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A b s t r a c t
This thesis aims to provide a collection of 
materials for use as a resource to catalyse 
the creation and design of the HSB Living 
Lab. 

The HSB living lab is an on-going project 
for the creation of a ‘living laboratory’ 
that will take the form of student-housing 
and be built in the coming year on the 
Johanneberg campus of Chalmers 
University of Technology in Gothenburg, 
Sweden. 

The Information and materials included 
in this report were collected through 
stakeholder interviews and literature 
review. Throughout this work key elements 
of the HSB Living Lab project are presented 
and discussed including organisational 
structure, the concepts of innovation, 

co-creation and adaptability as well as 
the potential research and stakeholder 
prerequisites that may impact the building 
design. 

This thesis contributes to the general 
reflection around the HSB Living Lab by 
proposing both concrete design solutions 
and laying out a framework for design. 
The specific needs of the stakeholders 
have shaped the methodology and 
approach to design, resulting in adaptable 
design solutions for the HSB Living Lab 
infrastructure.
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The aim of this master thesis is to 
propose design solutions for the HSB 
living lab that will be built on Chalmers 
University of Technology Johanneberg 
campus in Gothenburg, Sweden. In close 
collaboration with the Civil Engineering 
Department, Architecture Department and 
Homes for Tomorrow, the thesis defines 
the co-creation network around the project 
that include various stakeholders from 
university, research and industry as well 
as students, to understand the needs and 
goals of the future HSB Living Lab.

The thesis period ran from September 2013 
to January 2014, where theoretical literature 
reviews and stakeholders interviews were 
conducted as a methodological approach 
to the design and conceptualization of a 
student housing living lab. 

This project was done as a collaboration 
between the Architecture and Engineering 
departments at Chalmers University 
through the Master Program of Design 
for Sustainable Development program 
(MPDSD). This thesis takes part within the 
MPDSD program, and was produced by 
Paul Balaÿ and Shea Hagy. 

Paul Balay has a Bachelor of architecture 
from Grenoble National School of 
Architecture, in France and Shea Hagy 
has a bachelor degree in Environmental 
Science and Ecological Design from the 
University of Vermont, in the USA and 
professional experience as builder and 
project manager.

P r e f a c e
We met through a student project, The 
Solar Decathlon China 2013 competition, 
in the Spring of 2013 as a part of the HALO 
Team Sweden entry. Shea Hagy was the 
project manager for this student project, 
where we designed and built a plus energy 
solar home around the concept of student 
housing exploring new ideas for a more 
sustainable built environment and way of 
living. 

We had been introduced to the HSB Living 
Lab project through the thesis of Eva 
Pirri and Galini Afentoulidou who were 
involved in the Halo project as well, and 
were exploring student-housing evolution 
in the framework of the HSB Living Lab. 
We became interested in the HSB Living 
Lab project as it represented for us a 
great initiative and trans-disciplinary 
project that questions the future of our 
built environment. The project was also 
in-line with our personal backgrounds in 
architecture, construction and interest 
in developing new ideas for the housing 
sector. Being a part of the HSB Living 
Lab project also provided the opportunity 
to use our skills and continue working on 
the future of the building sector for a more 
durable society.  

Moreover, it was a great chance for us to 
be a part of an on-going project, which set 
up a professional framework where the 
thesis could be used to contribute towards 
the design and realization of the HSB 
Living Lab project.
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“The convergence of globalization, changing demographics, and 
urbanization is transforming almost every aspect of our lives. 
We face new choices about where and how we work, live, travel, 
communicate, and maintain health. Ultimately, our societies are 
being transformed.” 1

MIT Living Lab

1  “About MIT Living Labs,” accessed December 27, 2013, http://livinglabs.mit.edu/
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I n t r o d u c t i o n1.

The HSB Living Lab, a facility to be built 
on the Chalmers University campus in 
Gothenburg, Sweden, will be the first ever 
3rd generation living lab taking the form of 
student-housing.  A 3rd generation living 
lab is a research platform for testing and 
prototyping in ‘real-life’ conditions. 

The objective for the University and its 
partners is to have a space for the creation, 
prototyping, and testing of sustainable 
living technologies as well as behavioral 
practices in order to develop innovative 
products and systems to reduce energy 
consumption in the home environment.2 

The latent progress of the building sector 
to innovate in combination with global 
environmental and social challenges 
associated with the built environment, 
make such a living lab facility essential to 
more rapidly integrate innovative building 
and living solutions into the marketplace.

For the purposes of this thesis, the 
question; ‘How can the HSB Living Lab be 
designed to facilitate a flexible use of the 

building and support a co-creation process 
in research for sustainable living?’ was 
used as a framework for the design of the 
HSB Living Lab. 

Energy consuming technologies and 
living habits on a global scale are placing 
increasing demand on natural capital, which 
is clashing with the planet’s ecological 
capacity to regenerate. Reducing natural 
resource demand and developing less 
energy consuming alternatives is an urgent 
challenge, specifically for the building 
sector. To answer the need of innovation 
in the building sector the European Union, 
through initiatives such as Climate-
Kic European Network of Innovators3, 
began supporting initiatives that intend to 
develop innovative products and systems 
in sustainable living technologies. In this 
context, Chalmers University of Technology 
has made a proposal for the construction of 
a temporary living laboratory on Chalmers’ 
Johanneberg campus in Gothenburg, 

Background and context1.1

2 “Suslab: Suslab,” accessed October 18, 2013, http://suslab.eu/home/.
3 “Climate-KIC | The EU’s Main Climate Innovation Initiative,” accessed December 27, 2013, http://www.climate-kic.org/.
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This work aims to begin the co-creative 
design process and provide an information 
resource to facilitate a more holistic 
understanding of the concepts surrounding 
the HSB Living Lab.

aims, methods and Limitations1.2

Sweden.  This project evolved out of 
European Network of Living Labs (ENoLL)4  
and SuslabNWE5   and is currently under 
the umbrella of the Climate-Kic’s Building 
Technology Accelerator program.

The HSB Living Lab is a collaborative 
project between Chalmers University of 
Technology and HSB, one of Sweden’s 
largest housing cooperatives. Homes 
for Tomorrow (H42)6, an interdisciplinary 
group within Chalmers, have been the 
driving force of the HSB Living Lab Project 
from the side of the University.  H42 
provided the starting point for this thesis 
through a list of research projects that 
was previously collected from researchers 
interested in having their experimentation 
take place within the future HSB 
Living Lab. York Ostermeyer, assistant 
professor in the Department of Civil and 
Environmental Engineering’s Building 
Technology Division, brought a request for 
the investigation into how these research 
projects may impact the design of the HSB 
Living Lab infrastructure. 

Currently the main partners are engaged 
in defining a management structure, initial 
experimentations that will be performed, 
and selecting the design team to develop 
construction documents for the building. 
Construction is expected to begin towards 
the end of 2014.

There has been extensive research and 
much literature exists surrounding the 
concept of ‘living lab’, however, there are 
limited resources available in regard to 3rd 
generation living labs and more specifically 
living labs that take the form of student 
housing. 

Stanford University through its Lotus Living 
Lab initiative has plans to build a ‘Green 
Dorm’7, which will be an infrastructure with 
similar aims as the HSB Living Lab. More 
specifically, Afentoulidou and Pirri (2013) 
have made an investigation into the HSB 
Living Lab project, in their Masters’ thesis, 
Student Lab: Experimental Sustainable 
Housing. Their design proposals and 
solutions for the HSB Living Lab facility 
focus on, “how to increase socialization 
and decrease energy consumption 
through behavioral change.”8 This Masters’ 
Thesis differs as it has been undertaken 
to investigate stakeholder needs and 
propose design solutions and constructive 
details for the HSB Living Lab. 

4  “Open Living Labs | The First Step towards a New Innovation System,” accessed December 27, 2013, http://www.openlivinglabs.eu/.
5 “Suslab: Suslab,” accessed October 18, 2013, http://suslab.eu/home/.
6 “Homes for Tomorrow - H42,” accessed December 28, 2013, http://www.homesfortomorrow.se/.
7 “Lotus Living Laboratory | Green Dorm,” accessed December 27, 2013, http://www.stanford.edu/group/greendorm/greendorm.html.
8 Galini Afentoulidou and Eva Pirri, “Student Lab: Experimental Sustainable Living” (Masters’ Thesis, Chalmers University of Technology, 2013), 8.
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The following chapter explores the concept 
of ‘living lab’ and identifies key elements 
such as co-creation and innovation. 

In chapter three, information is presented 
more specifically about the HSB Living 
Lab, the partners involved, the potential 
research projects as well as discussions 
surrounding the organizational structure 
and adaptability as a design tool. Chapter 
four includes the design solutions 
and proposals for the HSB Living Lab 
infrastructure. 

t h e s i s  o u t L i n e1.3

Finally conclusions are made based on 
the investigations and design framework, 
outlining what elements are necessary 
for the HSB Living Lab project to be 
successful. 

