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SOLAR DECATHLON 
EUROPE 2014
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.

During the final phase of the competition, teams shall assemble 
their houses in Versailles, Paris - in a place open to the public called 
Cité du Soleil, where all of them can be visited. They will be com-
peting in ten contests (that is why it is called ‘decathlon’) that will 
decide which one is the winner of that edition. In the competition 
taking place in July 2014, there will be twenty proposals from 16 
different countries, and 4 different continents.

“The objective of the participating teams is to design and 
build houses that consume as few natural resources as 
possible and produce minimum waste products during 
their life cycle”

All of these teams are supported by one or more universities and 
have the economic and technical support from institutions and 
companies. The main figures during the whole process, from the 
design to the last phase of the competition in Versailles are the 
students, known as Decathletes, who are guided by professors as 
Faculty Advisors

The Embrace house
Team DTUs entry for Solar Decathlon Europe 2014
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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 and 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 publications, 
and persistently increases and develops partnerships with industry, 
and assignments accomplished by DTU’s public sector consultancy.

“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. DTU already 
participated in the Solar Decathlon 2012 in Madrid, in a project led 
by students from DTU Civil Engineering, but also DTU Informatics 
and DTU Management. The house they presented, FOLD, finally 
ranked 10th, receiving the award of best photovoltaic panels inte-
gration. 

DTU is extremely proud to have been selected again in the compe-
tition for the edition 2014 in France. It is a welcomed opportunity 
to show what Danish research, industry and know-how can do 
when it comes to plus-energy buildings and utilising 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 represents the Technical University of Denmark in the 
2014 edition of the international competition Solar Decathlon Eu-
rope. It is a multidisciplinary team that combines students from var-
ious 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 2014. 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.

In Solar Decathlon 2012, Team DTU created FOLD – a house with a 
folded surface, optimized for collecting as much solar radiation as 
possible at a given location.

In Solar Decathlon 2014, we are going to try out FOLD’s basic ideas 
and technologies in the context of the modern megacity, where 
most people want to live, work and spend valuable spare time upon 
family, friends and culture. Based within the Copenhagen CO2-neu-
tral 2025 planning - in the new smart-grid dense/lowrise/mix-use 
urban area of Nordhavn, we are designing an affordable cave for the 
urban citizen, served by human and advanced technologies.

Life quality, sobriety and sustainability. Save, smart and share are 
our keywords!

“Students of Technical Univer-
sity of Denmark, advised by pro-
fessors and industry partners, 
formed Team DTU to create an 
innovative plus-energy house  
and participate in the interna-
tional competition Solar De-
cathlon Europe 2014.”

Team DTU - October 2013
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EMBRACE
Team DTU named its entry for the Solar Decathlon Europe 2014 
the Embrace house, a dwelling designed for a two people family, 
brought to life by combining passive, architectural and active, tech-
nical solutions in one building. The concept behind the name relies 
on the splitting of the building envelope in two different parts: the 
thermal envelope, and what we refer to as the weather shield. 

The weather shield is at the basis of our design, and therefore it has 
multiple functions in the architectural concept. First and foremost, 
it protects the whole construction from rain and thunderstorms. A 
new sort of space is created between the thermal envelope and the 
outer shield, which could be described as an indoor garden, where 
the climate is a bit milder than the real outdoors. It enables the use 
of this area to be extended to not just the summer months but also 
in the spring and autumn, that is to say a major part of the year. 
This space has been conceived as a semi-public/semi-private area, 
where the occupants can have connections with their neighbors. 
The weather shield is also the support of many technological inno-
vations: it bears both the solar collectors (which can provide heating 
and cooling) and the small photovoltaic panels (arranged in a pattern 
meant to provide the necessary amount of shading to the house). 
The openings in the weather shield ensure good natural ventilation 
inside the space, and the skylight enables enough daylight to enter 
the thermal envelope.

