar Decathlon Europe
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Team “équipe VIA-UJI” is a European team of students, professors and
collaborators coming from VIA University College in Horsens, Denmark, and
Universitat Jaume I in Castellón, Spain. For a long time, our institutions have
collaborated on students and professors exchange and postgraduate courses,
professors training conferences, teaching methodologies and research, among other
actions. Furthermore, we have set up a Double Degree program between the
degrees of Architectural Technology (UJI) and Constructing Architecture (VIA).
Together we have joined Solar Decathlon Europe 2014 as an exhibition team and
face the challenge of participating in such an exciting multidisciplinary event.

VIA University College campus in Horsens, Denmark

Universitat Jaume I campus in Castellón, Spain
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Despite of being an exhibition team, we were congratulated by the SDE 2014
organization for the work developed in our prototype “éBRICKhouse”, getting a
recognition award during the closing ceremony. Our team is glad to have been part
of the history of Solar Decathlon, a great scientific and educational experience.

Mr. Richard King from the U.S. Department of Energy delivers a recognition award to
“équipe VIA-UJI” during the closing ceremony of Solar Decathlon Europe 2014

The whole team équipe VIA-UJI thanks all the members, collaborators, public
institutions, private companies and sponsors that have made this project possible.
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- SUMMARY OF CHANGES -

DOCUMENT / Chapter / Point

Changes applied from D#6 to D#7

Page

CONTEST SUPPORT DOCUMENTS /
2. Architectural Design Narrative /
2.1. Architectural concepts / The
prototype and its evolution

Final description added of the éBRICKhouse as-built in the
Cité du Soleil of Versailles, including real pictures of the
prototype on-site.

Pg. 171-176

CONTEST SUPPORT DOCUMENTS /
3. Engineering and Construction
Design Narrative / 3.1 Structural
Design and 3.2. Constructive
Design

Chapters updated with real pictures of the construction
in Castellón, Spain and in Versailles, France

Pg. 195-238

CONTEST SUPPORT DOCUMENTS /
7. Communications Plan / équipe
VIA-UJI ACTIONS

Actions updated in October after Solar Decathlon 2014

Pg. 435

CONTEST SUPPORT DOCUMENTS /
7. Communications Plan /
Dissemination Materials

Dissemination materials used during the exhibition in
Versailles and after SDE 2014 updated (posters, virtual 3D
tour googles and éBRICKhouse App)

Pg. 443-452

CONTEST SUPPORT DOCUMENTS /
7. Communications Plan /
Sponsorship Manual

Sponsorship manual updated

Pg. 457-477

STRUCTURAL CALCULATIONS

Signed and stamped structural certificate of compliance
included

Pg. 662

APPENDIX B: Electrical and PV
Installations calculations

Signed and stamped electrical certificate of compliance
included

Pg. 768

5

- TABLE OF CONTENTS SUMMARY OF CHANGES………………………………………………………...……………pg. 05
RULES AND BUILDING CODE COMPLIANCE CHECKLIST…………………………………pg. 08
CONTEST SUPPORT DOCUMENTS………………………………………………………….…pg. 12
1. URBAN DESIGN, TRANSPORTATION AND AFFORDABILITY REPORT…….… pg. 13
2. ARCHITECTURE DESIGN NARRATIVE…………………………………….……..pg. 143
3. ENGINEERING AND CONSTRUCTION DESIGN NARRATIVE……………...…pg. 195
4. ENERGY EFFICIENCY DESIGN NARRATIVE………………………...…………..pg. 296
5. INNOVATION REPORT……………………………………………..……………...pg. 360
6. SUSTAINABILITY REPORT………………………………….……………………….pg. 384
7. COMMUNICATIONS PLAN………………………...……………………………..pg. 408

DINNER PARTY MENU…………………………………………………………………..…..…pg. 478
CONTEST WEEK TASKS’ PLANNING…………………………………………………………pg. 480
COST ESTIMATE AND PROJECT FINANCIAL SUMMARY……………………..……..……pg. 482
SITE OPERATIONS REPORT……………………………………………………………………pg. 488
HEALTH & SAFETY PLAN…………………………..………….…………………………….…pg. 512
DETAILED WATER BUDGET…………………………..…………………………….…………pg. 614
PROJECT SPECIFICATIONS, Fire Safety, Safety in Use.………………….…………....…pg. 616
STRUCTURAL CALCULATIONS…………………………..…………………………….…..…pg. 625
6

- APPENDICES -

APPENDIX A: Analysis of Urban Areas in Castellón, Spain……...……………pg. 663

APPENDIX B: Electrical and PV Installations………………….…………….....…pg. 703

APPENDIX C: Team Visual Identity Manual ……………………….……………pg. 769

7

- RULES AND BUILDING CODE COMPLIANCE CHECKLIST Rule Description

Content Requirement(s)

3.2 Team Officers and
Contact Information

Team officer’s contact information
completely fulfilled in Table 1 (SDE
WORKSPACE)

4.3 Lot Conditions

Drawing(s) showing the storage and
unloading areas and corresponding load’s
calculations

4.4 Footings

Drawing(s) showing the locations and
depths of all ground penetrations on the
competition site

4.4 Footings

Drawing(s) showing the location, contact
area and soil-bearing pressure of every
component resting directly on the ground

4.5 Construction Equipment

Drawing(s) showing the assembly and
disassembly sequences and the movement
of heavy machinery

Drawing(s)/ Report(s)
Press Release #7

SO-102

No ground penetrations

ST-001, Structural Calculations

SO-201 to SO-213

on the competition site and specifications
for heavy machinery

4.8 Spill and Waste Products

Drawing(s) showing the locations of all
equipment, tanks and pipes containing
fluids during the event and corresponding
specifications

5.1 Solar Envelope Dimensions

Drawing(s) showing the location of all
house and site components relative to the
solar envelope

PL-001 to PL-111

AR-011, AR-012, AR-013,
AR-101, AR-102

6.1 Structural Design Approval

Structural drawings and calculations signed
and stamped by a qualified licensed
professional

Deliverable #6 (Hard copies)

6.1 Electrical and Photovoltaic
Design Approval

Electrical and Photovoltaic drawings and
calculation s signed and stamped by a
qualified licensed professional

Deliverable #6 (Hard copies)

6.1 Codes Design Compliance

List of the country of origin codes complied,
properly signed by the faculty advisor.

Deliverable #6 (Hard copies)

6.2 Maximum Architectural
Footprint

Drawing(s) showing all information needed
by the Rules Officials to digitally measure
the architectural footprint

AR-014

6.2 Maximum Architectural
Footprint

Drawing(s) showing all the reconfigurable
features that may increase the footprint

AR-042
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6.3 Minimum & Maximum
Measurable Area

Drawing(s) showing the Minimum &
Maximum Measurable Area.

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-001, PT-101, PT-201

7.3 PV Technology Limitations

Specifications and contractor price quote
for photovoltaic components

Project Specifications

AR-051

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

and quantity of stand-alone, PV-powered
devices and corresponding specifications

Not used

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

7.7 Desiccant Systems

quantity of hard-wired battery banks
components and corresponding
specifications
Drawing(s) describing the operation of the
desiccant system and corresponding
specifications

Not used

Not used

Specifications for humidification systems
7.8 Humidification systems

8.1 Containers locations

and corresponding certifications of the
different elements
Drawing(s) showing the location of all the
water tanks

Not used

PL-001

Drawing(s) showing the fill location(s),
8.2 Water Delivery

quantity of water requested at each fill
location, tank dimensions, diameter of
opening(s) and clearance above the
tank(s).

8.3 Water Removal

Drawing(s) showing the quantity of water to
be removed from each fill location, tank
dimensions, diameter of opening(s) and
clearance above the tank(s).

8.6 Rainwater Collection

Drawing(s) showing the layout and
operation of rainwater collection systems

8.8 Thermal Mass

Drawing(s) showing the locations of waterbased thermal mass systems

Not used

Not used

PL-021, PL-022

Not used

and corresponding specifications
8.9 Grey Water Heat Recovery

Specifications for grey water heat recovery
systems.

Not used
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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

IN-001

9.2 Watering Restrictions

Drawings showing the layout and operation
of greywater irrigation systems

PL-011, PL-012

10.2 SDE Sensors’ Location
and wire routing

Drawing(s) showing the location of bidirectional meters, metering box, sensors,
cables and feed-through to pass the
instrumentation wires from the interior to the
exterior of the house.

EL-001

11.2 Use of the Solar
Decathlon Europe Logo

Drawing(s) showing the dimensions,
materials, artwork, and content of all
communications materials, including
signage

11.3 Teams’ sponsors &
Supporting Institutions

Drawing(s) showing the dimensions,
materials, artwork, and content of all
communications materials, including
signage

11.4 Team Uniforms

Drawing(s) showing the artwork, content
and design of the team uniform

12.4 Public Tour

Drawing(s) showing the public tour route,
indicating the dimensions of any difficult
point, complying with the accessibility
requirements.

Project Manual#7 cover
Press Release #7 cover
Project Drawings #7 cover
Project Manual #7
Sponsorship Manual
Press Release #7,
(uniform photo)

PT-001

Drawing(s) showing the drying Method.
20.0 Contest 6: Drying Method

20.0 Contest 6: House
Functioning

36.5 Photovoltaic systems
design

(i.e. the place where the clothes wire will
be located)
Drawing(s) showing the location of all the
appliances and corresponding technical
specifications.
Specifications of PV generators, inverters,
wiring, cables, protections, earthling
systems, interface with the electricity
distribution network.

Deliverable #6

IN-401, IN-412
Construction Specifications
PV-001, PV-011
Project Manual #7, Project
Specifications
PM Appendix B

36.5 Photovoltaic systems
design

Inverters’ certificates

Construction Specifications
(Electric Inverter)
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36.5 Photovoltaic systems
design

Maintenance plan for PV generators,
supporting structure, inverters, wiring,
cables, protections, circuit breakers in case
of fire and earthling system. Fire protection
systems for PV DC wiring.

PM Appendix B

36.5 Photovoltaic systems
design

The corresponding table “design summary
“must be filled out

Electric and PV Chart
checklist

51.3 Fire Safety

Specifications for Fire Reaction of
Constructive elements, extinguishers and
fire resistance of the house’s structure.

FP-001,Fire Safety Table
(Construction Specifications)

Specifications of compliance with the
51.4 Safety against falls

51.4 Safety against falls

51.4 Safety for avoiding
trapping
and impact risk
51.4 Safety against the risk of
inadequate

slipperiness degree classes of floors
included in House tour

PT-001,Safety in Use Table
(Construction Specifications)

Drawing(s) showing compliance with
conditions for uneven flooring, floors with
different level, Restricted Areas stairs, Public
Areas Staircases, Restricted Areas Ramps
and Public Areas Ramps

PT-001,Safety in Use Table
(Construction Specifications)

Drawing(s) showing compliance with
conditions for avoiding trapping and
impact risk

PT-001,Safety in Use Table
(Construction Specifications)

Specifications for level of illumination of
house tour areas light fittings

Project Manual #7, Safety in
Use Table (Project
Specifications)

lighting
Interior and exterior plans showing the
51.5 Accessibility

PT-001
entire accessible tour route
Specifications for the use of dead loads,

51.6 Structural Safety

51.7 Electrical System

51.7 Electrical System

live loads, safety factors and load
combinations in the structural calculations
Specifications of the wiring, channels,
panels and protections of the electrical
installation
One-line electrical diagram and drawings
showing the grounding, execution and
paths

Structural Calculations

EL-001, EL-401 to EL-405
PM Appendix B

PV-011
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SUPPORT DOCUMENTS
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1. URBAN DESIGN, TRANSPORTATION AND AFFORDABILITY

1.1. Urban Design Strategy

Introduction
It is really important to analyze the real urban needs of our surroundings
nowadays, so that we are able to provide a proper solution. European cities have a
high degree of urban development, but in every one of them we can find degraded
areas, empty plots, neighborhoods where the population intensity is not homogenous,
etc. They are a problem that do not affect the whole city but that can and must be
taken care of before planning to urbanize new placement to grow. In the end, we
must prioritize the regeneration of the already existing zones instead of promoting the
urbanization of new ones. Our proposal of urban regeneration bets for a number of
punctual interventions in the most needed points or zones in our cities.

The first step to work in the improvement of a city or urban environment is the
evaluation and analysis of an already existing urban reality. To do this we need
working tools that allow us to control, measure, compare and obtain prioritized
information. Actually there are tools to measure sustainability such as:

- Ecological footprint: it measures the productive space needed to maintain the
lifestyle we carry. Most of the European countries exceed by far as we can see
and the following image:
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Ecological footprint in global hectares per capita in the world
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- Indicator systems: actually there is a great dispersion at indicators levels and are
far from reaching one that is common to everyone.

- Sustainability certifications and assessment tools: they are evaluations done by
an independent organisms that certifies them (Leed-ND, Bream, Casbee…)

- Guides of good practices design

By using these tools équipe VIA-UJI aims to propose a serial of indicators that will
be used as guides, helping us to follow a methodology. It is a way to simplify a
complex process, by using terms that the society understands and making it easier for
the citizens to imply themselves. Also these systems, by following the éBRICKhouse
philosophy, allow us to adapt to every case, by fixing some indicators or others.

The basic criteria that define the indicators are:
- They must be

exact and specific, avoiding wrongdoings and

reinterpretations.
- They must be easy to understand.
- We must have easy access to the data
- They must be easy to work with
- They must be really meaningful
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The definition of indicators that we are going to apply is work that we hope will be
fulfilled in the following deliverables. The goal of these indicators will be to simplify the
information, allowing us to evaluate and classify the urban reality of a city or
neighborhood and prioritize the intervention strategies for the urban regeneration
planned.

Nowadays, we rarely find cases where urban planning has an identity of its own, that
is, where the basic points to follow in order to ensure a sustainable and respectful
relationship with the natural resources of the environment have been followed. In these
situations, we must do a detailed study of the existing resources, so that we will be able to
establish the most suitable urban system that uses those resources in the right measure,
guaranteeing their perpetuity.
But we are conscious that the development of new neighborhoods or placements is
not the most appropriate action in terms of sustainability, nor what it is going to motivate
acting on future urban projects. There are several places, cities, housing groupings, and so
on, in which the most socially accepted, environmentally friendly and economic option
would be urban regeneration and, as part of it, the buildings rehabilitation.
In our urban contexts, some issues and problems are easy to identify but some others
need a deeper analysis. In order to identify which problems our city needs to face, we
consider that one of the best ways to do so is by using our own Urban Sustainable
Indicators (USI). USI's are spatial datasets that describe residential settlement patterns. Their
primary objective is monitoring and quantifying residential growth in urban areas. In our
project we are going to apply several USI's in our local contexts. These indicators are based
in some of those applied to several major European cities.
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URBAN SUSTAINABLE INDICATORS and GOALS
(apply to local contexts)

Local Context
CASTELLÓN (SPAIN)

HORSENS (DENMARK)

Identifying local issues in

Identifying local issues in

HORSENS (DENMARK)

CASTELLÓN (SPAIN)

Apply éBRICK concept to local issues

Urban proposal

Urban proposal

HORSENS (DENMARK)

CASTELLÓN (SPAIN)
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Goals
In order to make this vision come true, detailed planning needs to be done. First of all
we have defined the goals we want to achieve in order to create a self-sustaining area.
After analyzing the sustainability and Eco-city concepts, we have decided to continue with
these goals of the project:
1. Human needs are fulfilled inside the area.
2. Human scale planning.
3. Respect for local identity.
4. Environmentally responsible design.


Sustainable management of energy flows.



Sustainable management of material flows.



Sustainable management of water flows.



Sustainable management of land use.

5. Social diversity in the area.
6. Economically stable area.
7. Engaged community members.
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Urban Indicators

MOBILITY
1. Accessibility for public transports network
2. Accessibility for bicycle network.
3. Accessibility for pedestrians.
4. Accessibility for disabled people.
GREEN AREAS
5. Citizens access to green areas.
6. Green areas and urban gardens resources in public space.
7. Connections with green areas.
EQUIPMENT
8. Detect needed equipment in each zone.
9. Detect abandoned structures, existing buildings and existing areas to convert in new
equipment.
10. Creation of new buildings according to the new needs.
ENERGY EFFICIENCY
11. Urban system efficiency
12. Actual statement of Building stock. (Related to energy efficiency).
13. Use of public buildings for Smart grid integration.
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1. Accessibility for public transports network.
INDICATOR’s GOAL:
The indicator’s goal is to offer the possibility for the citizens to access to the public transport
network, making them to choose this network instead a private way of transport.
LINE OF ACTION:
The line of action is based on detecting the existing public transport systems in the zone
and the accessibility that they offer.
NECESSARY INFORMATION:
To get all the information needed is necessary to execute a camp work, to specify the
public transports’ stops that go by through the field of action.
It will be necessary to show in a graphic way all the information picked from the camp
work, to have a global vision of the existing public transports’ stops.
It would be essential in this phase to mark which areas are not covered by this indicator,
zones without public transports’ accesses mainly, that need to be taken into account to
design a new number of public transportation stops.
IMPLEMENTATION:
Check the distance between tramway stops, so they won’t extend more than 600 meters
between each other. At the same time, check the existence of stops of other public
transports, (bus, metro, taxi…) in a radius of 300 meters
To implement this indicator, there will be shown in graphic documentation all requirements
mentioned below.
The parameters to use:
Time to access: 5 minutes (the speed of a person on food is: 4 Km/h)
Radius of coverage: 300 meters
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2. Accessibility for bicycle network.
INDICATOR’s GOAL:
The indicator’s goal is to offer the possibility for the citizens to circulate by the bicycle
network, so this mean of transport will be promoted as one of the most prominent into the
urban area.
LINE OF ACTION:
The line of action is to detect the quantity of public bike stops (for a public system of bike
rental), as well as the quantity of private bike stops areas.
Also, it will be necessary to take into account the existing bike network and the accessibility
to it, and also the importance of use that this transport media has in the area.
NECESSARY INFORMATION:
To get all the information needed is necessary to execute a camp work, to specify:
-

Bicycle path location.

-

Bicycle stops location: public system.

-

Bicycle stops location: private system.

It will be necessary to show in a graphic document the information picked from the camp
work, to have a global vision of the objectives mentioned above.
It would be indispensable in this phase to mark which areas are not covered by this
indicator, to take them into account in the following phases.
IMPLEMENTATION:
To implement this indicator it would be necessary to check that the distance between
bicycle stops is not larger than 600 meters between each other.
Also, it will be a requirement to check if the bicycle network exists in all the area affected
by the action (Tramway line in Castellón and harbor in Horsens), and if the distance
between bike stops (for the private system) is not larger than 600 meters between each
other either.
To implement this indicator, it will be developed in graphic documentation all the
requirements mentioned below.
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3. Accessibility for pedestrians.
INDICATOR’s GOAL:
In general, the main goal of this indicator is to make the pedestrians the center of
attention, according to the area of the city where this figure is. The idea is to give the
pedestrian priority, promoting the activities that are generated thanks to him.
In fast roads where the circulation with heavy transport is necessary, the objective is to
create enough zebra crossings so that the road doesn’t constitute a barrier.
LINE OF ACTION:
The line of action is based on detecting, according to the width of the streets and the
conditions of the city, the following steps:
-

Width of the sidewalks.

-

Number of zebra crossings.

NECESSARY INFORMATION:
It will be essential to execute an analysis of the area where the steps from the section
above would be marked.
Graphically, there will be designed the pedestrian crossings, to have a general vision.
In the resume-table of the next page we propose some examples of the distributions that
we can do with de streets (according to the width).
IMPLEMENTATION:
To implement this indicator, it would be necessary to guarantee the pedestrians circulation
in the city. To do it, it has to be given preference to the pedestrians every “x” meters,
depending on the road characteristics.
It is recommended to accomplish the requirements of the resume-table.

23

Resume-table:
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4. Accessibility for disabled people.
INDICATOR’s GOAL:
The indicator’s goal is to guarantee the accessibility for disabled people to a quality public
space, making easier their independence.
In general, the main is to give the pedestrian priority, whatever its physical condition could
be, overcoming the architectural barriers of the city.
LINE OF ACTION:
The purpose is to make easier the disabled people’s mobility, mainly over three lines of
action:
-

Accessibility to urban area / public space.

-

Accessibility to buildings.

-

Accessibility to public transportation.

Also, it could be necessary to execute different Accessibility Plans, focus on each disabled
guests.
NECESSARY INFORMATION:
It is necessary to know and analyze the field of action, and mark the main points of the
section above. It will be essential to know the features of the routes in urban areas, the
sidewalks and the floor unevenness in order to assess accessibility for the urban areas. We
also need to know the signaling and the equipment available in the buildings in order to
assess their accessibility. And also the public transport stops and the adapted vehicles in
order to assess the accessibility.
IMPLEMENTATION:
To implement this indicator, the mobility of disabled citizens will be guaranteed in three
different scopes:
Accessibility to urban area / public space: adaptation of urban elements and street
furniture. There will be considerate inside this scope the pedestrian routes also.
Accessibility to buildings: public-use buildings adapted, and feasible residential buildings. It
is important to take into account the accessibility from outside, inside and environment.
Accessibility to public transportation: Public transport adapted in fixed services as well as
mobile material. Integrate a net of feasible transport.
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5. Citizens access to green areas.
INDICATOR’s GOAL:
The indicator’s goal is to offer the possibility for the citizens to have the benefit of the green
areas that are placed in the line of action. To get it, it will be essential to make nature get
immerse into the urban area.
LINE OF ACTION:
The line of action is based on favoring the citizens approaching’s to the nature elements,
increasing green surfaces, creating passages that follows the water course, woodlands and
increasing fountains and water sources.
NECESSARY INFORMATION:
It will be essential to analyze the existing green areas that are located in the field of action,
following this steps:
-

Analyze the green areas according to its type. (Minimum surface considerate as a
green area is 1000 m2, with more than the 50% of it being a permeable/green zone.)

-

It won´t be considerate as a green area, surfaces related to traffic area, even if its
dimension could be bigger than the mentioned above, because they are under
constant remodeling due to its easements obligations.

-

Analyze green areas smaller than 1000 m2 too, before considerate them inside the
classification.

-

Analyze accesses and ways of transportation for the entrance and exit to these
green zones.

IMPLEMENTATION:
To implement this indicator, it would be necessary to guarantee the following scheme in all
the field of action:
-

Access to a green area bigger than 1000 m2 from a distance of less of 200 meters.
(On-foot displacement, daily basis).

-

Access to a green area bigger than 5000 m2 from a distance of less of 750 meters.
(On-foot displacement, not daily basis).

-

Access to a green area bigger than 1 Has. and access to a green passage from a
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distance of less of 2 Km. (Bike displacement).
-

Access to a green area bigger than 10 Ha. at a distance of less of 4 Km. (Public or
private displacement).

6. Green areas and urban gardens resources in public space.
INDICATOR’s GOAL:
The indicator’s goal is to provide to the field of action a logical distribution of green areas,
both existing and new areas, to create a zone immersed in biodiversity.
Some of these green areas will be designated as public urban gardens, so they can be
used by the citizens.
LINE OF ACTION:
The line of action is based on favoring citizen’s approaching to the nature elements, to
make people use them in an active way.
NECESSARY INFORMATION:
It will be essential to analyze the existing green areas and the potential green zones.
It will be important to show all the information in a general map to observe in a global way
the occupation of green area or urban gardens in the territory, to make a logical and
proportionated distribution of the spaces.
IMPLEMENTATION:
To implement this indicator, it would be necessary to generate a map of green areas and
urban gardens according to the conditions and characteristics that the city already has.
In this map we must reflect the existing green areas and the brownfield sites that we may
also use for public urban gardens. It’s also important to inform with this map about the
distance between this points.
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7. Connections with green areas.
INDICATOR’s GOAL:
The indicator’s goal is to create a logical link between the green areas, to make a good
distribution in the area that need to be urbanized. Also, it would be necessary to create an
indirect passage between all the green areas in the zone.
It has to be guaranteed a green line along the affected areas. This line can be also an
element of public transport or a route suitable for cyclists, so it could be used as green
passage for the citizens and the city.
LINE OF ACTION:
The line of action consists on the developing of a system based on communication and
transport lines between green areas. This system should allow the citizens to access in an
easy way from one green area to another, without traffic impediments or any architectural
barriers.
NECESSARY INFORMATION:
It will be essential to apply Indicator 5 and Indicator 6 before to have all the information
related to the green areas.
After this study, there will be analyzed both the accesses to these green zones and the
means of transportation needed to link the green areas between each other.
It will be essential also to write down all this data in a global way.
IMPLEMENTATION:
To implement this indicator, it will be generated a link between green areas, following these
indications:
-

Between green zones founded in the metropolitan area, there should be a distance
less than 400 meters between each other, and a prioritize access for pedestrians.

-

Between green zones founded outside of the metropolitan area, there should be
guarantee an access by bike or public transport, with a distance less than 3 km
between each other.

-

In general, the access to this green areas should be guaranteed for all the people
also disabled, as well as the access through any mean of transportation (particularly
bicycles).
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8. Detect the needed equipment in each zone. Make an analysis of the neighborhood’s
capacity for equipment’s integration.
INDICATOR’s GOAL:
The indicator’s goal is to determinate which buildings (infrastructures) have priority to cover
all citizens’ needs in the field of action. Also, it would be important to know the population’s
needs and take advantage of the existing buildings to endow them with the new uses that
the citizens demands.
LINE OF ACTION:
The line of action consists on analyze, study and organize the social system according to
the infrastructures, so this system would be more sustainable inside the city area. The
analysis of every need and their currently conditions would be helpful for the development
process.
NECESSARY INFORMATION:
It will be necessary to make a demographic study of the population, to evaluate by ages
the infrastructures needed in the urban areas.
Also, it would be convenient to study the existing equipment, and make a comparative
analysis between the existent equipment and the needed ones.
IMPLEMENTATION:
To implement this indicator, it will be necessary to check the existence of infrastructures
and their adequacy. Here is an indicative table:
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Minimum area in m2.
Neighborhood: minimum unit in order to guaranteed morphological homogeneity
District: space of belonging to one individual as part of a social group
9. Detect abandoned structures, existing buildings and abandoned lots to convert to new
equipment.
INDICATOR’s GOAL:
The indicator’s goal is to establish a scheme of the building and abandoned lots stock, so it
can be used in an active way, creating on it public buildings and the infrastructures
needed and demanded by and for the citizen.
LINE OF ACTION:
The line of action consists on analyze, study and organize the constructed system to make it
more sustainable inside the city. The analysis of every construction, lot and building area
and their currently conditions would be helpful to develop a future more active use of
them by the population.
NECESSARY INFORMATION:
It will be essential to develop an analysis of each existing building and abandoned lots.
IMPLEMENTATION:
To implement this indicator, it will be necessary to create a table where every abandoned
building, abandoned structures or empty construction areas will be shown. The table of
each element should content at least:
-

Field of action to be urbanized.

-

Location: map or diagram.

-

Photos of the element.

-

Characteristics:
o

Approx. surface.

o

Old use (in case).

o

Constructive features (in case).
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10. Creation of new buildings according to the new needs.
INDICATOR’s GOAL:
The indicator’s goal is to create new infrastructures using the existing constructions,
buildings and abandoned lots in the work area.
LINE OF ACTION:
The line of action consists on join both previous indicators (Indicator 8 and Indicator 9) to
make the future development of the city (related to social, cultural and economic
aspects) could be as most efficient as possible.
It is necessary to analyze the characteristics and premises from both Indicators, to obtain
from them the same goal.
NECESSARY INFORMATION:
It will be necessary to develop in an accurate and precise way the two Indicators
mentioned above, before start with Indicator 10.
It is a requirement to have the needed data from these two Indicators to determinate the
union of them.
IMPLEMENTATION:
To implement this indicator, it would be necessary to create a table where it will be shown:
On one hand, the Indicator that detects which equipment will be needed in each area,
and on the other hand, the indicator that detects abandoned structures, existing buildings
and existing building areas to be convert in new equipment.
This table will be useful to join needs with buildings, so they can be linked in a sustainable
and efficient way.

31

11. Urban system efficiency
INDICATOR’s GOAL:
The indicator’s goal is to attach in active way efficiency to the urban models.
LINE OF ACTION:
The line of action is based on get the maximum efficiency in the use of resources, with the
fewer disturbances of the ecosystems as possible. To get it, it will be necessary to respect
the materials, the constructive systems and the energy harvesting systems.
NECESSARY INFORMATION:
It will be necessary to detect which are the means of transport and where are located the
green areas and public or private buildings that can be active in the establishment of a
complete Smart grid in the city.
Also, it could be useful to write down the data and locate them in a general map, to study
after a link to the Smart grid in a more efficient way.
IMPLEMENTATION:
To implement this indicator, it would be necessary to generate a map with the elements
that can be active for the Smart grid with some socially acceptable changes. With this
information we can study the feasibility of the proposal.
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12. Actual statement of Building stock. (related to energy efficiency).
INDICATOR’s GOAL:
The indicator’s goal is to know the degree of efficiency of the existing buildings. This will
enable us to recognize which areas are more efficient to work in this line of continuous
improvement.

LINE OF ACTION:
The line of action consists of gather information on the energy efficiency of the existing
buildings. To get it, we need to Know the building stock well. So, with this information, we
can analyze in depth in which areas it’s economically more efficient and we can reduce
more emissions, intervening in the energy efficiency of the buildings.

NECESSARY INFORMATION:
We will need to analyze the existing buildings collecting information relevant in the
evaluation of the energy efficiency:
-

Construction year of the buildings (according to the regulation of the time we could
know whether it has insulation or not and their thickness).

-

The state of conservation of the buildings, maintenance.

-

The use of the building

-

Whether or not there is the energy performance certification of buildings.

IMPLEMENTATION:
To implement this indicator, we will try to group the buildings by their energy rating. In this
way, we will have groups of buildings with a similar efficiency and this will help determine
the areas of greatest need.
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13. Use of public buildings for Smart grid integration.
INDICATOR’s GOAL:
The indicator’s goal is to integrate the public buildings as a part of the Smart grid that we
propose. If we wish to motivate the society, we need to set an example with this kind of
buildings.

LINE OF ACTION:
The line of action involves identifying the public buildings in the area (which we have
already detected in other indicators) and study possible ways of improving: energy
rehabilitation, integrate renewable energies, connection with the Smart grid.

NECESSARY INFORMATION:
It will be essential to know all the public or semi-public buildings in the area of work. It will
be compiled the necessary information of each building to make the analysis: photos,
information of the facilities, year of construction, energy performance certification, etc…

IMPLEMENTATION:
To implement this indicator, it will be necessary to analyze each building in detail in order to
make a proposal according their possibilities. We can propose changes like:
-

Energy rehabilitation

-

Integration of renewable energies

-

Improvement to the facilities

-

Etc.

Always bearing in mind, the option of integrating the public or semi-public building into the
Smart grid.
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Urban design evolution
Deliverable #1
Our first proposal for urban design was not based in a local context, since our team
was an international one and we considered it would be a better option to find a global
solution that could be applied to a European environment. Therefore, we made a
proposal based in new developments following an organic growth. We called this
proposal the “Fractal City”.

OBSOLETE

Deliverable #2
The second deliverable was basically a development of the fractal city and organic
grow concept. This urban design proposed and standardized neighborhood with
common services and green areas. The location was in an undefined context and was
addressed for new urban developments.

OBSOLETE
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Deliverable #3
The third deliverable is an important turning point in our urban narrative. After being
advised by the SDE organization to focus in a local context our team decided to analyze
two different cases-of-study both in Horsens and Castellón. The main issues we found out
were how to integrate into the town abandoned industrial areas in Horsens, and how to
recover abandoned structures due to the construction crisis bubble in Castellon.

Project concept

Harbor area in Horsens (Denmark)

Abandoned structure in Castellón (Spain)

Deliverable #4 and #5
Our current proposal is in a deeper evolution for previous one. As we have explained
above in the introduction, we have developed a set of urban indicators to be applied
in both locations in order to obtain a relation of issues in Horsens and Castellón. Once
detected these issues, we will apply éBRICK concept solutions.

Project concept

Harbor area development in Horsens (Denmark)

Rehabilitation of abandoned structure in Castellón (Spain)
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Urban Proposal: HORSENS, DENMARK

The City of Horsens

Horsens is an urban development in the Eastern Jutland province of Denmark,
located in the internal extreme of the Horsens fjord. Horsens is the capital city of Horsens
municipality and within its borders (including suburbs) there are approximately 55.500
inhabitants. The surrounding landscape is typical to Jutland, with low height hills and
valleys. The history of Horsens dates back to the 1700’s when it was primarily a harbour city,
acting as shipping center. New industrial facilities (electronic industry, heavy industry)
developed around the initial harbour with the subsequent residential, educational and
commercial facilities.

Horsens Harbour area 1900’s

Horsens Harbour area (now, Google Maps)

While the historical center experience a natural urban growth process, with
apartment buildings, commercial area, cultural and recreational facilities, the surrounding
areas developed into suburbs with little variation of facilities and communication to the rest
of the city. The suburbs usually consist of only residential units (apartment buildings or single
housing units), parking spaces and local corner shops; missing important commercial,
recreational and educational activities. As a result, a suburb is just a dormant
neighborhood missing social life. Another problem related to unnatural urban growth would
be the zoning of cultures (very visible in two areas of the city) which further leads to a
suburb becoming a ghetto and inhabitants willingly avoiding certain parts of the city.
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The harbour of Horsens, divided into the north and south parts which are currently
being used by industry. While it was initially away from the city center and social life, the
city eventually grew in a way that new residential neighbourhoods surrounded harbour
area from the north. The main problem stemming from this is, the harbour not being
currently compatible with the rest of the city. Area is unpleasant and at the moment does
not bring any value to the social life and city itself. It just became a place which most
people avoid to have contact with. Even if area is still commercially important the growth
of the city is demanding for it to be transformed. Developing city just by creation of suburbs
is not an option anymore if city wants to attract people to settle in the area instead of
leaving to bigger ones. This transformation is necessary in order to develop community and
social life as well as economy and sustain growth of the area.
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Land information
The plots are mainly privately owned, with the exception of a few public roads,
municipality owned boat storage facilities and warehouses. The area we are going to
develop is around 13.6 ha of former industrial land. There are no natural resources found in
the soil but there are several historical buildings that add value to the area. However, due
to the extensive chemical treatments conducted in the area, the storage of hazardous
materials over longer periods of time the soil is highly contaminated in some area greatly
reducing its market value. The use in the area is mainly harbouring related activities:
shipping, sailing, storage of materials, boats and sailing equipment. There are, however,
several residential units on the eastern border; do-it-yourself commercial units and
educational facilities (professional school, kindergarten).

Land mapping
Part of the harbour was man-made (artificial) in the early 1900’s and has been
constantly growing since then. The whole area is flat and is expected to be flooded in the
next 50 to 100 years due to the steady rise of sea level.

Harbor Historical Development 1867 – 2008
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Further map visualize existing buildings, their use and value on the site:

Harbour Map. Existing Constructions
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

Office – heritage building (height 7m)
Storage – heritage building ( height 5m)
Restaurant - heritage building ( height 4m)
Factory, office building (height up until 18m)
Silos, storage for chemicals (height up until 10m)
Gas station
Factory (height 8m)
Store for building materials (height 8m)
Store for building materials (height 5m)
School (height 3.5m)
Storage/office building (height 3.5m)
Kindergarten (height 3.5m)
Dwellings (height 9m)

Building occupancy classifications refer to categorizing structures based on their usage:
Assembly (Group A) - places used for people gathering for entertainment, worship, and eating or drinking.
(with 50 or more possible occupants)
Business (Group B) - places where services are provided
Educational (Group E) - schools and day care centers.

Factory (Group F) - places where goods are manufactured or repaired – factories (unless considered "HighHazard" (below)).
High-Hazard (Group H) - places involving production or storage of very flammable or toxic materials.
Includes places handling explosives and/or highly toxic materials
Mercantile (Group M) - places where goods are displayed and sold - department stores, and gas stations

Residential (Group R) - places providing accommodations for overnight stay -apartment buildings
Storage (Group S) - places where items are stored (unless considered High-Hazard) - warehouses and
parking garages
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Land policies
There are no agricultural related activities conducted in the area. Due to the soil
being polluted in certain areas, there is very little to no vegetation. There are patches of
vegetation on the northern part of the area, acting as a noise damping barrier from the
main road. According to the Municipality maps, those vegetation patches are not to be
removed or repurposed.
All the water supply in the area comes from Horsens Municipality. According to the
water supply ways map the water pipes join the main branch in the main street. According
to the current plan of the area the only residential units are apartment blocks 3 floors high
located on the eastern side of the area, over viewing the fjord.
The western side of the northern harbour is a part of old town. There are three
heritage buildings on the western side (historical part of the harbour) of the area and one
more heritage building, a former soap factory, located next to the main road.

These

heritage buildings are important and need to be considered for any future development
plan in the area.

Aerial View Map. Existing Constructions
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Site from human perspective
On the visit to the site we did not encounter people walking in the area, except for
the workers on the various industrial sites. During summer time there are occasional casual
fishermen and people who own boats or who want to access their storage facilities here.
However, the sailing related activities are concentrated on the southern east area of the
site.
Even though there are several green spaces (although not maintained) and a
football/basketball court people do not enjoy going there or having a recreational walk. At
the same time there are no landscaped sidewalks, ramps or stairs or railing systems for
safety. Besides the main roads there are no shortcuts to be taken for more comfortable
movement of pedestrians. The various industrial activities lead to pollution. There is a
constant flow of truck traffic leading to noise, pollution, dust - creating unpleasant site,
which is not meant for people or animals to stay or even live within the area.
Despite the fact that walking in this area is neither comfortable nor safe it is still an
interesting area with its old ships and a path by the coast line. Moving water, birds and
historical buildings creates a feeling of going back in time. Area does not have modern
architecture with glass facades which makes it in a way cosy but at the same time
uncomfortable and frightening with the huge empty spaces, industrial cranes and noises.
Our team believes that this area can become a modern extension of old town which will
promote sustainable way of living and become one of sustainable urban growth examples.

Challenges
The first big challenge is to find out ways to reorganize the area and adapt it to
future needs. As it will not be an industrial area in the future it has to be redesigned
according to human scale principles. This is going to shape the street layout, the public
spaces and their locations and in the end the built environment. In parallel with the
previous challenge goes the transformation of an industrial focus area to a multifunctional
new neighbourhood. In order to accommodate many different activities in the harbour
area, built environment is very important because of Danish climate conditions. New
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buildings have to be designed to use land effectively and future threats like flooding have
to be taken into consideration. Further work process will be focused on creating a plan to
fulfil our team’s vision and goals set before in the description while at the same time
dealing with specific individual challenges in the chosen site.

Site development
Human scale planning and consideration of life between buildings as an important
part of urban area is essential in revitalization project. Clearly visible problem in the chosen
site is that there is no life, no people and no activities. In order to bring life back to the
harbour many things have to be considered.

Access to the public transport and movement of pedestrians
Existing layout of roads is not organic and does not correspond with the surrounding
ones. Public roads in the area are with dead ends or connected to private roads that,
although they make the connection between the main street and the quay, are fenced
and closed. This makes it difficult to move around the site and get to the public transport.
There are 2 bus stops on the main road and they are placed in a way that if fulfils one of
our goals to have no more than 500m distance from all parts of harbour to the public
transport links.

Road Analysis
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The main problem with these spots is their appearance and attractiveness. There is
one bus stop which is newly made and has a shelter. However, other 3 bus stops are not
attractive or comfortable to sit in, especially during bad weather conditions (not sheltered,
lack of sitting places).

Bicycle lanes and sidewalk analysis

The comfort and safe mobility of pedestrians and cyclists is not taken into
consideration at the current layout and design of the harbour area. Path for cyclists exists
just on the main road together with sidewalks. There are no bicycle lanes leading to and
from the harbour area. The same situation is encountered for the sidewalks: there are no
sidewalks leading to and from the main road to the harbour area, except the sidewalk
located on the eastern side of the harbour (near the residential facilities), and the sidewalk
leading to the technical school (located on Frederik Winthers Vej). There are parking
facilities scattered across the harbour area, especially to the eastern and western part,
deserving the residential area, educational facilities and industry
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Wind and Sun analysis

Wind Evolution across a 1 year period in the Horsens Harbour area

The shape of site and orientation is comfortable to achieve good daylight in all the
buildings. The terrain is flat so it does not create any special difficulties to arrange the site.
As the site is just next to the sea most of the time it is quite windy and this can be
unfavourable for social activities, but good design solutions can solve all climatic problems;
Danish designers have proven it many times.
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Shadow Analysis

It might become difficult in some periods of the year like spring and autumn;
evenings are not the most favourable with long shadows for social activities. In winter most
of direct light reaches buildings and streets just in limited period of time and just in the south
side of the area. Evenings during winter are dark so street design has to be adapted to the
climatic conditions and daylight availability.
When

it

comes

to

late

spring

summer

and

early

autumn

most

sunny

places in the evening are located on the north of the site. Social gatherings have to be
planned according climatic conditions and spread through all the area and maybe be
movable to different places during different seasons.
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Wind Analysis – Horsens Harbour

Establishing connection
Currently the site has lost the connection with the rest of the town. Even though the
harbour and the rest of the town is separated by only one street there is very little chance
that people will go across it. In this specific case to create a nice transaction between
suburban streets surrounding area along all north side and harbour; the design of main
road which is also a very active road is critical. One more important feature is has to be
reconnected to, is the sea. At the moment the coast line is very sharp and there is no other
possible way to “communicate” with water other than watching it.

Harbour Sketch
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Two more important areas next to the one which will be developed are the historical
harbour in the west and green seaside in the east. The methodology to reconnect the area
to

the

places

surrounding

it

is:

“From

people

to

spaces

to

buildings”

or

“Life>Space>Buildings”. This is main idea of famous Danish architect and Professor Jan Gehl
who is a big inspiration for us.
First of all we have to consider what kind of activities and public life we want to
encourage in this area. As it is going to be an extension of the old downtown area has to
be alive and inviting space to spend time outside apartments and houses. Also it has to
have a strong connection to the surrounding nature which is the water and seaside. The
last but not least important point is the historical harbour which should be brought back to
life and reintroduced to the inhabitants of Horsens. This gives us 4 challenges:


How to create a connection between the new development and the surrounding
suburbs?



How to create more ways of interacting with the waterfront?



How to bring nature back to the old industrial site?



How to save history and incorporate it into everyday life of the new development?
First suggestion is to reconsider the layout, the design and the purpose of the main

street. At the moment the street is a wide pavement “river” which supports the flow of cars.
Sidewalks and bike paths are in a poor condition. The experience while walking or driving in
this street is quite negative. There is a feeling that this path will never end, it will never lead
to something nice, despite the fact that it brings people from the downtown to the sea. It
does not create a positive experience and it certainly is not an attractive place for
pedestrians and other living creatures. We suggest transforming this street from a car
oriented area to a mixed use area which is pedestrian friendly. At the moment there are 4
streets leading deeper to the area and they are placed quite far away from each other.
We suggest creating 4 more streets which mainly will be used by pedestrians. This creates
stronger connection to the main road and more transparent area. More streets mean more
opportunities for shortcuts and more space for public life to happen.
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New Roads

Implementing the éBRICK module

When talking about the design and appearance of the street the most drastic
change will be the vegetation and more pedestrians. By improving sidewalks and bus stops
people might enjoy this street a little bit more. The existing street is around 22m wide,
together with sidewalks bike paths and free space in front of factories. To use such a big
space just for cars is very unsustainable. By using our E-brick we have enough space to
create a small cafe, kiosk or even offices and shops without even demolishing buildings.
This street can be totally transformed and factories can be hidden from pedestrian eye
level just by adding vegetation and E-bricks. In front of the E-brick there should be at least
2m wide side walk to have enough space for the movement and public life. The traffic and
the pedestrian area will be separated by a 2m wide line all along the street which will have
different elements such as park lets, maybe some parking spaces to stop for a short time,
bike parking, small gardens and space for cafe tables, bus stops and even small
playgrounds.
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The second suggestion is to establish a closer contact with the waterfront and
create water related activities in the area. The first step will be the creation of a water
canal which will separate one part of the land into an island. One more canal will lead to
the main street which we described above. In this way we will bring water closer to the
people and already from the street, without entering new development area, it will be
clear that water takes an important part in this project and space. The canal will be around
10m wide so it is possible in warm seasons of the year to have water sports competitions
and events. There is approximately 20m free space in front of the factories next to water.

Canal proposal

Implementing éBRICK module near the waterfront
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At the moment the existing coast line is very sharp. With our proposal this sharpness
feeling disappears. By using human scale planning and E-bricks we are creating more
inviting and intimate space where modern life, history and nature meet. This space is very
dynamic and many different activities can be planned. The right vegetation line just next to
sea should create a wind barrier which will shape a more comfortable climate in the
pedestrian area. The E-brick can be used here in a same way like it was used next to the
street for small cafes and shops or more innovative ways can be found for example with
right design solution E-brick can become a floating restaurant or a floating fish market, it
also can be attached to existing structures which will be saved and renovated.

The third suggestion is to embrace the history of the area and connect the 4
historical buildings with historical path. The main theme of the path could be marine
industry or maybe some famous personalities. Local artists or just local people could share
some stories and help create installations and art works which correspond to the chosen
theme. Most of the cafes, offices, shops and housing should be representing historical
theme and slowly blending to the modern part of the site which will be concentrated in the
north and east sides.

Connecting Historical Venues
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The fourth suggestion is to bring nature back to the harbour area. At the moment site
is like a concrete desert. Only greenery we could find there was grass and few trees. The
seaside area is also quite poor. It has the same plants like those few in the industrial area
next to it. One of our teams’ concepts is urban farming and in order to have a healthy soil
and plants there has to be a big variety of flora and fauna in the area.

Connecting Green Areas

We suggest creating two veins continuing through the entire site and acting as a
corridor for bees, butterflies, birds and other small creatures to move around. Bigger parks
could be established next to 4 historical buildings emphasizing them.
While concentrating on the ways how site can be reconnected to the surroundings
we ended up creating a life pattern which represents different activities. In this way we
came up with the layout of the streets and spaces where public life and interaction
between people will happen. This is an organic way to develop towns and cities instead of
focusing on pretty forms; we focused on interactions, connections and movements. E-brick
can be very useful as a standalone structure when smaller areas have to be revitalised. It
can be used as infill architecture element and as a pedestrian street or square structure. In
our case after creating the grid of life and space we still have a lot of area where more
interesting architectural solution can fit.
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Main Connections Plan

The edges of the site will be acting as an ecotone (transitional space between two
different ecosystems). This means that all edges of the site are spaces where species meat
and interact. In this area most of life happens and most of information is shared. These
areas attract different people for different purposes and create opportunity for everyone
to enjoy life.

From people to spaces to buildings

The principle of human scale planning and concentration on life and movement in
the area gave us a natural and reasonable street layout where people and activities have
space to happen. Most of intersections should be design as a space where all activities
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and people come together. Most active points in the area will be around historical
buildings.

Area can be subdivided into 4 blocks but they will be closely connected to each
other and create smooth transaction from very dense and active area to more private
residential and business and will lead to the seaside. By saying High density we mean
buildings no more than 6 stories. This was chosen in order not to create too big contrast
between harbour and buildings around it. 6 storey building seems reasonable to increase
density and still support human scale planning principles. Between High and Low density
areas the will be a nice transaction with water activities park and historical features and it
will lead people to a more quite space where we aim to create a strong community by
having 2-4 storey buildings. This area will not have private houses but there will be
opportunity to have more privacy. Main focus in Low density area is to have safe space to
grow children in the city center and also to encourage urban farming and communication
between neighbours. The layout of built environment is not final but in order to understand
how different size buildings create space between them we created a diagram of a
possible layout of the site.
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These diagrams clearly show that smaller structures create more flexibility in the area
for public life. Despite the clear fact big structures also can be designed to be pedestrian
friendly and interesting by addressing most of focus on the ground floor design, details and
cuts through the building into courtyards.

Built environment

éBRICKS placed next to each other

Example with 2 apartments
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éBRICKS and green house

Modules placed on existing buildings

Example with apartments and green house used
as public space (hallway, staircase, shared
gardening facilities)

Modules attached to existing building
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Urban Proposal: CASTELLÓN, SPAIN
The City of Castellón

Castellón de la Plana, or simply Castellón, is the capital city of the province of
Castellón, in the Valencian Community, Spain, in the east of the Iberian Peninsula, between
the mountain range known as Desert de les Palmes and the Mediterranean Sea.
The

first

known building in

the

area

was

the Moorish castle of

Fadrell,

but

town proper was officially founded in 1251, after the conquest of the Moorish Kingdom of
Valencia by King James I of Aragon in 1233 (“Universitat Jaume I” takes its name after king
James). During the Middle Ages, the city was protected by moats, walls and towers, and
a church was built, later becoming a cathedral.
In the 19th century, the city walls were torn down and it slowly began to expand. In
1833 Castellón became the capital of the newly constituted province. In the second half of
the 19th century, the city again began to expand, marked by the arrival of the railway, the
enlargement

of

the port and

the

construction

of

representative

buildings

(Provincial Hospital, Casino, Theater) and parks.

A view of Castellón in late 19th century

Today’s view from UJI to the harbor
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Current issues in Castellón area

Nowadays in Spain, together with other countries, the sector of the construction
presents a state of recession due to the economic crisis that exists in the country since 2008.
Due to the crisis, now in most of the country there are many abandoned buildings in
a lot of cities, because they began to construct buildings that have been paralyzed by the
economic situation. It is also observed that there are many empty lots in the middle of the
city, which could be used for urban gardens or green areas in many cities. And finally,
stands out the abundance of old buildings that are obsolete and in bad conditions, and
also have low levels of energy efficiency.
For this reason we propose the intervention in the city of Castellon, in the field of
urban regeneration with 3 types of actions:
•

On empty urban land lots

•

On abandoned structures

•

On buildings with low energy efficiency
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Local smart grids + TRAM integration proposal

The place where we propose to begin work is specifically on the line of the “TRAM”
of Castellón. The “TRAM” is a trolleybus of speedy transit that circulates along de city of
Castellón. It communicates the University with the harbor zone and it’s planned to expand
the routes in the future.

Castellon’s TRAM electric trolleybus system

With this intervention we propose to generate a Smart grid, which energetically
connects all the buildings on which we are going to act, and in this way we will obtain an
energy exchange beneficial for all the society. With the expansion of the routes of the
TRAM, the Smart grid should be gradually extended in the future.
The objectives to be achieved with this intervention are to improve mobility, the
integration of green spaces and urban gardens, the energy rehabilitation of old buildings
and abandoned structures and the integration of renewable energies.
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Following, we have done an analysis of the buildings most important that are
obsolete, abandoned structures and empty lots that are located in our zone of action, the
line of the Tram, with a range of extension of 300 meters in both sides of the line.
The line of the Tram is divided into 5 zones. For each of them we have studied the
empty lots that exists, the disused buildings and abandoned structures, identifying them on
a tables with their location, the basic characteristics and the pictures of each one. On this
way, later we will classify the buildings which will be selected for energy rehabilitation and
to transform them into new buildings according to the needs of citizens.

Intervention zones in Castellón’s urban proposal (see project drawings for more details)

ZONE 1: Harbor of Castellón
ZONE 2: Connection between Castellón’s Harbor and Castellon’s main urban core
ZONE 3: Castellón’s Urban Core
ZONE 4: Train Station until Rio Seco Bridge
ZONE 5: Rio Seco Bridge until University Jaume I

We are going to make a brief description of every zone analyzed in Castellón. For a
full analysis of indicator #9 in the town of Cstellón, please refer to APPENDIX A: Analysis of
Urban Areas in Castellón, Spain.
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ZONE 1: Harbor of Castellón

Below we have identified the most representative buildings and sites located in this
zone. In total there are:
 3 Sleeping Structures
 3 Unbuilt Sites
 7 Abandoned Buildings
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ZONE 2: Connection between Castellón’s Harbor and Castellon’s main urban core

Below we have identified the most representative buildings and sites located in this
zone. In total there are:



1 Sleeping Structure



10 Unbuilt Sites

 2 Abandoned Buildings
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ZONE 3: Castellón’s Urban Core

Below we have identified the most representative buildings and sites located in this
zone. In total there are:

 4 Sleeping Structure
 12 Unbuilt Sites


11 Abandoned Buildings
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ZONE 4: Connection between Castellon’s core and University district

Below we have identified the most representative buildings and sites located in this
zone. In total there are:

 0 Sleeping Structure
 8 Unbuilt Sites


7 Abandoned Building
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ZONE 5: University district

Below we have identified the most representative buildings and sites located in this
zone. In total there are:
 0 Sleeping Structure
 6 Unbuilt Sites
 2 Abandoned Buildings
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Applying éBRICK concept

One of the possibilities that the éBRICKhouse provides is rebuilding what we have
called 'sleeping structures'. To do this, we have carried out a case study in the city of
Castellón. The construction of this building was interrupted after the collapse of the
construction company in 2008. Since then, it was abandoned in the building phase.
In Spain, there are 290,000 dormant buildings under construction. But this is not the
only case in the European Union. Therefore, we have proposed business plans to mend the
current situation. For instance, Sareb (Asset Management Company Restoration Coming
Banking) will provide €133 million to regenerate 'sleeping buildings' from the standpoint of
energy efficiency and sustainability.
The case-of-study-building is located between Santa Maria Rosa Molás Street and
Caputxins avenue. The building has 3 stories of built structure (ground floor + 2 floors) and
there is a fourth floor without roof structure. This is one of the case studies which we are
implementing in the project. With it, we are checking our prototype’s performance with
regard to the building height.
Table of m2 built surfaces
Ground floor

853 m2

1st floor

583 m2

Roof on ground floor

270 m2

2nd floor

560 m2

3th floor

560 m2

Roof

560 m2

Total

3.386 m2
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“Google Street View” showing the abandoned structure

(From left to right) South and East Façade
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North façade

West façade
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As the project evolves, we will be able to make a detailed study of the case. So far,
we have estimated some general data for a possible potential behavior of the building.
We have also made an éBRICKhouse pre-design for this case. To perform the analysis, we
pursued these goals:

-

complete the building using éBRICKhouse prefabricated systems,

-

integrate Photovoltaic energy,

-

improve energy efficiency.

-

incorporate nature and agriculture into the building.

Structure
First of all, a report on the structural condition of the building must be made, in order
to detect possible pathological conditions, which need to be solved. In our case, we
assume that the building is in a good state of conservation. According to municipal
regulations, the maximum height allowed on the plot in question is 4 stories. The structure is
made of reinforced concrete and the roof is unfinished. The longest span between the
pillars is 6.5 m. This last data is very important since our modules are 8 meter long at
maximum.

Rendered picture – Structure state
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Envelope
The flexibility of our building system lets us adapt it to any geometry. In addition, high
level of prefabrication allows us to operate quickly, compensating, to an extent, for the
time lost after the building was abandoned. Moreover, the system’s thermal features ensure
necessary strength and update the building to the values of the current regulations at the
time of the intervention.
The spaces between the walls and pillars (reinforced concrete) are areas where
thermal bridges can occur. The solution we propose, double skin, prevents thermal bridges
and helps to save energy, giving continuity to both materials and solving the building’s
envelope, which is provided by heating, water and fire resistance.

Rendered picture – Architectural design proposal
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Photovoltaic integration
The East façade of the building is not shaded by other buildings. In addition, the front
plot allows only 4 stories and it is separated enough not to throw shadows onto our building.

Picture – Photovoltaic integration in the East façade rendered

This area surface of the facade is 120 m 2, so that with this size, we could install our
solar tracking system, which uses amorphous silicon panels with a capacity to produce kWh
5141.33 per month.

Month

Em (kWh/month) 90º

Em (kWh/month) 0º

total(kWh/month)

1

71,40

152,51

223,91

2

84,26

191,44

275,70

3

125,54

303,64

429,18

4

143,14

362,27

505,40

5

168,85

444,70

613,56

6

167,84

457,99

625,82

7

172,91

471,73

644,64

8

157,69

419,06

576,74

9

132,98

333,41

466,40

10

107,94

251,43

359,38

11

72,75

158,92

231,67

12

60,23

128,69

188,93
5141,3

kWh/month
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Thermal envelope
Using our building system the thermal transmittance would be:
Wall:

Roof:

Both results fulfill minimum thermal transmittance requirements in current Spanish legislation
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Nature and agriculture + energy efficiency
We have made an initial architectural design of the building, making it a priority to
include green spaces and greenhouses. As in the prototype, greenhouses are turned into a
common area between houses where users can grow fruits, plants and vegetables.
Six greenhouse areas have been included with a total surface of 180 m 2. This amount
represents 594 m 3, which are available to install our passive system, based on phase
change materials. Then, it must be taken in account that the city of Castellón has a
generally hot climate, with cold phases of 4 and 5 months a year. Thus, over 70% of houses
do not have heating boilers; instead they use electrical systems as a temporary measure.
Therefore, we have dimensioned greenhouses’ volume depending on the area of the
house. In this way, to make a building distribution, we have used an energetic criterion,
beside an aesthetic one.

Rendered picture –Greenhouse x 6
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The following data has been estimated for the greenhouse in the most adverse
location (top of the picture above, on the left). It has a volume of 99 m3 and a glass
surface of 15.3 m2 to 90º and 9 m2 to 15º. The total of PCM is 1000 kg, allowing us to arrive
at the following information:
Month

Hm

Hm

kWh inside

January

1

100,00

80,80

2031,48

February

2

95,00

92,70

2059,02

March

3

109,00

137,00

2610,63

April

4

89,10

155,00

2482,41

May

5

80,30

185,00

2604,23

June

6

0,00

0,00

0,00

July

7

0,00

0,00

0,00

August

8

0,00

0,00

0,00

September

9

0,00

0,00

0,00

October

10

117,00

123,00

2607,39

November

11

96,70

82,80

2002,24

December

12

91,80

70,50

1835,14

For the period from July to September, the estimation is 0, as there is no need for
heating during these months. The greenhouse would be ventilated, and it would include
solar protection, to allow for a comfortable use of this functional space.
Energy used

Energy used

kWh

kWh

house/month

house/day

kW (10h)

Power used
kW(10h) all

1218,89

40,63

4,06

24,38

1235,41

41,18

4,12

24,71

1566,38

52,21

5,22

31,33

1489,44

49,65

4,96

29,79

1562,54

52,08

5,21

31,25

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

1564,43

52,15

5,21

31,29
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1201,34

40,04

4,00

24,03

1101,08

36,70

3,67

22,02

Based on these data and assuming the system is running 10 hours a day, we have come up
with three possible combinations of housing types: 80 m2 apartment (C1), 100 m2
apartment (C2), 120 m2 apartment (C3).
C1

C2

C3

10 h

10 h

10 h

80 m2 house

100 m2 house

120 m2 house

W (20-23 ºC)

W (20-23 ºC)

W (20-23 ºC)

1154,66

1443,33

1731,99

1170,31

1462,89

1755,47

1483,84

1854,80

2225,76

1410,96

1763,70

2116,44

1480,20

1850,25

2220,30

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

1482,00

1852,50

2223,00

1138,04

1422,55

1707,06

1043,06

1303,83

1564,59

In total, the building could have 21 apartments using type C1 housing; 16
apartments using type C2 housing; and 14 using type C3 housing.
Moreover, 270 m2 in the roof over the ground floor are intended as green and local
shared areas. These places are designed to improve relations between housing users.
Additionally, in order to incorporate an outdoor space for common use, we have designed
lounge areas with furniture from recycled pallets, which encourages the do it yourself spirit.
Furthermore, to avoid extra energy expenditure, we have installed tiles that capture solar
energy during the day and emit light at night.
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Rendered picture– Roof over the ground floor design

Rendered Picture – recycled pallets’ furniture detail
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1.2. Market Viability of the product
HORSENS’ Market
Product
éBRICKhouse is a house that gathers both urban and renewable characteristics in its
concept. Through this concept public awareness of the future houses design should be
increased as it is fully operated by solar energy and is equipped with different interior
systems such as heating and cooling which makes it suitable for different climates. The
house has been planned within prefabricated elements with flexible size and space. The
materials and products used were carefully chosen in order to minimize their effects on the
environment, adding value to the product and affects consumer perception of the brand
image (éBRICKhouse). Moreover, it offers both full functionality and an economic benefit
with community spirit. Furthermore, a landscape has been developed to assist the
performance of the social environment.

Durability and sustainability were also taken into consideration when using materials
and products in building éBRICKhouse to ensure quality to enhance building the brand
image.
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Product life cycle
As being a new technology the
éBRICKhouse

is

located

in

the

introduction phase of the product life
cycle curve. The business might incur
losses because the product’s sales
growth is typically low.
However, in the long run (after five to ten years), sales will be increased as the
product éBRICKhouse begins to have a good position in the customer’s mind. Furthermore,
when energy prices increase the demand for sustainable solutions will be higher. For the
time being, it is rather difficult to say when the growth phase will begin and how long will it
take. However, once the product is released to the market and has a considerable
amount of publicity, it could be profitable in the early life cycle stages to maximize profits
and penetrate due to low competition.
Price
There are three types of pricing tactics that can be utilized in pricing éBRICKhouse.
Since SDE is focusing on high quality work and materials, the production costs should be
high. Skimming pricing strategy is most suitable choice for the time being. According to this
strategy the product will have a high price during the first phase of the introduction in the
market; the price will be lowered over the time following the expected growth of the
demand. This process can be seen in the graphic below.
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In order to achieve the better price an analyses of the contest it comes to be
necessary, in which the house is willing to be situated: Horsens, Denmark.

Cost analysis
According to the estimated project’s cost that SDE teams were working on, the final
cost of the éBRICKhouse project would be around €217’529, 00. However, this is the price
for the prototype that excludes some extra working activities such as: 3 workshops in Paris,
Castellon and Horsens. In addition, the transportation expenses of the building materials
from Horsens, Denmark to Castellon, Spain are included, as well as the teacher’s
consultancy etc. Apart from the extra expenses, the final price of the house would be
approximately € 207530.91 which is equal to approx. 1.5 Million DKK.

Demand analysis
In order to better analyze the demand side, it is important to take into consideration
what is the inclination of Danish and especially Horsens population regarding investments in
houses.
First of all, it has to be considered the fact that Denmark is one of the six countries in
Europe with the high level of salary, which in average goes around $6628 per month. In
Horsens, as it can be seen in the graphic below, salaries per year are slightly lower
comparing to the national situation. But it can be affirmed that, high salary can assure a
high possibility to invest in new houses.
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Concerning house price in Denmark, the situation is changing over the years and
according to the Association of Danish Mortgage Banks (ADMB), today prices are around
10,257 DKK per sq. m. Nowadays, Denmark is experiencing a drop of around 2,5% in the
house price. Focusing on Horsens demand side the situation is the following:

Price per Square Meter to Buy Apartment in City Centre

27,466.67DKK/ 3,680.37 € per
sq.m.

Price per Square Meter to Buy Apartment Outside City 18,611.08DKK/ 2,493,77 € per
Centre

sq.m.

Competitors’ analysis
It is taken into consideration one side one of the main competitors, who is now in the
market: BOZEL. They produce passive houses for a price which goes around 11,999.00 DKK
(1608 €) per sq. m. assuring high design and maximum efficiency. On the other side it is
taken into consideration prices for prefabricated houses which in average the price is
8,954.64 DKK (1200€).
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Putting data together we can finally affirm that for what concerns the demand side,
costs are around 3000€ per sq. m, while éBRICKhouse is offered for a cost of approx. 3400€.
It is clear that the initial investment for éBRICKhouse could be higher but it has to be taken
into consideration that in the future house costs are willing to be zero, while for a regular
house they will keep increasing over the time. This future turnover that is proposed for
éBRICKhouse is willing to assure a mark-up of 30%, with a final price of 4420€ per sq. m.
Moreover, it has to be considered that the analyzed costs are for the prototype; in the
future the production will grow, assuring minor costs and consequently a growth in market’s
competition.

Promotion
To increase the level of customer awareness and sales of the product
“éBRICKhouse”, promotion process is needed. Generally, solar energy promotion should
focus primarily on customer benefits and payback when having renewable technology.
However, the number of environmentally concerned people in the modern societies such
as Denmark keeps increasing dramatically due to a high level of public awareness of clean
energy, which is also supported by the government. Moreover, using communication and
advertisement strategies to favorably present éBRICKhouse in the marketplace and making
sure that the right messages are presented to the customers would help build up a good
image of the product.
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Advertising strategy
There are many ways to advertise the product “éBRICKhouse” in the Danish market
and to the target customer in particular. Traditionally, brochures present the product
professionally as well as banners and flyers to make the first impression of the product. It
can also be useful to have these available to potential customers, electronically on the
homepage of éBRICKhouse. Other types of media could be exploited, such as newspapers
and TV commercials. Équipe VIA UJI should go through the entire advertising strategy steps
to achieve the goal.

Identifying target group
éBRICKhouse is targeted to middle aged couples with children who are interested in
maintaining an affordable and sustainable lifestyle. The house will be fitted with various
features that will keep it sustainable and affordable, in order to be energy efficient and
comfortable for its inhabitants.

82

Define advertising objectives
By advertising équipe VIA UJI, it can create éBRICKhouse awareness, stimulate sales
and position the product in the consumers' mind. Creating brand awareness can help
équipe VIA UJI to legitimize its entity as a company so that the customer can easily
recognize the name.

Set the advertising budget
The accomplishment of the advertising campaign will depend entirely on the
amount of money will be spend. It also depends on how effective and long équipe VIA UJI
needs its advertisement to be.
However, the environmentally concerned people number in the modern societies
such as Denmark keeps increasing dramatically due to a high level of public awareness of
clean energy which is supported especially in Horsens where the Commune is working
together with the Insero Fund. Insero, made out of the merger of two power suppliers, NRGI
Horsens and NRGi Aarhus, together they have over DKK 700 million dedicated to creating
growth and development power in Horsens. So far, Horsens wants by the end of 2035 to
switch the entire heat and electricity supply to renewable energy which benefits équipe
VIA UJI`s plan of entering Horsens as a renewable sustainable housing option.

Advertising
Concerning advertising, one option can be internet ads such as Google AdWords.
Using Google AdWords is a particularly good advertisement option since it is paid per each
click on your ad, which means that money are spent only if it works. Moreover, Google
AdWords can be set to target a specific city (Horsens). Équipe VIA UJI should go through
the entire advertising strategy steps decisions to achieve the campaign.
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Advertising mode

Nr. of units

Cost

Brochures

2000 units

12.000DKK

TV Commercials

10*6000DKK per 30 sec.

60.000DKK

Google AdWords

200DKK Daily Budget

6.000DKK

Website design

5.600DKK

TOTAL

83.600DKK

Regarding Google AdWords, a daily budget of 200 DKK per day should be set for the
first month, measure the impact that has had on éBRICKhouse advertising and consider if
it’s worth continuing with this advertising option. Highly targeted words have to be chosen
in order to maximize the effect of the ads. The Google ad would look such as:
“éBRICKhouse: Renewable and Sustainable” this way our ad can come up whenever
someone is searching for anything related to renewable energy or sustainable houses. Also
to maximize the effect and minimize the costs of the Google advertising we will set the ads
to target people that use the search engine from within Horsens and immediate vicinity.

Message and media decisions
It is essential for any advertising campaign to understand the foundation on which
advertising messages are built on. Without acquiring it, équipe VIA UJI campaign might be
irrelevant to the target group. The messages must highlight the customer benefits when
acquiring the product. For media class decisions, équipe VIA UJI can take on whether using
television, press or both. Messages can be seen clearly in communications plan.
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As éBRICKhouse is more expensive than the conventional house, the message has to
contain the fact that a renewable house has zero household consumption, in order to
justify the increased price of the house.
Demand

charts

Another factor to consider is the number of consumers in the market. According to
Danish statistics, the number of people (owners) living in detached farmhouses and linked
houses is approx. 18.000 and 2.000 respectively. These are the people most likely who would
have an interest in owning an energy efficient home. It also shows that for the
éBRICKhouse, the final price would have to be higher than those of the weekend cottages.
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Execute campaign
équipe VIA UJI has to control the campaign execution. This signifies that it should
decide on the time and the audience being targeted. Équipe VIA UJI should make sure
that they have sent the right message to the right people.

Place
The place under investigation is the Danish market, where there is a quite high level
of indirect competition as Danish companies are considered as pioneers in the field of
green energy. We want to be focused on Horsens taking advantage of the project that the
city is trying to develop, in order to transform the harbor in a new city part. Moreover, it is
important to consider that the Danish government has put a future plan for switching
power resources to more green and sustainable ones, in order to reduce CO2 emission
within 2050. A support from the government would be indispensable for the success of the
éBRICKhouse.
Talking about place it comes necessary to choose an appropriate distribution
channel which is a set of institutions that aim to transfer product, propriety rights from the
producer to the final costumer. The first step consists in choosing how to cover the market;
we opt for a selective distribution. In fact, in this way there is a control in the sell channel
and the brand can be protected. Moreover, this kind of distribution allows managing low
sell volumes.
For éBRICKhouse business to be initiated in the Danish market, distribution channels
should be made. Direct channels indicate that the product goes from équipe VIA UJI direct
to end customer. However, the building phase is shared between équipe VIA UJI and the
Horsens commune, which is developing the project for the new harbor area.
Équipe VIA UJI is planning to sell the concept to those who are involved in the
Horsens new area and are going to implement the project. The éBRICKhouse model could
be positioned in a store to be exposed visibly to potential customers. An online store is a
successful option for the time being for almost all businesses. The distribution channels
would work as following:
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équipe VIA UJI should contact Horsens Commune, who can spread the information
about éBRICKhouse project. It will be important to show how the product has been
created; this can be perfectly fixed with the two main goals that the team will focus on:
-

The city for all: the harbor, part of real life. Building éBRICKhouse, the citizens from the

new area will have the possibility to actually live and enjoying the harbor;
-

Frames for the good life: putting together the high comfort that éBRICKhouse has

plus the possibility, as the Horsens commune is planning, to develop and attractive and
place, will create a good life for any Horsens citizen.
If they are interested in it, équipe VIA UJI will allow the project’s use. In this way the
responsibility will move from the team to Horsens Commune. It means low risk of investment.
The construction company would implement the concept, meaning that they will
assemble the product. It is clear that with such a strategy équipe VIA UJI will gain credibility
due to the fact the team will cooperate in the creation of the new city part in Horsens. At
the same time the team will not have huge investment risks.
Distribution
For éBRICKhouse business to be initiated, distribution channels in the Danish market
should be built. Direct channels could be useful, that is from, équipe VIA UJI direct to end
customer. However, the building phase is shared between, équipe VIA UJI and a
construction developer. Most likely, équipe VIA UJI is going to sell the concept to a
property developer who is going to implement the concept of the house. The éBRICKhouse
model could be located in a store to be exposed visibly to potential customers. An online
store is a successful option for the time being for almost all businesses. The distribution
channels would work as following:
Potential customers may contact équipe VIA UJI for information about the product;
if they are interested in it then équipe VIA UJI can contact a construction company to build
the éBRICKhouse having in mind that all the planning is still for équipe VIA UJI. The
construction company would implement the concept meaning that they construct the
product. It will generate its own profit through building process.
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Marketing objectives

Équipe VIA UJI is building an energy efficient house (éBRICKhouse or multiple floor
houses), which is fully operated by solar energy and is equipped with different interior
systems such as heating and cooling, which makes it suitable for different climates. There is
one objective équipe VIA UJI would like to achieve by developing the éBRICKhouse
concept:
By producing such a house, équipe VIA UJI is establishing a new product or concept
into the marketplace: the “Danish Market”, Horsens.
The market is basically business to consumer through a construction developer, which
means that équipe VIA UJI is creating this concept and making it accomplished by a
contractor, followed by the delivery to the customer. Being located in the introduction
phase of the life cycle, the growth and sales of the product will be limited. On the other
side, the competition level is low, which could be exploited to generate sales. Denmark,
respectively Horsens is considered a pioneer in the field of renewable and sustainable
energy, therefore it is a good target to launch the product.

