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SOLAR DECATHLON 
EUROPE 2012
Solar Decathlon Europe is an international competition among 
universities, which promotes research in the development of effi-
cient houses. The objective of the participating teams is to design 
and build houses that consume as few natural resources as pos-
sible and produce minimum waste products during their life cycle. 
Particular emphasis is put on reducing energy consumption and on 
obtaining all the necessary energy from the sun.

The final phase of the competition took place in Casa de Campo 
park in Madrid. The houses designed and built by each team were 
assembled in the exhibition space named Villa Solar. The Solar 
Decathlon Europe 2012 exhibition of the houses was open from 
September 14 to September 30, 2012. Over 220,000 people vis-
ited Villa Solar in that period, making it an event of major interest.

The 18 houses were presented by the teams from all over the 
world: Germany, Denmark, Spain, France, Hungary, Italy, Norway, 
Portugal, Romania, China, Japan, Brazil. These houses competed 
across the 10 contests of the competition. In additions, the teams 
were receiving out-of-contest awards that supplemented the span 
of the main contests.

The contests of the competition are as follows:

1. Architecture 

2. Engineering and Construction 

3. Energy Efficiency 

4. Electrical Energy Balance 

5. Comfort Conditions 

6. House Functioning 

7. Communication and Social Awareness 

8. Industrialization and Market Viability 

9. Innovation 

10. Sustainability
Villa Solar, September 2012
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THE TECHNICAL UNIVERSITY 
OF DENMARK
The Technical University of Denmark (Danish: Danmarks Tekniske 
Universitet), often simply referred to as DTU, is situated to the north 
from Copenhagen, Denmark. 
For almost two centuries DTU has been dedicated to fulfilling the 
vision of H.C. Ørsted – the father of electromagnetism – who found-
ed the university in 1829 to develop and create value using the 
natural sciences and the technical sciences to benefit society.

Today, DTU is ranked as one of the foremost technical universities 
in Europe, continues to set new records in the number of publica-
tions, and persistently increase and develop our partnerships with 
industry, and assignments accomplished by DTU’s public sector con-
sultancy.The surface facing the ground is used for ground heating, 
thus contributing positively to the energy balance of the house.

“With the Solar Decathlon project, DTU Civil Engineering 
is setting new standards for the low-energy buildings of 
the future”

Department of Civil Engineering of DTU conducts research and 
education in a wide range of fields, such as Building Design, Struc-
tural Engineering, Construction Materials and more. In 2011, a 
project proposal prepared by students primarily from DTU Civil 
Engineering, but also representing other departments such as DTU 
Informatics and DTU Management Engineering, qualified for par-
ticipation in the Solar Decathlon Europe 2012 competition. Dean 
of DTU Martin Vigild is the protector of the project.

DTU is extremely proud to be entering the competition. It is a 
welcomed opportunity to show what Danish research, industry and 
know-how can do when it comes to plus-energy buildings and uti-
lising renewable energy sources without compromising on design 
and the indoor climate.

With the Solar Decathlon project, DTU Civil Engineering is set-
ting new standards for the low-energy buildings of the future. In 
Denmark, almost half the energy consumed by buildings goes on 
heating, ventilation, cooling and lighting. In other words, a huge 
unexploited potential exists for cutting the energy consumption 
in our buildings through the use of solar energy. To fulfil the EU 
requirement for all new buildings to be zero-energy by 2020, we 
must exploit renewable energy sources and further develop low-
energy technologies for use by the construction industry.

The Solar Decathlon Europe competition is a chance for DTU stu-
dents to show that it is crucial for the energy-friendly buildings of 
the future that building design, indoor climate and energy con-
sumption are addressed as early as possible in the design process.

Map of all DTU locations in Denmark
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TEAM DTU
Team DTU represented the Technical University of Denmark in the 
2012 edition of the international competition Solar Decathlon Eu-
rope. It is a multidisciplinary team that combines students from vari-
ous study backgrounds, such as architectural engineering, sustain-
ability engineering, computer science, strategic management. 

Students of Technical University of Denmark, advised by professors 
and industry partners, formed Team DTU to create an innovative 
plus-energy house project and participate in an international com-
petition Solar Decathlon Europe 2012. Our mission is to provide 
energy-efficient solutions for housing issues through integrating 
design and existing technologies in combination with improved aes-
thetical appearance and comfort.