The methodological approach towards 
design was informed and shaped by the 
research that will potentially be performed 
within the living lab, the prerequisites 
outlined by HSB, and the essential 
organizational elements and concepts 
needed to create a ‘living lab’ environment. 
Although some consideration was given 
to economics, unknown research, market 
dissemination of innovations and others, 
these were not the main focus. The 
proposals and discussions within this 
report have been focused on providing a 
platform for co-creation and innovation to 
take place. The design proposals do not 
specifically intend to include the research 
or innovations but rather provide the 
opportunity and space through adaptable 
design strategies to allow for the research 
to be performed co-creatively, producing 
innovation.
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‘‘Architecture should offer an incentive to its users to influence it 
wherever possible, not merely to reinforce its identity but more 
especially to enhance and affirm the identity of its users.’’9

Herman Hertzberger

9 Herman Hertzberger, Lessons for Students in Architecture (Rotterdam: 010 Publishers, 2005), 148. 
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A living lab can be seen as a tool that can 
support a co-creative process to facilitate 
innovation. Living labs aim to bring 
research into a real-life context, where 
experimentation can be performed to 
develop innovation to more directly meet 
the needs of the market.

A market in need of rapid innovation is the 
housing market. Currently, there are major 
challenges in housing on a global scale. 
One billion people live in substandard 
housing.  This population, according to 
the UN, needs to be brought into more 
adequate housing, now measured to be 
how we live in western society. A lifestyle 
characterized by a low density, energy 
intensive built environment with high 
resource consumption.10 If the global 
housing issues are to be solved by bringing 
developing nation’s living standards up to 
the standards of the OECD, world resource 
consumption will continue to increase.

Therefore the need to redefine ‘adequate’ 
housing in the western world is necessary 

2.

to limit the global impact on resources 
and energy use in the future. Smaller per 
capita space, reduced consumption, and 
resource use is needed. Can this be done 
while not sacrificing quality and at the 
same time fostering community? 

To reduce the environmental impact of 
the built environment a radical change 
is needed. There is a global need 
for innovation in the development of 
sustainable living technologies that can 
promote a more durable, low impact 
society. A living lab can be a platform for 
this innovation.

Research innovation within the HSB Living 
Lab will focus on the housing market, and 
the fields of research are expected to be 
limited to this sector. This chapter will focus 
on understanding the role and function 
of a living lab in this context and briefly 
investigate the concepts of co-creation 
and innovation.  A general understanding 
of the background of living labs will help 
to approach the design of the HSB Living 
Lab.

L i v i n g  L a b :
A Tool for Innovation

10 “UN-HABITAT: Strengthened Human Settlements Finance Systems,” accessed September 25, 2013, http://www.unhabitat.org/content
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‘‘is a user-driven open innovation 
ecosystem based on a business – citizens
–government partnership which 
enables users to take an active part 
in the research, development and 
innovation process’’11

‘‘Bring together interdisciplinary 
experts to develop, deploy, and test, 
in actual living environments, new 
technologies and strategies for 
design that respond to this changing 
world.’’13

Are identified and qualified by five key dimensions, 
(1) innovation settings (‘open innovation 
environment’), (2) operating environments (‘real-
life settings’), (3) affecting innovation processes 
(‘user-driven innovation” and ‘co-creation process’), 
(4) related to user engagement and (5) from which 
innovation outcomes are expected (‘new services, 
products and societal infrastructures’).12

-2009 European Commission

-Massachusetts Institute of Technology

-European Network of Living Labs

definitions: Living LABs...

11 European Union, European Commission, and Directorate-General for the Information Society and Media, Living Labs for User-Driven              
      Open Innovation: An Overview of the Living Labs Methodology, Activities and Achievements January 2009 (Luxembourg: EUR-OP, 2008), 7.
12 “Open Living Labs | The First Step towards a New Innovation System.” Accessed December 27, 2013. http://www.openlivinglabs.eu/.
13 “About MIT Living Labs,” accessed December 27, 2013, http://livinglabs.mit.edu/
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14 “About Us | Open Living Labs,” accessed October 23, 2013, http://www.openlivinglabs.eu/aboutus.
15 A. Oliveira, E. Fradinho, and R. Caires, “From a Successful Regional Information Society Strategy to an Advanced Living
     Lab in Mobile Technologies and Services” (IEEE, 2006), 83a–83a, doi:10.1109/HICSS.2006.189.
16 “Definition Laboratory,” accessed October 4, 2013, http://www.merriam-webster.com/dictionary/laboratory.
17 “About Us | Open Living Labs.”
18 C. McPhee, M. Westerlund, and S. Leminen, “Editorial: Living Labs,” Technology Innovation Management Review no. September 2012: Living Labs (2012): 3–5.
19 Greg Morrison, “Flagship Proposal BTA-Business Plan 2014” (Unpublished Manuscript, 2013).

Innovation in the building sector is of high 
relevance on a global scale in connection 
to both climate change and the economy. 
Approximately 10% of global Gross 
Domestic Product (GDP) and roughly 8% 
of all jobs globally are connected to the 
construction industry. At the same time, the 
environmental impact contributes to 40% 
of global anthropogenic greenhouse gases 
and 70% of landscape change.19 This 
is a massive challenge of our time both 

8

A Brief History of ‘Living LAB’

i n n o v A t i o n  i n  t H e 
c o n s t r u c t i o n  s e c t o r

2.1

2.2

The concept of living labs emerged 
in the early 1990s and was originally 
used to describe the areas used by 
students to perform real-world projects 
at Massachusetts Institute of Technology 
(MIT), in Boston.14  The concept has been 
found to originate from MIT professor 
William Mitchell with his work with the MIT 
MediaLab leading to the development of 
the current House_n PlaceLab at MIT.15

The term “lab” refers to laboratory, which 
can be defined as a room or building with 
special equipment for doing scientific 
experiments and tests.16 A living laboratory 
aims to bring experiments out of the 
traditional controlled environment and into 
a real-life context. 

Today Living Lab also refers to a European 
program created in 2006 to develop a 
network between the different living lab 
initiatives around the world. In recent 
years several living labs have emerged 
taking many differing forms and focus. 
Currently there are over 300 registered at 
the European Network of Living Labs.17

It can be difficult to find an overarching 
definition for living labs as the concept is 
used across disciplines and industries. 
However, the following is a fairly 

thorough description regardless of which 
specialization or discipline the living lab 
was created for.

‘A living lab aims to turn users into active co-
creators of emerging ideas and innovative 
concepts. A living lab is an experiential 
environment, physical or virtual, where 
users are immersed in a creative social 
space for designing and experiencing their 
own future.’18 According to this definition 
innovation, experimentation and co-
creation are at the heart of a living lab. 

Exploring the theories of open innovation, 
a system for innovation development, in 
the context of the construction sector will 
set a foundational understanding of the 
need for the HSB living lab.
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ecological and social in nature. Creating 
new strategies for living is needed to 
reduce environmental impacts and social 
inequity and presents an opportunity to 
bring new ideas and technologies into a 
market that is in need of innovation.

However, the expansion of new sustainable 
building technologies is currently slow. 
There is great need for innovation and 
knowledge dissemination in the building 
industry. This latent progress of the sector 
to develop innovations and possible 
solutions, in its current state, will not be 
able to keep up with the societal needs for 
equitable, livable housing along with the 
global need for reduced resource use.

The investigation into innovation within 
the construction sector is complex. 
Jan Bröchner, Professor of Technology 
Management at Chalmers University 
of technology, in his article, Innovation 
in Construction, uses a comparative 
evaluation to the services industry to 
explore the state of innovation within 
the construction sector. Through his 
comparison the construction sector is 
characterized as having, “values that 
are low for cooperation, low for increase 
in range of goods, low for acquisition 
of external knowledge, as well as low 
for the market expenditure.”20 This ‘low’ 
classification of innovative progress 
is supported by a 2002 survey by the 
European commission, which compared 
innovation in the construction sector to 
the manufacturing, services and trade 
industries, as seen in table 2.1. 

Construction Lowest 
of all four Sectors

Importa
nce 

of In
nova

tion

EU Single
 

Marke
t Effects

Share
 of

Inve
stment

Focus

Acces
s

Needs

Train
ing

Advice

New Appro
ache

s

(Next 2
 yrs)

Coope
ratio

n 

w/ oth
er firm

s

Construction Highest 
of all four Sectors

Feeling unsatisfied needs for 
finding and mobilizing financial 
resources. Need to improve 
basic skills of the workforce

Developing the relationship 
to suppliers or users.

To launch new products 
or services or to introduce 
new processes.

Better access to new 
markets, better cooperation 
to innovate.

Importance of public and 
semi-public advisory centers 
for advice on new methods or 
approaches to management.

Popularity of semi-public 
institutions for training.

Acquisition of machinery 
or equipment.

Innovation efforts more 
concentrated on new 
organizational changes.

Feeling access to innovative 
markets as a need.

Developing new products or 
service characteristics.

Will become more useful in 
subsequent years.

Improved regulations, 
cheaper or better available 
supplies, better access to 
new technologies.

Importance of in-house R&D.

Percentage for new products.

Percentage of investment 
dedicated to innovation 
in products, processes or 
organization.

Percentage of turnover from 
new or renewed products or 
services introduced during 
the last two years.