Analyzing External environment

PEST Analysis
Political
Danish government is taking wide steps in using and developing clean energy; this
makes Denmark on top of the list of the countries who are seeking green energy.
According to “viden om energy” website, Denmark will use 20% of green energy by 2020.
These days there are huge efforts from the government to use green energy everywhere to
eliminate the CO2 emissions, but that will not happen overnight, it takes time to implement.
The political aspect has an impact on the energy sector and clean energy in particular.
Danish government supports the green energy concept and encourages companies to
stimulate green and sustainable usage of energy, according with the “Accelerating green
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energy towards 2020” paper. This is an historic new Energy Agreement reached in
Denmark.
The Agreement contains a wide range of ambitious initiatives, bringing Denmark a
good step closer to the target of 100% renewable energy in the energy and transport
sectors by 2050.
No energy agreement has ever been reached by a larger and broader majority in
the Danish Parliament than this one; and no Danish energy agreement has previously
covered such a long time horizon. Horsens has set itself the target of becoming Denmark’s
leading competence center within energy and green IT. And by 2035, the city’s electricity
and heat supply must have switched entirely to renewable energy. Local governments,
company heads, energy and power suppliers, researchers, passionate entrepreneurs and
investors are setting up sustainable initiatives without waiting for over- all directives,
chrome-plated climate agreements or political targets. Horsens has developed a unique
collaboration model between politicians, companies, researchers and civil society, which
appears to accelerate the switch to a sustainable economy. These factors have an impact
on the modern way of thinking energy wise, as people tend to evaluate the energy
consumption in their homes. ÉBRICKhouse can have a solution to deal with this issue.

Economical
Economically speaking, factors such as unemployment, income and GDP are
decreasing; this indicates a healthy economic environment. These factors would actually
help analyzing customer’s purchasing capability for such a product. Denmark has almost
recovered from the impact of the financial crisis that every country was and is suffering
from. The following tables are showing how the Danish economy is refreshing after five
years of recession that has blown different economic sectors. It becomes explicit to
everybody that when individuals are employed and earning adequate salaries, the easiest
way for them is to buy their own houses.
http://www.dst.dk/en/Statistik/emner/velfaerdsindikatorer.aspx
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For Horsens the situation is pretty much the same like in the rest of the country. In the
current economic situation, investment in energy efficiency offers governments a muchneeded tool to avoid economic stagnation. These Investments also measure redirect
money otherwise spent on energy costs, reduce emissions and uncertainty and create jobs
due to the short-term employment of labor that is otherwise idle during recession. The
investment in energy efficiency, in particular, has immensely positive and immediate
economic implications.
Technical
As it is already mentioned before, Denmark is one of the clean energy countries
which had sought green sources to produce energy such as wind and sun energy. At the
moment, in the field of energy, Danish companies are making a progress in using natural
resources to stem energy such as Vestas, Danfoss, Siemens Denmark and Dong.
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Horsens has proved many times previously to be able to host international events.
The remarkable transformation of the city’s closed state prison turned into a tourist
attraction, like Europe’s very own Alcatraz, is but another example. Horsens’ third change
was its transformation from a grey industrial town to leading concert venue, with worldclass artists such as Bob Dylan, Bon Jovi, Roxette, Metallica, David Bowie, Elton John, Sir Paul
McCartney, Madonna, the Rolling Stones, AC/DC and U2 topping the bill. These events
show that Horsens has the power to grow and act in the international scene of
development. Even Horsens does not have an university and a research center related to
it. Insero is one of the most important “player” for Horsens. Insero’s major strength in the
green transformation of Horsens is that the fund was born out of a green mission, with large
amounts of money behind it. The “Insero way” map is shown in the following image. There
are a lot of different companies about green energy such as: Ecomove. Ecomove offers
innovative solutions for the future market of e-mobility. With extensive knowledge and a
specialty in lightweight technologies, Ecomove also provides engineering for developing
economical and climate-friendly vehicles. Furthermore, Ecomove develops electric and
hybrid-driven vehicles on their very premise – vehicles which unite function, safety, low
maintenance and low weight, benefitting both users and the environment.

1.1.1.
1.1.2.
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Social
Moreover, there is a great percentage of the Danish population who is
environmentally concerned and is seeking sustainable ways of living. Heating and
electricity prices are getting higher (from 1,46 dkk/kWh in 2005 to 1,98 dkk/kWh now),
therefore in the long run there will be a high demand for ecological houses to decrease
the power expenses. Actually in Copenhagen we are assisting to a forced increase in
electricity in order to bring consumers to use renewable and sustainable energies. These
factors would be considered as opportunities of success to increase sales and shorten the
time needed.

SWOT Analysis

The SWOT analysis shall provide an overview of the company`s major strengths and
weaknesses and also the market opportunities and threats.

Strengths



Adaptable to different climates

As said before in the paragraph of marketing objectives, équipe VIA UJI is building an
energy efficient house, which is fully operated by the solar energy and has different systems
(such as heating and cooling) that make it suitable for different climates.


It is an energy- efficient house powered by the sun

The main idea behind éBRICKhouse is to build an energy efficient house powered by
the sunrays, which produces energy that will be enough to power the domestic
consumption of residents.


Due the solar energy, éBRICKhouse has a reduced consumption (lower housing
costs)

The purpose of the team is to design a house that can be powered only by the sun and
to reduce the consumption by minimizing the electricity bills to 0 DKK per month. Normally
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the electricity consumption in one standard household is 15 kW/ h, here the aim is to
minimize it to 0 (maximum that can be use from external supplier is 2, 25 kW/ h), so the
inhabitants will not pay for electricity.

Moreover, the residence will reduce the housing cost like heating, cooling and water by
different systems that the house provides to its residents.


It can be modified to multiple stores

The modules can be stacked on each other to create multiple stores.


The concept was made to fully adapt and satisfy the customer`s needs

Main idea of the concept is to satisfy the customer`s needs and requirements. As such are
the high quality materials used for building the house, sustainability, lower consumption cost
(electricity, heating, cooling, water) – energy efficient; as well according to the place it is
to be built everywhere no matter the climates, to be comfortable (target group are the
families with children) and pleasantly with smart space allocation; to improve customer`s
way of living and its social environment.
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Weaknesses


Not enough funding for now in order to apply our business plan

For now the team has sponsors from different sectors but they are not still enough for
funding our business plan, which requires searching for other potential sponsors for fulfilling
our aim. One of our main targets will be Horsens commune, because they are investing in
energy efficient projects.


éBRICKhouse will be launched on the Danish market in the summer of 2014,
therefore it will be an unknown brand.

Opportunities


Develop a self-sustaining neighborhood

One of the ideas is to develop a self-sustaining neighborhood in the north area of Horsens
harbor, which is to be transformed into an attractive city part with attractive housings,
workplaces, places for relaxation and rest.


Renewal of the Horsens Harbor, by applying éBRICKhouse multi stores concept



Sustainable living opportunities

équipe VIA UJI is aiming to create a project which itself will promote sustainable living.
Moreover, it believes that sustainable living is the answer for the problems that our world is
facing today and wants to create an environment, which is encouraging the growth of
sustainable living.


If équipe VIA UJI will win SDE2014, they will be able to create brand awareness

Winning the competition in France will give the team the opportunity that people and
companies will be aware of the brand and will give them the possibility to create brand
awareness, which is important for future development and progress.


Expanding on the Danish market followed by a 5 year plan of implementing the
concept all over the country

As said before in the report éBRICKhouse is in the introduction phase but in a long run
period, which is approximately 5 to 10 years; sales will be increased as the product begins
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to have a good position in the customer`s mind. If the product succeeds to create good
brand awareness in Horsens, the chances to expand on the Danish market seem realistic.


Continuous improvement of the product by creating a variety of new products



Becoming a leading company in building green houses that use renewable energy
sources

éBRICKhouse is unique in many aspects which give the opportunity to become one of the
leading companies in building green houses that use renewable energy sources. It has a
wonderful design which is important nowadays to attract the caution of the buyer;
guarantee high integration of innovation technology and design; smart use of space with
flexibility of movement in order to maximize the livability; Leca material for the soil in the
garden, etc.
Threats


Competitors such as Bozel, that have been in this type of business for a while and
they have experience with a strong brand name

Bozel is one of the main competitors of éBRICKhouse; it has a long experience in the field of
renewable and self-sustainable houses. Moreover, the company has strong relation with its
suppliers, which is a great point of strength for them.


Newer entries on the market can be seen also as a threat for éBRICKhouse

As Denmark is one of the countries where the green energy and innovative environment
friendly buildings are honored, the possibility in the future for new entries is huge, because
the world is oriented to more efficient and sustainable products. Moreover, the business
barriers are affordable to other house developers that enter the market.
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Competitive advantages

The competitive environment consists of numerous factors that are relevant to
équipe VIA UJI strategies. In this analysis we will tackle the most relevant ones. These factors
are: competitors (existing or potential), suppliers and customers. Therefore, to examine the
competitive advantages, we will use Porter Five Forces model.

Porter Five Forces

The threat of new entrants
It refers to the possibility that the business barriers (developing self-sufficient houses)
are affordable to other house developers to be entering the market. The concept of
éBRICKhouse is partially new; therefore the competition is still moderate as the product is
still in the introduction phase. However, in the near future competitors will jump into the
market as it becomes profitable.

Economies of scale
This appears when spreading the cost of production over the number of units
produced. Therefore the cost per unit produced declines as the production volume per
period increases. This is a considerable entry barrier, as this would force new entrants to
come in at a large scale which entails a huge capital. Once the concept is being sold to a
property developer, then it is his responsibility to build the concept. Though, it can be built
as a separate cluster of units or multiple floor buildings, this will reduce the production cost
per unit which refers to the exploitation of economies of scale theory.
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Capital Requirements
In general, construction requires a big amount of finance, and developing a
concept such as éBRICKhouse would increase the costs, as it is more developed and
costly. In addition, developing an energy efficient house requires even more financing as it
needs R&D researches and know-how. équipe VIA UJI is providing the Danish market with
éBRICKhouse concept, if the end customer is interested in the house or the apartment,
then équipe VIA UJI can negotiate with a developer to build the house according to the
project`s plan.

Product differentiation
ÉBRICKhouse is unique in many aspects. It has a wonderful design and we all know
how important is to have an interesting design for the final buyer. It is becoming more and
more apparent that a well-designed structure can improve working productivity, boost
student test scores, decrease sick time, and even promote physical activity, all this while
increasing energy efficiency. Furthermore, the environment where the house will be
located is the Horsens harbor. Horsens Commune has a new urban design plan to bring the
city center and the harbor closer. To achieve their goals, the area will be completely
renovated with an irresistible urban design in order to attract the targeted group.
Technically, the team can afford to reach a high level of sustainability due to the
solar panels and the innovative ventilation recovery system. Therefore, éBRICKhouse is
guarantying a high integration in both areas, innovative technology and design.
During the designing phase, a smart use of space with flexibility of movement was
taken into consideration in order to maximize livability.
The external side of the building was taken into high consideration since the team
will not leave any consideration to chance. Leca is the kind of material équipe VIA UJI will
use for the soil in the garden; it can deep more water and nutrition than the conventional
soil and has better air permeability and water discharge, it keeps away from the pollution
of conventional soil and is impervious to any attacks by wet rot and insects. Therefore it
makes it easier to manage the plants and followers. It can be cleaned by water and boil it
once or twice per year.
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The bargaining power of buyers
Customers can threaten an industry by forcing sellers to cut down price, since for
now there are more clients than companies and équipe VIA UJI has to be particularly
focused on the price strategy. The power of each large buying group can be determined
by the market’s attributes and situation. The power of the Danish customer is relatively high
as people demand high quality and sustainability. Following is one of the relative Danish
buyer power characteristics.

Products are standard or undifferentiated
The buyers will be powerful when the provided product is similar or identical to other
products, because buyers can easily switch to another provider. For éBRICKhouse, the
concept is differentiated enough to make a valuable brand image in the buyer’s minds.
The product differentiation is stated above in the threat of new entrants.

The bargaining power of suppliers
Raw materials suppliers can exert a bargaining power by increasing prices or reducing
the quality level being provided to companies. They can even shorten profitability of
companies to the extent that they cannot cover their products costs. Équipe VIA UJI
profitability can be affected if the materials suppliers or developer increases their raw
material costs, but still équipe VIA UJI can switch to another property developer; so far they
did not have switched costs affiliated in the contracts. Some relative factors can increase
the bargaining power of suppliers, such as:


The supplier’s product is an important input to the buyer’s business

This applies when suppliers offer valuable materials to business that may be difficult to get
from others; the power of suppliers then would be even higher. Équipe VIA UJI is to deal
with a property developer that can take care of building éBRICKhouse or cluster of houses,
when there is a demand for it. There is no bargaining power to be exerted on équipe VIA
UJI, if the developer buys the concept himself.
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The threat of substitute products
Substitute products can have a big impact on businesses as they set limits to profits.
Normal houses are considered as substitutes to éBRICKhouse, though there are obvious
differences between the two products. Normal houses have in fact a huge impact on
éBRICKhouse, as they exert pressures to bring price down, due to the fact that the target
market may not always be able to pay extra money just because they are environmentally
concerned. Therefore équipe VIA UJI must consider the price issue as it is meaningful to
customers.

Conclusion
Porter’s five forces model shows that the competitive advantages of équipe VIA UJI is
moderate as there is a high level of product’s substitutes embodied in normal houses.
However, éBRICKhouse can compete in terms of sustainability and green energy as it stems
the energy from the sun by solar panels. In addition, éBRICKhouse is built out of carefully
chosen materials which is environmentally friendly and is equipped with a garden with glass
framing attached to the house. The competition level of similar products in the Danish
market is not as high as the product concept of ecological houses. The product is in the
introduction stage and has a potential growth in the future, as consumers begin to have a
good image about éBRICKhouse.

Economic Feasibility

Demand and market size

éBRICKhouse is an ecological house (or multiple floors house) that has sustainable
characteristics in its concept. It is fully operated by solar energy and equipped with
different interior systems such as heating and cooling which makes it suitable for different
climates.
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The figure beside shows the demand for housing sector in many countries.

Generally, house’s prices in all countries declined after a long period of high growth.
In Denmark however, prices for the time being are stabilizing after the peak in 2007. Due to
the economic crisis, which affected all economic sectors dramatically and housing sector
in particular, many employees have been laid off or at least they postponed the buying
because of a high level of uncertainty for their jobs. However, although the downward
price adjustment following the economic crisis, demand and supply in Denmark are still
close to the equilibrium level.

Demand refers to the amount of how a product or service is desired by customers.
For éBRICKhouse there are certain factors that have an impact on the demand for energy
efficient houses in Denmark.

One factor is the energy policies being made by the Danish government. The longterm goal for Danish energy policy is clear: the entire energy supply – electricity, heating,
industry and transport – is to be covered by renewable energy by 2050. With these policies
in place, it shows that Denmark is determined to make the transition to a more energy
efficient society. As the demand of the energy efficient houses increases, so will the
opportunities for éBRICKhouse.
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Another factor is the target market's income. As mentioned in the market viability,
the target market is ranging from 30 to 60 years and has a high income. Below is a graph
showing the age range of the Danish citizens with corresponding income.

In this graph, it is clearly seen that those within 30 to 60 years earn a higher income as compared to
other age groups. This is the group that is best to target for they have the resources in order to invest
on an energy efficient house.

One other factor that may affect the demand of éBRICKhouse is the price of the
product. For éBRICKhouse, the estimated price is acceptable compared to other
companies that produce energy efficient houses. Therefore, there may be a higher
demand for the éBRICKhouse because of the competitive price. Below is a graph showing
the prices of single houses, weekend cottages and owner occupied flats in Denmark from
2010 to date.
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Another factor to consider is the number of consumers in the market. According to
Danish statistics, the number of people (owners) living in detached farmhouses and linked
houses is 2.752.394 and 291.109 respectively. These are the people most likely who would
have an interest in owning an energy efficient home. It also shows that for éBRICKhouse,
the final price would have to be higher than those of the weekend cottages.
Consumer's expectations also affect the demand. One's expectation for the future
can also affect how much of a product one is willing to buy. With the Danish government
implementing new policies for energy efficient buildings, in the future there will be an
increase in demand for the houses. This is a long term opportunity for éBRICKhouse for more
people will be interested in investing on an energy efficient house.
The market for such a product “éBRICKhouse” is getting bigger as people realize
that beside the energy efficiency, the better indoor climate becomes a requirement as
well. People in Denmark have high living standards and conditions which makes this
technology matching their demand positively. The demand of éBRICKhouse product
depends as any other valuable product on individuals’ income; therefore Danish market is
under consideration as the average income is relatively high. In addition, there is a high
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level of awareness of the environmentally friendly living conditions among the Danish
people which is also considered a big reason for enlarging this market.

Appealing characteristics

The éBRICKhouse has many innovative components and advantages that help both
the environment and the user.
One of the topics we will discuss is the C2C (Cradle to Cradle) concept which
means that our product is made out of materials that are healthy to both humans and the
environment because everything is being reused either by industry or by nature through
biodegradation. Also our product is assembled and manufactured using renewable nonpolluting energy all in the way of protecting and rebuilding the environment surrounding
the house.
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The biggest advantage for the éBRICKhouse is its energy efficiency. The house is
equipped with Photovoltaic panels that produce the energy and heating.
Basically that means that once you buy the house you have no more fuel costs for
running the house. The only costs you will encounter are maintenance and other
unforeseen costs.
More than that, in certain countries such as Italy you get a financial incentive to
install solar panels for your house and we will make a small example about that.
Imagine that you have éBRICKhouse in Italy with a medium quality solar panel
system that initially costs about 7000 euro per Kw, so with a 3 KW system and an annual
consumption of 3600kw you break-even in about 11 years from your investment considering
that you gain 0,62 euro per kw produced: 0,44 euro per KW is being given by the Italian
government as an incentive for people to start using renewable energies in their everyday
housing and another 0.18 euro per KW that is the money you save from the electric bill
since the house does not need electricity from the grid.
Also the houses that produce more energy than they consume have the option of
selling the extra energy for a faster return on investment. As we said earlier it takes 11 years
to break-even on the investment but the life cycle of the solar panels is about 25 years so
that means that the house owner will receive more than 200% return on his or her
investment. These calculations and examples differ from country to country.
This energy efficiency does not only help the house user financially but also the
certain country in which these houses are built, if there are a lot of renewable energy house
users in a certain country it will increase their citizens buying power which in turn will help
the country’s economy (this is only in the case of a widespread use of energy efficient
houses otherwise you cannot measure the effect).
Another major component of the house, concerning innovative indoor quality and
design, is the interior garden that éBRICKhouse has which is the fine blend between the
fresh smell of nature with the comfort and beautiful design of your house, allowing the user
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to enjoy an afternoon surrounded by nature in the most comfortable way possible no
matter the weather.
Concerning spatial distribution and flexibility we had to come up with a solution to
maximize the living space inside the house so we thought to make the furniture in the house
as space efficient and innovative as possible, such as a bed, closet and a desk all in one
that can be compacted together in an innovative way so unless you use them they do not
take too much floor space.

Conclusion
One can conclude from what is mentioned above that there is a big potential
market for éBRICKhouse in Denmark. This fact is based on three factors that were
considered through the project report; the first one is economical, as for the Danish GDP
indicator, which shows how wealthy the population is. This indicates that the income in
Denmark is relatively high; therefore it is easy for the employed people to invest in buying
an energy efficient house such as éBRICKhouse. The process should be achieved through a
bank. The second factor is social, as most of the people in Denmark are environmentally
friendly and understand the ecological way of living. Many of them would like to live in a
house that takes its entire energy from the sun. Furthermore, the house is also provided with
other systems and a garden to amend the inside-house climate.
The third factor is political, Danish government is making their efforts in developing
clean energy policy. It was already mentioned that Denmark is on top of the list of the
countries who are seeking green energy. According to “viden om energy“ website,
Denmark will use 20% of green energy by 2020.
The Danish Government encourages the private sector to use green energy
everywhere to eliminate the CO2 emissions. The political aspect has a huge influence on
the energy sector and clean energy in particular. Danish Government supports the green
energy concept and encourages companies to stimulate green and sustainable usage of
energy. This factor has an impact on the modern way of thinking energy wise, as people
tend to evaluate the energy consumption in their homes. Finally, all the above factors
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determined that éBRICKhouse concept is suitable for the Danish and European markets as
it is adaptable to different climates.

Supply Chain

MTO - MTS approach

The scenario that the team has contains both make to order and make to stock
approach; équipe VIA UJI buys directly from suppliers the materials needed to build the
house. A traditional production strategy is used in order to match production with clients
demand forecasts. The make-to-stock (MTS) method forecasts demand to determine how
much stock should be produced to cover the whole demand. MTS is a very efficient
approach when the demand can be precisely determined.
The main characteristic to the make-to-stock (MTS) method is that it relies heavily on
the accuracy of demand forecasts. If the demand forecast is not accurate this will lead to
have excessive stock (high obsolescence cost due to the high customization of the
product) or stock-out. A similar category related to the make to order approach is the
assemble to order approach (ATO), where the supplier has to assemble for the team the
specific mix of common parts and options.

In this specific case the team (client) has placed an order to the supplier with the
specific product (written in list) and the supply with the products that are needed.
Make to stock approach instead is when the supplier produces high volume of his product
and he puts it in stock without waiting for the client demand. It is possible to use this
approach when products are standard, for example the profiles in our building.
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Suppliers
Since we cannot talk about raw material in the closest meaning because we don’t
have relevant information about them, we can just know how our suppliers will provide us
the material, how many days to provide the material and the used approach.
Main Suppliers from Denmark:
- Nilan: develops and manufactures premium-quality, energy-saving ventilation and heat
pump solutions that are beneficial to the environment; they provide a healthy indoor
climate and low-level energy consumption. (For the indoor climate solutions)
- Mater: Founded in 2006, Mater is a Danish design brand with a strong vision to create
timeless and beautiful design based on an ethical business strategy. Mater combines
exclusive high end design with working methods that support people, local craft traditions
and the environment.
- Rationel: Rationel Window A / S is part of DOVISTA Group, which consists of ten leading
window and door companies in Europe. They are our windows and doors suppliers.
- 2Rethink: The mission is to support and be around some of the best and most eco
innovative furniture companies in the market today. 2 Rethink provides équipe VIA UJI
furniture.

Main Suppliers from Spain:
- Vivania: The steel frame VIVANIA system has been applied successfully in projects design
and construction in all parts of the world, in different climates, extreme conditions and
remote and difficult places. And all thanks to a simple, inexpensive technology, and above
all, 100% reliable.
- Porcelanosa: The care and conservation of the environment has always been one of the
PORCELANOSA Group’s major concerns for this reason they provide équipe VIA UJI
furniture (Bathroom).
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- Pavireli: With an experience of over 40 years in the industry in the field of decoration in the
installation and supply of hardwood. They will provide équipe VIA UJI floor and furniture.
Note: A detailed table of material, quantity and related suppliers is placed in the end of this
document.

Transportation

Transportation is by trucks, the plan is to bring the materials from Denmark to Spain
with one truck. Vivania will send the parts with their own trucks. For few products of the
internal part of the house there will be used international expedition directly from the main
producer to the building site.
The optimal way to carry on all the items that are needed is to have a perfect
communication with the suppliers; this will allow équipe VIA UJI to make an optimal
transportation plan.
In particular, the logistic plan is to carry the material directly from the producers with the
truck order by date and calculate the residual space for all the pallets, in order to optimize
the delivery in both situations (Denmark and Spain).

Customers

The main idea is not to sell the house, but the concept. Solutions and opportunities
will be sold to project developers. As mentioned before, the solution that équipe VIA UJI will
provide for their customers is to give to project developers inputs instead of already
packed solutions; the team wants to give them the key ready to be customized and thanks
to that they can create a solution that will suits the final users’ needs. For all this reasons, the
customers in the supply chain are potentially all the project developer in the world that
intend to collaborate for a green and sustainable way to build.

109

110

CASTELLÓN’s Market

Market Viability preliminary aspects: analyzing External environment
Strategic Environment Profile from by PEST analysis.
It helps us to identify the general environment factors which will affect all companies
in the same industry.
Political factors:
In Spain there have been changes in terms of energy sector and energy renewable
due to the energy problems: Spain has high energy dependence abroad (More than 80%
in terms of primary energy, while the average in the EU is 50 %), In addition, electricity
consumption is clearly higher than the European average. Therefore, the measures to
improve the energy situation is heading towards liberalization and the promotion of
transparency in the markets, the development of renewable energy, energy saving and
efficiency.
On the other hand, Spanish government has launched electricity reform, the light
price will increase to consumers and, 700 million renewables energies would be cut.
European Energy Commissioner Günter H. Oettinger, warned of the intervention of the
European Commission in the Spanish renewable energy policy if they receive an
"inappropriate” treatment.
In Spain it has been approved Renewable Energy Plan ( PER) which objective was
achieve a minimum 20% share of energy from renewable sources in gross final energy
consumption in the European Union , in accordance with Directive 2009 / 28/CE the
European Parliament and according to the mandates of Royal Decree 661/2007.
Economic factors:
The main economic obstacle that affects Spain's economic crisis is the high
unemployment and the reduction of wages. In Spain, unemployment dates according to
the EPA are above 25% of the population which is estimated at over 6 million in 2013. The
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average monthly salary in Spain is 1,639 euros per month; a 15.34 % lowers than average for
the European Union (EU) that was about 1,936 euros. Moreover, since 2008, the average
salary in Spain suffers a decrease in purchasing power of 2.3%.
The most negative economic factor for all companies today is the financial limitation
that exists because the problems with the banks in recent years, what has been a
decrease in technology investment and the failure to achieve the goals set by our
company.
On the other hand, the fall in demand in Spain in the property sector. The building
will fall 91 % from the time of the” boom” and the sector will lose about 100,000 jobs. This is
the main obstacle to our project due to the low capacity of the Spanish society to
purchase a home.
Social factors:
Nowadays, Spanish population is increasingly concerned with the environmental
issue, although it is still not enough, which is due to rising price of electricity. Consumers
demand organic and healthy products.
This increase in the price of electricity involves us an advantage due to the savings
would be the families to have a sustainable houses.
Technological factors:
Spain is the country with a high installed photovoltaic power in the world and is one
of the largest producers of renewable energy in the world. In addition, solar panels are
becoming more innovative.
This aspect is an advantage, due to the high quality of technology renewable to be
a stable product and encourages technological development.
Environmental factors:
Spain accepts carry out the agreed objectives in so far as the renewable energies
percentage by 2020, about 20%.
Nowadays there are peaks as Warsaw to try to get an act on global warming in
which 190 countries are cited, which aim is reduce the effect of greenhouse gases. At the
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Doha meeting was agreed to extend the Kyoto Protocol until 2020. European aim is reduce
emissions of greenhouse gases by 8%.
This is an advantage for our project because our business idea helps reduce
greenhouse gas emissions and sustainable development in the real estate sector.

Porter’s Five Forces.
The threat of new entrants:
Nowadays, the project to develop a sustainable property is still under development,
it has been demonstrated that they can produce all the energy which is needed. What is
unknown is whether mass production and if it will have enough support from society and
construction companies.
Regarding capital needed for the project is very high because it is still under
development and introduction of the product. The advantage of our project is to be the
first to perform the product development; we can win a competitive advantage over
future competitors. Today, the entry of new competitors is not worried.
The bargaining power of buyers:
Our product is directed at two types of buyers: the finally purchaser (families) and
construction companies.
Focusing in the families has a high bargaining power due to all construction options
that exist. On the other hand, construction companies also have a high bargaining power
today, because this project is not yet fully developed, and they continue their building
model.
The bargaining power of suppliers:
Our companies have various suppliers. On one hand, building materials companies
and for the other hand, companies which produced renewable energy.
First of all building materials companies the power is low due to the high quantity of
companies that exist today. As for renewable energy companies power is low due to the
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high number of companies that exist today, but on the other hand can see in our product
development a chance in the real estate sector.
The threat of substitutes:
The threat of substitutes is high and the conventional construction is having the
necessary expertise and economies of scale to impact on our product to give the
possibility of lower prices, which is the principal determinant of buyers.
On the other hand, there are already companies making green homes with other
materials and technologies such as AKA Architetti organic house, bioclimatic housing in
Poland, etc.
The rivalry between competitors.
Rivalry between competitors is high due to the large size of construction companies.
Exit barriers are also high due to the specification required for the construction and
real estate crisis material.
a) Market.
Buyer profile
After analyzing the target market that we will manage and analyze what are the
most important aspects of buyer:
Socio-cultural aspects:
Socio-cultural aspects of buyer families are:
-

Increased ecological awareness, that is, citizens’ cultural and environmental values.
Evolution of the ethics philosophy versus the values of pure profit: sustainable values
versus short-term benefits.

-

Degree of citizens’ awareness regarding the effects that the housing materials have
on the health of the people who inhabit the house.
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-

Very poor image of the traditional brick construction, coupled with speculation,
fraudulent changes of land use and corruption in general.

-

Slow but gradual social extension of the "Do it yourself" concept and general
handicraft in Spain.

-

Another important aspect is the concern of society in electricity rates nowadays
prices raise more.

-

The increased demand for housing in rural and green areas surrounded by greenery
and located outdoors, away from pollution in urban areas.

On the other hand, socio- cultural aspects of private and public sector are:

-

The bad image of the sector due to speculation, the housing bubble. Therefore, big
construction companies may see improved its image towards ecological model.

-

The thought that the traditional model no longer reflects incentives in the sector a
new business model in the sector is needed and this can be éBRICKhouse. This may
create an opportunity to have a competitive advantage in the sector due to
innovation and increase demand.

-

The creation of green areas, in rural areas with a green and sustainable construction
that does not affect the surrounding environment of the area.

Economic aspects:
Economics aspects of families are:
-

Per capita income or disposable income of potential customers. Currently the
citizens’ incomes are generally much lower than those received years ago due to
the general economic crisis that has been drastically reducing the money available
for investments such as the housing purchase, either by direct payment or by
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mortgage. The unemployment rate in Spain, which is among the highest in Europe,
makes a decisive contribution to reduce the disposable income of a large part of
the citizens, either directly (no income or low income) or indirectly (they have to set
aside part of their income to help family and friends).

-

Level of scarcity or abundance of mortgage credit given by banks. It is currently
very low and the conditions are much more restrictive than years ago. The case of
Spain in this regard is an obstacle due to the difficulty in obtaining financing.

-

The evolution of housing prices levels (main and second home). Traditional housing
has dropped in price, but not as much as it was expected, because most banks and
local savings banks have preferred to keep these assets on their balance sheet
rather than lowering the prices of the housing market and selling the assets.

Economics aspects of the business and public sector buyers are:

-

Economic crisis has caused a state budget deficit, so being done contractionary
policies (cuts) to reduce it, so that there are not too many budgets for public works
and these will be offered at lower cost.

-

The price of the home, then we will see the evolution of housing prices in Castellon in
recent years where the price has dropped from almost 2,000 € / m2 to just over 1,300
€/m2. This decline has caused the decline in demand is not even more catastrophic.
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The age:
The age variable is closely related to income level, generation, life cycle and social
class. For équipe VIA UJI, the following criteria should be met in order to have the
appropriate target group.
●

Gender: Male and Female

●

Age: 30 to 60 years

●

Family status: Middle class

●

Income Level: high

●

Maybe family status: with children
The age range would be from 30 to 60 years for this is the group that most

understands the importance of energy efficiency. Also customers need to have a high
income for they will not mind spending more money in order to be energy efficient.
Another thing that will have to be taken into consideration is the life cycle of the client.
Those who have young children will benefit more from the usage of the house rather than
those who are single or have no family.
Demographic Social aspects:
-

Migration flows: where emigration of the population decreases the quantity
demanded of housing and immigration for the increase. In Spain there has been a
decrease in the current immigration causing a decrease in demand for housing.

-

Changes in family structure results in increased and decreased demands such as the
number of divorces, the number of members of the family, etc.

-

Foreign investment in our country due to residential tourism that occurs largely in
recent years on the coast.

-

On the other hand, the low birth rate in Spain in the future would cause a decrease
in the young and the number of households in the future population.

-

Investment in a second home in Spain 1 to 3 families has second homes, which
greatly affects the coastal cities as Castellón, due to good weather and tourism.
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Location
Our main range of action would be the metropolitan area of Castellon, but also the
nearby areas of the Valencian Community and south Catalonia. However, the
éBRICKhouse construction systems are expected to be successful at a regional level. In
case of starting a business activity based on our system, the possibility of exporting the
solution to other European countries could be a study depending on the results in the local
markets.
This location fits the needs of the product due to the Mediterranean climate of the
area causing more sunny days out of the year than in other areas of the national state.
Moreover, this climate causes a high number of tourists that can cause the creation of
areas of solar homes near rural or coast locations.
The analysis of secondary sources allows us to quantify the potential and
commercial viability of our project demand. In this section we analyze the demand in the
real estate industry today and to estimate the future demand.
The demand analysis will make it from a demographic point of view. Demographic
change is between 1978 and 1998, the standard rate of household growth was about
152,000 families/year. From 1999 through 2008, he underwent a structural change to the
404,000 families/year, both for the important clash immigration of those years, such as the
entrance to the old family form an important part of the baby Native boomers (those born
before 1980). This exceptional regime, reaching in some cases values of 530,000 new
homes, as in 2006, collapsed with the crisis. The shift of immigration and low birth rates
caused the Spanish population between 2009 and 2010; new homes fell heavily, to 327,000
in 2009 and a minimum of 106,000 in 2010. Currently this number decreased to 100,000 and
is projected to remain stable over the coming years. Looking at the market in the Valencia
region is where our project is that we develop new homes decreased in greater proportion
decreases due to decreasing immigration, 101,000 households will decline until 2015.
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a) Target Market.
éBRICKhouse mission is to be a construction company engaged in construction
projects Building a self-sufficient through renewable energy, with technology and
equipment to satisfy our customers through the requirement on the quality control of
finished products .
The need that we want to satisfy in éBRICKhouse with our product is the selfaccommodation, equipped with solar panels, creating a clean energy system. In addition,
to providing speed and easy in building, because they could build a sustainable housing in
a period of about a month shortening lead times from customers.
For our product we have some types of buyers: the finally consumer (family),
companies in the construction sector (private companies), and government (public
sector).
First of all, we must select targeting criteria for who is our target buyer. Targeting
criteria for the finally buyer or families are:
The benefit sought by our buyer (families) is the health, care environment,
functionality, style and innovation. Moreover, the demographic and socioeconomic
characteristics are the income would be talking about an upper-middle income, age,
between 25 to 50 years because is the age at which homes are purchased. The consumer
lifestyle is innovative, socially conscious, family oriented.
Regarding the buyer companies the targeting criteria are:
First the benefits sought for the product is the economic aspect , the point is that the
project is viable for large-scale production , durability because we speak of a type of good
staples , reputation and image of the construction industry that it don´t pass for a good
time and this could be a new business opportunity. Regarding the purchase and
consumption behavior so look for these companies is that the use of the product is fully
developed and there is no contingency in the manufacture or sale.
The characteristic of the buyer is to be a company with a lot of weight in the industry
sector with many years of experience to encourage and promote such housing in the
future.
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Third, we have a government that can see in our project a good investment value
also promote greenery in their buildings and public buildings.
Analyzing these targeting criteria we can say that our target audience is composed
by:
First, for families between 25 to 50 years, with average high earners, who are looking
habitual residence which is usually located in densely populated urban areas. On the other
hand, families who want a second home in rural areas, with good coast climate. The needs
of this group are to acquire a good of first necessity or entertainment at an affordable
price, with the ability to customize the product and to save energy and preserve the
environment.
Secondly, construction-related companies to use for our project in future
constructions are large to promote the project and several years in the sector. The need of
these buyers is that the product has low costs, efficient and innovative business differently,
and that delivery times are lower.
Thirdly, governments wishing to public works through our sustainable project. The
public sector needs are to be economically affordable, to improve the image of public
goods through energy conservation and environmental stewardship.
Product advantages
The advantages of the modular bioclimatic houses are the following:
-

Localization on rustic or building land: these houses can be built either on
rustic or building land, in compliance with the current legislation. Nevertheless,
we recommend clients wanting to install the house on rustic land to consult
the specific legislation to the corresponding municipality, for there are many
different legal dispositions depending on the municipality.

-

Competitive prices: prices are similar to conventional housing, but in the long
term they turn out to be more economical because they are self-sufficient
and do not use electricity. The purchase can be financed with a real-estate
mortgage loan when it’s for an urban plot, or a personal loan in case of
competitive financing conditions. The price is final. In the few days that the
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construction takes it is unusual for the price to rise due to unforeseen
circumstances.
-

Shorter

execution

time:

the

industrialized

and

optimized

industrial

manufacturing process allows the delivery time to be very short. When a
house is industrially manufactured, the components are made individually
and simultaneously. The time frame is no longer than the duration of the
assembly of the components of a custom-made prefabricated house. For
example, it takes 7 to 10 months to build a house on a plot but it only takes 40
days to assemble a prefabricated house.
-

Energetic efficiency: the complete insulation of floors, walls and ceilings
provides comfort and reduces the energy consumption because the house
doesn’t lose heat.

-

Energetic autonomy: the use of renewable energies provides energetic
autonomy, allowing the house’s habitability regardless of the connection to
the power grid.

-

Reduced cost for the constructor because there is less financing needed
(because the construction time is so short that the construction time does not
need financing) and thanks to the project (because every model starts from
the main technical project, which implies automatic savings in architecture
and delineation costs).

-

Furthermore, éBRICKhouse has a technical cabinet that will provide
personalized advice regarding all the aspects of the construction or the
possibility of installing state-of-the-art facilities.
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c) Appealing characteristics: Usual market viability’s characteristics.
Price
Prices vary with the model, the surface area of the dwelling and with the optional
equipment that will be installed.
The medium price is of € 1,500/ m2.

Financing options
Our clients can choose among various financing alternatives. In some cases they can
choose a mortgage credit and in other cases they can get a personal credit. éBRICKhouse
sales representatives will inform our clients on their options.

Commercial distribution
Our commercial distribution starts with the showrooms. Their main role is to inform and
introduce potential customers to this new housing alternative. Therefore, showrooms are
crucial for the commercial success of our product, the main obstacle of which is the fear of
the unknown that our potential customer has.

Showrooms: exhibition, information and sale
Exhibition and sale hall:
The first showroom for our modular bioclimatic houses will be the exhibition that we will
install in the hall where we will make the assembly. The assembly hall will have an exhibition
and sale zone where the clients will be able to get to know first-hand the final product that
we offer.
Specialized trade fairs:
Another point of sale for our modular bioclimatic houses will be the different trade fairs
that we will attend throughout the year. At these trade fairs there will be a model house

122

that will allow the clients to get to know what we have to offer. Also they will be able to
purchase a house if that is their wish.
Travelling exhibitions:
There will be agreements with shopping centers so that we will be able to perform sales
at the travelling exhibitions held in the parking lots of the shopping centers that we will have
an agreement with.
Real-estate agency:
SOLHOME houses will be able to be purchased using the services of a real-estate
agency, which is yet to be determined.

Commercial agents
The company will have a commercial agent who will be in charge of implementing
and keeping the commercial agreements during the first year, and two agents the second
year. The latter will also be getting in contact with the various distributors that will later
become our official distributors.
These commercial agents will be in charge mainly of the region of Catalonia and
Valencian Community (east coast of Spain)

Advertising and promoting
éBRICKhouse is a start-up company, therefore our advertising and promoting campaigns
must be impressive enough so that our potential public may find out about our existence
and may include us among their options when purchasing a house in the lines of what our
company has to offer.
Advertising
All advertising actions will be outsourced to an advertising agency. Firstly, we will
conduct the following advertising actions:
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Advertisements in specialized magazines:
Not only from the housing sector, but also, although to a lesser extent, in other
magazines related to hunting, fishing, mountain sports and leisure activities in nature.
Radio spots:
During programs that belong to the areas mentioned above.
Banner advertisements:
On pages with similar content to the one mentioned above.
Website creation:
Our website will communicate clearly what our company does and will provide further
details on our products. It will also allow the clients to put together the house they want,
being able to consult in a database the characteristics of the materials used and the
benefits of the various energy supplies that we provide our houses with, among others.
Also, we will include explanatory images and the client will be able to get to know our
mission and vision and will also be able to get in contact with the company. Furthermore,
we will offer guided visits so that our customers can get to really know and familiarize
themselves with our product.
In conclusion, with this webpage we will attract our customers’ attention by offering
them the possibility of putting together a personalized house we will also provide general
information, advantages, image galleries, a way of contacting us, and other services that
set us apart from our competitors.
National trade fairs attendance
éBRICKhouse will attend trade fairs related with the housing sector, leisure activities,
ecology, new technologies, renewable energy and real-estate sector:
-Feria vivienda
-Expo ocio
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-Biocultura
-Ecovalencia
Exhibition at shopping centers
A model house will be assembled next to the most visited commercial centers so that
the customers may see our constructions in real time. Exhibiting one of our houses in a
commercial center’s parking lot will be one of éBRICKhouse’s key actions in order to make
itself widely known and it will be carried out in the strategic regions. We will attempt to
make agreements with hypermarkets such as Carrefour and Alcampo, among others. This
will be the most expensive of our inversions because it will include renting the space, the
assembly and disassembly, transportation and having commercial agents during six
consecutive months.
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1.3. Individual or collective housing building concept
Actually we find in Europe lots of cases of cities that are clear examples of
disordered and diffuse urbanism. This is related to the social segregation, the
economic inefficiency (high construction, maintenance and energetic costs) and as
a whole an important environmental impact.
With the éBRICKhouse, being conscious of the inconvenience of disperse and
disordered urbanism, we insist on proposing a model of a compact European city. To
do this, we need to be especially cautious of the disadvantaged neighborhoods, the
creation of good quality public areas, modernizing the infrastructure network,
improving the energetic efficiency and promoting urban transport which is more
efficient and accessible.
The éBRICKhouse is a complete system whose main objective is the conservation
and improvement of the existing city. The city must be regenerated into a truthful
collective life project. That is why we are committed to intervene in the cities own
evolution with the aim of shifting and minimizing the threats acquired by the
inadequate urbanism. Ecological urbanism and bioclimatic architecture are
important, but actually the cities also need interventions to:
- Improve the low quality and the inefficiency of the existing buildings
- Favor access to public transport
- Foment the community participation
- Improve the social and urban compactness
- Increase the nature presence in the city
- Put an end to low density cities
Through the definition of the indicators system, we will be able to evaluate,
compare and prioritize the strategies to reach these goals. Among them, the urban
density is one that should be adapted to any location. From the analysis of the urban
existing reality, we extract the degree of densification that is required for every case
and its compactness. The éBRICKhouse allows us to confront large-scale urban
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densification strategies, with the proposal of new buildings and common areas, also
with punctual densification interventions by the reuse or enlargement of already
existing buildings.
Also with the éBRICKhouse system, we intend that the densification of the city that
carries implicit the input of elements and criteria that improve the equilibrium of the
city ecosystem. To do so, we count with the architectonic integration of the
photovoltaic technology with the finality of generating energy in the areas close tithe
points of consumption. It also favors the energetic efficiency of new buildings and
existing ones, with all the resources explained in the previous paragraphs (analysis of
the local climate, solar protections, energy capitation through the greenhouse,
energy passive accumulation on the Phase Change Materials, etc.)
All this urban regeneration process requires a period of analysis and evaluation of
the city that must be taken into account in the long term development perspectives.
In the following deliverables, we will work on offering a development perspective for
a 30 year time period.
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1.4. Mobility strategies
Please, refer in this section to Mobility Urban Indicators in 1.1. Urban Design Strategy

section, and also more specifically at:

Horsens, Denmark

Please refer to the following sections of Urban Design Strategy in Horsens:
-

Access to the public transport and movement of pedestrians

-

Establishing connection

Castellón, Spain

Please refer to the following sections of Urban Design Strategy in Castellón:
-

Local smart grids + TRAM integration proposal
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1.5. Affordability strategies
Horsens, Denmark
Houses can be affordable to a wide range of people in Denmark because the
whole process depends on buying mode which is banking systems. Banks have rules on
how an individual can get a mortgage loan to buy a house in Denmark. Banks are not
willing to give mortgage loans until they make sure that the person has a sufficient monthly
income based on a secure job. The higher the income and the more secure the profession
are, the easier for the bank to finance the housing investment for individuals. In the
meantime this process is more difficult than it used to be before the financial crisis. Banks
need more insurance now, that the loan taker is able to pay the loan back on an agreed
schedule and with a certain interest rate to assure that the bank will always be the winner.
In general, usual houses are affordable in Denmark if the person is having a decent
income. Furthermore, salaries in Denmark are higher than some other European countries.
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As it can be seen in the picture above, Denmark is included in “PURPLE “countries
which are those with a gross average salary. Moreover, when we talk about the Danish
population, data shows that in November 2013 the average rate of unemployment was of
6,9%, which is impressive if we consider the normal rate of unemployment, which is around
3-4%, and we compared it with the European actual situation. This can be seen in the
graphic below.

When talking about the energy efficient houses, the case is similar excepting the
prices. According to the Association of Danish Mortgage Banks, in 2012 there was a 2,84%
drop in detached and terrace houses in Denmark. Moreover data shows that house
average price in Denmark is around 1387€ per sq. m (approx. 10350 DKK).
Houses that save energy are more expensive than regular ones as they pay some
money back in time. Energy efficient houses save lots of energy bills that are owed for
normal houses, therefore their prices should be higher.
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What has to be analyzed is the turn backs in money that renewable source,
especially focusing on the presence of solar panels, can produce. Firstly it is necessary to
analyze the European situation concerning investment in renewable and sustainable
energies.
One of the typical features of Europe is its energy dependence from the rest of the
world. In fact, UE consumes ⅕ of the energy produced in the world, despite having a very
small percentage of energy reserves. This energy dependence of Europe encumbers in the
economy, and it is due to this reason that the continent needs to be efficient and
supportive if it wants to diversify the energetic and supply sources.
In order to reach this goal, huge investments are required especially in those sources
with low CO2 emission such as solar energy that éBRICKhouse is actually using. Within 2020
UE wants renewable energies to cover ⅕ of the energy produced, and the fact that the
cost of solar panels has been halved will help in reaching this goal.
The research for better energy efficiency will help to develop Europe. By installing
new energy-efficient systems, insulated and innovative houses, it will produce economic
growth. It is therefore clear that éBRICKhouse is proposing an efficient solution not only for
the final customer but more for Europe: a project that perfectly fits with UE goals. Another
element to take into consideration in éBRICKhouse is the use of LED lights which can reduce
until 5 times the energetic consumption.
Returning to the price issue, it is true that éBRICKhouse is more expensive than a
normal efficient house, because besides the energy efficiency issue, it is completely
operated by solar energy and is equipped with heating, cooling and kitchen water
recycling systems. In this case the payback would be even higher and faster, as no energy
is taken from the district heating, and no power is taken from the grid, they are all taken
from the sun.
In 2011 in Europe, the cumulative PV power installed has grown by more than 50%
with 21 networked GWp in the three major markets which are Italy, Germany and France.
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As it can be seen in the graphic above the price of solar panels has decreased
drastically in the last years, approximately above 22% less for each module. Consequently,
even the price of producing energy has been reduced. Nowadays the costs of kWh range
in Europe is between 0,15€ and 0,29€.
Moreover, we can say that installing solar panels, as éBRICKhouse has, we assure an
income. In fact, solar panels not only produce energy for the house itself, but they even
produce energy that can be sold.
In the initial investment, the high cost is due to the photovoltaic modules which
cover more than 50% of the total costs. There are several aspects which need to be
analyzed:
-The installation cost per kWh, which mostly depends on the dimension of the structure;
-Maintenance costs, which generally represent the 1% of initial investment each year;
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-Operating costs, which vary if the energy produced is sold or exchanged in the area;
-The producing material in kWh, which vary according to the position of the house and the
geographical position; in fact, the direction of the panels must be carefully evaluated in
the design of the house;
-The remuneration of the energy produced per kWh, which is obtained as a sum of several
factors:
1.

Incentive tariff;

2. Save in energy that is not taken from the network;
3. The idea of selling energy in the market.
In order to have an idea of what we are talking about, we can take into consideration
an example of a medium-quality system settled in Italy. We can estimate an initial cost of
7000€ per kW and a productivity of 1200 kWh per year, it is a 3kW system with an exchange
of energy in the area, with a contract for domestic use of energy and 3600 kW of annual
consumption. In this case, the simple return on investment takes 11 years. In the mentioned
case, the energy produced is remunerated for a total of 0,62€ per kWh, which is equal with
the sum of 0,44€ cashed, as a more incentive and 0,18€ per kWh saved on the electricity
bill. It has to be clear that the analysis vary case to case.

Years

As it can be seen in the graphic the return on investment slow down after 20, this is
due to the life of the system which is around 25 years.
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Finally we can say that what éBRICKhouse is offering to the market is a product
which, despite the initial price, can assure an economical return.
Moreover, for the urban design, the price will be lower as it is based on the
economies of scale principle, which means that the more units produced the lower the
price. The table below shows how the housing loan is recorded on yearly bases in Denmark.
It reveals that Banks in Denmark have continued recovering from the financial crisis that
started in the late 2008 and carried on financing private houses investments.

http://www.emeraldinsight.com/fig/110_10_1108_S0195-6310_2011_0000028007.png

Denmark GDP per Capita
The Gross Domestic Product in Denmark was last registered at 46,314.50 USD in 2012.
It is equivalent to 374 percent of the world’s average. This is an important economic
indicator that shows economic wealth of a population in comparison to other nations.
Danish economy is stable and people having a high standard of living.
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As it can be seen from the figure above, the Danish economy is stabilizing after a
decline in 2010 due to the financial crisis. This indicator was reaching all-time high in
December 2007 at 49554.9 USD and record low of 17226.4 USD in December of 1960. The
GDP per capita average was then 34285.3 USD. Still Danish people have a higher buying
ability which reflects a high standard of living in comparison with other European countries.
éBRICKhouse cost
According to the estimated project’s cost that équipe VIA UJI team was working on,
the final price of éBRICKhouse would be around €350,000. However, this is the price for the
prototype that excludes some extra working activities such as: 3 workshops in Paris,
Castellon and Horsens. In addition, the transportation expenses of the building materials
from Horsens, Denmark to Castellon, Spain are included, as well as the teacher’s
consultancy etc. .
Apart from the extra expenses, the final price of the house would be approximately
€ 350,000 which is equal to 2610534,50 DKK. This is a competitive price for the time being in
the Danish market, as the normal house price is lower than 2.6 million DKK, due to the
financial crisis. However, éBRICKhouse has many functions that do not exist in any usual
houses, as it was mentioned earlier. Therefore, there should be a market for éBRICKhouse,
due to the fact that it will have an impact on consumers` minds.
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Castellón, Spain
Investment plan
Fixed assets:
The price of the various machineries and instruments required to start this activity is
considered to reach € 27,979.
Factory: € 21,679 Total:
-Specific cutting machinery (approx. € 4,000)
-2 Pneumatic drills (€ 100, € 50 each)
-2 Welding machines for the structure (€ 500, € 250 each)
- Forklift (€ 8,000)
- Electric manual pallet truck (€ 3,000)
- Anemometer (€ 259)
- Noise meter (€ 200)
- Multimeter (€ 20)
- 10 Standardized shelves for EUR-pallet (€ 2,000)
- Workshop tools and instruments (€ 300)
- Hydraulic jack (€ 1,500)
- 20 Workshop mercury lamps (€1,000, € 50 each)
- Air compressor (€ 800)
Offices: € 6,300 Total
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- Information processing equipment (computers: € 3,000 in total) and printers, phones,
and photocopy machine (€ 300 in total)
- Office furniture (€ 3,000)
Intangible assets:
The price of the required software (basic programs for management and specific
programs) is estimated to reach € 2,000.
Financial investment:
A two-months’ rent deposit (€ 3,000)
Amortizable expenses
The constitution expenses of the limited company are estimated to be around € 300.

Amortizations
We will amortize the tangible and intangible fixed assets as slowly as possible, always in
compliance with the legally permitted amortization schedules.

Financial plan
According to our provisional estimates of both investment and liquidity needs for
financing our current assets, the total capital required is € 180,000. Given the financing
difficulties, we have thought that the social capital, the equity, should constitute at least
50% of the total funding we need, that is, € 90,000. The remaining 50% shall be obtained
through an external debt, such as a bank loan, venture capital investors, entities that
finance start-ups, support from the University or other public bodies, crowd funding, etc.
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In the Financial plan annex we have assumed a three-year loan with no grace period
and with a 5% interest.
The search for external funding will be laborious since there are credit institutions, such
as ENISA or IVF that fund new viable projects as long as they are neither from the real
estate nor the financial sector.
In our financial plan we must take into account that we have to pay an approx. € 2,000
for monthly rent (prices are around € 2/m2 for industrial buildings of about 1,000 m2). Also,
two vans will be rent, with an estimated price of € 300/month each, € 600 in total.
Forecasts
Forecast of revenues
It is expected the sale of one house per month in the first year. Given our potential
market and the general current state of the economy, we do not expect a great demand
in the first year, but taking into account the characteristics of our houses, we believe it is a
feasible sale.
The approximate retail price will be € 100,000 + VAT for each home. The 10% output VAT
does not suppose an income but a tax that must be paid to the Treasury in the quarterly
VAT return.
In the first year the activity starts in January, but in our forecast we assume we will be
making sales starting with March, therefore 10 houses will be sold during the first year, with a
total income of € 1,000,000.
In the second year the sales are expected to rise a 17% (1.17 houses per month), but as
we take into account all 12 months, there are expected to be sold around 14 houses
during the second year, with revenues of € 1.4 million, and in the third year a 30% more,
that is, around 18 houses.
We have estimated the growth in the third year to be greater than in the second one
because we assume that we will begin to capitalize on all the effort put into publicity and
promotion with the purpose of increasing our brand’s notoriety.
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Forecast of expenditures
Personnel expenses increase in the first two years, but proportionately less than the
income increase. We anticipate hiring a commercial agent and an additional executive in
the first year if the forecasts are fulfilled, and also operating personnel in the third year.
There will be a heavy investment in advertising, especially the first two years, reaching
up to 8% of the billing in the first year, because we know that this is the time to make a
greater effort to communicate, to raise the brand’s awareness and properly position
ourselves in the market for ecological homes. Later this percentage will be reduced
gradually.
The costs of materials are expected to grow in proportion to the income, although we
will try to reduce the costs related to waste, inefficiency, etc. Some costs, such as the
monthly rent of the industrial building, which we have estimated to rise 3% annually due to
CPI or price increase decided by the lessor.
Customer debt collection system, payments to suppliers and stocks
Debt collection will be divided in 50% at the beginning of the construction and the
remaining 50% at its completion, in up to 60 days, while the payment for purchases will
take, on average, 60 days.
Regarding existing stocks, we must take into account that the materials for a 64 square
meters ecologic basic house has a cost of approximately € 61,722.50. We consider it best to
always have in stock the necessary materials to build a house. It would be convenient to
build a model home in order to increase advertising. This model house could be the
prototype for which the organization of Solar Decathlon already has suppliers who could
collaborate with construction materials in exchange for advertising.
Trading account
With all the assumptions considered in this plan in a well-argued manner, trading
accounts show a profit after tax of:
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(€ -32,000 loss) Year 1.
+ 5,000 € profit Year 2.
+ € 44,000 profit Year 3.
These numbers are a consequence of the forecasted increase in annual revenue.
Moreover, we have kept the costs of materials unchanged in relation to sales, in
percentage terms (same cost of raw materials per house built) and personnel costs are
rising, but percentage-wise less than the income, because by increasing production we
can increase productivity, reducing staff downtime, increasing flexibility, etc. We believe
these to be good results a priori, and also very positive in the current economic context
and in relation to the capital invested.
Business risk analysis
Overall risk:
In the current situation any new project involves risks, regardless of the field it belongs to.
Nowadays, this has direct consequences for daring entrepreneurs, such as the difficult
access to funding. Said access is very difficult, but not impossible. There are still projects
being financed, provided they are well planned and there has been done a market study,
a business model, an analysis of the value of the product or service, etc. All in all, the
viability is crucial.
Sector Risk:
This project is framed within the real estate sector, which is a paradigm of a crisis-ridden
sector in the current economic situation. However, this is not a traditional construction
project but it is one based on a more environmentally friendly construction model that
relies on values diametrically opposed to those that led to the housing bubble. Sustainable
building values the environment, not only the economic profit. It is based on values such as
the respect for nature and long-term oriented sustainability.
Considering all of the above, the housing crisis and its consequences on the Spanish
people can be viewed as an incentive for purchasing homes responsibly, as opposed to
the previous speculation.
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In addition to the real-estate business, one must keep in mind that everything related to
the environment is a trend for the future and that we are witnessing an environmental
awareness that is global. The protection and preservation of nature is increasingly being set
in the collective imagination.
Overall assessment of the project
In conclusion, and weighing everything mentioned in the previous section, we have to
admit that any new project involves risk, and that risk today is even greater than in recent
years.
However, we also believe that it is time to commit to a responsible entrepreneurship,
that is, an entrepreneurship in which the creation of new business models is based on
professional research and thoughtful study of the critical variables that have to be
considered (product, market trends, socio-economic, political, technological and legal
factors, etc.).
Circumstances have changed, we live in a time of sudden and continuous changes,
but the opportunities are still out there, only that it is more difficult to find them. Finally we
want to remark that there are factors for and against this ecological homes company
project, but we believe that if we act with the proper diligence we could start up and
ensure its sustainable continuation in the market and a potential development in the future.
Our project within 20 to 50 years.
We will discuss what the forecast performance of our project within twenty and fifty
years.
For twenty years it is expected that, in the first years and the resolution of the economic
crisis, the product life cycle still follow of introduction or market launch. This cycle is
characteristic for not having many competitors, sales are rare, slow growing and profits are
virtually non-existent.
Prices tend to be higher even in this sector depends on other factors such as
speculation, etc. The advantage is that if the product will have great benefits as in
experience, economies of scale, etc.
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During the following years up to the year 2035, it is expected that the product cycle
pass through the stage of growth due to the need to create a new model that is more
energy efficient and necessary to preserve the environment.
At this stage the advantages are that sales are growing rapidly, and with it the benefits
and the ability to more easily differentiate by competitive advantages achieved to this
moment. As for the disadvantages are the arrival of new competitors who are interested in
the product market and the need for increased spending on advertising and promotion to
differentiate themselves.
For the forecast is real need also support other economic agents such as, the
governments of the different countries of the European Union and the world.
On the other hand, the contribution of the large companies in this sector is necessary to
promote the project globally and to promote the product. In addition it is also necessary to
consumers (households) change and evolves housing demand has declined precipitously
over the years of economic crisis. The expected trend is that most families who for
economic reasons have been forced to live with their parents who are in need of the next
20 years to buy a home so a family. Another important agent is credit institutions because
as a result of high costs necessary financing through these. It is therefore necessary support
to families to accept mortgages and housing demand to increase as in previous periods of
economic crisis.
Forecast our project in 50 years is:
The building model is a model of normal conventional construction and in 50 years due
to all the advantages that we discussed in previous sections.
The product shall be located in a maturity cycle, where most consumers have already
purchased the product, so that sales watertight and remain stable and the benefits begin
to decrease, by the existence of a large number of competitors causing declining prices.
In this cycle the competitors companies with competitive advantages and the costs will
remain in the sector. The great danger of this model is the creation of new models of
renewable energy more efficient and a new model building and the other model leaving
obsolete now we bring to market is created.
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2. ARCHITECTURE DESIGN NARRATIVE

2.1 Architectural Concepts
Introduction: Urban concept summary
In many European countries, as it may be the case of Denmark, it is usual to find
urban zones with abandoned buildings as well as unoccupied plots of land. Through
urban regeneration we could give these zones a new identity and purpose, contributing
to the regeneration of the city with new public and residential areas specifically designed
to meet their users' needs.

A view of some areas in Horsens, Denmark, suitable for urban improvement

Furthermore, if we analyze the current situation of countries such as Spain, in which
the crisis has severely damaged the construction sector, we detect a problem that could
only be found in certain areas in the past, but that has been spreading lately. This
problem is the appearance of abandoned buildings, or sleeping structures, which we can
find in a number of plots where building structures’ have been abandoned due to the
lack of economic resources to finish the construction's works.
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Some unfinished building structures in Castellon, Spain, due to the housing bubble crisis

These previous thoughts make our speech at urban level to be divided in two main
lines of work to be developed. On one hand, establishing a basic and sustainable criteria
to take into account for the development of urban regeneration projects and to improve
at social level of existing cities, and on the other hand, the development of a method or
constructive system to make punctual interventions that let us intensify, consolidate and
introduce green zones in existing urban zones. The presence of these “sleeping structures”
has made the normal urban development of these zones quite difficult, and this is why we
are planning their reutilization. In this second line of work we also include the rehabilitation
of existing buildings, which will also help us to improve social aspects of the different
existing neighborhoods in a specific town if needed.
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Up until now it has been difficult for us in the équipe VIA-UJI to establish the place for
the implementation of our proposal. Both in the surroundings of Horsens and in the area of
Castellon, we can identify areas suitable for improvement at the urban level. It is for these
reasons that we have decided, in accordance with our two lines of work already defined,
to put forward the following proposals:

-

A location in Horsens, Denmark, which is proposed for urban regeneration as a tool
for urban recovery in a neighborhood near the docks.

-

Several locations in Castellón, Spain for reutilization of a “sleeping structures”,
abandoned land sites and buildings in order to stimulate the urban consolidation of
the neighborhood and the integration of green zones.
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The éBRICKhouse Architecture

Our betting on éBRICKhouse
Society nowadays demands an increasing respect for the environment in each
aspect of our lives. This also affects the urban development processes, which must be
responsible for their own environmental, economic and social impacts. Because of the
reasons stated above, équipe VIA-UJI is betting on the urban regeneration of the existing
cities, prior to proposing new settlements for urban development. We must not
unnecessarily increase the surface of urbanized land; instead we should focus on
respecting the already existing environmental and green zones.
Our proposal is born, precisely, of the will of having a piece or basic element that
lets us adapt it to:
-

New buildings

-

Rehabilitation of existing buildings

- Reuse of abandoned structures (common in countries that suffered a severe impact of
the housing bubble, such as Spain)
-

Introducing green zones to our surroundings
We intend to develop a system that, through the generation and the combination

of “BRICKs” of different sizes, lets us build new buildings that are adaptable to the
environmental needs. This system must also allow us, in pieces, to intervene punctually in
the rehabilitation of buildings or in the reuse of sleeping structures, as we have already
commented.
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Looking for answers to this list of demands that we consider our society has, is how
the idea of the éBRICKhouse was born. It is a system made out of prefab materials that can
be used to rehabilitate buildings, reuse structures and also build BRICKs. The combinations
of these BRICKs can be infinite and through this method we can configure buildings
adapted to the urban and social environment that we are working with.

The order and solidity that the BRICKs bring to the development of new projects is
combined with an adaptable element defined as a greenhouse. The greenhouse is a
flexible element, meaning that it can take on different shapes without losing its properties.
This will help us adapt to the surroundings both at the formal level, letting our buildings
change depending on their location, orientation or the plots where they are placed, and
also at a bioclimatic level, being an element that introduces nature to the architecture
and participates passively in their conditioning of the house.

éBRICKhouse system components
The constructive characteristics of the different elements that form our system are
explained in detail in the construction paragraph. To have a better understanding of the
following points, here we advance a brief description of the singular components that
make up our system and their functions.
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Architecturally, the basic element for the construction of new elements, giving the
name to our system, is the éBRICK. Initially, we started from a single standard brick which
measured 4x8m as a minimal unit for a single user. This module will allow us, through the
combination with the greenhouse, to generate new buildings suitable for different
residence typologies. Working in the system and attending the criteria of mobility and
efficiency we have decided to develop two new BRICKs of different measures (3x8 and
2x4). Thus, the system improves its versatility, makes transportation easier and improves its
efficiency by planning modules that can be placed entirely to facilities.

éBRICK 4 x 8 m

éBRICK 3 x 8 m

éBRICK 2 x 4 m

The éBRICKhouse system has also developed in such away where the different
modules con be transported fully constructed so that the only remaining is to assembly
them “in situ” or by prefab elements. So we reduce both energy and economic costs of
transport. A clear example would be our prototype which it is transported partially in bricks
and in elements as detailed in further Site Operations document and drawings. Thus, we
optimize both the construction and transportation processes.
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At a constructive level, to form the éBRICK
our system of dry construction combines three
elements:
- top bottom slab elements
- self-supporting walls (load-bearing walls)
- prefab panels (acting as second skin)
The slab elements together with wall elements shape the éBRICK and allow us the
construction of buildings in height.
The self-supporting walls have both a structural and a thermal insulation function.
These walls can be used in the construction of éBRICKs, but can also be used for the
rehabilitation of the abandoned structures, by filling the gaps left between slabs. Prefab
panels are placed as a second skin on the walls of the éBRICK, granting to it a better
energy performance and being used as a support for the finishing material. These panels
can also be used for the energetic rehab of existing buildings, making them more visually
appealing and increasing their energy efficiency and thus the quality of life for their users.
The exploded diagram of these 3 elements of our prototype is shown in the following
sketch.

149

Finally, not being a prefab component “per se”, our system also includes another
element already mentioned, which completes our definition of the éBRICKhouse system.
This element is the greenhouse, a space with glass enclosure and measures that can be
adapted to different needs and situations. Its main functions are to provide the system with
a greater shape flexibility and to improve environmental passive behavior in our dwelling.

Greenhouse elements in a building proposal
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Shape and function versatility in the éBRICKhouse

One of the strengths of the éBRICKhouse is the versatility both in shape and in
function that it provides. The system itself is versatile since both the components and
the different éBRICKs can be combined and adapted to every site and specific use.
Shape versatility
As we have already mentioned, the éBRICKhouse system allows to combine
freely 3 modules of measures 4x8, 3x8 and 2x4, as if we were playing a construction
game. This gives us an almost infinite shape versatility, in combination with the
greenhouse as a flexible element that can adapt to the requirements of any situation.
The use of the éBRICKhouse system for urban consolidation and regeneration in
degraded environments or residual plots, owes its adaptability to non-geometrical
shapes to the flexibility that this elements bring to the mix. The location and
dimensions of the greenhouse, which varies in each case in relation to bioclimatic
and energy efficiency criteria, are defined in the next paragraph.
By changing the disposition of our éBRICKs we can get different residence
typologies, different housing groupings and even different ways to group our éBRICKs
depending on the building typology and the plot where it is going to be placed. The
system’s characteristics allow us to design buildings both for regular and well-ordered
plots and for residual plots in a consolidated urban environment.
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Different ways for combining éBRICKs with the Greenhouse element
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Functional versatility
The functional versatility of the éBRICKhouse can be seen through its
components, since each of them can be used in different ways, and also in the
building sphere.
We will analyze several system functions for each kind of proposal:
The rehabilitation of buildings is planned by using prefab panels as a “double
skin”, allowing us to improve the energy efficiency and the external appearance of
the existing buildings. The éBRICKhouse system has been designed in a way where the
thickness or the type of materials of the layers that compose these panels can be
modified. In this way, we can provide a specific list of components for every situation,
depending on the usage, the climatic situation, finishing materials and so on.
In the reuse of structures, the element that is going to limit the construction and
the distribution of the space is going to be the own existing structure. In this case, the
load-bearing wall element will be used to build the façade in every floor. Later, with
the prefab panels, we will build up the “double skin”, totally external to the existing
structure, anchoring it to the front of the framework. This construction system
guarantees that the already existing structure will stay inside the thermal enclosure
preventing thermal bridges.
The integration of glazed volumes for the greenhouse area also allows us to
introduce nature to these buildings and by doing so improve the benefits of the whole
bioclimatic function of the building.
The greatest versatility of the system can be shown by combining éBRICKs to
build a new construction or an enlargement of an already existing building. By
adapting furniture and internal partitions, the system can be used to design buildings
for almost any use.
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Photovoltaic integration in the éBRICKhouse

When we analyze existing buildings, it becomes clear that the integration of
photovoltaic elements is a complex matter. With the éBRICKhouse, we are proposing
a system that can be used both in new construction buildings and in the expansion of
the already existing ones. This comes along with the difficulty to integrate this kind of
elements in all these cases.
In the projects derived from the needs of urban regeneration, building
regeneration and the exploit of abandoned plots, we usually do not have the
chance to choose the optimal orientation for our building. Neither can we ensure the
minimal surface for the integration in a façade or rooftop. This is because we depend
on some kind of integration mechanism that is efficient and adaptable to different
building typologies or surfaces. The efficiency of this system will be improved if we are
able to make the system mobile, allowing a certain degree of sun tracking
movement, especially when there is a need to integrate it in a building with a poor
orientation.
Willing to meet these requirements, we propose two systems of solar caption with
a different degree of architectural integration. These two systems use different
photovoltaic technologies. Therefore, by combining them we ensure a better
coverage of the demand and a better energy balance in the dwelling.
For the design of our prototype specifically, we have developed two systems that
are explained in detail in the Construction and Engineering document. While
implementing them in different interventions, whether it is urban regeneration or the
construction of a new building, the systems will be adapted for each specific case.
Thus, depending on the needs we might use just one of them, or maybe both at the
same time.
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The Prototype and its evolution

From “Technical Proposal” to “Deliverable #1”
In our very first concept, during the Technical Proposal stage in December 2012, we
already introduced the brick concept and the urban greenhouse-gardens. During this
preliminary concept we designed square-shaped prototype with an individual greenhouse
in front of every living unit. The building composition suggested a terraced building
arrangement, as shown in our poster during the 1 st workshop in Paris in March 2013.

Technical
proposal

Preliminary “Technical Proposal” concept showing terracedbuildings with individual greenhouses in every apartment

In Deliverable#1 we considered relocating the greenhouse in between two living units,
instead of an individual private garden in front of the south façade. This will reinforce the
concept of a shared space between neighbors in order to improve social relations and
cooperation. Therefore, in our prototype the greenhouse would be placed in one of the
sides, representing a common area shared between two living units.
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Deliverable #1

Deliverable #1

Deliverable#1 concept showing the greenhouse in one side of the
protype. This urban garden becomes a semi-private shared by two
neighbors
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Deliverable #1

Deliverable #1

Deliverable#1: floorplan and 3D view. The prototype shows a sloping
roof in order to improve PV integration
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Deliverable #1

From the Technical Proposal to Deliverable#1 the greenhouse moves to the
west side of the prototype becoming a semi-private area

From “Deliverable #1” to “Deliverable #2”
As perDeliverable#2there were important issues to analyze in our prototype that
needed to be solved. The first and most important was the limitation regarding the
measurable area, since it was not clear for us if the greenhouse would count as part of this
area or not. After consulting with the SDE organization in April 2013 it was clarified that, as
long as it was not included in the thermal envelope, it would not be counted as part of the
measurable area. That was an important advantage in our prototype development, since
it gave us a possibility to enlarge the greenhouse without restrictions. The greenhouse area
is an important space that captures solar energy, provides basic vegetables and has an
important socializing role.
The second important issue was the need to create a more attractive configuration in
our éBRICKhouse prototype. In Deliverable#1, the living space was composed of two bricks
adopting a totally squared shape. But we considered that a small displacement of one of
the bricks would add a greater aesthetic appeal, bringing more movement to the façade
once they were applied to a building configuration. This will also show both brick volumes
more clearly. In addition, this will make it possible to have a small private open balcony in
front of the house.
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Deliverable #2

From Deliverable#1 to Deliverable #2 the greenhouse is enlarged to the front
and one of the bricks is pushed back, improving global architectural appeal

After this change in the design had taken place, a third issue had to be taken into
consideration. The prototype had obviously improved its architectural appeal, but it looked
unbalanced since the bigger greenhouse area could be seen more as a private area of
the prototype than as a shared area of the whole structure. Hence, it became important to
clearly express the continuity of the building where this prototype would belong. In order to
reflect a better understanding of the continuity of the building, we added an attachment
to the west side of the prototype, representing the beginning of another living unit sharing
the greenhouse. This side attachment also helps represent the real section of the prototype,
thus serving as a didactic panel during the competition phase, allowing the visitors to see
and better understand the materials used to build the envelope of the building.
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The side attachment in Deliverable #2 is intended to better showthe continuity of the
building and also as a way to show materials used in the prototype

Deliverable #2

Deliverable #2 concepts, including two éBricks for the living space with an
outdoor balcony, a greenhouse area and the side attachment as exhibition
area
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From “Deliverable #2” to “Deliverable #3”
There were not significant changes in the main morphology of the prototype, but some
changes were adopted in order to improve functionality and aesthetics. The most
important ones were the following:

1) Greenhouse area was reduced by approximately 25%, in order to make sure the
prototype will fit better in the solar envelope and also to better adapt to thermal
gain demands as defined by our latest engineering calculations.
2) Interior distribution changed; the kitchen has been moved to the northern area of
the prototype, so that the facilities can be as close as possible in order to reduce
energy losses in plumbing, power distribution and AC recovery.
3) Solar protections were modified, substituting the horizontal slats for mobile lattice
protections in both of the éBRICK openings. These lattice protections are designed in
such a way as to allow a more efficient regulation of sunlight protection, but also to
increase the overall visual appeal of the prototype.
4) Mobile Sun tracking PV system was going to be integrated along the east façade of
the prototype. This system will capture the sun’s energy from the early morning and
will be on top of the roof at noon. This system is expected to be a remarkable
element in our project.