Team DTU participated in the international competition Solar De-
cathlon Europe 2012 with its project named FOLD. The students at 
the Technical University of Denmark have designed this house with 
the support from the professors and faculty supervisors, sponsors 
and other partners. This is a plus-energy house, which means that 
it produces solar energy both for itself and for the society. FOLD is 
an innovative solution that brings together energy efficiency, solar 
energy use and enhanced living comfort.

“Students of Technical Univer-
sity of Denmark, advised by pro-
fessors and industry partners, 
formed Team DTU to create an 
innovative plus-energy house 
FOLD and participate in an in-
ternational competition Solar 
Decathlon Europe 2012.”
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FOLD is naive...

it believes in the dream of a greener world. a world of respon-
sibility. for the nature and for the culture. culture is the utmost 
offspring from nature. it EMBRACES the conditions given to it by 
birth. like any other responsible parent nature provides culture with 
its resources. to benefit the most from the nature culture has to 
TUNE into the premises of nature. adapt. adjust. reenact. play with 
its parental heritage. growing up, learning from the nature and de-
veloping beyond it makes it a strong person. a responsible person. 
sometimes an annoying overachiever. but when it comes down to 
basic values it always keeps its head cold and remember its child-
hood learning: always SHARE the good stuff with your friends.  

... and realistic.
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ARCHITECTURAL NARRATIVE
The concept of FOLD is a three step strategy: The local plot folds 
itself around the family to protect it and provide it with local natural 
resources. 

EMBRACE
Climatic conditions change according to your geographical wherea-
bouts. But one thing is common: The sun is the greatest energy 
source of all. It defines the natural resources of the plot. These re-
sources differ depending on the geographical context, and when 
creating a shelter the designer embraces both solar, biological, eco-
nomical, ecological and cultural resources of the plot. The shelter is 
created by folding the plot with all its implemented resources as a 
protective membrane around the family.

TUNE
FOLD can take on countless configurations. The size, inclination 
and orientation of the different surfaces are adjusted to the site 
specific resources. All surfaces are optimized to a function optimal 
for the specific context. In Madrid the optimal surface functions are 
photovoltaics on the roof for renewable energy production, a green 
wall for the urban microclimate and a light wall to increase the se-
curity of the urban space.

SHARE
Sustainable living is a collective mindset that engages everybody. 
It demands responsibility and awareness. The society is a delicate 
organism, and everybody is a crucial part of the sustainable project. 
This project is all about how we manage the resources. And the only 
sensible thing is to allocate surplus resources to places of less re-
sources. Establishing a solar democracy like this adresses all three 
aspects of the general sustainabily concept: Economy, society and 
environment.

EMBRACE

TUNE

SHARE
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INTEGRATED ENERGY DESIGN
FOLD believes in both inspiring architecture and high energy perfor-
mance - and it believes that these to primary visions are not con-
tradictory. Actually the architectural narrative can be translated di-
rectly into the method applied to optain the optimal energy balance 
of the house: The REDUCE - OPTIMIZE - PRODUCE triangle.

The triangle is a three-step method to reduce the energy consump-
tion of a house. The method was developed within the frame of a 
ph.d. programme, which was finalized in the spring of 2012. The 
programme was a joint venture between The Technical University 
of Denmark (DTU) and Henning Larsen Architects in Copenhagen, 
Denmark. The method describes the three steps necessary to cre-
ate low energy consumption buildings - or energy-plus houses as 
FOLD is. It is developed with Integrated Energy Design (IED) as its 
starting point.

PRODUCE
LOCAL ENERGY

OPTIMIZE
COMPONENTS

AND INSTALLATIONS

REDUCE
CONTEXT, GEOMETRY, 

DAYLIGHT, FUNCTIONS AND SYSTEMS

The three steps follow a hierarchical structure:

REDUCE: The first step is to reduce energy consumption by limiting 
unwanted heat loss and gain by means of improved geometry and 
the transparency of the building envelope. 

OPTIMIZE: Then we optimize the necessary systems. This might 
be cause additional cost on the building budget - but the operating 
costs will be significantly minimized.

PRODUCE: Finally, the building achieves net zero energy by building 
integrated energy production methods.

The architectural narrative of EMBRACING - TUNING - SHARING is 
developed from these three steps and by that it incorporates the 
energy design as a core of the architectural design. Team DTU un-
derstands architecture as an umbrella concept, which it only suc-
cessfully carried out, if all aspects of the sustainability concept is 
addressed. 