ConstruCtion innovation aspeCts CompareD to 
inDustry (manufaCturing), serviCes anD traDeTable 2.1

20 Jan Bröchner, “Innovation in Construction,” in The Handbook of Innovation and Services: A Multi-Disciplinary   
Perspective, by F. Gallouj and F. Djellal (Edward Elgar Publishing, 2010), Page 748.

aDapteD from f. gaLLouj anD f. DjeLLaL, tHe HanDbook of innovation anD serviCes: a 
muLti-DisCipLinary perspeCtive (eDWarD eLgar pubLisHing, 2010).
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Innovation within a living lab follows 
the concept of open innovation. Open 
innovation is a concept developed and 
popularized by Henry Chesbrough, 
professor and executive director at 
the Center for Open Innovation at the 
University of California, Berkley.24

The term open innovation is most often 
used in relation to economic markets, 
management processes and industrial 
production systems. The main concept 
focuses on the sharing of knowledge 
and skills in order to develop innovative 
opportunities, through the use of external 
resources. “Open Innovation is a paradigm 
that assumes that firms can and should use 
external ideas as well as internal ideas, 
and internal and external paths to market, 
as they look to advance their technology.”25  

The aim of open innovation is to bring 
a project to life by bringing together 
companies, with complimenting resources 
and techniques within an industry in order 

The construction sector in this context 
includes the construction industry as 
well as the related fields of architecture, 
engineering and urban planning. The 
comparative data presented in Bröchner’s 
article include both innovative products 
and processes. Although innovation is 
relatively slow in the construction sector 
it has been  supported with the increasing 
use of communication technology, 
which has also brought about increased 
cooperation.21 

Bröchner, goes on to describe why 
the building industry differs from other 
industries in regards to innovation: “One-
way of explaining why construction firms 
deviate from other firms is to consider 
the characteristics of constructed 
facilities: immobility, complexity, durability, 
costliness, and high risk of failure.”22

A living lab has the potential to address 
some of these issues such  as the ‘high 
risk of failure’ by allowing for technologies 
to be full-scale tested and protoyped 
before going to market. Within a living 
lab setting the users are actively involved 
in the testing, cutting feedback time and 
increasing efficiency. This may be why 
in Bröchner’s article user-builders were 
found to be more innovative compared to 
component manufacturers.23 

The trend towards increasing cooperation 
within the construction sector, as described 
by Bröchner, as well as evidence that user-
builders are efficient innovators shows that 
there is potential within the sector towards 
cooperative innovative processes.

A Home for open innovAtion  2.3

21 Jan Bröchner, “Innovation in Construction,” in The Handbook of Innovation and Services: A Multi-Disciplinary 
     Perspective, by F. Gallouj and F. Djellal (Edward Elgar Publishing, 2010), 744–763.
22 Ibid. 755
23 Ibid. 
24 Henry William Chesbrough, Wim Vanhaverbeke, and Joel West, Open Innovation: Researching a New Paradigm   
     (Oxford: Oxford University Press, 2006).
25 Ibid. Page 2
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to drive innovation.

Figure 2.1 is a visual representation 
comparing the concepts of closed and 
open innovation, illustrating the different 
impacts on market innovation. Closed 
innovation is a closed, internal process 
where an organization uses it’s own 
resources and has targeted one market. 
While open innovation is a process where 
through collaboration with exterior actors, 
opportunities are created to more quickly 
get ideas and products into the market. 
Open innovation provides opportunities 
to both reach a previously unknown or 
unreachable market as well as create new 
markets. 

The Living Lab concept attempts to facilitate 
and promote open innovation systems and 
initiatives by offering a co-creative platform 
for experimentation. Living labs are thus 
spaces of co-creation which promote open 
innovation processes.

Co-CreAtion for innovAtion
 

 
2.4

Looked at through the lens of an open 
innovation network then co-creation is an 
essential element in facilitating innovation. 
Living laboratories are co-creative in 
nature. They are an interactive platform for 
collaborative research where users play 
an active role. Living labs focus on co-
creation within the framework of innovation 
to create new products that are more 
relevant, innovative and can be introduced 
to the market at a faster pace.

open vs. CLoseD innovation. Figure 2.1

Open Innovation

Closed Innovation

aDapteD from “open innovation: reneWing groWtH 
from inDustriaL r&D,” by H. CHesbrougH, 2004, 10tH 
annuaL innovation ConvergenCe, september 27, 2004.
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u s e r  i n v o L v e m e n t
 
2.4.1

As has been described living-labs are 
important, especially in the construction 
sector, as they provide the real life 
environment that the research needs to test 
products and systems, which can lessen 
‘the risk of failure’ currently hindering 
innovation within the sector. For the design 
of the HSB Living Lab the role of the user 
and the interaction with the research 
is essential. As a co-creator, the “user/
performer” is as important as the research 
itself. In the framework of the HSB Living 
Lab, students will be the inhabitants/users 
and should play a major role in innovation.

Student/user involvement in 
experimentation within the Living Lab can 
take place on various levels. For instance, 

students can be seen as participants in 
the research. As participant users they will 
provide feedback to researchers on their 
experiences with the technology being 
tested. One example of this level of user 
engagement could be the ‘alternative 
heating’ project headed by Phd Sara 
Renström at the Design and Human 
Factors Department at Chalmers where 
new hydronic radiator designs will be 
tested to engage users to understand and 
interact with their heating systems (see 
figure 2.2). For this project designs such as 
a radiator bench or a system where small 
phase change heat modules are heated 
by the radiator and then removed by the 
user will be tested with the aim to reduce 
energy use by more localized focused 
heating experiences.

Users could also be expected to have 
a more active role, helping to develop, 
experiment, modify or create innovative 
products in their home environment in 
collaboration with research projects taking 
place within the lab. As an example, the 
department of Chalmers Industriteknik 
wants to develop and test a new direct 
current electrical system where all 
appliances and products are powered by 
a direct current (DC) electrical system. 
The inhabitants of the apartments with this 
experimentation should then be students 
who have a background in electrical 
engineering as many appliances are run 
on alternating current (AC) and would need 
to be modified to work on a DC system. 

26 Nicholas Ind and Nick Coates, “The Meanings of Co-creation,” European Business Review 25, no. 1 (January 4, 2013): 88.

For the purposes of this thesis co-creation 
can be understood as a process that 
provides an opportunity for on-going 
interaction between partners, clients and 
users, allowing collaboration and fostering 
innovation. 26 

Inside the HSB Living Lab, two levels of 
co-creation need to exist, one being the 
actual project leadership, which involves 
multiple actors working together on the 
financing, prototyping and management of 
the living laboratory. The other involves the 
innovation processes that will take place 
within the lab; the interaction between 
research, experimentation and users.
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The students would, in this case, be co-
creating products for use on the DC system 
along with the researchers developing the 
prototype system (see figure 2.3). 

Even more active, students can act as 
the drivers of innovation. Through their 
studies and courses they become the 
head researchers testing their ideas for 
sustainable living in collaboration with their 
professors and other industry partners, 
as envisioned by the ‘Design/Build/Live’ 
research project. In this scenario the 
spaces in which they live would need to be 
highly adaptable to allow for the students 
to reshape and test new situations of living 
and systems. 

Stakeholder collaboration in both the 
construction and use of the space must 
be considered throughout the design 
process as a living lab by definition aims 
to engage users and stakeholders in co-
creation of technologies, services, and 
systems. Therefore, the design of space 
should be informed by the perceived future 
collaborative creation of technology by 
the users and partners and the potential 
interaction of this technology with the 
users. In a co-creative environment the 
user should be aware of the functions, 
experimentation and possibilities around 
them to actively engage with their living 
environment.

DireCt Current Wiring sCHeme, Zentigo

sensing raDiators, projeCt prototypes

Figure 2.3

Figure 2.2

SENSING THE RADIATORS
MOBILE HEATING UNITS 

MOBILE HEATING UNITS 

aDapteD from presentation given by sara renström on 
november 26tH, 2013.

sourCeD from DoCuments reCieveD During intervieW WitH 
stepHan mangoLD anD HaraLD merkeL at CHaLmers 
inDustriteknik on oCtober 14tH, 2013.
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f i v e  K e y  e L e m e n t s 
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2.5

To conclude this chapter, it is interesting 
to note the five key components of Living 
Labs, according to Bergvall-Kåreborn, as 
shown below in figure 2.4.

As this chapter has shown, the concept 
of a living lab is very broad. To narrow 

the concept towards the HSB Living Lab 
certain aspects can be extracted from the 
previous chapter to help guide the design 
for the future project. 

The HSB Living Lab will be a physical structure 
that aims to be a co-creative social space for 
experimenting with sustainable technology 
and lifestyle in order to develop innovative 
concepts and products. 

key Components of Living Labs. 
aDapteD from bHmsa bergvaLL-kareborn, m. Hoist, anD a. staHLbrost, “ConCept Design WitH a Living 
Lab approaCH,” in system sCienCes, 2009. HiCss’09. 42nD HaWaii internationaL ConferenCe on, 2009, 
1–10, Http://ieeexpLore.ieee.org.

Figure 2.4

Facilitate the cooperation 
among stakeholders.

Innovation

Ownership, organization, 
and policy aspects of 
a Living Lab, by which 
a Living Lab can be 
managed.