A preliminary layout of the platform area around the house was designed.
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Prototype in Deliverable #2

Deliverable #2

Exhibition area:
A side attachment intended
to limit the greenhouse in its
west side and also to
represent the continuity of
the building. It will also act
as an information wall for
the visitors during the
competition.

Greenhouse garden:
A semi-private space that
provides basic vegetables
and captures solar heat. It
has also an important
socializing function, since
it’s
shared
with
the
following living unit.

Living space:
Composed
by
two
standard
éBricks,
it
represents the private
living space of the house
and
the
conditioned
area inside the thermal
envelope.
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Deliverable #2

Deliverable #2

Deliverable #2 concept
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Prototype in Deliverable #3
3) Solar protection:
Decorative mobile
lattice work

Deliverable #3

2) Living space:
Kitchen moved to
the north side

4) Mobile PV façade:
Integrated mobile
PV system

1) Greenhouse area:
25% reduction of its surface

3) Solar protection:
Decorative mobile
lattice work
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Deliverable #3

Deliverable #3 concepts
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From “Deliverable #3” to “Deliverable #4”

Regarding the current deliverable, the most important changes are the following:

1) Mobile sun tracking PV wall has been removed, due to difficulties from sponsor
companies to adapt the system to our needs. Instead, more PV panels have been
added to the roof top, all of them with tracking capability from east to west, in order
to compensate the lack of the PV wall system.

2) Interior distribution: the kitchen has been slightly enlarged and furniture from sponsor
companies has been added.

3) Solar protections: pattern has been modified.

4) Lot platform deck: the platform around the hose has been simplified in order to
reduce cost and assembly time.
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Prototype in Deliverable #4

Deliverable #4
(Final concept)
2) Kitchen area:
Kitchen counter and
cupboards enlarged

2) Furniture:
Interior furniture added

1) Mobile PV façade:
REMOVED

3) Solar protection:
Mobile lattice work
pattern modified
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Deliverable #4: prototype concepts for competition
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Deliverable #4 interior concepts for living area

Deliverable #4 interior concepts for greenhouse area
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The final prototype as-built in La Cité du Soleil, Versailles
During the exhibition phase the prototype in Versailles experienced some final
adjustments. Some elements in the éBRICKhouse were specifically designed for the
competition. Since the prototype was finally only for exhibition it was decided to simplify it
in order to save construction time and resources. Here bellow is a relation on the final
changes as-built in La Cité du Soleil:

1) Open Terrace instead of Greenhouse: In order to safe construction time and
resources it was decided to substitute the greenhouse of the prototype for an open
terrace in the entrance area of the prototype. The greenhouse had an important
function in the project as a thermal energy collector, but since the prototype was not
going to be in the competition it was not necessary this thermal capability in the end.

2) PCM system removed: The PCM system to be installed in the greenhouse was
intended to collect all the thermal energy produced in the greenhouse and then
transfer it to the heat-pump machine, but since the greenhouse was not built from the
reasons previously explained there was no need to have this system operative.

3) Balcony removed: The balcony just in front of the bedroom area was removed in
order to save time and resources.

4) PV sun tracking system simplified: The sun tracking capability of the PV installation was
reduced in order to save resources. Around 1/3 of the PV panels had the capability of
tracking the sun from east to west. This was good enough as a demonstration for the
public visiting the house. If the prototype would have been in the competition, the
whole installation would have had this capability.
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Prototype As-built in La Cité du Soleil, Versailles

As-BUILT IN SDE 2014

4) PV system simplified:
Fewer panels installed
and only one line of PV
has tracking capability for
demostration.

1) & 2) Open Terrace:
Greenhouse is simplified
into an open terrace and
PCM system is removed.

3) Balcony removed:
Balcony removed in
order to save resources.
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South and east façades of éBRICKhouse during its exhibition in Versailles

Main access to the prototype through the open terrace next to the west façade
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Interior view of the prototype from the bedroom to the living room

Interior view of the prototype from the kitchen area to the bedroom
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2.2. Summary of Reconfigurable Features

Moveable decorative sunscreens(lattices)
As we have stated previously, we have substituted the horizontal slats for moveable
sunscreen lattices with a high decorative function. These lattices, which regulate the
sunlight allowance inside our house, will be placed in the north and south front sides of
every éBRICK, protecting the glazing surfaces of the living area.
The lattice is divided into three foldable sections. When the system is completely
expanded, it fully protects the house from sunlight. When it folds up, it allows the sunlight in
to warm up the house, and is also designed to provide shade in the summer season even
when it is folded.

View of the mobile lattice sunlight protection, in an open and close position
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Sun tracking PV system and panels
As we have stated previously in changes from Deliverable#3 to Deliverable#4, we
have removed our PV mobile façade. We will compensate the removal of this PV wall by
placing a total of four rows of PV panels that will have tracking capability from east to west
in order to capture as much solar radiation as possible.
During the exhibition at La Cité du Soliel 5 of the PV panels had tracking capability,
while the rest of the panels installed were fixed.

Fixed PV panels
Angle adjested to optimal
latitude in Versailles

Mobile PV panles
Tracking capability in
one axis from east-west

For more detailed information on this system, please refer to the
Engineering and Construction Design document
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2.3. Lighting Design Narrative

Natural lighting
One of our main goals for this section is to provide as much daylight as possible
without losing any energy efficiency. Given the passive house approach chosen by the
VIA-UJI team, we have set the greenhouse glazing area to 23 square meters, the solution
that we have found to be optimal for both the architectural and energy efficiency
aspects of the project. The southern part of garden area present in the prototype is all
glazed in order to ensure sunlight throughout the day for our green space. The design and
placing of the windows will ensure a daylight factor of 4 regardless of whether there are
clouds present or not.

Analysis & simulations are made with an offset of 900 mm
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After performing an analysis with DIA Lux software it has been obtained the following
results and values:

Greenhouse area: The day factor is over 33%. The
graph below shows the light percent on each point of
the greenhouse. It is seems that the south has more light
than the north because of the orientation and also
because of the size of the windows on each part.

Living space area (Kitchen-dining)
Here, the overall day factor is 6.02%, which is
acceptable, since it is higher than 4%.

Living space area (Bedroom)
Here, the overall day factor is 6%, which is also
right, since it is higher than 4%.
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Living space area (Bathroom)
The bathroom, which is located in the north
part of the house, doesn´t has enough natural
light (1.73%) to achieve the demands. Since it is
not possible to increase or add holes in the
envelope of the house to increase the natural
light, this demand is going to be supported with
artificial light.

Further information regarding natural lighting can be found in the Sustainability Report
> Bioclimatic strategies, which discusses it in a broader perspective of the Sun’s path along
the year and its influence on the prototype.

Artificial lighting
All the lights set in the prototype are LED lights to preserve and maintain an adequate
level of energy efficiency. The ones that have been chosen achieve the next requirements:
-

Out of mercury.

-

Recyclable.

-

50.000 hrs. working.

-

Energy qualification A+++.

-

No emission of UV.

-

No thermal emission.

-

IP 40.
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To calculate the amount of artificial light that our house needs it has been performed
using DIA Lux by Philips plugins. According with this calculation the distribution of the lights is
like the picture showed below.

We are going to divide the lighting design into 3 main areas, the interior living space,
the greenhouse area and the exterior space.
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-

Interior Living Space
For the interior of the éBRICKhouse it has been propose 3 different systems of
lighting with different specific roles.

1) Ambient lighting
The main function of this system is to create a pleasant atmosphere
around the living space area and to provide accent lighting in the
perimeter of the living space and also to decorate some part of the
house. The luminaries will be placed in a small niche in the suspended
ceiling near the walls, as shown in the following diagrams:
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2) Led Tubes
This lighting system is composed of led tubes, providing flexibility to the
prototype’s illumination needs in the main living areas (living space and
bedroom). Moreover, it has a secondary function of hiding the structural
joints between the house modules behind the rails, as shown in the in the
following schemes:
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3) Downlights
The downlights solution will be placed mainly in the areas where
illumination needs to be uniform, such as the kitchen and the bathroom.
The suspended ceiling in these areas allows for implementing this kind of
solution. As in the previous solution, the LED technology will be used.
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In order to meet the illumination demands of the SDE regulations, calculations with DIA
Lux software are being conducted in accordance with the previous proposal.

As mentioned in the previous deliverable, LED lights will be used to preserve and
maintain an adequate level of energy efficiency. According to rule 51.4, all values in the
house tours must have a value over 200 lux. It is seem in the following plan, all the values
are over this limit, the average being 283 lux.
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-

Exterior area
According with the concept of the prototype the external lights and the ones
located in the greenhouse are consider separate from the consumption of the
house. This is because those are common areas.

For the exterior area it is going to be place two LED strips to lead the way to the
main entrance. Since these lights are not enough to illuminate the external area led tubes
and steak lights are going to be place to illuminate the way and also the external
envelope of the prototype as it is seem in the picture below
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2.4. Acoustic Design Narrative
1. Façade Airborne Sound Insulation
Main façade: South (curtain wall)
We designed building with a lot of glazing in south façade and we used windows from
producer “Rationel Vinduer” A/S which provides us with 3 layer glass windows with good
sound properties – 39dB.We decide also calculate the façade east which is the one that
close the bedroom. This one is made with these properties:
Inner leaf:
2x15mm – gypsum board
190mm – insulation, steel profiles
10mm - OSB
Outer leaf:
175mm – insulation, steel profiles
30mm – air cavity
5mm - ceramic tiles (cladding)
The surface of this façade is 20.13 m2
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The volume of the interior area that we consider is:

Bedroom= 19.73 m2
Living room= 18.358 m2
Kitchen= 9.29 m2
Total= 47.37m2 x 2.51 m2= 102.81 m3
Surface of celling and floor:
S = 47.38 m2
Opening:
We create an opening inside the project with similar dates from the one that we
have from “ Rationel”. It is absorbed 32 dB for the opening in the east.

For the calculations we use the software from CTE ( Spanish Building Regulations) which is
based in rules ISO.
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2. Reverberation Analysis
For this analysis we use two different systems, one from CTE, Spain, and the other based on
Danish requirements:
Reverberation time is calculated for area which consists of Living room and Kitchen,
because in our project this is opened space room without separation.
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DATA:


Curtain wall:

South facade= 8.83 m2


Glass openings :

West façade= 2.91 m2
North façade= 1.68 m2


Spaces:

Living room= 18.358 m2
Kitchen= 9.29 m2


Walls:

West façade= 19.36 – (2.91)= 16.45
North facade= 10.06 – (1.68) = 8.38
East façade = 5.032
TOTAL: 29.86 m2


Furniture:

Sofa
S=10.52 m2

∝= 0.35

because is textile cover

(0.17)

∝= 0.17

because is textil revestiments

Curtains
S= 8.83 m2

(0.17)

A= 0.35 * 10.52 + 0.17* 8.83= 5.18 m2
4*m*V= not applicable for spaces for less than 250m2
As shown below calculation provide good results – reverberation time is 0.79 sec., it was
possible only with movable furniture, in our case sofa (covered with felt fabric) gives a big
impact on calculation and also a curtains from textile which cover the glass wall in the
south façade.
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1. Spanish CTE calculation:

T= 0.79 sec

2. Danish calculation:

T= 0.884 sec
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3. Sound Level of HVAC and Active Systems (inside measurement)
In the bedroom which is the place for sleep is where we have to analyze the sound.
Our ventilation system is provided by Nilan. In the data sheet of the heat exchange that we
are going to use we could find the following information:

This company participated in previous editions of the Solar Decathlon, which
guarantees that it meet the requirements that we are looking for.
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3. ENGINEERING AND CONSTRUCTION DESING NARRATIVE

3.1. Structural Design
Structural System

éBRICKhouse structure is composed by a combination of two steel systems. The main
structure is made on steel profiles and the secondary is on galvanized steel frame. The
main reasons are; to make the main structure more secure to transport, assembly and
disassembly, and to implement the structure of 5 º stores building would have (Urban
concept). The calculation and technical drawings by the company which is going to
provide the structure will be included in the Structural Calculations section.

Following the line of the last deliveries, steel remains the main material as far as the
éBRICKhouse prototype’s structure is concerned. However, the system has evolved from
the main structure to prefabricated self-bearing panels. At the same time, the
prefabricated panels are part of the building system. Both systems (constructive and
structural) make up a single element. In this way, we aim to endow the project with a basis,
which always bears in mind the éBRICKhouse concept.

The main structure is made up of load bearing walls and structural decks. The
internal part of these elements is based on galvanized steel frames. Vivania roof and floor
panels are covering the long side of the horizontal structure. Vivania load-bearing walls are
the vertical components of the structure. All these composition conform the module and it
is resting on the piers foundations. The structure has been designed according to SDE
regulation R51.6.
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Structural System Material: steel framing
This union has been achieved by using a set of cutting-edge techniques called
"Steel Framing". This system replaces the traditional bearing structure, by panels of cold
forming galvanized steel, which support the loads acting on the home or building. At the
same time, these panels are composed of sub-systems (connecting elements, facilities,
thermo-acoustic insulation, water and fire resistant, finished interior and exterior support,
etc.). The way that these sub-systems interrelate is what makes the éBRICKhouse work.
Therefore, it makes it possible for our project to consist of a set of self-sufficient
boxes/modules.

Structural System. Legend:
1.
2.

Roof beams - VIVANIA
Wall structure - VIVANIA

3.
4.

Floor beams - VIVANIA
Support beam

This technique allows the prototype to be subdivided into 4 regular modules, which
can be transported once they are built. It also improves the assembly and disassembly
times, increases the reliability and quality of the construction process, and reduces the
amount of joints and anchors used between the modules.
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Main structural frame made in rolled steel, together with galvanized steel frame in the walls’ substructure
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Module A = 4 x 2 m
Module B = 8 x 3 m

Thus, the éBRICK has become an open and flexible system. It does not set any limits
to our designers’ creativity, in order to offer different solutions or distributions. It is also a
future investment for the éBRICKhouse in terms of maintenance, rehabilitation, expansion,
and so on.
The "Steel Framing" system, chosen for the floor, roof and walls, is complemented by
a special foundation system. The solution consists of perimeter beams and "structural plots",
in order not to modify the soil condition during the competition phase.
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Main Elements


Foundation

The foundation is made with adjustable jacks over steel plates. The steel plates must
be calculated according to the load of the total house
weight and the tension of the ground. Each jack can
support a maximum load of 10 tons. The connections
between the steel plates and the jacks are made with
screws according to the execution drawings (Ref. ST-001; ST002; ST-003).
Advantages:
- Respectful of the soil, excavations are not required.
- Fast to set up.
- Reusable and recyclable.

It consists of 18 pieces that have to be leveled and put up by coordinates provided
from a foundation plan, The foundation itself is connected by sensors to the main steel
structures and the anchored for safety. Steel piers will be set over steel plates to support the
loads coming from the whole structure of the following areas of the building: Living area,
Greenhouse area and external shaft area.
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Reinforced concrete foundation footing with adjustable jacks
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Floor, Walls and Roof
The main structure of the floor in the living area will be elements that are placed in
between the skeleton in building there are 2 types of elements in the building 4 elements in
total. Main structure of the elements is galvanized steel and the covers are made out of
steel

plate,

the

inside

of

the

elements

is

filled

with

rock

whole

insulation.

Different between the floor element and the roof element is that the roof needs to carry a
lot more imposed load for example the solar panels.
The connections of the elements to the structured are made with screwed anchors, to
prevent water and moisture we are using neoprene to cover all the joints in between in the
elements. The elements go through the same process as the structure (skeleton) of the
building, galvanized steel and laminated cold and then produced using a program called
Saab this program makes the layout of the elements to be sure to achieve the demands by
EU regulations.
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Structural modular system

The éBRICK system or the modular system is made to make it easier to build the prototype
and transport it from Castellon and then to Versailles, so we have decided to make the
structure for the living area and then split it into modular (É-brick),There are two different
types of modular 3x8m and 2x4m 2 of each.



Structural Wall (Vivania)

The walls are made up of U-steel profiles that shape the self-supporting prefabricated
panels. These profiles are zinc plated, which tends to increase its durability and lifetime.
They have a high mechanical strength and a high strength/weight ratio, so that it is very
convenient for the éBRICKhouse industrialization. Therefore, many types of wall can be
created with this system. What is more, it offers a great versatility to the project. To make
sure that the demands are being kept when this steel structure is being produced the
company VIVANIA is using a program called Saab this program makes the layout of the
construction to be sure to achieve the demands by EU regulations.
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Advantages:
- low U-value;
- prefabricated;
- galvanized steel: light weight of structure and long durability;
- recyclable, maintenance free;
- precision and quality are achieved by software design.
- Adjustable, diverse materials, thickness and composition of wall layers, in order to
reach the requirements needed for the project.

Structural wall types: E.g. 1
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Structural wall types: E.g. 2



Roof and floor from VIVANIA
These elements are structural modules for roofing and slab floors. It is a prefabricated

system composed of steel decking and rigid insulation. It also includes vapor barriers and
final layers of the ceiling on the inside. The structure is based on galvanized steel frames
and beams. The connections and joins are detailed on ST -drawings.
Advantages:
- Prefabricated system. Faster, easier and safer to build; which makes it easier to
meet the requirements of SDE R4.5.
- Galvanized structure (lighter weight). Reducing the weight of the total structure
and the load of the building. Also, the material is very durable, recyclable and
maintenance free.
- 100% inorganic materials. Ensuring a long durability of the components and
guaranteeing against moistures and others weakness coming from organic
elements.
- Large pieces, which makes the construction process quick and easy.
- Quick installation.
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We have also used this type of metal profile in our prototype for SD Europe 2014, in
order to make greenhouse’s walls and roof. The figure below shows the structural design of
both elements:

Wall and Greenhouse’s design
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3.2 Constructive Design
Introduction
The aim of our project is to make the éBRICKhouse as European prototype: to
achieve this, we must figure out a flexible construction system having the ability to cover
the environmental needs of each country and complying with their regulations.
Additionally, one of our priorities is to use long life expectancy materials and provide
necessary maintenance work to ensure their durability.
On the other hand, éBRICKhouse has a strong sustainability commitment, not only
environmentally and economically, but also socially. We consider it is very important to
create housing which meets the needs of its users and foresee their future needs. For this
reason, we decided to incorporate social skills as Do-it-yourself philosophy applied in the
construction sector, considering the good results that were given other sectors.

Construction System
The construction system is prefabricated, modern, ecological and flexible. It is
adaptable to every project, no matter if it is a new construction or a renovation project. It's
divided in two main parts: on one hand, the prefabricated structural box, standard for all
the éBRICK, and on the other hand, the double outer skin of variable thicknesses.



Structural Box

It is a fully industrialized and prefabricated element, made up by walls, roof and selfsupporting floor made of galvanized steel profiles, with insulation inside. It's finished with
cladding elements on top of the plasterboard. The whole box is waterproofed and
prevents condensation.
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o

Walls
Walls have a thickness of 230 mm, only 100 mm is the structural part with

insulation inside. Another 100mm layer of insulation is included to provide thermal
insulation, but also to allow the path of the installation inside. This is finished with
two layers of plasterboard, which gives the required acoustic resistance. Its high
load capacity and its low own weight, optimize the internal measures, therefore
provides large thermal performance.

Structural Wall. Layers:
5. Two layers of gypsum board (2 x
1,25 mm)
6. Interior wall (98 mm): steel profiles
(non-bearing) with insulation of
mineral wool inside it
7. Damp proof membrane (0,43 mm)

8. Steel frame with mineral wool
insulation(90 mm)
9. OSB (10 mm)
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Interior finishes of the walls in the prototype made in a double layer of gypsum board
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o

Roof
The roof as well as floor are provided by Vivania and both of them have the

same frame construction system.

The load bearing steel beams are fixed

together as a frame on the sides and in between the main frame system there
are trusses made of steel with the distance of 2000 mm from each other.
Between the steel trusses there are 3 layers of mineral wool insulation materials.
The structural part of roof has a thickness of 200mm. 18mm trapeze plates are
on top and bottom sides of the structural roof construction. Trapeze plates are
fixed with bolts on the sides with the structural frame, and it has the function to
carry the top roofing and roof insulation, as well as to carry the horizontal loads of
the roof over to the beams (slice shear forces). Trapeze plates are also good for
the acoustics.

Structural Roof. Layers:
1. Steel frame system (200 mm)
2. OSB plate (0,43 mm)
3. 3x steel trusses (with the span of
8m) with insulation in between
them.

4. Insulation (200 mm)
5. Trapeze plate(18 mm load
bearing plate)
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o

Floor
The floor construction that is provided by Vivania, has a thickness of 456 mm.

As the roof, it has the same load bearing steel frame system. In this case the steel
frame with steel trusses in between are thicker, 300mm high. The difference
between roof and floor is that floor construction has 100mm hard insulation on
top, covered by 20 mm of plywood. With this kind of construction we achieve the
required thermal demand and also it makes it possible to distribute the
installation system through the construction.
Structural Floor. Layers:

1.
2.
3.
4.
5.

Steel frame system
Trapeze plate (18 mm)
Steel trusses (300 mm)
Insulation (300 mm)
Floor insulation sandwich blocks
(…mm)

6. Underlayment
7. Flooring (5 mm)
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Assembly works for the floor and the roof in the modules
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o

Modules
According to all of these characteristics of the materials, we have created

light prefabricated modules, which improve the construction

time schedules

and minimize the risks of accidents on the construction sites. éBRICKhouse design
to SD Europe 2014 has two types of modules:
A. Two modules 8 x 3 x 3.3 (m) size: these modules are intended for open
spaces, with the possibility of being subdivided with removable partitions.
They are suitable for open housing concepts, flexible spaces and different
uses, depending of the needs of each user.

Module 8x3x3’3 (m).

1. Plumbing Installation trench

2. Recessed ceiling
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B. Two modules 4 x 2 x 3.3 (m) size: moreover, these modules are designed
for

individuals

and

independent parts of the

house:

bathrooms,

workplaces, etc. They offer more intimate and defined spaces for living
environment.

Module 4x2x3’3 (m)

The housing developed from our building system, is the result of combining
together architecturally fitted modules according to the transportation demands
on the common roads. For the design of the modules the weight and the
measurement allowances were taken under consideration while deciding the
final design.
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Double skin

The double skin is more than an aesthetic finishing element; it is the dynamic
component of our building system, a living component. It is mounted after the assembly of
our housing modules. Its functions are:
-

The elements, which give continuity to the outside building system, covering the
joints between modules to avoid possible thermal bridges.

-

Providing additional heat to the wall and roof wrap. Its thickness is variable
depending on the total thermal resistance that the building system has to provide,
according to its final location and current legislation.

-

Variety of finishing.

o

Double skin as a façade
Specifically for the façade, double skin provides us the possibility to set

different types of facades: with or without an air chamber, ventilated or not
ventilated; in order to increase energy savings.
In the éBRICKhouse prototype, we can find two different kind of “double skin”
walls , differentiated by the façade finishing and the façade typology (ventilated
or not ventilated):

A. Double Skin – Ceramic finishing: In this case, the double skin system has an air
chamber; it provides thermal protection and tends to balance with the outside
temperature inside.
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- Differentiation between summer and winter:
SUMMER: When the solar beams react with the ceramic coating, it increases the
temperature in the air chamber, causing an upward movement of indoor air.
When this hot air goes up, new fresh air enters from the bottom or between the
joints in the facade, which are colder than the rest, achieving a balance in
temperature. This effect is called “chimney effect”, prevents heat buildup in the
façade, thus saving energy.

WINTER: In this case, the solar coefficient is poor and therefore insufficient to
achieve air movement, the front acts as a heat accumulator, it do not allow the
waste of heat from inside to outside.

Wall-slab anchor.
5. Structural Wall
6. Ventilated facade system
7. Insulation of mineral wool (175 mm)

8. Ventilated Air chamber (30 mm)
9. Ceramic tiles (5 mm)
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Its construction system is composed by three elements:

Detail ventilated façade system.

1. Longitudinal galvanized steel profile along the entire width of the structural box,
thereby they are independent systems.
2. ¨L¨ steel piece of 170mm long, as the second façade thickness. This is the only
element that should be resized, directly proportional to the thermal demand that
must be achieved.
3. ¨T¨ upright, which holds the ceramic pieces. The joints between ceramics pieces
have a thickness between 3 and 5mm, this prevents passage of rain water.
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Assembly works of the ventilated ceramic façade in the exterior of the prototype
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B. Double Skin – Sunscreen finishing: In the north facade, it was decided to use as
a fix sunscreen lattice made in a light and recyclable aluminum sheet. The
organic design of the sunscreen allows configuring all kinds of lattice, providing
an avant-garde look to our house. It covers almost the entire surface of the
facade, including the windows. Its openings allow the light to pass through, and
at the same time it prevents seeing the inside of the house. This material needs a
different anchoring, in regards to the ceramic finish. It uses vertical steel profiles
which are 180x100mm with insulation inside.

Double Skin – Aluminum lattice finishing
5. Structural Wall
6. Steel Beam (100x170 mm)
7. Insulation of mineral wool (170 mm)

8. Board waterproofed
9. Aluminum sunscreen finishing
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Fixed sunscreen lattice made in aluminum in the north façade
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C. Double Skin – Movable Sunscreen finishing: the south facade, has the same
finishing material as the northern facade. In this case, we have the possibility to
fold the latticework. When the sunscreen is folded we have a full window pane
façade, so the lattice has a double function: lets the light pass through and
provides privacy. Also it has a system that allows folding up and provides
protection from sun radiation.

Moveable sunscreen lattice in the south façade
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o

Double Skin on Roof
The second skin on the roof has more insulation and it is finished by an asphalt

slope. In the prototype the slope is 5mm thick and has 1,43º. The insulation is
300mm in its highest point. These measurements could change, depending on
the final settlement of the house, in order to adapt it to the requirements of each
area.

Double Skin in Roof. Legend:
6. Structural Roof

8. Asphalt with vapor membrane (5 mm)

7. Hard Insulation (300 mm)
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Assembly Boxes
The external wall element is a separate construction that is delivered directly to site,
where it is mounted to the concept. It consists of a closed wooden wall element with a
possibility of different insulation types and thicknesses, as well as the self-bearing structure,
which is proposed to be made from special wooden studs (I-beams) that is decreasing
the thermal bridge in the construction and the weight, because it is basically consisting of
2 wooden battens that are connected to each other with a thin chipboard or a plywood.

The internal joints are installed with special pieces which we design to make continuity
in the internal joints. The materials of this piece are the same materials that are used in the
modules that are going to be connected. They avoid loss of temperature and energy.

Wall joint. Legend:
1. Neoprene Membrane (5 mm)
2. Hinged closure
3. Special piece: interior wall system
(98 mm)

4. & 5. Two layers of gypsum board.
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Slap joint. Legend:
1.
2.
3.
1.

Finishing layer (5 mm)
Leveling layer (5 mm)
Plywood (20 mm)
Hard insulation (100 mm)

4. Wave plate (18 mm)
5. Neoprene Membrane
Reinforcing plots on both sides of the joint
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Thermal Performance
The thermal comfort inside the house is a priority for us, to achieve unrivalled indoor
comfort without drafts or cold spots in winter time and with cooler indoor temperatures in
the summer, we decided to follow the Passivhaus institute directions, such we consider it is
one of the best institutions when it comes to building houses nowadays.
We have taken special care into avoiding thermal bridges, as explained above with
our second skin, besides achieving the u-values they suggest for optimal comfort:

Passivhaus u-values
Wall: 0.08-0.15 W/m²k
Roof: 0.08-0.15 W/m²k
Floor: 0.10-0.15 W/m²k
Windows: <0.8 W/m²k

The Thermal losses which we achieve in our prototype are in these values:

Prototype U-values
Windows: 0.65 W/m²k
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A. Ventilate façade ceramic finishing: 0.105W/m²k

B. Unventilated façade aluminium finishing: 0.105W/m²k
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C. Roof: 0.079 W/m²k

D. Floor: 0.096 W/m²k
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E. Windows: 0.65 W/m²k

Industrialization and Production
One of our prefabricated constructive goals is to offer a multitude of possibilities in
our éBRICK. Thereby you can have the option to personalize the éBRICKhouse, in order to
meet the necessities of each user.
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In addition, we apply new technologies in the design process and make it possible
to have a industrialized production, providing an improved way of construction, avoiding
repetition and the massive construction.

The phases of our industrialized construction are basically two: the design/ project
stage and the production/ fabrication.



Design/ Project phase:

Our modular housing prototype achieves the combination between standardization
and customization. The user has a multitude of architectural possibilities before having its
house. If each user can make their house, we have to adapt our construction system to
each of these houses.

A. Decks are always unidirectional, and composed by self- supporting slabs.
Depending on the loads in the house and the thermal demands that
need to be achieved, the thickness of the roof/floor changes.
B.

The walls are more complex, the structural framework, the insulation, etc.
The vertical profiles are always 600mm; depending on the composition of
the walls (windows, doors…),the thermal demand we need to achieve
and on the loads that need to be carried in order to support it, we will
adapt the walls for each project.
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E.g. 1

E.g. 2

E.g. 3

C. Internal walls composed by plasterboards, are made by PLACO SAINTGOBAIN, are also standardized, due to the way it is attached to the
module.


They follow the structural grid of the facade having 600mm .



The partition walls are always from floor to roof to avoid possible
acoustical bridges.

D.

The structural boxes measurements will be in accordance to the road
transportation standard limitations, in order to be allowed to transport the
box in one piece. We have a maximum height of 4000mm, 3000mm
width, and 8000mm long. For more information see the Site Operations
section.

To get all these requirements, a tough study has been carried out for équipe VIA-UJI
and supported by different international companies. The idea is to adapt the project to the
immediate reality, so that we can place it in an international market.

Following this philosophy, the companies are from different countries, therefore the
methodology and the coordination were decisive factors.
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Production/ Fabrication phase

In general terms, our project is defined by cold formed steel sheets, which is basically
the core of union of all our companies, even if they are from different countries. The
production is made by numerical control machines which shape galvanized steel coils. This
production system minimizes waste production and solves manufacturing costs. The
production is controlled by a computer, resulting in 100% exact profiles for the project.

After the profiles are produced, they take the shape of prefabricated panels with
easy manual techniques (normally assembled with screws), adding the corresponding
layers and forming a single unit.
As already mentioned above, the user is our priority; making a sustainable project
from the economic, environmental and SOCIAL viewpoint is our goal. Thinking of our user,
we have incorporated a Do it yourself philosophy, developing a self-construction system,
since we there are customers with different point of views. For more information see the
Innovation/ Do it yourself section.

Greenhouse Construction
In our project the greenhouse has several different purposes. By creating the green
area in between the dwellings we are creating a common area for the dwelling owners.
And at the same time the greenhouse is made to make it possible for the inhabitants to
have an area to deal with agriculture or grow the plants etc. The greenhouse has a
function to store energy as well.
The design that the greenhouse has, has been created the same way as the
modules for the house. That means it is made possible for people to decide on their own,
how they want their greenhouse to look like. Whether there is going to be an area to grow
the plants or the squares are covered up with flooring. With this kind of construction we give
people a chance to design their homes on their own way but making it easier for them to
be able to do it.
The structural system for the greenhouse floor looks like this:
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The modules are made to be able to fix them easily and fast. The wooden beams
are connected with each other with spliced joints. The square-shaped areas that are
formed by crossing the beams will be used to place soil to grow plants or the other
possibility is to just cover them up so it will form the floor area. In addition the idea is to reuse
wood to make these boxes that would be placed inside the square-shaped areas.

This is the example of the use of the boxes where the soil can be stored:

Another example how the floor area looks like when the square-shaped storage areas are covered
up:
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Afterwards that the flooring area has been constructed it is possible to cover them
using different flooring materials like tiles etc.

Besides improving living space area by adding nature in people everyday life and
giving them an easy way to grow their own fresh herbs etc. we have also considered the
fact that greenhouse is going to gather a lot of warmth. To collect the warm air we are
planning to use Phase-change material under the ceiling finishing material. This type of
material is made to accumulate and store the warmth and whenever it is necessary then
to spread it out. This way we are able to keep the house warm turning the night time using
the warmth that has been gathered turning the daytime.
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Recycled pallet cover in the west façade, corresponding with the greenhouse area (open terrace as-built)
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Other Construction Elements

Platform deck
In the original project, the éBRICKhouse prototype is surrounded on its perimeter by a
platform that covers almost 50% of the plot. It has two basic functions: first, it facilitates
access to the house, and second, it covers the foundations of the prototype.
Its height is one meter off the pavement, and it is designed to be accessible to the
public, complying with all the current regulations concerning safety and accessibility.
In order to design platform modules we have determined a minimum number of
specifications. Therefore, the design of the platforms should meet the following criteria:
-

Offer maximum stability and resistance

-

Ensure security

-

Be versatile–made to measure construction (adapted to the construction?)

-

Be quick and easy to install

-

Allow for outdoor use

-

Use sustainable materials

-

Have non-slip surface

-

Feature accessories: handrail...



System

The platform is building up with a lightweight and strong modular stage. Each
module can support loads up to 700 kg. The system is composed of extruded aluminum
framework and anon-slip weatherproof phenolic board on top. Its millimeter by millimeter
adjustable legs give us the possibility to achieve the suitable height, up to one meter.
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Flat scaffolding
This system is suitable for outdoor use due to its weather-proof reinforced phenolic

board and its aluminum structure. Its assembly is quick and easy.
They come in standards sizes: 1x1.40 mand2x1.40 m, but it is possible to design
special pieces to fit the plot.

o

Framework
The module framework is made of aluminum (metal composition: EN-AW 6082

T6 according to UNE-EN573) and has a big load capacity. Its dimensions are
1x1.40 / 2x1.40 m. The edges are finished in a special profile70 mm long and 2
mm thick. Its design is multifunctional, it ensures quick and easy connection
between platforms and allows for easy fitting of the accessories such as
handrails.

o

Board
Scaffolding modules are equipped with a 15 mm thick board. It is 100% birch

wood (WBP), composed of 11 phenolic resin glued and a weatherproof finish. It is
especially designed for both non-slip properties and high attrition resistance.
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o

Fastening system
Firstly, board and profile are joined by silicon and also with 6mm rivets.

Secondly, the legs are quickly and easily joined with the framework by bolts and
self-locking nuts, guaranteeing maximum attachment and total resistance.

o

Adjustable legs
Struts are made of high strength aluminum (Alloy : EN- AW 6082 T6 according

to UNE- EN573 ) integrating two reinforced profiles :

- External profile: 40 x 40 mm.
- Internal profile: 34.5 x 34.5 mm.

Its telescopic system allows achieve multiple heights saving irregularities and
allowing its use on stairs and ramps. They are provided with an injected rubber
plug which helps to avoid any slip. Legs height is fixed by a double safety clasp:
firstly, a pressure knob which adjusts and sets the desired height and then, an
additional safety measure, blocked by a safety nut. To avoid sinking into the
lawn they have metal plates on bottom.
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o

Ramp Scaffoldings
Standards flat modules allow build up ramps. It helps to optimize cost, time,

storage space and transportation. To be able to link the last part of the ramp
with the ground we will use a special metal plate.

o

Modular Staircase
Stairs modules are designed by 100 cm height steps. Each module has four

footprints (28 x 140 cm) and each footprints four telescopic and adjustable legs.
The finishing is the same than in the rest of modules.
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As-built stage in Versailles

In order to simplify the project and save rental costs, in the end the works were done on
site in steel frame profiles with wooden boards on top. The steel frame profiles will meet the
same requirements and loads than in the prototype.

Final concept of the ramp design and access deck
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3.3. Plumbing System Design

Water consumption
Calculations and designs are done according CTE-DB HS and Danish standards and
regarding SDE rule 51.8.1 - Plumbing installations and rule 8.2 concerning liquids.

A preliminary water budget has been made:
System

Consumption/act (l) Act/contest total (l)

Dishwasher

9

5

45

Washing machine 50

7

350

DHW

50

16

800

Cooking

2,5

5

12,5
1207,5

The estimated water consumption during the competition is nearly 1210 l. This
amount could change, depending the final devices (washing machine and dishwasher)
used in the prototype, depending the sponsors. For this reason the fresh water tank is over
dimensioned: 1500 l tank.
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Main components and Materials

The main components and materials which form the water service are:

▪

Supply fresh water tank:

It will be provided by the SDE organization. This tank is situated outside the building
envelope, and near the shaft to avoid long pipes (drawing PL-001), just below the
platform. As has been estimated above, the tank will have 1500 liters of capacity,
and the following dimensions: 1500x2000x500 mm.

▪

Supply water pump:

Submersible in the supply tank, it will provide pressure to the network. After the
pump, it should be placed a stopcock valve and a check valve.

▪

General stopcock valve: to cut off the water supply to whole system

▪

General meter box: it is placed inside the shaft, plastic box with dimension
600x500x100 mm (according table 4.1 in CTE-DB HS-4). It contains the following:
o

Stopcock valve (1)

o

General installation filter (2)

o

Water meter (3)

o

Check tap (4)

o

Check valve (5)

o

Stopcock valve (6)
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▪

Manifold

There are two manifolds in order to split the main pipe to the different devices, one for cold
water and one for hot water network. These manifolds have one shutoff or stopcock valve
in each water input and output, to allow independent pipes maintenance and repairing.
Two PEX manifolds, each one with 5 outputs.

▪

Stopcocks

In addition to the general stopcock valve, the one after the pump and those which are
inside water box meter and the ones in the manifolds; independents stopcock valves
should be set in each device in both, cold and hot water, just in the connection between
the pipe and the connecting tube
▪

Pipes

The water pipes have been chosen of reticulated polyethylene (PEX); the election of this
material is due to its advantages, such as:

o

High flexibility and low weight, translated in an easier installation and
handling of the network. Fewer fittings required than in rigid networks,
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because elbows are not necessary, the PEX pipes can turn till 4 times the
diameter.
o

Made in one piece, so the risk of leaks is minimum. Also the transportation
is easier, due to the fact that they are stored on module spools.

o
●

Lower roughness, so the load losses in of the fluid are also lower.

Domestic Hot Water tank:

180 liters hot water tank will be set in the shaft, set in the Nilan HVAC compact system.

Network Design
The network path design, supply tank situation and geometry, pipes dimensions and
further information are detailed in the drawing PL-001. The details and dimensions of the
paths made in the floor insulation to set the pipes are defined in the drawing PL-001 and ST012.
The plumbing has been designed for:
o

Maximum accessibility of all the components.

o

Durability of materials and of the installation and easy to renew.

o

Easy maintenance.

o

Reducing the amount of materials.

That is why the kitchen has been replaced next to the bathroom; in this way the
length of pipes is lower, and the joint of pipes paths do not have to necessarily pass
through the 4 different modules. Therefore, the setting of the installation is easier.

The pipes have been set up individual for each device, according to the Danish
Standards. The pipes path will be through the roof insulation. The pipes from the floor will be
connected with each appliance through the wall surface; the connection between each
PEX pipe and the connecting plugging is made through a stopcock valve. The entire
network has been designed to be accessible in a simple way, making easier the assembly
and disassembly, the setup, reparations and maintenance work.
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Example of a cross section of the path where the network to the kitchen devices is setting

The whole hot water network will be pre-insulated to avoid energy losses; the
thickness of this insulation is 20mm. Excluding the toilet, the rest of the appliances have hot
and cold water intakes, which allow bithermal systems in washing machine and
dishwasher.

▪

Water flow rate

The simultaneity coefficient chosen is 100% (all devices are working at the same time),in
order to consider the most unfavorable situation. The flow rate for each appliance and the
total are taken from CTE-DB HS4, table 2.1.
Device

Flow rate cold water (dm 3/s)

Flow rate DHW (dm 3/s)

Bathroom sink

0,10

0,065

Shower

0,20

0,10

Kitchen sink

0,20

0,10

Dishwasher

0,15

0,10
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Washing machine

0,20

0,15

Total

0,85 (dm3/s)

0,515 (dm3/s)

*the water flow for the toilet would be 0,10 (dm 3/s) only of cold water, but it is considered 0 for the competition

The design flow rate follows the next equation:
Qd=Qi ∙ k
Qi= instantaneous flow rate
K= 1 ⁄ √(n − 1) , where “n” is the number of devices.

▪

Diameters

Diameters of each branch, for different devices are established according to CTE-DB
HS-4 table 4.2 (diameter minimum for each device) and the Building Services of the Danish
standards. Moreover, the pipes for each device, both cold and hot, have a diameter of 15
mm, with the exception of the washing machine inlets, which have a diameter of 20 mm.

To calculate the diameter of the pipes from the supply fresh water and distribution
tanks, it has to be calculated depending on the equation of the total flow rate and
velocity.

Firstly, the velocity considered is 1,5 m/s. Once the diameter has been obtained, the
real velocity is recalculated again in order to check if the speed is properly defined
according to CTE-DB HS-4 point 4.2.1. As stated in this Regulation, the velocity in
thermoplastic pipes has to be comprised between 0,5 and 3,5 m/s.
S=

1000 ∙ Qd
V
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D = √4 ∙

S
π
Recalculated velocity: V = 4 ∙

Qi
π∙D2

Section

Qd (l/s)

k

Qi (l/s)

ᴓ (mm)

V (m/s)

Tank-Water meter

1,365

0,5

0,68

25

1,39

WM-DHW tank-DHW manifold

0,515

0,5

0,3

20

0,95

WM-CD manifold

0,85

0,5

0,425

20

0,65

Schematic diagram of full plumbing, sewer system and diameters is in drawing PL-101

▪

Pressure:

The network pressure is given by a pump situated in the fresh water supply tank. Further
calculations will be made when the specific pump will be chosen.
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Domestic Hot Water production
The “Compact P” unit by Nilan, allow us to use the heat from the exhaust air of
ventilation system to heat the DHW tank through one air to water heat pump. Since the
source of the heat pump is preheated, the performance of the heat pumps increases,
wasting less energy to achieve certain
temperature

inside

the

tank.

The

combination of this compact unit with heat
recovery and the solar thermal panels allow
achieving the whole DHW demand of the
prototype.
Tapped volume in liters Vmax [L] from
Compact P tank as a function of tapped
temperature t [C°] and tank temperature at
40°, 50° and 60°C.
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Rainwater reutilization (garden irrigation)
The prototype will include a system in order to collect and storage the rainwater to
irrigate the Greenhouse garden. Just theoretically, this rainwater could be used in the
washing machine cycle and flushing the toilet, minimizing water consumption and costs.
The rainwater will be led of the slope roof, using gutters in the large sides of the module. The
water is carried to one underground tank, where it is stored to use whenever it would be
necessary.

The system is detailed in the drawing PL-021 and PL -022.

▪

Main components:

o

The roof: gutters, downpipes, drainpipes
The water off the roof is expected to be the main source and collection
point of rainwater. The roof is sloped (2,5%) towards the straight outer
edges of the roof along which gutters (diameter 110mm, slope 2%) carry
towards a downpipe located at corners of the building. [See Drawing PL021] The water is led through downpipes and drainpipes as directly as
possible to the storage tank.

o

The garden: drainpipes
Depending on the climate, hence the ratio of rainfall to the home’s water
consumption, it may be necessary to harness water from the garden. A
drainpipe around the foundations may already be in place to protect the
building elements, or new drainpipes can be installed. In either case, the
water is absorbed in the drainpipes’ porous surface and led to the water
tank. To the right is a PVC drainpipe with a coconut fiber filter around it to
protect the water tank filter. Since the irrigation water requirement is not so
high, the drain will not be considered.

o

Storage tank with integrated filter, pressure pump, etc.
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Many rainwater harvesting and recycling tanks on the market have a
built-in filter. The Diver F-line House System by REWATEC also has the
following advantages:

-

F-line flat tank with a 1500-litre-capacity (FTF 1500) has a maximum
height of only 880 mm (including the entrance shaft)

-

Integrated Fine filter McClean approved for toilet, washing
machine and other home use

-

Integrated overflow siphon and calmed inlet regulate intake and
outflow

-

Submersible pressure pump Diver included with start and stop dry
run protection

-

Automatic mains water top-up kit included (monitor kept in
technical cupboard)

-

Convenient

–

easy

installation,

both

in

terms

of

digging

requirements and connection to mains, appliances, etc.
-

Technical Data Summary Table (tank dimensions in mm)

Tank

Lengt

Widt

Height

Height

Heigh

Weig

Inflow

Outflo

Price (entire

type

h

h

Tank

incl.

t

ht

(mm)

w

system excl.

shoulde

entranc

pump

(mm)

VAT,

r

e shaft

basin

650

880

100

liter

FTF

2400

1200

approx.)
80 kg

250

305

2100 EUR

1500
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The following diagram, made by the REWATEC, shows the key components and
measurements described above. This model will be used if possible under the
prototype’s platform area in the competition; the soil will not be excavated.

1) Flat tank F-line (FTF)
2) Fine filter c-Clean, integrated in the tanks with overflow siphon and calmed inlet

3) Submersible pressure pump Diver, high-performance submersible pressure pump with
extra automatic start and stop dry run protection (pressure controller)
4) Automatic mains water top-up, complete kit to send mains water to the tank, at the
time that the tank runs dry (not in the prototype)
5) Security package, labels according to BS 8515
6) Shaft extension VS 60, height 63.5 cm, Ø 60 cm (not necessary in éBRICK prototype)
7) Tank cover Top Cover (safe for pedestrian loads), made of PE, double-walled, with
child security (not necessary in éBRICK prototype).

▪

Design and calculation

Rainwater systems follow many of the same regulations as sewage and mains water
supply: Danish Standard, CTE-DB HS5 and SDE rules 51.8.1 concerning installations.
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From CTE-DB HS5:
-

Gutter (table 4.7): ᴓ110 mm, 2% slope. (ᴓ100mm + 10% because the section is not
circular)

-

Downpipes (table 4.8): ᴓ50mm

-

Collect rainwater pipe (table 4.9): ᴓ90 mm 3% slope
The tank supplier, REWATEC recommends a tank type and size based on the

customer’s local average rainfall, roof area, roof type, and the filter efficiency. Taking an
average annual rainfall of 800mm, and flat roof area of about 64 m2, and a filter efficiency
of 95%, the supplier recommends the F-line 1500 tank size. Since this is a relatively small,
single-family dwelling (only one toilet), this will be a more than adequate supply for the
single toilet and washing machine. The tank will be set, just next to the grey water tank to
work both together in the irrigation system. Both are situated in the north-west side of the
prototype, to make the network shorter.

Wastewater Treatment and Reuse
1.2. System description and design

The design and calculation of the sewer system for the prototype is done according
to DS 432 (Danish Standard Regulation) and SOLAR DECATHLON RULES.
The main idea of the design is to make the sewer system integrated and friendly with
the environment, thereby reutilizing the grey-water. To use the grey-water, it will be set a
very efficient and reliable recycle system integrated BRAC tank RGW – 250; that makes the
grey-water clean and suitable for garden irrigation.
The sources of the wastewater in the prototype:
●

Washing machine

●

Dishwasher

●

Shower

●

Kitchen sink

●

Bathroom sink
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For the prototype, wastewater is directed to two different destinations. Wastewater
from the kitchen sink and the dishwasher is connected to the wastewater tank outside the
prototype, under the platform. The grey-water from the shower, bathroom and washing
machine is collected in the BRAC tank placed in the garden, with 50mm PVC pipe, where it
is filtered and becomes ready for reuse. Moreover, the recycled grey-water is used to
irrigate the garden manually with water spray gun. The pathway of the grey-water pipe is
under the structural floor construction, as it is shown in the cross-sectional and plan
overview of the sewer system shown below (drawings PL-011 and PL-012).
For the toilet, it is estimated a ᴓ100mm PVC pipe, theoretically connected with the
city sewer network, but in the prototype will not be considered, since the toilet will not be
set up.

1.3. Grey-water Recycling System – The BRAC System RGW (250)
The prototype is a single-level structure. The BRAC tank is placed on the floor of the
garden. Whereas, the grey-water pipeline is beneath the floor and the BRAC System relies
on gravity. Therefore, it is needed to pump grey-water up to the inlet of BRAC tank. For this
purpose, a pump system ‘Sololift2 C-3’ is placed beneath the floor on the terrain.

Features
Model: RGW -250

▪

Long-lasting HDPE molded shell.

▪

½ hp electronic control pressure

Height: 150cm

boosting pump.

Width: 57cm

▪

110v/220v switchable.

Weight: 43kg

▪

Electronic control water ‘make-up’

Capacity: 250

BRAC tank - 250

system.
▪

Extra filter included.

▪

Grey Water pipe marking tape
included.

▪

Designed for up to 6 persons.
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The upper part of the recycle BRAC system and the lower part is a tank with a capacity of
250 liters. In case the tank becomes full with grey-water, the access grey-water will
overflow to the city sewer pipeline through the overflow pipe connected. To avoid bad
smell from grey-water, a ventilation pipe of 50mm is connected to the BRAC system that is
horizontally taken out of building and erected vertically up and with its outlet at least to
the level of roof.

Connection between greywater pipes, pump, washing machine and BRAC tank

The height between the floor structure and ground will be approximately 1 m depending
on the terrain level. Grey water from washing machine goes directly to the pump
through the 50mm hosepipe. It is connected on the side of the pump and grey water
from other installations being collected in the flexible PVC pipes. It goes into the pump
through the 50mm flexible PVC pipe connected on the other side of the pump. The
motor in the pump pushes up the grey-water vertically, up to the BRAC tank through the
40mm PVC pipe. Finally, the pumped grey-water is recycled in the tank with filters and
chlorine tablets and become ready for watering the garden. For further information
about the grey water recycling system go to manufacturer brochure.
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Grey-water pump station – Sololift2 C-3

Sololift2 C-3

Sololift2 C-3 is a small, compact, ready-to-install automatic lifting station suitable for
pumping greywater. The motor is protected by thermal switch with automatic restart.
Features and benefits of Sololift2 C-3 include robustness and operational reliability, easy
installation, replacement, maintenance and service.
In the prototype, the pump system is placed on the ground beneath the recycle tank.
Grey-water pipes are connected from the sides: one 50mm hosepipe directly from the
washing machine and the other is 50mm PVC grey-water pipe (from other installations:
shower, bathroom sink, kitchen sink and dishwasher) on the other side of pump station.
Discharge pipe is 40mm 90° vertically connected to the inlet of BRAC tank. It has a tank
with the capacity of 5.7 liters.

Pipes
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PVC pipes are superior to most of other modern materials due to environmental
friendliness, chemical resistance, inherent toughness, heat resistance and being
electrically non-conductive/corrosive. Therefore, the main grey-water pipe is chosen to
be of PVC. The dimension of the pipe is 50mm as calculated based on Danish Standard
Regulation (DS) 432 for gravity flow in relation to the sum of anticipated wastewater flow
from different installations. The pipeline is suspended beneath the floor and beside
beams in open space in between the floor structure and ground with screwed steel plate
supports.

The grey-water pipe collects the grey-water from the shower and bathroom sink
(basin) to pump. The slope chosen is 2.5%. Below is the calculation chart showing the greywater pipe details:

A - Shower
B - Bathroom sink
D - Solo lift pump
E - Washing machine
F - Grey-water pipeline calculation procedure
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Grey-water pipe in our prototype is non-ventilated. Thus, as stipulated by the DS 432
abstracted table below, the requirement of smallest internal diameter of the grey-pipe is
fulfilled in relation to the sum of anticipated wastewater flow from different installation
objects. The maximum sum of anticipated grey-water flow we have is 0.7l/s, which allows us
to use pipes with small internal diameter 44mm, where we have chosen to use 50mm PVC
pipe.

Anticipated wastewater flow for shower in bathroom and wash basin is taken from the DS
432 stipulated flow in l/s. Below is abstracted table from DS 432 for anticipated/provided
wastewater flow for different installation
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The reference taken to choose the slope of the grey-water pipe is from the graph shown
below, abstracted from DS 432.

The minimum slope for grey-water is 2.4% corresponding to the sum of anticipated greywater flow 0.7 l/s (maximum we have), for the chosen pipe 50mm. Thus, the slope of 2.5%
is chosen to keep for entire length of grey-water pipe.

To find out the level of the pipe in different location it shall be used the formula:

We do not have terrain level information. Even though there is not specific
information regarding the terrain, it is going to be considered that the terrain level is 0
meters. The space between the floor structure and terrain is approximately 1m.
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The sloping start is 10 cm below the external part of the floor element due to
technical works and with the 2.5% pipe slope, the bottom level of the pipe at pump station
is approximately 0.5m; this means that we will have enough space for sloping grey-water
pipe. The following table show the pipes level:

Pipe BL
Pipe BL from

from

Pipe TL from

Pipe TL from

ground

ground

ground level

ground level

level

level

[m]

[cm]

[m]

[cm]

A

0.900

90.0

0.850

85.0

B

0.827

82.7

0.777

77.7

C

0.610

61.0

0.560

56.0

0.610

61.0

0.535

53.5

0.610

61.0

0.535

53.5

Points

D

Remarks: Terrain level is not known, therefore ground level is considered as 0

Flexible hosepipe and fittings

Three hosepipes are required, 2m long each with diameter of
50mm. One is to connect washing machine and pump station,
other is to connect grey-water pipe and pump station and the
last one is connecting the dishwasher with service pipe of kitchen
sink.
Hosepipe 50mm
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The demand is to have 2 flexible connectors, in order to connect
the grey-water pipeline in the corners.

Flexible Connector

Water Spray Gun

A water spray gun will be used for irrigating the garden. The pipe as shown below, is
connected to the BRAC tank and manually used to water garden with Water Spray Gun. It
is the simplest and cost effective way to use the recycled grey-water; it requires no
installation of the pipeline. The hose can be rolled and stored while is not in use. The
recycled grey-water can also be used for other non-potable purposes like washing cars
and irrigating plants outside with water spray gun.

Water Spray Gun & Pipe

Connections of main grey-water pipe with different installations
- Connection of grey water pipe and bathroom sink
Bathroom sink is connected to grey water pipe with a 32mm PVC service pipe. The
service pipe is vertically connected, with an integrated water trap to avoid bad smell from
grey water.
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Water trap

Connection of wastewater from kitchen sink and DW to wastewater tank
Hosepipe from dishwasher is connected to the service pipe of kitchen sink. The
service pipe penetrates the floor structure and connects to the wastewater tank outside
the building. Water trap below connection is installed to avoid bad smell from grey-water.
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3.4. Electrical System Design
Consumption, generation and balances calculation
The consumption calculation of the prototype concerning the competition has been
realized in an Excel spreadsheet. It was taken under consideration the real consumption of
the different appliances and systems.
In order to proceed, we have considered the characteristic curve data provided by
a Spanish study made by R.E.E. (Red Eléctrica de España), which is in charge of the energy
distribution over the country. These calculations consisted in several areas of the Spanish
demand, including the residential area, from where it has been extracted de data of the
characteristic curve of the appliances.

Appliances and prototype systems
In the table below it shows the appliances which have been considered with several
nominal power data, since the dwelling consumptions have been developed using this
information. The different systems and their estimated consumptions are also shown.
Peak Power W

Nominal Power W

2400

2300

DRYER BOSCH WTY88710EE (A+++)

1000

1000

REFRIGERATOR BALAY 3KSL5655 (A+++)

160

160

INDUCTION STOVE SIEMENS EH975SZ11E

10800

2900

OVEN BALAY 3HB508XF ( 10 % BETTER A)

3535

2800

DISHWASHER FAGOR LVF27X-LVF27 (A+++)

2300

2000

PC

100

50

-

-

HEAT PUMP

2100

2000

LIGTHING

400

400-200

TV

200

200

WASHING MACHINE BALAY

DOMESTIC HOT WATER

3TS74120A (A+++)
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To calculate characteristic curves for each of these systems and appliances has
been made based on the data provided by R.E.E. Therefore, the evolution of consumption
for our appliances in standard domestic conditions has been obtained.

Characteristic curves of the appliances and prototype systems
The instant power data obtained for normal and efficient use is as follows:


OVEN: after it has been used for 50 minutes continuously, the final peaks are
repeated in order to maintain the temperature.



WASHING MACHINE: it performs cold and hot wash. 2300 W are being used for
heating the water; the rest of the consumption is used to run the washing, as seen in
the graph. Another option for saving energy integrated in the prototype would be
the connection of the hot water to the washing machine.
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DISHWASHER: as well as the washing machine, it uses most of the energy in heating
up the water (2000W). The device is connected to the hot water avoiding the peak
consumption.



INDUCTION STOVE: The highest house consumption lies within the oven, as it is shown
in the graph. It does not use reactive energy.
INDUCTION STOVE (w) (150 min)



HEAT PUMP: Adjusted according to the demand. It has been considered switching it
on and off every 3 hours. The process has been done repeatedly, with different
power loads. It had to be considered that the compressor uses reactive energy.
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REFRIGERATOR AND FRIDGE: it is a constant consumption (24h/day). It has the
biggest reactive energy consumption of the entire house.



LIGHTING: It has been considered a normal daily consumption using LED bolts for the
data below.



PCM SYSTEM: the fans consumption depends on the amount of heating that needs
to be extracted from the greenhouse. This data is only representative (not definitive).
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DRYER: it consumes less energy than other appliances due to its usage of the
compressing cycle that generates heating. Therefore it is using a lower reactive
energy than the previous appliances.

éBRICKhouse energetic strategy
The prototype strategy consists in obtaining energy as fast as possible during the day
and using it in its different ways as long as it is generating. The mobile photovoltaic facilities
capture energy in the morning, so the dwelling can use its own energy at the beginning of
the day.

Panel configuration and generation curve
In the morning our facilities are facing east with the aim of obtaining as much
energy as possible. Monocrystalline facilities were installed on the roof at 60 sexagesimal
degrees.
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The picture above shows the orientation of the solar panels. Irradiance curves on the
panels with this layout are shown below.

With this layout we pretend to use the first

radiations of the day.

From midday panels are going to be set at 90º due to higher radiations; therefore
the position changes as it shown in the picture below.

The irradiance on the surface (0 sexagesimal degrees) is the same for both facilities
in this position. Due to the fact that we are using mobile facilities that are oriented to the
east, the optimal orientation cannot be reached (30 sexagesimal degrees south). In this
simulation the tilt will not be considered, but it will be taken into account during the
competition. In the figure it can be observed the values during the day.
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In order to figure out when facilities have to be reoriented from one position to another, the
next graph will provide the time period for them.

The amorphous silicon facility corresponds to the red curve which starts in the
morning; this is less convenient than the orange, which corresponds to monocrystalline
silicon at first day light. This inconvenience is due to several factors.
Firstly, amorphous silicon does not need as much orientation towards the sun; it
captures energy in diffuse light, so we have arranged a reflection of the sun light of
approximately10 % and 15 %.
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Another reason concerns the structural typology; the amorphous silicon panels are
integrated in glass facilities and have a higher weight so it is better to lay them in a vertical
position, as well as for the wind loads this facility would have to resist.
The last topic is about timing: when the orientation of the panels has to be switched
(9:20 a.m. for amorphous silicon and 10:40 am for monocrystalline silicon). The main of the
orientation is to obtain the maximum amount of Wh with the same Watt peak. Also the
data from cloudy days has to be considered (set the panels as it is shown in the next view).

Network balance and competition rules
Due to facility´s characteristics and the set up plan, it is possible to get more energy
by optimizing the number of panels. As we can see below on rule 18, sub-section 18.5 and
figure 3, the network balance of the week needs to be positive and the values related to
the energy dumped must be proportional to the amount of panels (watt peak “X” in lower
formula).
The production of the panels is less than 5 kwp due to the energy efficiency of the
prototype. Therefore, the team had to be innovative by using amorphous silicon and
mobile facilities.
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Moreover, by using an industrial sectional door in the mobile amorphous silicon and
a mobile structure for the monocrystalline, we are increasing the energy efficiency and
resources. The energy used in moving facilities is low in comparison to the energy
produced. The elements used to move the facilities may have a good profitability, both in
an economical and energetic way.
Further information regarding manufacturing, transporting or materials will be
provided through the Energy Plus Report.

In this case:
B = 4.86 / 5 x 56 = 54.4
A = 54.4 – 20x54.4/56 = 35
To mark positively we have to get a positive balance between35 kWh and 54.4 kWh.
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Home automation

Introduction
Two system are going to be used for the home automation; KNX (by Schneider company)
and Arduino (do it yourself). Lights, consumption, sensors, shading system and sockets
are going to be controlled by them. Controlling those our goal is to program them to
reduce, control and optimize the consumption of energy at the same time that the
comfort standards are kept.
The strategy of use 2 system is:
KNX: This system by Schneider achieves all the demands but it is expensive.
Arduino: This system can do the same and it is much cheaper than KNX but require more
work because it is necessary to set up our self all the electric boards and also to
program them. This is why in case that it is not possible to make them, Schneider would
provide that.
Now a days équipe VIA-UJI has Arduino material and the engineering department is
working on the programing of the KNX system. The next step will be the setup and
programing of the Arduino.
The goal of this automation system is to be able to control devices, lights, sensors, energy
consumption, security, comfort etc. of the house by a mobile phone using Wi-Fi or
Internet.
Arduino
Arduino is an open electronic platform for the prototype design
based in a flexible software and hardware, with some
analogic and digital connections. This allows connecting
some device like sensors or actuators. All the architecture
and programing are open and can adapt the system for the
house requirements.
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The communication of Arduinos with the central PC will be by Ethernet shield/board for
each Arduino. The Ethernet shield allows a security communication inside the house
and a smaller loss in sending data. Also it as a fast reply comparing with wireless
technology. Another important advantage of this shield that is connected to Arduino
board, is that it can be powered through the Arduino board.
Main technical specification of the shield
-

Low consumption Voltage required 5V.

-

High transfer data speed  10-100mb

-

It can work with IP or UPD protocol.

-

4 socket connection admitted.

-

It can use SD card.

For the power supply Arduinos boards it will be by
Poe system ( Power Over Ethernet). This system
reduces considerably the amount of cables. The
same wire sends the information and power the
device.
Description of Arduino system in our prototype
A land net will be create; each Arduino will have an IP static to identify the network.
Each Arduino will be connected to the PC through Ethernet cable. The PC will
registered all the info coming from them and it will allow to the user control the
devices of the house by an App.
Light control
For the light control, Arduino has a shield with relay for
the change between DC (12V) and AC (220V), but for
the house will be develop a shield, called T-Rex (TRIACRegulator), with TRIAC transistors (Triode for Alterning
Current), this will avoid the noise of the relay, improving
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the efficiency and allow the regulation of the current. To improve the performance of
the TRIAC, it will be use some opt coupler and DIACs. One T-Rex can control four lights,
example.

The function of the T-Rex shield is simple, four digital outputs of the Arduino connected
to the shield, each signal control one light, that turn on/off according to the value of
the digital output.
Shading control
Shading control is done by using the T-Rex shield, each T-Rex shield can control two
shading,. According with the demands, it is possible to activate one of the outputs of
the T-Rex with the Arduino.

Monitoring of the sensors
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Monitoring of the sensors (temperature, humidity, CO2 and presence) will be control
by the Arduino.

Each sensors of the house get the information and send it to the

server. The server will save the data of the sensors.

App Control
The mobile application that controls the house will be an application which will show
the temperature, humidity and CO2 data to the user. At the same time it can control
lights, shading systems etc. The implementation of this application will be for Android or
Web.
KNX
The KNX can control the same systems as Arduino. For the supply of the devices will be
used the KNX bus, this bus allows the sending data and supply through the same wire.
With this reduce the wiring inside the house.
The lights will be control by the controller MTN 648493 of Schneider Electric, that is an
actuator with the capacity to control 12 lights:
-

Bathroom light

-

Facility lights

-

Greenhouse lights
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-

Kitchen lights

-

LED strip of the living room

-

LED tube of the living room

-

LED strip of the bedroom

-

LED tube of the bedroom

-

LED strip outside

-

External lights

All the light turn on by push-buttons. However two of them use a movement sensor to turn
on/off. (Sensor model MTN632569).

The shading system will be controlled by the device MTN 649404 by Schneider which allow
the user to set the shading according with the demands and also to program it.
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If the house works with the KNX system will be used
the App See-Home. Thanks to that, the user can
control, for example, the lights and shadings system
through the PC, tablet or smartphone. This App can
work with the IP Interface 730 product of Weinzierl,
that allows to KNX the internet access.
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3.5. Photovoltaic (and other electric solar) Systems Design

Introduction
At the moment the Photovoltaic system that is going to be use is the next one.

Inversor

PICTURE 1 GENERAL LAYOUT

The reason is that what it is show in the picture below it is 100% sure that it can be in
Versailles (material and electric project signed). If the negotiation with the other
companies that are willing to support us come up with other solutions it will be report
immediately to the organization.
The technical information of the electrical part is in the Appendix B: Electrical and PV
Installations. In this document all the technical drawings, calculation and signature of the
project will be showed.
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For now the energy strategy, regarding power production is going to be:

-

Produce as much power as possible during light time and storage that in the

grid (“smart grid”).

Photovoltaic panels
28 monocrystalline photovoltaic panels (model RISEN SYP175S-M 175Wp) are going to be set
in the roof according with the picture below (ref. E-001).
MATRIX 2
MATRIX 1
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Module

JKM315M

Dimensiones(mm)

1956×992

Maximum Power (Pmax)

315Wp

Maximum Power Voltage (Vmp)

37.6V

Maximum Power current (Imp)

8.38A

Open-circuit Voltage (Voc)

46.1V

Short-circuit Current (Isc)

8.87A

Module Efficiency STC (%)

16,23%

Operating Temperature(℃)

-40℃~+85℃

Maximum system voltage

1000VDC (IEC)

Maximum series fuse rating

15A

Power tolerance

0~+3%

Temperature coefficients of Pmax

-0.41%/℃

Temperature coefficients of Voc

-0.30%/℃

Temperature coefficient of Isc

0.05%/℃

Nominal operatign cell temperature (NOCT)

45±2℃

Table 1: Specifications monocrystalline panel

As it is seem, there are 4 lines of panels, each one with 7 PV panels, grouped in 2
matrixes. They will provide a total amount of 4900 Wp.
They will be set in 2 positions 60º until 9:30 in the morning and then 0º(horizontal).
Those angles and hours have been chosen according with the radiation analysis explain
before.

The inverter
The inverter (model CONEXT RL 5000 E-S) achieve the requirements of the
competition. Even if this model doesn´t contain galvanic insulation require by the French
regulation, it has a company certificate which ensure that the current DC supply to the net
is lower or equal to 0.5% of the nominal current of the appliance.
This model contains additional safety protections:
-

ISOLETING SWICH  Disconnect the PV system from the alternating current.

-

RCD ( Residual Current device).

-

Automatic disconnection against maximum or minimum tension (1.1 U and

0.85).
-

Automatic disconnection against island effect.

-

Automatic disconnection against frequency changes.
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PV panels to Inverter
The distribution chosen is the ones that provide more efficiency and production
achieving the SD competition requirement, no more than 5000 Wp.

Wires
According calculations, section of the wire for Matrix 1 and 2 is 2,5mm2. (chain wire).
According calculations, section of the main wire for Matrix 1 and 2 is 2,5mm2.
(main).

Protections
-

Fuse: Even if it is not required, to increase the safety against overload fuse are

going to be placed as it is show in the picture below
FUSE Type Gg

-

Lightning rod: it is not necessary.
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-

DC dischargers: Zinc variators are going to be placed

DISCHARGERS

Potential equalization

-

Breakers: 2 breakers are going to be set on the DC ( 32 A and 500V).

-

Protections against direct/indirect contact:
❏ Residual protection device.

-

Alternating current protections:
❏ Against overload: Breaker E:32A located in the

inverted

recommended by the company.
❏ The wire protection is made on Polychlorure vinyl.
❏ Wires ( Phase and Neuter) are on copper and the minimal
section regarding protection is 4mm2.
❏ Residual-current-operated protection:
❏ Overload AC system – net system: Discharger.
❏ Maximum distance between inverter and dischargers 10m  in
our prototype is not longer than 3 m.
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Grounding point
The grounding connection follow the next scheme.
Wires have minimum section of 4mm2 and they are on copper.

Because of safety reasons the grounding system follow the next scheme. It makes
the trigger shut down the current in case that any device is in contact with the ground wire.
This system is working as relays protections.
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Network connection

According with the calculation the inside wires have a minimum section of 16mm2
and the cover protection is on PR 6mm2 and they must go inside a duct of 75 mm2 section.
( model RZ1-K (AS))

-

Protection to the network connection.
❏ Against overcurrent: Breaker
❏ Emergency stop: Disconnecting fuse.
❏ Against indirect contact: differential switch
❏ Overload: dischargers connected to the ground.
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3.6.

Electrical Energy Balance Simulation

Based on the previously mentioned systems (appliances and systems, and facilities),
simulations are shown on excel spreadsheets.

Introduction to the electrical simulations of the prototype
To configure the consumption curve, all the demands of the appliances and the
prototype systems have been taken into consideration. For each of them the operating
hours have been estimated. In order to carry out this calculations, the day has been
divided into periods of 5 minutes and the different consumptions have been superimposed
with each of their curves. We can see the result below.

This load curve corresponds to the instant power demanded over the day by the
prototype. It is one of the multiple possibilities that can occur and they are taken as
reference. With this load curve our prototype demands 16391.47 Wh per day, so presume it
would be 5900.0 kwh/ year. In this curve the following appliances have been simulated:
fridge, freezer, heat pump, PCM system, dishwasher, washing machine, induction cooking
and lighting. The working hours depend on the appliance type, for example the fridge and
freezer work 24 h/day, the heat pump stops working for one hour and works for two
constantly. The PCM system is on during the morning , evening and part of the night; the
induction cooking stove is connected at midday, and the lights at the end of the day
(details are explained in the calculations).We have considered that depending on the type
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of the day, the demand load is the same, and that is how we have compared the
differences between the net consumption and we actually generate.

Cloudy day simulations
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Normal day simulations
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Sunny day simulations
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Final considerations and conclusions
As we have observed, in cloudy days we have no choice but to consume much more
energy from the network. Our design has the advantage that if we have a cloudy day
after a sunny day we can have a surplus of stored energy, and therefore lowering demand
from the network. In simulations we have observed that batteries do not drop from 1800
Wh, this is due to the fact that they cannot be discharged below 30% of its maximum load
(6000 Wh). On the other hand, according to our calculations, with many sunny and some
cloudy days we can dump enough energy to the grid to obtain good score in balance.
Here we analyze a normal day for being the closest thing to what we will have on average:
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The first thing we see is that our consumption curve focuses on stable consumptions
(PCM system and fridge) and at the same time load the batteries, so although there is no
one home we are using that energy. We will use it later to cover certain peaks, whereas
batteries can support (as we can see here at midday in orange and negative approx., 1900 W). At the end of the day, we trust our installation can work on its own with the
batteries, as well as being capable of dumping something to the grid if necessary. The
batteries are charged until they can reach maximum load. When we need energy the
inverter transmits that to the batteries, and when they reach the limit of 1800 Wh it takes it
from the network. The problem with this installation type is that the batteries (in the best
case using lithium) have a performance of 92 %.
On the other hand, we have calculated the generation with losses of 12.5 % between the
inverter, the charge regulators, wiring and panel temperature.
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Monthly simulation of the prototype with PV System

We have also performed a simulation using PVSYST to corroborate the data
obtained through excel. This simulation has been done in July considering all the details of
our facilities. In this situation the same load curve has not been used exactly than in the
previous data because they have consumed about 13 kWh kWh, compared to 16.
Generation data amounts to 22 kWh per day, which corresponds to the average between
sunny and cloudy days, i.e. normal days.
Accumulation is battery-exchange network

Total Julio 4,86 kWp
kWh producidos

22,28

Consumo kWh
C diario kWh

428 Días
13,81

Hora

Total

31

Irradiancia W/
Referencia
Consumo
Acumulación
Producción kWh
Balance kWh
m2
Kwh
kWh
Kwh
1
0
0
0,24
0,4
-0,4
-0,4
2
0
0
0,19
0,32
-0,32
-0,72
3
0
0
0,14
0,24
-0,24
-0,96
4
158,5
0,26
0,1
0,17
0,1
-0,86
5
311,5
1,04
0,1
0,17
0,87
0,01
6
451
1,5
0,12
0,2
1,3
1,31
7
530,25
1,77
0,19
0,32
1,45
2,76
8
556,5
1,86
0,24
0,4
1,45
4,21
9
537,75
1,79
0,26
0,44
1,36
5,57
10
535,5
1,95
0,29
0,49
1,46
7,03
11
556,75
2,02
0,34
0,57
1,45
8,48
12
556,75
2,02
0,38
0,64
1,39
9,87
13
535,5
1,95
0,48
0,81
1,14
11,01
14
492,75
1,79
0,48
0,81
0,98
11,99
15
428
1,56
0,46
0,77
0,78
12,78
16
343,5
1,25
0,34
0,57
0,68
13,45
17
242,75
0,88
0,34
0,57
0,31
13,76
18
136,25
0,5
0,38
0,64
-0,14
13,62
19
52
0,14
0,48
0,81
-0,66
12,96
20
0
0
0,6
1,01
-1,01
11,95
21
0
0
0,67
1,13
-1,13
10,82
22
0
0
0,58
0,97
-0,97
9,85
23
0
0
0,53
0,89
-0,89
8,96
24
0
0
0,29
0,49
-0,49
8,47
6373,25
22,28
8,22
13,81
8,47
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Annual Energy Balance estimation of prototype (local context)

The following estimation shows annual electrical generation and consumption of the
prototype, in the local context where the prototype is going to be built (Castellón, Spain),
with the same PV system and the same consumption discussed above.