Integrated energy design
The energy design and the architectural design 
are the two major operators in the iterative pro-
ces of designing an energy-plus house.
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EMBRACE equals REDUCE
EMBRACING the local resources and incorporating them in the sur-
faces of FOLD requires an analysis of societal, environmental and 
economic conditions of the building plot. The geometry of FOLD re-
sponds to these conditions. A similar analysis is made with regards 
to the energy design: The climatic conditions of the plot outlines 
the optimal geometry, orientation, daylight conditions etc. for re-
ducing the energy consumption.

TUNE equals OPTIMIZE
TUNING FOLD to fit the specific plot is for architecture, what OP-
TIMIZE is for the energy design. TUNE increases the architectural 
value of the local resources, while OPTIMIZE is a concrete action 
taken with regards to components and installations.

SHARE equals PRODUCE
With the SHARE dimension of FOLD a principle of SOLAR DEMOC-
RACY is established. This dimension is worthless without the PRO-
DUCING strategies of the method triangle. The PRODUCING part of 
the energy design enables the SHARE dimension of the architec-
tural narrative.

Thus the architectural narrative is a poetic story about how we cre-
ate a sustainable living on a larger scale - but it is also the story 
about turning the large-scale vision into feasible results.

EMBRACE // REDUCE

TUNE  //  OPTIMIZE

SHARE  //  PRODUCE

Merging narratives
The method triangle for the energy design - 
now slightly modified due to the merge with 
the architectural narrative of EMBRACE - TUNE 
- SHARE.
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FOLD: APPLYING THE NARRATIVE
EMBRACE: ANALYSIS AND GEOMETRY
The first thing on the sustainable to-do-list for the built environ-
ment is an analysis of the context including the prevailing resourc-
es. The geometry of the house - the configuration of the folded 
plot - is a key to an optimal utilization of the resources. The folding 
offers a great flexibility, which is crucial to embracing the local natu-
ral resources. 

TUNE: YO HABLO ESPAGÑOL
Tuning FOLD to the fit the local climatic conditions means adjusting 
the geometry to the plot. Afterwards the surfaces are assigned dif-
ferent functions - again chosen with regards to the prevailing local 
resources. For Madrid in Spain the exterior surfaces are optimized 
for different purposes that each address the prevailing natural re-
sources:
1. The roof is covered with PV’s and PVT’s that supply the house 

with electricity and hot water from solar energy.
2. The West facade exposes “green jewelry”: Spots of vegetation 

that contributes to the urban microclimate and the life quality 
of the residents. 

3. The East facade reveals itself as a urban light source from time 
to time, reflecting the interior location of the technical installa-
tions in the technical core and contributing to the urban space 
by urban lighting.

4. The surface facing the ground is used for ground heating, thus 
contributing positively to the energy balance of the house.

SHARE: THE ROBIN HOOD OF ENERGY MANAGEMENT
FOLD is a energy plus house that produces more energy than it con-
sumes. Surplus energy is distributed to the society by connecting 
the house to the local grid. This enables FOLD to share surplus elec-
tricity and heat production with non-energy plus houses, thus opti-
mizing the societal energy balance. But FOLD also shares its light by 
virtue of the light wall. Research shows that a well-lit urban space is 
safer, as it prevents trespassing, burglary and assaults.

SHARING 
URBAN LIGHT

 SHARING 
ELECTRICITY
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TEAM DTU ORGANISATION

HEALTH AND SAFETY

ARCHITECTURE AND DESIGN

STRUCTURE AND 
CONSTRUCTION

INSTALLATIONS

CONTROL SYSTEM

ENERGY AND ELECTRICAL 
EQUIPMENT

WATER

TECHINICAL CORE

HVAC

SITE OPERATION PLAN

COMMUNICATION

MARKET VIABILITY

LCA

CONTRACTING TEAM MEM-
BERS

FUNCTIONS

Bjarne W. Olesen
Director, Professor

Lotte Bjerregaard Jensen
Associate Professor

Ulrik Knuth-Winterfeldt
BEng

WORK PACKAGE MEMBERS

Responsible for accomplish-
ment of specific tasks in-
volved in the function of the 
group

PROJECT MANAGEMENT

Faculty Advisor
Sponsor relations

Project Manager
Architecture and construction

Assisting Project Manager
Student relations and financial 
management

Participation in Solar Decathlon is a large-scale project requiring 
much coordination effort. Project Management of Team DTU takes 
the strategic decisions about the project, keeps control over spon-
sorships, partnerships and financing, advises students and coordi-
nates supervision of student projects.