Management

Information &
Communication 
Technology

Approach

Research

Partners & Users
Share personal knowledge 
and skills to the collective.

Research symbolizes 
the collective learning 
and reflection that 
takes place in a Living 
Lab, and should result 
in useful contributions 
to both theory and 
practice. 

Methods and techniques 
that emerge as best 
practice within the Living 
Lab environment. 
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There have been many examples of 
various forms of experimentation where 
researchers, architects, engineers, 
artists, and others have transformed their 
personal space to test and develop new 
innovations, one example being Alvar 
Alto’s experimental house (see case 
study).

However, what makes a living lab unique is 
the co-creative innovation that by definition 
must be present. It is important to keep in 
mind that innovations have to meet the 
needs of the market, if not the resources 
put into development are wasted. “The 
best way to make sure the resources are 
used effectively and that the developments 
meet market needs, is to test and develop 
the products and services in the real use 
environments.”14 Living Labs provide that 
real life environment. 

The next chapter will explore the current 
status of the HSB Living Lab and approach 
the design through the potential research 
and partner needs.

Built in Muuratsalo, Finland, in 1954, the house was 
conceived as an experimental laboratory where 
Aalto tested materials, construction systems and 
architectural theories

Aalto described the building as having the 
advantage of being the ‘experimental game’ of the 
own architect, where he could freely deal without 
worrying about the constraints of usual project 
requirements

The main experimental areas were experimenting 
with building without foundations, free-form brick 
construction, free-form column structures, and 
solar heating

CAse study: AALto, experimentAL House

Aalto’s summerhouse, Muuratsalo, Finland (Photo:mimdap.org)

Plan View (Photo: the189.com)

Source: Guimarães Marcos. “Bioclimatism and Space Use in Alvar Aalto’s 
Summer House.” Polytechnic University of Catalunya, Barcelona, Spain, 2007.

“Alvar Aalto Museum.”Accessed November 21, 2013.http://www.
alvaraalto.fi/experimentalhouse.htm.

27 BHMSA Bergvall-Kareborn, M. Hoist, and A. Stahlbrost, “Concept Design with a Living Lab Approach,” in System Sciences, 2009. 
HICSS’09. 42nd Hawaii International Conference on, 2009, 1–10, http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=4755508.



CAse study: AALto, experimentAL House
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“In the ‘concept house’ prototype, we challenged all of our partners, 
suppliers and designers to innovate in at least one aspect of the 
project .”

Mick Eekout, TU Delft 
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H S B  L i v i n g  L a b : 
P r o j e c t  O v e r v i e w

3.

The HSB Living Lab at Chalmers will be 
a three-floor, approximately 1200 square 
meter, 3rd generation living lab facility for 
studying and understanding sustainable 
living in the form of student apartments. 28 

A 3rd generation Living Lab is a ‘real-life’ 
environment with a long time perspective, 
in this case student housing, where 
1st and 2nd generation living labs are 
testing environments with shorter time 
implications. 

The development of this living lab 
aims to provide a setting for full-scale 
experimentation through the engagement 
of users, researchers and industry 
partners in the co-creation of knowledge, 
strategies, products, and services. The 
HSB Living Lab will draw upon three 
scientific fields; sustainability science, 
behavioural science and design in order 
to develop and provide solutions and 
services which will enable sustainability in 
the home.29 The development of ENoLL in 
2006 contextualized and further defined 

the concept of a living lab, placing it into 
the global arena. The progression of the 
living lab concept has taken more tangible 
steps since the ENoLL project. The HSB 
Living Lab is affiliated with two of these 
progressive networks through Chalmers 
University of Technology. Chalmers is a 
member of both the SusLabNWE Network 
and a main partner in The Building 
Technology Accelerator Flagship program 
funded by the European Union through 
their Climate-Kic initiative.

Sustainability 
S c i e n c e

Behavioura l 
S c i e n c e

D e s i g n

28 Greg Morrison, “Infrastructure Proposal: The Sustainable Living Lab” (Unpublished Manuscript, 2013).
29 Ibid.
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su s L a Bnwe ne t w o r k

BuiLding technoLogy acceLerator

 

 

 

3.1

3.2

SuslabNWE (Sustainable Labs North 
West Europe) is a collaboration between 
eleven main partners. The aim of 
SusLabNWE is to offer international 
infrastructure and support for developing, 
testing and promoting innovation within 
a real-life context to create new ways of 
improving sustainability within the home 
environment.30 

SuslabNWE works with a three tier 
approach performing insight research, 
then performing prototyping and finally 
field testing the prototype innovations.

The HSB Living Lab can be used within 
this framework most specifically in the 
second level of prototyping. 

Recently, the Building Technology 
Accelerator was created within the 
European Union’s Climate-Kic Initiative. 
The network consists of many partners; 
Chalmers University along with three other 
main partners will be the innovation hubs 
hosting various living lab projects (see 
figure 3.1). The platform for this network 
takes the SuslabNWE three-tier system 
one step further. 

The HSB Living Lab will be one platform 
within this initiative available for both 

prototyping and real-world testing and 
connecting with industry partners which 
will allow for dissemination of technology 
and knowledge innovation into the market.

bta innovation Hub netWorkFigure 3.1

ConCept House viLLAge HsB Living LAB

cies house of naturaL resources & nest

tu
 d

eL
ft

, n
et
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rL

an
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c
haLmers, s

w
eden

ive
, s

pA
in

eth, s
w

itzerLand

aDapteD from  bta CLimate-kiC presentation by greg 
morrison, 2013.

30 “Suslab: Suslab,” accessed October 18, 2013, http://suslab.eu/home/.
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3.3

The development of the HSB living lab 
project is a collaboration between three 
main partners Chalmers University of 
Technology, HSB, and Johanneberg 
Science Park. 

p a r t n e r s  a n d 
organizationaL structure

HsB Housing CooperAtive
 

 
HSB (Hyresgästernas Sparkasse och 
Byggnadsförening/ The Tenants’ Savings 
and Construction Association) is one of the 
largest housing cooperative organizations 
in Sweden and is owned by over 550,000 
members. HSB aims to be a model within 
the housing industry in addressing climate 
issues associated with housing and to be 
a leader in the development of sustainable 
housing.  HSB builds, owns and manages 
tenant owned properties as well as rental 
housing. The organizational structure of 
HSB allows all members to be a part of the 
decision-making process as well as allows 
for the reinvestment of profits back into the 
homes.

HSB has recently organized seven focus 
groups to begin looking into the design, 
construction and research possibilities of 
the HSB Living Lab. These focus groups 
have been divided into the following 
categories 1) Rethinking, 2) Innovation, 
3) Testing environment, 4) Flexibility, 5) 
Energy efficiency, 6) Measurability, and 7) 
Security, all trying to answer the guiding 

3.3.1

questions of; What challenges are we 
facing, what is happening in society and 
what will we be able to develop within HSB 
Living Lab? 31

HSB has brought in architectural and 
engineering firms not in a normal client-
consultant relationship but as a long-term 
partnership. HSB’s role goes beyond just 
a property developer, they are hoping 
to use the living lab and its co-creative 
environment to test the limits of housing 
in Sweden and use innovations from living 
lab experimentation for their members in 
the future. 

JohanneBerg science park
 
3.3.2

Johanneberg Science Park (JSP) is 
an organization formed by Chalmers 
University of Technology and the City 
of Gothenburg with the aim, “to develop 
an environment which stimulates 
collaboration between academia, industry 
and other players in society at Chalmers 
Campus Johanneberg.” 32

JSP’s role is expected to be connecting 
industry with the HSB Living Lab and 
bringing in partners to support the project 
and collaborate towards innovation. JSP is 
part owned by both Chalmers and HSB.

 

31 “In English / Fakta / Om HSB / HSB - Där Möjligheterna Bor,” accessed October 22, 2013, http://www.hsb.se/omhsb/fakta/in-english.
32 “What We Do | Johanneberg Science Park,” accessed November 4, 2013, http://www.johannebergsciencepark.com/en/what-we-do.
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fieLd study: HsB ArCHiteCture & moveABiLity WorKsHop

Visit to future site of HSB Living Lab

Presentation on movable structures, Larry Toups (NASA) Presentation on history and evolution of Swedish housing 

Workshop was held on November 20th, 2013

Collaborative brainstorming session
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C H A L m e r s  u n i v e r s i t y 
o f  t e c h n o L o g y

 

3.3.3

Chalmers University has been the driving 
force behind the HSB Living lab project 
through Homes for Tomorrow. Homes for 
Tomorrow (H42) is a research environment 
which aims to foster the multi-disciplinary 
collaboration between researchers at 
Chalmers creating a environment for 
experimentation on the future of buildings 
and homes based on a design systems 
approach where external partners link the 
research to society.33

Two other organizations at Chalmers play 
a less prominent role in the organizational 
structure. Akademiska Hus is the property 
owner, which will lease the land for the HSB 
Living lab, and Chalmers Studentbostader 
is the student housing company that will 
manage the renting of the HSB Living lab 
apartments to students. 