TOTAL ANNUAL
kWh generated

TOTAL ANNUAL
kWh consumed

4363.414753 kWh/year 3487.904 kWh/year

TOTAL ANNUAL
kWh turnover or stored
+875.510753 kWh/year

Competition Energy Balance estimation (Versailles)

The following estimation shows electrical generation and consumption of the
prototype during the competition days in Versailles, with the same PV system and the same
consumption discussed above.

TOTAL COMPETITION
kWh generated
164.97 kWh

TOTAL COMPETITION
kWh consumed
114.64 kWh

TOTAL COMPETITION
kWh turnover or stored
+50.33 kWh
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3.7. Solar Thermal Design
1.4. Introduction

The installation is designed for the competition in Versailles in July of 2014 and to
cover domestic hot water demand including some appliances (washing machine and
dishwasher). The aim is to store an amount of energy of 9000 Wh/day. In order to achieve
the energy demands, it was considered a ventilation heat recovery and the installation of
one solar collector.
Regarding the integration of the solar panels in the architectural concept, one panel will
be placed on the roof, above the bathroom. Due to this design, long pipes networks will be
avoided. The solar radiation data corresponds to the month of July in Versailles for an
inclined plane by 15 degrees and facing south. Statistically, it can be considered the
following average of radiation:

The data used for the calculation is defined by the blue line global real radiation
average. However, it will be submitted the installation to the maximum radiation, in order to
size the accumulator safely.
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The panels used in the prototype are Extra-thermic panel by Butech, which has the
following features:
Collector Type

Flat plate

Collecting main

Copper 22x1 (UNE-EN 1057 y UNE-EN 12165)

Secondary tubes material

Copper 8x0.5 (UNE-EN 1057 y UNE-EN 12165)

Amount of secondary tubes and
separation

10; 100mm separate each other

Selective coating
Material

Copper, Titanium oxide coating.

Dimensions

2205x1000x0,2 mm

Absorptivity

0,95 ± 2%

Emissivity

0,05 ± 2%
Absorber

Absorber surface area

2,205 m2

Contents

1,5 L

Weight (working)

9,1 Kg

Weight (empty)

7,6 Kg

Glass covering
Type

Solar tempered

Thickness

4 mm

Iron content

< 0,05 %

Dimensions

2225x1021 mm

Transmittance

91%
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Insulation
Type

Mineral wool

Side and back thickness

25 and 55 mm

Conductivity

0,036 W/mK

The amount of power that can be generated with one panel is outlined below (data
to real radiation average).

It can be seen that the demand (9000 Wh/day) is not covered for a normal radiation
day, although with the input energy from the Compact unit it is expected to achieve the
whole daily demand.
The data related to the performance of the panels are outlined below, the mass
flow of the network and the output temperature of the panel:
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The tank used is integrated in the Nilan Compact P unit, which has a capacity of 180
L. The connection between the accumulator and plumbing and solar networks:
1- Circulation pipe connection ¾”
2- Inlet solar network
3- Hot water connection
4- Cold water connection
5- Return solar network
For further information, go through Nilan Compact P brochure.

Safety Operations:
In the case of completely sunny day the calculations are displayed using the red
line. It is a maximum solar radiation that could rise up in this position according the
database of PV-Gis.
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As it can be seen, the radiation is nearly double to the previous, therefore almost
double of the energy is captured by the panel. The data from the panel in a completely
sunny day is shown according to:

294

As it is seen in the first chart, in a completely sunny day the energy production of one
panel is enough to cover the prototype daily demand; it is obtained nearly 12.000 Wh,
while the demand is 9000 Wh. In this case, the bypass is turning off the heat pump from the
compact unit.

3.8. Building Integrated Solar Active Systems
Please refer to the “2.5. Photovoltaic (and other electric solar) Systems” document for
information on this.
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4. ENERGY EFFICIENCY DESIGN NARRATIVE
4.1. Technical Project Summary
Technical Project Summary Table
LOCAL CONTEXT - CASTELLÓN, SPAIN
1. Project Dimensions

Data

Gross area (m2)
Net floor area (m2)

105 m2
47,5 m2

Conditioned volume (m3)

140 m3

Location of detailed
information in PM/PD

2. House envelope
Insulation types and thickness (m)

Walls area (m2) and Thermal Transmittance (W/m2.k)
Floor area (m2) and Thermal Transmittance (W/m2.k)
Roof area (m2) and Thermal Transmittance (W/m2.k)
Glazing area (m2) and Thermal Transmittance (W/m2.k)

Walls Hemp 36,5 cm
Floor Rockwool 40 cm
Roof Rockwool 50 cm
145,13 m2 0,105 W/m2k
67,28 m2 0,097 W/m2k
67,28 m2 0,079 W/m2k

Total surface 45,99 m2
Average Transmittance 1,01 W/m2k
Glazing Solar Gain (SHGC) 0,44-0,55
3. HVAC Systems
Heating system
Energy Production Equipment
Type
Model
Heating Capacity
Heating Efficiency
Cooling Capacity
Cooling Efficiency
Terminal Unit

Heat pump
Heat pump
Compact unit
Compact P by Nilan
2000 Watt
2.3
2000 Watt
2.3
Nilan
Floor air terminal
Ceiling air terminal
Air final terminal

Type
Floor air terminal Supply fresh air
Ceiling air terminal Extraction of exhaust air
Input of fresh outside air and
Air final terminal output of discharge air
Model
Nilan
Refrigerant (Type)
R407C
Heat Recovery Ventilation or Energy Recovery Ventilation
Heat recovery
Type
Accessory
Model
EM-box
Efficiency

75%
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4. Domestic Hot Water
System ( Type, capacity)
Solar thermal Collectors
Type

Compact P unit
1
Flat plate

Area (m2)

2,205

5. Electrical Energy production

PV Modules (Type)
PV panels area (m2)
Installed PV power (kwp)

28 x RISEN SYP175S-M,
28 x 1,58m x 0,808 m = 35,74
m2
28 x 175 Wp = 4900 Wp

Estimated energy product (kWh/year)

4363,41 kWh/year

6. Energy consumption in local context (Castellón)
Estimated energy consumption (kWh/year)
Estimated electrical consumption per conditioned (kWh/year per m2)
Energy Use Characterization (% of total energy consumption)
Heating (%)
Cooling (%)
Ventilation (%)
Domestic Hot Water (%)
Lighting (%)

3487,9
73,82
14,53
13,23
8,19
7,2
-

Appliances and Devices (%) 10,24
7. Energy Balance
Estimated energy balance (kWh/year)

5900,9 kWh/year generated

Estimated CO2 emissions (TN/year)

0,129

8. List of Singular and Innovative materials and systems
Storage system of thermal
energy in phase change
materials integrated into a
greenhouse roof
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Technical Project Summary Table
COMPETITION PHASE - VERSAILLES, FRANCE
1.

2.

Project Dimensions

Data

Gross area (m2)
Net floor area (m2)

105 m2
47,5 m2

Conditioned volume (m3)

140 m3

Location of detailed
information in PM/PD

House envelope
Insulation types and thickness (m)

Walls area (m2) and Thermal Transmittance (W/m2.k)
Floor area (m2) and Thermal Transmittance (W/m2.k)
Roof area (m2) and Thermal Transmittance (W/m2.k)
Glazing area (m2) and Thermal Transmittance (W/m2.k)

Walls Hemp 36,5 cm
Floor Rockwool 40 cm
Roof Rockwool 50 cm
145,13 m2 0,105 W/m2k
67,28 m2 0,097 W/m2k
67,28 m2 0,079 W/m2k

Total surface 45,99 m2
Average Transmittance 1,01 W/m2k
Glazing Solar Gain (SHGC) 0,44-0,55
3.

HVAC Systems
Heating system
Energy Production Equipment
Type
Model
Heating Capacity
Heating Efficiency
Cooling Capacity
Cooling Efficiency
Terminal Unit

Heat pump
Heat pump
Compact unit
Compact P by Nilan
2000 Watt
2.3
2000 Watt
2.3
Nilan
Floor air terminal
Ceiling air terminal
Air final terminal

Type
Floor air terminal Supply fresh air
Ceiling air terminal Extraction of exhaust air
Input of fresh outside air and
Air final terminal output of discharge air
Model
Nilan
Refrigerant (Type)
R407C
Heat Recovery Ventilation or Energy Recovery Ventilation
Heat recovery
Type
Accessory
Model
EM-box
Efficiency
4.

75%

Domestic Hot Water
System ( Type, capacity)
Solar thermal Collectors
Type

Compact P unit
1
Flat plate

Area (m2)

2,205
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5.

Electrical Energy production in Versailles (competition)
PV Modules (Type)

6.

PV panels area (m2)
Installed PV power (kwp)

28 x RISEN SYP175S-M,
28 x 1,58m x 0,808 m = 35,74
m2
28 x 175 Wp = 4900 Wp

Estimated energy product (kWh/year)

164,97 kWh/annual

Energy consumption in Versailles (competition)
Estimated energy consumption (kWh)
Estimated electrical consumption per conditioned (kWh per m2)
Energy Use Characterization (% of total energy consumption)
Heating (%)
Cooling (%)
Ventilation (%)
Domestic Hot Water (%)
Lighting (%)

114,64
2,43
14,53
13,23
8,19
7,2
-

Appliances and Devices (%) 10,24
7.

8.

Energy Balance
Estimated energy balance (kWh/year)

5900,9 kWh/year generated

Estimated CO2 emissions (TN/year)

0,129

List of Singular and Innovative materials and systems
Storage system of thermal
energy in phase change
materials integrated into a
greenhouse roof
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4.2. Comprehensive Energy Analysis and Discussion Report
SECTION I – Influence of Energy Analysis on House Design and Competition Strategy
1.1. INTRODUCTION

The main goal of Solar Decathlon Europe 2014 is to develop an energetically selfsufficient house. In order to do that, we need to take into consideration all the different
aspects of thermal performance of the house and its indoor environment. The energy
analysis and simulations give us bigger opportunity of improving the thermal performance
of the house and the quality of indoor climate.
1.1.1. ENERGY ANALYSIS OBJECTIVES AND METHODOLOGY
‘’équipe VIA-UJI ‘’ has set strict energy demands , in order to have good energy
performance of ‘’ E-brick house’’. Because of this, the energy analysis and simulations helps
us to improve the thermal envelope of the house without decreasing the quality of comfort
conditions. We have taken into consideration that the competition will be in the summer in
the period of 15th of June and 20th of July , because of that the comfort conditions of the
house are representing only summer conditions. Nevertheless we have performed
simulations with different scenarios which have helped us obtain the energy conditions and
indoor quality all over the year.

1.1.2. CLIMATE DATA AND WEATHER ANALYSIS

The competition Solar Decathlon Europe 2014 will take place in the ‘’ "Jardins du
Chateau du Versailles’’ , situated in Versailles , 20km from Paris , France during the period
between 26th of June and 14th of July 2014.
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In order to run our simulations, ‘’équipe VIA-UJI ‘’ has decided to use the weather for
Paris, France and more specifically for the summer period. The average climate conditions
in Paris are shown in the graph further down.
Average

maximum

temperatures,

Average

minimum

temperatures

and

Average

Precipitation
As presented in the graph, we can observe the maximum average temperatures in
July is 25ºC, meanwhile in winter the lowest average temperature is 1ºC.We have assumed
that the temperature in the summer can rise above 30 ºC and may drop below 0 ºC in the
winter months.

Figure 3. Average maximum temperatures

Average sunlight hours, Relative humidity AM, Relative humidity PM
The relative humidity displayed in the figure 4.According to the graph in the morning
the relative humidity is considerably high especially in winter , meanwhile it can be noticed
that the humidity can drop down to 50% during summer.
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Figure 4.Average sunlight hours

1.1.3. TEAM ENERGY STRATEGY

In order to meet our goals, Firstly we have created a list of the input date, which
consists of the different environmental factors, heat gain and loads, loads from appliances
and HVAC systems. This input list is with really big importance for us, because we are using
different tools to perform the simulations. This input list is critical as it will be used for the
several tools which will be used to perform the simulations. The simulation have been run in
different scenarios in the different energy tools, which are described further down. Once
the simulations have been finished, we have described the results out in a list with the entire
data base which will be stated in the conclusions.
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1.2. INFLUENCE OF THE ENERGY ANALYSIS IN THE PROJECT DESIGN

For the southern facade glazing a shading system was designed in order to prevent
over heating of the house in the summer. The shading system on the south facade is similar
to the northern facade external cladding called KRION™. KRION™ is a material that is
warm to the touch and similar to natural stone. It is made of two-thirds natural mineral (ATH
– aluminum trihydride) and a low percentage of high resistance resins.

Figure 5. Sun screen design and holes layout

This has really big impact on the design of our project , because the shading system
needs to able to reduce the cooling and heating loads in inside the living unit .
As conclusion we can see that the shading system needs to be places 50 mm away
from the window glazing surface, which is with 20 mm more from what was originally
planned.
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Another issue encountered when running the simulation was the appearance of
condensation between the different layers in the northern wall construction. The conclusion
is that in order to prevent this condensation a waterproof membrane has to be used
between the layers and a ventilation cavity of at least 15mm has to be left between the
external cladding and the rest of the wall construction.

Figure 5. North Facade initial construction proposal

Figure 6. North Facade structure after energy analysis results
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1.3. INFLUENCE OF THE ENERGY ANALYSIS IN THE HVAC SYSTEMS

The HVAC system consists of a compact unit provided by Danish company ( Model P
by Nilan). This unit uses the heat from the extract air an recovers it to heat the domestic hot
water and the air inlet the house. The heat extracted is used as a preheated source for the
heat pump, which increases the temperature and heat the water in the tank.
The supply air terminals are situated in the floor, while the extract ones air in the
ceiling and in the opposite side of the house. Due to the location of the air terminals,
airflow is created by pressure difference. Since the fresh air terminals are close to the walls
with bigger windows of the dwelling, it also works as a thermal wall.

Figure 7. Convective flows inside the dwelling
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SECTION II – Projected Performance of Final Housing unit Design
1.1. HOUSING UNIT AND SYSTEMS DESCRIPTION
1.1.1. OVERALL DESCRIPTION OF THE PROJECT GEOMETRY , ENVELOPE, AIR-TIGHTNESS AND ANY
SINGULAR ELEMENT THAT COULD CONTRIBUTE TO THE HOUSE ENERGY EFFICIENCY

’E-Brick House’’ has been divided into 3 zones:
-

Zone 1 : Greenhouse

-

Zone 2 : Technical Shaft

-

Zone 3 : Living Unit

-

Zones 1 and 2 are unoccupied zones but will be considered in thermal calculations.

The greenhouse (zone 1) is considered as a semi exterior unconditioned, unoccupied zone
in the building which is neither heated or cooled. Examples of 'semi-exterior unconditioned'
spaces are roof spaces, sunspaces and car parks.
The technical shaft (zone 2) zone is a plenum which is unoccupied and has no heating,
cooling, or mechanical ventilation (though of course air will flow through it to meet the
needs of the zones it serves).
The living unit of the prototype (zone 3) is considered for calculations and simulations as a
circulation area.

Figure 8. Zone layout
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The house envelope consists in three types of facades, partitions, floors and roof.


WALLS

East/West facade:
Thickness

Lambda ( W/mk )

Specific heat Density
(J/Kg k)
(kg/m3)

R (m2k/W)
0,13

Thermal contact resistance
Fermacell Gypsum Fiber Board
15 mm
0,015
0,32
0,047
1150
Fermacell Gypsum Fiber Board
15 mm
0,015
0,32
0,047
1150
Hemp
0,1
0,04
2,5
180
Air Guard Reflective
0,00043
0,5
0,001
1000
Hemp
0,09
0,04
2,25
180
OSB
0,01
0,13
0,077
1880
Hemp
0,175
0,04
4,375
180
Thermal contact resistance
0,13
TABLE 1. EAST AND WEST FACADE TECHNICAL INFORMATION

Inner surface
Convective heat transfer coefficient
Radiative heat transfer coefficient
Surface resistance
Outer Surface
Convective heat transfer coefficient
Radiative heat transfer coefficient
Surface resistance
R-Value
U-Value

2,152
5,54
0,13

W/m2-k
W/m2-k
m2-k/W

19,87
5,13
0,04

W/m2-k
W/m2-k
m2-k/W

1146,67
1146,67
30,00
930,23
35,56
650,00
36,00

9,466
m2-k/W
0,106
W/m2-k
TABLE 2. EAST AND WEST FACADE TECHNICAL INFORMATION- INNER PART

Condensation Analysis Report
Interstitial Condensation
Structure is free of condensation.
Condensation Interfaces
Number of condensation interfaces: 0
Surface Condensation
Thermal quality Good./Mold growth unlikely
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North and South Façade :

Thermal contact resistance
Fermacell Gypsum Fibre Board
15 mm
Fermacell Gypsum Fibre Board
15 mm
Hemp
AirGuard Reflective
Hemp
OSB
hemp
AirGuard Reflective
OSB
Aluminium sun screen
Thermal contact resistance

Thickness

Lambda
( W/mk )

Specific heat Density
(J/Kg k)
(kg/m3)

0,015

0,32

0,047

1150

1146,67

0,015
0,1
0,00043
0,09
0,01
0,175
0,00043
0,01
0,005

0,32
0,04
0,5
0,04
0,13
0,04
0,5
0,13
1,2

0,047
2,5
0,001
2,25
0,077
4,375
0,001
0,077
0,004
0,04

1150
180
1000
180
1880
180
1000
1880
1000

1146,67
36,00
930,23
35,56
650,00
36,00
930,23
650,00
20,00

R (m2k/W)
0,13

TABLE 3. NORTH AND SOUTH TECHNICAL INFORMATION
Inner surface
Convective heat transfer coefficient
Radiative heat transfer coefficient
Surface resistance
Outer surface
Convective heat transfer coefficient
Radiative heat transfer coefficient
Surface resistance
R-Value
U-Value

2,152
5,54
0,13

W/m2-k
W/m2-k
m2-k/W

19,87
5,13
0,04

W/m2-k
W/m2-k
m2-k/W

9,54
0,106

m2-k/W
W/m2-k

TABLE 4.NORTH AND SOUTH TECHNICAL INFORMATION-INNER PART

Condensation Analysis Report
Interstitial Condensation
Interstitial condensation occurs at one or more
interfaces but all condensate is predicted to
evaporate during the summer months.
Condensation Interfaces
Number of condensation interfaces: 2
Distance of condensation interface 1 from the
external surface: 5mm
Distance of condensation interface 2 from the
external surface: 15mm
Surface Condensation
Thermal quality Good./ Mold growth unlikely
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Exhibition Wall:

Thermal contact resistance
Interior finish Euro pallets
Gypsum
Hemp insulation
OSB
Thermal contact resistance

Thickness

Lambda ( W/mk )

0,14
0,01
0,09
0,01

1,28
0,32
0,04
0,13

R (m2k/W)
0,13

Specific heat Density
(J/Kg k)
(kg/m3)
888
1150
180
1880

1460
1146,7
36
650

0,04
TABLE 5. EXHIBITION WALL TECHNICAL INFORMATION

Inner surface
Convective heat transfer coefficient
Radiative heat transfer coefficient
Surface resistance
Outer surface
Convective heat transfer coefficient
Radiative heat transfer coefficient
Surface resistance
R-Value
U-Value

2,152
5,54
0,13

W/m2-k
W/m2-k
m2-k/W

19,87
5,13
0,04

W/m2-k
W/m2-k
m2-k/W

2,797
0,357

m2-k/W
W/m2-k

TABLE 5. EXHIBITION WALL TECHNICAL INFORMATION-INNER LAYERS

Condensation Analysis Report
Interstitial Condensation
Structure is free of condensation.
Condensation Interfaces
Number of condensation interfaces: 0
Surface Condensation
Thermal quality Good./ Mold growth
unlikely
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PARTITIONS

Technical Shaft and Bathroom Internal Wall

Gypsum wall
Hemp insulation
Gypsum wall
Tiles

Thickness
0,015
0,1
0,015
0,001

Lambda ( W/mk )
0,25
0,04
0,25
1,3

R (m2k/W)

Specific heat Density
( J/Kg k)
(kg/m3)
1000
900
180
36
1000
900
640
2300

TABLE 6.TECHNICAL SHAFT AND BATHROOM INTERNAL WALL TECHNICAL INFORMATION

Inner surface
Convective heat transfer coefficient
Radiative heat transfer coefficient
Surface resistance
Outer surface
Convective heat transfer coefficient
Radiative heat transfer coefficient
Surface resistance
R-Value
U-Value

2,152
5,54
0,13

W/m2-k
W/m2-k
m2-k/W

2,152
5,54
0,13

W/m2-k
W/m2-k
m2-k/W

2,881
0,347

m2-k/W
W/m2-k

TABLE 7.TECHNICAL SHAFT AND BATHROOM INTERNAL WALL TECHNICAL INFORMATION-INNER LAYERS

Condensation Analysis Report
Interstitial Condensation
Interstitial condensation occurs at one
or more interfaces but all condensate
is predicted to evaporate during the
summer months.
Condensation Interfaces
Number of condensation interfaces: 2
Distance of condensation interface 1
from the external surface: 15mm
Distance of condensation interface 2
from
the
external
surface:
24,0909090909091mm
Surface Condensation
Thermal quality Good. /Mold growth
unlikely

310

Technical Shaft and Living room Internal wall
Specific heat
Thickness
Lambda ( W/mk )
R (m2k/W)
( J/Kg k)
Gypsum wall
0,015
0,25
1000
Hemp insulation
0,1
0,04
180
Gypsum wall
0,015
0,25
1000
TABLE 8.TECHNICAL SHAFT AND LIVING ROOM INTERNAL WALL TECHNICAL INFORMATION

Inner surface
Convective
heat
transfer
coefficient
Radiative heat transfer coefficient
Surface resistance
Outer surface
Convective
heat
transfer
coefficient
Radiative heat transfer coefficient
Surface resistance

2,152
5,54
0,13

W/m2-k
W/m2-k
m2-k/W

2,152
5,54
0,13

W/m2-k
W/m2-k
m2-k/W

Density
(kg/m3)
900
36
900

R-Value
2,88
m2-k/W
U-Value
0,347
W/m2-k
TABLE 9.TECHNICAL SHAFT AND LIVING ROOM TECHNICAL INFORMATION-INNER LAYERS

Condensation Analysis Report
Interstitial Condensation
Interstitial condensation occurs at one
or more interfaces but all condensate
is predicted to evaporate during the
summer months.
Condensation Interfaces
Number of condensation interfaces: 2
Distance of condensation interface 1
from the external surface: 15mm
Distance of condensation interface 2
from
the
external
surface:
24,0909090909091mm
Surface Condensation
Thermal quality Good. /Mold growth
unlikely
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Greenhouse and Living Unit Partition Wall

OSB
Hemp
Waterproof Barrier
Interior finish Euro pallets

Thickness
0,01
0,09
0,001
0,14

Lambda ( W/mk )
0,13
0,04
0,031
1,28

R (m2k/W)

Specific heat Density
( J/Kg k)
(kg/m3)
1880
650
180
33,33
1000
0,00
888
1460

TABLE 10. GREENHOUSE AND LIVING UNIT PARTITION WALL TECHNICAL INFORMATION

Inner surface
Convective
heat
transfer
coefficient
Radiative heat transfer coefficient
Surface resistance
Outer surface
Convective
heat
transfer
coefficient
Radiative heat transfer coefficient
Surface resistance

2,152
5,54
0,13

W/m2-k
W/m2-k
m2-k/W

2,152
5,54
0,13

W/m2-k
W/m2-k
m2-k/W

R-Value
2,86
m2-k/W
U-Value
0,349
W/m2-k
TABLE 11.GREENHOUSE AND LIVING UNIT TECHNICAL INFORMATION-INNER LAYERS

Condensation Analysis Report
Interstitial Condensation
Structure is free of condensation.
Condensation Interfaces
Number of condensation interfaces: 0
Surface Condensation
Thermal quality Good./ Mold growth
unlikely
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FLOOR

Bathroom floor
Specific heat Density
R (m2k/W)
( J/Kg k)
(kg/m3)
Thermal contact resistance
0,17
Tiles ( ceramic )
0,011
1,2
0,009
840
2000,00
Cement render
0,005
1,4
0,004
920
2000,00
StoLevell Duo Plus
0,006
0,83
0,007
840
1400,00
Plywood
0,02
0,16
0,125
2500
600,00
Rockwool
0,1
0,04
2,5
840
60,00
Steel
0,018
50
0
450
7850,00
AirGuard Reflective
0,00043
0,5
0,001
1000
930,23
Rockwool
0,3
0,04
7,5
840
60,00
Steel
0,018
50
0
450
7850,00
Thermal contact resistance
0,04
TABLE 12.BATHROOM FLOOR (TILES) TECHNICAL INFORMATION
Thickness

Lambda ( W/mk )

Inner surface
Convective
heat
transfer
coefficient
Radiative heat transfer coefficient
Surface resistance
Outer surface
Convective
heat
transfer
coefficient
Radiative heat transfer coefficient
Surface resistance
R-Value
U-Value

0,342
5,54
0,17

W/m2-k
W/m2-k
m2-k/W

23,29
1,71
0,04

W/m2-k
W/m2-k
m2-k/W

10,359
0,097

m2-k/W
W/m2-k

Condensation Analysis Report
Interstitial Condensation
Structure is free of condensation.
Condensation Interfaces
Number of condensation interfaces: 0
Surface Condensation
Thermal
unlikely.

quality

Good.

Mould

growth
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Wooden floor
Thickness

Thermal contact resistance
Lamination
StoLevell Duo Plus
Plywood
Rockwool
Steel
AirGuard Reflective
Rockwool
Steel
Thermal contact resistance

R (m2k/W)
0,17
0,013
0,13
0,1
0,008
0,83
0,01
0,02
0,16
0,125
0,1
0,04
2,5
0,018
50
0
0,00043
0,5
0,001
0,3
0,04
7,5
0,018
50
0
0,04
TABLE 13. WOODEN FLOOR TECHNICAL INFORMATION

Inner Surface
Convective heat transfer coefficient
Radiative heat transfer coefficient
Surface resistance
Outer Surface
Convective heat transfer coefficient
Radiative heat transfer coefficient
Surface resistance
R-Value
U-Value

Lambda ( W/mk )

0,342
5,54
0,17

W/m2-k
W/m2-k
m2-k/W

23,29
1,71
0,04

W/m2-k
W/m2-k
m2-k/W

10,446
0,096

m2-k/W
W/m2-k

Specific heat Density
( J/Kg k)
(kg/m3)
2810
840
2500
840
450
1000
840
450

500,00
1400,00
600,00
60,00
7850,00
930,23
60,00
7850,00

Condensation Analysis Report
Interstitial Condensation
Structure is free of condensation.
Condensation Interfaces
Number of condensation interfaces: 0
Surface Condensation
Thermal
unlikely

quality

Good./

Mold

growth

314



ROOF

Roof:

Thermal contact resistance
Steel
AirGuard Reflective
Rockwool
Steel
Rockwool
Vapour barrier
Mastic asphalt
Thermal contact resistance

Thickness

Lambda ( W/mk )

0,018
0,00043
0,2
0,01
0,3
0,00043
0,0005

50
0,5
0,04
50
0,04
0,031
0,7

Inner surface
Convective heat transfer coefficient
Radiative heat transfer coefficient
Surface resistance
Outer surface
Convective heat transfer coefficient
Radiative heat transfer coefficient
Surface resistance
R-Value
U-Value

R (m2k/W)
0,1
0
0,001
5
0
7,5
0,014
0,007
0,04

Specific heat Density
( J/Kg k)
(kg/m3)
450
1000
840
450
840
1000
840

8,153
1,847
0,1

W/m2-k
W/m2-k
m2-k/W

19,87
5,13
0,04

W/m2-k
W/m2-k
m2-k/W

12,656
0,079

m2-k/W
W/m2-k

7850,00
930,23
60,00
7850,00
60,00
0,00
23600,00

Condensation Analysis Report
Interstitial Condensation
Structure is free of condensation.
Condensation Interfaces
Number of condensation interfaces: 0
Surface Condensation
Thermal quality Good./Mold growth unlikely
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Openings

The openings in éBRICK are the following:

Width
Living Unit

SOUTH

1273
1008
EAST
1008
NORTH
588
2188
WEST ( partition ) 1008
WEST ( partition ) 388

Greenhouse NORTH

SOUTH

Width
743
1068
1068
-

Height

Units

Uw

Ltg

Gg

SHGC

2488
2488
2488
1998
588
2088
2088

4
4
1
1
1
1
1

0,75
0,96
0,96
0,88
0,97
0,89
0,9

0,7
0,7
0,7
0,7
0,7
0,7
0,7

0,5
0,5
0,5
0,5
0,5
0,5
0,5

0,44
0,44
0,44
0,44
0,44
0,44
0,44

Height
2358
378
1978
-

Units
2
1
1
-

Uw
1,34
1,53
1,39
0,75

Ltg
0,8
0,8
0,8
0,7

Gg
0,6
0,6
0,6
0,5

SHGC
0,55
0,55
0,55
0,44

The side, roof and south windows in the Greenhouse are not defined yet. In order to
perform the calculations, the values taken into consideration have been the same as the
south of the prototype ( type W1 + W2 eb2100).



Shadings

The shading protection devices have been considered for the south windows in the house
as Venetian blinds fixed in the outside simulating the aluminium sun screen. Different values
of shading have been used depending which software:
Table 20. Venetian blinds shading properties for Bsim

Shade Properties
Thickness
Conductivity
Solar transmittance
Solar reflectance
Visible transmittance
Visible reflectance
Long-wave emissivity
Long-wave transmittance

0,003
0,1
0,6
0,12
0,6
0,12
0,9
0

316

Openings
Shade-to-glass distance
Shade
top
opening
multiplier
Shade bottom opening
multiplier
Shade left-side opening
multiplier

0,05
1
1
0

Shade right-side opening
multiplier
0
Shade airflow permeability 0
.

Shade Properties
Thickness
Conductivity
Solar transmittance
Solar reflectance
Visible transmittance
Visible reflectance
Long-wave emissivity
Long-wave transmittance
Openings
Shade-to-glass distance
Shade
top
opening
multiplier
Shade bottom opening
multiplier
Shade left-side opening
multiplier

0,01
0,001
0,01
0,7
0,01
0,12
0,01
0,01

0,05
1
1
1

Shade right-side opening
multiplier
1
Shade airflow permeability 0,5
Shading devices will be fitted in the openings in the north and south facade of the
house. Shadings in the north facade are fixed and rolling in the south, depending in the
inside air temperature. When the inside air temperature is above 25ºC, the shading device
is unfolded automatically to prevent overheating inside the building. In the greenhouse,
shading devices will only be fitted in the south façade.
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It is critical to calculate the effect of the shading in the greenhouse, for this reason
two simulations are being held. One of them, with shadings in the house and in the
greenhouse and the second will only consider shading in the house and no shading in the
greenhouse.



Air tightness
It is important to control how much air penetrates in the building and this

needs to be controlled. The intake air can be reheated by the warm outlet air, instead or
leaks in the building. The Danish Building Regulation fixes a maximum air tightness value of
1,5. Considering e-brick constructive solutions and special care in the air tightness of the
envelope, an air tightness of 0,1 has been is considered in calculations. The estimated
values have been extracted from "Sheltering in Buildings from Large-Scale Outdoor
Releases" ( W.R.Chan, P.N. Price ).

1.1.2. PASSIVE DESIGN STRATEGIES AND ENERGY EFFICIENCY MEASURES (EEM) ANALYZED

GREEN HOUSE AND PCM SYSTEM

Introduction and general approach operation:
The main system in éBRICKhouse in order to reduce energy consumption is the
combination of the greenhouse area with a PCM storage system conceded to the HVAC
system. This system is based on the action of thermal solar radiation in combination with a
completely closed volume and glass surfaces. These surfaces let enter a very large amount
of thermal radiation, which is absorbed mainly in all the interior elements, releasing energy
in the internal environment of the greenhouse with each interaction. The final effect is an
increase in the temperature.
It can be assumed that approximately 60% of the incident energy on glass surfaces is
stored in the greenhouse and the remaining 40% is rebounded outward. With a glass
surface of 24.5 m 2, separated in 4 surfaces with different orientation, and an incident
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irradiance data on a normal day with 600 W/m 2it can be calculated the incoming energy
flow: 24.5 x 600 x 0.6 = 8820 W. In the case of a sunny day, assuming 900 W/m2, the
calculation would be: 24.5 x 900 x 0.6 = 13230 W. Simplifying all different orientations on
surfaces and therefore different irradiations also considered a mid-day time point. Here
below it is presented a graph of the incoming energy flow taking into account the different
orientations of glazed surfaces and the energy flow for different weather situations
throughout the day.

Cloudy incident power (W)

Normal incident power (W)

sunny incident power (W)

10000
9000
8000
7000
6000
5000
4000
3000
2000
1000
0
00:00

02:24

04:48

07:12

09:36

12:00

14:24

16:48

19:12

21:36

The data in this graph above is the result of summing the radiations that reach the
glazed surfaces, multiplied by their area and their transmissivity and finally summed all of
them. In the table below are presented the details.

A2 (m2)

A1 (m2)

A31 (m2)

A32 (m2)

transmission (%)

11

8

2,75

2,75

0,6

The surface A2 represents the area of the front surface with 90º, while A1 is the top
surface. The A31 and A32 are the sides. For a sunny day at 12:00 we have the following
table with the irradiances. The data are located in Versailles (Paris) and they have been
extracted from the database PV Gis (http://re.jrc.ec.europa.eu/pvgis/) and are statistics
data. They are focused in July.
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A2 (W/m2)
571

A1 (W/m2) A31 (W/m2) A32 (W/m2)
928
134
48

Finally we obtain:
Power incidence sunny = (571 x 11 + 928 x 8 + 134 x 2.75 + 48 x 2.75) x 0.6 = 8.523,3 W
This data represents the peak at approximately 12:00 on the graph of the above
table. The simplification considered is that this power enters into the system and heats the
inside. The irradiance data are the corresponding planes of the crystals which form at the
location indicated for the month of July.

The next step consists of storing thermal energy for use in the time that it is required.
For this purpose, we will use an extraction system using fans in combination with an isolated
volume with phase change materials within. This volume will be placed on the roof taking
advantage of the tendency to hot air up and following the typical scheme of an
extraction air exchange installation inside spaces.
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MECHANICAL STRUCTURE

PHASE CHANGE MATERIALS [25, 27] °C

INSULATING. SUSPENDED CEILING
EXHAUSTING TO ENVIRONMENT [26,28] °C
FAN [1900, 4200] m3/ h

TEMP = [28, 30, 32] °C

GREENHOUSE

As we can see in the diagram, during the day the system extracts hot air and gases
flowing through the interior where there are stored PCM some capsules, so that the energy
is stored by convective exchange.
In an approximate way, and depending on the type of day (cloudy, normal sunny),
the extraction is activated at 28, 30 or 32 ° C respectively. PCMs change to 25 or 27 ° C so
that the exchange is favorable. The fan or fans should remove between 870 and 1360 m3 /
h during the day, and in addition they should create a substantial overpressure 1.5-2 mBar
overnight, but with much less flow.
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At night, it is assumed that the outside temperature drops and the house needs
heating. Then it is when the valves change the extraction circuit. The output of the
greenhouse is connected to the input entrance of the heat pump. The heat pump has four
operating modes: active cooling, active heating, circulation with recovery and circulation
without recovery. The suitable operating mode is the circulation without recovery. Then we
use the heat stored in the PCM to heat the house.

INLET AIR
22-24°C

PCM
25–27
°C
OUTDOOR
AIR 15 °C

PCM SYSTEM

The number 1 represents the heat pump and number 5 the outside air admission. The
greenhouse has a vent through which it is admitted external air so that the air is renewed
within the house. The operation of the machine (passive, bypass) can be seen in the image
below.
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1.1.

System calculations

The system formed by the greenhouse, the extraction system, the PCM and the heat
pump form a complex kit. The calculation methods based on general approaches
provide a margin of error too large to be reliable in the system, being much wiser to rely
on programs flow calculations using finite elements.
It is essential to know the amount of PCM mass to install in order to provide enough
power to the house at night, and at the same time, the energy can be taken full or
almost full to state change. For this, it is necessary to know precisely how the
temperature evolves within the greenhouse, as the extraction is connected to a suitable
temperature for the state change temperature (minimum two or three degrees more). If
the accurate temperature is reached early in the day, more energy can be extracted
and therefore more mass of PCM can be installed. Conversely, if it arrives later we will
transfer less energy and then we will not be able to store the necessary energy.
On the other hand, we must ensure that the energy invested in ventilation during the
day plus the energy used to circulate the air at night, do not exceed a certain limit. This
limit is the electric power invested in creating a heat pump hot air stream with the same
characteristics. It means that we have to ensure that forced ventilation is much more
efficient than the heat pump operating in heating mode active, as the machine has a
real COP around 2.1 - 2.7. The key to this point is the use of high-efficiency fans with
good sizing and operating points of the entire ventilation system (large diameter pipes,
elbows and admissions minimization with minimized losses).
Finally the total installation cost and environmental impact must also be favorable
compared to the heat pump. This fact can be admitted only by taking into account
the free thermal energy of the environment and performing a design that uses simple
elements which are environmentally friendly. Using this system it is reduced the
operating hours of active heat pump. Considering that this machine uses CFC'sor similar
type fluids similar for the compression cycle, we will be maximizing its lifetime and
therefore not abusing their use and we finally will be able to reduce the environmental
impact created by the heat pump.
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1.1.1. System considerations
One of the first tasks we need to perform is to analyze the number of variables that
the system has and which are significantly important and interesting to be calculated.
Below is a table with some of the most important system variables.

VARIABLE

SUBSYSTEM

ABBREVIATION

Outdoor relative humidity

greenhouse

H.R. out

Dry temperature outside

greenhouse

Tsout

Dry temperature inside

greenhouse

Ts in

Relative humidity inside

greenhouse

H.R. in

Dew temperature inside

greenhouse

Tw in

Transmittance glazing

greenhouse

U1, U2, …. Un

transmittance walls, floor and ceiling

greenhouse

Un+1, Un+2, ….Un+m

area walls, floor and ceiling

greenhouse

A1, A2, A3, A4,…Ak

air density

greenhouse

ρ air

Air volume

greenhouse

V

specific capacity air

greenhouse

Cp air

air mass derived

greenhouse

dm/dt

Glazing incident irradiance

greenhouse

Ir

evaporation of water from plants

greenhouse

H plants

Phase change temperature

PCM energy storage

T PCM

convection coefficient of exchange

PCM energy storage

hx

PCM mass

PCM energy storage

m pcm

PCM density

PCM energy storage

ρ pcm

latent heat of phase change

PCM energy storage

Cpw

PCM thermal conductivity

PCM energy storage

Kpcm

PCM specific heat

PCM energystorage

Cppcm

volume capsules

PCM energystorage

V capsules

Power fan

ventilation system

Power fan

flow fan

ventilation system

Q fan

increased pressure fan

ventilation system

ΔP fan

ventilation losses

ventilation system

ΔP losses

diameter ducts

ventilation system

D duct

diameter fan

ventilation system

D fan

Fan performance

ventilation system

Ƞ fan

loss coefficient pipes

ventilation system

f loses
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1.1.2. Greenhouse subsystem complex calculation
Addressing the complex calculation system involves using all variables discussed
above and some others that have not been discussed yet. For this we use programs like
OpenFOAM for calculating heat exchange fluids and MatLab Simulink to simulate the
entire system. It is also necessary to know the different stages of the calculation before and
estimate the degree of complexity, as well as the benefit that could bring the error rate
achieved. The temperature calculation presented here could then be held in the three
space coordinates, then we could know the best place to introduce the extraction for
ventilation.

The aim of the calculations is to find the evolution of the temperature in order to
choose the amount of mass of PCM. The system can be considered a closed mass system
due to internal generation greenhouse until the ventilation is switch on. At this moment it
becomes a variable mass system with internal generation.
In a simplified wait can be considered the dry temperature average in the
greenhouse and raise the same equations. Whereas the incident power due to less
radiation losses by conduction and convection through all volume transmittances, it can
be calculated the internal generation. Simplifying the number of dimensions to only one it
can be obtained the following expression.

In this formula we have the air density (ρ), the volume of gas (V), the heat capacity
of air (c) and the increasing in the average temperature of the gases (DT). In the other part
of the formula we have the incident power to the system (Q) and power loss (Qg, which is
negative). In this way we can make a reasonable approximation to the evolution of the
greenhouse temperature.
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When we do not have the ventilation system operating, the system is closed mass while if
the system is operating the ventilation system becomes open, adding to the right side of
the expression a loss value proportional to the following expression.

1.1.1. Simplified calculation of greenhouse subsystem

It is considered that the radiation reaching the inside of the greenhouse is used to
vary the temperature of the floor itself. Irradiance turn that follows the greenhouse floor ,
gets stuck in the greenhouse , as the glazing behaves as a fully reflective body to radiation
at frequencies where the ground radiator .
Under these conditions, the variation of the soil temperature throughout the day for
the three types of days studied taken into account. By convection , the air heats the air
inside the greenhouse . In solving the equations take into account the conduction losses in
the greenhouse soil , and air convection greenhouse and glass surfaces.
At night, the glass surface is isolated to the outside air, to minimize losses, and it
vented using the air from inside the house.
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The results are summarized in the following graph :
Cloudy average greenhouse T(ºC)

Normal average greenhouse T(ºC)

Sunny average greenhouse T(ºC)
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00:00

02:24

04:48

07:12

09:36

12:00

14:24

16:48

19:12

21:36

Based on these data we can estimate all the other variables of the system. The
extraction temperature depends on the weather outside, it is 28 ° C for a cloudy day, 30 °
C for one normal and 32 ° C for one sunny. We consider that once the ventilation is
functioning, it is extracted the same energy that is incident on the glass, so the temperature
is stable in the extraction.
Here we can see how affects the error in the calculation of temperature changes. If
it can be run before extraction we can impart more energy to the PCM and therefore
consider the possibility of introducing more mass. Considering the above temperatures the
amount of energy we can get is the following evolution:

200000,000

Energy extracted

Clear Energy (kJ)

Normal Energy (kJ)

150000,000

100000,000

50000,000

0,000
00:00

02:24

04:48

07:12

09:36

12:00

14:24

16:48

19:12

21:36
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In a similar way the flow extracted of the gases by the ventilation system evolves in
the following manner:

Cloudy (m3/h)
Sunny (m3/h)

Flow extracted

Normal (m3/h)

1600,000
1400,000
1200,000
1000,000
800,000
600,000
400,000

200,000
0,000
00:00
-200,000

02:24

04:48

07:12

09:36

12:00

14:24

16:48

19:12

21:36

As we can see in the graph, the flow to be extracted changes a lot depending on the
profile of the day it is going.

1.1.2. Calculation of the energy storage subsystem through PCM

The controlled phase change material must be encapsulated in packets with
relatively low mass and stacking favorable characteristics and heat exchange. It is
important that the storage density on the volume that we have would be interesting and it
depends on the type of encapsulation and metal used.
In our case we are considering using hydrated salts focused on phase changes from
19 ° C to 30 ° C. The features can be seen in the table below.
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TPCMº C

kg/m3

kJ/kg

MJ/m3

kJ/kg ºk

W/ m ºk

S30

30

1304

190

248

1,9

0,48

S27

27

1530

183

280

2,2

0,54

S25

25

1530

180

275

2,2

0,54

S23

23

1530

175

268

2,2

0,54

S21

22

1530

170

260

2,2

0,54

S19

19

1520

160

243

1,9

0,43

In relation to capsules we consider the rectangular shape as presented below,
although there is also the possibility of using cylindrical shapes.

Energy stored data depends on the type of hydrated salts used, so we show the
table for the different salts.

rectangular container (kWh/capsule)

cylindrical container (kWh/capsule)

S30

0,277

0,132

S27

0,31

0,145

S25

0,248

0,143

S23

0,241

0,143

S21

0,234

0,143

S19

0,23

0,109

If we consider that all the energy is used in the phase change material and energy
exchange between the convective and the PCM stream is perfect, i.e. 100%, the PCM
mass quantities required for all energy available emissions are the following, for each
weather situation:
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MINIMUM MASS (kgr)

NORMAL MASS (kgr)

MAXIMUM MASS (kgr)

S30

213,55

545,34

944,96

S27

221,71

566,20

981,10

S25

225,41

575,64

997,45

S23

231,85

592,08

1025,95

S21

238,67

609,50

1056,13

S19

253,59

647,59

1122,13

These amounts represent the ideal mass of the system for each weather situation. To
these amounts it must be removed mass as a function of the reality of the system.
Considerations are:

-

The energy exchange in the greenhouse’s extraction fluid with the PCM is not ideal
and we can estimate an average of 80% efficiency.

-

Red color: the phase change temperature is too high for the extraction temperature
(28, 30 and 32 ° C). Therefore, it does not favor the exchange.

-

Blue color: the phase change temperature is too low so it does not favor the
exchange at night, when we extract air from the environment and intend to heat
this air. A suitable temperature jump would be approx. T = [5, 7] ° C (just for the day).

-

Green color: the temperature status change is suitable.

The hydrated salt most appropriate is the S25 and the amount is estimated in 1000 kgr.
We focus our calculations on an average day, with a maximum radiation. We should
dimension the ventilation system accurately in relation to the stored form, as well as the
insulating surfaces of the volume.
Finally the total amount of rectangular capsules with these data is 200 units. They are
prepared to maximize the density but leaving space for the convection streams.
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1.1.3. Calculation of the ventilation subsystem
The ventilating system must be efficient and the design keys for this are the following:
-

Appropriate choice of the fans: design for efficiency, suitable type for the specific
use, ease of operation change speed automatic.

-

Minimization of losses in pipes: large fillets and minimum possible number of bends.

-

Accurate fluid aspirations: suction form, relationship between the fan admission
position and aspiration of the cabin.

-

Motor and his controller: Brushless DC motors without converters (PM-Engine) better
than asynchronous frequency converters (AS-Motor).
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The ventilation circuit changes depending on if we are evacuating the heat to the
PCM and abroad or, at night, evacuating the heat towards the house. Thus the fans
must face two very different situations. During the day they must remove high flow rates
with less pressure with less pressure drop and during the night, low flows with high
pressure drops.
During the day we have the following circuit scheme:

While during the night we have the following circuit scheme:
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Therefore, the ventilation system must be able to operate in the following two situations:
SITUATION

CAUDAL MAX (m3/h)

ΔP total (mBar)

Day (up)

1800

0.7

Night (below)

400

1.5-2

As a guideline, the extraction during the day could be done with two fans running in
parallel in the next point. Being in parallel means the addition of the two flows while the
pressures would be the same. The data correspond to an axial fan directly coupled to a
200W Brushless motor.
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Thus it could be evacuated 1912 x 2 = 3824 m3 / h. It would be enough for a hot day.
Giving more power to the fans could increase the flow to another operating point (as the
former is at 400 W x 2 fans and its nominal power is 200 W each) if conditions require. This
sizing is very important to achieve the goal of efficiency but we do not have a final design
yet.

1.2.

Final data and conclusions

Finally we can estimate the characteristic parameters of any installation dedicated to
air conditioning. However, we can only incur in estimations, averages and approximations,
being the real calculations the aim of a much deeper and exact study of the whole system
for the next delivery.
We can calculate the energy invested in ventilation, both for day to store energy and
night to remove it. For hydrated salts S25 we obtain the following values depending on the
type of day.

S25

energy invested(kJ)

energy invested(kJ)

energy invested(kJ)

16554,12

25542,16

32752,37

Analogously we calculate the energy use in the home from all the energy that the
fans move through the PCM. We fix the transfer efficiency by 80% both in storage and in
recovery. The data are also presented for the three types of possible days.

S25

usable energy (kJ)

usable energy (kJ)

usable energy (kJ)

25967,26

66313,45

114906,61

Thus the efficiency data are presented below, considering all the available energy in
the greenhouse, the energy invested in the system and the energy obtained in the home.

S25

Efficiency (%/100)

Efficiency (%/100)

Efficiency (%/100)

0,23

0,39

0,46
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That is, 39% of the energy captured in the greenhouse is utilized in the home, a figure
that could be improved influencing fluid exchange with the PCM (mostly).
If all the energy collected during the day in the PCM was removed at night for 10
hours, (from 20:00 to 6:00) the system could provide the following average power during
that period.
S25

Average power cloudy(W)

Average power normal(W)

Average power sunny(W)

1239,93

3271,73

5567,17

The best way to measure the system at this point is to know what the amount of
energy needed by the house is. If we choose the option of 1000 kgr of S25, the system
would work well in normal and sunny days, but would not work well in the cloudy days.
Does our home need 3271 W for 10 hours at night?
Finally we can calculate the average COP of the PCM system. We consider the time
of home heating, so we need to turn on the ventilation system. If the fans consume 200 W
each (maximum power) and the heat pump activates the fan of 100 W (not cycle the
compressor, it operates in passive) would have a COP:

COP night cloudy

COP night normal

COP night sunny

3,06

7,83

13,56

To sum up, we could say that the COP of a PCM system designed for cloudy days
would be better than the heat pump, so the design has much less sense in those days.
However, the normal and sunny days are very favorable compared to the compression
machine. These data are very sensitive to the efficiency of the fans, as it has been
estimated with two fans consuming 200 W and a machine with 100 W, a total of 500 W
invested in the system. Improving this power data this fact even could be beneficial in a
cloudy day. Or, on the other hand, considering the amount of energy stored in a cloudy
day it would be able to provide power with a favorable COP, but for less time than in a
normal situation.

335

In conclusion, we present here the most important points in the design phase for the next
delivery:

-

Calculation of the coefficient of convection in the interior of the PCM calculated
using OpenFOAM. Reliability performance heat exchange between the convection
streams and the PCM.

-

Detailed circuit dimensioning of the ventilation and fans. Operating capacity in two
different situations.

-

Final choice of the PCM mass to install and geometric arrangement storage. Also
the dimensioning of the metal structure and the false ceiling (insulation)

-

Design of the automatic regulation system for ventilation subsystems in relation to
the

greenhouse

and

the

heat

pump.

Required

sensors,

actuators

and

microcontrollers.

1.3.

Complete scheme of the installation
ADMISSION
HEAT PUMP

EXTRACTION
HEAT PUMP

EXTRACTION
GREENHOUSE

BUTTERFLY VALVE 1

DUCT 1

BUTTERFLY VALVE 3

DUCT 2

DUCT 2
BUTTERFLY VALVE 2

FAN 2

FAN 1

VENTILATION
HEAT PUMP

EXTRACTION
HEAT PUMP

P-5

PCM ACCUMULATOR

EXTRACTOR

GREENHOUSE

HOUSE. CONDITIONING AIR
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Operation during the day:
When it is identified a temperature higher than 28, 30 or 32 ° C in the greenhouse, the
fans are connected. The power supplied to the fans depends on the solar radiation
incidence on the glass and the evolution of the temperature in the greenhouse. At this
time the throttle valve 1 is open and the 2 closed. Valve 3 is indifferent to this point, it
can be governed by the compression machine. While the system is detecting that
temperature and radiation, it will continue evacuating flow.
Operation during the night:
When it is required heat input, the throttle valve 1 is closed, the 2 opens and 3 closes. At
this moment it is disposed the machine in bypass mode, therefore the ventilation and
the extraction are switched on, but not the compressor, which operates in a passive
mode. The air enters in the greenhouse by the depression created by fans, is heated in
the volume of PCM and heads to the admission of the machine.

1.4.

Simulations with CFD program

It is very important to have more accurate data on how the fluid behaves through PCM
capsules. To know we have made a series of simulations with a CFD program. In particular
we have used the Solid> Works program, which has a fluid analysis module. In the
simulation presented here is considered the most difficult situations. The data entered are
presented below.
 Number of capsules: 200
 Measurement of capsules: 25 x 250 x 500 mm
 Airflow: 1400 m3 / h
 Air Temperature : 32 °C
 Suction pressure: 5 mBar (negative)
 Volume measurements: 2.2 x 3.2 x 0.25 m
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SolidWorks FloXpress Report:

SolidWorks FloXpress is a first pass qualitative flow analysis tool which gives insight into water
or air flow inside your SolidWorks model. To get more quantitative results like pressure drop,
flow rate etc. you will have to use Flow Simulation. Please visit www.solidworks.com to learn
more about the capabilities of Flow Simulation.

Model: Model Name: pcm_storage_modo2.sldasm

Fluid: Air

Inlet Volume Flow 1:
Type

Volume Flow Rate

Faces

Face<1>@envolvente_aislada-1

Value

Volume Flow Rate: 0.4000 m^3/s
Temperature: 310.00 K

Environment Pressure 1
Type

Environment Pressure

Faces

Face<2>@envolvente_aislada-1

Value

Environment Pressure: 100825.00 Pa
Temperature: 293.20 K

Results
Name

Unit

Value

Maximum Velocity

m/s

7.976
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1.2. HOUSE, APPLIANCES AND HVAC SIMULATION
1.2.1. BRIEF SIMULATION DESCRIPTIONS, TOOLS USED

In order to perform the required analysis, Équipe VIA-UJI has used two different
software analysis: Bsim and Designbuilder EnergyPlus. Whilst Bsim is a software based in
Danish regulation, Designbuilder Energy plus is based in the American regulations (ASHRAE).
Bsim consists in a package of seven modules: SimView, Tsbi5, Xsun, SimLight, Be06, SimDxf
and SimDB.

Figure 18. Bsim software menu layout

DesignBuilder consists in a calculation software which contains the Energyplus plugin.
Firstly, we introduce the description of the building regarding the physical make-up and
mechanical systems and afterwards Energyplus calculates heating and cooling loads
necessary to maintain thermal control set points, which we obtain as outputs.
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Figure 19. Designbuilder menu layout

Both softwares are very useful to calculate heating and cooling loads, allowing us to
set the environmental conditions as well as the inputs like heat gains and loads that will be
held during the competition.

1.2.2. HOUSING UNIT MODELLING ASSUMPTIONS , INCLUDING INTERNAL GAINS, OCCUPANCY
BEHAVIOR PATTERNS , VENTILATION AND COMFORT TEMPERATURE



Internal gains and occupancy patterns

The house is designed to host 2 people. The surface of this zone is 47,25m2, so the density is
0,042 persons/m2. The metabolic activity is sedentary 1,2 met ( 70 watt / person ). The
metabolic factor is 0,9 ( average between 1 men and 1 woman). Winter clothing is set to 1
clo while summer clothing is set to 0,5 clo.
Table 22. Internal gains

DESCRIPTION
Number of people
Metabolic activity
person)
CO2 generation
Moist generation

VALUE
2
(per 70 W
17 l/h

TOTAL
140 W
34 l/h
0,06 kg/h
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The following schedule will be used. The schedule is valid for 365 days.
Table 23. Internal gains schedule

Hours
Mo-Su

00-07
20%

08-09
100%

10-16
50%

17-22
100%

23-00
20%

The appliances transform power into heat, which are considered as internal heat
gains. These heat gains have been taken from Table 6.17, CIBSE , Environmental design
Guide A, Handbook of Air Conditioning, Heating and Ventilation and the FSEC-CR-1837-10R01. These heat gains have been divided amongst the zones of the house.

Zone 3 ( House )
MULTIMEDIA
The value for an Average PC is 20 Watt, since the computer is in energy saving
mode ( CIBSE, Table 6.17 ). The office equipment consists in a TV, which is 200 watt ( CIBSE,
table 6.17).
Table 24. Multimedia heat gains
DESCRIPTION
Computer (office)
Television

NOMINAL
(W)
50 W
200 W

POWER

HEAT GAIN (W)

SURFACE (m2)

20 W
80 W
100 W

47,25 m2
47,25 m2

SURFACE
HEAT
GAIN (W/m2)
0,42 W
1,69 W
2,11 W

The following schedule will be used. The schedule is valid for 365 days.
Table 25. Multimedia heat gains schedule

Hours
Mo-Su

00-07
00%

08-09
50%

10-16
75%

17-22
50%

23-00
00%

KITCHEN
The catering equipment consists of oven and stove with a hood, which is a total of 5700
Watts.
In table 6.17, the value for an oven is 732,5 Watt ( HVAC handbook ).
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Table 26. Kitchen heat gains

DESCRIPTION
Oven + Stove

NOMINAL
POWER (W)
5700 W

HEAT
GAIN SURFACE
(W)
(m2)
732,5 W
47,25 m2

SURFACE HEAT
GAIN (W/m2)
15,5

The following schedule will be used. The schedule is valid for 365 days.
Table 27. Kitchen heat gains schedule

Hours
Mo-Su

00-07
00%

08-09
10%

10-11
00%

12-13
50%

14-19
00%

20-21
100%

22-00
00%

The radiant fraction for the oven is 0,5.

MISCELLANEOUS
The refrigerator, the dishwasher and the lighting are considered as miscellaneous,
2160 Watt. Since the refrigerator capacity is 217 l, and the heat gain is 310 Watt / m3 (
CIBSE, table 6.17 ), the heat gain is 96,72 Watt. The dishwasher heat gain is 234 Watt (
CIBSE, table 6.17 ).
The dishwasher sensible heat gain is 170 Watt and latent 64 Watt. The total heat gain
for the dishwasher is 234 Watt. The lighting heat gain is 60 Watt. The illuminance is 200 Lux (
SDE Rules ), Radiant fraction 0,72 and visible fraction 0,18.
Table 28. Miscellaneous heat gains

DESCRIPTION
REFRIGERATOR
DISHWASHER
LIGHTING

NOMINAL
POWER (W)
160 W
2000 W
300 W

HEAT
GAIN
(W)
96,72 W
234
50 W

SURFACE
(m2)
47,25 m2
47,25 m2
47,25 m2

SURFACE HEAT
GAIN (W/m2)
2,05
4,95
1,1

The following schedule will be used. The schedule is valid for 365 days.
Table 29. Miscellaneous heat gains schedule

Hours
Mo-Su

00-19
33%

20-21
100%

22-00
33%
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Zone 2
In Zone 2, the heat pipes have insulation of 30mm, as this is what the regulation
requires ( SBI 2012-1). Because of this, no heat gains are considers for the pipes in the shaft.
Zone 1 ( Greenhouse )
MISCELLANEOUS
In Zone 1, there are 2 appliances:
Washing machine and dryer.
These two appliances are considered as miscellaneous. The sum up a total of 3300 Watt.
The dryer has a heat of output of 276 W and the washing machine has a heat gain of 179
W according toFSEC-CR-1837-10-R01.
Table 30. Miscellaneous heat gains

DESCRIPTION

NOMINAL

HEAT

SURFACE (m2)

POWER (W)

GAIN

SURFACE

HEAT

GAIN (W/m2)

(W)
WASHING

179

MACHINE

2300

DRYER

1000

25,7
6,96

276

25,7

10,73

The following schedule will be used. The schedule is valid for 365 days.
Table 31. Miscellaneous heat gains schedule

:Hours
Mo-Su



00-12
00%

13-14
40%

15.18
00%

19.20
50%

21.00
00%

Comfort conditions

Indoor thermal conditions for the house ( Zone 3 ) have been fixed according to European
regulations:
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ISO 7730, Danish Standard DS 15251, BR10 and Solar Decathlon 2014 Rules.
For operative temperature, we have chosen the DS 15251 standard, which considers a
summer temperature range between 22 and 27ºC and winter temperature range between
18 and 25ºC . Since Solar Decathlon rules consider the temperature difference in the house
must not be over 2ºC, the setback is 26,5 in summer and 20ºC in winter. Humidity must be
held between 40 and 55 % , as it says in SDE rules. For this reason, the humidification and
dehumidification set point will be set at 40 and 55 % respectively in order obtain the
maximum points.
Table 32. Comfort conditions according to regulations
COMFORT
REGULATIONS

ISO 7730/CR 1752

Indoor
temperature

24,5 +-2,5
22 +- 3

Indoor humidity

Average
speed

DS 15251
Minimum

Maximum

Average

22
18

27
25

24,5
21,5

SUMMER
WINTER

0,24
0,21

C
B

0,8 l/sm2
1,4 l/sm2

Air quality

Clothing

Lighting

2ºC
difference

Range
40-55

Air quality

Unoccupied
hours

Concentration

Metabolic rates of
activity

SDE 14

Range
20-70

-

air

BR 10

III
II

0,6 l/sm2
1 l/sm2

30 mg/m3

0,05-1 l/sm2

800 C02

1,2 met
70w/m2

1,2 met

0,5

0,5
1

air
change

0,3 l/sm2

200 lux
Daylight
factor
>
4%
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The minimum air flow allowed in Danish Standards DS 15251 is 0,6 l/sm2 for Category III and
1 l/sm2 for Category II. For calculations, we will consider a minimum of 0,6 l/sm2 although
we will fully overcome this results thanks to our ventilation system.
Table 33. Calculated air flow

Air
flow
Surface
0,6

per
Surface
47,25

Air flow
28,35

The minimum air flow in the house is 28,35 l/s of fresh air; and considering two people live in
the house, the minimum air flow per person is 14 l/s.
In the Greenhouse, temperature is set up at 25ºC, and ventilation will be set up with natural
ventilation, opening the doors and windows manually for this purpose. Humidity is set at 50
%.



Ventilation

The entire prototype acclimatization and domestic hot water is solved with one compact
unit:
Nilan Compact P Heat Pump System
This compact unit uses the heat from the air extracted and recovers it to heat the DHW
tank and the air inside the house. The heat extracted is used as a preheated source for the
heat pump; this increases the temperature and also heats the water in the tank.
Furthermore, the fresh air coming to the house for heating is preheated, in function of the
house requirements.
Description of the system:


Active cooling: If the outside air is warm, it is necessary to remove the heat from the
air, in order to cool the house. Therefore the heat pump evaporator set in the unit
cools the air and at the same time is heating the water for the DHW that is in the
tank.
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Heating:
- Passive: when the temperature outside the house is not too low, the energy

extracted from the exhaust air is enough to rise up the inlet fresh air temperature.
- Active and DHW: when the temperature outside is too low, the heat pump starts to
work. The counter flow heat exchanger transfers the energy from the exhaust air to the
inlet air at the same time the evaporator extracts the remaining energy from the air and
moves it to the water compressor in the tank, heating the water.
When the temperature difference is above 2ºC, natural ventilation is used, which
means windows and doors will be open. This is set up with Delta T value, which in this case is
2ºC. Air temperature is mixed between zones, allowing 50 l/s between the house and the
greenhouse.

Figure 20. Heat output supply air
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The output power for Heat Pump is 2000 Kw according to the temperature
difference between the outdoor air temperature and the supply air (5ºC) and the air flow (
220 m3/h ).
Table 34. Calculated heat output per surface area

Heat output
2000

Surface
47,25

Heat output per surface
area
42,33

PassiveHouse Institute ( PHI ) has certified this Heat Pump by Nilan:
Useful air flow rates: 120-205 m3/h
Heat Recovery: 80 %
Electric efficiency : 0.40 Wh/m3
Air tightness:
- Vleak, internal: 1 %
- Vleak external : 1.1 %
Frost protection: -4 ºC
Total primary energy demand: 54.1 kwh/m2a

Figure 21. Passivehause certificate
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1.2.3. HOUSING ENERGY LOADS .

The housing energy loads, as described previously with each of its schedules, are
summarized in the following table below:
Table 34. Housing energy loads

Miscellaneous

LOAD

Miscellaneous

3. House

Kitchen Multimedia

2. Shaft

1. Greenhouse

ZONE

Nominal power (W)

Heat Gain (W)

Heat Gain (W/m2)

Washing machine

2300

179

6,96

Dryer

1000

276

10,74

-

-

-

-

Computer

50

20

0,42

Television

200

80

1,69

Oven + Stove

5700

732,5

15,50

Refrigerator

160

96,72

2,05

Dishwasher

2000

234

4,95

Lighting

300

50

1,06

People occupancy -

140

2,96

TOTAL

1808,22

46,34

11710,00
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1.3. RESULTS AND DISCUSSIONS
1.3.1. HOUSING UNIT ENERGY PERFORMANCE. HEAT GAINS AND LOSSES BY THE BUILDING
ENVELOPE

Results obtained in the first analysis not including shading in the Greenhouse
Table 35. Results obtained with Bsim

Energy
(House)

Q
balance infiltration Q trans
(kWh)
(kWh)

Year

-3323,16

Winter (Sept-Mar) -2792,78
Summer
(Apr-530,39
Aug)
SD week (Jul)
-42,4

Q solar
gains
(kWh)

-3117,41

2614,18

-2554,6

1389,94

-562,81

1224,23

-48,09

136,09

Table 36. Results obtained with DesignBuilder

Energy balance
( House )
Year
Winter (Sept-Mar)
Summer (Apr-Aug)
SD Week (Jul)

Q infiltration
kWh
-3300,97
-2504,52
-796,46
-56,96

Q solar gains
kWh
2104,32
947,73
1156,59
118,89

1.3.2. PREDICTED INDOOR TEMPERATURES IN PASSIVE ANALYSIS

Results obtained in the first analysis not including shading in the Greenhouse

Table 37. Indoor temperature results obtained with Bsim

Summer
max
(ºC)

Winter
min
(ºC)

Winter
<19ºC
(%)

To (House)

28,49

15,88

To (Greenhouse)

40,71

4,43

Temperatures

Summer >26ºC SD max

SD >26ºC

(%)

(ºC)

(%)

15

1

24,18

0

57

34

31,4

66
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Table 38. Indoor temperature results obtained with DesignBuilder Energyplus

Temperatures
To (House)
To (Greenhouse)

Summer
max
(ºC)

Winter
min
(ºC)

Winter
<19ºC
(%)

24,48
37,44

21,99
2,85

0
161

Summer >26ºC SD max

SD >26ºC

(%)

(ºC)

(%)

0
104

24,48
36,84

0
17

Table 39. Humidity level results obtained with Bsim

Humidity
Humidity (House)
Humidity
(Greenhouse)

Summer
max
(%)
71,89

Winter
max
(%)
71,89

Summer
avg.
(%)
46,87

Winter
avg.
(%)
45,75

100

100

75,12

88,74

SD avg.

SD >55%

(%)
54,47

(%)
29

52,75

37

Table 40. Humidity level levels obtained with DesignBuilder Energyplus

Humidity
Humidity (House)
Humidity
(Greenhouse)

Summer
max
(%)

Winter
max
(%)

Summer
avg.
(%)

Winter
avg.
(%)

67,21

63,90

45,69

59,22

82,95

34,37

SD avg.

SD >55%

(%)

(%)

32,01

53,60

47

51,96

37,11

0

1.3.3. APPLIANCES AND HVAC SYSTEMS SELECTION CRITERIA AND DESCRIPTION OF THE FINAL
DESIGN THAT MINIMIZES THE ENERGY CONSUMPTION AND OPTIMIZES COMFORT CONDITIONS

Results obtained in the second analysis including shading in the Greenhouse
Table 41. Results with shading obtained with Bsim

Energy balance

Q
Q trans
infiltration
(kWh)
(kWh)

Q solar
gains
(kWh)

Year

-3316,2

-3139,68

2585

Winter (Oct-Mar)

-2790,67

-2560,38

1683,42

-579,3
-49,94

1198,58
132,95

Summer (Apr-Sept) -525,52
SD week (Jul)
-41,84
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Table 42. Results with shading obtained with DesignBuilder Energyplus

Energy balance

Q infiltration

Q solar gains

( House )

kWh

kWh

-3298,18

2101,154292

-2504,12

947,1003505

-794,06

1154,053942

-56,254

118,5895831

Year
Winter
Mar)
Summer
Aug)

(Sept(Apr-

SD Week (Jul)

The following indoor temperatures are obtained with shading devices in the Greenhouse.:
Shading type 1:
Table 43. Indoor temperature results obtained with Bsim

To (House)

Summer
max
(ºC)
28,46

Winter
min
(ºC)
15,88

Winter
<19ºC
(%)
15

To (Greenhouse)

33,36

4,43

58

Temperatures

Summer >26ºC SD max

SD >26ºC

(%)
2

(ºC)
24,06

(%)
0

46

28,44

46

Shading type 2:
Table 44. Indoor temperature results obtained with DesignBuilder Energyplus

Summer
max
(ºC)

Winter
min
(ºC)

Winter
<19ºC
(%)

To (House)

24,46

21,99

To (Greenhouse)

29,79

2,85

Temperatures

Summer >26ºC SD max

SD >26ºC

(%)

(ºC)

(%)

0

0

24,46

0

162

55

29,79

8

The following indoor humidity levels are obtained with shading devices in the Greenhouse:
Shading type 1:
Table 45. Indoor humidity results obtained with Bsim

Humidity
Humidity (House)
Humidity
(Greenhouse)

Summer
max
(%)

Winter
max
(%)

Summer
avg.
(%)

Winter
avg.
(%)

72,15

72,15

48,34

100

100

66,02

SD avg.

SD >55%

(%)

(%)

45,74

51,67

31

92,26

62,37

60

352

Shading type 2:
Table 46. Indoor temperature results obtained with DesignBuilder Energyplus

Humidity
Humidity (House)
Humidity
(Greenhouse)

Summer
max
(%)

Winter
max
(%)

Summer
avg.
(%)

Winter
avg.
(%)

67,25

64,08

45,79

62,47

82,94

42,26

SD avg.

SD >55%

(%)

(%)

32,02

53,84

8

53,29

46,74

6

1.3.4. PREDICTED HEATING AND COOLING LOADS AND APPLIANCES AND HVAC ENERGY
DEMAND

Results obtained in the first analysis not including shading in the Greenhouse
Table 47. Heating and cooling predicted loads obtained with Bsim

Energy
(House)
Year

Q
balance Heating
(kWh)
4956,95

Winter (Sept-Mar) 4650,49
Summer
(Apr306,46
Aug)
SD week (Jul)
8,76

Q
Q loads
Cooling
(kWh)
(kWh)
-299,65

1478,79

-9,66

980,41

-290

498,31

-47,75

56,72

Table 48. Heating and cooling predicted loads obtained with DesignBuilder Energyplus

Q
Energy balance
Heating
( House )
kWh
Year
5787,353
Winter (Sept-Mar) 5188,673
Summer (Apr-Aug) 598,6804
SD Week (Jul)
3,86

Q Cooling
kWh
-820,681
-99,7875
-720,894
-98,9871

Q loads
kWh
1401,55
856,02
545,58
60,62

353

Results obtained in the second analysis including shading in the Greenhouse
Table 49. Heating and cooling predicted loads obtained with Bsim

Energy balance

Q
Heating
(kWh)

Q
Q loads
Cooling
(kWh)
(kWh)

Year

4977,34

-287,19

1478,79

Winter (Oct-Mar)

4658,03

-8,75

980,41

Summer (Apr-Sept) 319,32

-278,44

498,31

SD week (Jul)

-46,24

56,72

9,69

Table 50. Heating and cooling predicted loads obtained with DesignBuilder Energyplus

Energy
balance
( House )
Year
Winter (SeptMar)
Summer (AprAug)
SD Week (Jul)

Q Heating
kWh
5824,59

Q Cooling
kWh
-729,265

Q loads
kWh
1401,54656

5203,512

-89,4832

856,0167006

621,06
6,23

-639,682
-89,4285

545,5798061
60,61987516

1.4. CONCLUSIONS

The results obtained in the previous simulations show the influence of shadings in the
greenhouse. Since the shading devices in the BSIM simulation have lower properties than
the one used in DesignBuilder, the change in the results will not be as remarkable. Bsim
results show the temperature reduction in the house after shading is very small, reducing
the summer maximum temperature in 0,03 ºC and 7,35ºC in the greenhouse.

Figure 22. House Temperature without shading
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Figure 23. House Temperature with shading

The indoor temperature in the house still does not reach the comfort temperature ( 24,5 ºC
) and the temperature in the greenhouse is still high ( 33,36 ºC ) .