WORK PACKAGE LEADERS

Responsible for coordination 
and complation of the tasks 
corresponding to the func-
tion area of the group
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Henrik Almegaard
Associate Professor

Lotte Bjerregaard Jensen
Associate Professor

Christian Ronne
Associate Professor

Elsa Salvador Rodriguez
MSc in Sustainable Energy,
Student

Elian Hirsch
KA, Institute of Technology
Research Assistant

INSTALLATIONS

CONTROL SYSTEM

HEALTH AND SAFETY

Construction of FOLD is an integral part of the 
project, leading to a necessary part of planning 
risk prevention. Health and Safety group con-
solidates information about all the aspects of 
FOLD construction, analyses potential risks and 
develops a plan of risk prevention that is com-
municated to all the team members in a form of 
a report and workshops.

HS Team Coordinator

HS Team Coordinator

HS Team Coordinator

HS Officer
Health and Safety Report: consolidation of information 
about building construction process

HS Officer
Health and Safety Report: alignment of functional areas, 
project drawings

FOLD is a smart plus-energy house, enabling the inhabitants to control 
and tune the indoor climate and various functions of the house accord-
ing to their preferences. Installations comprise: Control System, Energy 
and Electrical Equipment, Water and HVAC. 

The control system is able to control almost any-
thing in the house. This includes lights, tempera-
ture, alarm and windows. To enable these func-
tions, this group developed and implemented 
the software and control system architecture.

Dainius Griguzauskas
MSc in Computer Science and Engi-
neering, Student

Philip Engberg Nielsen
BA in Software, Student

Søren Olofsson
BA in Software, Student

Morten Asbjørn  Schnack
BA in Civil Engineering, Student

Emil Refn
BA Software Technology, Student

Carsten Nilsson
BSc IT & Communication, Student

Andreas Rask Jensen
Diplom IT, Student

Anders Jensen
BA Software Technology, Student

Faculty advisors:
Christian Jensen
Associate Professor

Work Package Leader
Heating, cooling and ventilations system control

Work Package Members:

Setting up user interface with Control System

Building software architecture for Control System, build-
ing integration with PLC

Creating Central Control Unit, including AI

Database

Control Interface and suggestions

Combining sub- systems

Responsible for lights programming

IT security. Sensor networks. Pervasive computing. Mo-
bile systems. Intelligent Buildings. Security.

HVAC

HVAC stands for Heating, Ventilation, and Air 
Conditioning, and is responsible for developing 
and maintaining the systems in the house that 
keep the indoor climate comfortable for inhab-
itants despite the changes in the weather and 
patterns of use of the house.

Work Package Members:
Martynas Skrupskelis
MSc in Civil Engineering, Student

Ongun Berk Kazanci
MSc in Sustainable Energy, Student

Maria Alonso Alvarez
Architectural Eng, Student

Faculty advisors:
Georgi K.Pavlov
PhD student

Peter Slotved Simonsen
Engineer

Nico Ziersen
Assistent Engineer

Heating, cooling and ventilations system design and siz-
ing

Heating, cooling and ventilation systems design, simula-
tions

Natural Ventilation

Supervision

Technical supervision

Technical supervision
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ARCHITECTURE 
AND DESIGN

WATER

FOLD is an innovative concept that represents 
the shape of a folded rectangular paper – devel-
oped by the Architecture and Design group. The 
group also takes care of all the design aspects 
inside the house and in its garden.

In the daily use of the house large amounts of 
clean water are used and subsequently discard-
ed. The main task of the Water group is to de-
velop a sustainable approach to dealing with re-
using and recycling the used water, also known 
as grey water.

Mette Stubkjaer Laursen
BA Civil Engineering in Environment 
Technology, Student

Faculty advisors:
Stefan Trapp
Associate Professor

Eva Eriksson
Associate Professor

Work Package Leader
Greywater

Assessment and treatment of water and contaminated 
soil

Greywater

Lise Mansfeldt Faurbjerg
Architectural Eng, Student

Erik Folke Holm-Hansson

Christian Nygaard Sørensen
Architectural Eng, Student

Christina Eriksshøj
Architectural Eng, Student

Kasper Villumsen
Architectural Eng, Student

Mathilde Landgren
Architectural Eng, Student

Niklas Frederiksen
Architectural Eng, Student

Simon Kolby Christensen
Architectural Eng, Student

Stine Redder Pedersen
Architectural Eng, Student

Work Package Leader
Exterior design, Public tour, Interior cladding

Member: Lighting wall

Member: Lot design, Garden

Member: Daylight, Solar shading, Lighting

Member: Exterior design, Technical Core, Public tour, 
Green wall

Member: Exterior design, Technical Core, Public tour, 
Green wall

Member: Lot design

Member: Exterior design, Public tour, interior cladding, 
Lighting wall

ENERGY AND ELECTRICAL 
EQUIPMENT

Implementing the use of solar energy is one of 
the core tasks of the competition, and managing 
the energy use by the electrical equipment in 
the house is inalienably connected to it. This in-
volves integration of solar (photovoltaic) panels 
in FOLD, setting up the electrical installations 
and equipment.