Given the space provided by the weather shield, the inner thermal 
envelope has been downsized, in order to only keep the necessary 
area, and incite the occupants to use all the outer space available 
during most of the year. The thermal envelope gathers the bath-
room, the living-room which includes the kitchen, the technical core, 
and a bedroom upstairs. An additional room can be used as extra or 
shared with the neighboring house.

The weather shield embraces the cluster of technologies and func-
tionalities integrated in the house, providing energy and comfort, 
and giving sense to our vision of the dwelling of the future.

Rendering of the “indoor garden” Rendering of the inside of the thermal envelope
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EMBRACE IN NORDHAVN
Worldwide, there is a tendency of people moving from the country-
side and smaller cities to larger urban areas, resulting in a phenome-
non of megacities with denser population and an increased demand 
for dwellings. Thereby alternative solutions for densifying the city 
have to be found. A lot of unutilized area on top of existing build-
ings can be base for new rooftop apartments; the Embrace house is 
such an addition. It embraces together the existing building, its in-
habitants, as well as the occupants of the rooftop apartments. The 
connection between the building and the Embrace does not rely 
only on social bonds and the idea of gathering a community, it also 
extends to the technical link: the smart grid enables the Embrace to 
share its surplus of energy in case of overproduction. 

Small scale model of the district of Nordhavn in 
Copenhagen - May 2013

Implantation of the Embrace house on the 
rooftop of an existing building

Team DTU chose the harbor district of Nordhavn in the suburbs of 
Copenhagen as its study case, because it is representative of the 
challenges faced by many modern cities around the world. More and 
more, such industrial wastelands are enhanced by local urban plans 
to benefit from their valuable locations close to the inner cities.  Co-
penhagen is no exception, and the City Council is actually develop-
ing a very ambitious plan of refurbishing for Nordhavn. 
We take the industrial buildings of the harbor as a good home for 
the Embrace, and our deisign is oriented to this specific place to 
make an implantation in an actual site more realistic in the future.
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SMART - SAVE - SHARE
Our motto consists of these three strong S’ words. Let us guide you 
through the concepts behind them, which represent the base of the 
concept of Embrace

SMART
Embrace all starts with a smart design: the most efficient and in-
novative systems could not perform efficiently if the architectural 
design had not been carried out in a clever way. This means all 
participating parties (engineers, architects, as well as members re-
sponsible for budget or communication) are involved from the very 
beginning, in an integrated design way, where everybody can influ-
ence the shape of the project. This process enables to save energy, 
but a smart approach is also encouraged during the use of the build-
ing, so that Embrace can create space, energy, food and comfort in 
the most sustainable way.

SAVE
Saving is a key concept of sustainability and the Solar Decathlon 
project. With the Embrace house, Team DTU emphasizes the sav-
ings of resources, energy, space and money. By choosing sustain-
able materials and design in a smart way, the energy needed for the 
construction and the use of the house is reduced to a minimum. The 
demand is covered by active ways such as the photovoltaic panels, 
which can redistribute part of the energy to the existing building 
below the Embrace house. By building on top of existing construc-
tions, Embrace also contributes to save space in the context of 
denser and denser megacities.
The team tried to maintain the cost of the house at an affordable 
level: our target occupants are a young couple of low to middle in-
comers, it is therefore important that they are able to actually buy 
the house. We act on the social level to enable more people to ac-
cess to home ownership, and on the environmental level: the more 
people buy sustainable houses, the more the world saves energy.

SHARE
Embrace invites people to share experiences, laughs and simply life 
under the weather shelter. A rooftop community is thereby created 
on top of the existing building, with several dwellings connected 
by the same weather shield. Neighbors can get to know each other 
in this semi-public/semi-private area, and partly live together, keep-
ing at the same time the privacy of their own home. The additional 
room can be used as a connection between two dwellings, to store 
and share common things, and make the most of space that would 
otherwise only be used few times. The energy produced by the 
weather shield is not solely used for one dwelling, but for several 
Embrace houses, and even more, shared with the existing building 
by means of a smart grid, which optimizes the use of that energy.