Figure 24. Greenhouse Temperature without shading

Figure 25. Greenhouse Temperature with shading

The humidity levels risen in both simulations when shading devices are used. The increase is
approximately the same in both simulations, with a summer maximum of 70 % in the house
during the summer.

Figure 26. House humidity without shading

355

Figure 27. House humidity with shading

The maximum allowed by the competition is 55 %. The average humidity levels during the
competition is around 52% in both simulations, but there may be peaks where the humidity
is above the levels required by the competition rules.

Figure 28. Greenhouse Humidity without shading

Figure 29. Greenhouse Humidity with shading

According to the energy balance, the energy loads differ quite much with one
shading system to another. Infiltration rates are reduced in a small amount : 1 kw during the
competition and 4-6 kw during the year. Solar gains are slightly reduced thanks to the
shading devices in both simulations.
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Figure 30. Greenhouse Infiltration rates without shading

Figure 31. Greenhouse Infiltration rates with shading

The heating loads give approximately the same results in both simulations. The
heating loads are higher when shading devices are used as sun heat is reduced and so
higher heating loads are required.

Figure 32. Energy balance without shading

Figure 33. Energy balance with shading

The cooling loads differ from one simulation to another, due to intern ventilation
calculation algorithms from both software’s. Heating loads are equal on both simulations,
as the appliances used are the same with the same scheduling.
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SECTION III – Adaptations made by the Team in the house for the prototype in Versailles
1.1. HOUSE ADAPTION
As the humidity and temperature levels are not meeting the required conditions,
additional shading systems are needed. Because of this, shade rolls inside the house in the
windows are proposed for the competition. We expect to obtain better results according
to operative temperature and humidity., and to reduce heating and cooling loads as
much as possible. The shade roll has the following properties:

Figure 34. Shading roll device

Table 51. Shading rolls shading properties
Shade Properties
Thickness
Conductivity
Solar transmittance
Solar reflectance
Visible transmittance
Visible reflectance
Long-wave emissivity
Long-wave transmittance

0,003
0,1
0,05
0,35
0,05
0,35
0,9
0

Openings
Shade-to-glass distance
Shade top opening multiplier
Shade bottom opening multiplier
Shade left-side opening multiplier

0,05
1
1
0

Shade
right-side
opening
multiplier
0
Shade airflow permeability
0
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1.2. HOUSE, APPLIANCES AND HVAC SIMULATIONS

Table 52. Indoor temperature results

Temperatures

Max
(ºC)

Min
(ºC)

> 24,5ºC
(%)

To (House)

23,48

21,70

0

To (Greenhouse)

28,

23,02

50

Table 53. Indoor humidity levels

Humidity

Max
(ºC)

Min
(ºC)

> 55ºC
(%)

To (House)

62,09

43,54

8

To (Greenhouse)

55,29

33,08

6,25

Table 54. Heating and cooling loads

Energy balance
House
Greenhouse

Q
Heating
(kWh)
9,34
-

Q
Cooling
(kWh)
-80,48
-

External
infiltration
(kWh)
-56,25
-44,23

The results displayed above show the simulation results when fitting extra shading
devices ( shading rolls ). The indoor operative temperatures in the house are in the comfort
range, and the indoor temperatures in the greenhouse have a maximum of 28ºC, which
allows to grow vegetation inside. The humidity levels are lower than in the simulation before
shading rolls but still need to be reduced in order to be in range (40-55%). We observe that
inside the house we get over this values 8 % of the competition days. The humidity levels
need to be in range in order to achieve maximum points in the competition. Attending to
energy balance, the cooling loads are reduced and the heating loads are slightly higher.
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5. INNOVATION REPORT

PROJECT MANAGEMENT
-

Innovative Personnel
Colaboration in R&D&I projects
ARCHITECTURE
-

C2C + Permaculture
Disabled people accessibility

ENGINEERING & CONSTRUCTION
-

Do-It-Yourself
Hydrogen Technologies

MARKETING
-

University projects
Companies’ collaboration

ACADEMIC & COMMUNICATION
-

Augmented Reality
Massive Open Online Courses
BIM tools
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5.1. Innovation in Architecture
One of the main innovative points in our architectural design is the conception of a
social architecture. We aim to create dwellings where users are encouraged to cooperate
with their neighbors, not bunkers where people isolate themselves from the rest of the
world. That is the reason that the common shared areas for gardens and other common
facilities is so important. In addition, we aim to create an architectural system that adapts
to existing terrain and city spatial conditions by using an organic fractal growing concept,
as a reflection of nature’s development.
Combining the concepts of Cradle-to-Cradle and Permaculture is an innovative
way to transform our living conception. We want to make our cities nature integrated and
at the same time 100% recyclable, so we can consider our buildings part of the nature itself.
Transforming the people of our urban societies into agro-urban citizens is one of the goals
we want to achieve.

Disabled people accessibility
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The éBRICKhouse is being designed attending to a high technological standard, but
at the same time this technology can be against some customer abilities, for example
elders and disable people. Then éBRICKhouse is an architectural and engineer
development to avoid barriers between spaces and users. For this reason the équipe VIAUJI will propose innovative solutions that will help to make easy daily activities for all kind of
customers, even though those with a certain kind of disability or just elder people.
Based on our interest to implement higher-technology, technology that is on the
marked or technology developed by our universities´ research groups. We want to attend
to

those

diversities

using new

types

of

telecommunication

services

as

mobile

communications, the internet and interactive media, allowing most of the people to have
access to more and better information and more instantly1. /instant access to… or: … and
more quickly.
Some of the more common disabilities that could be attended to are:
-

Blindness and partial sight

-

Deafness and hard of hearing

-

Impaired speech

-

Physical disability varying from being confined to a wheelchair to having poor grip or
a hand tremor, arthritis or rheumatism

-

Cognitive impairments such as dyslexia, learning difficulty or dementia

-

Allergies

1

David Barrett, Jan Ekberg, Stephen Furner, Gaëll Guibert, Jan-Ingvar Lindström, Mike Martin, Fiona Miller, Jon Natvig, Vivienne
Pozo, Jim Slater, Gregg Vanderheiden and Gottfried Zimmermann. ISBN 1 86048 031 3
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At home: Communicating with other people
The small hand-held telephone has become one of the main devices we use in our
everyday lives. The telephones in our homes use wireless digital technologies allowing for
greater freedom and more functions.
The small screens and buttons of many handsets are an obvious problem for most
people with disabilities. However, the use of wireless technologies allows these small
devices to be linked to other devices that have larger screens, simpler commands,
automatic functions, better audio output, cameras and other help services. All of this opens
up more possibilities for these new devices to help in our homes.
In the case of people affected by a severe hearing loss or a speech impairment,
they can communicate with sign language over a broadband camera link. If the person
who is in contact does not know sign language, the call can be re-directed via a video
relay service where a human operator acts as an intermediary. The video calls can have
captions in addition to audio output so a person with some hearing can follow the
conversation; the captions are generated from a relay service. The text relay service
employed operators to convert text to speech and vice-versa; however this has been
superseded by services using a computer to handle these tasks. There is an additional
service for handling calls in a foreign language where the computer translates the text or
speech into a different language. You just have to instruct special software in the
telephone network to connect incoming calls to the answering machine. During the day
the system automatically redirects calls via the relay service. When you go out, you have to
ask the system to redirect calls to mobile phone which incorporates a visual display of the
text.
In the case of hearing loss, you can use an audio filter which amplifies soft sounds
but not the loud signals.

And switch to 'clean audio' which eliminates non-essential

background sounds on television programs, or you can use the sign language facility which
appears in the corner of the screen.
If you have a very poor vision and cannot read labels on bottles and packaging, we
can have a device that sends a scanned image to a help center. A person at the help
center then reads the information for you. It can be also used to contact friends using VoIP
(voice over broadband using the internet protocol). The telecommunication system can be
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set up so that you can listen to talking books and newspapers. A wireless network makes
this available throughout the apartment.

At home: Access to information and entertainment
The interactive communication systems that we have in our lives are enjoyed by all
ages. The coming together of interactive digital television, radio and the internet is opening
up even more opportunities for people to enhance their access to information, manage,
communicate, study, shop and trade.
In the case of the physically impaired and those using wheelchair, television is for
entertainment but also enables to link to a web community family, nearby and abroad.
You can talk and see each other on the screens. The system also cares to check in and
book all kind of external services as for example doctors, conversing via the screen. You
can follow distance courses. Using smart cards with microchip details simplify all register
processes. Television based system can be programmed to allow people to control room
temperatures and lighting; also the opening and closing of windows and to help answer
the telephone. It also allows you to see other parts of the house and the garden. You can
see who is at the door and talk to them before allowing them in, or possibly calling for
assistance.

At home: Enabling people to live independently
It is of great social concern to provide better systems that will enable elderly people
and people with disabilities to live as safely and independently as possible within their own
homes. To provide a safe home environment for a person who has poor vision, poor
manual dexterity or difficulty remembering things, monitoring systems can turn off devices
that have been left on too long, can emit warning alerts, measure temperatures, watch for
movements in a room and activate switches.
Privacy is important; but where alerts are triggered, cameras can help relatives or
care professionals to communicate and respond. Help systems can activate reminders,
control heating and entertainment systems and many other devices that will enable
people needing care to live independently and yet feel safe and in touch.
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In the case of the people affected by loss of central vision and poor memory. When
a person with this problems gets up in the morning, sensors begin to activate systems that
will help with tasks. These are pre-programmed by a care assistant. All messages can be
displayed on the display. In case you cannot see very well, the device also has audible
output. You can have control over the messages, turn off or increase sound and also ask
for assistance. A system can remind people to take their medicine. When the person in
question presses the OK button, tablets are dispensed. The system can also send a
message to the doctor when there is a need to reorder. Various alerts can be programmed
into the help system. Significant changes in routine will activate reminders or call for
assistance.

Smart housing: Tele care and telemedicine
Remote healthcare can help people who need frequent monitoring. In more remote
communities health professionals can set up links with monitoring systems in people's homes
and/or devices worn by the person. For example, in the case of a person with high blood
pressure who needs regular monitoring, a special device can transmit information to the
doctor's system; if it shows changes or problems, the doctor or nurse can communicate
instantly with the patient.
The concept of monitoring raises a number of ethical and legal issues. Any
monitoring system should only be implemented with the full agreement of all parties
involved, including close relatives.
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5.2. Innovation in Engineering and Construction
Do-It-Yourself principles
Introduction
Scandinavian people are mostly known as friends of nature who combine style with
environmental awareness. As a result, Scandinavian design represents minimalism and
functionality. This applies both to fashion and interior decoration. For example, many
designers and architects follow the new concept called Eco-Design, which is characterized
by sustainable materials and the method of recycling. Moreover, Scandinavian people
have an affinity for Do-it-yourself (DIY) – and a sustainable lifestyle. This raises the question:
what is it that makes Scandinavian people act as avant-gardists when it comes to green
design and an economically friendly behavior?
One reason for the Scandinavian people thinking about nature more intensively
than other nations might be the fact that nature is more tangible for them. They live in close
touch with nature and as a consequence they want to protect it. For this reason, the
ecological awareness also extend to fashion and interior design. For example, this can be
seen with NICE, which stands for the Nordic Initiative Clean and Ethical, is a consolidation
of Sweden, Norway, Denmark, Finland and Island to take a lead on social and
environmental awareness in the fashion sector.
The term “sustainability” has its origin in the forestry. There it is said; who wants to
cherish a forest must be careful not to fell more timber than grows. Thus, sustainability
means to live from the yield without draw on the resources. Scandinavia has already been
leaning towards environmental awareness for a long time. The most important reason of
sustainable development is that a generation should take care of the resources in favor of
the future generations. To protect our environment, sustainability has become a lifestyle for
most of Scandinavians.

Above all, this can be noticed in little Scandinavian stores or restaurants, which have
already internalized the concept of sustainability.
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The DIY-lifestyle – Why the équipe VIA-UJI project wants to adapt it
Today´s life is characterized by stress and breathlessness. Meanwhile it is nothing
special to think of different things at the same time because it is expected so from the
social environment. What people need now is just time for themselves and an orientation
regarding social values. How can we achieve this? We propose a self-sustaining
community which is based on the Do-it-yourself (DIY) philosophy.

A new culture – the growth of a self-sustaining DIY-community
Nowadays, many people want to take matters in their own hands as a
compensation for the other-directed and digital working. Thus, they want to decide what
they want to be concerned with in their free time. The DIY strategy helps them to calm
down when they are busy and make them feel self-determining. The DIY behavior means a
creative autonomy which is an expression of self-reliance.
Moreover, it feels good to make things on your own. The principle of do-it-yourself is
widely followed by people of different countries for a reason. They want to do things on
their own to get the feeling of creating something from start to finish. Furthermore, when
people do something themselves, it gives them meaning and strength because it is a
desired and chosen occupation/pursuit. As a result, DIY increases self-confidence and so
they find to themselves.
Besides, another advantage is that they can design their product as they want and
make it unique. This comes to an unsuspected value: by creating a self-made product, we
automatically relate to this. This makes the process no longer be automatically and
anonymized but rather individual and economically independent. Therefore, Do-it-yourself
means freedom and the potential for self-development instead of alienation. At the same
time it is a method to reject the repetitive, monotonous work. As a result, the DIYcommunity is characterized by the possibility of self-realization and a strong community
spirit. All in all, the DIY-concept is not just a sustainable way that makes it possible to live in a
coherent entity with nature but also a way to live in freedom and calmness.
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In consideration to the lack of social awareness due to sustainability, we want to
create a sustainable community where everyone feels like a part of the innovative,
environmental friendly city. As part of the self-sustaining community, the participants will
identify with a sustainable lifestyle. They have the chance to create their own products
and, as a result, they know where the products come from. Thus, they are able to protect
natural resources because they know exactly how to create any products they need or
buy in an economically friendly way. The boundaries between the consumer and the
producer become blurred and the “prosumer” emerges – the embodiment of the DIY
philosophy. The term “Prosuming” means that the client participates in the production
process because he is close to both the producer and the product.
Our éBRICKhouse is more than an innovative prototype of building that brings
together nature and society. It is also helpful to people because it allows them to change
their lifestyles to a healthier and better one as participants of this innovative city. There is a
cultural need for things of good quality and secondly, the DIY-sector offers products of
these you know where they come from. It is like comparing an instant meal with a fresh selfcooked meal. This can be achieved with the help of a self-sustaining community in the
frame of the DIY principle.
More or less, the DIY-lifestyle is all about the appreciation of work. The production of
the essential goods of the service society is anonymous and automatized. As a
consequence, the people have alienated from the consumption goods. In contrast to this,
self-made products transfer a personal value. It is about a recognition of work within
society. And nowadays, there is a huge need for work that has value.

Hence, a self-sustaining community has two advantages. On the one hand it helps
the people gain a common social and ecological awareness in order to integrate a
sustainable behavior into their daily life. On the other hand, it allows people to enrich their
life by making it more balanced. Nowadays, more and more people yearn to have more
time for themselves. A DIY community allows them to satisfy this yearning as well as have…
they can combine this yearning with a sustainable lifestyle.
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Social architecture and how to live sustainable
The principle of DIY does not has to be private. Of course, you can sell your products
to the other participants of the community or to other people by internet as well. And the
buyer knows that the money goes directly to the producer.
Social architecture can be seen as an expression of cultural self-development. It is a
new culture with a new form of architecture and new modes of urban life. Moreover, it
creates new values based on new human relationships. All in all, it is a new networking
culture with the aim of self-realization.
The technologies of our sustainable lifestyle are Permaculture and urban farming,
C2C , recycling and social media. These technologies contribute to an independent, selfproviding and enhanced quality of life for a community.

The idea of a self-providing community
A self-providing community helps us to be less dependent on money and to have
more time to follow one´s own interests, because with such a community it is possible to
produce things of daily living in a local frame by doing it yourself. The idea of a selfproviding community is to work less and to have more time for the things you want to do.
Of course, on the one hand you might earn less money. However, this is not a problem
because, on the other hand, you will save money as well. By working less you will have
more free time and as a result you will be able to do a lot of things on your own, even
things you really want to do. All in all, the self-providing community will be a good way to
gain fortune and freedom and to create a better world.

How can the self-providing community guarantee sustainability?
The DIY philosophy is the expression of a sustainable lifestyle. The idea is to reduce the
garbage by creating only the things which are really needed in a DIY way/using the DIY
principle?. Consequently, it is also about avoiding abundance and mass-produced goods.
How is this possible in practice? The self-providing community ensures that the amount of
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the goods produced will only be as much as the citizens need. And if goods are produced
locally, they will need less packing or will not need it at all. Furthermore, there are very low
carriage/transportation costs and no stock-keeping. The provider of different goods will
save money because they also do not spend money on marketing because there will not
be a vast of number of same goods which are offered.

Furthermore, the DIY principle is sustainable because the architecture is constructed
in a way that the people can participate in the construction and maintenance of their
buildings as much as possible. And thus they can repair things on their own so they will not
be compelled to throw away the product.

How to create a self-sustaining society = community production
By developing an advanced technology we aim at a social in-house production.
This special economy is characterized by the production of our own products. Moreover, it
is a “community production” whose principle is cooperation and it describes the
transformation from industrial to community work. The result will be progressively the
increasing local production of food and energy and at the same time of furniture, clothing
and more things needed for a pleasurable and fulfilling life. This new economy is based on
the DIY lifestyle and culture. Moreover, the DIY principle should ensure that people will work
doing what they seriously want to do.
For example, a vegetable garden can be publicly accessible and it is maintained by
everyone who is interested in working in a vegetable garden. And furthermore, everyone
can use its products for free. As a result, the self-providing community can both produce its
own goods and the people can follow the DIY lifestyle.

How to live sustainably by following the DIY-philosophy?
There is a vast number of platforms, blogs and portals which equip us with
knowledge about how to do things ourselves, for example, how to construct an installation
to filter the rainwater (www.instructables.com). This is not only to protect our environment, it
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is furthermore a good way to save money. Moreover, our ÉBRICKhouse proposes workshops
in view to DIY instructions for gardening, stitching, building and repairing furniture to support
people in living sustainably and in close communion with nature. To illustrate this in
practice, the DIY principle can be implemented as follows:
-

the traffic islands of the city can be used as vegetable gardens or parcels can be
rented to grow vegetables

-

the citizens might use a bike to get to work

-

the people might take care of a hive together to support the natural circle and get
honey

-

people can plant their own vegetables

-

doing handicrafts of furniture

-

creating recycled things

-

instead of using paper cups, using a “Keep cup”, a recyclable drinking bottle

-

using headphones made of bamboo

-

car sharing an electro-car

-

wearing

eco-fashion

which

is

produced

in

an

economically

friendly

way(economically or ecologically?)
-

buying or selling fair trade or direct trade products and organic food

-

supplying organic food

-

use VEBU-App, where you can find vegetarian restaurants close by you

-

do window-farming: plant vegetables and herbs in a vertical window - instruction
can be seen at http://windowfarms.org/

-

construct your garden furniture from scrap (old rests of wood)- www.replychair.com

-

restaurants can cook using seasonal and locally produced ecological ingredients

-

making excursions to vegetable gardens for elementary school pupils to teach them
how self-provision works, till they pick their own food

-

flea markets to support recycling

-

shops which provide things which are needed to make clothes or furniture by
yourself, so you do not have to buy everything

-

organic supermarkets which only sells organic milk and organic meat

-

“rent-a-bike”-shops

-

using biogas as fuel out of organic garbage

-

knitting collectives, who make products on demand and designed by the client
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-

communication cafes to exchange your knowledge of the DIY lifestyle and
sustainable ways of life

-

building fab-labs (fabrication laboratories), which provide machines and materials
to “do-it-yourself”

More examples of Do-It-Yourself: http://www.kk.org/streetuse/archives/recyle_surprises/,
www.objectsofdesire.de
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Field survey on “Do-It-Yourself!”
We have created a survey in order to estimate the support of the people in our
towns for the Do-It-Yourself philosophy. We will conduct a field survey during the following
months and give a report.
DO IT YOURSELF!
The today´s life is characterized by stress and breathlessness. Meanwhile it is nothing special
to think of different things at the same time because it is expected so from the social
environment. What people need now is just time for themselves and an orientation
regarding social values. How can we achieve this? We (équipe VIA-UJI) propose a selfproviding community which is based on the Do-it-yourself (DIY) – philosophy.
New studies show that the DIY-concept helps people to get more calmness and freedom in
their busy lives. Moreover, it guarantees things of good and sustainable quality, because it
people plant food in their own vegetable garden and use eco-friendly architecture which
can be designed by themselves. Secondly, the DIY-sector offers sustainable products of
these you know where they come from.
For example, Scandinavian people are mostly known as friends of nature who combine
style with environmental awareness. Moreover, Scandinavian people have an affinity for a
Do-it-yourself (DIY) – and a sustainable lifestyle.
Due to this, we want to ask you about your opinion about the DIY-concept. Are you
interested in this idea and if not, what would you convince most convince to try the “Do-ityourself”-lifestyle or even to attempt to this life?
Please, do take a couple of minutes answering our questions – Thanks in advance!
Your data will be anonymized and definitely not passed on to any institution
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1. How old are you?
-20

-30

2. You are

♂male

-45
♀

-

female

3. Have you heard about Do-it-yourself before?

4. Do you like to prepare or repair things on your own (e.g. food,

clothes, furniture)?

5. If

you are not or not that much interested in doing things on your own, which
statement would you convince to try to “Do it yourself” the most? (multiple choice
possible)

-concept to live more sustainable, because it reduces the
garbage by creating only the things which I really need and they also will
be produced locally (e.g. with a vegetable garden, window farming,
cooking with seasonal food). In the end, it is also against abundance and
mass production and that is what I want to achieve.
With the DIY-concept I can save money, because by the DIY-lifestyle I would
not need to buy vegetables and I would not have to order a craftsman
anymore because I could do it by myself).
nd to my
taste.
The DIY-concept will give me more self-confidence, because I will do
something from start to finish by myself and due to the experiences of others
it will give me freedom and calmness. ???
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Do-It-Yourself in Construction

The équipe VIA-UJI’s Do-It-Yourself (é-DIY) is a concept that the équipe VIA-UJI aims
to disseminate in order to face the new challenges in the field of construction and to revive
the building sector in Europe, which has stalled in the recent years. Its goal is to reinvent this
business field with a process that respects both environment and society, achieving lowenergy buildings. Thus, we focus on strategies to meet the European Commission
(IP/12/869), making the sector a driving force in achieving responsible economic growth.

The é-DIY aims to promote self-construction to meet users´ needs and make them
aware of the importance of investing in sustainable building systems from the point of view
of energy efficiency as well as to promote a living-style philosophy in which innovation and
comfort are linked together to achieve satisfaction and to involve users in the process,
being an essential part of it.
With our éBRICKhouse we want to introduce this productive concept, already successful in
other kind of industries. These are the steps to achieve our goals:



Needs:

Once the customers show interest in the éBRICKhouse construction, it generates a
professional and personal link with the Building Project Manager (BPM), who will be their
trainer, consultant and director during their project, in order to create a sustainable
growth.



Design and Selection:

Design will allow users to choose from a range of sustainable and prefabricated building
solutions that fit the éBRICKhouse structure to suit their needs (new or rehabilitation).
Visualize their selections by means of Building Information Modeling (BIM), as well as final
budget, and compare it with the most efficient solution in relation with savings.

375



Prefabrication:

Prefabrication will ensure the quality and safety during the production of building
elements. Building design and materials selection will follow the “Cradle-to-Cradle”
concept, which we will describe later on.



Execution:

The works should be conducted by the user, but they can always count on the advice
of the BPM to provide all the necessary technical resources and to facilitate loading
and unloading of materials.



Use, Maintenance:

The monitoring of housing controls the levels of energy efficiency and detects
pathologies due to misuse or wrong constructive execution. This control can be carried
out through an online "client area" system, ensuring maximum durability of the building
and ensure the highest level of energy efficiency.



Rehabilitation:

To offer the possibility of technical advice to new interventions over the lifetime of the
construction, meeting users' needs. To provide a lasting and sustainable growth with the
intention of avoiding future waste.

Équipe VIA-UJI’s Do-It-Yourself concept diagram

376

5.3. Innovation in Energy Efficiency
Greenhouse + PCM system
As we explained in the Energy Efficiency document, we are designing a
combination of our Greenhouse and a PCM system, as a way to accumulate thermal
energy in a different way. Please refer to the above mentioned document for further
information.
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5.4. Innovation in Communication and Social Awareness
One of the main innovative lines that we are developing in communication is
related to the way social awareness is spread in a global European society. This is a very
important issue, since the concepts and ways of socialization are quite different in Denmark
and Spain. This is the reason we are developing a sociological research in order to optimize
our communication strategies.
Our prototype is designed to promote social awareness about environmental
matters and spread Social Responsibility in the construction field. It aims to achieve
adaptability for all kinds of users. It also promotes self-sufficiency through urban vegetable
gardens, and encourages cooperation and collaboration among citizens by generating
common activity areas. It has been conceived with the ability to organize new collective
housing groups, in an urban organic development, as well as the possibility of adapting its
construction systems for urban regeneration.

Communication Tools
We are also introducing augmented reality 3D applications through our cooperation
with the company Applied Augmented Reality and its “Doing3D” App. It is a very visual
way to promote our project and values in society.

Augmented reality application showing éBRICKhouse prototype
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5.5. Innovation in Urban Design, Transportation and Affordability

Innovation in Transportation
Sharing semi-private transportation
If we want to reduce traffic and pollution in our cities, we have to take seriously the
concept of sharing means of transport. In our concept we want make it possible for the
neighbors to share electric cars. These cars will be included in the final cost of the building
and they will belong to the whole condominium, not to one specific user.
Hydrogen bus strategy
In the Energy Efficiency section we mentioned a continuous research on hydrogen
technologies to be implemented in our project, even though it will not be possible to use it
in our prototype for security reasons during the SDE 2014 contest week.
One of the most ambitious challenges that we want to develop in our SDE project is
to research how energy-plus buildings could produce hydrogen in order to fuel public
transportation based on this clean technology. Some previous research has been
conducted around the world, including Europe, so we can use it as a starting point in our
urban planning.
The main point which could reinforce the idea of combining solar houses with HFC is
the direct use in buses for the public transport.
combination could be assessed critically.

However, the feasibility of such a

It is to be taken into consideration that the

current storage capacity of an HFC bus is about 20 kg hydrogen (at a pressure level of 350
bar, which shall be increased in future projects), consequently the average distance
without refueling is currently approx. 200 km (the average distance with one refueling is
about 400-500 km for smaller vehicles). So it can be seen that a small “solar village” of 20
solar buildings for example, as discussed above, could only produce an amount of
hydrogen sufficient to fuel a bus only on every second or fourth day.
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Considering that the time needed for hydrogen refueling is only about 3-5 minutes, it
is evident that a hydrogen refueling station (which is a highly expensive facility) could
ideally serve a larger fleet of HFC vehicles. So it can be concluded that a solar house
producing hydrogen for transportation use should ideally be placed in a city where an
existing fleet of HFC buses are operated. These cities (i.e. cities involved in the ongoing
CHIC – Clean Hydrogen in European Cities project) are the following:


Phase 0 cities (regions that either have already established or are about to
implement HFC bus projects which are funded from sources outside the European
JTI): Hamburg, Cologne, Berlin, and Whistler (Canada)



Phase 1 cities (5 European regions which will deploy a minimum of 26 HFC buses):
Aarau (Switzerland), Bolzano, London, Milan, and Oslo



Phase 2 cities (some additional 14 European regions, the list of which is currently not
available)

Formerly two Spanish cities (Madrid and Barcelona) took part in the HFC bus demonstration
project called HyFLEET:CUTE:


In Madrid three city buses were demonstrated as part of the regular Madrid public
bus fleet, the total km driven were about 150,000. The hydrogen filling station for the
supply of the buses was located north of Madrid and was in operation since April
2003. The hydrogen was produced on-site through a compact methane steam
reformer (so in this case the hydrogen is fossil based). Complementary and back-up
supply was provided by trucked compressed hydrogen from a central production
plant which produces surplus hydrogen as a by-product.



In Barcelona also three HFC buses were operated in daily regular service, as part of
the fleet, the total km driven was about 70,000. It was reported in the final report of
the project that the “The buses operating in Barcelona covered the least distance
due to problems with the hydrogen infrastructure.”, so it appears to be unlikely that
they are still in operation. Further information on the current status of the HFC buses
in Barcelona could be found at:
http://www.global-hydrogen-bus-platform.com/InformationCentre/Contact
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5.6. Innovation in other areas of the Project

Project Management: Personnel

Our team is involved in Climate-KIC, a Knowledge and Innovation Community in the
field of climate change. This European Community offers several programs for students,
entrepreneurs, businesses and public bodies. One of the programs is Pioneers into Practice
2013 that consists of professional education for people and developing high-level
innovation skills for the low-carbon economy. It provides individuals from a range of
different backgrounds with the opportunity to enhance their knowledge of the transition to
a more sustainable society throughout Europe. The program Pioneers into Practice
2013involves the mobility of people between different institutions, in order to share
knowledge and improve their own skills.
The équipe VIA-UJI is participating in the program with two professionals. One of
them is a collaborator who is part of the team, and did her mobility to a distinguished
institution the Valencian Building Institute, which works in collaboration with the Valencian
Government. The other pioneer is a freelance architect, who contributed with her
knowledge to the innovation of our project during her placement in the équipe VIA-UJI.
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Academic
Massive Open Online Course

Our team is concerned with ways to disseminate the knowledge among the whole
university community. We think our ideas / they should be known to people outside our
team.
That is why we aim to create a MOOC to transfer this knowledge. A MOOC is a
Massive Open Online Course; it is a modality of open education which is offered free
through online educational platforms. It is based on the philosophy that knowledge should
be free and available to a wide audience. We are preparing an on-line course for the next
school/academic year, in order to transfer and disseminate the knowledge earned in our
project, in a dynamic and easy way, to as many people as possible through this kind of
academic tools.

One of the 1st MOOC that équipe VIA-UJI is developing, reganding E.U. “Horizon 2020” policy
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BIM tools
Regarding the architectural project development, we are implementing the most
innovative design tools, such as BIM software like Revit™. BIM tools allow us to develop our
project in a holistic way, being able at the same time to work and cooperate online from
distant locations.

BIM model of éBRICKhouse

Conclusion Diagram
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6. SUSTAINABILITY REPORT

6.1. Introduction: Sustainability concept applied

Cradle-to-Cradle C2C
A rational use of resources is also a must in our project concept. We aim to create a
sustainable building with focus on the choice of materials with low environmental impact,
considering every step from extraction, production and final transport. Our goal is to use
materials which are renewable or reusable to avoid waste that cannot be included in a
new life cycle.
Our building must be designed without unnecessary resource usage, since our
society cannot deal any longer with having an unlimited growth with limited resources. In
the words of Ms. Gro H. Brundtland - “Sustainable development meets the needs of the
present without compromising the ability of future generations to meet their own needs“.
This is why we are introducing the Cradle-to-Cradle concept (C2C) in our construction
design; we make sure that all the materials and construction elements we are going to use
have a complete life cycle and can be recycled and reused again and again.
C2C it is an ecologically intelligent approach to architecture and industry that
creates materials, buildings and patterns of settlement that are wholly healthful and
restorative. We will address our construction to human and environmental health,
contributing to meet the 20-20-20 EU Strategy. The C2C can be certified by the MBDC
institute by the following 5 requirements that evaluate products and their manufacturers:


Material Health: Making products out of materials that are safe and healthy for
humans and the environment.



Material Reutilization: Designing products so that all materials can be re-used by
nature or industry.



Renewable Energy and Carbon Management: Assembling and manufacturing
products with renewable, non-polluting energy.



Water Stewardship: Making products in ways that protect and enrich water supplies.
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Social Fairness: Treating all the people involved in the product manufacturing
process in socially responsible ways.

C2C vision is to create circular material flow and eliminate concept of waste. In
order to eliminate the concept of waste, products have to be designed with materials that
can be perpetually cycled to retain their value. First step would be to define all materials
used on site, production or construction as either biological or technical nutrients. All
products should be designed in a way that all the materials used can be easily separated
at the end of their use period without using complicated tools. In short, all products and
constructions should be:



Designed for disassembly



Designed to be changed



Designed for recycling or upcycling

If there is a plan to establish new businesses in the urban area with our team vision
and goals, they have to meet the C2C requirement and our other goals at least to a basic
degree in order to create a sustainable environment. In this way, we will attract sustainable
business developments to the area and support sustainable economic development.
Everything that is on the existing site (and green and brown field) should be considered as
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materials and if we are removing something there has to be a plan on how it can be
reused on the same site or outside of it. If it is a renewal project of the urban area, existing
structures (buildings, roads and etc.) should be saved to the highest level possible and
upcycled to meet the new development goals. In this way we are upcycling and
improving existing constructions without bringing extra materials and extra energy to
remove existing structures.

Following the é-DIY and C2C concepts, we have planned our constructive solution
in our project to be solved by means of two main parts. On one hand, we have previously
defined a module which, by combining and grouping several of them, can form different
types of buildings. In order to make it light and easy to transport the living modules, it has
been designed to be self-supportable but not auto-stackable, since that would require a
more resistant and therefore heavier structural frame for the module itself. The second
element will be a metal reticular structure in which modules are inserted, transmitting their
load to the ground and making it possible to be grouped in height. This portable reticular
structure is determined by means of a grid structure in steel. The reason for us to suggest a
steel construction is because of the easy assembly in prefabrication. Although steel
elements require an important amount of energy for their construction, their long life cycle
and reusability greatly follow the C2C philosophy and is also an important construction
element in the Danish building.
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We also consider determining structural modules in steel, although the advantage of
our design is that other materials such as wood or concrete recycled panels could be used.
The closures of the module’s envelope can allow a broad combination of materials. For the
superior and inferior closures a reusable composition of a sandwich panel is proposed, as
well as in the lateral closures. As for the building’s envelope we propose a ventilated
façade in ceramic cladding, since ceramic tile industry is one of the most important ones in
Spain.

Permaculture
As far sustainability is concerned, another concept supporting our project is
“Permaculture”. Permaculture is a regenerative design science rooted in the patterns of
nature, with practical applications that extend far beyond organic farming into every area
of our lives. As a holistic design science, regenerative design is a powerful paradigm of
sustainability for governments, businesses, cities, communities and relationships. It is
ultimately about maximizing the quality of life and health for everyone through a smart
design focused on maximizing sustainable yields.
“Permaculture” considers many topics involving the management and construction of
buildings and cities. The main field of our project is using solar renewable energy to supply
the needs of the occupants. Moreover, the project is not only focused on using solar
energy as an active kind of energy, but using a passive solar design in order to decrease
the energy demand.
Another topic which our project touches upon is the integration of plants and herbs,
in order to implement green areas in the greyness of the city or neighborhood, as well as
agroforestry and forest gardening.
Waste recycling and treatment is the other point to consider in the project. The way
that we manage the waste produced in the neighborhood is crucial. We try, firstly, to
reduce waste in the houses. The waste that will inevitably be produced can be reused as
long as possible. Finally, the waste that cannot have a second use will be recycled. So, we
intend to close the waste cycle.
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As before, the water cycle will also be closed, so that rainwater is collected and
reused for certain functions of the house, as we will see in the corresponding section of this
Manual.

6.2. Bioclimatic Strategies
The éBRICKhouse has several elements or strategies that have been proposed
and designed specifically to provide an efficient and adaptable performance to
different latitudes. In the end, they give to the house an improved feeling of comfort
by using less active energetic systems or even by avoiding the use of them.
When we design a project with the éBRICKhouse system we must bear in mind
from the beginning which is going to be the bioclimatic strategy of the building, so
that we can determine in detail which resources we are going to spend. To do so, we
must consider both the elements of the system and a number of basic design criteria:
- Location of the project
- Right orientation
- Sunscreens adjusted to the latitude
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- Promote the use of natural ventilation (crossed ventilation)
- Usage of the greenhouse as an energy captor
- Usage of phase change materials to accumulate dormant energy and its
later usage of it to acclimatize the housing.
- Usage of solar thermal captor to generate sanitary hot water.
We must consider that the building is studied during a whole year cycle and it is
operative all the time, so we cannot only focus on measures for summer or winter. The
goals

for

bioclimatic

architecture

are:

capitation

(of

renewable

energy),

accumulation and distribution. To accomplish these goals we are going to be
influenced by correct choice of materials, distributions, wall openings…; as a
consequence of these, a correct design in bioclimatic architecture will also bring
benefits to internal comfort. We will be able to reach full comfort whenever we
achieve good hydrothermal, illumination, acoustic performance and internal air
quality conditions.
Now we are going to have a detailed look at several elements and criteria that
must be taken into account in the designing of our project, adapted to our
éBRICKhouse prototype:

●

Location of the project

Our project, as a solar housing prototype for the SDE 2014 edition has its location
in the gardens of Versailles (France). Since this is a relatively unknown location for us it
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is of vital importance to gather climatological data of the zone, since it will help us to
decide the most suitable bioclimatic strategies for such location.
The Givoni climogram is a tool used in bioclimatic design of buildings. We
have represented in a specific climogram the usual temperatures and humidity levels
that can be found in the average climate data of Versailles (specifically in the nearby
meteo station of Paris-Orly airport), to obtain an estimation of which periods we will
be out of comfort conditions. By doing this we can quantify the odds and plan an
accurate strategy.

We based our analysis on this climogram to define the bioclimatic strategies that
are more suitable and to be applied on the design of our own prototype.
Zone 7 recommends the usage of strategies based on internal gains,
understanding as such the increase of temperature due to the presence of people in
the room, lightning, installed equipment, etc.
Zone 8 recommends the usage of passive solar systems as a basic strategy
to achieve comfort in the house. On one hand we have the windows panes of the
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building as a way to allow solar gain and on the other hand we proposed an
independent capitation system that will take advantage of the solar radiation, so we
can later use and distribute the heat. This second case stands for the greenhouse.
Finally, zone 9 points out the need to use solar active systems. This will
require backup system to take advantage of active solar energy.

●

Correct orientation

The possibility to apply the solar caption strategies is directly conditioned by the
solar direct access to the building’s envelope. The solar protection as strategy will be
needed to a different degree depending on the radiation exposure. Therefore,
before deciding on a strategy it is necessary to analyze the location and the
immediate surroundings to quantify which options we have in both capitation and
solar protection.
We know that due to the characteristics of the Solar Decathlon Europe
competition our building will not be shaded by anything. However, we need to define
the direction of the sunlight in a specific moment. In order to this, we will use a solar
stereographic chart for the48 degrees latitude.
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Since the analysis of the Givoni climogram has recommended to use mostly
strategies destined to energy capitation, it will be the best option to orientate larger
openings in the direction that allows us higher capture of solar radiation. From the
solar stereographic chart for the Paris’ latitude, we extract the information needed to
know the best orientation, which is south. Therefore, the orientation of our
éBRICKhouse for the SDE 2014, will optimize its energetic gaining by orienting 0º south
the window panes of the greenhouse. In addition, windows of the prototype in the
same orientation being will provide a larger direct solar capitation.

●

Latitude adapted sunscreens (lattice)

The solar capitation strategy is essential in our location, but we must consider that
the solar radiation produces beneficial thermal gaining whenever the external
temperature is lower than 20ºC. It’s in these cases when we properly take advantage
of solar capitation. But when the external temperature it’s over 20ºC, the solar
radiation adds to the house a thermal charge that is necessary to dispel. In these
cases we will need a solar protection strategy.
On the stereographic chart of Paris we place the periods in which the
temperature is usually higher than 20ºC. By doing so, we will know exactly the type of
solar protection that is needed to optimize both solar capitation and protection. The
result is the following solar chart:

Stereographic chart of Paris with periods usually higher than 20ºC
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The above highlighted red area in this solar chart represents periods of the year in
which it is necessary to protect openings from direct solar radiation. Applying this
chart to every façade openings in our prototype we obtain the following charts in
next page:
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In the north façade we will not need any calculation for sunlight protection.
Sunscreen will be used mainly to provide privacy from external view into the
bathroom and kitchen areas, and also during the late afternoon during the summer
period.

Now we will analyze south and east façade openings:

Location of openings

In the following diagram we can see in detail the window facing east:
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Analysis of sunscreen on the east window

Blue highlighting represents solar protection provided the own thickness of the
wall in the opening. Red highlighting represents the period in which we need sunlight
protection. From April to August we have a lack of protection from the sunrise until
approximately 11am. During these hours, our PV mobile wall system will be in vertical
position, therefor no additional protection will be required.

In the following diagram we analyze the performance of protection S1 in the
south façade. Almost the whole area highlighted in red is protected by the blue
shading (wall thickness). Only from May to July it’s unprotected for one hour around
8am. This period lacks of concern for us since Sun radiation is not too strong yet. From
March to September also we have a period between 3pm-4pm not where the
window pane is not protected.
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Analysis of sunscreen on the south window 1

Finally, in the following chart we can analyze the performance through the year
of solar protection S2, also facing south. In this case the blue area protects almost the
whole red area. Only a portion is not protected from May to July in a period of time
around 8am. As we said before, this situation lacks of importance since radiation is still
too low.
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Analysis of sunscreen on the south window 2

●

Crossed ventilation situation

When analyzing the Givone climogram we have not detected the need to
implant strategies against overheating since climate in Paris area is not especially hot.
But it may happen in specific days where internal temperature is higher than the
external because of excessive Sun radiation or internal gains. As a preventive action
we can always use solar protection that we have designed in previous paragraphs.
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However, in case that we need to evacuate excessive heat, the most effective
passive system is natural ventilation. If we allow crossed natural ventilation we can
generate small air currents in order to reduce internal temperature over a brief period
of time. In our prototype this situation may occur occasionally inside of the house and
more frequently in the greenhouse, which does not have any active mechanism air
conditioning since it is not part of the thermal envelope.

Cross ventilation options in the prototype éBRICKhouse

●

Greenhouse usage as energy collector

We have defined at the beginning of this document the goals for bioclimatic
architecture such as: capitation (of renewable energy), accumulation and
distribution. The greenhouse is the component of our éBRICKhouse system that is
designated mostly to direct caption of energy by means of solar radiation. This are is
outside the thermal envelope of the house and it is used as a common are and
entrance hall to few or several apartments; a shared space that connects neighbors
and introduce nature into the building in the form of a small orchard.
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The greenhouse volume is limited by a glass envelope that climbs over the
façade line of the apartment to get as much solar collection surface as possible. An
optimal orientation of the greenhouse in order to have a good energy capitation
strategy would be south in our case.

Greenhouse glass pane façade facing south in éBRICKhouse prototype
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The main function of this space is to capture solar energy as a heat tank, due to
the greenhouse effect. This system of heat accumulation has a forced vent
mechanism to ensure its correct functioning. However, as a way to make sure passive
measures against overheating, we can rely on crossed ventilation provided by
window openings in opposite façades and solar protection blinds made of fabric in
the exterior of the glass wall.

●

PCM usage to accumulate latent energy and use in AC

After the development of a bioclimatic strategy in our prototype, it is needed to
design a system that allows accumulation and later use of thermal energy captured
in the greenhouse. The thermal energy accumulation system can be sensitive or
latent; the last one has a much larger storage capability. In our project we have
chosen to use a latent heat thermal system. In this way, by doing the exchange of
energy at a constant temperature, the comfort sensation is higher.

CAPTATION
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From the analysis of the Givoni comfort climogram we have extracted the need
to plan bioclimatic strategies that are destined mainly in heating. Therefore, the
thermal system that is going to be used to the storage of the energy has as its main
goal to contribute to heat the interior of the house and/or improve the efficiency of
the active system (heat bomb).
We are working on a system based on the Phase Change Materials placed in a
recessed ceiling in the greenhouse as explained thoroughly in the “Construction and
Engineering” document.

CAPTATION
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●

Solar collectors in order to generate Domestic Hot Water

In the bioclimatic strategies, we also consider the solar thermal panels placed on
the rooftop. These elements allow us to capture, collect and distribute energy in terms
of heat in the hot sanitary water system. It’s defined thoroughly in the “Construction
and Engineering” document.
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6.3. Water
Water is one of the basic needs of every living creature on Earth. Without it, no one
can survive, and there are no alternatives to sustain life without water. As the number of
people on Earth is growing every day we have to manage our water resource better than
we have in the past if we want to feed everyone on our planet. Water management is not
just a matter of understanding the hydrological cycle and laws of gravity. Some people do
not realize that there is a direct relationship between food crisis and water scarcity. In order
to feed the growing population we need to implement more sustainable water
management systems to have enough food, to support industry and to survive. Increasing
number of people, dietary changes from cereal and vegetable based to more animal
based foods have caused increasing agricultural demand for water. We have to learn how
to store water better to make up for unstable rainfall supplies and to overcome decreasing
water availability caused by climate change. Most of the clean water is used in:
agriculture, domestic and industrial users. To avoid a global water crisis, farmers will have to
strive to increase productivity to meet growing demands for food, while industry and cities
find ways to use water more efficiently. There are ways which are already used in some
countries to reduce water scarcity:
- Rainwater storage.
- Conserving water systems in buildings.
- Conserving water heating systems.
- Water saving habits in everyday life.
- Water recycling and filtration systems.
- Better constructions and renovation of old buildings to reduce water heating
demand.
- Water sensitive urban development. (More soft surface, greenery and water based
open spaces)
- Reduction of urban sprawl.
- Desalinization technology. This technology is used to remove some amount of the
salt and other minerals from saline water.
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- Reform water governance

If this basic need is not met, people cannot educate themselves and achieve better
future if they have to spend all day gathering water for their family. Our design team
suggests using as many as possible options to reduce water scarcity because water is what
keeps us alive. There is no difference if a country has a lot of rain or just a few drops a year,
the same water saving systems should be applied so that countries and people around the
world can support each other, share water resources and use water wisely.

In our project we will encourage inhabitants to save water by creating the
opportunity of learning how to use it thoughtfully. Advanced technology house equipment
and daily water saving habits are a small part but if everyone does their part, it would add
up to saving very much. Another point of interest related to sustainability is the waste water,
both rain water and black and grey wastewater. Regular amounts of rainwater from the
building’s roof will be collected for toilet flush, clothes washing, and irrigation systems for the
private gardens and urban areas as a supplement to the grey water. Excessive amounts of
rain water on roof and the surroundings will be led via channels to ponds where it may not
cause damages. In the case of black wastewater, this will be sent directly to public
wastewater management systems. Grey wastewater will be purified for irrigational purposes
and excessive grey water led to public wastewater management systems.

6.4. Solid Waste
As an alternative way for waste management in homes, we propose a selective
waste disposal system where garbage is classified according to their nature. Users can
control the system from each floor of the building via a touch screen in order to direct
waste to the appropriate container located at the bottom of the building according to the
type of waste introduced. The system is based on a vacuum column operated through
pneumatically-depression, so that the atmospheric pressure itself (greater than existing in
the interior of the column) provides the necessary force for ascent.
Thanks to this system, the energy consumption during the descent is zero, and
requires only a small fraction of energy to lift the cabin. This system of vacuum column it
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can be installed in the dwelling’s kitchen generates no noise inside and it’s a hygienic
system.

6.5. Materials
In concordance with the Cradle-to-Cradle concept, all materials used in the project
are going to be selected regarding their life cycle.
This point will be developed in further deliverables, after we make sure which materials
selection will be part of our prototype.

6.6. Solar Facilities
In order to produce as much energy as possible, due to the 5 kWp restriction, we are
planning to use sun tracking capabilities is our solar systems. This will increase significantly
the amount of energy that we can produce, making the most of the PV cells installed.
As stated in the Engineering & Construction document, we are researching two sun
tracking systems in order to minimize the use of PV materials:
• On the one hand 15 PVmodules each of 255 Wp, the total provided power is 3.8
kWp. This system can have two positions, the first one at an angle of 0° and the second
one with 60°eastlean.
• On the other side 10 amorphous silicon films of 144 Wp each, which provide a total
of 1.44 kWp. This system may establish its orientation on one side to 0° from the horizontal
position and the other at 50°east lean through a sliding system, which moves the canvas
sheets from the roof to the east facing wall.
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6.7. Equipment
We are considering using the most efficient appliances available in the market, but
so far we have only chosen some models in order to make demand estimations.
This point will be developed in further deliverables.

6.8. Transportation
As we have stated in the point “Mobility Strategies” we base our principles of
sustainability in transportation in 4 main cornerstones:
1) Walkability
2) Accessibility to bicycles
3) Clean public transportation
4) Sharing private transportation

Please refer to that point for further information

6.9. Land Use
In order to use the land wisely first of all information has to be gathered about the
site and all the advantages and disadvantages of the site should be stated. After having as
much information as possible about the site, analysis can be started of what to save and
up to what level the site should be transformed. After having the existing information and a
picture of limits the sustainability implementation process can be started. So there are 4
steps which should be taken while planning a sustainable development.
1. Land information (tenure, value, use)
2. Land mapping (cadastral, topographic, natural resource, utility)
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3. Land policies (agriculture, environment, water supply, housing, heritage, natural
resources)
4. Implementation of sustainable development.

While planning the site according to our team’s vision and goals land use is very
important. To meet the needs of growing population and increase density of urban areas
buildings have to become higher and multifunctional. So mixed use buildings and sites
have to be planned. The building itself has to have different functions and promote
sustainability in all aspects (social, economic and environmental). To achieve a sustainable
land use management we will aim for:

- Flexible and multi-functional housing in mixed density.
- Mix of commercial, public and private use in one building.
- Each building has to meet sustainable flows of energy, water and materials.

Even cultural and institutional systems vary very much in different countries so all four
steps plan always has to be taken into consideration while planning the new development.
Each country might have individual regulations and goals and they all have to be met in
order to proceed with the project. Considering all four steps in the development of the
project is necessary in order to manage the land wisely in any location in the world. These
steps especially the 3 first ones help to adjust sustainable goals to the specific needs of an
individual location.
This point will be developed in further deliverables.
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7. COMMUNICATIONS PLAN
7.1.

Introduction

Communication is one of the main pillars of any organization. For this reason, it is
essential to integrate it into our strategy, through a coherent communication plan, in which
our steps will be a link to the objectives that we want to achieve. This plan helps the
members of équipe VIA-UJI to be organized and well planned in order to be able to fulfill
the communicative needs of the SDE14 competition.
The main objective is to achieve the involvement of the society in this project and
contribute to its environmental awareness. The plan will define the objectives and
strategies, the planning of communicative actions and available resources. Its preparation
is essential to guide our actions towards the achievement of some goals.

We want our communication strategy to be logical and come up as a result of a
social need. For that purpose, and as a previous step to our communication plan, we
propose the fundamentals that justify our course of action.
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7.2.

Communication plan visual abstract

During the first few months of work, the communication department has held a
preliminary analysis and a study to determine the foundations of what would become the
équipe VIA-UJI Communication Plan.

Following this analysis, we have determined our goals, target audience, main messages
and finally the strategy used to convey these messages. Apart from these, also planning
and timing with different actions aimed at our target.
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Abstract – Synopsis of the Plan
Our communication plan started with a series of actions intended to our universities:
VIA University College and Universitat Jaume I, because we wanted to get support from the
institutions and from students to join to the project as volunteers. Later we wanted to
transmit the values of éBRICKhouse.
Later we decided to focus our communication to companies (sponsors) and media.
Why? Because our goal, as we approach June and Versailles, is getting media support and
sponsors to cover the costs involved in a project of this type.
So somehow we have unified our communication objectives with the project financing
because they are very close in this case. That will be possible with éBRICK SPORT
EXPERIENCE.
How do we do?
The concept éBRICK SPORT EXPERIENCE plan is to give the media the essence of
Solar Decathlon: running for a competition. We have therefore prepared a total of 5
macro - sporting events that promote competitive spirit. These activities will be
promoted activities and media interest.
What do we get?
1. Offering a range of sporting activities that may be sponsored by companies
2. Getting media coverage of sporting activities and therefore of our project
3. Promoting competitive spirit
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éBRICK SPORT EXPERIENCE
Over the coming months will take place a series of sporting activities that we have
planned for getting new sponsors and have a significant impact in the media.
The activities are: SPINNING EXPERIENCE / ZUMBA EXPERIENCE / YOGA EXPERIENCE /
AEROBIC EXPERINCE / PILATES EXPERIENCE and will be held in the months of March, April,
May and June (depending on the availability of the gym partner)
All of them will have the collaboration of a gym that will provide a monitor to
coordinate the exercise. The activity will be offered to any interested person and will have
a price that will be fully used to fund the éBRICKhouse project. The area of communication
will make the planning, timing, promotion and dissemination of the sport activities.

●

Training courses, Universitat Jaume I, Castellón, Spain.

●

Target: Students. Not only UJI students

●

Message: “Train with équipe VIA-UJI”

In VIA- UJI équipe have determined, following our previous research ( communication
plan basics ) what our external target audiences :

411

Being a European team that works in two universities and in two different countries, we
also have in mind our internal target. So we made an exhaustive internal communication in
order to work in a pleasant environment with values and common objectives.

The messages

Main:
“éBRICKhouse, the ethical style of live”. We want to show that our project is not a simply
house. It is a style of living, with an ethical consumption of energy and resources. That is
because we say “THE ethic style of life”, and not “A ethic style of life”
-‘Human capital is really valuable in équipe’: Human capital is very important in équipe VIA
UJI. We are a multicultural team and the team members are learning every day. Our
knowledge about constructions, architecture, design, communications, etc. and our ideas
are interesting for companies.

The strategy
Our strategy is based on direct actions towards our stakeholders and we are always
adapting to their environment and their demands. We will carry out actions to be adapted
in

communicative format and language to each audience (view in 'Communication

MATERIALS' ).

Below there is a list of the used channels and the advantages and disadvantages of
each choice.
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●

CHANNEL

●

Print media for show, reading, for use with groups …
○

Posters

○

Literature

○

Brochures

○

Roll - ups

○

Cards

Advantages: they are visual, persist over time and you have control over the
message. Moreover, you can communicate our message in a more detailed and
personalized. Print media have potential for communication in all social classes
and languages and they are educational.

Cons: Print media limited space for information. Moreover, the public must
understand the language. They become obsolete quickly and the production
requires a great effort. May be considered advertising, limited scope.

●

Broadcast Media
○

Daily: reports, news, columns…

○

Magazines

○

Radio Interview

○

Online: reports, news…

Advantages: They reach a large audience and they have power and social
influence. They are allowed in-depth explanations and they are accessible. They
can be participatory and they generate immediate response from the public.

Cons: The production is costly and the message can be ephemeral. There is
uncertainty about the number of viewers/listeners/readers.
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équipe VIA-UJI ACTIONS

Before the competition
October 2012

●

“Welcome Week” at Universitat Jaume I, Spain:

●

Target: University students

●

Message: ‘Human capital is really valuable in equipe’

The “Welcome Week” is celebrated at Universitat Jaume I in Spain with the purpose of
introducing new students to the university and showing them which activities and facilities
they can enjoy during their study period. During this week équipe VIA-UJI installed a stand
in order to introduce Solar Decathlon Europe and promote our team.

This action helped to promote our project and made some students to get interested
in joining our team. Moreover, we obtained our first followers in social networks such as
Facebook and Twitter.
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January 2013

●

Visit to Primary School in Vall d’Alba, Spain:

●

Target: High School students

●

Message: ‘Cradle to cradle’, ‘Do it Yourself’ and ‘Permaculture’

During this action, members of équipe VIA-UJI visited two different groups of 3-4 and 1112 year old students. The younger children were taught the basics of recycling waste, that
is separating organic, plastic and glass garbage. The older ones played a “10action” online
game on how to live in a sustainable house.

Through this action these primary school children obtained knowledge and awareness
regarding environmental issues.
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April 2013
●

Visit to Secondary School in Almazora, Spain:

●

Target: High School students

●

Message: ‘Cradle to cradle’, ‘Do it Yourself’ and ‘Permaculture’, ‘Opting for a safe
investment: Renewable Energy’, éBRICKhouse, the ethical style of live”

●
This was a conference about new materials in the construction world connected with
innovation and energy efficiency.

In this case, our target group was first year students in the technological branch of the
high school studies who were aged between 17 and 18 years old. The students took a
great interest in the éBRICKhouse concept and they asked questions about innovative
materials and the more sustainable branch of architecture. Since many of them wanted to
study a degree in Architecture and Construction, they only knew the most traditional
aspects of their future profession.
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●

Conference at Professional Association of Technical Architects in Tarragona, Spain:

●

Target: Society

●

Message: éBRICKhouse, the ethical style of live”, ‘Human capital is really valuable in
equipe’

With this conference, we aimed to make society aware of the need to find the best
professionals who would provide beneficial advice and adequate vision in order to
achieve an energy certificate of quality and safety. The manager of the Professional
Association of Technical Architects in Tarragona got in contact with Faculty Advisor Teresa
Gallego to organize this conference on House Energy Performance Certificate, which will
be required in Europe starting this summer. Therefore, it was also a good opportunity to
explain about the Solar Decathlon Europe competition and to promote our éBRICKhouse
project.

Thanks to this action, the Professional Association of Technical Architects in
Tarragona decided to get involved and become a sponsor for équipe VIA-UJI and
éBRICKhouse and they have also asked us to write an article on our project for their
technical magazine.
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May 2013
●

Conference about Social Interest on Renewable Energies, Castellón, Spain: Spain:

●

Target: Society

●

Message: ‘Cradle to cradle’, ‘Do it Yourself’ and ‘Permaculture’, ‘Opting for a safe
investment: Renewable Energy’.

In May, there is the Solar Energy week that is celebrated in Europe. Équipe VIA-UJI
organized a debate on renewable energy in today's society. Experts were invited to discuss
the most important topics on renewable energy. After the event, attendees asked different
questions and debated over whether society was prepared for these changes. We
previously requested and booked recording and broadcasting devices for web and social
media. With this we intended to get closer to the part of society that doesn’t have much
knowledge on the topics of sustainability and efficiency.

For the debate, we searched for professionals from the renewable energies sector:
the Director of a company that manages photovoltaic farms and distributes solar energy
related material, a sociology expert and the manager of the Foundation for the energy
efficiency in the Valencian Community. These professionals were asked to speak in a
simple manner so that any citizen could understand them.
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Overall it was a very interesting experience. We debated on topics that in the
Communication Department we consider to be of great importance, such as the opinion
of the general public on renewable energy and their implication in sustainable practices.
The video recording of this conference is available online and can be viewed at any time
on the following webpage:
http://www.svideo.uji.es/peli.php?codi=1157&lg=

●

“III Renewable Energies Technology Day”, Castellón, Spain:

●

Target: society

●

Message: ‘Cradle to cradle’, ‘Do it Yourself’ and ‘Permaculture’, ‘Opting for a safe
investment: Renewable Energy’.

This yearly street fair was a good occasion for the dissemination of the new concept of
urban gardens. With the sale of different types of plants and spreading some of the
concepts was promoted by équipe VIA-UJI. The “Amics de la natura” (friends of nature)
association invited us to participate in this fair carried out on the streets of Castellon with
companies from the sustainable energy field.
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In our case, there was a stand from where we promoted the concept of urban
garden and encouraged bystanders to plant seeds of parsley, tomatoes, cucumbers, etc.
in little pots, and start this way their own little urban garden. This activity was especially
successful among the children who enjoyed themselves greatly while filling pots and
planting seeds that they promised to look after and water regularly. Furthermore, during this
activity we got in contact with the Councilor for Environment form the Council of Castellón.
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June 2013
●

Dissemination and Recruitment Sessions in VIA University College, Horsens, (Denmark)

●

Target: University students

●

Message: ‘Human capital is really valuable in equipe’.

Finding innovative and efficient results requires a select group of people that are
handpicked by our team, according to our needs and their specialization. In order to
discover these people, équipe VIA-UJI have ran recruitment campaigns for the Solar
Decathlon Europe throughout VIA UC using social media like Facebook to promote the
project. In addition, we used visual aids in form of posters and weekly presentations in the
university’s main square and culminating with a presentation of the project followed by a
Q&A session.
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The students attending the presentation have sent applications to our team and
triggered out a selection process. We selected students that are currently attending the
second half of their education (Constructing Architecture and Civil/Mechanical
Engineering) and were eligible to base their final thesis or dissertation on the Solar
Decathlon project. To further complement the needs of our team we included in the
project a number of volunteers from the other educations as well (IT, Marketing &
Management and Value chain Management).

●

Interview at RNE radio station for équipe “VIA-UJI” project presentation, Castellón,
Spain:

●

Target: media/society

●

Message: Promote our team and explain what the competition is about.
The intention of this interview was to explain to the society of Castellón what the

competition is about. After an interview granted by the “Amics de la natura” association to
RNE (Spanish National Radio) about our project, RNE contacted us for an interview.

As RNE is the public national radio, the interview had a broad media impact and it
gave us the opportunity to get in contact with other media such as television broadcasters.
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●

Interview for ECOMAS Sustainable Architecture blog, Castellón, Spain:

●

Target: media/ society

●

Message: éBRICKhouse, the ethical style of live”

Ecomas is an emerging blog that has become increasingly relevant in the world of
sustainable architecture in Castellon. It’s writer was interested in knowing more about our
project and Solar Decathlon Europe. This type of actions can help us achieve greater
results online regarding our project and give us a bigger notoriety in terms of online
searching.

July 2013

●

Informal talk in ‘Pechakucha Night Castellón’ Grao de Castellón (Spain)

●

Target: Society

●

Message: ‘Human capital is really valuable in equipe’.

In this action we participated in an informal talk held in Castellón for new entrepreneurs.
There, two of our team members told the audience what was éBRICKhouse, who worked
on the project and which were our goals and our team philosophy. It was a great
opportunity for society to know us.
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●

Educational workshop in Grans I Menuts, Castellón, Spain.

●

Target: Primary Pupils (3,4,7,8 years old)

●

Message: “Environmental values in équipe VIA-UJI”.
In this action we participated in an educational workshop in a primary school in

Castellón to educate the pupils with some environmental issues. There, four members of our
equipe teach some important values for us and that our equipe thinks that there are
important to teach to children.
The members of équipe VIA-UJI teach children the importance of recycling, with some
useful activities thought to small Childs. Moreover, for the 7-8 years old Children our equipe
did an online dynamic activity to teach the importance of the houses situation. All of these
topics were connected with the importance of the sun energy, and all of the pupils
seemed really interested with the topic.
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September 2013

●

Conference for companies in 'La Llotja del Cànem', Castellón, Spain.

●

Target: Companies

●

Message: ‘éBRICKhouse, the ethical style of live”, ‘Human capital is really valuable
in equipe’.

In this action, we were leveraging that VIA members and UJI members were all together
Castellon in one of our workshops, we perform an action addressed to companies
interested in the project. The conference was attended by the mayor of Castellón, the
dean of UJI and our faculty advisors Teresa Gallego and Poul Børison. .
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We handed out a leaflet to the companies which reflected the levels of collaboration that
we had determined (view in 'Communication MATERIALS')

427

October 2013

●

‘Education and Employment Fair’, Zaragoza, Spain.

●

Target: High school students

●

Message: ‘éBRICKhouse, the ethical style of live”, ‘Human capital is really valuable
in equipe’, ‘Cradle to cradle’, ‘Do it Yourself’ and ‘Permaculture’, ‘Opting for a safe
investment: Renewable Energy’.

In October was organized in Zaragoza (Spain) a fair on Education and Employment in
which VIA-UJI équipe with the Universitat Jaume I set up a stand for high school students
who were deciding which college to attend. It was an opportunity to show what we do in
équipe VIA-UJI as an European multidisciplinary group.
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We take to carry out a photo call where we were doing photos to the students and then
they could find them on our Facebook and website.
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October/November 2013

●

“Welcome Week” 2013 at Universitat Jaume I, Spain:

●

Target: University students

●

Message: ‘éBRICKhouse, the ethical style of live”, ‘Human capital is really valuable
in equipe’.

Another year, équipe VIA-UJI installed a stand in Universitat Jaume I “Welcome Week”. This
time we continued promoting our team and our project, and we obtained more followers
in social networks as Facebook.

We installed a photo call where students were taken a photo and then they can look for it
in Facebook.
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January 2014
équipe VIA-UJI has organized different training courses to students in order to
improve their skills in some work softwares and rise funding for our project, too. In this kind of
courses, some members of équipe VIA-UJI also showed our project and explained some of
our values.
All of these actions were a wonderful way to diffuse our project, to improve the
students’ skills and rise funding at the same time.
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The training courses which were offered by us, there are these:
-

Sketchup Course (Drawing software)

-

Dialux Course (Lighting software)

-

Prezi Course (presentations software)
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February 2014

●

équipe VI-UJI presentation to a High School in the UJI, University Jaume I, Castellón,
Spain.

●

Target: Vila-Roja High School students

●

Message: “Interesting project in the University”

In this action we show our project to High school students to transmit our participation in
Solar Decathlon 2014. We explain the competition our objectives and some of our main
values, also, some of our team members did an activity in order to teach the importance to
work in a group.

●

Conference with the Monterrey University, Castellón, Spain.

●

Target: Professors and students of Monterrey University

●

Message: “Solar Decathlon 2014”
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In this action we show our project to a Monterrey University to transmit our participation in
Solar Decathlon 2014. We explain our project, the competition, our objectives and our main
values.

If you want see the conference: http://www.youtube.com/watch?v=-WNjyvS4BpQ

●

Conference with Alicante University, Castellón, Spain.

●

Target: Professors and students of Alicante University

●

Message: “équipe VIA-UJI”

In this action the student team leader and the faculty advisor diffused the project to the
Alicante University. They explained our project, the competition and some issues
connected with innovation to the students and professors of this university.

See the conference: http://vertice.cpd.ua.es/99602
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October 2014

●

équipe VI-UJI presentation of the éBRICKhouse project during the 10th Month of the
Sustainability in of Vila-real

●

Target: People of Vila-real

●

Message: “The éBRICKhouse project and SDE 2014”

In this action was made after our return from France, and we showed our project during
the 10th Month of the Sustainability held in the town of Vila-real. We promoted our project
and our experience in the Solar Decathlon Europe 2014 among the people of the town.
We used exhibition posters and conferences to make better understand the bioclimatic
concepts and construction systems in our prototype. Our faculty advisor Teresa Gallego
was also interviewed in the local radio.

Radio interview: http://www.radiovila-real.es/protagonistes-del-7-de-octubre-de-2014/
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MOOC “Urban regeneration” by équipe VIA-UJI


Free Online Course (March - July)



Target: All people interested in urban regeneration



Message: ’Europa 2020’, ‘Do it Yourself’ and ‘Permaculture’

This MOOC is doing by équipe VIA-UJI. A “MOOC” is an online course where all of the
students or people who are interested in, they can improve your skills in this topic (Urban
regeneration) without paying nothing. Also, they can find different information about
équipe VIA-UJI.
It contains 10 units with different specific topics and really interesting interviews in each
unit. Moreover, finally, all people can do a practice exercise in order to practice the unit
topics. All the information is prepared by qualified professors and some members of équipe
VIA-UJI are helping in some parts of the MOOC, too.
At this moment, in the online course organized by équipe VIA-UJI there are 524
people registered and it was successful since the first moment. Registered people are from
different parts of the world and they show their interest in this course. Castellón University will
pay équipe VIA-UJI some money for organizing this innovation and useful activity.
You can find all the information in:
http://mooc.uji.es/
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Timetable
We would like to show a visual timetable with the actions that we have
explained before. You can schematically have a complete panorama of the work
to be carried out and the future actions we would like to carry out..
MONTH 

OCT
2012

JAN
2013

APR
2013

MAY
2013

JUN
2013

SEP
2013

OCT
2013

FEB
2014

MAR
2014

APR
2014

MAY
2014

OCT
2014

ACTION
“Welcome Week” at
Universitat Jaume I,
Spain
Visit to Primary School
in Vall d’Alba, Spain
Visit to Secondary
School in Almazora,
Spain
Conference at
Professional
Association of
Technical Architects
in Tarragona, Spain
Conference about
Social Interest on
Renewable Energies,
Castellón, Spain
“III Renewable
Energies Technology
Day”, Castellón,
Spain
Dissemination and
Recruitment Sessions
in VIA University
College, Horsens,
Denmark
Interview at RNE
radio station for
équipe “VIA-UJI”
project presentation,
Castellón, Spain
Interview for
ECOMAS Sustainable
Architecture blog,
Castellón, Spain

X

X
X

X

X

X

X

X

X

‘Education and
Employment Fair’,
Zaragoza, Spain

X

“Welcome Week”
2013 at Universitat
Jaume I, Spain

X

Training courses for
students of the
Universitat Jaume I
Magician show
éBRICK SPORTS
Vila-real month of the
Sustainability

X

X
X

X

X
X
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Communication Materials
We will submit a compilation of all the materials used for our actions.
Uniform:
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Materials for actions:
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Materials for companies:
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Information at exhibition in Versailles:
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446

447

448

449
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éBRICKhouse App:

This smartphone and tablet App was developed for équipe VIA-UJI by the company
Rubycon-IT, and it’s available in Google Play and App Store. The application provides
information about the team, the prototype with its construction systems and materials and
the sponsors. And also direct access to the team’s website and other dissemination
materials such as videos.

Search for “ebrickhouse” in Google Play and App Store
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Virtual 3D Tour:
Before the exhibition in the Cité du Soleil it was developed a 3D model of the house
able to be visited with 3D virtual googles. It was very useful to have a general perception of
the prototype before the construction. This system was also used in exhibitions after the SDE
while the prototype was not assembled on its final destination.

Virtual 3D tour system, develop by DevelUP JE and Salvador Moreno
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Budget

In this budget we would like to apportion the expenses that Communication Area
had. We include the cost of each action and each element used. For example: cost of
brochures, insertions in the press, merchandising cost and communication agency fees or
similar. Moreover, we would like to show the future expenses that we will have. For further
details, please refer to the Communication section of the “Project Cost Estimation”.

7.3.

Public Tour Description

In order to make the Public Tour more interesting we would like to suggest visitors, a
multi-sensorial travel inside the house. What we want to use is one of the last marketing
strategy, according to that, we aim to stimulate visitors sense in order to get them actually
involve in the house we are proposing. It will be done thanks to the use of music, smells,
possibility to touch furniture of the house getting people actually part of the house.
The tour will take around 10-15 minutes per group of 8/10 people.
There are two main ways to reach the presentation area at the house platform and
consequently the main entrance of the house. The first way is through the ramp, which is
mainly for disable people to facilitate their entrance, rather than having them stuck by the
stairs. However, people also will gain access through the ramp to the presentation area.
There will be one decathlete welcoming the people at the ramp. The second entrance
way is through stairs that also leads to the presentation area where both ramp and stairs
meet. These stairs are actually the exit of the tour, but will be accessible only for SDE
organization members or jury members.
The second entrance way is through stairs that also leads to the presentation area where
both ramp and stairs meet. These stairs are actually the exit of the tour, but will be
accessible only for SDE organization members or jury members.
In the presentation area however, there is one main presenter who welcome the
visitors and explain the house in few sentences, it will be during the presentation that music
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will start, mostly we will be focus on nature sounds being the house eco-friendly one we
want to evoke and create in visitors the idea of nature. The visitors can be led to the right
side of the house to the exhibition wall, where the sponsors’ banners are positioned on the
west facade of the house.
After that, the visitors will be led to the main entrance of the house through the
greenhouse, it is important here to emanate flowers and plants smell, in this way the sense
of smell will be stimulated. There should also be decathletes who can take over the
presentation process from that place. The visitors can take a look around the garden which
it is attached to the house from both eastern and western sides, but it is directed to the free
sides from the north and south where it views the natural landscapes through a glass wall.
Inside there are different kinds of plants growing to add a natural atmosphere to the interior
of the house.
From the greenhouse to the interior of the house some decathletes can take over and
show the visitors different spots inside the house: in the kitchen will be offered coffee
prepared at the time in a way that visitors can see how the kitchen actually works and
thanks to the smell of coffee reproduce themselves in a morning living in the house.
The tour will keep in the bedroom, in this area will be thanks to music that an idea of
relax will be created in visitors mind, perfume of natural essences will be put too. The sense
of smell is considered the new frontier of the marketing, being able to create bonds
between product and costumer memories. It is really important to leave visitors free in the
house for at least 5 minutes in a way that they can actually memorize the place and
connected them with the sense that we tried to stimulate. Moreover it is important
decathletes to emphasize the way the house have been constructed underlining and
pushing in green energy which is what make the house different, inviting visitors to touch
and actually create the idea that they are living, even if for just few minutes, in the house.
Finally on the south facade there is an exit where people can be led to the same position
where the ramp and stairs are, leading people out to the street. The following sketch
describes the visitor's tour plan. For further information, please refer to the Public Tour
Drawings.
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7.4.