Pavel Sevela
MSc in Sustainable Energy,
Student

Linette Nygaard
MSc in Architectural engineering, 
Student

Søren Mikael Kristensen
KME, Bachelor of Technology Man-
agement and Marine Engineering

Søren Andersen

Toke Rammer Nielsen
Associate Professor

Work Package Leader
Thermal part of PVT, electrical equipment, monitoring 
for the competition

PVT: charge of the PV part
Technical documentation, Drawings for the photovolta-
ics, Architectural point of the PV

Work Package Member: Electricity
Electricity installations

Faculty advisor: Integrated design of sustainable build-
ings, energy consumption and indoor environment

TECHNICAL CORE

Bright and lightweight FOLD is connected and 
supplied with energy and other sources through 
the technical core – its lungs and its bridge to the 
practical world of energy production and use, as 
well as the maintenance of the house. 

Simon Christoffer Uth
MSc. Architectural Eng, Student

Mette Malene Wohlgemuth
MSc. Architectural Eng, Student

Christoffer Rasmussen
MSc. Architectural Eng, Student

Karen Margaretha Holmegaard
MSc. Architectural Eng, Student

Faculty advisors:
Peter Slotved Simonsen
Engineer

Jacob Sloth Jensen
Associate professor

Team members are together in charge of core design 
and planning, integration of elements in the technical 
core

Techncal supervision

Theoretical supervision
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STRUCTURE AND 
CONSTRUCTION

MARKET VIABILITY

SITE OPERATION PLAN

COMMUNICATION

Planning the construction of FOLD, preparing 
the structural drawings and working through all 
the details related to construction are crucial for 
bringing FOLD to life. Structure and Construc-
tion team has prepared the architectural con-
cept of FOLD for realisation.

Constructing FOLD involves the detailed plan-
ning of managing the construction site effi-
ciently and safely, and planning of the use of 
equipment for construction, delivery of ele-
ments and logistical issues of building the house 
– these are the tasks performed by the Site Op-
eration Plan group.

Participation in Solar Decathlon is an exciting 
and challenging process that Team DTU is shar-
ing with all the interested public on our website 
www.solardecahlon.dk and the social media ac-
counts. We interact with press and sponsors to 
strengthen our communication and participate 
in various events.

FOLD is a prototype of the house of the future: 
sustainable, comfortable and aesthetically ap-
pealing, which necessarily leads to the assess-
ment of the commercialisation opportunities for 
it in order to change the way building construc-
tion will be seen in the future.

Aksel Tønder
Architectural Eng, Student

Angela Martin Guerrero
Architectural Eng, Student

Marie Navntoft Jacobsen 
Architectural Eng, Student

Allan Ulrick Døi
Architectural Eng, Student

Andreas Klestrup 
Architectural Eng, Student

Tim Kjærsgaard 
Architectural Eng, Student

Peter Stavnshøj
Architectural Eng, Student

Work Package Leader
Preparation and coordination of drawings for construc-
tion panels and installations 

Member: Construction details, BIM model and moisture, 
Joints, details, drawings, moisture simulations

Documentation of the statics, dimensioning and calcula-
tions of stress components 

Carpentry

Carpentry

Carpentry

Elian Hirsch
KA, Institute of Technology
Research Assistant

Michael Hykkelbjerg Nielsen
Architectural Eng, Student

Work Package Leader
Site operation management, Time schedule of the pro-
cess construction of the house 

Work Package Member
Site operation planning

Natalia Dudareva
CBS, MSocSc in Management, Stu-
dent 

Work Package Leader
Communications and Social Media: communications 
strategy and implementation, creating content and 
maintaining online accounts, communications coordina-
tion , photography

Riccardo Dalla Francesca
MSc in Management, Student

Work Package Members:

Philippa Taul
CBS, MSc in Management, Student 

Andreas Houmann
B. Physics and Nanotechnology, 
Student

Work Package Leader

Commercialisation assessment

Commercialisation assessment

LCA

Lifecycle assessment group develops an over-
view of environmental impact of FOLD and its 
construction elements throughout the stages 
of their use, ensuring the ecological sustainabil-
ity of the project.