Chalmers’ influence on the design and 
construction of the HSB Living Lab comes 
from both the funding contributed to the 
project as well as the research that will 
be performed. This thesis is part of that 
as an exploration into the design while 
considering stakeholder wants and needs.
The complete organizational structure and 
partnerships have not been fully formed 
as of yet, figure 3.2 is an interpretation of 
what the structure could look like based on 
field research and interviews. 

A  key  component  of   the  future  
organizational structure lies in the 
‘Knowledge Innovation Selection 
Committee’. This is a suggested and 
currently non-existent organizational 
element based on the research conducted 
for this thesis. It is proposed to be a group 
made up of members from all stakeholder 
organizations including a member 
representing the students who reside in the 
HSB Living lab. This group is envisioned 
to coordinate the research projects and 
ensure the true co-creative process.

 

3.4

Understanding the concept of a living 
lab and the organizations involved has 
provided a foundation to begin to explore 
how the HSB Living Lab can be designed 
to facilitate a flexible use of the building and 
support a co-creation process in research 
and innovation for sustainable living.

Various methods were used to investigate 
which criteria would guide the design 
process and which features were most 
essential to include within the design of 
the HSB living lab. Two other designs have 
been proposed for the HSB Living Lab, 
one by Chalmers Teknologkonsulter AB 
(CTK)34 and the second by Afentoulidou 
and Pirri in their thesis project Student 
Lab: Experimental Sustainable Living.35 
The approach presented in this thesis 

a n  a p p r o a c h 
t o w a r d s  d e s i g n

33 “Homes for Tomorrow,” accessed November 4, 2013, http://www.chalmers.se/en/areas-of-advance/builtenvironment/       
     research/strategic-research-project/Pages/homes-for-tomorrow.aspx.
34 “Chalmers Teknologkonsulter AB,” Chalmers Teknologkonsulter AB, accessed December 30, 2013, http://ctk.se/.
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Current unDerstanDing of Hsb Living Lab organiZationaL struCtureFigure 3.2

DE
SI

GN TEAM

HSB LIVING LAB

K n o w l e d g e     
I n n o v a t i o n 
S e l e c t i o n 
C o m m i t t e e

CHALMERS
Working 
Groups

Industry/Research 
Partners

Academic/Research 
Partners

Akademiska 
Hus

S
tu

d
e

n
ts

C h a l m e r s         
Studentbostader

H42

   
   

  

Land O
w

ner

           Property M
anager

R
ental Agency

 Design & Build Co
or

din
at

ion

Architecture
Civil &Environ.
Engineering Product 

Development

Students

Architect

Engineer

Builder

JSP

HS

B

THESIS



24

Master thesis - Adaptable Design for the HSB Living Lab - Chalmers Autumn 2013 - S.Hagy, P.Balaÿ

A  s t A r t i n g  p o i n t : 
r e s e a r c h  p r o J e c t s

 
3.4.1

A list of potential research projects, from 
different departments at Chalmers as well 
as some outside organizations, previously 
collected by Homes for Tomorrow was 
used as a starting point for investigation 
into the functional design of the HSB Living 
Lab. 

This list included 33 research projects 
categorized into six groups; building 
envelopes, housing services, appliances, 
behavioural science, consumption, and a 
category ‘special’ for projects that did not 
fit into the other categories. The original list 
of projects can be found in the Appendix. 

The first round of analysis narrowed 
down those 33 projects into 20 potentially 
relevant projects by briefly categorizing 
the projects based on their potential to 
impact the building’s physical structure and 
space. Those determined to have a larger 
impact on the structure and spaces were 
separated from those that were assumed 
to have little affect. The researchers for 
the ‘impact’ projects were then contacted 
for interviews to gather more specific 

information about their projects and 
understand more fully how the research 
needs might affect the design.

The interviews were conducted over the 
course of one month. A form was used as 
guide to help standardize the questions 
and responses (see Appendix). Through 
these interviews a deeper understanding 
of the research projects gave insight 
into stakeholders needs and opinions. 
17 projects were discussed through the 
interviews. Some researchers however, 
were unresponsive to interview requests, 
in these cases the projects were not 
analysed further as there was not 
enough information available to continue 
investigation. The collection of projects 
can be seen in figure 3.3.

The interviews were crucial to better 
understand the needs of the research and 
the potential impacts they may have on 
design. This qualitative analysis, however, 
could have been conducted in a more 
standardized fashion to more thoroughly 
analyse impact. Another limitation was the 
preliminary nature and uncertain future of 
many of the research projects, and time 
constraints did not allow for more in depth 
analysis. 

35  Galini Afentoulidou and Eva Pirri, “Student Lab: Experimental Sustainable Living” (Masters’ Thesis, Chalmers University of Technology, 2013).

work differs as the previous proposals 
had very little insight information into the 
stakeholder wants and needs as well as 
took a more focused strategy towards 
student living and student housing. 
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Central control 

Central Control Ventilation

Interchangeable 

Interchangeable Facade

Thermal Storage

Next Generation  Insulation

Design/Built live 

Design/Build/Live Studio

Kitchen food 

Kitchen Food Waste Chute

Phase change 

Phase Change Light 
Penetrating Partitions

Splash,

Splash: Bathing Technology

Distric heating

Alternative Personal 
Heating (Distric Heating)

Low temperature 

Low Temperature Floor 
Heating System

Laundry room, 

Shared Multifunctional 
Laundry Space

Reusable goods 

Reusable Goods Exchange

Vermicomposting

Vermicomposting

Thermal Storage

Thermal Storage

Visualisation of 

Visualisation of Water 
Consumption

Zentigo DC 

Zentigo DC Power System

Synergetic Peltiere Kitchen 
System

Peltierelement 
48V DC

Varmt vatten 
till diskmaskin

Kokande vatten Kallt vatten

Nod

Varmvatten

+55 °C

Kyl

+5 °C

Frys

-20 °C+105 °C

Spis

Synergetic Pettere 
kitchen system
A.1(sk):  
Prototyping of synergetic 
energy use of kitchen appli-
ances through direct curent 
peltiere system.

iLLustrateD summary of researCH projeCtsFigure 3.3

Small Scale Biogas 
Generator

Small scale 
Biogas Generator
C.4(bg):
Prototyping of small-scale 
biogas reactors and study of 
user behaviour associated 
with the technology.
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fieLd study: intervieWs

Isabel Ordonez and Ulrike Rahe, Design and Human Factors

Stephan Mangold and Harald Merkel, Chalmers Industriteknik Paula Wahlgren, Byggnadsteknologi

A list and summary of all interviews can be found in Appendix 

Anders Carlsson, a-hus Teknik Chef 
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h s B  p r e r e q u i s i t e s
 
3.4.2

The research projects and associated 
interviews provided inputs from mainly 
Chalmers researchers. To understand 
the needs of another main partner, HSB, 
an interview was conducted with Sanna 
Edling, the HSB Living Lab Project 
Manager. From this interview a list of 
prerequisites was determined (figure 3.4).

The prerequisites of size, and number of 
occupants are assumed to be be based on 
economics. The common areas, kitchens 
and bathrooms fall under the category of 
research that HSB would like to do within 
the living lab, which they hope will translate 
into innovations they can incorporate into 
their other buildings. The requirement of 
movability may have the greatest impact 
on design and is based on the temporary 
nature of the living lab facility, Akademiska 
Hus will lease the land for the project for 
only ten years.

These requirements help to define the 
program for the design and when combined 
with the research project information can 
be used as a guide towards an effective, 
relevant design of the HSB Living Lab.

Kitchen (space 
plan/services)
There should be both 
private and/or common 
kitchens.

Common Kitchen 

Movable 
(structure)
10 year project timeline.
The building can be 
disassembled and rebuilt 
in another site. The 
material could be recycled.

Movable Structure

Ground Floor 
(space plan)

exhibition space and 
common multifunctional 
laundry.

Ground Floor 
Common Areas

Bathrooms 
(space plan/
services)
Most bathrooms should 
be private, they should be 
compact and maximize 
space.

Compact 
Bathrooms

Occupants
Building should 
accomodate between 20 
and 30 students.

Between 20 & 30 
students

20-30 Occupants

20 to 30 
Students

Living Space 
(space plan)
Each student should have 
between 20 and 25 square 
meters of living space.

Living Space per 
Occupant

20/25 m2

Building Footprint 
& Height
Approximately 400 square 
meters & Maximum 3 
stories.

Building Footprint & Height

Maximum 
3 stories

iLLustrateD summary 
of Hsb prerequisites

Figure 3.4
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c r i t e r i a  a n a L y s i s
 
3.4.3

Through the field studies and interviews, 
two groups of information was collected, 
the expectations and needs of Chalmers 
through investigation into the potential 
research (figure 3.3) and the required 
criteria from HSB (figure 3.4). 

The research projects were then 
categorized and weighted to distinguish 
their relationship and relevance to the 
user. This was done as an excercise to 
understand how the research could be 
more specifically categorized in the future. 
Items that are deemed to have higher 
need for user input and collaboration for 
prototyping, feedback and innovation 
should take precedence.  Research where 
user interaction may not be essential to 
test and innovate can and should be done 
in more traditional lab settings (figure 3.5).