Visual Identity

Please, refer to the Appendix C section for the “Team Visual Identity Manual”
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7.5.

Sponsorship Manual

Ever since the beginning of our project we have been spreading the word trying to
get as many companies and organizations interested in éBRICKhouse as possible. We
appreciate different types of partnerships, ranging from consultancy to technical
assistance to financial support, as we believe our project can greatly benefit from all of
them. Our strategy was to call potential sponsors to familiarize them with the main ideas of
both SDE14 and our éBRICKhouse project. If they were interested in the project, we sent
them a follow-up email with our promotional brochures, and later met face-to-face with
those who expressed their willingness to join our team.

Supporting institutions and companies’ tracking
This part of the Sponsorship Manual lists the institutions and companies which have
agreed to support us or expressed their strong interest in doing so, and specifies the type of
their collaboration.

LEVEL OF COLLABORATIONS
*PLATINUM (> 40,000€)
GOLD (20,000 to 39,900€)
SILVER (10,000 to 19,900€)
BRONZE (5,000 to 9,900€)
COLLABORATION (<5,000€)
* No company achieved the Platinum level
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GOLD LEVEL

Porcelanosa Grupo (Butech, Batimat and other group companies)
website

www.porcelanosa.com

Field of activity

Ceramics cladding, sanitary and kitchen elements;

Type of collaboration

Material support; ceramic ventilated façade and
ceramic cladding,

Level of collaboration

GOLD
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SILVER LEVEL

Schneider Electric
website

www.schneiderelectric.es

Field of activity

electrical installations

Type of collaboration

material support; automation, sensors, electric and wiring
elements, inverters industrial elements

Level of collaboration

SILVER

Isover
website

www.isover.es

Field of activity

Insulation

Type of collaboration

Rockwool Insulation

Level of collaboration

SILVER

Placo Saint-Gobain
Website

www.placo.es

Field of activity

gypsum elements

Type of collaboration

Material support; gypsum boards for interior and exterior

Level of collaboration

SILVER
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Rationel Vinduer A/S
Website

www.rationel.dk

Field of activity

windows and doors

Type of collaboration

Material support providing windows and doors

Level of collaboration

SILVER

SB Consulting SL (Mecanofas)
Website

https://es-es.facebook.com/pages/Mecanofas-SL/420745238015574

Field of activity

Ventilated façade systems and construction solutions

Type of collaboration

Installation of the ventilated façade of the prototype during
the assembly period in Versailles

Level of collaboration

SILVER
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BRONZE LEVEL

Master in Energy Efficiency and Sustainability (Universitat Jaume I)
website

www.masterenergia.uji.es

Field of activity

Higher Educational Institution

Type of collaboration

Financial Support, student grants

Level of collaboration

BRONZE

Fundación para la Eficiencia Energética
website

www.f2e.es

Field of activity

Foundation for energy efficiency

Type of collaboration

Financial support

Level of collaboration

BRONZE

Ayuntamiento de Vila-real
website

www.vila-real.es

Field of activity

Public administration, town hall of Vila-real

Type of collaboration

Financial support

Level of collaboration

BRONZE
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Diputación de Castellón
website

www.dipcas.es

Field of activity

Public administration, council of the province of Castellon

Type of collaboration

Financial support

Level of collaboration

BRONZE

Technical Architect Professional Association of Tarragona
website

www.apatgn.org

Field of activity

Technical Architect Professional Association

Type of collaboration

Financial support

Level of collaboration

BRONZE

FINSA
website

www.finsa.es

Field of activity

Construction field, wood board solutions

Type of collaboration

Material support, wood boards for interior and exterior

Level of collaboration

BRONZE
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Construcciones Jesús Sales
website

www.jesus-sales.com

Field of activity

Construction field

Type of collaboration

Team Uniforms, Storage space for prototype and tools

Level of collaboration

BRONZE

Nilan A/S
Website

www.nilan.dk

Field of activity

HVAC Compact systems

Type of collaboration

Material support; Ventilation ducts

Level of collaboration

BRONZE

Aluflam A/S
Website

www.aluflam.dk

Field of activity

Construction field, architectural fired-rated solutions

Type of collaboration

Curtain wall for greenhouse area

Level of collaboration

BRONZE
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Open MS
Website

www.openms.es

Field of activity

R&D solutions in environmental applications

Type of collaboration

Photo catalytic solution applied on ceramic façade

Level of collaboration

BRONZE

Tamiluz
website

www.tamiluz.es

Field of activity

Solar protection systems

Type of collaboration

Material support: mobile solar protections

Level of collaboration

BRONZE

VIVANIA
website

www.vivania.es

Field of activity

structural elements

Type of collaboration

material support; structural elements

Level of collaboration

BRONZE
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El Corte Inglés
website

www.elcorteingles.es

Field of activity

Retail

Type of collaboration

Home appliances and decoration

Level of collaboration

BRONZE

Grupo IB10 Project Manager
website

www.grupoib10.com/

Field of activity

Building construction management

Type of collaboration

Student Grants

Level of collaboration

BRONZE

FurnX
Website

www.furnx.dk

Field of activity

Danish furniture manufacturer

Type of collaboration

Material support, furniture for the entire prototype

Level of collaboration

BRONZE
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DANOSA
Website

www.danosa.com

Field of activity

Construction field

Type of collaboration

Material support, waterproof system

Level of collaboration

BRONZE

Catedra BP
website

www.bp.com

Field of activity

Educational actions in energy saving (UJI)

Type of collaboration

Student support (grants)

Level of collaboration

BRONZE

HERMO
Website

www.hermosl.net

Field of activity

Construction field, prefabricated concrete

Type of collaboration

Material support, prefabricated elements. Financial support

Level of collaboration

BRONZE
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LLEDO Iluminación
Website

www.lledosa.com

Field of activity

Lighting systems

Type of collaboration

Material support, exterior and interior lighting

Level of collaboration

BRONZE

Roca
Website

www.roca.es

Field of activity

Sanitary elements

Type of collaboration

Material support, bathroom sanitary and furniture

Level of collaboration

BRONZE

HELIONOMIA S.L.
Helionomia
website

https://es.linkedin.com/pub/jose-manuel-gozalbo-moragrega/3a/709/752

Field of activity

Management in Spain of solar parts and distributor of PV
materials photovoltaic

Type of collaboration

Material support: photovoltaic modules

Level of collaboration

BRONZE
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COLLABORATORS
Solatube
website

www.solatube.com/

Field of activity

Natural lighting

Type of collaboration

Material support, natural lighting system for interior

Level of collaboration

COLLABORATOR

Ceramics Seminar (Universitat Jaume I)
website

https://sites.google.com/a/uji.es/aulaceramica/

Field of activity

Higher Educational Institution (UJI)

Type of collaboration

student grants

Level of collaboration

COLLABORATOR

Faculty of Humanities and Social Sciences (UJI)
website

www.uji.es/CA/centres/fchs/

Field of activity

Higher Educational Institution (UJI)

Type of collaboration

Student grants, Financial support

Level of collaboration

COLLABORATOR

Higher School of Technology and Experimental Sciences (UJI)
website

www.uji.es/CA/centres/estce/

Field of activity

Higher Educational Institution (UJI)

Type of collaboration

Financial support

Level of collaboration

COLLABORATOR
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Mediterranea Impress
website

www.imprenta-castellon.com/

Field of activity

Higher Educational Institution (UJI)

Type of collaboration

Name cards, printing material

Level of collaboration

COLLABORADOR

Heco- Schrauben IBÉRICA
website

www.tornillosheco.com

Field of activity

Screws and metallic assembly

Type of collaboration

Material support: funding elements

Level of collaboration

COLLABORATOR

Leds Castellon
website

www.ledscs.com

Field of activity

Low energy lighting

Type of collaboration

Material support: lighting elements

Level of collaboration

COLLABORATOR

Yunke
website

http://yunke.es/

Field of activity

Show business, magician

Type of collaboration

Performance of two magic shows for fund raising for the
team

Level of collaboration

COLLABORATOR
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WorldFLEXhome
Website

www.worldflexhome.com

Field of activity

Develops, manufactures and sells green housing (zero
energy)

Type of collaboration

Consultancy

Level of collaboration

COLLABORATOR

Vitani Building Control A/S
Website

www.vitani.dk

Field of activity

Provides open and vendor independent solutions for
building automation, energy monitoring and management

Type of collaboration

Consultancy

Level of collaboration

COLLABORATOR

Learnmark Horsens
Website

www.learnmark.dk

Field of activity

Largest Educational Institution for Higher Learning,
Vocational and Professional Training in Horsens.

Type of collaboration

Technical support

Level of collaboration

COLLABORATOR

Danish Technological Institute
Website

www.dti.dk

Field of activity

Develops, applies and disseminates research and
technologically based knowledge for the Danish and
International business sectors

Type of collaboration

Consultancy

Level of collaboration

COLLABORATOR
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ClimaWin Techniq ApS
Website

www.climawintech.dk

Field of activity

Exploit the Danish knowledge of good construction
techniques and energy to create Danish jobs.

Type of collaboration

Consultancy

Level of collaboration

COLLABORATOR

Insero Horsens
Website

www.ecovent.dk

Field of activity

Financing projects

Type of collaboration

Financial support

Level of collaboration

COLLABORATOR

Business Horsens
Website

www.businesshorsens.dk

Field of activity

Consultancy

Notes:

Advised for further development in Denmark, Helped with
finding sponsors.

Level of collaboration

COLLABORATOR

Mater Design

Website

www.mater.dk

Field of activity

Sustainable Scandinavian Design Furniture

Type of collaboration

Consultancy

Level of collaboration

COLLABORATOR

470

2 Rethink

Website

www.2rethink.dk

Field of activity

Sustainable Scandinavian Design Furniture

Type of collaboration

Material support, agreed to provide with REEE chairs

Level of collaboration

COLLABORATOR

Decorativa

Website

www.decorativa.es

Field of activity

Ceramic tiles and wood for construction

Type of collaboration

Material support, wood for the exterior deck

Level of collaboration

COLLABORATOR

Cosaor

Website

www.cosaor.com

Field of activity

Equipment and tools for construction

Type of collaboration

Material support, equipment and tools

Level of collaboration

COLLABORATOR

Dalkia

Website

www.dalkia.es

Field of activity

Energy systems, HVAC

Type of collaboration

Technical support during HVAC installation

Level of collaboration

COLLABORATOR
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Monrabal

Website

www.monrabal.net

Field of activity

Electricity installations and maintenance

Type of collaboration

Technical support during electrical system installation

Level of collaboration

COLLABORATOR

STN Cerámica

Website

www.stnceramica.es

Field of activity

Ceramic tiles

Type of collaboration

Material support, ceramic for bathroom

Level of collaboration

COLLABORATOR

Grupo Cano Lopera
Website

www.canolopera.es

Field of activity

Fire protection

Type of collaboration

Material support, fire protection systems and extinguishers

Level of collaboration

COLLABORATOR

Pavireli
website

www.pavireli.com

Field of activity

Flooring and light claddings

Type of collaboration

Material support: interior and exterior flooring, screeans,

Level of collaboration

COLLABORATOR
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Amics de la Natura
website

www.amicsdelanatura.org/

Field of activity

NGO related to nature protection

Type of collaboration

Project promotion and financial support

Level of collaboration

COLLABORATOR

Technical Architecture Degree (UJI)
website

http://www.uji.es/pls/www/!gri_www.euji22891a?p_idioma=ES&p_monografia_id=1337

Field of activity

Educational field

Type of collaboration

Students grants

Level of collaboration

COLLABORATOR

Aula Cerámica (UJI)

website

https://sites.google.com/a/uji.es/aulaceramica/

Field of activity

Educational field, seminars on ceramic technology

Type of collaboration

Students grants

Level of collaboration

COLLABORATOR

Comunica+

website

http://www.comunicames.com/

Field of activity

Press and media field

Type of collaboration

Project promotion

Level of collaboration

COLLABORATOR
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Architects’ Professional Association of Castellón

website

www.facebook.com/arquitectosctac/info

Field of activity

Architecture

Type of collaboration

Financial support

Level of collaboration

COLLABORATOR

Industrial Design Engineering and Product Development Degree (UJI)
website

http://www.uji.es/infoest/estudis/grau/esp/ea/disind.html

Field of activity

Educational field

Type of collaboration

Furniture designed by students

Level of collaboration

COLLABORATOR

Transportes y Gruas Bueno
website

www.especialesbueno.com/

Field of activity

Special transportation and cranes

Type of collaboration

Discount in transportation costs

Level of collaboration

COLLABORATOR

IRS Lab (Interactive & Robotic Systems UJI)
website

www.irs.uji.es/

Field of activity

Robotics and automation

Type of collaboration

Development of automation devices

Level of collaboration

COLLABORATOR
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Laude BSV (British School of Vila-real)
website

http://laudebsv.com/

Field of activity

Educational field

Type of collaboration

Translation for audio guides and dissemination materials

Level of collaboration

COLLABORATOR

Lebana (TAU Grupo)
website

http://lebana.es/

Field of activity

Bathroom and kitchen furniture

Type of collaboration

Furniture

Level of collaboration

COLLABORATOR

Leroy Merlin
website

www.leroymerlin.es/

Field of activity

Hardware and tools

Type of collaboration

Material support

Level of collaboration

COLLABORATOR

Orbel
website

www.orbel.eu/

Field of activity

Lifting equipment rental

Type of collaboration

Lifting equipment support

Level of collaboration

COLLABORATOR
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SENFIN (Society for Nanomolecular photovoltaics)
website

www.sefin.es/

Field of activity

NGO for nanomolecular PV research

Type of collaboration

Financial support

Level of collaboration

COLLABORATOR

Biotanks
website

http://biotanks.es/

Field of activity

Water tanks and containers

Type of collaboration

Material support, water tanks

Level of collaboration

COLLABORATOR

Rubycon - IT
website

www.rubycon.es/

Field of activity

Information Technologies

Type of collaboration

Development of the éBRICKhouse App

Level of collaboration

COLLABORATOR

Zoe
website

zoemantenimiento.com/

Field of activity

Gardening and maintenance

Type of collaboration

Material support, gardening products

Level of collaboration

COLLABORATOR
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DevelUp JE
website

www.facebook.com/DevelUpJE/timeline?ref=page_internal

Field of activity

Information Technology and software app

Type of collaboration

Development of 3D model for tour with virtual googles

Level of collaboration

COLLABORATOR

Salvador Moreno Rodríguez
website

es.linkedin.com/in/salvadormoreno/en

Field of activity

Architecture and Construction

Type of collaboration

Training courses for BIM tools and development of 3D tour
with virtual googles

Level of collaboration

COLLABORATOR

Carceller
website

www.carceller.es/

Field of activity

Restaurant

Type of collaboration

Financial support

Level of collaboration

COLLABORATOR

Schindler
website

www.schindler.com/

Field of activity

Conveying systems

Type of collaboration

Financial support

Level of collaboration

COLLABORATOR
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DINNER PARTY MENU
478

Since we were an exhibition team, Dinner Party Menu was not required in our project.
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CONTEST WEEK
TASKS’ PLANNING
480

Since we were an exhibition team, Contest Week Tasks’ Planning was not required in our
project.
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COST ESTIMATE AND
PROJECT FINANCIAL SUMARY
482

SDE 2014 COMPETITION EN FRANCE
Team's Abbreviations

EVU
VIA University College - Universitat
Jaume I

School's Name
Team's Name
Nº

Name

équipe VIA-UJI

Description

Budget
ex VAT

VAT

% Total
on ex
VAT

A. DEVELOPMENT PHASE_COST ESTIMATE

A.1

Personnel
Professors & Researchers

11.490,91 €

2.413,09 €

3%

Granted Students

47.008,26 €

9.871,74 €

11%

Consultants

11.490,91 €

2.413,09 €

3%

2.350,41 €

493,59 €

1%

72.340,50 €

15.191,50 €

18%

244,40 €

51,32 €

0%

Showcase

247,93 €

52,07 €

0%

Videos

661,16 €

138,84 €

0%

Web Page (creation and maintenance)

628,10 €

131,90 €

0%

82,64 €

17,36 €

0%

330,58 €

69,42 €

0%

Merchandising cost

41,32 €

8,68 €

0%

Corporative clothes

413,22 €

86,78 €

0%

25,62 €

5,38 €

0%

123,97 €

26,03 €

0%

14,05 €

2,95 €

0%

Administrative
Personnel

A.2

Communication
Architectural Models

Materials

Communication documentation
Exhibitions

Brochures
Posters
Cards

0%

…
Communication

A.3

590,73 €

1%

First Workshop
Travel & Transport

4 members

524,49 €

139,42

0%

Lodging

2 double rooms x 2 nights

160,97 €

42,78

0%

215,32 €

57,23

0%

Expenses Allowance
Miscellaneous Expenses

0%

…

0%
First Workshop

A.4

2.812,99 €

900,78 €

239,43 €

0%

528,84 €

111,06 €

0%

Second Workshop
Travel & Transport

5 members
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254,55 €

53,45 €

0%

Expenses Allowance

107,44 €

22,56 €

0%

Miscellaneous Expenses

264,46 €

55,54 €

0%

Lodging

5 members x 2 nights

0%

…
Second Workshop

A.5

1.155,29 €

242,61 €

0%

Administrative and miscellaneous
Consumables and office supplies

Consumables and other supplies

1.027,42 €

273,11 €

0%

Administrative expenses

Office rental and expenses

8.010,60 €

2.129,40 €

2%

Workshop #0 VIA-UJI

Technical proposal preparation

1.185,00 €

315,00 €

0%

Workshop #1 VIA-UJI - Castellon

Team work sessions

1.983,20 €

527,17 €

0%

Workshop #2 VIA-UJI - Horsens

Team work sessions

1.418,24 €

377,00 €

0%

Workshop #3 VIA-UJI - Castellon

Team work sessions

1.448,03 €

384,91 €

0%
0%

…
Administrative and miscellaneous

15.072,49 €

4.006,59 €

Sub-Total_Development Phase Cost Estimate

92.282,05 €

20.270,86 €

4%
23%

4.819,00 €

1.281,00 €

1%

Purchased Materials & Parts

68.290,60 €

18.153,19 €

17%

Purchased Services

36.771,86 €

9.774,79 €

9%

Purchased Equipment

49.830,04 €

13.245,96 €

12%

B. HOUSE CONSTRUCTION_COST ESTIMATE

B.1

Direct Materials
Raw Materials

0%

…
Total Direct Materials

B.2

159.711,50 €

42.454,94 €

39%

13878,92

3689,33

3%

Material Overhead
Estimated rate 11%

% Estimated Rate * Total Direct Materials

0%

…
Total Material Overhead

B.3

13.878,92 €

3.689,33 €

3%

4.171,20 €

1.108,80 €

1%

17.064,00 €

4.563,00 €

4%

4.171,20 €

1.108,80 €

1%

853,20 €

226,80 €

0%

Direct Labor
Professors & Researchers
Granted Students
Laborers
Administrative

0%

…
Total Direct Labor

B.4

26.259,60 €

7.007,40 €

6%

15.800,00 €

4.200,00 €

4%
0%

15.800,00 €

4.200,00 €

4%

Lower - Tier Subcontractors
Estimated building expenses

Professional labor during construction

…
Total Lower - Tier Subcontractors
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B.5

Consultants
Rema

Life cycle analysis consultant

Budget for other estimated consultants

632,00 €

168,00 €

7.110,00 €

1.890,00 €

0%

…
7.742,00 €

2.058,00 €

2%

General & Administrative Expenses

8.180,92 €

2.174,67 €

2%

Indirect Expenses

4.090,46 €

1.087,33 €

1%

Security

1.533,92 €

407,75 €

0%

Total Consultants

B.6

0%
2%

Other Direct Costs

Other Direct Costs

13.805,30 €

3.669,75 €

Sub-Total_House Construction Cost Estimate

237.197,32 €

63.079,42 €

0%
3%
58%

Personnel

3.950,00 €

1.050,00 €

1%

Material and equipment

2.528,00 €

672,00 €

1%

…

C. HOUSE DISASSEMBLY IN ORIGIN AND TRANSPORTATION

C.1

Disassembly in origin

Other Expenses

0%

….

0%
6.478,00 €

1.722,00 €

2%

Transport

9.866,05 €

2.622,62 €

2%

Transport Insurance

3.160,00 €

840,00 €

1%

Disassembly in origin

C.2

House Transportation

Other Expenses

0%

…
House Transportation

13.026,05 €

3.462,62 €

Sub-Total_House Disassembly in Origin Cost Estimate

19.504,05 €

5.184,62 €

0%
3%
5%

2.370,00 €

630,00 €

1%

15.800,00 €

4.200,00 €

4%

9.480,00 €

2.520,00 €

2%

D. FINAL PHASE IN LE CITE DU SOLEIL:COST ESTIMATE

D.1

Travels & Costs for Final Phase in Madrid
Travel & Transport
Lodging
Expenses Allowance
Miscellaneous Expenses

0%

…

0%
27.650,00 €

7.350,00 €

7%

Cranes

4.266,67 €

853,33 €

1%

Equipment and machinery

2.383,33 €

476,67 €

1%

Assembly in Le Cité du Soleil ©

3.555,00 €

945,00 €

1%

Disassembly in Le Cité du Soleil ©

2.370,00 €

630,00 €

1%

Total Travels & Costs for Final Phase in Madrid

D.2

Assembly and Disassembly Processes
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12.575,00 €

2.905,00 €

0%
3%

Liability Insurance

1.343,00 €

357,00 €

0%

Transport Insurance

3.160,00 €

840,00 €

1%

Accident Insurance

474,00 €

126,00 €

0%

Medical Insurance

850,04 €

225,96 €

0%

…
Total Assembly, Transport, Disassembly Processes

D.3

Insurance Policies

0%

…
Total Insurance Policies
Sub-Total_Final Phase in La Cité du

Soleil®

Cost Estimate

5.827,04 €

1.548,96 €

46.052,04 €

11.803,96 €

1%
11%

3.950,00 €

1.050,00 €

1%

853,20 €

226,80 €

0%

2.528,00 €

672,00 €

1%

E. POST EVENT COST ESTIMATE

E.1

House Permanent Assembly
Personnel
Materials
Machinery and Equipment

0%

…
7.331,20 €

1.948,80 €

2%

Professors & Researchers

1.390,40 €

369,60 €

0%

Granted Students

5.688,00 €

1.521,00 €

1%

Consumables and office supplies

102,74 €

27,31 €

0%

Administrative expenses

284,40 €

75,60 €

0%

As Built

7.465,54 €

1.993,51 €

Sub-Total_Post Event Cost Estimate

14.796,74 €

3.942,31 €

2%
4%

Sob-Total House permanent Assembly

E.2

As built

…

Total Price / Cost Estimated
Please CHECK (X) your status >>>

409.832,20 € 104.281,17 €
-104.281,17 €

If you benefit VAT Recovering
X If you don't
Total Price / Cost Estimated included VAT

100 %
Total

104.281,17 €

514.113,37 € 409.832,20 €
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SDE 2014 COMPETITION
Team's Abbreviations
School's Name
Team's Name
Company Name

Collaboration Details

EVU
VIA University College - Universitat
Jaume I

équipe VIA-UJI
Amount of support

% Total

Institutional Support
VIA University College + Universitat Jaume I

Personnel, communication, workshops and
administrative expenses

183.412,94 €

183.412,94 €

39%

Industrial Partners & Sponsors
Platinum Sponsors

Structural elements, window systems,
interior/exterior finishes

Lower level Sponsors

HVAC, Electric and PV systems, other elements

63.076,00 €

Other sponsors

Professional labor, insurances, consultant

20.919,46 €

176.658,69 €

260.654,15 €

55%

Other Income Details
CSTB SOLAR

1st Grant

30.000,00 €

30.000,00 €

474.067,09 €

6%
100 %
Total
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SITE OPERATIONS
REPORT
488

1. General data
The assembly and disassembly phases are critical during the competition in SDE
2014. Moreover, existing limitations regarding transportation have made these operations
even more critical. In our team we have considered the following main principles that have
an influence on the operation plan:

1) Transportation should use as few trucks as possible, in order to save time and
money.
2) The prototype should be as pre-assembled as possible, so we can reduce the
construction time.
3) Labour should be as little as possible in order to reduce team’s expenses.

The house is going to be built on lot S3 in la Cité du Soleil. According to the SDE 2014
calendar, there will be 10 days to assemble the house, however we assume that the
assembly will take less time and the few last days will be devoted to testing the
performance of the prototype.
The éBRICKhouse prototype consists of the house made from prefabricated
elements - 64 m2, a greenhouse area of 20 m2, and an exhibition attachment – ca. 12 m2.
There will be up to 28 people working with on the assembly and disassembly of the
house, making up 3 teams of around 7 to 10 people working in 3 shifts. Due to a high level
of prefabrication, we expect the time of the assembly and disassembly to be reduced. We
estimate the assembly will take around 7-8 days, and the disassembly – ca. 3 days,
however we will be able to assess it in more detail after the first test in Castellon. Then it will
also become clear whether we need specialists, technicians, to help us build the house in
Versailles or we will have obtained enough skills and knowledge to do it ourselves. We are
going to need 4 experts, each specialising in the following: structural design, electricity,
plumbing, and the HVAC system (heat pump). It is assumed that while it may not be
necessary to have a construction specialist on site helping with the assembly of the house,
it might be essential to consult them prior to the assembly.
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2. Site Operations Coordinators
-

Site Operation Coordinator:
David Fernandez-Camuñas Gallego
al235358@uji.es

-

Health and Safety Coordinator:
Rosa Prades Royo
al106044@uji.es

-

Shift Coordinators:
David Fernandez-Camuñas Gallego
Daniel Thor/ Eduardo del Olmo
Santi Bellmunt Conde

3. Outside Solar Village Logistics
3.1. Trucks route

TRUCK 1

1.310 km – 12 hr 47min

From Castellon (Spain) to Versailles

TRUCK 2

1.310 km – 12 hr 47min

From Castellon (Spain) to Versailles

TRUCK 3

1.310 km – 12 hr 47min

From Castellon (Spain) to Versailles

TRUCK 4

1.310 km – 12 hr 47min

From Castellon (Spain) to Versailles

TRUCK 5

1.310 km – 12 hr 47min

From Castellon (Spain) to Versailles

TRUCK 6

1.200 km – 12 hr 23 min

From Horsens (Denmark) to Versailles

Trucks from Castellon (Spain)

490

Trucks from Horsens (Denmark)
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3.2. Trucks specifications and shipment
Bearing in mind our aims and transport limitations, we have arrived at a viable
transportation solution using 6 trucks. While working on the transportation plan, we had to
take into account the following restrictions regarding the trucks:
- Maximum height: 4.20m
- Maximum width: 3.00m
- Maximum length: 20.00m
- Total weight: 48 T

The distribution between the four truck will be as shown on the following table:

TRUCK 1

TRUCK 2

TRUCK 3

TRUCK 4

TRUCK 5

TRUCK 6

Light Truck (13,60 x 2,50 x

Foundation elements, greenhouse elements

2,50 m)

and others disassembly elements

Semi-Truck + Low Trailer
(14,50 x 4,20 x 3,00 m)
Semi-Truck + Low Trailer
(14,50 x 4,20 x 3,00 m)

Light Truck (13,60 x 2,50 x
2,50 m)

Light Truck (13,60 x 2,50 x
2,50 m)
Light Truck (13,60 x 2,50 x
2,50 m)

Module A & B

Modules C & D

Solar caption elements, finishing materials,
greenhouse structure and exhibition module
structure (disassembly)

Ceramic tiles

Curtain Wall and finishing materials
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4. Inside Solar Village Logistics

Location of équipe VIA-UJI lot (S3) and trucks route inside la Cité du Soleil

4.1. Infrastructures
The éBRICKhouse is composed of elements (most of them prefabricated) which do not
require any traditional construction process but just being assembled on construction site,
reducing to almost zero the needs of further infrastructure than the cranes with which trucks
are equipped.
Anyway, several needs must be met:


On-site: storage container, tool container, tent (serving as an office), and lighting
supply at night, provision of running water in a few stages.



Lot limitation: Fencing, cones and other signal systems

4.2. Construction Working Teams
There will be up to 28 people working on the site, making up three teams of 7-10
people. Most of them will be decathletes. After testing the prototype in Castellon, it will be
clear to what extent we need professional help of skilled technicians. We are going to use
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professional assistance of 2 experts, each specializing in the following: structural design,
electricity, plumbing, and the HVAC system (heat pump). During the testing in Castellon,
we are looking to gain as much knowledge as possible to be able to assemble the house
ourselves in Versailles. However, we realise we may still need to rely on specialists to some
extent – whether it is consultancy on the spot or prior to the construction.

4.3. Phases Description
Assembly Process
Phase nº: 00
Name: Site Preparation
Description: First we will unload and the installation of the security fences in the lot and the
temporary infrastructures are the first thing to establish, as it is part of a building site for team
members. Then, the first truck unloads the container, containing first aid, the tent, tools,
smaller machinery and the rest of the materials necessaries for the works. After that, the
next thing to do is the supply electricity and other electrical elements and the rest of the
group organize access to the tools inside the container.

Phase nº: 01
Name: Foundation
Description: First thing that we have to do in this phase is layout, place and level the plots.
The plots consist of adjustable steel elements, which dispense the occurring forces to the
ground and guarantee the pressure of the house. The installation of the foundation has to
be done very conscientious as it forms the basis of the house.
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Phase nº: 02
Name: Crane Operations
Description: The prefabricated modules will be unloaded and assemble during this phase.
It’s a critical phase because these modules are large and weighs several tons. All modules
are prefabricated with the structure and the interiors are also inside the modules. In this
phase the truck will unload each module corresponded in each order. The elements are
supposed to be lifted and simultaneously placed by crane (and its professional crane
operator). Therefore the crane´s operating area is marked by visual signals. Besides, there
are only as few workers on site as necessary. First we will implement the module A, once set
up we well seal the module B. module E, module C, module D, floor greenhouse and finally
roofs.
Phase nº: 03
Name: Windows and finishes roof
Description: Establish the windows and the greenhouse in the prefabricate modules. To
take advance to the crane used in the before phase, we will install the glasses of the
greenhouse. This part is very delicate for two reasons, one because is very weigh and also
because is made in glassed. We have to take care in the attached the walls to the
prefabricate modules. Now is time to install the windows. In that phase it makes sense to
start with the installation of simple elements and finish the roof.
Phase nº: 04
Name: Photovoltaic Installations and technical installations
Description: First of all, we will implement prefabricated frames. To minimize the working at
height, PV panels will be previously fixed on frames. Then, we will implement joints between
frames and sheet metal work. To finish, electricians will wire lighting and PV panels. By the
time all structural work is done it is time to set up the remaining technical installations
needed for electricity. Technical installations are to be done inside as well as outside the
house. These working steps may take place simultaneously and will be team experts in
each area. A scaffold structure is mounted on the outside perimeter of the roof in order to
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assure the team member´s security. Setting up the solar system of the house it’s time to
connect all the electric cables.
Phase nº: 05
Name: Exterior Cladding
Description: In this phase we will place all the exterior cladding made with ceramic tiles, this
is the largest phase in the construction (four days) and the most tedious task because the
members have to handling all the cladding panels and this will cause overexertion on the
decathletes. Also, In this phase it will be necessary to use scaffolding.

Phase nº: 06
Name: Platform
Description: Once the prototype is done, the landscape is designed by assembling a
wooden deck with the ramp. The exterior platform is the first thing to be adjusted. As soon
as the substructure of the deck is mounted, the prefabricated wooden floor elements can
be laid on top. Then they only need to be screwed together.

Phase nº: 07
Name: Finishes
Description: When the exterior as well as interior works end, it’s time to prepare the
decoration of the interior of the house. We will try to create a great atmosphere for all the
visitors, for that we will place the plant in the greenhouse and choose the best furniture
according with the house and the outside. During this last phase the team cleans up the
house and the whole construction site. All the house´s final inspections and approvals by
the SDE Organisation should be conducted. In that case the house can be taken into
operation and the last justifications of the technical equipment are taken.
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Disassembly
The disassembly of the prototype follows almost the same procedures as the
assembly but the other way around. First of all, the setup of the construction site has to be
rebuilt. The house is taken out of order. The supply of electricity has to be secured by
installing the generator again. Then the disassembly of the house can begin.
All moveable interior and exterior elements are to be cleared away. After that, parts
of the interior as well as the finished floor elements are to be disassembled.
The suspended ceiling, the facade and the curtain is removed. Meanwhile the
wooden deck can be disassembled. Inside the house the interior works go on: demounting
all furniture and technical installations like household appliances, building automation,
cooling ceiling and lightning. Also the finished floor needs to be disassembled.
After that the outside works concerning the technical installations (photovoltaic,
solar thermic and tanks) are accomplished after the disassembly of deck´s substructure.
Step by step all moveable and portable elements are disassembled, carefully packed and
loaded into trucks until the framing is the only thing left. By the help of the crane all glazed
elements, the roof elements, all the modules and the floor elements have to be
disassembled, similar to assembly.
Before tiding up the site and leaving it as found, the foundation has to be
demounted.

4.4. Waste management
In compliance with the ideas of sustainability, we are going to sort the waste on the
building site, so that it can be recycled later. There will be different containers depending
on the type of containers SDE provides; we will use the same types.
Our waste production will be very limited due to a high level of prefabrication.
However, any waste produced due to adjustments on-site will be disposal in the
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designated containers placed by the organization. In the following plan we mark the
closest disposal area from our lot (S3).

Route from équipe VIA-UJI lot (S3) to the closest disposal area

5. Equipment requirement chart
CATEGORIE 1 : MOBILE CRANE
PLEASE COMPLETE THE ASSEMBLY & DISASSEMBLY CHARTS

CATEGORIE 2 : CONSTRUCTION
EQUIPMENT
HANDLING
DESIGNATION

Forklift
Telehandler

REFERENCE

U

QUANTITY NEEDED

H.FL.01
H.TH.01

u
u

1
0

REFERENCE

U

QUANTITY NEEDED

E.BL.01

u

0

REFERENCE

U

QUANTITY NEEDED

O.OE.01

u

0

ELEVATION
DESIGNATION

Boom Lift

CATEGORIE 3 : OTHER EQUIPMENT
EQUIPMENT
DESIGNATION

Pallet Truck
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Individual Platform 2,90m to 3,60m
Scaffolding 5 m
Fences HERAS (including plots)

O.OE.02
O.OE.03
O.OE.04

u
u
m

0
1
60

6. Assembly / Disassembly
Assembly Phase Concept
Phase nº 0 & 1: Site preparation and foundation

Phase nº 2: Crane Operations
Module A

Module B
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Module C

Module D

Module E

500

Green house floor

Top Roof

Phase nº 3: Finish roof
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Phase nº 4: Windows, PV Installations and technical installations

Phase nº 5: Exterior cladding

Phase nº 6 & 7: Exterior platform and finishes
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Disassembly Phase Concept
Phase nº 1: Exterior platform

Phase nº 2: Exterior cladding
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Phase nº 3: Windows, PV Installations and technical installations

Phase nº 3: Finish Roof

Phase nº 4: Crane operations
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Top Roof

Floor Greenhouse

Module E

Module D

505

Module C

Module B

Module A
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Phase nº 5 & 6: Foundation and Site Cleaning

7. Assembly / Disassembly Chart
Assembly Phase
DAY 1 - 16.06.2014
Trucks in CDS®
Cranes
Trucks in Matelots
DAY 2 - 17.06.2014
Trucks in CDS®
Cranes
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1

2
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4

5
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7

14

15

16

8

9

10

13

14

15

16

TRUCK 3

17

18

19

20

21

22

23

17

18

19

20

21

22

23

19

20

21

22

23

TRUCK 4

80 T
TRUCK 4

TRUCK 3
0

13

TRUCK 1

TRUCK 2

Trucks in Matelots
DAY 3 - 18.06.2014
Trucks in CDS®
Cranes

8

11

12

13

14

15

16

17

18

Trucks in Matelots
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DAY 4 - 19.06.2014
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8
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Trucks in CDS®
Cranes
Trucks in Matelots
DAY 5 - 20.06.2014
Trucks in CDS®
Cranes
Trucks in Matelots
DAY 6 - 21.06.2014
Trucks in CDS®
Cranes
Trucks in Matelots
DAY 7 - 22.06.2014
Trucks in CDS®
Cranes
Trucks in Matelots
DAY 8 - 23.06.2014
Trucks in CDS®
Cranes
Trucks in Matelots
DAY 9 - 24.06.2014
Trucks in CDS®
Cranes
Trucks in Matelots
DAY 10 25.06.2014
Trucks in CDS®
Cranes
Trucks in Matelots
DAY 11 26.06.2014

INSPECTION DAY

Disassembly Phase

DAY 1 - 15.07.2014

8

9

10

11

12

13

14

Trucks in CDS®
Cranes
Trucks in Matelots
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DAY 2 - 16.07.2014
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DAY 3 - 17.07.2014
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TRUCK 4

Trucks in Matelots
DAY 4 - 18.07.2014
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DAY 5 - 19.07.2014
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TRUCK 1
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Trucks which are waiting in Allée des Matelots along la
Cité du Soleil®

USAGE OF THE CRANE during ASSEMBLY
Crane capacity

Usage time

80 Tn

12 hours
USAGE OF THE CRANE during DISASSEMBLY

Crane capacity

Usage time

80 Tn

8 hours

1. MODULES AND
MAIN
COMPONENTS

0. GENERAL
INFORMATION

8. Site Operations Chart
FUNCTION
1
2

Site Operations Coordinators

…
NAME
1
2
3

Foundation Elements
(adjustable plots)
MODULE A: Bathroom module
MODULE B: Kitchen and main
facilities

CONSTRUCTION
WORKING TEAM
Working Team A
Morning
Working Team B
Afternoon
Working Team C
Night
DIMENSIONS [m]
Several
components
4.0 x 2.20 x 3.30
8.0 x 3.00 x 3.30

NAME

TELEPHONE
NUMBER

David Fernandez - Camuñas Gallego

(+34) 679 525 290

Santi Bellmunt Conde

(+34) 690 777 186

Eduardo del Olmo

(+34) 670 325 088

WEIGHT [kg]

MACHINERY USE FOR
UNLOADING/LOADING

3T

Forklift

3T

Crane

5T

Crane
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4
5
6

MODULE C: Long void module
MODULE D: Short void module
Exhibition module structure +
greenhouse structure

7

Greenhouse curtain wall

8

Platform elements

9

Ventilated Façade structure +
ceramic tiles

10 Solar caption elements

8.0 x 3.00 x 3.30
4.0 x 2.20 x 3.30

5T
3T

Crane
Crane

8.00 x 5.00 x 3.30

3T

Crane

1T

Crane

Several
components
Several
components
Several
components
Several
components

Forklift
5T

Forklift
Forklift

…
2. VEHICULES (Trucks, Vans, etc.)

TYPE
1
2
3
4

DIMENSIONS [m] (Tractor unit + Trailer)

WEIGHT [kg] (Truck + Loading)

5,79 + 13,60

28 T

5,79 + 14.50
5,79 + 14.50

22 T
22 T

5,79 + 13,60

28 T

TRUCK 1: foundation elements,
greenhouse elements,
insulation and other materials
TRUCK 2: Module A & B
TRUCK 3: Modules C & D
TRUCK 4: Exhibition module
structure, solar caption
elements, and other finishing
materials

5
6
…
CAPACITY

3. CRANES

1

80T crane: Module A

2

80T crane: Module B

3

80T crane: Module C

4

80T crane: Module D

5

80T crane: Exhibition module structure

6
…

80T crane: Greenhouse components

PHASE

DISASSEM
BLY

ASSEMBLY

0

4. GENERAL DESCRIPTION OF THE PHASES

USAGE TIME

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
…
1
2
3

Site preparation
(infrastructures)
Laying of ground foundations
Exhibition module
Placement of Module A
Placement of Module B
Placement of Module C
Placement of Module D
Assembly of Greenhouse
Finishing Roof
Interior installation
Interior works
Photovoltaic installation
External Cladding
Installations
Platform
Finishing
Furniture and interior design
Disassembly platform and
furniture
Disassembly exterior cladding
Disconnecting electrical and

12 h

MATERIAL AND EQUIPMENT
RESOURCES

HUMAN
RESOURCES

DURATION

Hand tools, forklifting

6-8 workers

8h

Hand tools, forklifting
Crane, fixing tools
Crane, fixing tools
Crane, fixing tools
Crane, fixing tools
Crane, fixing tools
Crane, fixing tools
Hand tools, forklifting, scaffolding
Hand tools
Hand tools
Hand tools, forklifting, scaffolding
Hand tools, forklifting, scaffolding
Hand tools, forklifting, scaffolding
Hand tools
Hand tools
Hand tools, forklifting

6-8 workers
6-8 workers
6-8 workers
6-8 workers
6-8 workers
6-8 workers
6-8 workers
6-8 workers
6-8 workers
6-8 workers
10 workers
18 workers
6-8 workers
6-8 workers
6-8 workers
6-8 workers

8h

4h
8h
8h
8h
32h
88h
16h
16h
16h
16h

Hand tools

10 workers

16h

Hand tools, forklifting, scaffolding
Hand tools, scaffolding

10 workers
4 workers

1,5 days
6h

8h
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plumbing systems
Disassembly of PV systems
Disassembly of Greenhouse
Removal of Exhibition module
6
and top roof
7 Removal of Modules C & D
8 Removal of Modules B & A
9 Removal ground foundations
10 Site cleaning
4
5

Hand tools, forklifting, scaffolding
Hand tools, forklifting, scaffolding

6-8 workers
10 workers

8h
1 day

Crane, hand tools, scaffolding

6-8 workers

5h

Crane, hand tools
Crane, hand tools
Hand tools, forklifting
Hand tools

6-8 workers
6-8 workers
10 workers
10 workers

4h
4h
5h
5h

ASSEMBLY
DISASSEMBLY

5. WASTE MATERIALS

TYPE

VOLUM [m3] or WEIGHT [kg]

1
2
…
1
2
3
…

9. Storage Area Chart

COMPONENTS TO BE
STORED DURING
COMPETITION PHASE

DESIGNATION

DIMENSIONS (m)

WEIGHT (kg)

1

Handtools

-

15

2

Small hardware for repairs

-

10

3

Wires

-

10

4

Personal Protection Equipment

-

30

5

Waterproof rolls

1.80m x 0.30m

15

6

Steel frame profiles

2.00 x 0.20m

15

…
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1. HEALTH AND SAFETY CHECKLIST

LEGAL CONTENTS

Name and address of SDE 2014, HS Coordinator,
Prevention authorities, Team
Number of workers

LOCATION IN THE
REPORT OR DRAWINGS
Nº page: 5

Nº page: 35

Contact information of the Site Operations Coordinator

Nº page: 5

Description of works

Nº page: 23

First aid procedure

Nº page: 56

Name and number of first aid certificated worker

Nº page: 63

Description of the Team’s first aid kit

Nº page: 59

Description of hygiene conditions (toilet, changing
room, restroom)

Nº page: 28

Detailed description of operating modes

Nº page: 8

Risk assessment- risks generated by other

Nº page: 5.7/annex 1

Risk assessment- risks generated by environment

Nº page: 5.7/annex 1

Risk assessment- risks generated on other

Nº page: 5.7 /annex 1

Risk assessment- self generated risks

Nº page: 5.7 /annex 1

Procedures to adapt collective
Protection

Nº page: 9/ annex 1
and 2
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2. HEALTH AND SAFETY PLAN PRECEDENTS AND AIM
The VIA-UJI équipe has been made the health and safety plan for the construction of
éBRICK house, the house developed by our team to participate in the Solar Decathlon
Europe 2014 contest.
This Safety and Health Plan is established in compliance with rule 52 of the Solar Decathlon
Europe 2014 and with articles L 4532-8 and R 4532-42 to R 4532-51 du code du trevail
This plan covers the stages of production, assembly and dismantling test at the place of
production, transport from Castellon to Versailles , assembly, exhibition, maintenance,
dismantling and transport from Versailles to Castellon
Our aim is to ensure the full safety of all members of the team including workers and any
visitors to the site before, during, or after the processes.
The team must count with experienced workers who are aware of their responsibilities,
doing the planning, making constructive decisions, and coordinating each and every
participating member. Inspector from the administration must perform supervisions of the
works being carried out.
As a part of the SDE 2014 Organization the team will designate the SDE HS Area which
consists of:
HS Coordinator: is the team member in charge of all the Area and Director of all the works.
She is the Health and Safety Coordinator of La Cité du Soleil during the construction, in
compliance with French Regulations. This person is responsible for health and Safety of the
whole Team: including every operation of each of the team members. This includes:
students, faculties, contracted staff, etc .
HS Inspectors: is a person of the team who’s helping HS Coordinator with the Health and
Safety activities: checking out deliverables, realizing inspections during the construction,
etc. During the HS Coordinator’s absences, HS Inspectors have the same authority.
HS Observers: at last, as a complementary preventive measure, during the construction,
the HS Area is supported by observers, which will inform of any incident taking place to the
HS Coordinator. They may not give any type of orders to the teams.

The members of the SDE HS Area will be in constant contact with the SDE HS Coordinator. In
case the works involve serious and imminent risks, the HS Coordinators or HS Inspectors will
have the power to stop the works, as stated in the French law for the Prevention of Labor
Risks.
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3. GENERAL DATA OF THE PROJECT

Event Promoter
Project promoter

Project

Site Operations Coordinator
Site Operations Coordinator Contact

SDE organization
VIA-UJI équipe
Assembly,
maintenance
and
disassembly of the prototype éBRICK
house
for the competition Solar
Decathlon Europe 2014
David Fernández-Camuñas Gallego



e-mail: al235358@uji.es
Phone number: 679525290

HS team coordinator during design
Rosa Prades
HS
team
coordinator
during Rosa Prades
construction.
HS team coordinator Contact
 e-mail: al106044@alumail.uji.es
 Phone number: 635048245
Type of construction:
Prefabricated housing
Name and address of SDE 2014

Period of construction:

CITE DU SOLEIL 2014
Domaine du château de Versailles
Allée des Matelots
VERSAILLES, FRANCE
From Friday June 27th to Monday July
14th 2014
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équipe VIA UJI is not among the competitors but is on the reserve list. We will present our
éBRICKhouse prototype on lot S3, located to the north of the Solar Village besides a tree
and the right another prototype.

4. HEALTH AND SAFETY PLAN OBJECTIVES .
The health and safety plan studies the risks involved in the activities related to the exhibition
of the project in all its phases – starting from the transportation of elements, to assembly,
exhibition and disassembly. It is done to establish safety measures in order to minimize the
risk of accidents and ensure a healthy environment for all the team members as well as
visitors. The document also specifies the actions to be taken in the case of emergency.
These documents try to recall the general principles of prevention complying with the
articles L4121-1 and L4121-1 from du Code Du Trevail:












The avoidance of risks.
The evaluation of unavoidable risk.
The combating of risks at source
The adaptation of work to the individual, especially as regards the design of places
of work, the choice of work equipment and the choice of systems of work, with a
view, in particular, to alleviating monotonous work and work at a predetermined
work rate and to reducing the effect of this work on health.
The adaptation of the place of works to technical progress
The replacement of dangerous articles, substances or systems of work by safe or less
dangerous articles, substances or systems of work.
The giving of priority to collective protective measures over individual protective
measures.
The development of an adequate prevention policy in relation to safety, health and
welfare at work, which takes account of technology, organization of work, working
conditions, social factors and the influence of factors related to the working
environment.
The giving of appropriate training and instructions to employees.

518

The aim of this document consists in resolving every risk before starting works; in order to
avoid risks during construction, minimizing improvisation and not planned actions, the aim
of this document also consists in guiding the team /members’ actions; by knowing at every
single moment how they have to develop the constructive process in a safe way.
The HS Plan is a reference document of mandatory compliance for all the team members.
This HS Plan is based in the next procedure:
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5. CONDITIONS OF THE SITE WHERE CONSTRUCTION WILL TAKE PLACE
5.1.

CONSTRUCTIVE PROCESS

The éBRICK house is going to be built first in Castellón (Spain) from its individual components
that are compact, consistent and transportable from structural, engineering and electrical.
These can be easily assembled and dismounted also by the team members later in
Versailles.
éBRICK house would be composed of 6 principals elements which will be brought in three
trucks. Constructive process consists on assemble all these parts together in a previously
determined order.
The major part will be directly assembled after the trucks unloading. Other parts and
batches of parts would be stocked in assigned areas (furniture, appliances…).
Our prototype is actually made out of different elements prefabricated so once on the site
where the construction will take place; the first thing to do is to assemble all different parts
that constitute éBRICKhouse.
In fact, our prototype is composed by 6 elements which constitute the house’s envelope
(Module A, Module B, Module C, Module D, Module E and the greenhouse). As we see just
before, we have, at first, to assembly all this elements:
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In the constructive process, we assembly these elements in a precise order:

ASSEMBLY

Site preparation

Laying of ground
foundation

Placement of
Module A

Placement of
Module C

Assembly of
Module E

Placemente of
Module B

Assembly
greenhouse

Instalation of PV
systems

Build-up of
platform elemente
and cleaning

Setting of and
plumbing
conections

Placement of
Module D
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DISASSEMBLY

Disassembly
platform

Disconecting
electrical and
plumbing systems

Disassembly of
PV systems

Removal of
Module B & E

Removal of
Module C&D

Disassembly of
Greenhouse

Removal gound
foundationa for
Modules B,C,D,E

Removal of
Module A

Removal ground
foundations of
Module A

site celeaning
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5.2.

TYPE AND CHARACTERISTICS OF THE MATERIALS AND ELEMENTS

LOCALITATION
Foundation

Foundatio
n
Profile

Prototype

Floor
Bathroom
floor

Plot

Double
skin

structure

MATERIAL

DESCRIPTION

PRESAFETY
PREVENTION

Steel
Adjustable footing
Steel profile

Dimensions
0.6-0.8m
Steel profile HEB 100

PPE
Gloves
Hard Hat
Work clothes

Neoprene membrane
Wave plate
Steel beam
Hard Insulation
insulation
Plywood
Natural wood

0.005m/22m2 /0.11m3

Neoprene membrane
Wave plate
Steel beam
Insulation
Hard insulation
Plywood
Plastic( butech)
Steel footing
Pvc plastic
Weatherproof phenolic
board
Hard insulation
Asphalt
whit
vapor
membrane

0.018m/136m2/2.448m3
0.1m
0.1m/68m2/6.8m3
0.3m/68m2/20.4m3
0.002m/68m2/1.36m3
0.005m/68m2/0.34m3
0.005m/4m2/0.02m3
0.018m/16m2/0.228m3
0.1m
0.3m/4m2/1.2m3
0.1m/4m2/0.4m3
0.02m/4m2/0.08m3
0.011m/4m2/0.044m3

0.2m/76m2/15.2m3
0.005m/76m2/0.38m3

PPE
Gloves
Hard Hat
Work clothes

PPE
Gloves
Hard Hat
Work clothes

PPE
Gloves
Hard Hat
Work clothes
PPE
Gloves
Hard Hat
Work clothes
Harness

Waffel plate
Damp proof membrane
Steel beam
Insulation
Neoprene membrane

0.036m/148m2/5.328m3
0.00043m/76m2/0.03268m3

ceiling

Gypsum board
Metallic profile

0.03m/112m2/3.36m3
0.05m/

PPE
Gloves
Hard Hat
Work clothes
Harness

Internal

Gypsum board
Steel profiles
Hemp insulation

0.00125m
0.98m
0.093m

PPE
Gloves
Hard Hat
Work

Roof

0.2m
0.2m/76m2/15.2m3
0.01m/24m2/0.24m3

PPE
Gloves
Hard Hat
Work clothes
Harness
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clothes
Structural
wall

Steel framing
Neoprene membrane
Damp proof membrane
OSB board
Hemp insulation

Wall

0.09m/96.01m2/8.6409m3
0.05m
0.0043m/96.01m2/0.04128443
m3

PPE
Gloves
Hard Hat
Work
clothes

Double
skin
(ceramic)

Galvanized steel profile
Steel piece
Hemp insulation
ceramic

0.01m/96.01m2/0.9601m3
0.085m/96.01m2/8.16085m3
0.02m
0.18m
0.175m
0.05m

Double
skin
(aluminiu
m
sun
screen)

Steel beam
Al surface
Board waterproofed
Hemp insulation

0.17m
0.015m
0.01m
0.1m

PPE
Gloves
Hard Hat
Work
clothes

Internal
partition
wall

Gypsum board
Metals
profile
insulation

0.03m
0.07m

PPE
Gloves
Hard Hat
Work
clothes

Ceiling

Gypsum board
Metallic profiles

0.03m/34m2/1.02m3
0.5m

PPE
Gloves
Hard Hat
Work
clothes
Harness

structural

Steel frame
Neoprene membrane
OSB board
Damp proof membrane

0.09m/17.01m2/1.5309m3
0.01m/1.575m2/0.015775m3
0.01m/34.02m2/0.3402m3
0.00043m/17.01m2/0.0073143
m3

PPE
Gloves
Hard Hat
Work
clothes

Photovolta Cell,
monocrystalline 0.0151m/4.8m2/2300kg/m3
Local
ic panels
silicon
energy
Thermal insulation
70.73m/232.8m2/2500kg/m3
production
Metal frame
0.2517m/80.04m2/2700 kg/m3
facilities
2

PPE
Gloves
Hard Hat
Work
clothes
Harness

with

partioning

Green
house

Polyphenylene
oxide
PPO
Cell, amorphous silicon
Glass
PVB foil

0.002m/0.06m

0.0151m/4.16m2/2300 kg/m3
0.9635m/265m2/2200 kg/m3
0.335m/9.24m2/1070 kg/m3

PPE
Gloves
Hard Hat
Work
clothes

ground
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5.3.

SITE DESCRIPTION .

The éBRICKhouse prototype will take place in La cite du Soleil, Versailles, France.
Versailles is a city in Île-de-la France region, world-widely renowned for its château, the
château de Versailles and the gardens of Versailles, designated UNESCO World Heritage
Sites. According to the 2008 census, the population of the city is 88,641 inhabitants, down
from a peak of 94,145 in 1975.
The history of Versailles and its famous king, Louis XIV, is connected to the sun, which the
illustrious monarch made his emblem.
A new tow, founded by the will of King Louis XIV, it was the de facto capital of the kingdom
of France for over a century, from 1682 to 1789, before becoming the cradle of the French
Revolution. After having lost its status of royal city, it became the prefecture (regional
capital) of Seine-et Oise Département in 1790, then of Yvelines in 1968, and a Roman
Catholic diocese. Versailles is historically known for numerous treaties such as the Treaty of
Paris, which ended the American Revolutionary War and the Treaty of Versailles, after
World War I.
Located in the western suburbs of the French capital, 17.1 km (10.6 mi) from the center the
Paris, Versailles is in the 21st century a wealthy suburb of Paris with a service based
economy and a major touristic destination as well.
Our prototype will take place in the lot S2. The lot size is 20*20m2

5.4.

CLIMATE DESCRIPTION

The prototype is going to be build up in Castellón (Spain) which has a Mediterranean
climate. Mediterranean climate is found between the 30o and 45o degree latitudes. This
climate is often found on the western sides of continents. Mediterranean climate gets its
name from the climate found around the Mediterranean Sea. Is very mild (few extreme
temperatures), so it really on has 2 seasons: summer and winter. Summers are longer than
winter, and the winter is very mild. Very few places experience snow in a Mediterranean
climate. The seasonal changes are due to changes in ocean currents and water
temperature.
However we are going to focus more in the climate in Versailles.
The type of climate in Versailles: typical Western European oceanic climate which is
affected by the North Atlantic Current. The overall climate throughout the year is mild and
moderately wet.
Climate during the competition: Summer days are usually moderately warm and pleasant
with average temperatures hovering between 15 and 25 °C, and a fair amount of
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sunshine. Each year, however, there are a few days where the temperature rises above 30
°C. Some years have even witnessed some long periods of harsh summer weather.
More recently, the average temperature for July 2011 was 17.6 °C (63.7 °F), with an
average minimum temperature of 12.9 °C (55.2 °F) and an average maximum temperature
of 23.7 °C (74.7 °F).

Daily information can be obtained from the services of Meteorology National (Antenna
WEATHER France - Tel: 0892,680,213.).
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5.5.

ACCESSES AND PATHS FOR VEHICLES .

People transporting from Castellón (SP) to Versailles: transport van
People transporting from Horsens (DK) to Versailles: transport van

Transportation of common materials and people by road From Castellón, distance:
1341km.

From Castellón take the AP-7 Direction Barcelona, go 263km and take the exit in AP-7/E-15
direction Barcelona/E-9/Terrassa/Manresa/Girona/Francia 25.9km continue E-15/AP7/Girona/França 137km. Continue to A9 120km. take the exit to A75 direction ClermontFerrand/Millau/Béziers 336km. Continue for the A71 290km. Join up to A10 14.6km. Follow
the signals to Paris/chartres 81.9km. Take the exit to N118/Versailles/BoulongeBillancourt/Paris-Porte de saint-Cloud/Les Ulis. Continue to N118 16km. Take the exit To
Versailles/Rouen. Join Up a A86 3.1km. Take the exit 4 to D91 Direction Versailles/Château.

ACCES AND ROUTES AND ROUTES INSIDE LA CITE DU SOLEIL.
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When our trucks and the equipment van are moving in La Cite Du Soleil, the speed of the
vehicles will adapt to the step of a man, but maximum 5km/h. Our equipment van will
arrive first into the lot, and it will be used as an equipment container. It will stay at the same
place during the construction, and it will leave the lot last after the assembly.

Transportation of common materials and people by road From Horsens, distance: 1196km.
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RISKS DURING THE TRANSPORT
According to the EU-OSHA the European Agency for safety and health at work and the
document managing risks to drivers:
In the road transport sector, as with any other, it is important to pay attention to working
conditions in order to ensure a skilled and motivated workforce. Certain characteristics of
the sector make it more difficult to practice risk management than in other sectors. But by
taking account of how the sector operates in practice, and the characteristics of drivers
themselves and the way they work, risks can be successfully managed.

Occupational risks in the road transport sector

Road traffic accidents are a leading cause of workplace death, injury and disability in
many countries around the world. Road transport drivers are regularly exposed not only to
the dangers of the road, but to a broad range of other hazards and OSH issues associated
with both driving and non-driving tasks. These include:














loading and unloading vehicles
slips and trips and falls climbing in and out of cabs
rest and toilet facilities
vehicle design and maintenance
musculoskeletal and vibration-related disorders
hot and cold cabs
noise
stress
working hours, shift work and fatigue
violence from members of the public
exposure to hazardous substances
lone working and working away from a fixed base
Unhealthy lifestyle – for example lack of exercise, poor eating habits.
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For risk management it is also important to recognize that drivers are not a homogenous
group and include:





older drivers
young drivers
women drivers
Cross-border workers.

In addition, road transport drivers require high levels of professional skills and competence.
They have a major responsibility on the road.
OSH solutions, e.g. safer driving measures, may require additional time to carry out. This
must be taken into account both in work organization and work scheduling. On the other
hand, the introduction of defensive driving can result in lower fuel consumption and
therefore cost savings.
Training, refresher training and ensuring that procedures are properly followed are very
important for drivers, but they must be carried out in the framework of an organizational
system aimed at preventing risks and with clear management commitment.
Diversity in the workforce needs to be taken into account – for example, the needs of older
and younger workers, women drivers and foreign workers should be considered.
More information about occupational risks to drivers in the transport sector

5.6.

DETERMINING FACTORS FOR THE HOUSE PLACING

The house is placed in the corresponding lot as determined by the SDE Organization. Our
lot size is 20 *20 m2 and 10*20m2 for the storage
The soil is firm enough to hold the house. The prevailing material of the soil is dust and sand.
There are no special singularities in the lot. The organization will provide us a platform to
grant the level.

5.7.

OVERLAPS

WITH THE AFFECTED SERVICES AND OTHER CIRCUMSTANCES OR ACTIVITIES

OF THE ENVIRONMENT, ABLE TO CAUSE RISKS DURING THE CONSTRUCTION

Before setting-out the éBRICK house it will be determined whether or not there are any
kinds of risks during construction associated to possible existing rights or easements on the
plot or surrounding services. This is an important point that all the workers have to pay
attention.

530

RISKS GENERATED BY OTHER
Some of the tasks will be:




Circulation of heavy vehicles (cranes, trucks, etc.)
Pedestrian circulation
Load manipulation (cranes, forklifts, etc.)

And the risks associate with these tasks can be:




Risk of collision with other teams’ workers and heavy machines
Run over
Fall from the same height

These risks can be avoided if:








Circulation on the places reserved for such activity.
Pay special attention to crossing, when coming out of demarcated areas towards
non demarcated areas, near places with heavy machinery, areas with low visibility,
etc.
No running.
No jumping of any fences or any other object meaning a demarcation.
Warn the workers near you of your presence.
Pay attention to signals.

RISKS GENERATED BY ENVIRONMENT
Risks and Preventive habits for Heavy rain or rain of long-term
Risks




Degradation of the land
Electric shock due to humidity (electric tools)
Sliding (scale, scafolding.)

Prevention






Use anti-slide mats on slipping surfaces
Regularly remove water from the floor with scrapers
Replacement of defective cables
Waterproof plugs
Protective Clothes
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Risks and Preventive habits for extreme heat:
Risks





Dehydratation
Heat-Stroke
Sunburn
Insulation

Prevention:











Regularly drink water even if you do not feel thirsty (Approx. One glass of
water every 15-20 minutes)
Wear pale colors and 100% cotton clothes. Long-sleeve shirts and long
trousers.
Wear ample but light and light-colored clothing which allows sweat to
evaporate.
Protect your head from the sun
Avoid or reduce too much physical exertion
Adapt your pace of work to your tolerance to heat
When working outside, try to work in the shade where possible
Remember to turn off any electrical equipment which produces unnecessary
heat.
For those parts of the body directly exposed to the sun, use sun protection,
and apply it frequently (several times per day)
Try work in shade places if it is possible

Risks and Preventive habits for wind


Falling materials



Be hit with any material of construction



Fall from the deck



Visibility problems

Prevention:


Stop work if the wind is too strong (>45KM/H)



Safety glasses



Protection from falls by persons and from falling objects in the upper part of the
retaining walls
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Protection from falls from heights and from falling objects onto traffic areas and onto
work platforms

RISKS GENERATED ON OTHER
Risks



Trapped by turned over machines, tractors or vehicles



Falling objects



Electrocution

Prevention:


Protection against falls from covering heights compatible with planned roof work



Coordination of work in order to avoid risks



Delimitation of the working area and posting signs to prohibit access to persons
working or travelling nearby



Protection from falls from heights and from falling objects onto traffic areas and onto
work platforms



The operator shall be equipped with all necessary individual protection equipment
and make sure that third parties are kept away.

SELF GENERATED RISKS
Risks:


Overexertion

Prevention:





Training exercises before and after the shift
Have a good a physical condition
Prohibition of carrying loads in excess of 20 kg for men and 15 kg for girls
Proper posture to carry load

533

5.8.

DESCRIPTION OF WORKS

Assembly

Phase 1: Site preparation.
The installation of the security fences in the lot is the first thing to establish as it is part of a
safe building site for team members as well as for any other people at La Cite du Soleil
Then, the first truck unloads the container, containing first aid, the tent, tools, smaller
machinery and the rest of the materials necessaries for the works. After that, the next thing
to do is set up of safety basics and to guarantee the supply with electricity and the rest of
the group organize access to the tools inside the container. Regarding the electrical set up
and electrical installations it is to mention that all work is done without voltage in circuits.
Once all the safety measures are done, we can continue with the assembly of the
prototype

Phase 2: Foundation
First thing that we have to do is layout, place and level the plots. The plots consist of
adjustable steel elements, which dispense the occurring forces to the ground and
guarantee the pressure of the house. The installation of the foundation has to be done very
conscientious as it forms the basis of the house. In case these works are not done properly
all subsequent works are more complicated. This means every single post base made of
steel needs to be placed to its exact position.
Phase 3: assembly the structure of the stand and the floor and the roof of the greenhouse.
Before start to establish the modules we need to prepare the other elements of the
prototype so when we go to assembly the rest of the modules with the crane, all the
elements will be ready to be assembled between them.
For this phase we are going to use most of the hand tools, for that we have to pay
attention and use the adequate individual protective.
Phase 4: establish the prefabricate modules/ structural works
The prefabricated modules will be unloaded and assemble during this phase. It’s a critical
phase because these modules are large and weighs several tons. All modules are
prefabricated with the structure and the interiors are also inside the modules.
In this phase the truck will unload each module corresponded in each order. The elements
are supposed to be lifted and simultaneously placed by crane (and its professional crane
operator). In this stage a special focus is laid on safe crane. Therefore the crane´s
operating area is marked by visual signals. Besides, there are only as few workers on site as
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necessary. It’s important to take care about the rain and protect the house whit a tent or
with permanent waterproof films.
First we will implement the module A, once set up we well seal the module B. module E,
module C and finally module D.
Phase 5: Establish the windows and the greenhouse in the prefabricate modules.
To take advance to the crane used in the before phase, we will install the glasses of the
greenhouse. This part is very delicate for two reasons, one because is very weigh and also
because is made in glassed. We have to take care in the attached the walls to the
prefabricate modules.
Now is time to install the windows. In that phase it makes sense to start with the installation
of simple elements. At this point a team member will gets a professional instruction into the
process of these works.
Phase 6: exterior cladding
In this phase we will place all the exterior cladding made with ceramic tiles, this is the
largest phase in the construction (four days) and the most tedious task because the
members have to handling all the cladding panels and this will cause overexertion on the
decathletes. Also, with the scaffolding, because it will be the possibility of fall persons from
the scaffold, or fall objects or tools in the heads. For that reason is so important to use the
adequate collective and individual protection.
Phase 7: installation of the PV panels, Technical installations
First of all, we will implement prefabricated frames. To minimize the working at height, PV
panels will be previously fixed on frames. Then, we will implement joints between frames
and sheet metal work. To finish, electricians will wire lighting and PV panels.
By the time all structural work is done it is time to set up the remaining technical installations
needed for electricity. Technical installations are to be done inside as well as outside the
house. These working steps may take place simultaneously and will be team experts in
each area.
For roof works there are special collective and additional individual protections generating
the highest level of security. A scaffold structure is mounted on the outside perimeter of the
roof in order to assure the team member´s security. This scaffold complies with the
regulations and will be establish by an expert worker and it will be only few and trained
workers working on the roof wearing individual protection like safety belts. Setting up the
solar system of the house it’s time to connect all the electric cables
Phase 8: establish the plot.
Once the prototype is done, the landscape is designed by assembling a wooden deck
with the ramp.
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The exterior platform is the first thing to be adjusted. As soon as the substructure of the deck
is mounted, the prefabricated wooden floor elements can be laid on top. Then they only
need to be screwed together.
Phase 9: finishes
When the exterior as well as interior works end, it’s time to prepare the decoration of the
interior of the house. We will try to create a great atmosphere for all the visitors, for that we
will place the plant in the greenhouse and choose the best furniture according with the
house and the outside.
During this last phase the team cleans up the house and the whole construction site.
All the house´s final inspections and approvals by the SDE Organization should be
conducted. In that case the house can be taken into operation and the last justifications of
the technical equipment are taken.
Last, the tool and first aid container needs to be loaded and removed.

Maintenance:

The “maintenance” of the house confines to few measures: installing and checking
instrumentations like sensors and data loggers for competition purposes, comparing
measurements of the organization and the ones of the team, closing windows and doors
after public visits, tiding up the house for the next day of presentation, performing the
required contest like washing.
Once the prototype tested, maintenance operations will be concentrated in cleaning the
house and its surroundings, cleaning solar panels (thermal and photovoltaic) and change
the filters of the heat pump.
Furthermore, problems in electrical installation could appear so repairing the electrical
installation is an eventual maintenance activity. These are processes which do not obtain a
high safety risk. Nevertheless it is to mention that these activities are only accomplished in
times there are no visitors on site.

Disassembly:

The disassembly of the prototype follows almost the same procedures as the assembly but
the other way around. First of all, the setup of the construction site has to dismounted. That
means in particular that all safety measures have to be established and everything has to
be prepared in order to guarantee a continuous workflow. The house is taken out of order.
The supply of electricity has to be secured by installing the generator again. Then the
disassembly of the house can begin.
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All moveable interior and exterior elements are to be cleared away. After that, parts of the
interior as well as the finished floor elements are to be disassembled.
The suspended ceiling, the facade and the curtain is removed. Meanwhile the wooden
deck can be disassembled. Inside the house the interior works go on: demounting all
furniture and technical installations like household appliances, building automation, cooling
ceiling and lightning. Also the finished floor needs to be disassembled. After that the
outside works concerning the technical installations (photovoltaic, solar thermals and
tanks) are accomplished after the disassembly of deck´s substructure. Step by step all
moveable and portable elements are disassembled, carefully packed and loaded into
trucks until the framing is the only thing left. By the help of the crane all glazed elements,
the roof elements, all the modules and the floor elements have to be disassembled, similar
to assembly. Before tiding up the site and leaving it as found, the foundation has to be
demounted.

5.9.

TRADES WHOSE INTERVENTION IS AFFECTED BY THE RISKS PREVENTION

The équipe VIA-UJI wants that any risks wouldn’t happen in any of the phases, for that we
make a safety plan and OBLIGES ALL ITS MEMBERS TO KNOW AND STUDY it as well.
It is important to be informed about European directives on labor safety, on Spanish and
French labor safety legal regulations and procedures before the work starts in Spain or in La
Cite du Soleil in Versailles.
The visitors will be instructed concerning H&S issues in the team’s lot and if the H&S officer
judging by the nature of the works in process, may grant and assist the visitors for a visit
inside the team’s lot.
In order to guarantee their safety the team prefers and focuses on developing collective
protection instead of individual. An individual protection only is an additional measure
reducing the risk level even more.
Almost, HS Coordinator will ensure that whenever important activities are being developed,
visitors shouldn’t be inside the lot and shouldn’t disturb.
Safety measures must be made or agreed for our own team, with the team who will be our
direct neighbors and visiting works. With the transport company, with supporting
companies working on-site(crane operator, etc.) with the SDE organization and whit visitors
and guests guides.
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5.10.

AUXILIARY RESOURCES PLANNED FOR THE CONSTRUCTION .

The following list shows the auxiliary resources that will be used in the assembly of the
backhouse and the references in the HS -Drawings.

AUXILIARY RESOURCE
Tools storage container

ACTIVITY
All activities requiring the use of a
material that is stored inside the
container

Tent

The tent will be useful for resting and
dining area, water supply for workers,
hosting first aid equipment, etc.

Generating set and electrical panel
Lights
Scaffoldings
Fences

5.11.

All activities requirement electrical
power.
(the organization will provide us)
To produce light during the night
Assembly structure and panels
To delimited the perimeter of the lot

MACHINERY PLANNED FOR THE CONSTRUCTION .

MACHINERY
Transport van

ACTIVITY
The van will be used for the transport
of people as well as materials

Transport truck

Unloading, stocking and loading with
crane.
load/unload materials from the truck
and establishment of construction
element

Crane

Hand tools
Forklift
Fences

Cut, drill, screw, etc.
To move heavy loads in the lot
To delimited the perimeter of the lot
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5.12.

CONSTRUCTION SITE INSTALLATIONS AND DESCRIPTION OF HYGIENE CONDITIONS
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Construction site reception
facilities

Duration of work
>4 months

Restroom
Armchair
protected of
the sun

Chair

<4 months

x

The restrooms shall
be sized so as to
take into account
the presence of any
female staff.

x

There must be a
sufficient number is
chairs .
Divided
into
2
compartments

x

Changing
room

Comments

wardrobe

x
Bench to sit
while
you
are
changing

5.13.

There
will
be
sufficient benches to
let workers sit while
they are changing
its clothes

CHARACTERISTICS TABLE FOR STOCKS.