Malte Peter Wiedemann
MSc in Civil Engineering, Student

Raphael Dörnen
MSc in Civil Engineering, Student

Rita Gaspar
MSc in Civil Engineering, Student

Robert Fangel
MSc in Environmental Engineering,
 Student

Allwin Jebahar

Work Package Members:
Mass and energy balance, disposal

Assesment of the chemical inpact on human health

Lifecycle analysis

Life Cycle Inventory

Lifecycle analysis

CONTRACTING 
TEAM MEMBERS

Anders Budek

Rasmus Kristian Holst

Henrik Børglum

Carpenter

Carpenter

Carpenter
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FOLD ASSEMBLY

AFTER CONSTRUCTING AND TESTING FOLD AT THE CAMPUS 
OF THE TECHNICAL UNIVERSITY OF DENMARK, IT ARRIVED TO 
MADRID TO BE ASSEMBLED AT VILLA SOLAR.

The team has been working from August 31 to September 12 in 
order to assemble and test FOLD for presenting it to the public and 
competing across the ten contests of Solar Decathlon Europe 2012. 
Working in at least two shifts per day, the team has done a great ef-
fort to build the house and managed to finish everything on time 
for the official opening ceremony of the competition. The construc-
tion period showed the importance of the teamwork and mutual 
help and support. A lot of hard work resulted in gaining significant 
hands-on experience through preparing FOLD for being presented 
to the public, the other teams, and the competition juries.

AUGUST 31- 
SEPTEMBER 12 
2012

HIGHLIGHTS

FOLD assembly at Villa Solar. September 2012
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SOLAR SYSTEMS INTERGRATION AWARD

TEAM DTU IS PROUD OF HAVING RECEIVED THE SOLAR SYSTEMS 
INTEGRATION AWARD ON SEPTEMBER 20.

FOLD represents the future of housing, where the sustainable en-
ergy production is not an imposed addition to the architecture and 
the house structure, but an integral and harmonic part of it. The 
roof of FOLD covered with super-thin solar panels that together 
with the exterior cladding form one shell of the folding structure 
serve as an example of such integration. The inclination of the roof 
is adapted in order to receive as much sunlight as possible, and can 
be adjusted depending on the location, where the house will be 
placed. 

The jury praised the approach taken in FOLD as “highly effective and 
innovative integration of PV and thermal systems that is not only a 
machine added to a house, but added value without creating too 
much attention to that machinery”, emphasizing that the house is 
“technically well-thought, smart, efficient and cost-effective combi-
nation of passive house principles and active elements”. This is an 
important achievement for the team, and a great appreciation for 
the efforts put in the development of FOLD.

SEPTEMBER 20, 
2012

Reception at the Technical University of Den-
mark with the President of DTU Anders Bjarklev 
for the celebration of the Solar Systems Integra-
tion Award. November 30, 2012
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PUBLIC TOURS

TEAM DTU WELCOMED THE PUBLIC COMING TO VILLA SOLAR, 
READY TO SPEAK ABOUT ALL THE FEATURES AND CONCEPTS OF 
FOLD.

From September 14th until September 30th Villa Solar had been 
open for the public to visit the participating houses and attend the 
events organized by the Solar Decathlon Europe competition com-
mittee. In that period Villa Solar received over 220,000 visits, which 
made it a an event of major interest in Madrid.

Team DTU had prepared to present the concept of FOLD, its archi-
tecture, construction and all of the aspects that together made 
it come from a sketch to reality. The smart control system of the 
house that enables the inhabitants to control the appliances and 
comfort in the house from a tablet computer demonstrated the 
new approach to controlling the house functioning to the public. 
FOLD has received many guests from Spain and many other coun-
tries, as well as special visits from sponsor companies, publications 
and professionals coming to Madrid specially to visit Villa Solar.

SEPTEMBER 14-30, 
2012

Public visits at FOLD. Villa Solar, September 
2012

HIGHLIGHTS
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FILM ABOUT FOLD

THE FILM TITLED “FOLD. THE FUTURE OF HOUSING” HAD BEEN 
SHOT THROUGHOUT THE PREPARATION NAD PARTICIPATION IN 
THE 2012 EDITION OF THE COMPETITION.

After following the team throughout the process of preparation 
and participation in Solar Decathlon Europe 2012, the film company 
Filmbureauet has presented the 25-minute film ready for screening. 