SA
VE

SM
AR

T
SH

AR
E
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TEAM DTU ORGANISATION

ARCHITECTURE

ENGINEERING & 
CONSTRUCTION

ENERGY EFFICIENCY

ELECTRICAL ENERGY 
BALANCE

COMFORT CONDITIONS

HOUSE FUNCTIONING

COMMUNICATION

URBAN DESIGN 
TRANSPORTATION
AFFORDABILITY

INNOVATION

SUSTAINABILITY

FUNCTIONS

Christian Rønne
Associate Professor

Bjarne W. Olesen
Director, Professor

Ulrik Knuth-Winterfeldt
MSc Student

WORK PACKAGE MEMBERS

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

PROJECT MANAGEMENT

Faculty Advisor
Project Manager
Architecture and construction

Sponsor Relations

Student Team Leader
Student relations

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 completion of the tasks 
corresponding to the func-
tion area of the group
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Birthe Wohlenberg

Christian Nygaard Sørensen

Christina Erikshøj

Christina Papachristou

Flaviu Popescu

Lærke Andersen

Marie Wolsing

Mathilde Landgren

Mikkel K. Knudsen

Nanna Larsen

Signe Skovmand

Sigrid Sturlason

Sofie Aagaard

ENGINEERING & 
CONSTRUCTION

ARCHITECTURE & DESIGN BSc - Architectural Engineer

MSc - Architectural Engineer

MSc - Architectural Engineer

MSc - Architectural Engineer

MSc - Architectural Engineer

MSc - Architectural Engineer

BSc - Architectural Engineer

MSc - Architectural Engineer

BSc - Architectural Engineer

MSc - Architectural Engineer

BSc - Architectural Engineer

BSc - Architectural Engineer

BSc - Architectural Engineer

Asen Cholakov

Cristina Pop

Daniel Kolling Andersen

Laurynas Marcinkus

Lorenzo Ruggero Maina

Nicolas Granjon

Tim Fuller

MSc - Architectural Engineer

MSc - Civil Engineer

MSc - Architectural Engineer

MSc - Architectural Engineer

MSc - Architectural Engineer

Exchange student

MSc - Architectural Engineer

ENERGY EFFICIENCY Ronnie Piil Haagensen

Jose de la Puente Garcia

MSc - Architectural Engineer

MSc - Sustainable Energy

ELECTRICAL ENERGY 
BALANCE

Athanasios Zarogiannis

Ioannis Ipliktsiadis

Kleanthis Chasapis

Miguel Juamperez

MSc - Sustainable Energy

MSc - Electrical Engineer

MSc - Architectural Engineer

MSc - Electrical Engineer

Photo of the team after a workshop - June 2013
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COMMUNICATION Alfonso Segarra Balao