This investigation approach bring to the 
conclusion that the potential research 
project are not all defined yet and will evolve 
over the years as well as new projects 
and partners will be involve in the Living 
Laboratory. Looking at this information 
on a wider level two basic assumptions 
were made. The building design will need 
to permit evolution in space and function 
and adapt to changing needs of the 
research and users. These conclusions 
led to an investigation into the concepts of 
adaptability as adaptable design strategies 
have the potential to permit evolution and 

provide flexibility in function within the built 
environment (see figure 3.6).

Adaptability, as a concept, is too large 
to apply to design thinking within the 
framework of this thesis. However, in the 
next chapter adaptability is explored with 
a more focused relevance towards the 
design of the built environment.  
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metHoDoLogiCaL approaCHFigure 3.6
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3.5

Adaptability in design is necessary for 
the HSB Living Lab considering the 
requirements of the stakeholders and 
the goal of creating innovation through 
co-creative prototyping and research as 
previously discussed.

The definition of adaptable can be simply 
stated as, the ability to change or be 
changed in order to suit new conditions.36  
However, depending on context 
adaptability can be used in many different 
applications. To narrow the scope to the 
concept of buildings and the architectural 
field, adaptability can be defined as the, 
“capacity of a building to accommodate 
effectively the evolving demands of its 
context, thus maximizing value through 
life.”37

Adaptability in this sense becomes an 
important aspect for the HSB Living Lab as 
the demands of the living lab will be ever 
evolving with the needs of the inhabitants, 
research innovation and physical setting. 
In their paper, Schmidt et al. identify six 
design strategies to achieve adaptability; 
available, scalable, flexible, refitable, 
moveable and reusable (see figure 3.7). 
Reusable and available were later deemed 
outside the scope of adaptability but could 
be used to achieve some added value for 
the HSB Living lab.

e x p L o r i n g 
a d a p t a B L e  d e s i g n

These strategies seem to have the 
potential to be effective in achieving the 
needs of the living lab when referenced to 
the known criteria. 

Adaptability, has been a prominent part of 
the architectural and building discourse 
at least since world war II and can be 
argued, that it has been an innate aspect 
within the building environment from the 
beginning, as buildings by nature change 
function and occupancy. This is evident 
in the number and variety of adaptable 
scenarios, which have been used to test 
the limits of adaptability within housing 
some of which will be explored in the next 
sections to inform how these strategies 
can more practically be applied to the HSB 
Living Lab.

36 “Adaptable - Definition,” Merriam-Webster, accessed October 22, 2013, http://www.merriam-webster.com/dictionary/adaptable.
37  Robert III Schmidt et al., “What Is the Meaning of Adaptability in the Building Industry?,” in Proceedings of the CIB 16th 
International Conference on Open and Sustainable Building (Bilbao, Spain, 2010), 8.
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A D A P T A B L E

m o v a b l e

changing,  rep lac ing,  or
removing components 

increasing, decreasing the 
building size

being used again in its orignal 
form

accessing a ready set of 
components

changing configuration/location

capacity of a building to 
accommodate effectively 
the evolving demands of its 
context, maximizing value 
through life.

r e f i t a b l e s c a l a b l e

a v a i l a b l e r e u s a b l e

modifying internal spaces 
for various uses

f l e x i b l e

aDaptabLe Design strategiesFigure 3.7
aDapteD from Robert III Schmidt et al., “What Is the Meaning of Adaptability in the Building Industry?,” in Pro-
ceedings of the CIB 16th International Conference on Open and Sustainable Building (Bilbao, Spain, 2010)
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m o v A B L e & s C A L A B L e
 
3.5.1
The HSB Living Lab is to stay on Chalmers 
Campus for ten years. After this period, 
HSB plans to transport the lab in another 
location to continue renting the apartments. 
Behind this initiative, HSB wants to test 
transportable building systems that can be 
set up in different configurations on new 
site environments. 

The Spacebox concept was develped in 2002 
by Design Office De Vijf in collaboration with 
two housing institutes in Delft and Utrecht, 
Netherlands.

The units are completely factory prefabricated 
utilizing high performance materials, which 
decreases  energy costs, as low as 1,8 kW per 
unit per day.

Designed as a ‘plug and play’ system the units 
sit on concrete pad foundations and can be 
stacked and moved quickly. In Eindhoven 84 
units were stacked in 4 days. Utrecht’s 234 
units can be moved to another location in three 
weeks.

To date, roughly 1000 Spacebox units have 
been placed at several locations in The 
Netherlands.

CAse study: spACeBox

Constructed August 2004, (234 units) De Uithof Utrecht, 
student housing (nenygq.blogspot.com)

SpaceBox interior view, studio for 2 students (danielplaya.com)

Source: “Spacebox® The Fast Affordable Flexible Innovative and Sustainable Housing Concept.” Accessed 
November 14, 2013. http://www.spacebox.nl/index.cfm?lng=en.

A common sight walking around any city 
are construction trailers or containers, 
usually stacked on top of one another. 
They are made and constructed to be 
transportable and adding more or slightly 
different modules allows for scalable 
solution to fit almost any situation. This 
concept has been used for housing in 
many variations. One that applies directly 
to student housing is the Space Box in the 
Netherlands (see case study below).
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Kallebäck housing development was built in 1960, 
located outside of Göteborg and consists of a 
concrete slab support structure with 18 detached 
housing units.

The design of the houses are made with a system of 
demountable partition walls, all fixed to the concrete 
floor plate. Two people are needed for changing 
partitions. 

A study was performed two years after completion 
and found that the majority of the occupants had 
chosen to buy into the project specifically for the 
possibility of changing things and therefore had 
an active commitment to flexible design. A second 
study, 11 years later confirmed that changes 
continued to be made by the inhabitants.

CAse study: KALLeBäCK experimentAL Housing 

Constructed 1960, Kallebäck, Sweden(http://www.afewthoughts.co.uk)

Source: Schneider, Tatjana. Flexible Housing. 1st ed.Amsterdam ; 
Boston: Architectural Press, an imprint of Elsevier, 2007.

f L e x i B L e  &  r e f i t a B L e
 
3.5.2
“Incorporating Physical flexibility is 
consciously admitting to social flexibility 
and diversity and is one way to engage 
people in actively participating in exploring 
and reflecting on the way they live.” 38

Flexibility in this sense is extremely 
relevant as the purpose of the HSB 
Living Lab is co-creative innovation 
towards sustainable living. Flexibility can 
be applied to both internal and external 
changes and achieved by altering the 
physical fabric of a building by joining 
rooms, etc. 39 Flexibility and refitability are 
interdependent. Flexibility can allow for 
services and functions to be refitable over 
time making this a crucial aspect in relation 
to the research and experimentation that 
will take place within the building.

The experimental housing project in 
Kallebäck, located just outside the city of 
Gothenburg was one attempt at engaging 
users through flexibility. The design choice 
to include partitions that can be easily 
adjusted by the inhabitants allowing them 
to physically change their environment, 
engaged the users in taking an active role 
in creating and shaping their living spaces. 
Flexibility then could be used within the 
HSB Living Lab to engage users and 
facilitate co-creation as well as provide the 
ability to refit components, an important 
aspect to consider in order to meet the 
needs of the evolving research. 

38 Tatjana Schneider and Jeremy Till, “Flexible Housing: Opportunities and Limits,” Architectural Research Quarterly 9,           
     no. 02 (2005): 157–166, doi:10.1017/S1359135505000199.
39 Tatjana Schneider, Flexible Housing, 1st ed (Amsterdam ; Boston: Architectural Press, an imprint of Elsevier, 2007).
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A v A i L A B L e  &  r e u s A B L e
 
3.5.3

The strategies of availability and reusability 
may be outside the realm of adaptability 
but using these to guide material selection, 
could lead towards a more simple layered 
design. If materials are to be reused they 
must be easily separable where changing 
one layer does not disturb another layer. 
This can play an important role within 
the HSB Living Lab as many layers of 

the building may be changed with use and 
research. While at the same time using 
available, standard materials, can increase the 
reusability and replace-ability of the different 
layers over time potentially saving on costs 
for custom components. This can also lead 
to an evolution of the flexible and adaptable 
nature of the spaces and structure. Contrary 
to this idea a standardization of components 
can lead to obsolete adaptability.40

Originally developed for the 1932 German 
competition, ‘Das Wachsende Haus’ (The 
growing house), Otto Bartning’s Wertfhuas was 
one attempt to design a house where adaptability 
and extendability were central.

The protoytpe built for the Berlin Summer Show 
consisted of a 25m2 core which included, a 
bathroom, kitchen, and a combined 18m2 
sleeping/living area

The thin steel frame was infilled with composite 
panels of copper alloyed steel and cork. There 
were four different types of panels that could 
be added over time to extend the house to a 
maximum of 60m2.

The interior walls were made of plywood and were 
fastened using bolted connections to allow for 
easy quick assembly and dissassembly

CAse study: WertfHAus

Otto Bartning’s Werfthaus (afewthoughts.co.uk)

Otto Bartning’s Werfthaus (afewthoughts.co.uk)

Werfthaus core unit plan (Adapted from Schneider, Tatjana, 2007)

Source: Tatjana Schneider, Flexible Housing, 1st ed (Amsterdam ; Boston: Architectural Press, an imprint of Elsevier, 2007).