The concept of the film is to present the general storyline – Team 
DTU designing and building FOLD to participate in Solar Decathlon 
Europe 2012 – along with the three core concepts of sustainabil-
ity as the subcases within the story. The film is centered around 
three stories that discuss the social, economic and energy issues of 
sustainable housing. The social aspects relate to architecture and 
design of the house: it is an essential element of life of its inhabit-
ants, making it a social place affecting the well-being of people and 
their comfort. Use of renewable energy is the sustainable future 
for housing and the key topic of the energy storyline. The economic 
aspects of making FOLD affordable and financially viable for pro-
duction are an essential part of the film as well.

Shooting of the film by Filmbureauet at Villa So-
lar, September 2012
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SPONSORING COMPANIES

PLATINUM SPONSORS

GRUNDFOS
Grundfos is one of the world’s largest pump manufacturers, based 
in Denmark - with more than 18,000 employees globally. They pro-
vide Team DTU with equipment, know-how and money.
www.grundfos.com

REALDANIA
Realdania is a nonprofit social enterprise whose mission is to create 
quality of life through architecture, urban space and the built envi-
ronment. They provide Team DTU with finance.
www.realdania.dk

DANSK ENERGI
The Danish Energy Association works to influence European ener-
gy and climate policy in order to support investments in the transi-
tion to a low carbon energy system. They provide Team DTU with 
finance.
www.danishenergyassociation.com

GOLD SPONSORS

ROCKWOOL
Rockwool is the world’s leading supplier of innovative products and 
systems based on stone wool.
They provide Team DTU with insulation materials, know-how and 
finance.
www.rockwool.com
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SILVER SPONSORS

SCHNEIDER ELECTRIC
Schneider Electric is a global specialist in energy optimization and 
management. They provide Team DTU with equipment, know-how 
and money.
www.schneider-electric.com

UPONOR
Uponor offers plumbing and indoor climate systems for the residen-
tial and commercial building markets.
They provide Team DTU with plumbing systems, knowhow and 
money.
www.uponor.com

BRONZE SPONSORS

NILAN
Nilan develops and manufactures premium-quality, energy-saving 
ventilation and heat pump solutions that are beneficial to the envi-
ronment and provide a healthy indoor climate and low-level energy 
consumption. They provide Team DTU with the ventilation unit and 
know-how.
www.nilan.dk

VELUX
VELUX is a Danish company that specializes in windows and sky-
lights. They are based in Denmark - with more than 10,000 employ-
ees globally. They provide Team DTU with windows and know-how.
www.velux.com

ALECTIA
Alectia is a leading Danish consulting company, with a large number 
of specialised competences within process technology, occupation-
al health and safety, business consulting, buildings, water, energy 
and environment. They assist Team DTU with construction calcula-
tions and know-how.
www.alectia.com
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DANFOSS
Danfoss’ core competencies comprise the cooling of foods, air con-
ditioning, heat control in buildings and speed control of electric mo-
tors – as well as solutions for renewable energy and solar energy. 
In addition, the Danfoss Group also includes the company Sauer-
Danfoss, which is one of the world’s leading manufacturers of mo-
bile hydraulics. Danfoss provided Team DTU with inverters for the 
photovoltaics and counseling on managing the systems and the 
use of inverters. 
www.danfoss.com

WINDOWMASTER
WindowMaster is Europe’s leading supplier of sustainable indoor cli-
mate solutions to almost all building types based on natural ventila-
tion through controlled openings in facades and roofs.
They provide Team DTU with natural ventilation units and know-
how.
www.windowmaster.com

PIHL
Pihl is one of Denmark’s leading contracting companies and ranks 
number 116 among the world’s larger contracting groups working 
on the international markets.
They provide Team DTU with know-how.
www.pihl-as.dk

COWI
COWI is a leading international consulting firm. They have more than 
6.000 employees in offices all over the world. They provide Team 
DTU with know-how.
www.cowi.com

RACELL
RAcell is an innovative research company focused primarily on solar 
energy. They are engaged in the production of solar cells and so-
lar modules, installation and implementation of large infrastructure 
projects involving PV systems. They provide Team DTU with know-
how.
www.racell.com
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SNOER
Glazing

HTH
Kitchen

Vola
Water taps

Finnwood Krydsfiner Handelen 
A/S
Construction wood

Wiking Gulve
Flooring

Fagerhult
Lighting

Philips
Light bulbs

Hay
Furnishing

Mater
Furnishing

Nytibo
Furnishing

Wedowood
Furnishing

Asko/Gorenje
Home appliances

SUPPLIERS

ARMACELL
Armacell is a global innovator in foam technologies and the world 
leader in the market for flexible technical insulation materials. They 
provide Team DTU with know-how.