Anna Kowalik

Beatriz Revilla

Kenneth Sørensen

Pernille Berg

Thibault Péan

MSc - Architectural Engineer

Exchange student

MSc - Architectural Engineer

MSc - Architectural Engineer

MSc - Architectural Engineer 

MSc - Architectural Engineer

URBAN DESIGN,
TRANSPORTATION & 

AFFORDABILITY

Jonathan Madsen

Niklas Frederiksen

Sebastian Botzler

MSc - Architectural Engineer

MSc - Architectural Engineer

Master thesis in Urban Design

INNOVATION Chang Zhang Chin

Mikkel Kirkeskov Knudsen

Reinier Kok

Ronnie Haagensen

MSc - Sustainable Energy

BSc - Architectural Engineer

MSc - Architectural Engineer

MSc - Architectural Engineer

SUSTAINABILITY Jin Ri Li

Robert Ejnar Fangel

Simon Jørgensen

Stefan Pavic

MSc - Engineering Management

MSc - Enviromental Engineer

BSc - Architectural Engineer

MSc - Architectural Engineer

COMFORT CONDITIONS &
INSTALLATIONS

Beatriz Revilla

Eleftherios Bourdakis

Enrico Chinello

Georgios Stathopoulos

Kyriaki Gialedaki

Lærke Andersen

Luca Gennari

Michael Nielsen

Nanna Larsen

Reinier Kok

Stefan Pavic

Thibault Péan

MSc - Architectural Engineering

MSc - Sustainable Energy

Master thesis about HVAC systems

MSc - Acoustics

MSc - Architectural Engineer

MSc - Architectural Engineer

MSc - Architectural Engineer

BSc - Architectural Engineer

MSc - Architectural Engineer

MSc - Architectural Engineer

MSc - Architectural Engineer

MSc - Architectural Engineer

HOUSE FUNCTIONING Cécile Tassevil

Luca Gennari

MSc - Sustainable Energy

MSc - Architectural Engineer
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Christian Rønne
Tel: +45 45251824 - Email: chrir@byg.dtu.dk

Christian Rønne
Tel: +45 45251824 - Email: chrir@byg.dtu.dk

Mathilde Landgren
Email: s093378@student.dtu.dk

Tim Fuller
Tel: +45 91940270 - Email: tfuller.sd@gmail.com

Alectia 

Alectia 

Ulrik Eggert Knuth-Winterfeldt
Tel: +45 45251929 - Email: uegkn@byg.dtu.dk

Lasse Knudsen
Email: s115060@student.dtu.dk

TBA

Ulrik Eggert Knuth-Winterfeldt / Tim Fuller
Tel: +45 45251929 - Email: uegkn@byg.dtu.dk
Tel: +45 91940270 - Email: tfuller.sd@gmail.com

Ulrik Eggert Knuth-Winterfeldt 
Tel: +45 45251929 - Email: uegkn@byg.dtu.dk

TBA

Kenneth Sørensen
Tel: +45 31139442 - Email: kenno79@gmail.com

Bjarne W. Olesen
Tel: +45 45254117 - Email: bwo@byg.dtu.dk

Faculty Advisor

Project Manager

Project Architect

Project Engineer

Structural Engineer

Electrical Engineer

Student Team Leader

Health & Safety Team 
Coordinator

Safety Officers

Site Operations 
Coordinators

Contest Captain

Instrumentation Contact

Communications 
Coordinator

Sponsorship Manager

TEAM OFFICERS
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SPONSORING COMPANIES
Such an important project as the Solar Decathlon could not be pos-
sible without the participation of several companies, that thankfully 
help us financially, by supplying products or assisting us technically.
Professors Christian Rønne (Tel: +45 45251824, chrir@byg.dtu.dk)
and Bjarne W. Olesen (Tel: +45 45254117, bwo@byg.dtu.dk) are re-
sponsible for the communication with all sponsors.

DANSK ENERGI

The Danish Energy Association is a commercial and professional or-
ganization for Danish energy companies. It takes care of its mem-
ber companies’ interests and thus works to improve conditions and 
competition among these companies in order to ensure develop-
ment, growth and well-being in Denmark.
www.danskenergi.dk

GAIA SOLAR A/S

Gaia Solar is a leading supplier of complete PV systems in Scandina-
via, based in Denmark.
www.gaiasolar.dk

GRUNDFOS

Grundfos is one of the largest manufacturers of pumping units in 
the world, producing around 16 millions of pumps annually, which 
represents 50 % of the world’s market. The company, based in Den-
mark, employs approximately 18 000 people around the world, and 
sells its products in more than 50 countries.
www.grundfos.com

IDEALCOMBI

Idealcombi is a Danish company that develops, produce and com-
mercialize high quality doors and windows, both for commercial and 
residential markets. It employs 400 people in Denmark.
www.idealcombi.dk

SCHNEIDER ELECTRIC
Schneider Electric is a world’s specialist in energy management and 
optimization. It is based in France but employs around 140 000 
people in more than 100 countries.
www.schneider-electric.com

UPONOR
Uponor is a leading supplier of plumbing and indoor climate systems 
for the residential and commercial building markets. Based in Fin-
land, Uponor employs 3200 people in 30 countries including Den-
mark.
www.uponor.com
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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

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

Architectural model created for the Workshop#2 
in Paris in November 2013