40 Tatjana Schneider, Flexible Housing, 1st ed (Amsterdam ; Boston: Architectural Press, an imprint of Elsevier, 2007).
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‘‘Adaptability forces design to become an ongoing social process 
between designer and user over time. The designer must focus on 
enabling adaptation to take place; as opposed to attempting to 
control experiences and anticipate the future.” 41

Schmidt et al.

41  Robert III Schmidt et al., “What Is the Meaning of Adaptability in the Building Industry?,” in Proceedings of the CIB 16th  
      International Conference on Open and Sustainable Building (Bilbao, Spain, 2010), 8.
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D e s i g n  f o r  a 
L i v i n g  L a b

4.

According to the research and discussions 
that have been presented thus far, for an 
infrastructure to be classified as a living 
lab it must facilitate co-creative innovation 
by engaging stakeholders, partners and 
users. The partners (HSB and Chalmers) 
are willing, from a position of equality, 
to share their resources with external 
stakeholders and users and generate 
innovation from this collaboration. 42  

This co-creation should be centered around 
the active participation of the students for 
professional, educational, and life learning 
experiences. To invoke interaction and 
educational processes, the research 
should  be visible within the building. The 
technical services and physical functioning 
of the building should be exposed providing 
a comprehension of the systems as well as 
easy access for physical modification, data 
control, and presentaton of the research. 

The HSB Living Lab will explore and 
question future ways of living to shape our 
future habitat. In this purpose, the building 

42 Nicholas Ind and Nick Coates, “The Meanings of Co-Creation,” European Business Review 25, no. 1 (January 4, 2013):  
     86–95, doi:10.1108/09555341311287754.

should offer different living situations 
such as single flats, flat sharing, shared 
space and shared facilities. It is also 
an opportunity to compare these living 
situations in terms of life experiences, 
energy use, water consumption, waste 
production, and behavioral practices. 
 
To allow for all these different research 
activities and possible changes to take 
place, the space has to be physically 
flexible. The technical services have to 
be accessible and easy to modify. The 
Living Lab is an experimental space that 
needs to continuously evolve. To permit 
this evolultion adaptable design strategies 
have been used in combination with the 
potential research projects and HSB 
prerequisites to inform the design.

The following chapter presents flexible 
design solutions for the HSB Living Lab. 
The aim was to maintain the co-creative 
functions of a living laboratory while 
meeting the needs of the stakeholders. 
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It appeared early in the design process 
that the concept of a living unit could be a 
viable solution to meet the demands of the 
HSB Living Lab. Many other solutions were 
discussed such as a plug-in architectural 
approach43 or an Open Building44 solution. 
However, the temporal nature of the HSB 
Living Lab on the Chalmers site was the 
main driver behind the choice of using a 
‘living unit’ concept. Each of these solutions 
contained positive and negative aspects. 
However, not all of them seemed to allow 
for the material flexibility needed for the 
HSB Living Lab. The living unit option 
had the most potential to be reimagined 
and redesigned beyond the Spacebox 
idea (see case study page 44) to allow 
for flexibility using layered dissassociated 
components.

Movable and Scalable: The constructive 
system must allow the building to be 
moved and rebuilt somewhere else. In this 
context, the building has to be scalable in 
order to fit in different kinds of urban or rural 
situations. A single unit system permits 
multiple configurations by combining the 
units vertically and horizontally.

 
4.1 L i v i n g  u n i t Enclosed Environment: The units are 

separated and isolated from one another. 
Each unit can be used by the researchers 
as an enclosed environment and collect 
data with little interference from other 
activities.

Prefabrication: The prefabrication in 
series can reduce the construction phase 
on site as well as the general cost of the 
building.

Transportation: The unit needs to fulfil 
the transportation regulation in order to 
facilitate the movable process and limit 
the cost. The dimension and shape of the 
unit has a large impact on the design.

Reusable/ Recyclable: The future of 
the HSB Living Lab is not defined yet. 
So, the design should allow for change. 
At the moment the life of the building is 
limited to ten years, the period it will stay 
on calmers campus. 

43 “21st Century Plug-in Housing,” eVolo Architectural Magazine, January 3, 2012, http://www.evolo.us/architecture/21st-
century-plug-in-housing-y-design-office/.
44 Stephen Kendall and Jonathan Teicher, Residential Open Buildings (London, GBR: Spon Press, 1999).
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L i v i n g  u n i t  s e C t i o n

L i v i n g  u n i t  p L A n

 

 

4.1.1

4.1.2

2.65 m

3.43 m
3.45 m

7.0 m

3.0 m

6.4 m

The Living Unit has been dimensioned to fit on a standard truck bed as well meet the space 
requirements of HSB (19m2 interior). The Unit has been designed to provide qualities such 
as natural  daylighting and ventilation. The high ceiling allows daylight to penetrate deep 
into the space. 
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The material choice of  the load bearing structure of the living 
unit was discussed in-depth. Tube steel was chosen over 
engineered wood for various reasons, including the assumption 
that steel allows for smaller dimensions at greater spans and 
is less prone to movement which could cause problems in the 
connection of the units over time. Steel however, presents 
other issues such as sound transmission and it’s higher 
environmental impact.

Movable: The HSB Living Lab project has been planned to run 
to for 10 years therefore the building should be designed to be 
able to be rebuilt at another location.

Reusable: Steel can be fabricated in such a way that the 
materials can be separated and reused after the life of the 
project if necessary.

Scalable: Connection points on the top and bottom of the unit 
make them stackable allowing for whole building scalability.

Prototyping and analysis of simple steel connections i.e bolting, pressure fit, cabletension, etc.
Opportunity for Innovation

S
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movABLe

refitaBLe

scaLaBLe

AvAiLABLe

fLexiBLe

reusaBLe

L i v i n g  u n i t : 
L o a d - B e a r i n g  s t r u c t u r e

4.1.3
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Bracing system with no cross bracing in walls 
Opportunity for Innovation

20-30 
occupants

common 
kitchen 

ground fLoor 
common areas

400m2 
footprint 
& 3 stories

20-25m2 
per occupant

compact 
Bathroom

movABLe 
structure

P
reR

equisites

Transport: In a meeting with Anders Carlsson from A-hus, 
a company that specializes in prefabricated housing, the 
transportable load size limit was discussed. The unit design 
considers the need for transporation and needs to be under 
3.5 meters in width. The structure was sized appropriately 
for transport with all components including exterior facade 
mounted during the prefabrication process. Connections can 
be used as lifting points for loading and assembly. 

Dimensioning: The HSB prerequisite size requirement for 
interior space for each occupant is between 20 and 25 square 
meters. This requirement poses two main issues. The first 
being that with the proposed unit constructive system a unit of 
25 square meters will need special permits to be transported. 
The second is the fact that smaller living spaces should be 
considered for purposes of experimentation associted with 
living practices and consumption. The proposed unit has 
approximately 19 square meters of interior space.
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Research: Different experiments must be tested, some of 
which are not known yet. The ability to have different stand 
alone/isolated units can help achieve the needs of controllable 
research and allow for future research without compromising 
on-going testing. 
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of water
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system

kitchen food- 
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Multifunctional connection plates that can also connect exterior walkways to load-bearing structure.
Opportunity for Innovation
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B2 is a 32-storey modular apartment building 
being constructed by Forest City Ratner in 
New York. The building will be made up of 
42 to 88 square meter apartment units that 
will click and seal together to form the largest 
modular high-rise building in the world. The 
units are being produced in a factory in 
Brooklyn.

B2 is being constructed using a process 
called “group technology workcells”  where 
multidisciplinary groups of tradesmen work 
on different parts of the same area of the 
building simultaneously. The system was 
implemented by the developer FCS Modular 
and its Swedish partner Skanska. 

“... a more radical innovation takes place 
in between the mods, when they are 
joined together by rubber sealant, like the 
connections between subway cars. The 
sealant goes on the façade in one of the 
final steps before the mod is trucked out. 
The apartments, meanwhile, require zero 
welding.”

CAse study: B2 sKysCrAper

Units in Brooklyn Navy Yard  (Photo: Joel Arbaje, www.fastcoexist.com)

Fitting units out and together (Photo: Joel Arbaje, www.fastcoexist.com)

Rendering of B2 Skyscraper  (www.fastcoexist.com)

Source: “New York’s Newest Skyscraper Is 32 Floors Of Prefab Apartments That Click Together.” Co.Exist. 
Accessed November 30, 2013. http://www.fastcoexist.com/3020237/new-yorks-newest-skyscraper-is-32-
floors-of-prefab-apartments-that-click-together.
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The load-bearing structure allows for a non-load bearing infill 
wall system. This constrcutive system allows for horizontal 
flexibility between units, where multiple units can be linked to 
create new spaces and larger units by removing studs, plywood 
and insulation.

Flexible: A system of wall panels with non-load bearing studs 
and simple connections, allows for flexibility of the interior 
spaces that can be done potentially by users themselves.

Refitable: Incorporating a non-load bearing demountable wall 
system allows for future wall systems and materials to be 
tested without major distrubance to other components within 
the living unit.