HENNING LARSEN ARCHITECTS
Henning Larsen Architects is an international architecture firm 
based in Denmark - they have around 150 employees situated in 
16 countries. They provide Team DTU with know-how.
www.henninglarsen.com

Professor and Faculty Advisor Bjarne W. Olesen (P: +45 4525 4117 
- E: bwo@byg.dtu.dk) is in charge of the communication with all the 
companies above.
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SUPPORTING COMPANIES
FILMBUREAUET
Filmbureauet specializes in communicating the values and atti-
tudes. Our core competency is the film medium. And we are working 
with talented and dedicated film and communication experts to de-
velop whole concepts as needed integrates multiple media. 
Filmbureauet is making a film about Team DTU participation in Solar 
Decathlon Europe 2012.
www.filmbureauet.dk

LEO JENSEN A/S 
Leo Jensen A/S provided Team DTU with a crane for FOLD construc-
tion.

PASCAL A/S
Pascal produces and develops amplifier modules dedicated for 
building into high power professional loudspeakers.
www.pascal-audio.com

BRYGGENS STILLADSER
Bryggens Stilladser carries out and rents all types of scaffolding 
throughout Zealand. 
Scaffolding around FOLD construction has been built by Bryggens 
Stilladser.
www.bryggensstilladser.dk

FINN FOREST
Metsä Wood (Finn Forest) supplies wood-based products, systems 
and services to customers in the building and construction, indus-
trial, distribution and retail sectors.
Wood materials for FOLD construction have been provided by Finn 
Forest.
www.finnforest.co.uk

COLLABORATING INSTITUTIONS 
AND ORGANISATIONS
THE TECHNICAL UNIVERSITY OF DENMARK (DTU)
Team DTU participation in Solar Decathlon has been initiated by the 
Technical University of Denmark. The Department of Civil Engineer-
ing is managing the project and has gathered the diverse team of 
students to take on the challenge of designing and building the 
plus-energy house FOLD and compete in Solar Decathlon. Faculty 
supervisors from the Department of Civil Engineering are actively 
coaching and advising the students, supporting them in this excit-
ing learning process.
www.dtu.dk
www.byg.dtu.dk
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COPENHAGEN BUSINESS SCHOOL (CBS)
Copenhagen Business School is an international university that of-
fers education in various business subjects. It has 18,000 students 
and an annual intake of 1,500 exchange students. With this number 
of students as well as 600 full-time researchers and 600 admin-
istrative employees, CBS is one of the largest business schools in 
Europe. Students from CBS joined Team DTU to bring in their knowl-
edge in business and communications and complement the skills of 
the engineering students from DTU.
www.cbs.dk

GRØN VISION (GREEN VISION)
Grøn Vision is a group of DTU students who are working to inspire 
young people to be interested in the challenges of future energy 
supply. What is the connection between our every day behavior and 
climate change, we are currently experiencing around the world? 
How can we take up the challenge and solve problems based on 
new technologies? And what opportunities are there for training in 
energy technologies? Grøn Vision develops educational material for 
Danish high schools around particular bioenergy, wind and organ-
izes camps and other events. According to the project developed in 
cooperation between Team DTU and Grøn Vision, FOLD will be used 
as an educational case.
www.gronvision.dk

THE ROYAL DANISH ACADEMY OF FINE ARTS, SCHOOL OF ARCHI-
TECTURE
The Royal Danish Academy of Fine Arts, Schools of Architecture, 
Design and Conservation - School of Architecture is one of the two 
Danish School of Architecture and one of the world’s oldest schools 
of architecture. Founded in 1754 as ’The Royal Danish Painting, 
Sculpture and Building Academy’, the academy’s purpose was to 
educate both artists and craftsmen in the three disciplines under 
the same roof.
www.karch.dk

KULTURVÆRFTET
Kulturværftet, or the Culture Yard, is Elsinore’s new cultural centre. 
It has been created in the old shipyard in Elsinore harbour, and con-
sists of Elsinore’s main library full of modern facilities, a large and a 
small stage, the Yard Museum, exhibition hall, eatery, arcade, meet-
ing facilities and workshops. Team DTU orgnaised FOLD exhibition 
in collaboration with Kulturværftet.
www.kulturværftet.dk