Material
Tools
Wood
Windows
Greenhouse
floor and roof
Stand
Paper
Inert
Plastic

Characteristic
Accessible for
the workers
heavy
delicate
delicate

Dimensions
4.00m*1.20m

Transport
By van

Location
inside the lot

3.50m*4.50m
6.00m*3.20m
2.50m*8.00m

By truck
By truck
By truck

inside the lot
inside the lot
inside the lot

heavy
Waste
waste
waste

1.50m*7.00m
4.00m*1.20m
1.50m*1.20m
3.00m*1.20m

By truck
-

inside the lot
inside the lot
inside the lot
inside the lot

6. ACTIVITIES FOR RISKS PREVENTION
Before the construction starts its necessary to inform and teach the workers about the risks
they are exposed before, during and after the works and the preventive measures to
adopt. Every decathlete and workers who will take part in the works will receive a course
about risks prevention in origin, collective protection and individual protection.
Équipe VIA-UJI will make the following activities:
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Periodic team meetings: In these meetings, also will be studied the measures and activities
for reducing and eliminate risks that wouldn’t be considered previously or improvement of
the actions when important changes appear which change the Health and safety
conditions in works. Every worker will communicate the risks detected suggesting
improvements on the measures adopted.
Courses: we are going to make different groups for the construction. Every group will be
responsible of a different part or system of the house. Every group will be trained to
develop its activity as well as possible. This training will be given by the H&S members in
collaboration with the companies which provide the materials and systems.
Work Training: the house will be built and un-built before the competition in Versailles. This
will allow the team to practice and reduce the risks associated to the building construction
and be conscious about the possible risks that may appear in each phase.

Activities that the team will develop during the works
Assistance to daily meetings with SDE Organization: The responsible of the H&S during
construction will attend to the daily meetings that are established by the SDE Organization.
This will help the team to control properly the security measures and inform the organization
about any issue that could arise.
Daily internal meeting with the team members of every shift previously: At the end of the
day, internal meetings will be made to talk about every incidence, change or
communication to/from the organization and to see if everything is going to do as we
expected.
Internal meeting with the team at any time to coordinating, organization and explanation

1. MODULES AND MAIN
0. GENERAL INFORMATION
COMPONENTS

6.1 CONSTRUCTION PLAN : DETERMINATION OF WORK EFFECTIVE TIMING .

FUNCTION

CONSTRUCTION
WORKING TEAM

1

Site Coordinator

Working
Morning

2

Site Coordinator

3

Site Coordinator

NAME

TELEPHONE NUMBER

David
Team FernandezCamuñas
Gallego
Team
Daniel Ƿor

Working
Afternoon
Working
Team Santi Bellmunt
Night
Conde

NAME

DIMENSIONS [m]

1

Foundation Elements (adjustable plots)

several
components

2

MODULE A: Bathroom module

4.0 x 2.20 x 3.30

3

MODULE B: Kitchen and main facilities

8.0 x 3.00 x 3.30

4

MODULE C: Long void module

8.0 x 3.00 x 3.30

WEIGHT
[kg]
to
be
estimated
to
be
estimated
to
be
estimated
to
be
estimated

MACHINERY USE FOR
UNLOADING/LOADING
by hand or fork lift
Crane
Crane
Crane

542

5

MODULE D: Short void module

4.0 x 2.20 x 3.30

6

Exhibition module structure + furniture

8.30 x 1.50 x 3.30

7

Greenhouse elements

8
9

2. VEHICULES (Trucks, Vans, etc.)

1
0
1
1

several
components
several
Platform elements
components
Ventilated Façade structure + ceramic several
tiles
components
several
Solar caption elements
components

to
be
estimated
to
be
estimated
to
be
estimated
to
be
estimated
to
be
estimated
to
be
estimated

Crane
Crane
by hand or fork lift
by hand or fork lift
Fork lift

TYPE

DIMENSIONS [m] (Tractor unit WEIGHT [kg]
+ Trailer)
Loading)

1

TRUCK
1:
foundation
elements,
greenhouse elements, exhibition module

5,79 + 14.50

to be estimated

2

TRUCK 2: Module A & B

5,79 + 14.50

to be estimated

3

TRUCK 3: Modules C & D

5,79 + 14.50

to be estimated

4

TRUCK 4: External cladding, solar caption To be estimated ( Possibly not
elements, and other finishing materials
trailer but light truck)

(Truck

+

To be estimated

5
6
7
…
CAPACITY
1

80T crane: Module A

2

80T crane : Module B

3

80T crane: Module C

4

80T crane: Module D

5

80T crane: Greenhouse components

ASSEMBLY

3. CRANES

Crane

USAGE TIME

8h

PHASE

MATERIAL
RESOURCES

AND

EQUIPMENT HUMAN
RESOURCES

0

Site preparation (infrastructures)

hand tools

6-8 workers

8h

1

Laying of ground foundations

hand tools

6-8 workers

16h

2

Assembly Exhibition module

Fork lifting,
tools

3

Placement of Module A

Crane, fixing tools

6-8 workers

4

Placement of Module B

Crane, fixing tools

6-8 workers

5

Placement of Module C

Crane, fixing tools

6-8 workers

6

Placement of Module D

Crane, fixing tools

6-8 workers

7

Assembly of Greenhouse + PCM system

Crane, fixing tools

10 workers

8

Finishing Roof

hand tools

6-8 workers

8h

9

Interior installation

hand tools

6-8 workers

8h

1

Interior works

hand tools

6-8 workers

8h

scaffolding,

hand

DURATIO
N

6-8 workers

8h
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0
hand tools, scaffolding

10 workers

32h

External Cladding

hand tools, scaffolding

18 workers

88h

Installations

hand tools, scaffolding

8 workers

16h

Platform

Hand tools

8 workers

16h

Finishing

Hand tools

8 workers

16h

Furniture and interior design

Hand tools

8 workers

16h

1

Disassembly platform

hand tools

8 workers

1 day

2

Disconnecting electrical and plumbing systems hand tools

2 workers

6h

3

Disassembly of PV systems

8 workers

8h

4

Disassembly of Greenhouse

10 workers

1 day

5

Removal of Modules C & D

Crane, hand tools

6 workers

4h

6

Removal of Modules B & E

Crane, hand tools

6 workers

8h

7

Removal ground foundations for modules B, C,
hand tools
D and E

10 workers

5h

8

Removal of Module A

Crane, hand tools

6 workers

4h

9

Removal ground foundations for module A

hand tools

10 workers

2h

1
0

site cleaning

hand tools

10 workers

4h

DISASSEMBLY

5. WASTE MATERIALS

ASSEMBLY

Photovoltaic installation

Fork lifting,
tools
Fork lifting,
tools

STORED

scaffolding,

hand

scaffolding,

hand

TYPE

VOLUM [m3] or WEIGHT [kg]

1

Cardboard or similar materials

to be estimated

2

Plastic materials (wrapping)

to be estimated

3

Metal wasted (from on-site adjustments)

to be estimated

1

to be estimated

2

to be estimated

3

to be estimated

…
DESIGNATION

6. COMPONENTS TO BE
DURING COMPETITION PHASE

DISASSEMBLY

1
1
1
2
1
3
1
4
1
5
1
6

1

Light working tools

2

Electric and plumbing replacement

3

Individual Safety Equipment

4

Lot limitations (fences, barrier tape or similar)

DIMENSIONS [m] WEIGHT [kg]

5
6
7
…
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6.2 OVERLAPS AND INCOMPATIBILITIES IN THE CONSTRUCTION
There are 23 teams assembling their houses in a very short period of time there surely are
activities accomplished at the same time. Besides, all these activities want to be
documented by the teams themselves, by the SDE Organization as well as by public press.
In order to secure the safety of all the involved persons (team members of other teams,
visitors, press, film crew, SDE members, etc.) we have to be careful whit the activities that
can cause overlaps and incompatibilities.
In the maintenance process there are not contemplated possible risks due to the overlap
operations and activities, the main prevention procedure is situate in different places the
activities to avoid these kind of risks and is very important in other case to analyze the
activities that will developed at the same time, and analyze:






People around the plot
Movements of visitors and general public
Other team Works
Other teams vehicles
Movements of others cranes

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.
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6.3 NUMBER OF TEAM MEMBERS TAKING PART IN THE CONSTRUCTION .

-

During the assembly phase this will be the number of team members per day:

16-Jun 17-Jun 18-Jun 19-Jun 20-Jun 21-Jun 22-Jun 23-Jun 24-Jun 25-Jun 26-Jun
25

-

25

26

26

26

29

29

30

31

31

31

During the disassembly phase this will be the number of team members per day:

15-Jul 16-Jul 17-Jul 18-Jul 19-Jul
25

25

25

25

24

6.4 CONTRACTING PLANNED
Logistic company, crane company
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7. CRITICAL WORK PHASES FOR RISKS PREVENTION
In the next list are identify which activities mean a “serious risk”, in accordance with the
definition established in RD. 1627/1997 annex II:




Operations with especially serious risks of burial, collapse or falling from a great
height difference, due to the activity’s characteristics, the procedures applied or the
environment.
Operations requiring the assembly or disassembly of heavy prefabricated elements

In our works we only going to see the risks underlined and this risk will be avoided
developing the following prevention measures:
1. The crane will be directed by specialist person, accredited to develop the work and it
will start moving only when the coordinator orders and workers must work always in a visible
place.
2. The load will be controlled by four lines in every side of the load, long enough to keep off
the load.
3. Workers must keep in every moment, the security distance from the heavy fabricated
elements being unload to avoid being trapped and hit by the load.
4. This operation will be directed by one experienced persons, independent of the worker
who controls the crane and the ones who control the load.
5. In case of fall of the elements, nobody must move until the crane is stopped and it is
verify that nothing else can be fallen.
6. All the workers must wear the working clothes, which are clear and include the safety
jacket.
7. Workers must work in shifts and machinery for heavy loads will be used when having to
move heavy loads and medium loads will be moved by some workers. It is necessary to
remember the workers that the maximum weight for one only person is 25 kg
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8. RISKS IDENTIFICATION AND EFFICACY EVALUATION OF THE ADOPTED PROTECTIONS
8.1 LOCATION

AND IDENTIFICATION OF THE AREAS WHERE THE WORKS INVOLVING SPECIAL RISKS

WILL BE DEVELOPED

ACTIVITY

LOCATION
Around the lot

Unload trucks

In the construction lot

Movement of suspended
loads thought the use of
crane

Around the crane and
underneath
the
crane’s working radius
Assembly and disassembly
of
heavy
prefabricate
elements

On the roof
Work on the roof

MEASURES
Delimitate the next areas:
- Truck load / download area
- Temporary storage area
- Storage area
- Circulation area
- Posting the needed signals in
the area
Working
under
safe
procedures previously studied
Sidestepping
the
area
underneath
the
crane’s
working radius, avoiding
at
any
time
working
underneath suspended loads
- Restricted access
- Always qualified workers
- Posting the needed signals in
the area
Working
under
safe
procedures previously studied
- Maintain the load with ropes
- PPE
- Coordination of load transport
Sidestepping
the
area
underneath
the
crane’s
working radius, avoiding
at
any
time
working
underneath suspended loads
- Posting the needed signals in
the area
Working
under
safe
procedures previously studied
- PPE (harness and connecters)
- lifelines
- Posting the needed signals in
the area
Working
under
safe
procedures previously studied
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8.2 RISKS IDENTIFICATION AND EFFICIENCY EVALUATION OF THE ADOPTED PROTECTIONS
The risks identified for every activity are indicated in the first column of the risk’s evaluation
tables included in items B.An.1 and B.An.2 of this document. The protections adopted to
resolve every risk are also indicated in the same tables.
The efficiency of these protections allows us conclude that the qualification 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.

9. COLLECTIVE PROTECTIONS TO USE
Our Team provides every work unit with collective protections, during the assembly,
maintenance and disassembly phases of the house. Our team members, crew and
volunteers that will use the collective protections will be trained on their proper use,
inspection, and limitations. Concerning technical specifications of the collective
protections : it will be in accordance with the current French and European legislation.
Although, shall have the “CE” branding, guaranteeing their adaptation to the regulation in
force.
The Project Supervisor and each TEAM are responsible for providing, implementing, and
maintaining group protection up to its final disassembly or up until the end of construction.
For both the Project Supervisor and each TEAM, the HSE Coordinator implements and
maintains these tools.
Sub-contractors can implement group protection in agreement with and under the
responsibility of the Project Supervisor and of each TEAM.
All of the group protection implemented by the company on the construction site must be
described in detail in its ISHPP.
Group protection must be designed and constructed to meet the following general
principles:
Always be implemented prior to the onset of any risk
Be adapted and sufficient 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 authorized to disassemble it.
However, group protection can only be disassembled in the following situations:
Elimination of the risk related to the advancement of work
Definitive group protection of the overall work is in place and is sufficient for the
remaining work
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Another temporary device of equal efficiency is implemented. (A procedure should
be established in the ISHPP by the company which falls into this category)
If at the conclusion of the Contractor’s work, one or more risks still remain on the structure,
the conditions set forth above will apply. The latter must implement group protection in
consultation with the Project Supervisor or the TEAM concerned, which are called on to
succeed.
All construction workers whose interventions require the removal of group protection
implemented by the Project Supervisor or by each TEAM must implement, after agreement
from the Project Supervisor and the TEAM involved, replacement equipment suitable to
carry out its work, ensuring effective group protection. It also ensures maintenance until the
end of the construction or until the replacement of initial protection.
Safety devices implemented by a company for its personal use (scaffolding, nets, barriers,
etc.) or group protection shared with other companies can only be moved or changed by
those who originally installed them.
Any modification will be joined as an addendum to the ISHPP before work commences.

This is a complete list of the collective protections.
Fences: fences around the lot, security fence for passage obstacle. The fences will be 90
cm high minimum and they will be made by metallic tubes and legs to keep them vertical.
This way, people from outside the team won’t be able to go in, and people working inside
the lot will be protected from possible traffic-related risks.
Upper fence provides support for the hand and prevents the fall Intermediate fence
placed between the main rail and skirting prevents the passage or sliding through the hole.
Plinth or skirting is a rigid element placed at ground level. Minimum size: 15 cm from the
work surface to prevent falling materials or tools to lower levels.

Fences around the lot
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Shoes for vehicles: would be put on the will of trucks and van when they would be stopped
on the site in order to avoid them to move.

Beacon cones and band: They will be utilized for marking elements and obstacles situated
on the floor and make them visible not to trip over them.

Entrances: in case of evacuation, if any of them is obstructed, the other one is free.
Stepladder: The stepladder will be used to go up to the roof. It must have an anti-gliding
and overturning base. The stepladder must be at least 1.00 m. higher than the highest point
to reach up with.
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Fire extinguisher: A fire extinguisher will be placed in an easy access place for utilization in
case of fire.

General lighting: general light generators will be placed in the lot to provide enough light
for the works taking place when the conditions aren’t proper. In addition, portable lights will
be placed in the lot, so lighting can be adapted to every work.

Small tent: will also be placed in the lot, so there is a zone with shadow and a rest area.

Drinkable water supply in the rest area
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First- aid kit: It will be present on the site construction in case of accident where first help will
be necessary while waiting emergencies.

10. INDIVIDUAL PROTECTION RESOURCES TO USE
According to the RD 773/1997 “sobre disposiciones mínimas de seguridad y salud relativas
a la utilización por los trabajadores de equipos de protección individual. BOE nº 140 12-061997” The RD 1407/1992, from November 20th will also be complied with, where the
marketing and free circulation inside the EU of the personal protection equipment are
regulated and the French regulations about protection to use this will be the protections
that will be used by the members of the team working in the construction of the house.
Aspects to be taken care of from a PPE (personal protection equipment)






Demand the CE marking.
Demand the instructions manual.
Train and inform the worker following those instructions.
Follow those instructions.
Keep up with the maintenance, cleaning and repairing it without losing or changing
its initial safety characteristics.
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Sun cream and cotton clothes: for preventing sun burns, it is recommended that the team
members will wear pale colors 100% cotton and use sun protection and apply it frequently
to the parts of the body directly exposed to the sun.

Security boots to protect against: hitting, trapping, punctures. Although there are some
protections that there are used only for the development specific activity.

Security helmet to protect from knocking, for all those involved in the work, even visitors
during the works.

Reflective jacket to make the team member wearing it more visible
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Leather or rubber gloves. The different gloves will be used depending on the work
developing.

Filtering paper mask to protect from dust

Hearing protection headphones: When there is a team member working in a too noisy
activity it will be necessary to wear the hearing protection headphones. Depend on the
work the hearing protection will be different, depends on the level of noise.
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Glasses to protect from discharges or impacts: When the worker is manipulating or working
with impact risks it will be necessary to protect the eyes.

Harness to protect against falls from height. When the worker is working in height, it will be
mandatory to wear the body harness to prevent the fall.
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10.1

SIGNPOSTING OF THE RISKS

The following annex contains the pictograms we use during the competition on the
signpost boards and on the equipment’s which requires it.
PICTOGRAM
PROHIBITING SIGNS

MEANING

WHERE IT PLACE/ACTIVITY

No access

Construction site

Climbing up the scaffold
permitted

scaffold

No
trespass
hanging load

under forklift, crane

No touch

Electric wiring

No smoking

Construction site
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PICTOGRAM
WARNING SIGNS

Open fire permitted

Construction site

Speed limit 5km/h

All La cite Du Soleil

Riding on forklift
permitted

forklift

MEANING

WHERE IT PLACE/ACTIVITY

General danger

Construction site

Working on the roof
Falling objects

During roof works
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Vehicle traffic

Cite du Soleil

Flammable material

generator

Possible hand injury

Construction site

construction machinery
traffic

Construction site

Handing load

lifting

Falling

Roof works
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PICTOGRAM
WARNING SIGNS

Electric shock danger

generator

MEANING

WHERE IT PLACE/ACTIVITY

First aid kit

Health and safety tent

Meeting point

Health and safety tent

Emergency phone

Health and safety tent
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PICTOGRAM
INSTRUCTION SIGNS

MEANING

WHERE IT PLACE/ACTIVITY

Safety gloves obligatory

Every activities

headphones

during all the works with
high noise

Safety boots with ankle
support and steel or
kevlar toe-cup

Every activity

Safety glasses obligatory

Reflective jacket

when using angle
grinder, works above
the head, strong
sunshine

Every activity
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Heat protection

Every activity

Works in high
Safety harness

PICTOGRAM
FIRE PROTECTION SIGNS

MEANING

WHERE IT PLACE/ACTIVITY

Fire extinguisher

Health and safety tent

Evacuation route

Whole the plot

Fire alarm

Whole the plot
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11. SAFE WORKING PROCEDURES OF EVERY TEAM MEMBER
Each worker has to take basic security precaution measures, which are established in the
HS plan. Before starting each shift, every worker must read this document.
In the HS Report and HS Drawings, each activity is described, which is a good manual to
know how the house is built. The risks and solutions are in two groups. The first one is the
general risks and actions, which have to be taken into account during the whole process of
construction. The second is the specific risks group, in which the specific risks and solutions
of each activity are described.
Each group has the following sections: risks, collective protections, individual protections,
preventive procedures and signposting.
The specific safe working procedures are in the corresponding table and drawing. The
following safe working procedures are the general preventive procedures:
Coordination and information among workers procedure
Working shifts are established in the HS Report, with the people working in each shift. To
coordinate all the information between the different groups, the first 30 minutes of every
shift will be used to tell to the following group how the work has been done and if there has
been any incident. This information will be written by the HS responsible of each shift in a
book to register everything. If there is any problem during construction, the communication
will be from the responsible to the Organization, and between responsible.

Access control
The éBRICKhouse is located on lot S2 on La Cite Du Soleil. The VIA-UJI équipe will work to
limit access to registered team members and SDE organisers through the duration of the
assembly and disassembly phase. Only members that have been authorized to work on the
house and who are familiar with this safety document and applicable procedures shall be
permitted access. Team Uniforms will also be used to make team members more visible
and unauthorized individuals stand.

Keeping clean the work area procedure
To develop the works correctly, the work area will always have to be cleaned. For this, the
cleaning tools will be in the lot.
When any activity of the HS drawings finishes, the lot will have to be cleaned, to avoid
possible risks associated to wastes.
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The trash will be stored in the assigned place.
Keeping area, tools and materials in order
In the HS Report and Site Operations section, function of each area of the lot has been
determined. This distribution has to be maintained. For that, signposting will be used, so
every worker knows where is stored every tool. When leaving the lot when finishing the
work, each worker has to put everything where it was before arriving. If any tool is broken or
in bad conditions, the worker will inform to the responsible, who will write it in the book and
tell to the next responsible.
Persons charging load procedure
There are some activities that require the movement of loads. When moving loads, they will
only be carried by humans if the weight is less than 20 kg for man and 15kg for women. If
the load’s weight is more than 20 kg or 15kg, it will be carried by machinery. When the work
consists of carrying loads constantly, the worker will make rests when he/she considers
necessary.
Persons movement areas procedure
To avoid people from outside the lot going inside, there will be a perimetral fence. This will
allow to avoid risks for workers related with outside factors. Inside the lot, during each work
phase, the areas where no one can be will be delimited (e.g.: when unloading the
modules). If anyone goes inside these areas, the responsible will expel out of the lot that
worker.
Trucks and machinery movement procedure
When trucks arrive to the lot or machinery is being used, the following measures will be
taken. The workers will have to be sure that the person working with the machinery or
driving the truck can see him/her, so the movement of the load doesn’t create any risk. The
responsible will always be in communication with the person controlling the truck or the
machinery to coordinate properly.
Noise reduction procedure: No loud noises are expected. In that case, the worker must put
on noise-isolating earmuffs to avoid possible ear hurts.
Persons working in warm and sunny weather procedure
Drinkable water will be provided to the team members in case that the temperature is very
high, placing a portable fountain in the lot. For preventing sun burns, team members will
wear pale colors 100% cotton clothes, long-sleeved shirts and long trousers. For those parts
of the body directly exposed to the sun, it is recommended to use sun protection, and
apply it frequently (several times per day). A small tent will also be placed in the lot, so
there is a zone with shadow.
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Persons working in cold weather procedure
During nights, low temperatures could be expected. For that, every team member must
take a coat to put on and work properly. This coat can’t interfere with the working clothes,
especially with the phosphorescent vest. Especially at night, this vest is very important,
because in case that the light conditions aren’t adequate, the person can be seen
perfectly.
Procedure in case of hard rain or storms
In case there is a hard rain or storm, every worker will have to wear a water-proof coat. This
will allow them to work in better conditions. The small tent will also allow to store under it the
pieces which can’t be wet.
Work time procedure
The work time is established in the Gantt diagram. Each shift will have to be respected.
There are some working gaps, stablished in case something gets delayed, so the scheduled
activities will be developed during the assigned time. In the HS report, the rests are also
established. During maintenance, in the first hours of the day, the works will be carried out.
Procedure in case of emergency
In case there is any emergency related to someone being hurt, the steps will be the
following:
1. Notify the responsible
2. Notify the Organization
3. See if the emergency requires an ambulance (call 112) and wait. If it doesn’t require an
ambulance, see the instructions placed in the lot to know how to arrive to the nearest
sanitary center.
Despite this, before the competition, courses will be held to know how to act in case of
emergency.
In case the emergency is related with fire, the following steps will be followed:
1. Notify the responsible
2. Notify the Organization
3. Clear the lot
4. Use the fire extinguish-tools to extinguish the fire
5. If the fire is big, call the 112
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Electrical connections procedure
The works will only be carried out by the person authorized to realize the connections.
During this work, the rest of the workers will have limited access to avoid interferences. To
unlock the electrical panel, only the HS responsible will have the key. All the works must be
done with no voltage in the circuits. When doing any outside connection, waterproof plugs
will be used. The Instructions and “CE” branding of all the different elements must state their
capability for being used outside.
Movement of the workers out of the lot
The following measures will be mandatory:
-Move from the lot to the outsides as less as possible.
- When going to the lot or leaving it, avoid the path for trucks or machinery the most that
you can.
- When crossing the trucks paths, always check that the truck driver can see you, call
him/her for the movement to do and check that the driver stop the movements to let you
cross.
-Always keep in communication with truck driver and the persons who direct the
movements of the truck.
-When going through the truck paths carrying loads, other worker must accompany,
directing the movements and advising truck drivers.
-All the workers must wear the working clothes, which are clear and include the safety
jacket.
In case of doubt
If there is any doubt about anything, the worker will ask the responsible for help. If the
responsible does not know the solution, he will ask the organization to help the team.

12. MACHINERY AND AUXILIARY RESOURCES
It is responsibility of the team to make sure all the equipment, auxiliary means and
machinery employed in site comply with the current regulations.
The partial assembly of the auxiliary means, machinery and equipment is for bidden: in
other words, omitting the use of one or some of the component included in equipment for
its correct functioning.
The use, assembly and conservation of the auxiliary means, machinery and equipment, will
be carried out following strictly the assembly conditions and its safe use, explained in the
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use manual supplied by the manufacturer. Therefore, and in those circumstances in which
safety might depend in the installing conditions, the auxiliary means, machinery and
equipment will be initially checked before its first use, and again after each assembly in
different locations.
All the auxiliary means, machinery and equipment to be used on site will have their own
safety devices incorporated when so specified by the current legislation. No auxiliary
means, machinery or equipment that does not comply with this is allowed on site.
If auxiliary means, machinery and equipment with the CE marking can be found on the
market, the team must keep them in mind and include them when presenting the offer for
the work execution, because these are safer than those without the marking.
The team will adopt the necessary measures to make sure that the auxiliary means,
machinery and equipment to be used on site are the adequate for the tasks carried out
and conveniently adapted to it, in order to guarantee the health and safety of the workers
on site. The ergonomics principles will be kept in mind, especially when designing the
working spots and the workers position when using the auxiliary means, machinery and
equipment

13. PLANNED MEASURES IN CASE OF ACCIDENT
13.1

FIRST AIDS

First aid is the provision of initial care for an illness or injury. It is usually performed by nonexpert, but trained personnel to a sick or injured person until definitive medical
treatment can be accessed. Certain self-limiting illnesses or minor injuries may not require
further medical care past the first aid intervention. It generally consists of a series of simple
and in some cases, potentially life-saving techniques that an individual can be trained to
perform with minimal equipment.

Procedure in case of fire and evacuation The Team members, in agreement with the
subcontractors present on site in various aspects, must organize, in terms of resources,
people, procedures, to deal, effectively and promptly, with emergencies that may occur
for various reasons during works execution and in particular: emergency injury, fire
emergency, evacuation of the site. In proximity of the site will be posted up the emergency
numbers and the ways to request the intervention of fire fighters and emergency care, as
well as the layout of the site. In any case, during the execution of the work all measures
against the risk of fire will be respected.
For small emergencies, the site will be equipped to provide immediate responses, for
example, modest principles of fire that could be turned off with the use of fire extinguishers
present in the site.
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If it is difficult to intervene with the use of fire extinguishers or if fire is significant, the
assistance of the Fire Department must be requested. The surrounding area and access
roads must be immediately cleared of materials flammable and obstacles; workers must be
moved away in a safety area.
Next to each activity with risk of fire or where open flame are used there must be at least
one fire extinguisher. Offices, deposits of materials and of various kind of substances,
machines and installation present, etc. are the places where it is most likely the
development of a fire. The work involving the use of open flames (welding, etc..) must be
approved and realized only after have taken the necessary precautions (removal of
combustible materials, presence extinguisher nearby, etc..). There must be an adequate
number of mobile extinction means chosen according to their specific field of use.

Procedure in case of accident or illness: In case of accident or illness during working
activities the person assisting the accident or who first becomes aware of what happened
has to call immediately the person in charge of first aid and identify the location and other
information useful to give first aid to the injured person. The Site Manager or other person in
charge must be immediately informed; in order to manage the emergency giving the aid
instructions in relation with the injury occurred. If the injury is not serious, he will have to
accompany the injured to the health center, whose location must be identified in the site’s
documents, and to notify the emergency ward of the arrival, informing doctors of what
happened and wounded’s conditions.
In case of serious injury is necessary to provide clear and complete information to let the
rescuers reach the accident site (address, telephone, the shortest road, reference points)
and try to provide, at the time of first contact with rescuers, a fairly clear idea of what
happened, the factor that caused the incident, which first medical aid has been provided
and current places and wounded’s conditions. Waiting for help the area must be kept
clear and an easy access way must be indicated. In case of accident it is important to call
and inform the SDE organization.
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First aid in case of injury: Evaluate as soon as possible if it is necessary someone else’s help;
avoid becoming a second victim: if there are other danger around the injured (electric
discharge, gas fumes) before intervening all the necessary prevention and protection
measures have to be taken; move the person from the accident place only if necessary or
if there is imminent or continued danger without, however, submitting to the same risks;
make sure of the injury: the type of injury (serious superficial, ...), part of the body affected,
likely immediate consequences (fainting, cardiorespiratory failure, ...)make sure of the
causes: single or multiple causes (falls, electrocution and fall, ...), physical or chemical
agent (chip, in-toxication, ...) put in the most appropriate position (for survival) the injured
and provide the first aid; reassure the injured person and explain what’s going on trying to
establish an atmosphere of mutual trust; maintain emotional stability in order to overcome
the unpleasant aspects of an emergency situation and control the feelings of discomfort or
distress that can derive from them.

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 infirmary
Phone numbers of outside emergency services
Phone number of the guard post
Waiting at a meeting point to help guide outside first aiders to the accident site,
Etc.

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
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He/she must also quickly inform the following entities:
French Labour Inspection
PPBBPW
RPFWH

13.2

TEAM’S FIRST AID KIT

As a first aid measure a first aid bag will be located inside the lot as it is indicated in the
drawings. This portable bag will contain the necessary elements to the right realization of
the first aid assistances. The material of the bag will be checked periodically by the
emergency responsible and the missing elements will be replaced.
The minimum contents of the first aids bag
are the following:
- Hydrogen peroxide
- Sterile gauzes or bandages
- Cotton
- Bandages
- Tape
-Scissors
-Crow bill
- Surgical gloves and disposable
-Disinfectant soap
-insulation blanket
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Next to the first aid bag a sign/poster
with the information of the closer
medical center and other information of
interest related to other sanitary
centers will be posted in a visible and
accessible place. This poster will be
made with waterproofing materials in
order to keep the information visible.

13.3

PREVENTIVE MEDICINE

Before the assembly and disassembly work a warm up and stretching session will be held, to
avoid the overload of muscle groups used in the work or muscle problems associated with
it.
A medical kit with standard medication such as painkillers, circulation support drops,
charcoal tablets, magnesium and other medicine will be carried along as a preventive
Versailles competition pharmacy“. Team members can also store their own medication in
it. Should a person require acute medication, e.g. because of allergies or diabetes, the
security manager will be informed about that before the stay in Versailles. A list with
respective information about the concerned team members will also be kept in this kit.
Thus, in case of emergency, the supply with the suitable personal medication is ensured
and a fast and competent reaction is guaranteed in urgent situations such as e.g. allergic
shocks.
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13.4

ACCIDENT VICTIMS EVACUATION

In case of emergency, such as an injury, fire or spill of potentially risked material, the only
issue of importance is the health and safety of the individual(s) at risk.
Improperly prepared or trained rescuers can endanger themselves and those they are
trying to rescue. Leave rescuers work to trained professional responders who are equipped
for emergency situations, unless it is absolutely necessary to do otherwise. In case of
Emergency:












In the event of an accident necessitating more than standard first aid, call 112 and
notify team and competition organizers as soon as possible
Tell the dispatcher the workplace location and the nature of the emergency.
Quickly verify safe access to the victim (check for exposed electrical wires,
damaged or unstable flooring around victim, noxious fumes or explosive gas, etc…)
so that rescuers do not become victims as well.
If you can reach the victim, administer proper first aid if required and trained.
Do not move the victim unless there is a need to evacuate the space.
First responders should clear a path to the victim. Others should direct emergency
personnel to the scene.
Assist professional medical responders when they arrive.
Inform the victim’s supervisor. After professional emergency personnel have arrived
and the victim has received necessary medical attention, the supervisor should
document accident area with photographs and written descriptions.
Supervisor should complete an injury report.

14. RISK IDENTIFICATION FOR POSSIBLE LATER WORKS
The possible later works risks will be identified and included in HS Plan, the activities of
maintenance are included in the ANNEX B. Any concerns regarding compliance to SDE
rules will be brought to the attention of the Safety Officer or Faculty member present. At this
time the team will assess the importance of the concern to determine proper steps to
remediate the problem.
Once all construction operations are complete, our team will conduct a final cleaning of
the house.
During this time the interior and exterior will be cleaned. All workers involved in these
activities will exercise caution when working with cleaning products to avoid ingestion into
eyes or mouth. All cleaning products materials will be environmentally friendly.
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Any work needing to take place beyond cleaning will result in stopping tour traffic and
following normative.
- PV panels may be cleaned via the ends of the house.
-Decks may be swept of debris with debris disposed of properly.
-Any electrical work will follow proper lockout/tag out procedures per standard electrical
code, standard normative.
-Any plumbing work will follow proper lockout/tag out procedures for associate pumps and
follow standard plumbing code for all repairs.
Ladders and tools will be stored on site to facilitate this process. Any ladders or tools used
during maintenance, drawing logistics in lot. Our site will be cleaned thoroughly at the end
of every shift and kept clean during work.
Wet area signs will be used until all surfaces are dry and suitable for general access.
Any chemicals used during cleaning will be labelled and used according to the
manufacturers guidelines.

15. USEFUL PLANS AND INFORMATION FOR POSSIBLE LATER WORKS
In general, these will be the adopted preventive and protection measures in the possible
later works:
• Any repairing or maintenance work will be correctly indicated and the affected zones will
be protected with fences to stop the way of non-workers people.
• There will be taken the individual and collective protections appropriate to the works to
execute and that guarantee the conditions of Health and Safety needed.

16. ADOPTED SYSTEM FOR THE LEVEL OF HEALTH AND SAFETY CONTROL DURING THE WORKS
In order to satisfy compliance of safe procedures during the construction process, the team
has adopted the following measures:
As indicated by the SDE Organization regarding each team internal organization, the team
designated the following team officers:
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Health & Safety Coordinator



Rosa Prades
635048245




Noelia Pitach
610916918




Josep Lluís Doñate Franch
651156434



Alexandra Belcea

Health & Safety Officers

Name and number
certificated worker 1

of

Name and number
certificated worker 2

of

first

first

aid

aid

At least one team officer that covers Health & Safety is present at all times during the
assembly, maintenance and disassembly of the prototype.
This safety assessment and the procedures were carried out by the HS OFFICER during daily
meetings and work-visits and control in coordination with the HS Coordinator and HS SDE
Organization.
All of Team members and workers have received first aids training. At least one team officer
that covers Health & Safety is present at all times during the assembly shifts, maintenance
and disassembly shifts when collective protections are installed in order to control the
safety measures adopted and assure the correct install and usage
The team provides the individual protections equipment (PPE) to every team member in
accordance with the possible risk as
During the construction process, every team member must include his identification and
sign in the next table:
Regarding the éBRICKhouse by means of my signature, I declare:





Equip VIA-UJI has provided me with the individual protections required (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 of the PPE , its
maintenance, storage and elimination procedure
I have received enough information to immediately stop the works and ask for a
new PPE , in the case they are damaged.
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17. FORMATION AND INFORMATION ABOUT HEALTH AND SAFETY
For our team the successful of the labor risks prevention is based in the training and
information of the workers in safety and health for that they can finish their work without
accidents or incidents.
Equip VIA-UJI, through its control, all the subcontractor employers and self-employed
workers are legally bound to train all their workers in order to achieve a safety work. In this
way, all the workers might know:






The own risks of their labour activity.
The procedures of safety work that they must follow.
The correct use and respect of the collective protection.
The correct use of the obligatory equipment of individual protection for their work.
Adopted measures in first-aids, fire-fighting and evacuation.

Training on Safety and Health must be delivered obligatory to all the workers,
independently of their role played in the building work, the type of their contract or its
duration.
All the workers will do the basic course of prevention of labour risk in the construction which
it consist in 8 hours
Characteristics of the course:







Basic and specific risks in the construction sector
Prevention measures
Emergency and First Aid
Safety signs
Fire protection
Emergency and evacuation plans

The course will be recognized by the “fundación Laboral de la Construcción”
Also meetings will be held health and safety every day of the assembly and disassembly will
be given guidelines on PRL before the execution of the tasks prior to start work to avoid
overexertion during the load and movements of heavy charges there will be adopted
The instructions for engineer, drivers, maintenance personnel or other similar personnel, a
part of the aforementioned, must include the following: restrictions of use and operation,
verification and maintenance of the equipment. These instructions should appear in written
form at the machinery or work equipment, always it is possible.
The entrepreneurs must justify that their workers are training in Labor Risks Prevention, that
they know the hazards and risks derived from their work, preventing measures, collective
protection means, individual protection means and procedures of safety work for the
machinery and tasks that they will develop.
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The licenses and authorizations to drive machinery and operate them must be in effect
and documented.





Crane license.
Forklift license.
Driver license.
Authorization to operate lift platforms.

The coordinators at the building work must inform the team about:







The results of the assessments and controls of labor environment of their labor
activities, as well as the data of their state of health related to the risks they are
exposed to.
The risks for their health related with their work, as well as the technical prevention or
emergency measures that have been approved or must be approved.
The existence of serious and imminent risks that could affect the workers, as well as
the adopted dispositions or those which must be adopted related to protection,
including the evacuation of their work position.
Their right to stop their activity in the case that, under their point of view, exists serious
e imminent risks for the health and they cannot contact immediately to their
superior; or in the case that they have advised about the risks but any corrective
measures have been adopted.

This information must be given personally to the team, during the work hours or at any other
time. In all cases, it will be considered as working hours.
Regarding the éBRICKhouse by means of my signature, I declare:





Equip VIA-UJI has informed me about the work I’m going to develop
I have received information about the possible risks associated to the works
I have received training in order to develop safe work procedures, and to avoid or
resolve the risks associated
I have received training concerning the Collective Protections to use, its correct
usage and its maintenance procedure
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18. EMERGENCY EVACUATION PLAN DURING THE ASSEMBLY AND DISASSEMBLY PERIODS
In case of emergency during the assembly or disassembly it will be easy to get out of the
prototype because there are two ways to exit.
For work on the roof, there will be a permanent means of access that can permit to
escape rapidly from the roof.
During the competition, it must be possible to open the main entrance and the door of the
greenhouse, when people are in the house.
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 La Cite Du Soleil.
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PROTOCOL OF ACTIONS IN CASE OF ACCIDENT
WHAT TO DO IF THERE IS AN ACCIDENT
(Decree nº 79 228 of 20 March 1979)

PROTECT, ALERT, PROVIDE FIRTS AID
THINK BEFORE ACTING
To avoid worsening the situation:
PROTECT




Yourself
The victims
Others
( for example by informing those around, marking out the area, cutting off electricity
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.
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IN THE EVENT OF AN ACCIDENT
18

Call the fire service
Mobile:

112

and say:
1.

THIS IS THE CONSTRUCTION SITE:
CITE DU SOLEIL 2014
Address: Domaine du château de Versailles
Allée des Matelots
VERSAILLES

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.

NEVER END THE CALL FIRST
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IMMEDIATELY INFORM THE CONTROL ROOM

TELEPHONE NUMBERS OF EMERGENCY:
Emergency: 112
Local Police, Gendarmerie: 17
Fire Department: 18 poste fixe – Portable: 112
Ambulance: 15
Police: 17

Nearest Hospital:
CHU de Versailles,
117, rue de Versalles,
78157 LE CHESNAY
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DETAILED WATER
BUDGET
614

System

Consumption/act (l) Act/contest total (l)

Dishwasher

9

5

45

Washing machine 50

7

350

DHW

50

16

800

Cooking

2,5

5

12,5
1,207.5

TANKs Capacity:
1 x Fresh Water tank: 1,500 (l)
1 x Grey Water tank: 1,500 (I)
1 x Recycled Grey Water tank: 250 (l)
1 x Rainwater tank: 250 (l)

Water Supply:
-

June, 25th: 1,000 (l)
July, 7th:
500 (l)

Water Removal:
-

1st Removal: 700 (l) (estimated)
2nd Removal:
400 (l) (estimated)
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PROJECT
SPECIFICATIONS
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item
1. Structure

1.1 Foundation
adjustable support
1.2. Structural floors and steel frame exterior
sections
walls

link
https://drive.google.com/file/d/0B2fYqdOV0AyQY2t3akt5TVdHUzg/edit?usp=sharing
https://drive.google.com/file/d/0B2fYqdOV0AyQOUpWdDJ5Q1pmM1E/edit?usp=sharing

exterior platform deck https://drive.google.com/file/d/0B2fYqdOV0AyQLTdKZ3lRRU4wWGM/edit?usp=sharing
2.
Architecture

2.1. Enclosure

2.1.1. waterproof

2.2. Openings

2.3. Partitions

vivania

http://www.vivania.es/

facade insulation_1

https://drive.google.com/file/d/0B2fYqdOV0AyQWUJxdDFfZjR6RnM/edit?usp=sharing

facade insulation_2

https://drive.google.com/file/d/0B2fYqdOV0AyQNWh6dDR6RnAzSGs/edit?usp=sharing

covering insulation

https://drive.google.com/file/d/0B2fYqdOV0AyQeVBoY0xkd19sdm8/edit?usp=sharing

danosa_esterdan plus https://drive.google.com/file/d/0B2fYqdOV0AyQSFFWTFpJRXFfelE/edit?usp=sharing
danosa_danopol hs

https://drive.google.com/file/d/0B2fYqdOV0AyQSFlKOUh6VW1iTEE/edit?usp=sharing

danosa_danopol 250

https://drive.google.com/file/d/0B2fYqdOV0AyQbndqVDdjczdldTQ/edit?usp=sharing

danosa_profile a

https://drive.google.com/file/d/0B2fYqdOV0AyQb0RGbmUtSklwaU0/edit?usp=sharing

danosa_profile b

https://drive.google.com/file/d/0B2fYqdOV0AyQS2NuNDVTN1d0S0U/edit?usp=sharing

danosa_impactodan

https://drive.google.com/file/d/0B2fYqdOV0AyQWVRtdE9UTzZUSkU/edit?usp=sharing

danosa_cazolet

https://drive.google.com/file/d/0B2fYqdOV0AyQbWtBelVMaHcyelU/edit?usp=sharing

danosa_danofelt
danosa_glue-dan
acustic

https://drive.google.com/file/d/0B2fYqdOV0AyQZWNDWjBJclZybDQ/edit?usp=sharing

danosa_glue-dan pvc

https://drive.google.com/file/d/0B2fYqdOV0AyQcUo1UWZtcDlNN3M/edit?usp=sharing

danosa_elastydan pu

https://drive.google.com/file/d/0B2fYqdOV0AyQVW5PcWxqb3E4WVU/edit?usp=sharing

danosa_profile c

https://drive.google.com/file/d/0B2fYqdOV0AyQQnFQN1JQdWZ3d2M/edit?usp=sharing

danosa_metal profile

https://drive.google.com/file/d/0B2fYqdOV0AyQZUo1N19ZcldubXM/edit?usp=sharing

danosa_danodren

https://drive.google.com/file/d/0B2fYqdOV0AyQeTItR2NqQXl3VFU/edit?usp=sharing

danosa_danolosa

https://drive.google.com/file/d/0B2fYqdOV0AyQMmhZR1dQQXAzdjg/edit?usp=sharing

danosa_thf

https://drive.google.com/file/d/0B2fYqdOV0AyQNDl3U0IyTWtlaHc/edit?usp=sharing

curtain wall

http://aluflam.dk/

openings

https://drive.google.com/file/d/0B2fYqdOV0AyQeGNMd1pJcGZLZVU/edit?usp=sharing

mobil system_a

https://drive.google.com/file/d/0B2fYqdOV0AyQYU9IWWl4a2pxWW8/edit?usp=sharing

mobil system_b
proteccion from the
sun
wood
panel_a_superpan
tech 5
wood
panel_b_superpan
tech 5
wood
panel_superpan5 tg4

https://drive.google.com/file/d/0B2fYqdOV0AyQN3RpWEdKMEhqaW8/edit?usp=sharing

https://drive.google.com/file/d/0B2fYqdOV0AyQSF9fZXNnUjBubUU/edit?usp=sharing

http://www.trencallums.com/#

https://drive.google.com/file/d/0B2fYqdOV0AyQNEV4eUs2OE5iME0/edit?usp=sharing

https://drive.google.com/file/d/0B2fYqdOV0AyQTHhLS0ZSdmU4cGM/edit?usp=sharing
https://drive.google.com/file/d/0B2fYqdOV0AyQTjNuWGRwdmtsV3c/edit?usp=sharing

insulation_arena basic https://drive.google.com/file/d/0B2fYqdOV0AyQSzFQeDktTktHX2M/edit?usp=sharing
gypsum board_1

https://drive.google.com/file/d/0B2fYqdOV0AyQUGIwbDRiRDFtRnc/edit?usp=sharing

gypsum board_2

https://drive.google.com/file/d/0B2fYqdOV0AyQazYyV2c3UnRuTEU/edit?usp=sharing

gypsum board_3

https://drive.google.com/file/d/0B2fYqdOV0AyQcGlsTC1kemFfTDA/edit?usp=sharing

gypsum board_4

https://drive.google.com/file/d/0B2fYqdOV0AyQVkNiaUlrYlNTV1k/edit?usp=sharing
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2.4. Finishes

brush toillet

https://drive.google.com/file/d/0B2fYqdOV0AyQaFktYjJuUGpleEU/edit?usp=sharing

dispenser

https://drive.google.com/file/d/0B2fYqdOV0AyQMi13YXNjT0Zrbmc/edit?usp=sharing

hanger

https://drive.google.com/file/d/0B2fYqdOV0AyQV01mbE9iYTN0ZWs/edit?usp=sharing

ledge

https://drive.google.com/file/d/0B2fYqdOV0AyQYUt2d19LRGE0R1U/edit?usp=sharing

mirror

https://drive.google.com/file/d/0B2fYqdOV0AyQNkJrYWtRc0V5NDA/edit?usp=sharing

paper holder

https://drive.google.com/file/d/0B2fYqdOV0AyQT3A4Q3oyRGRUMjA/edit?usp=sharing

sink kitchen

https://drive.google.com/file/d/0B2fYqdOV0AyQaFlCcFY0M1cwQkk/edit?usp=sharing

sink table kitchen
ceramic pavement cliker
ceramic tiles
bathroom
ceramic tiles
bathroom_1
ceramic tiles
bathroom_2
ceramic tiles_floor
green house

https://drive.google.com/file/d/0B2fYqdOV0AyQWGVKckE1ME5RdW8/edit?usp=sharing

exterior finish

https://drive.google.com/file/d/0B2fYqdOV0AyQUkhoZnlxWU96aVE/edit?usp=sharing

wood floor

http://www.pavireli.com/

painting

http://www.isaval.es/index.php?idi=en

folding handle bath

https://drive.google.com/file/d/0B2fYqdOV0AyQOURTQVlnNTA1RHM/edit?usp=sharing

kitchen taps

https://drive.google.com/file/d/0B2fYqdOV0AyQNVJtLWdvRjgwSGc/edit?usp=sharing

sink taps

https://drive.google.com/file/d/0B2fYqdOV0AyQb09vMU5MNlZUMUU/edit?usp=sharing

sink

https://drive.google.com/file/d/0B2fYqdOV0AyQdU9IMFYwUzdKWGs/edit?usp=sharing

thermostatic shower

https://drive.google.com/file/d/0B2fYqdOV0AyQM3pwT3VKR2tPaTg/edit?usp=sharing

toilet

https://drive.google.com/file/d/0B2fYqdOV0AyQOTRIcGh1VDBQS0U/edit?usp=sharing

extinguisher

https://drive.google.com/file/d/0B2fYqdOV0AyQSk84aGJuUUJta2c/edit?usp=sharing

smoke detector

https://drive.google.com/file/d/0B2fYqdOV0AyQLXhBdmNyc2RQT0E/edit?usp=sharing

3.2. Plumbing

plumbing

http://www.dalkia.es/es/

3.3. HVAC

compact p_a

https://drive.google.com/file/d/0B2fYqdOV0AyQUXNGaHlRbGlCUGc/edit?usp=sharing

compact p_b

https://drive.google.com/file/d/0B2fYqdOV0AyQS2o5dVVOc295cFU/edit?usp=sharing

extrathermic

http://www.venespa.es/catalogos_pdf/Porcelanosa/Energia_solar_y_termica_Butech.pdf

electrical_1

https://drive.google.com/file/d/0B2fYqdOV0AyQbzhzZlJRbGVNams/edit?usp=sharing

electrical_2

https://drive.google.com/file/d/0B2fYqdOV0AyQTW5ReVFUU2l4Vzg/edit?usp=sharing

electrical_3

https://drive.google.com/file/d/0B2fYqdOV0AyQREhndHppbU00clU/edit?usp=sharing

electrical_4

https://drive.google.com/file/d/0B2fYqdOV0AyQemMzMkxILXBTMU0/edit?usp=sharing

electrical_5

https://drive.google.com/file/d/0B2fYqdOV0AyQUGNGUVJlc2czVzg/edit?usp=sharing

electrical_6

https://drive.google.com/file/d/0B2fYqdOV0AyQTERLOG5rYTJZYnc/edit?usp=sharing

electrical_7

https://drive.google.com/file/d/0B2fYqdOV0AyQX19UQ2ZfakluVTQ/edit?usp=sharing

electrical_8

https://drive.google.com/file/d/0B2fYqdOV0AyQX1dydVBCVHRHZ2c/edit?usp=sharing

electrical_9

https://drive.google.com/file/d/0B2fYqdOV0AyQVEl1VUg3eUhsN00/edit?usp=sharing

leds

https://drive.google.com/file/d/0B2fYqdOV0AyQanFQMEJtN0gxS1k/edit?usp=sharing

phtovoltaic modul

https://drive.google.com/file/d/0B2fYqdOV0AyQWWFyYjFZOUtJdnM/edit?usp=sharing

electrical inverter_a

https://drive.google.com/file/d/0B2fYqdOV0AyQR0JQdzBFQWs1WDQ/edit?usp=sharing

electrical inverter_b

https://drive.google.com/file/d/0B2fYqdOV0AyQX0ozRm5pZ2F0Vlk/edit?usp=sharing

2.5. Furnishings

3. Systems
Installations

3.1. Fire Suppression

3.4. Electrical

3.5. Solar Systems –
Photovoltaic and
thermal

http://www.porcelanosa.com/recursos/catalogos/PG_HOME_ES.pdf
http://www.porcelanosa.com/finder/Buscador_de_Productos.html
https://drive.google.com/file/d/0B2fYqdOV0AyQYmhaVjhrMmxKYVE/edit?usp=sharing
https://drive.google.com/file/d/0B2fYqdOV0AyQMklFeV9EUmMtTzQ/edit?usp=sharing
https://drive.google.com/file/d/0B2fYqdOV0AyQQ215NjFxNEJEczA/edit?usp=sharing
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4. Safety
Information

thermal modul
3.6. Telecommunications
and Building Automation arduino

https://drive.google.com/file/d/0B2fYqdOV0AyQQllCemVkUEVvOXM/edit?usp=sharing

4.1. Fire Safety table

https://drive.google.com/file/d/0B2fYqdOV0AyQNkFJMm1HU3E2Tjg/edit?usp=sharing

4.2. Safety in Use table
5. Appliances and Home Electronic
Equipment specifications and user
manuals

https://drive.google.com/file/d/0B2fYqdOV0AyQc3lMZ0p5OXFXekk/edit?usp=sharing

https://drive.google.com/file/d/0B2fYqdOV0AyQSE9fSmNNSlJoVFE/edit?usp=sharing

tv_data sheet

https://drive.google.com/file/d/0B2fYqdOV0AyQakEzdHRuZEpEMmM/edit?usp=sharing

dvd_data sheet

https://drive.google.com/file/d/0B2fYqdOV0AyQWVplU2c2bDBrQXM/edit?usp=sharing

dvd_user manual
fridge_user
manual/data sheet
dishwasher_data
sheet
dishwasher_user
manual

https://drive.google.com/file/d/0B2fYqdOV0AyQZjJTVmpjYk5SR3c/edit?usp=sharing

oven_data sheet
washing
maching_data sheet
washing
maching_user manual
induction plate_data
sheet

https://drive.google.com/file/d/0B2fYqdOV0AyQYzhVU01DcTZzbXc/edit?usp=sharing

https://drive.google.com/file/d/0B2fYqdOV0AyQT0JiMHVHcVpJRGs/edit?usp=sharing
https://drive.google.com/file/d/0B2fYqdOV0AyQaE5SS0hvM0NaclE/edit?usp=sharing
https://drive.google.com/file/d/0B2fYqdOV0AyQS0ItT3lWZ3hjUTg/edit?usp=sharing

https://drive.google.com/file/d/0B2fYqdOV0AyQOTFQS3NNTXRtQjA/edit?usp=sharing
https://drive.google.com/file/d/0B2fYqdOV0AyQUGxFQ1VZSHRvOEk/edit?usp=sharing
https://drive.google.com/file/d/0B2fYqdOV0AyQQXVucjJ6TFhmNWs/edit?usp=sharing
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Fire Safety Table
1. Interior propagation spreading (Rules 51.3)
Type of material

Class

Covering (See Rule 51.3 Note 1)
175 mm attached EUR-pallets (fire
retardant treatment)
Ceiling (See Rule 51.3 Note 2)

B_S3,d0

15mm Gypsum Board

B_S3, d0

Location in Specifications in PD and PM

https://drive.google.com/file/d/0B2fYqdOV0AyQU
GIwbDRiRDFtRnc/edit?usp=sharing
https://drive.google.com/file/d/0B2fYqdOV0AyQaz
YyV2c3UnRuTEU/edit?usp=sharing
https://drive.google.com/file/d/0B2fYqdOV0AyQc
GlsTC1kemFfTDA/edit?usp=sharing
https://drive.google.com/file/d/0B2fYqdOV0AyQVk
NiaUlrYlNTV1k/edit?usp=sharing

Walls (See Rule 51.3 Note 2)

AR-021
OSB
2x15mm Gypsum Board

Flooring
13mm Season 1L- ETNA natural wood
8mm Felt Layer
20mm Plywood
Pipes and ducts (running through
flooring, walls & ceilings)
cross-linked polyethylene tube (PEX) of
25 mm outer diameter, 30mm insulated
aluminum/polyester ventilation ducts,
insulated
Flexible polyethylene conduct, 75 mm
diameter

C_S3,d0

EFL (A1)

https://drive.google.com/file/d/0B2fYqdOV0AyQU
GIwbDRiRDFtRnc/edit?usp=sharing
https://drive.google.com/file/d/0B2fYqdOV0AyQaz
YyV2c3UnRuTEU/edit?usp=sharing
https://drive.google.com/file/d/0B2fYqdOV0AyQc
GlsTC1kemFfTDA/edit?usp=sharing
https://drive.google.com/file/d/0B2fYqdOV0AyQVk
NiaUlrYlNTV1k/edit?usp=sharing

http://www.pavireli.com/

ME-001,ME-002,ME-011
AS_S1, d0
class

PM – Project Specifications

Textile cover elements integrated into
building
Bed

C_s3, d0
class

Interior Shading
Japanese Panels
Thermal screen of thermal and acoustic
insulation products

Insulation Isover

http://www.trencallums.com/#
Fire
resistance
time

30 minutes

Location in
Specifications in PD and PM
https://drive.google.com/file/d/0B2fYqdOV0AyQSz
FQeDktTktHX2M/edit?usp=sharing
https://drive.google.com/file/d/0B2fYqdOV0AyQW
UJxdDFfZjR6RnM/edit?usp=sharing
https://drive.google.com/file/d/0B2fYqdOV0AyQN
Wh6dDR6RnAzSGs/edit?usp=sharing
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2. Evacuation of occupants

Evacuation element
Doors and doorways
W ≥ 0.90 m for rooms receiving less than
100 persons
W ≥ 1.40 m for rooms receiving more than
100 persons
In double leaves doors, the largest leaf
width should not be less than 0.80 m

Width
(m)

Specifications in PD and PM

1.008m
1.068m

FP-001

1.60m

PT-001, PT-101

Hallways and ramps
W ≥ 1.40 m

3. Fire protection systems

Portable fire extinguisher(s) inside the house
Portable fire extinguisher(s) outside the house

Quantity and
Efficiency
(1) 21A -113B
(1) CO2
21A -113B

Specifications in PD
and PM
FP-001
FP-001

4. Fire resistance of the structure
Fire resistance of the structure
R30 (the structure must resist during 30 minutes
to the fire)

Specifications in PD
and PM
Structural
Calculations
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Safety in Use Table (Rule 51.4)
1. Safety against falls
Floor class slipperiness
Type of floors
Dry interior area:
Surface’s slope less than 5%
Dry interior area:
Surface’s slope equal or greater
than 5%. Stairs included
Humid interior area:
Surface’s slope less than 5%
Humid interior area:
Surface’s slope equal or greater
than 5%. Stairs included

Where
(Location in the project)
Greenhouse area, Living
Room, Bedroom, Hallway,
Kitchen

Floor classification - Specifications in
PD and PM
PC10 - AR-101, AR-102
PM – Project Specifications
http://www.pavireli.com/

-not applicable-

Bathroom

PC35- IN-401, IN-501
PM – Project Specifications
http://www.porcelanosa.com/finder/B
uscador_de_Productos.html

-not applicable-

Exterior deck
Exterior areas

Balcony area

PC35 – AR-022
PM – Project Specifications
External platform system – Layher
Mineral waterproof finish:
http://portal.danosa.com/danosa/CMS
Servlet?root=1Productos&node=14198
3&lng=2&site=4
PM – Project Specifications
http://www.pavireli.com/

Differences in the floor level, holes and opening (limit the risks of falling)
Where (in the project) and
difference in floor level, holes
and opening that represent a
risk of falling

Type of protective barriers

Access ramp to deck
Deck perimeter
Balcony

Handrail (both sides)
Handrail
Railing

Height of protective barriers
where the difference in the
floor level are more than
400mm - Specifications in PD
and PM
0.90 m, PT-001
0.90 m, PT-001
0.90 m, PT-001
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Restricted Areas stairs
Value
Width of the tread
Height of the riser
Depth of the tread
Height of handrails

Specifications in PD and PM
-not applicable-not applicable-not applicable-not applicable-

Public Areas staircases

Width of the tread
Length of the tread
Height of the riser
Depth of the tread
Height of handrails

Value
Main Stair: 2.0m
Secondary Stairs: 2.0m
Main Stairs: 300mm
Secondary Stairs: 300mm
140 mm
300mm
0.9m

Specifications in PD and PM
PT-001

Value
4%
5%
4% - 16.79m
5% - 0.551m
1.4m
0.8m
1.6m x 1.708m

Specifications in PD and PM
PT-001

PT-001
PT-001
PT-001
PT-001

Ramps

% slope value
Length of ramp
Width of ramp
Height of handrails
Size of the resting landings

PT-001
PT-001
PT-001
PT-001

2. Safety for avoiding trapping and impact risk

Impact due to fixed elements (House Tours area)

Clearance height in house
Height of the doors threshold
Height of fixed elements
projecting from facades
Projection of fixed elements in
the walls that do not which do
not start from the ground

Minimum Value
2.3m
2,088m
-not applicable-

Specifications in PD and PM
IN-101
AR-301

-not applicable-
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Impact due to opening elements (public tours areas)

Sweep of the doors on the
sides of the hallway

Value (circular free space)
1,880 m

Specifications in PD and PM
AR-021 Ground floor Plan

Impact due to fragile elements and not very perceptible elements.
Location in the project

Type of glazing (safety)

Specifications in PD and PM

Entrance to greenhouse

Safety glass

Curtain wall greenhouse

Safety glass

Exit to balcony

Safety glass

PM – Project Specifications
Glazing – (Rationel)
https://docs.google.com/a/uji.es/file/d
/0B2fYqdOV0AyQeGNMd1pJcGZLZVU/
edit?pli=1

Trapping

Distance of manual sliding door
to the nearest fixed element

Value (distance)
-not applicable-

Specifications in PD and PM

3. Safety against the risk of inadequate lighting

Light fittings for exterior areas
Light fittings for interior areas

Where- min. illumination level
40 lux;
206 lux; living room

Specifications in PD and PM
PM pg. 177
PM pg. 176
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STRUCTURAL
CALCULATIONS
625

0. Preliminar Calculations
According with the evaluation, the structure achieves the demands SDE 51 for France and
the calculations has been calculated with Saab software which certificated achieve
demands of EU regulation.
Summary of loads ( rule 51.6):
-

Dead load and self-weight: 1,5KN/M2

-

Live Loads: 1,5KN/M2

-

Wind in direction 1: 1,03KN/M2  According with SDE rules  0,93Kn/m2. (wind
speed consider 24m2 EN-1991-1-1).

-

Wind in direction 2: 1,03Kn/m2  According with SDE rules  0,93Kn/m2. (wind
speed consider 24m2 EN-1991-1-1).

Summary of load capacity of the Walls and Decks structure:
-

Load capacity: 2,5Kn/m2.

-

Wind load: 2,5Kn/m2.
Summary of Foundation capacity

-

Load capacity per each pier foundation: up to 381 kN.

-

Load from the building on each pier: 20KN.

-

Steel plate (1 m x 1 m ): Load transition 20KN/m2  < 40 KN/m2 rule 51.5.5.

-

Regarding lateral forces, it is not necessary to brace them according with
calculation in .
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LOAD ESTIMATION


Structural Wall

We have performed a load predimensioning, based on the following parameters in
compliance with the relevant regulations in Denmark (DK NA-2007) and Spain (CTE - DB SE):
Wall parameters
Roof
(62,20 m2)

General Actions

Own weight

66,00

Kg/m2

Live load

100,00

Kg/m2

Photovoltaic panels

12,01

Kg/m2

Snow load

72

Kg/m2

Wind actions

127

Kg/m2

Greenhouse’s roof parameters

General Actions

Live load

100,00

Kg/m2

Photovoltaic panels

12,01

Kg/m2

Snow load

72

Kg/m2

-

Wall meters: 33,57 ml

-

Wall square meters: 96,01 m2

-

Greehouse’s roof square meters: 17,01 m2
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Loads on the Roof

The calculations of the wind and snow loads for the prototype were for Denmark, since
those aspects of the weather are more adverse than in Spain. Base of calculations:
Eurocode 1, section 5.
Snow:
- μi is the snow load shape coefficient (see Section 5.3 and Annex B)
- sk is the characteristic value of snow load on the ground
- SAd is the design value of exceptional snow load on the ground for a given location (see
4.3) 18
- Ce is the exposure coefficient
- Ct is the thermal coefficient

Wall elements weight in kg after
calculation

μi = 0,8; since the Eurocode establishes this value as the limit in the case there are parapets
or fences which stop the snow from sliding off the roof.
Ce = 1

Ct = 1

Sk = 1,0 KN/m2 ; According to the Danish national annex
S = μi · Ce · Ct · Sk
S = 0,8 · 1 · 1 · 1 = 0,8 KN/m2
Snow load = 0.8 KN/m2
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- Imposed loads:

National Annex. Denmark

Imposed load = 1,5 KN/m2.
- WIND
Wk =qp (Z) • (Cpe,10 + Cpi,10)
- qp, peak velocity pressure
- Cpe,10 , pressure coefficient for the external pressure
- Cpi,10 , pressure coefficient for the internal pressure
- Z= 5m (the prototype is not higher than 5 meters)
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· Cpi10 = 0.2
Wk = qp ( Z) · (Cpe,10 + Cpi,10)
Wk = 0,468 · (2 + 0,2)
Wk = 1,03 KN/m2
LOAD COMBINATION
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1. List of Materials and Codes

-

Rolled Steel: CTE DB SE-A (Spain), (in compliance with Eurocodes 3)

-

Cold formed steel: CTE DB SE-A (Spain), (in compliance with Eurocode 3)

-

Loads with dynamic earthquake loading: PS 92 (France)

For narrative regarding the load bearing system, refer to PM – 2. Engineering and
Construction / Structural Design

2. Load Combinations
The load combinations will be defined according to the following criteria for the different
project situations:

-

Situations persistent or transient

-

Situations seismic loading

-

Accidental situations

Where:

Gk Permanent load
Qk Variable load
AE Seismic load
Ad Accidental action
gG Permanent load partial safety factor
gQ,1 Main variable load partial safety factor
gQ,i Accompanying variable load partial safety factor
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gAE
gAd
yp,1
ya,i

Seismic load partial safety factor
Partial safety factor for accidental actions
Main variable load combination coefficient
Accompanying variable load combination coefficient

Persistent or transient
Partial safety factors (g)

Combination coefficients (y)

Favourable Unfavourable Main (yp) Accompanying (ya)
Dead load (G)
Pretensado, armadura postesa (PT)
Live load (Q - Use A)

0.800
1.000
0.000

1.350
1.000
1.500

1.000

0.700

Live load (Q - Use B)
Live load (Q - Use C)

0.000
0.000

1.500
1.500

1.000
1.000

0.700
0.700

Live load (Q - Use D)
Live load (Q - Use E)
Live load (Q - Use G1)
Live load (Q - Use G2)
Wind (Q)
Snow (Q)

0.000
0.000
0.000
0.000
0.000
0.000

1.500
1.500
1.500
1.500
1.500
1.500

1.000
1.000
0.000
1.000
1.000
1.000

0.700
0.700
0.000
0.000
0.600
0.500

Soil -pressures (H)

0.700

1.350

-

-

Persistent or transient (G1)
Partial safety factors (g)

Combination coefficients (y)

Favourable Unfavourable Main (yp) Accompanying (ya)
Dead load (G)
Pretensado, armadura postesa (PT)
Live load (Q - Use A)
Live load (Q - Use B)
Live load (Q - Use C)
Live load (Q - Use D)
Live load (Q - Use E)
Live load (Q - Use G1)
Live load (Q - Use G2)

0.800
1.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

1.350
1.000
1.500
1.500
1.500
1.500
1.500
1.500
1.500

0.000
0.000
0.000
0.000
0.000
1.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

Wind (Q)
Snow (Q)
Soil -pressures (H)

0.000
0.000
0.700

1.500
1.500
1.350

0.000
0.000
-

0.000
0.000
-
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Seismic loading
Partial safety factors (g)

Combination coefficients (y)

Favourable Unfavourable Main (yp) Accompanying (ya)
Dead load (G)
Pretensado, armadura postesa (PT)

1.000
1.000

1.000
1.000

-

-

Live load (Q - Use A)
Live load (Q - Use B)
Live load (Q - Use C)
Live load (Q - Use D)
Live load (Q - Use E)
Live load (Q - Use G1)

0.000
0.000
0.000
0.000
0.000
0.000

1.000
1.000
1.000
1.000
1.000
1.000

0.300
0.300
0.600
0.600
0.600
0.000

0.300
0.300
0.600
0.600
0.600
0.000

Live load (Q - Use G2)
Wind (Q)
Snow (Q)
Soil pressures (H)
Earthquake
(E)
-

0.000
0.000
0.000
1.000
-1.000

1.000
1.000
1.000
1.000
1.000

0.000
0.000
0.000
1.000

0.000
0.000
0.000
0.000

Accidental
Partial safety factors (g)

Combination coefficients (y)

Favourable Unfavourable Main (yp) Accompanying (ya)
Dead load (G)
Pretensado, armadura postesa (PT)
Live load (Q - Use A)

1.000
1.000
0.000

1.000
1.000
1.000

0.500

0.300

Live load (Q - Use B)
Live load (Q - Use C)
Live load (Q - Use D)

0.000
0.000
0.000

1.000
1.000
1.000

0.500
0.700
0.700

0.300
0.600
0.600

Live load (Q - Use E)

0.000

1.000

0.700

0.600

Live load (Q - Use G1)
Live load (Q - Use G2)
Wind (Q)
Snow (Q)

0.000
0.000
0.000
0.000

1.000
1.000
1.000
1.000

0.000
0.000
0.500
0.200

0.000
0.000
0.000
0.000

Soil pressures (H)
Accidental
(A)
-

1.000
1.000

1.000
1.000

-

-
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Accidental fire
Partial safety factors (g)

Combination coefficients (y)

Favourable Unfavourable Main (yp) Accompanying (ya)
Dead load (G)
Pretensado, armadura postesa (PT)

1.000
1.000

1.000
1.000

-

-

Live load (Q - Use A)
Live load (Q - Use B)
Live load (Q - Use C)

0.000
0.000
0.000

1.000
1.000
1.000

0.500
0.500
0.700

0.300
0.300
0.600

Live load (Q - Use D)
Live load (Q - Use E)
Live load (Q - Use G1)
Live load (Q - Use G2)
Wind (Q)

0.000
0.000
0.000
0.000
0.000

1.000
1.000
1.000
1.000
1.000

0.700
0.700
0.000
0.000
0.500

0.600
0.600
0.000
0.000
0.000

Snow (Q)

0.000

1.000

0.200

0.000

Soil -pressures (H)

1.000

1.000

-

-

3. Dynamic Earthquake
- Earthquake general data
Codes applied:
Règles de Constrution Parasismique
Règles PS applicables aux bâtiments - PS 92
Analysis of 2nd degree effects will be made
Displacements multiplier: 1.00
Sismic action according X
Sismic action according Y
Mode #: 6
Sismic region: Ia
Risk type B: 1.00 m/s2
Overload coefficient: 0.65
Soil type: S3
Spectral parameters: : TB=0.45s., TC=0.90s., TD=4.44s., RA=0.80., RM=2.00.
Topographic magnification coefficient: 1.00
Performance coefficient: 5.00
Damping: 5.00 %
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4. Global Stability analysis
Number of gravitation hypothesis: 5
Number hypothesis with dynamic analysis: 2
Number of second degree modes analyzed: 2
Overturning moment for horizontal actions in different hypothesis is:

Moment due to the P-delta effect caused by different hypothesis of load under
gravitational action on simultaneous horizontal hypothesis is:

Horizontal

Mode 1
Mode 2

Permanent
load kN·m
0.028
0.021

G1
kN·m
0.000
0.000

G2
kN·m
0.068
0.051

Q1
kN·m
0.000
0.000

Q2
kN·m
0.162
0.122

actions

are
incremented due to simultaneous gravitational actions according to following
magnification factor (MF):

Modo 1
Modo 2

Permanent
load
0.002
0.002

G1

G2

Q1

Q2

0.000
0.000

0.006
0.005

0.000
0.000

0.013
0.012
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In case a combination of loads a horizontal load is in action with an enlargement factor Fv
and several gravitational actions with enlargement factors Fg1…Fgn, an enlargement
factor of the horizontal factor will be considered as:
1

Fv (global stability) = Fv x —————————————————————————
1-(Fg1 x FA1+...+Fgn x FAn)

In the event of an earthquake a complete quadratic combination will be made, therefore
is irrelevant a relation between the magnified enlargement factor and the unmagnified
enlargement factor.

5. Fire Resistance
Steel Profiles
Codes: CTE DB SI - Appendix D: Fire resistance in steel elements (Spain), based on
Eurocodes.
Required resistance: R 30
Protection coating: Gypsum board
Density: 800.0 kg/m³
Conductivity: 0.20 W/(m·K)
Specific heat: 1700.00 J/(kg·K)
For minimum coating for each steel bar refer to fire resistance check table in structural
calculations.
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6. Structural calculations
- Software used in Calculation
CYPE Ingenieros: Metal 3D
- Rods Resistance
References:
N: Normal stress (kN)
Vy: Shear stress according to local Y axis in the rod. (kN)
Vz: Shear stress according to local Z axis in the rod. (kN)
Mt: Torsion moment (kN·m)
My: Bending moment in surface 'XY' ( section rotation in relation to local Z axis of the rod).
(kN·m)
Mz: Bending moment in surface 'XZ' ( section rotation in relation to local Y axis of the rod).
(kN·m)
Indicated stresses are related to the poorest strength combination, this is, the one that
demands the maximum resistance of the section.
Origen of the poorest stresses:
G: Gravitational only
GV: Gravitational + wind
GS: Gravitational + seismic
GVS: Gravitational + wind + seismic
: Full advantage of the resistance. The rod complies with the resistance conditions in the
codes if it meets that

100%.
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Main structural steel frame

7. Foundation calculation
- Metal post bases (adjustable piers)
The prototype modules will rest on several metal post bases (adjustable piers) by the
company Pitzl, model 1060.00a. Each of these bases can support individually more
than 41,5 kN, enough for the total weight of the house. For more information, please
refer to project specifications or to the following document:
http://www.pitzl.de/fileadmin/user_upload/english/pitzl_post_bases_eng.pdf

-

Reinforce concrete bases
The metal post bases are connected to prefabricated concrete bases design by
Hermo S.L. ( www.hermosl.net )
These bases are done in to different types and dimensions 70x70cm and 100x100cm,
in order to connect one post base or a double post base.

70x70cm concrete base with single metal post
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100x100cm concrete base with double metal post

Concrete bases with double connector makes adjacent modules rest on a same base,
therefore horizontal movements are absorbed equally.

-

Foundation calculations data:

GROUND RESISTENCE: 4t/m2.
CONCRETE BASE: 32 N/mm2.
PIER FOUNDATION CAPACITY: 41,5kN.
SAFETY LOAD: 2,5 KN/m2.
MODULE 1: 8 m2 = LOAD = 2,5 KN *8 = 20 kN + WEIGHT ( 2KN / m2) = 36 kN
MODULE 2: 24 m2= LOAD = 2.5 KN * 24 = 60 KN +WEIGHT ( 2KN/m2) = 108 kN
MODULE 3: 24 m2= LOAD = 2.5 KN * 24 = 60 KN +WEIGHT ( 2KN/m2) = 108 kN
MODULE 4: 8 m2 = LOAD = 2,5 KN *8 = 20 kN + WEIGHT ( 2KN / m2) = 36 kN
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-

Load distribution:

Module 1 and 4:
PIER: Load transmition 36KN /4 = 9 KN.

Module 2 and 4:
PIER ( central) Load transmition = 27 KN.
PIER ( Exterior) Load transmition = 13.5 KN.
Maximum load per PIER = according Eurocode ref ( 41 KN at maximum
adjustable weight)

TRANSMITION CONCRETE BASE TO GROUND.
-

Base 70cm x 70cm = .28m2  Max. load 11,2 KN  load 9KN.

-

Base 100x 100 cm = 28 kN max  load 54 KN  OSB plate or steel plate 1.5 m x 1.5
m will be place under the base to spread the load  max load = 80 kN.
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8. Platform deck

The works will be done on site in steel frame profiles with wooden boards on top. The
steel frame profiles will meet the same requirements and loads than in the prototype.

Platform deck ramp and access catwalk
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The steel frame used will be provided by Ingeperfil, S.L. (http://www.ingeperfil.com/) .
The type of profiles to be used is M-100/40
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APPENDIX A:
Analysis of Urban Areas in Castellón, Spain
663

ZONE 1: Harbor of Castellón

Below we have identified the most representative buildings and sites located in this
zone. In total there are:
 3 Sleeping Structures
 3 Unbuilt Sites
 7 Abandoned Buildings
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ZONE 2: Connection between Castellón’s Harbor and Castellon’s main urban core

Below we have identified the most representative buildings and sites located in this
zone. In total there are:



1 Sleeping Structure



10 Unbuilt Sites

 2 Abandoned Buildings
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ZONE 3: Castellón’s Urban Core

Below we have identified the most representative buildings and sites located in this
zone. In total there are:

 4 Sleeping Structure
 12 Unbuilt Sites


11 Abandoned Buildings
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ZONE 4: Connection between Castellon’s core and University district

Below we have identified the most representative buildings and sites located in this
zone. In total there are:

 0 Sleeping Structure
 8 Unbuilt Sites


7 Abandoned Building
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ZONE 5: University district

Below we have identified the most representative buildings and sites located in this
zone. In total there are:

 0 Sleeping Structure
 6 Unbuilt Sites
 2 Abandoned Buildings
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APPENDIX B:
Electrical and PV Instalations
703

INDEX
1. PHOTOVOLTAIC MATRIXIES
1.1 Photovoltaic Panel
1.2 Distribution
2 . INVERTER
2.1 Model
2.2 Connection
2.3 Inverter Protections
3 . FROM PV PANELS TO INVERTER
4 . WIRE SECTION
4.1 Voltage calculation - maximum intensity
4.2 Calculation of chain wire section
4.3 Calculation section main cable
4.4 Thermal criteria in cables’ size
5. VOLTAGE DROPS RELATED TO SOLAR INSTALLATION TENSION
6. PROTECTIONS SOLAR INSTALLATION
6.1 Overcurrent Protection
6.2 Chain Cable Protection
6.3 Main Cables Protection
6.4 Protection against electric shock
6.4.1 Lightning protection system
6.4.2 Surge protection systems without lighting conductor (arrester)
6.4.3 DC discharges (arresters)
6.5 Disconnecter (breakers)
6.6 Direct and indirect contacts Protection
6.7 Solar installation protections AC part
6.7.1 Protection against Overload
6.7.2 Residual-current Protection
6.7.3 Overload protection in AC- Grid connection
7. REVERSE VOLTAGE DROP DRIVER - NETWORK CONNECTION

704

8. SOLAR INTALLATION GROUNDING
8.1 DC Section grounding
8.2 DC masses and conductor element’s grounding
8.3 Inverter’s grounding
8.4 AC grounding
9. SOLAR INSTALLATIONS LAYOUTS
10. GRID CONNECTION
10.1 Individual Branch (Individual Derivation)
10.2 Network protections
10.2.1 Overcurrent protection
10.2.2 Emergency Stop
10.2.3 Protection against indirect contact
10.2.4 Protection against overvoltage
11. LOCATION OF DEVICES
12. INDIVIDUAL DERIVATION BRANCH – HOUSE CONECTION
13. ELECTRICAL INSTALATION FOR THE INTERIOR
13.1 BOX ICP
13.2 General Dashboard and Protection
13.2.1 General Breaker
13.2.2 Differential Protection (ID )
13.2.3 Thermal Overload Breaker (PIA )
13.2.3.1 Circuit 1 ( C1)
13.2.3.2 Circuit 2 ( C2)
13.2.3.3 Circuit 3 (C3)
13.2.3.4 Circuit 4 (C4 )
13.2.3.5 Circuit 4 (C4 )
13.2.3.6 Circuit 4 (C4 )
13.2.3.7 Circuit 5 (C5 )
13.3 Phase conductors and protection
13.4 Junction boxes and terminals
13.5 Insulated wires in ducts

705

1. PHOTOVOLTAIC MATRIXIES

1.1 Photovoltaic Panel

28 x RISEN SYP175S-M 175Wp / Voc=44.8 V / I SC=5.17 A

1.2 Distribution

The photovoltaic system is Split in 2 matrixes with a total amount of 14 PV each one. Each branch
has 7 PV panels as it is show in the picture below.
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-Matrix 1: 2 parallel brunches with 7 modules each. P 1= 2800 Wp.
-Matrix 2: 2 parallel brunches with 7 modules each. P 2= 2800 Wp.

Pt= P1 + P2 = 4900 Wp

Those panels (model RISEN SYP175S) achieve the next demand: IEC 61215.

2 . INVERTER

2.1 Model

1 x CONEXT RL 5000 E-S
The main characteristics which allow us to use it in the competition are showed in the picture
below.(Reference CONEXT RL 5000 E-S de Schneider manual).
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2.2 Connection

-MATRIX 1: MPPT1 (DC1)
-MATRIX 2: MPPT2 (DC2)
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The inverter does not have the galvanic isolation (requirement for the competition);
however, the supplier is providing a warranty certificate which will ensure that the
maximum amount of DC current inlet to the network is equal or less than 0.5% of the
nominal current of the device. This inverter is achieving that requirement.

2.3 Inverter Protections

The inverter CONEXT RL 5000 E-S, has many safety elements, for example: high power tracker,
low harmonic distortion (THD <35%). Also, it has many safety protections to warranty a safety inverter
set up. Some of those protections are:
1- BREAKER: It will disconnect the PV installation from the AC current.
2- RESIDUAL CURRENT PROTECTION SWITCH (RCCB): The current will turn off automatically if it is
higher than 300mA or if there are continuous leakage of 30mA.
3- Automatic disconnection against Higher/lower voltage: (1.1 x Unom y
respectivamente).

0.85 x Unom,

4- Automatic disconnection to avoid islanding effect: Anti-islanding
5- Automatic disconnection against frequency changes.

3 . FROM PV PANELS TO INVERTER

The distribution of the panels ( 2 matrixes of 14PV each) is the optimal combination to reach
the higher efficiency according to CONEXT RL 5000 E-S. The calculations below justify the distribution.

-MATRIX - 1:
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𝑉𝑜𝑐𝑡 = 𝑛 𝑠𝑒𝑟𝑖𝑎𝑙 𝑝𝑎𝑛𝑒𝑙𝑠 × 𝑉𝑜𝑐 = 7 × 44.8 = 313.6 V
𝐼𝑠𝑐 = 𝑛 𝑝𝑎𝑟𝑎𝑙𝑒𝑙 𝑝𝑎𝑛𝑒𝑙𝑠 × 𝐼𝑠𝑐 = 2 × 5.17 = 10.34 𝐴

-MATRIX - 2:

𝑉𝑜𝑐𝑡 = 𝑛 𝑠𝑒𝑟𝑖𝑎𝑙 𝑝𝑎𝑛𝑒𝑙𝑠 × 𝑉𝑜𝑐 = 7 × 44.8 = 313.6 V
𝐼𝑠𝑐 = 𝑛 𝑝𝑎𝑟𝑎𝑙𝑒𝑙 𝑝𝑎𝑛𝑒𝑙𝑠 × 𝐼𝑠𝑐 = 2 × 5.17 = 10.34 𝐴

4 . WIRE SECTION

4.1 Voltage calculation - maximum intensity

To calculate the section it is necessary to apply some factors according to UTE C15-712-1
(July 2013).- Appendix D, in order to get the voltage/maximum intensity. Those factors are
applicated over Uoc and on top of I sc.

Calculation Uocmax:

𝑉𝑜𝑐𝑚𝑎𝑥 = 𝑘𝑢 × 𝑈𝑜𝑐𝑆𝑇𝐶
𝑘𝑢 = 1 +

𝛼𝑈𝑜𝑐
100

× (𝑇𝑚𝑖𝑛 − 25) = 1 +

−0.37
100

× (15 − 25) = 1.04

𝛼𝑈𝑜𝑐 = −0.37%/°𝑪
𝑇𝑚𝑖𝑛 = 15º𝐶
𝑈𝑜𝑐𝑚𝑎𝑥 = 𝑘𝑢 × 𝑈𝑜𝑐𝑆𝑇𝐶 = 1.04 × 44.8 = 46.6 𝑉 → 𝑈𝑜𝑐𝑚𝑎𝑥 = 46.6
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Calculation I SCMAX:

𝐼𝑠𝑐𝑚𝑎𝑥 = 𝑘𝑖 × 𝐼𝑠𝑐𝑆𝑇𝐶
𝐼𝑠𝑐𝑆𝑇𝐶 = 5.17 𝐴
𝐾𝑖 ≥ 1.25
𝐼𝑠𝑐𝑚𝑎𝑥 = 𝐾𝑖 × 𝐼𝑠𝑐𝑆𝑇𝐶 = 1.25 × 5.17 = 6.46𝐴 → 𝐼𝑠𝑐𝑚𝑎𝑥 = 6.46 𝐴

4.2 Calculation of chain wire section

The chain cable according to UTE C15-712-1 (July 2013) it is defined as the one that connects
photovoltaic modules in series with the main objective of getting the voltage required.
The next regulation UTE C15-712-1 (Julio 2013) provides with the values of admissible intensities
according with the section of the wire.
For this specific case:
1 x Chain cable Matrix 1 = 1 x Chain cable Matrix 2
The next table (reference UTE C 32-502), shows the admissible intensity according with a range of
temperature of 70ºC - to 90 ºC:
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The factor which is going to be used is according to a range of temperature between 70 ºC ≤60 ºC,
as it can be seen in the table below. IEC 60364-5-52:

To calculate the section of the wire’s highest intensity, current ISCMAX will be used:
𝐼𝑠𝑐𝑚𝑎𝑥 = 6.46 𝐴
𝐼𝑠𝑐𝑚𝑎𝑥 ′ = 𝐼𝑠𝑐𝑚𝑎𝑥 × 𝐹𝑐 = 6.46 × 1.22 = 7.9 𝐴
With → Table B1→ Chain cable section = 1.5 mm2.
Chain cable section Matrix 1 = Chain cable section Matrix 2

CHAIN CABLE SECTION = 1.5 mm2.

4.3 Calculation section main cable

The main cable, according to UTE C15-712-1 (July 2013) is defined as the one that connects
the photovoltaic modules to the inverter´s terminals.
Our installation requires:
1 x Main cable Matrix 1 = 1 x Main cable Matrix 2
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According to table 1, extracted from the document UTE C 32-502, it provides eligible intensities of
the cables according to UTE C15-712-1 (July 2013), for an ambient temperature of 70 ºC and a
maximum temperature in the main cable of 90ºC:

The factor that has to be used according with the range temperature is shown in the table below (
reference IEC 60364-5).

To size the cable, the higher intensity I SCMAX has been taken into consideration:
𝐼𝑠𝑐𝑚𝑎𝑥 = 6.46 × 2 = 12.92 𝐴
𝐼𝑠𝑐𝑚𝑎𝑥 ′ = 𝐼𝑠𝑐𝑚𝑎𝑥 × 𝐹𝑐 = 12.92 × 1.22 = 15.76 𝐴
→ Table B1→ Chain cable section= 2.5 mm2
Main cable section 1 = Main cable section 2.
MAIN CABLE SECTION = 2.5 mm2.
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4.4 Thermal criteria in cables’ size

-

THE

CRITERIA DEFINED IN

NEXT STEP WILL BE TO PROCEED TO THE CALCULATION OF THE SAME CONDUCTORS FOR THERMAL

NF C15-100-05 (DECEMBER 2002,

ACCORDING TO

ITC-BT-19). FOR

GOOD PROTECTION

FROM EXTERNAL FACTORS, ALL THE DRIVERS WILL BE INSTALLED INTO TUBES LOCATED WITHIN DUCTS ( THE DUCTS ARE THE
STRUCTURE OF THE

-

PV SYSTEM ).

FOR

SAFETY AND REDUCED VOLTAGE DROPS , THE SAME SECTION WILL BE CONSIDERED FOR THE CABLE

CHAIN AND TO THE MAIN CABLE . T HUS, WE CONSIDER THE CHAIN CABLE AND MAIN CABLE CIRCULATE UNABATED ; THIS
IS THE MAIN CABLE :

𝐼𝑠𝑐𝑚𝑎𝑥 = 6.46 × 2 = 13 𝐴
The design intensity, Id = 13 A, from this data is entered into tables for sizing the thermal criteria, (See
Table 1 (ITC-BT-19) or 52H table), where drivers will be insulated with PVC (2 conductors P + N), with
clear mounting profiles:
S = 2.5 mm2 and I ADM = 24 A. (It exceeds the maximum intensity)
Since chain cables will be grouped 2 by 2, the chain cable section from Matrix 1 will be put
together in the same tube such as the outlet box DC in which it will connect; for this a factor
reduction I z of the wires should be applied.
Therefore, in the same tube are four conductors. Following the correction factors from Table 52N or
Table A of ITC-BT-19, the factor applied is 0.65.

Hence Iz is reduced by 65%:
𝐼𝑧 ′ = 𝐼𝑧 × 0.65 = 24 × 0.65 = 15.6 𝐴
The new allowable intensity is still higher than the I SCMAX. Therefore, section 2.5 mm2 is maintained.

5. VOLTAGE DROPS RELATED TO SOLAR INSTALLATION TENSION
THE VOLTAGE DROPS RELATED TO SOLAR INSTALLATION TENSION IS CALCULATED ACCORDING TO THE
UTE C15-712-1 (JULY 2013) STANDARD . THIS RULE STATES THAT THE VOLTAGE DROP IS LESS THAN 3%; HOWEVER ,
FOLLOWING THE S PANISH LEGISLATION , IT STATES THAT IT MUST BE LESS THAN 1.5%. S INCE THE SECOND IS MORE
RESTRICTIVE , 1.5% WILL BE APPLIED .
ρ= 1/56 For Cu, S is the section in mm2.

𝚫𝐔 = 𝟐 × 𝐑 × 𝐈𝐝 × 𝐜𝐨𝐬(𝐩𝐡𝐢)
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𝐑 = 𝛒×

𝐋
𝐒

ρ= 1/56 para Cu; S es la sección en mm2. Use a resistivity of 0,023Ohm/km for copper cable to take
into account temperature influence.

𝚫𝐔 = 𝟐 × 𝟎. 𝟎𝟐𝟑 ×

𝚫𝐔(%) = 𝟐. 𝟖𝟓 ×

𝟏𝟓
× 𝟏𝟎. 𝟑𝟒 = 𝟐. 𝟖𝟓 𝐕
𝟐. 𝟓

𝟏𝟎𝟎
= 𝟎. 𝟗𝟏% < 𝟏. 𝟓%
𝟑𝟏𝟑. 𝟔

The maximum length for the voltage drop that does not exceed 1.5% of 313.6 V is:
𝟏. 𝟓 ×

𝟑𝟏𝟑. 𝟔𝟎
= 𝟒. 𝟕 𝐕 (𝟏. 𝟓%)
𝟏𝟎𝟎
1

1

4.7 = 2 × 56 × L × 2.5 × 10.34 →L ≤ 31.84 m.
If the line length is less than 31.84 m, it satisfies the condition of voltage drop. If the length is
increased, the solution to adopt would be to increase the conductor cross section.
The approach of the solar system, offers the advantage that power losses are reduced due to the
obtained voltage and low-intensity features.
In the table below, the heat losses of the conductors are shown, considering an operating
temperature up to 90 ° C.

715

Therefore, since the CC line has a length of 15 m, the losses were:
𝑀𝑎𝑡𝑟𝑖𝑥 𝑙𝑜𝑜𝑠𝑒𝑠 = 5.9

𝑊
× 15 = 88.5𝑊
𝑚

There are two identical matrixes:
2 × 𝑀𝑎𝑡𝑟𝑖𝑥 𝑙𝑜𝑜𝑠𝑒𝑠 = 2 × 88.5 = 177𝑊

6. PROTECTIONS SOLAR INSTALLATION
6.1 Overcurrent Protection

Photovoltaic module protection:

I RM = 10 A, supplied by the manufacturer.
From Table 3 of UTE C15-712-1 (July 2013), with the overcurrent protection, we obtain the maximum
number of parallel chains that can be connected without any protection:
Ncmax = 2.
Like Nc= Ncmax→ Protection against overcurrent modules are not mandatory. However, it will
choose to protect the installation with fuse for safety.
1.0 CHAIN CABLE PROTECTION

The cable dimensioning is in accordance with table 6 of the UTE C15-712-1 (July 2013)-8.
Overcurrent protections:
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Therefore, the cable ampacity chain (Iz) must be greater than I2, current protection device:
I z ≥ I2= 6.4625 A.
Applying the corresponding correction factor:
I z= 7.88 A.
The cable chain is sized for a maximum current of 24 A (15.76 - A correction factor of 0.65 explained
in section 4.4), exceeds the established.

6.2 Chain Cable Protection

I SCMAX_GEN = Nc x I SCMAX = 2 x 6.4625 =12.925 ≈ 13 A.
Therefore, the ampacity of the main cable (Iz) must be greater than or equal to
I SCMAX_GEN.
I z ≥ I scmax_GEN = 13 A.
Applying the correction factor of paragraph 4.4:
I z = 15.768 A
As already mentioned, it will choose to protect against overcurrent and short circuit for the solar
installation, which provides greater security. It will proceed to the calculation against possible short
circuits and overcurrent in solar photovoltaic installation. This will be installed in zone 8 PV gG type
fuses as standard 60269-6, two from each parent. (F + N).
The device must meet the following conditions:
1.- IB ≤ I n ≤ I z
2. - I2 ≤ 1.45 I z
IB is the operating current of the circuit.
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I z ampacity of the conductor.
I n rated current protective devices, protective devices for adjustable In is the current regulation
chosen (Ir).
IB = 6.4625 A
I z = 24 A, is Cu wire 2.5 mm2 insulated ducts within-apparent mounting profiles.
Therefore, the overcurrent protective device shall comply with the following:
6.4625 ≤ I n ≤ 24
They will choose a gauge In = 16 A
Must meet condition 2, in addition to IEC 60269-6, as well as If = I2 = 1.6 x In, where if it is the
conventional current of the fuse in conventional time:
𝐼𝑓 = 1.6 × 𝐼𝑛 = 1.6 × 16 = 25.6𝐴
𝐼𝑓 = 𝐼2 = 25.6𝐴

Therefore it is checked whether Condition 2 is fulfilled:

𝐼2 ≤ 1.45 × 𝐼𝑧 = 30.45 𝐴  16 ≤ 30.45 A. Fulfilled.

Once known the parameters for overload protection, the protection against short circuits will be
calculated:

𝐼𝑐𝑐𝑚𝑎𝑥 =

𝑈𝑓
𝑈𝑓
326.2
=
= 2.854 𝑘𝐴
𝐿 =
8
2×𝑅 2×
2 × 56×2.5
ρ×𝑆

𝐼𝑐𝑐𝑚𝑖𝑛 =

𝑈𝑓
𝑈𝑓
326.2
=
=
15 = 1.522 𝑘𝐴
2×𝑅 2× 𝐿
2×
ρ×𝑆
56×2.5

Election of fuses: Fuses Gg:
In = 16 A
If = 25.6 A
Unominal ≥ Uocmax x number p. series = 46.6 x 7 V =326.2 V
ICN > I ccmáx = 2.854 kA
I f5 < I ccmin = 1.522 kA

718

6.4 Protection against electric shock
6.4.1 Lightning protection system
UTE C15-712-1 (july 2013). Protection against the overvoltage’s of atmospheric origin or due to
switching.

UTE C15-712-1 (july 2013). Appendix C.
Obtaining zonal lightning density (Ng).
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Versailles→ Nk= 15
Ng= Nk / 10 = 1.5

720

The photovoltaic system has L = 15 m
Following Table 9 from UTE C15-712-1 (july 2013). Protection against overvoltages of atmospheric
origin or due to switching, in this case lightning conductor protection is not required:

Lcrit = 200 / 1.5 = 133.33 m
L < Lcrit → Not mandatory Arrestors
6.4.2 Surge protection systems without lighting conductor (arrester)
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The installation does not require system IEPF.

6.4.3 DC discharges (arresters)

The tension dischargers devices are able to guarantee the protection against atmospherical
overvoltages caused commutation.... In our installation, zinc oxide variators will be used.
THERE ARE DEVICES
712-1 NORM (J ULY 2013).

QUALIFIED AS CATEGORY

1,

ACCORDING TO

ITC-BT-23

OR ACCORDING TO

UTE C15-

Generally, the protection of an installation can be achieved through a Type 2, as detailed in the
following chart.
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Here, Up must be lower than 1.5 kV, given its rank as Category I. Up ≤ 1.5 kV
In order to determine Uc, Uocmax is regarded.
Uocmax = 46.6 x 7 = 326.2 V. Hence, Uc must be higher or equal to ser 326.2 V.
To choose In, type 2 dischargers take a nominal discharge current's minimum value of 5 kA. In = 5
kA.
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Dichos descargadores se van a instalar dentro del cuadro de mando y protección DC de la
instalación solar. Se conectarán a una superficie equipotencial conectada a tierra para garantizar
un buen funcionamiento. In the image the connection can be seen:

AND

ALL CALCULATIONS WERE MADE
NF C-15-100.

ACCORDING TO

C61-740-52 NORM (FEBRUARY 2011) UTE C 61-740-51

6.5 Disconnecter (breakers)

Although the inverter has a DC disconnector incorporated, 2 bipolar disconnector will be
installed, one for each matrix connected to the inverter. These disconnectors will be 32A and 500V.
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6.6 Direct and indirect contacts Protection

Means of protection against direct and indirect contact will be executed following the
indications in UNE 20.460-4-41 norm.
Protection against direct contacts is thought to protect people against potential hazards that could
occur in case of contact with the active pieces of the electric equipment. The measures taken are
the following:
1. Protection by means of isolation of the actives parts.
2. Protection through barriers or envelope .
3. Protection through obstacles.
4. Complementary protection through residual-current devices.
To ensure protection against direct contacts, given that U ocmax > 60 V → all connection points must
be provided of connects at their ends. These connectors conform to NF EN 50521 norm.

The method of protection against indirect contacts employed will be the power outage through
RCD. Thus, protecting against direct contacts too. The inverter protects against earth potential rises
at the DC.
This RCD will have to act to activate in less than 5s.
Any mass cannot remain in relationship to a ground circuit electrically different, with a potential
higher, with effective value:
24 V in humid or wet sites.
50 V in other cases.
The following condition must be obeyed:
𝑅≤

𝑉𝑐
𝐼𝑠
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R is the ground's resistance (Ohm).
Vc: Contact voltages
Is: RCD sensibility (minimum values of the default current, in a, from where the RCD must open
automatically, in a convenient time, the protected installation)

PV cable must be double isolated. You must use MC4 connectors. Cable of RISEN SYP175S-M 175Wp
have MC4 connectors.

6.7 Solar installation protections AC part

6.7.1 Protection against Overload

It is recommendable to use a 32A protection against current overload for the CONEXT RL
5000 E-S inverter.

.0.1.1. According to UTE C15-712-1 (July 2013). 8 Overload protection8.2.2 Protection against
overload
See NF C 15-100 section 433 requirements.
.0.2.

NF C15-100-04 (DECEMBER 2002). 433

OVERLOAD PROTECTION .

The overload protection device must fulfill the following requisite:
1.- IB ≤ I n ≤ I z
2. - I2 ≤ 1.45 I z,
IB is the circuit's current of operation
I n assigned current to the protection device. In the adjustable protection devices I n is the current
regulation chosen (Ir).
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IB marks the intensity the inverter is able to provide to the dwelling in optimal conditions of
performance, that is, IB = 23.2 A.
I z, is the conductor's ampacity in the circuit (from the inverter's exit to the dwelling's transmission
line). To estimate said section: NF C15-100-05 (December 2002). Part 5.2 Additional prescriptions for
conductors.

Said wire will follow the non-perforated tray.
The isolation's maximum temperature will not surpass 70 ºC. Thus, the type of isolation appropriate will
be PVC:
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Panel 52G, shows the framework of correction to be applied depending on the conductor's method
of transmission. In this case, no factor framework of correction will be applied .

For the wire's sizing, the C method of reference will be considered, with two electrical conductors (F
+ N) de Cu. These conductors will have to bear a maximum intensity of 32 A, which is the range at
which the protection must act against the current overload. Therefore, the wire's section will include:
.1

I Z =36 A, WITH A 4 MM 2

SECTION OF

CU .

Once I z is found, we can know the overload protection device's I n
1.-IB ≤ I n ≤ I z → 23.2 ≤ In ≤ 36 A
Thus, I n = 32 A
2. -I 2 ≤ 1.45 I z → I 2 ≤ 52.2 A

.1.1.1. According to UTE C15-712-1 (July 2013). 8 Overload protection8.2.2 Protection against
overload
Therefore, overload protection (both of circuit and of death short) of the solar photovoltaic
installation's AC is:
Overload protection:
𝐼𝑐𝑐𝑚𝑎𝑥 =

𝑈𝑓
𝑈𝑓
230
=
𝐿 =
4.5 = 5.72 𝑘𝐴
2×𝑅 2×
2
×
ρ×𝑆
56×4
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𝐼𝑐𝑐𝑚𝑖𝑛 =

𝑈𝑓
𝑈𝑓
230
=
=
7
2×𝑅 2× 𝐿
2×
ρ×𝑆

= 3.680 𝑘𝐴

56×2.5

Unipolar circuit breaker's election:
In = 32 A
Unominal ≥ Umax = 230 V
ICN > I ccmáx = 5.724 kA
I ccmin> Ia Curva C: (5 ÷ 10) In = ( 160 ÷ 320) A → I ccmin > 320 A

6.7.2 Residual-current Protection

To protect against both direct and indirect contacts with the AC, a residual-current device of
protection that meets the following requirements will be installed:
The residual-current device will have a sensibility of 30 mA, with a power rating higher than 230 V,
and a current rating equal or higher than that of the automatic switch installed (In ≥ 32 A); in this
case, a 40 A type B will be installed.
The residual-current protection guarantees people's safety against possible direct or indirect
contacts at all times, in case that an isolation's failure at the solar installation's DC or AC happened.

6.7.3 Overload protection in AC- Grid connection

-

THE SOLAR PHOTOVOLTAIC INSTALLATION' S AC

UNLOADERS WILL BE CONNECTED TO THE

AC

JUNCTION BOX ,

WHERE THE PROTECTION FOR THE JUNCTION BOX CAN BE FOUND .

THE ESTIMATION MADE FOLLOWS THE RULES
EN61643-11, NF C 15-100 SECTION 443 AND UTE C61-740-52 (FEBRUARY 2011), UTE C 61-740-15 AND UTE
C 15-443. THEIR TARGET IS TO PREVENT POSSIBLE DAMAGE IN THE EQUIPMENT DUE TO OVERLOADS CAUSED BY
LIGHTING , COMMUTATION , OR POSSIBLE FAILURES OF NETWORK OR SOLAR INSTALLATION
The minimum value for the nominal discharge current n must be 5 kA 8/20 for the type 2 surge
protectors The surge protectors type 1 must be installed at the connection point between the
photovoltaic system and the public network (generally found in the main panel), and the minimum
value of impulse current imp must be12,5 kA.
To estimate the level of protection Up, being connected to the network, Up must be equal or lower
than 2.5kV, given that it is category II, displayed in the rules, with a maximum tension between
terminals higher than 230 V. The following image helps explaining the AC overload protection:
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In order to guarantee a good protection, the maximum distance between the inverter and the
connection point meets the requirements, being lower than 10 m. In this case, being lower than 10
m., it is not necessary to protect the inverter with other unloaders, since the already installed fulfill
that function. The following image shows a correct installation, as performed in this project:
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7. REVERSE VOLTAGE DROP DRIVER - NETWORK CONNECTION

This conductor will go from the inverter to the network’s connection point
If P = 4900 W is the maximum power, la
corresponds to the intensity that the inverter can provide(23.2 A); we consider Id = 1.25 x Imax =
27.17 A.
The maximum length the conductor can have to meet ITC-BT-040 (the installations generating BT will
be dimensioned a 125% of the generator's maximum intensity and the voltage drop point of
generation, while the distributor's network will be lower than 1.5%):
𝚫𝐔 = 𝟐 × 𝐑 × 𝐈𝐝 × 𝐜𝐨𝐬(𝐩𝐡𝐢)
𝐑 = 𝛒×

𝐋
𝐒

ρ= 1/56 para Cu; S es la sección en mm2. Use a resistivity of 0,023Ohm/km for copper cable to take
into account temperature influence.
𝚫𝐔 = 𝟐 × 𝟎. 𝟎𝟐𝟑 ×

𝚫𝐔(%) = 𝟐. 𝟖𝟓 ×

𝟏

𝟏𝟓
× 𝟏𝟎. 𝟑𝟒 = 𝟐. 𝟖𝟓 𝐕
𝟐. 𝟓

𝟏𝟎𝟎
= 𝟎. 𝟕% < 𝟏. 𝟓%
𝟑𝟏𝟑. 𝟔

𝟏𝟓

-

𝚫𝐔 = 𝟐 × 𝟓𝟔 × 𝟐.𝟓 × 𝟏𝟎. 𝟑𝟒 = 𝟐. 𝟐𝟏 𝐕

-

𝚫𝐔(%) = 𝟐𝟐𝟏 × 𝟑𝟏𝟑.𝟔 = 𝟎. 𝟕% < 𝟏. 𝟓%

𝟏𝟎𝟎

The maximum length so that the voltage drop won't exceed1.5% of 230V is:
-

𝟐𝟑𝟎

𝟏. 𝟓 × 𝟏𝟎𝟎 = 𝟑. 𝟒𝟓 𝐕 (𝟏. 𝟓%)

3.45 = 2 ×

1
56

1

× L × × 27.17 →L ≤ 14.22 m.
4

If the row length is lower than 14.2 m, it meets the voltage drop requirements. If the length is higher,
the measure to be taken would be to increase the conductor's section.
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8. SOLAR INTALLATION GROUNDING
8.1 DC Section grounding

Following UTE C15-712-1 (July 2013)-POINT 6-SECTION 6.2. with direct connection without resistance,
the protection conductor must be designed to bear the conventional current of the protection
device with a Cu minimum section of 6 mm2
According to section 6.3 in this same document, the protective device I n is 16 A for a Cu section of
2.5 mm2. Therefore, I n will be accepted after increasing the protective conductor's section to 6 mm2.

8.2 DC masses and conductor element’s grounding

All metallic parts will be connected to a equipotential protection.

SCP= 6 mm2
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8.3 Inverter’s grounding

The inverter's protective conductor will be made with a Cu conductor with PVC isolation:
S= 6 mm2.

8.4 AC grounding

According to UTE C15-712-1 (July 2013). 6 -Grounding installation- 6.3 DC masses and conductor
elements' grounding. 6.3.2 AC section:
All Ac masses must be grounded by means of a protective conductor, in accordance with
paragraph 411.3.1.2 and 5-54 part of NF C 15-100.

-

NF C15-100-04 (DECEMBER 2002). 411.3.1.2 G ROUNDING MASSES:

All masses connected to the same device must be connected to protective conductors connected
to the same grounding, as specified in 411,4 to 411,6 (411,5 is the scheme TT).

-

NF C15-100-04 (DECEMBER 2002). 411.3.2.2

GROUNDING MASSES .
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NF C15-100-04 (December 2002). 411.5 TT system.

Protective devices in scheme TTL, are differential relays.
La RT = RA + RB.

In AC, the following requirement must be met:
RA x I Δn ≤ 50
RA is the grounding masses' resistance
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IΔn has a residual current protective device

NF C15-100-05 (December 2012). 5.43-Protection conductors.
The protective conductors must be able to bear the intensity in case of failing. According to panel
54C in this section, the protective conductor is estimated.

The phase conductors' are Cu. Thus, the protective conductor's section will be from the same
section as the phase conductor's if section is not less than 6 mm2.
Scp=6 mm2.

NF C15-100-05 (December 2002). 531 Protective devices against fault current. 531.2 Protective
devices against residual-current. (DDR ).
The neutral conductor ought to open when a failing happens.
The protective conductor must not circulate through the protective residual-current device's
magnetic circuit.
The type of DDR used will be DDR TYPE B of high sensibility (30 mA).
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A high sensibility DDR guarantees protection against direct and indirect contacts. The devices'
sensibility will have to be 30 mA.

Panel 53B, shows the grounding resistance's value.
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9. SOLAR INSTALLATIONS LAYOUTS

The following pictures exemplify all the previously stated in this document, referred to all solar
installation and network connection.

COMPLETE SOLAR INSTALLATION

DIFFERENT POINTS OF THE SOLAR INSTALLATION ZOOMED
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10. GRID CONNECTION

10.1 Individual Branch (Individual Derivation)

NF C14-100 (FEBRUARY 2008). G RID ’S
TYPE 1 (
INDIVIDUAL CONNECTION WITH POINT- LIMITED POWER OF DELIVERY TO THE USERS FACILITIES ):
-

THE

CONNECTION TO THE GRID WILL BE MADE IN ACCORDANCE TO

LINE WILL ARRIVE TO THE INSTALLATION GROUNDED .

THE

TYPE OF CONNECTION TO BE DONE WILL BE

The point of connection to the grid is located downstream of the AGCP. In this project the PV
and electrical installations of the house will be connected to point C, as proposed by the
organization. Therefore, only the individual derivation line starting off the AGCP will be dimensioned.
.0.1.1. For dimensioning this line it has to be considered point 5.3.3 Minimum section in individual
electrical conductor for limited power NF C14-100 (February 2008).
.0.1.2. Transversal section in the individual derivation is related to the current rating of the AGCP. In
this case, AGCP will be 63 A, therefore according to Table 5:
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5:

ACCORDING TO UTE C15-712-1 (J ULY 2013) POINT 8 O VER-CURRENT PROTECTION , THE MINIMUM SECTION
AGCP WILL BE 10 MM IN C U. THEREFORE , THE FACILITY MEETS THE
REQUIREMENTS .
-

OF THE WIRE CONNECTED DOWNSTREAM OFF THE

Thermal standard dimensioning:

We consider that individual derivation to the grip connection point will be made inside a duct
placed in a vertical position: Reference method B and Correction factor 1.
Two Cu conductors with PR insulation will be selected:
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-

THE I Z OF THE CONDUCTORS IS 76 A, MUCH BEYOND THE NOMINAL INTENSITY POWER OF 63 A.
W E CAN MAKE SURE THAT S=16 MM 2 IN C U MEETS T ABLE 5.

-

THEREFORE , INDIVIDUAL DERIVATION WILL HAVE

A SECTION OF

S=16 MM 2 IN C U WITH PR INSULATION INSIDE A

DUCT IN VERTICAL /HORIZONTAL POSITION UNTIL CONNECTION POINT TO THE GRID . T HE LENGTH OF THIS LINE IS BELLOW

30M , ( 5-7 M

APPROXIMATELY )

Conductors to be used will have a working current of 0.6/1 k, no flame spread, low smoke emitting
and
reduced
opacity.
Wires
with
equivalent
characteristics
to
norm
UNE 21.123 chapter 4 ó 5 meet this regulation.
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The individual derivation’s wire path starts off the bus bar located in the protection switchboard
room, inside a duct of 75 mm section in horizontal / vertical direction to the grid connection 50 cm
beneath the house.
It has to be ensured that voltage drorps in the ID (individual derivation) is equal or less than 0.5%
ID has a maximum length of 7m. The wire has a resistance of:
R = ρ x L / S = (1/56) X 7 / 16 = 0.00781 Ω
Therefore, voltage drop in monophasic service meet the following:
ΔU = 2 x R x Id x cos (phi) = 2 x 0.000781 x 63 = 0.98406 V
0.5% of 230 V is 1.15 V.
We can make sure that ΔU< 1.15 V (0.5%)
ΔU= 0.4278 % < 0.5%
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Maximum length for not having voltage drop bigger than 1% of 230 V is:

-

𝟏×

𝟐𝟑𝟎
𝟏𝟎𝟎

= 𝟏. 𝟏𝟓(𝟎. 𝟓%)
1

1

1.15 = 2 × 56 × L × 16 × 63 →L ≤ 8.17 m

If length of the line is less than 8.17 m, then it meets the requirement of the voltage drop. If the length
is bigger another solution would increasing the conductor section.

Briefing of calculations regarding individual derivation:
3 conductors in Cu with PR insulation of S = 16 mm2, F+N+CP, installed inside 75 mm pipe. Type RZ1-K
(AS), with capability of ensuring a tension of 0.6/1kV. Maximum length allowed in this case in order
not to have a voltage drop bigger than 0.5% of 230 V is 8.17 m.

10.2 Network protections

ACCORDING TO NF C14-100 (FEBRUARY 2008), THE GENERAL CONTROL DEVICE AND PROTECTION (AGCP)
MUST HAVE THE FOLLOWING PROTECTIONS :
-

1. O VERCURRENT PROTECTION
2. E MERGENCY STOP
3. PROTECTION AGAINST INDIRECT CONTACT

-

W ILL ALSO PROTECT AGAINST POSSIBLE SURGES BY INSTALLING ARRESTERS GROUNDED .

-

THE FOLLOWING POINTS

ATTEMPT TO DEFINE EACH OF THE PROTECTIONS MENTIONED .

10.2.1 Overcurrent protection

According to UTE C15-712-1 (July 2013).
Protection against overcurrent.
Overload protection:
Check the requirements of Article 433 of the NF C 15-100.
NF C15-100-04 (December 2002). 433 protection against overload currents.
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The overload protection device must meet the following condition:
1.- IB ≤ I n ≤ I z
2. - I2 ≤ 1.45 I z,
IB is the operating current of the circuit.
I z conductor ampacity.
I n rated current protective devices for protection devices regulated.
I n current regulation is chosen (Ir).
IB corresponds to the intensity that the network is capable of delivering housing in optimal operating
conditions when the solar system does not supply the home need or the home is disabled.
.0

I Z =100 A, WITH A SECTION OF 16 MM 2 CU PVC INSULATED .

1.-IB ≤ I n ≤ I z → 32 ≤ I n ≤ 100 A
Therefore, In = 63 A. The choice of this size is guided by the rules.
2. -I 2 ≤ 1.45 I z → I 2 ≤ 145 A

To protect against short circuits: UTE C15-712-1 (July 2013). 8 Protection against overcurrent. 8.2.3
Short-circuit protection.
Therefore, protection against overcurrent (overcurrent and short circuit) Part of a network
connection, is as follows:
Protection against short circuits:
𝐼𝑐𝑐𝑚𝑎𝑥 =

𝑈𝑓
𝑈𝑓
230
=
=
4.5 = 5.72 𝑘𝐴
2×𝑅 2× 𝐿
2×
ρ×𝑆
56×4

𝐼𝑐𝑐𝑚𝑖𝑛 =

𝑈𝑓
𝑈𝑓
230
=
=
8.14 = 1.977 𝑘𝐴
2×𝑅 2× 𝐿
2×
ρ×𝑆

56×2.5

Choosing pole circuit breaker:
In = 63 A
Unominal ≥ Umax = 230 V
ICN > I ccmáx = 5.724 kA
I ccmin> Ia Curva C: (5 ÷ 10) In = ( 160 ÷ 320) A → I ccmin > 320 A
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10.2.2 Emergency Stop

The emergency stop of the solar system with the network is determined by a single-pole switch fuse
laying is passed only the phase. This will fuse, 63 A, marked by pole circuit breaker.

10.2.3 Protection against indirect contact
Protection against indirect contact is achieved with differential protection.
Differential protection device that meets the following conditions shall be installed:
The differential protection device will have a sensitivity of 300 mA, with a higher nominal voltage of
230 V, rated current greater than or equal to the circuit breaker located upstream (In ≥ 63 A)
operation; in this case will be placed one of 63 A type A.
Differential protection guarantees at all times the safety of persons against any direct or indirect
contact with live parts in the event that an insulation failure occurs in the network connection. This
physical integrity of persons is guaranteed.
This RCD must operate in a cutting time not exceeding 5s.
Any mass cannot stay in contact grounded electrically distinct to a higher potential in effective
value:
24 V on local or damp or wet locations.
50 V in the remaining cases.
It must meet the following condition:

𝑅≤

𝑉𝑐
𝐼𝑠

R It is the grounding resistance (Ohm).
Vc: Contact voltage
Is: RCD sensitivity (minimum value of the fault current, in a, from which the breaker should
automatically open at a convenient time, to protect the installation).
Thus:

𝑅≤

50
= 166.66Ω
0.3
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10.2.4 Protection against overvoltage
Calculated in section 6.7.3.

11. LOCATION OF DEVICES

All electrical equipment (photovoltaic panels, protective devices, junction boxes, inverter...) are
installed correctly according to the manufacturer's requirements for proper use and proper
operation of all of them.
Solar panels are on deck on galvanized steel structure with an axis tracking, fixed to the roof of
the house optimally to withstand the loads caused by external agents such as wind. In addition,
other devices are in the meter room found on one side of the house. This meter room has enough
ventilation to ensure that the internal temperature does not exceed the values set by the
manufacturers.
This will guarantee proper installation of all of them for proper operation of electrical and solar
installation.

12. INDIVIDUAL DERIVATION BRANCH – HOUSE CONECTION

The SINGLE BYPASS is the line from the Fund for Protection and Measurement (CPM) i.e. from the
Centralization of counters (CC) to the box to switch power control (ICP) via the general control
devices and protection (DGMP).
The maximum allowable voltage drop, according to ITC-BT-15 for a single centralized pool is 1%.
The intensity will governed by ICP limited to 5000 W. Therefore:
I= P/ V = 5000 / 230 =21.73 ≈ 22 A.
We consider a 25% oversizing to meet standards:
Id = 22 x I = 27.5 ≈ 28 A
The individual will bypass the false ceiling inside unventilated tube. It is, according to ITC-BT-19 with
the reference B2 (Insulated conductors or single-core cables in conduit in an unventilated cable
channel-insulated conductors inside pipe surface mount). Thus, we chose Cu conductors insulated
PR. We entered 2 tables and load conductors insulated Cu PR with Id = 28 A, corresponding to a Iz =
29 A. The allowable intensity corresponding to this section is 2.5 mm2. The legislation provides that
the minimum conductor cross section of individual branch is 6 mm2. Therefore, the individual branch
cables consist of two insulated Cu PR of S = 6 mm2 with Iz = 49 A.
To calculate the conductor, it follows the ITC-BT-19:
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Translation:
Sections of the phase conductors of the system or polar: S < 16
Sections minimum protective conductors: S (*)

With all this, you should check that the voltage drop of DI is less than or equal to 1%.
The ID has a maximum length of 10 m. The cable has a resistance of:
R = ρ x L / S = (1/56) X 10 / 6 = 0.0297 Ω
Thus, the voltage drop in single-phase service meets the following formula:
ΔU = 2 x R x Id x cos (phi) = 2 x 0.0297 x 28 x 1 = 1.6632 V
The 1% de 230 V correspond to 2.3 V.
One can check that ΔU< 2.3 (1%)
ΔU= 0.7231 % < 1%
The maximum length for the voltage drop does not exceed 1% of 230 V is:

-

𝟏×

𝟐𝟑𝟎
𝟏𝟎𝟎

2.3 = 2 ×

= 𝟐. 𝟑(𝟏%)

1
56

1

× L × × 28 →L ≤ 13.8 m.
6
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If the line length is less than 13.8 m, satisfies the condition of voltage drop. If the length is increased,
the solution to adopt would be to increase the conductor cross section.
The minimum nominal outer diameters of the tubes are 32 individual taps mm2.
Drivers to use copper or aluminum are isolated and usually unipolar, with its rated voltage 450/750 V.
Cables are fire retardant and low smoke emission and opacity.
Cables with characteristics equivalent to the norm UNE 21.123 Part 4 or 5; UNE 211002 or comply with
this requirement.
The

Following

table

shows

the

driver

for

the

single

derivation:

Translation: Installation system superficial ducting system  wire RZ1-K (AS)

Summarizing all calculated on the individual derivation:
Consist of 3 Cu conductors insulated PR of S = 6 mm2, F + N + CP, it installed within 32 mm tube. They
will type RZ1-K (AS) withstands voltage 0.6/1kV. The maximum length allowed for that in this case
does not exceed a voltage drop along the line of 1% of 230 V is 13.8 m.
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13. ELECTRICAL INSTALATION FOR THE INTERIOR
This section will describe and calculate everything related to the electrical installation of
interior, and applying the appropriate current regulations to ensure proper sizing and physical
integrity of persons through the appropriate protections. The rules to be applied corresponds with
REBT and NF C 15-100 of the French legislation, plus all the additional rules extracted from the NF C
15-100.

13.1 BOX ICP

Following the individual branch is the first case to hold the power control switch (ICP) device
that cuts the power when power demand exceeds the contracted power.
Enclosures Box ICP shall conform to the standards UNE 20,317 with a degree of protection IP 30
according to UNE 20.324 and IK07 to EN 50.102.
Regarding the nominal ICP, is 25 A, bipolar type, to ensure the supply cut from 5000 W. The ICP will
be adjusted according to the standard UNE 20317.

13.2 General Dashboard and Protection

Table Command and General Protection (CGMP) is located within the housing, a convenient place
to cut the supply or reset it if the performance of any of the protections upstream of which the box is
ICP with ICP.
The envelopes of the picture shall conform to the standards UNE 20.451 and UNE-EN 60439-3 with a
degree of protection IP 30 according to UNE 20.324 and IK07 to EN 50.102.
Table Command and General Protection, this facility will house the following safety devices:
It will be installed next to the box for switch power control (ICP).
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The height at which to install the general and individual control devices and circuit protection as
well as ICP, measured from the ground, will be between 1.4 and 2 m.

Translation:
Surface with IP 30 and IK 07
Nameplate:
1) Name of person or company
who install
2) Instalation date
3) Intensity of the main switch

The CGMP host an AI (Automatic Switch) poled manually operated, low rated current 25 A, along
with protective devices against overload and short; should also include an RCD to ensure protection
against indirect contact of all circuits, with a maximum intensity of 30 mA residual-and intensity
assigned higher or equal to the main switch. In installations with a single circuit breaker, it must be
instantaneous trip. The main switch is independent of the switch to the control pressure (ICP) and
cannot be substituted for this.
Below we will describe the different protection devices CGMP, starting IA, placed immediately
downstream of the ICP.

13.2.1 General Breaker

As already described in section 1.2, the IG will poled manually operated, low rated current 25 A.
According to ITC-BT-25, depending on the load forecast, the nominal overall circuit breaker shall be
according to Table A:
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Since the power of our facility is to be adjusted to the power of the solar system: 5kW, and as the
minimum rated current general circuit breaker must be 25 A, it will put a IA pole cut of In = 32 a, with
enough power to cut to the short circuit current of at least 4500 A.

13.2.2 Differential Protection (ID )

The differential protection device downstream of the IG will be placed. As has been done in the
photovoltaic solar plant, the differential protection guarantees protection against direct and
indirect contacts.
The differential protection device will have a sensitivity of 30 mA, with a higher nominal voltage of
230 V, rated current greater than or equal to the automatic operation switch located upstream (In ≥
32 A); in this case, an ID 40 is installed A bipolar type B instantaneous trip.
Any mass cannot stay in a relationship grounded electrically distinct to a higher potential in effective
value:
24 V in local or damp or wet locations.
50 V in the remaining cases.
It must meet the following condition:

𝑅≤

𝑉𝑐
𝐼𝑠

R It is the grounding resistance (Ohm).
Vc: Contact voltage
Is: RCD sensitivity (minimum value of the fault current in a, from which the breaker should
automatically open at a convenient time, to protect the installation).
Differential protection guarantees at all times the safety of persons against any direct or indirect
contact with live parts in the event that an insulation failure occurs. This physical integrity of persons is
guaranteed.

13.2.3 Thermal Overload Breaker (PIA )

To finish sizing protection devices downstream of ID MCB or miniature circuit breakers (PIA)
meet. They will all be poled, taking care to protect against overloads and short circuit current.
As seen in Table 1.2.1, the electrical system of the house correspond to basic degree of
electrification, as it is below 9200 W. Therefore, there will be at least 5 separate circuits, which are
following:
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An example to follow in our facility would be like the following below, which guarantees the
protection of all electrical devices and safety of persons:

As a result, you should get the voltage drop is less than 3%. The following table shows approximate
values for the maximum distance for which the voltage drop is 3% for Cu wire at an operating
temperature of 40 ° C, whereas the nominal protection device with cos (phi) = 1:

In this project sections to install drivers range from 1.5 to 6 mm2 Cu.
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Therefore, the description of each (PIA) is as follows:

13.2.3.1 Circuit 1 ( C1)
It will install a single lighting circuit for the whole house, protected by a single RCD , as the
anticipated power ranges from 150-200 W , because LED lighting, low energy use . The section for
this circuit will be 1.5 mm2 Cu PVC insulated inside tube section 16 mm2 , flame retardant . It will
install a thermal breaker In = 10 A. In this case, the maximum distance for the voltage drop of 3% is 27
m . In our facility, we arrive at a maximum distance of 12 m. Therefore complies with the regulations
and within.
It will check that the PIA fulfils the condition:
1. IB ≤ In ≤ Iz

Two . I2 ≤ 1.45 x Iz

We start from the ITC- BT- 19 with Cu wire with PVC pipe inside surface mount ( Insulated conductors
or single-core cables in conduit in an unventilated cable channel - insulated conductors inside tubes
in surface mount ) , reference B2 . For section 1.5 mm2 , the allowable current is Iz = 13.5 A.

For the calculation of IB, the following steps are taken:

𝐼𝑏 = 𝑛 × 𝐼𝑎 × 𝐹𝑠 × 𝐹𝑢

Where “n” is the number of sockets, intensity provided by socket, Fs is simultaneity factor
(ratio of simultaneously connected sockets in total) and Fu is the utilization factor (average
utilization factor of the maximum power receptor) .

𝐼𝑏 = 15 × 0.6 × 0.75 × 0.5 = 3.375 𝐴

Therefore, it fulfills the condition 1:
1. 3.37 13.5 ≤ 10 ≤
It must also satisfy the condition 2:
Two . I2 ≤ 1.45 x Iz = 19,575 A
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For the calculation of short circuit, ITC -BT 22 is followed.
To protect against short circuits: UTE C15 -712 -1 ( July 2013 ) . 8 Protection against overcurrent. 8.2.3
Short-circuit protection.
Therefore, the short circuit protection is as follows:
Protection against short circuits:
𝐼𝑐𝑐𝑚𝑎𝑥 =

𝑈𝑓
𝑈𝑓
230
=
𝐿 =
10 = 3.864 𝑘𝐴
2×𝑅 2×
2
×
ρ×𝑆
56×6

𝐼𝑐𝑐𝑚𝑖𝑛 =

𝑈𝑓
𝑈𝑓
230
=
𝐿 =
10
2×𝑅 2×
2×(
+
ρ×𝑆

56×6

12
56×1.5

)

= 0.360 𝑘𝐴

Choosing pole circuit breaker:
In = 10 A
Unominal ≥ Umax = 230 V
ICN > Iccmáx = 3.864 kA
Iccmin > Ia curve C: ( 5 ÷ 10) In = (50 ÷ 100) → 360 A > Iccmin > 100 A

13.2.3.2 Circuit 2 ( C2)

The circuit includes C2 shots only general use. They will install a total of 6 shots in general use.
The French legislation provides a total of 8 per circuit. Therefore, you are installing a single circuit
protected by a single RCD. The characteristics of these jacks commonly used will be: Bases 16A 2p +
T ( Base C2a ) . These outlets are to be found in the following points:
1. 2 sockets in the kitchen. Take 1 is a power strip that includes 2 sockets. Located at a height of 110
cm and greater from the floor or equal distance of 50 cm from the volume generated by the sink.
Taken 2 is an outlet for the refrigerator, installed 70 cm from the floor to the side of the back of the
fridge to fully embed it into the wall.
Two . A socket on the meter room . Situated at a height between 20/50 cm from the floor.
Three . Two sockets in the lounge. Located at a height between 20/50 cm the floor. One of the 2
doses may be a power strip with 2 sockets.
April . A socket in the bedroom. Situated at a height between 20/50 cm from the floor. Optionally,
you may install a power strip with 2 jacks.
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The number of shots will range 8-9 . The legislation provides for a total of 8 outlets per circuit. But
applying the coincidence factor , all shots will not be in use simultaneously . Therefore it will proceed
to install 9 pictures in general use throughout the house for a single circuit. A part be installed 4 small
engines: 1 in bedroom, 1 in living room and 2 in the greenhouse. Operation of these motors to open
and close windows. The consumption of these motors is negligible with respect to any outlet.
Therefore they will be installed in the circuit C2 .
The section for this circuit will be 2.5 mm2 Cu PVC insulated inside tube section 20 mm2 , flame
retardant . It will install a thermal breaker In = 16 A. In this case, the maximum distance for the
voltage drop of 3% is 28 m . In our facility , we arrive at a maximum distance of 15 m . Therefore
complies with the regulations and within .
It will check that the PIA fulfills the condition:
Three . IB ≤ In ≤ Iz

April . I2 ≤ 1.45 x Iz

We start from the ITC- BT- 19 with Cu wire with PVC pipe inside surface mount ( Insulated conductors
or single-core cables in conduit in an unventilated cable channel - insulated conductors inside tubes
in surface mount ) , reference B2 . For section 2.5 mm2 , the allowable current is Iz = 18.5 A.

For the calculation of IB, the following steps are taken:

𝐼𝑏 = 𝑛 × 𝐼𝑎 × 𝐹𝑠 × 𝐹𝑢
¡
Where “n” is the number of sockets, intensity provided by socket, Fs is simultaneity factor
(ratio of simultaneously connected sockets in total) and Fu is the utilization factor (average
utilization factor of the maximum power receptor ) .

𝐼𝑏 = 10 × 4 × 0.2 × 0.25 = 2 𝐴

Therefore, it fulfills the condition 1:
. 3 2 ≤ 16 ≤ 18.5
It must also satisfy the condition 2:
April . I2 ≤ 1.45 x Iz = 26.825 A

For the calculation of short circuit, ITC -BT 22 is followed.
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To protect against short circuits : UTE C15 -712 -1 ( July 2013 ) . 8 Protection against overcurrent. 8.2.3
Short-circuit protection.
Therefore, the short circuit protection is as follows:
Protection against short circuits:

𝐼𝑐𝑐𝑚𝑎𝑥 =

𝑈𝑓
𝑈𝑓
230
=
𝐿 =
10 = 3.864 𝑘𝐴
2×𝑅 2×
2
×
ρ×𝑆
56×6

𝐼𝑐𝑐𝑚𝑖𝑛 =

𝑈𝑓
𝑈𝑓
230
=
= 0.840 𝑘𝐴
𝐿 =
10
15
2×𝑅 2×
2 × (56×6 + 56×2.5)
ρ×𝑆

Choosing pole circuit breaker:
In = 16 A
Unominal ≥ Umax = 230 V
ICN > Iccmáx = 3.864 kA
Iccmin > Ia curve C: ( 5 ÷ 10) In = (80 ÷ 160) → 840> Iccmin > 160 A

13.2.3.3 Circuit 3 (C3)

The C3 circuit includes stove and oven . As for circuit 2 shots are only permitted, they are to install an
outlet for the oven and one for the induction hob . The characteristics of these jacks commonly used
will be: Bases 25A 2p + T ( Base ESB 25 -5a ) . These outlets are to be found in the following points:
1. Takes oven . A 70 cm from the floor and immediately to the side of the back of the oven to fully
embed it into the wall.
2 . Countertop induction stove. A 70 cm from the floor to the side of the back of the counter in order
to embed it fully to the wall.
The section for this circuit is 6 mm2 Cu PVC insulated inside tube section 25 mm2 , flame retardant . It
will install a thermal breaker In = 25 A. In this case, the maximum distance for the voltage drop of 3%
is 43 m. In our facility, you will reach a maximum range of 7 m . Therefore complies with the
regulations and within.
It will check that the PIA fulfils the condition:
May . ≤ In ≤ Iz IB
6. I2 ≤ 1.45 x Iz
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From the ITC- BT- 19 with Cu wire with PVC pipe inside surface mount ( Insulated conductors or singlecore cables in conduit in an unventilated cable channel - insulated conductors inside tubes in
surface mount ) , reference B2 . For section 6 mm2 , the allowable current is Iz = 32 A.

For the calculation of IB, the following steps are taken:

𝐼𝑏 = 𝑛 × 𝐼𝑎 × 𝐹𝑠 × 𝐹𝑢
Where “n” is the number of sockets, intensity provided by socket, Fs is simultaneity factor
(ratio of simultaneously connected sockets in total) and Fu is the utilization factor (average
utilization factor of the maximum power receptor ) .
𝐼𝑏 = 2 × 12.6 × 0.5 × 0.75 = 9.5 𝐴

Therefore, it fulfills the condition 1:
May . 9.5 ≤ 25 ≤ 32
It must also satisfy the condition 2:
6. I 2 ≤ 1.45 x Iz = 46.4 A

For the calculation of short circuit, ITC -BT 22 is followed.
To protect against short circuits : UTE C15 -712 -1 ( July 2013 ) . 8 Protection against overcurrent . 8.2.3
Short-circuit protection .
Therefore, the short circuit protection is as follows:
Protection against short circuits :
𝐼𝑐𝑐𝑚𝑎𝑥 =

𝑈𝑓
𝑈𝑓
230
=
=
10 = 3.864 𝑘𝐴
2×𝑅 2× 𝐿
2 × 56×6
ρ×𝑆

𝐼𝑐𝑐𝑚𝑖𝑛 =

𝑈𝑓
𝑈𝑓
230
=
=
= 2.415 𝑘𝐴
10
6
2×𝑅 2× 𝐿
2
×
(
+
)
ρ×𝑆
56×6
56×6

Choosing pole circuit breaker :
In = 25 A
Unominal ≥ Umax = 230 V
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ICN > Iccmáx = 3.864 kA
Iccmin > Ia curve C: ( 5 ÷ 10) In = ( 125 ÷ 250) A → 2415 > Iccmin > 250 A

13.2.3.4 Circuit 4 (C4 )

The C4 circuit includes washer dryer. It will install a single outlet with 2 plugs for washer dryer. The
characteristics of the utility outlets are: Base 16A 2p + T ( Base C2a ) . This jack is on the following
point :
1. Located in the greenhouse at a height of 70 cm from the ground.
The section for this circuit will be 2.5 mm2 Cu PVC insulated inside tube section 20 mm2 , flame
retardant . It will install a thermal breaker In = 16 A. In this case, the maximum distance for the
voltage drop of 3% is 28 m . In our facility, we arrive at a distance of 9 m. Therefore complies with the
regulations and within .
It will check that the PIA fulfils the condition:
7. IB ≤ In ≤ Iz
8 I2 . ≤ 1.45 x Iz
We start from the ITC- BT- 19 with Cu wire with PVC pipe inside surface mount ( Insulated conductors
or single-core cables in conduit in an unventilated cable channel - insulated conductors inside tubes
in surface mount ) , reference B2 . For section 2.5 mm2 , the allowable current is Iz = 18.5 A.
For the calculation of IB, the following steps are taken.
𝐼𝑏 = 𝑛 × 𝐼𝑎 × 𝐹𝑠 × 𝐹𝑢

Where “n” is the number of sockets, intensity provided by socket, Fs is simultaneity factor
(ratio of simultaneously connected sockets in total) and Fu is the utilization factor (average
utilization factor of the maximum power receptor) .
𝐼𝑏 = 1 × 11 × 1 × 1 = 11 𝐴

Therefore, it fulfils the condition 1:
. 7 11 ≤ 16 ≤ 18.5
It must also satisfy the condition 2:
8 I2 . ≤ 1.45 x Iz = 26.825 A
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For the calculation of short circuit, ITC -BT 22 is followed.
To protect against short circuits: UTE C15 -712 -1 ( July 2013 ) . 8 Protection against overcurrent. 8.2.3
Short-circuit protection .
Therefore, the short circuit protection is as follows:
Protection against short circuits:
𝐼𝑐𝑐𝑚𝑎𝑥 =

𝑈𝑓
𝑈𝑓
230
=
𝐿 =
10 = 3.864 𝑘𝐴
2×𝑅 2×
2
×
ρ×𝑆
56×6

𝐼𝑐𝑐𝑚𝑖𝑛 =

𝑈𝑓
𝑈𝑓
230
=
𝐿 =
10
2×𝑅 2×
2×(
+
ρ×𝑆

56×6

9
56×2.5

)

= 1.222 𝑘𝐴

Choosing pole circuit breaker :
In = 16 A
Unominal ≥ Umax = 230 V
ICN > Iccmáx = 3.864 kA
Iccmin > Ia curve C: ( 5 ÷ 10) In = (80 ÷ 160) → 1222 > Iccmin > 160 A

13.2.3.5 Circuit 4 (C4 )

Circuit C4 includes dishwasher. It will be installed a single outlet for the dishwasher. The
characteristics of this jack commonly used are: Base 16A 2p + T ( Base C2a ) . This jack is on
the following point:
1. Located in the kitchen at a height of 70 cm from the floor to the side of the back of the
dishwasher to be fully embed it into the wall.
The section for this circuit will be 2.5 mm2 Cu PVC insulated inside tube section 20 mm2 ,
flame retardant . It will be installed a thermal breaker In = 16 A. In this case, the maximum
distance for the voltage drop of 3% is 28 m . In our facility, shall reach a maximum range of 7
m . Therefore complies with the regulations.
It will check that the PIA fulfils the condition:
9. IB ≤ In ≤ Iz
10. I2 ≤ 1.45 x Iz
We start from the ITC- BT- 19 with Cu wire with PVC pipe inside surface mounted ( Insulated
conductors or single-core cables in conduit in an unventilated cable channel - insulated
conductors inside tubes in surface mount ) , reference B2 . For section 2.5 mm2 , the
allowable current is Iz = 18.5 A.
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For the calculation of IB, the following steps are taken:
𝐼𝑏 = 𝑛 × 𝐼𝑎 × 𝐹𝑠 × 𝐹𝑢

Where “n” is the number of sockets, intensity provided by socket, Fs is simultaneity factor
(ratio of simultaneously connected sockets in total) and Fu is the utilization factor (average
utilization factor of the maximum power receptor ) .
𝐼𝑏 = 1 × 10 × 1 × 1 = 10 𝐴

Therefore, it fulfils the condition 1:
. 2 10 ≤ 16 ≤ 18.5
It must also satisfy the condition 2:
I2 3 . ≤ 1.45 x Iz = 26.825 A

For the calculation of short circuit, ITC -BT 22 is followed.
To protect against short circuits : UTE C15 -712 -1 ( July 2013 ) . 8 Protection against
overcurrent. 8.2.3 Short-circuit protection.
Therefore, the short circuit protection is as follows:
Protection against short circuits:
𝐼𝑐𝑐𝑚𝑎𝑥 =

𝑈𝑓
𝑈𝑓
230
=
𝐿 =
10 = 3.864 𝑘𝐴
2×𝑅 2×
2
×
ρ×𝑆
56×6

𝐼𝑐𝑐𝑚𝑖𝑛 =

𝑈𝑓
𝑈𝑓
230
=
= 1.441 𝑘𝐴
𝐿 =
10
7
2×𝑅 2×
2 × (56×6 + 56×2.5)
ρ×𝑆

Choosing pole circuit breaker:
In = 16 A
U nominal ≥ Umax = 230 V
ICN > Iccmáx = 3.864 kA
Iccmin > Ia curve C: ( 5 ÷ 10) In = (80 ÷ 160) → 1441 > Iccmin > 160 A
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13.2.3.6 Circuit 4 (C4 )

C4 This circuit includes the electric water heater that also acts as HVAC system. It will install a
single outlet for electric boiler with 2 sockets. The characteristics of this jack commonly used
are: Base 16A 2p + T ( Base C2a ) . This jack is on the following point :
1. Located in bathroom water and electrical installation of the house. Therefore must be
located at a height of 110 cm from the ground.
The section for this circuit will be 2.5 mm2 Cu PVC insulated inside tube section 20 mm2 ,
flame retardant . It will install a thermal breaker In = 16 A. In this case, the maximum distance
for the voltage drop of 3% is 28 m . In our facility , we arrive at a maximum distance of 3 m.
Therefore complies with the regulations and within .
It will check that the PIA fulfills the condition :
11. IB ≤ In ≤ Iz

12. I2 ≤ 1.45 x Iz

We start from the ITC- BT- 19 with Cu wire with PVC pipe inside surface mount ( Insulated
conductors or single-core cables in conduit in an unventilated cable channel - insulated
conductors inside tubes in surface mount ) , reference B2 . For section 2.5 mm2 , the
allowable current is Iz = 18.5 A.

For the calculation of IB, the following steps are taken:
𝐼𝑏 = 𝑛 × 𝐼𝑎 × 𝐹𝑠 × 𝐹𝑢

Where “n” is the number of sockets, intensity provided by socket, Fs is simultaneity factor
(ratio of simultaneously connected sockets in total) and Fu is the utilization factor (average
utilization factor of the maximum power receptor) .

𝐼𝑏 = 1 × 10 × 1 × 1 = 10 𝐴

Therefore, it fulfils the condition 1:
. 4 10 ≤ 16 ≤ 18.5
It must also satisfy the condition 2:
May . I2 ≤ 1.45 x Iz = 26.825 A
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For the calculation of short circuit, ITC -BT 22 is followed.
To protect against short circuits: UTE C15 -712 -1 ( July 2013 ) . 8 Protection against
overcurrent. 8.2.3 Short-circuit protection .
Therefore, the short circuit protection is as follows:
Protection against short circuits:

𝐼𝑐𝑐𝑚𝑎𝑥 =

𝑈𝑓
𝑈𝑓
230
=
𝐿 =
10 = 3.864 𝑘𝐴
2×𝑅 2×
2×
ρ×𝑆

𝐼𝑐𝑐𝑚𝑖𝑛 =

56×6

𝑈𝑓
𝑈𝑓
230
=
𝐿 =
10
2×𝑅 2×
2×(
+
ρ×𝑆

56×6

3
56×2.5

)

= 2.246 𝑘𝐴

Choosing pole circuit breaker :
In = 16 A
Unominal ≥ Umax = 230 V
ICN > Iccmáx = 3.864 kA
Iccmin > Ia curve C: ( 5 ÷ 10 ) In = (80 ÷ 160) → 2246 > Iccmin > 160 A

13.2.3.7 Circuit 5 (C5 )

Circuit C5 includes. 2 sockets will be installed. The characteristics of these general-purpose
outlet are: Base 16A 2p + T ( Base C2a ) . These jacks are located on the following points :
1. Located in the bathroom. Thus they will be at a height of 110 cm above ground.
The section for this circuit will be 2.5 mm2 Cu PVC insulated inside tube section 20 mm2 ,
flame retardant . It will install a thermal breaker In = 16 A. In this case, the maximum distance
for the voltage drop of 3% is 28 m. In our facility, we arrive at a maximum distance of 5 m.
Therefore complies with the regulations.
It will be checked that the PIA fulfils the condition:
13. IB ≤ In ≤ Iz
14 I2 . ≤ 1.45 x Iz
Starting from the ITC- BT- 19 with Cu wire inside PVC pipe ( Insulated conductors or single-core
cables in conduit in an unventilated cable channel - insulated conductors inside tubes in
surface mount ) , reference B2 . For section 2.5 mm2 , the allowable current is Iz = 18.5 A.
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For the calculation of IB, the following steps are taken:
𝐼𝑏 = 𝑛 × 𝐼𝑎 × 𝐹𝑠 × 𝐹𝑢

Where “n” is the number of sockets, intensity provided by socket , Fs is simultaneity factor
(ratio of simultaneously connected sockets in total) and Fu is the utilization factor (average
utilization factor of the maximum power receptor ) .
𝐼𝑏 = 2 × 10 × 0.4 × 05 = 4 𝐴

Therefore, condition 1 must be met:
4) 4 ≤ 16≤ 18.5
Also condition 2:
5) I2 ≤ 1.45 x I z = 26.825 A
For the calculation of short circuit, ITC-BT 22 is followed.
To protect against short circuits: UTE C15-712-1 (July 2013). 8 Protection against overcurrent. 8.2.3
Short-circuit protection.
Therefore, the short circuit protection is as follows:

Protection against short circuits:
𝐼𝑐𝑐𝑚𝑎𝑥 =

𝑈𝑓
𝑈𝑓
230
=
𝐿 =
10 = 3.864 𝑘𝐴
2×𝑅 2×
2
×
ρ×𝑆
56×6

𝐼𝑐𝑐𝑚𝑖𝑛 =

𝑈𝑓
𝑈𝑓
230
=
= 1.756𝑘𝐴
𝐿 =
10
5
2×𝑅 2×
2 × (56×6 + 56×2.5)
ρ×𝑆

Selection of pole circuit breaker: In = 16 A
Unominal ≥ Umax = 230 V
ICN > I ccmáx = 3.864 kA
I ccmin> Ia Curve C: (5 ÷ 10) In = (80÷160) A → 1756 >I ccmin > 160 A
For internal wiring in bathroom must be taken into account the different volumes and which ones
are going to install the sockets. In this project, the shower room has a shower with sink and shower
without border. According to NF C15-100-07 (December 2002)-Part 7-701 location containing a bath
or shower (bathroom) (ditto on the ITC-BT-27), volumes is classified according to the following image:

764

In this case, the socket closer to the shower is at a distance from volume 1 of 1286 mm, i.e. 1.286 m.
Therefore, both sockets can be classified in both as Volume 3.
The degree of protection shall be IP X1, or X5 IP in case they can produce water splits during
cleaning.

Outlets provided can be installed whether they are protected from residual current value not
exceeding 30 mA. At the CGMP a ID high sensitivity (30 mA) is installed to protect against direct and
indirect contacts.
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13.3 Phase conductors and protection

The active conductors, as already described, shall be Cu, with the appropriate sections in each
case extracted from the ITC-BT-25 with voltage of 450/750 V.
The cables used for all internal wiring, are:

Regarding protective conductors, since sections of the phase conductors do not exceed 16 mm2 ,
will be of the same section and insulation of phase conductors . Sp = Sf .
Protective conductors in the interior installation will be present in all circuits (C1, C2 , C3 , C4 , C5) ,
connecting on all ground contacts of all outlets. All protective conductors will connect to a
common junction from the CGMP (explained in paragraph 12) to the meter box to connect to the
main grounding.
Also noteworthy is that the chosen outlets comply with regulations ensuring the safety of children
from possible contacts.

Summarizing the calculations:
The wires are type H07V -U, with rated voltage of 450/750 V , PVC insulation for both phase and for
protection , both of the same section .
All metal masses of all devices in the installation shall be grounded.
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13.4 Junction boxes and terminals

As indicated in the ITC-BT-21 pto. 3.1, in protective grade or higher IP4X counted and
classified as access channels that can only be opened with tools channels, according to the UNE-EN
50085-1, may be splicing wires and connections inside the mechanism..

The connections between the interior of the house will be done inside proper boxes made in
insulation material. Dimensions of these boxes will be big enough to allow all conductors inside and
its depth will be equivalent to the diameter of the wider pipe +50% with a minimum of 40mm depth
and 80mm for the diameter or interior side.

13.5 Insulated wires in ducts
The following insulated wires to be used under flexible ducts will meet the following UNE
norms:

(Translation> Flexible duct (pipe); 4321 flame retardant; UNE-EN 50086-2-3)
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APPENDIX C:
Team Visual Identity Manual
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