Available: Using standard, available materials such as plywood  
can help to reduce initial costs while also ensuring that materials 
can be replaced easily.

S
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s

movABLe

refitaBLe

scaLaBLe

AvAiLABLe

fLexiBLe

reusaBLe

w a L L  i n f i L L  & 
demountaBLe paneL system

4.1.4

Multifunctional attachment of wall plywood to studs that can act at supports for shelving, etc. 
Opportunity for Innovation
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20-30 
occupants

common 
kitchen 

ground fLoor 
common areas

400m2 
footprint 
& 3 stories

20-25m2 
per occupant

compact 
Bathroom

movABLe 
structure

P
reR

equisites

Simple attachment of non-load bearing studs to structural frame, i.e. pressure fit.
Opportunity for Innovation

Occupants:  Wall system  allows for horizontal connection of 
living units and reconfiguration of space leading to ability to 
adjust the number of occupants per square meter by redesigning 
space. This can be achieved by removing entire wall sections 
or just some studs and insulation through a layered wall 
construction where the components can be easily demounted. 
Simple connections and an easily demountable system allows 
for users to be active participants in the co-creation of their 
living spaces.

Living space: Allows for more simple increase or decrease in 
the size of living spaces as the removal of wall components do 
not disturb other materials or surfaces within the unit.
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Insulation: Demountable wall panels allow for different 
insulations to be replaced and tested without destruction of 
support structure or wall finish.

Design/Build/Live: Simple construction gives opportunity 
for students to be active partcipants in reshaping their living 
spaces. By using screws, clipping or pressure fit connections 
students with little or no construction experience are given 
the opportunity to deconstruct and construct infill walls most 
likely with some guidance. This can both engage students and 
inhabitants with research projects as well as provide hands on  
practical learning experiences.

R
e

s
e

a
r

c
h

centraL 
controL 
ventiLAtion

inter-
changeaBLe 
facade

next generation 
insuLation

design/BuiLd/Live 
studio

kitchen food- 
waste chute

phase-change 
Light penetrating
 partitions

ALternAtive
personaL 
heating

Low temperature 
fLoor heating 
system

shared 
muLtifunctionaL 
Laundry space

vermi-
composting

synergetic 
peLtiere 
kitchen system

spLash
Bathing 
technoLogy

smaLL scaLe 
Biogas 
generator

reusaBLe goods 
exchange

visuALisAtion 
of water
consumption

zentigo
dc power 
system

Sealing system between plywood panels, allowing wall panels to act as vapor barrier.
Opportunity for Innovation



48

Swedish firm Tengbom in collaboration 
with students from Lund University have 
designed a ten square-metre wooden 
house for students.  Using an efficient 
layout and crosslaminated timber has 
reduced both the rent and ecological 
impact for single student accomodation.

The cross-laminated timber (CLT) components 
were sourced from Martinsons and mounted on 
site by Swedish building firm Ulestedt. The design 
aims to show the architectural and construction 
qualities of CLT. 

“In 2014, 22 of the student units will be built 
and ready for students in Sweden to move 
into.”

CAse study: smArt student unit

Interior Views of student unit (dezeen.com)

Exterior view of Smart Student Unit (dezeen.com)

Plan view of unit (dezeen.com)

Source: “Smart Student Unit by Tengbom.” Dezeen. Accessed November 30, 2013. http://www.dezeen.
com/2013/09/29/smart-student-units-by-tengbom/.
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An access floor will keep all services out of the walls allowing 
for units to be connected horizontally without major impact on 
service locations. Having access to all services within the unit 
is optimal to allow for the changing of systems over time. There  
is however the issue of sound that will need to be solved as 
the raised floor creates a void that can amplifyf sound from 
footsteps as well as mechanical systems located under the 
floor. 

Flexible: Keeps all services out of walls to accommodate 
changes in unit connections and size. Allows for moving of 
services to accommodate changing use of space and needs 
of occupants.

Available:  Utilizes available materials to lower cost compared 
to custom solutions.

Refitable:  allows for changing of services and flooring materials 
to meet research needs.
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movABLe
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scaLaBLe

AvAiLABLe

fLexiBLe

reusaBLe

a c c e s s  f L o o r 
f o r  B u i L d i n g  s e r v i C e s

4.1.5

Floor panels made from plywood or other standard/available material 
Opportunity for Innovation
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Services: An access floor creates a less invasive system for 
changing services, relocating bathrooms, kitchen, electrical 
outlets, etc. Within the Living lab all services should be located 
under the access floor.
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occupants

common 
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ground fLoor 
common areas

400m2 
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& 3 stories

20-25m2 
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compact 
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movABLe 
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P
reR
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Hydronic floor panel system where heating is integrated into the floor panels
Opportunity for Innovation
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Acoustic solutions to dampen noise from systems under the floor
Opportunity for Innovation

Water consumption: Allows for access to piping of individual 
water heating units for installation and changing of monitoring 
devices.

Systems Floor heating: Allows for a low temperature floor 
heating system to be installed, monitored and adjusted or 
replaced with a different heating system if needed.

Splash: Allows for installation and modification of prototype 
testing of splash technology and future replacement with other 
technologies.

Controlled ventilation: Allows for access, installation and 
replacement of different ventilation systems.

Zentigo: Utilizing underfloor space allows for installation, 
modification and replacement of different electrical systems.
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fLexiBLe

reusaBLe

i n t e r c h a n g e a B L e  f a c a d e4.1.6

Movable & Scalable: Facade must have a modular design to 
allow for the structures to be connected and disconnected and 
moved easily.

Refitable: An interchangeable facade offers opportunities to 
test different materials. 

Simple clipping device for facade frame to be secured on horizontal rails
Opportunity for Innovation
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Movable Structure:  Since the modules will be prefabricated 
there is a need for an Interchangeable facade to allow for 
facades on the units to be linked together after site assembly.

Facades at first did not seem to meet the criteria of user 
interaction or involvement that should be present in research 
for the living lab. However, after a field study trip to TUDelft 
(see appendix for summary) in the Netherlands where an 
explaination of the SusLab double-skin facade project was 
given, user involvement became evident with testing different 
facade technologies. This double-skin facade project, which 
is funded by the BTA Climate-Kic, will investigate if thermal 
comfort within a structure is improved by adding another facade 
over the existing. There is great interest in this as many older 
buildings have deteriorating facade and are extremely difficult 
and expensive to insulate from the inside.

Attachment system for facade material to be mounted inside frames
Opportunity for Innovation

20-30 
occupants

common 
kitchen 

ground fLoor 
common areas

400m2 
footprint 
& 3 stories

20-25m2 
per occupant

compact 
Bathroom

movABLe 
structure

P
reR

equisites
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personaL 
heating

Low temperature 
fLoor heating 
system

shared 
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kitchen system

spLash
Bathing 
technoLogy

smaLL scaLe 
Biogas 
generator

reusaBLe goods 
exchange

visuALisAtion 
of water
consumption

zentigo
dc power 
system

Demountable exterior wind barriers
Opportunity for Innovation

Next Generation Insulation: This research project aims to test 
various materials’ insulation properties when in contact with a 
habitated space. The first known material for testing is fiber 
reinforced concrete slabs. A facade made of demountable 
components can make such changing of materials less 
invasive. For this particular research a double frame is needd 
with insulation between to stop cold bridging. The concrete 
is then mounted into the frames. This will allow for isolated 
measurements of moisture and thermal transmittance through 
the concrete material. 
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4.1.7

1. Wooden fACAde

2. fACAde frAme

3. HorizontAL fACAde rAiLs

4. vertiCAL fACAde AttACHment

5. 100mm exterior Wood fiBre insuLAtion

13. 100mm exterior 
      wood fiBre insuLation

14. exterior sHeAtHing

6.  WindoW frAme

7.  200mm interior Wood fiBre insuLAtion

12. 200mm interior 
      wood fiBre insuLation

8.  interior moduLe

9.  rAised fLoor pAneL

10. rAised fLoor spACer

11. fLoor joist

Each unit is insulated with 300mm of wood fiber insulation. 
This thickness is based on research from A-Hus where they 
have found 265mm of insulation is the point where added cost 
for more insulation does not equal energy cost savings.  That 
analysis was based on mineral wool insulation therefore it was 
increased to 300mm based on the choice to use wood fiber 
insulation. A 100mm layer is wrapping the exterior to prevent 
thermal bridging, while 200mm of insulation fills the voids 
between the studs, rafters and joists. The tube steel structure is 
filled with blown cellulose to absorb acoustical vibrations and 
prevent thermal bridging. Due to time limitations no thermal 
performance analysis or LCA was done.

Thermal Performance
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ExPLODE LIVING UNIT
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t h r e e  f L o o r  e x p L o d e
 
4.1.8

steeL connection 
to gLuLam

cieLing pLywood

gLuLam Beams

rammed earth waLLs

concrete foundation

exterior waLkway 
and support 

wood fiBer insuLation

steeL spacer

gLuLam roof Beams

roof waterproofing
zinc roof fLashing

The ground floor is 
constructed of massive 
rammed earth walls that 
support the building 
structure. The intention was 
to show a clear delimitation 
between the ground 
floor and the rest of the 
building according to the 
program. The ground floor 
is supporting the active 
co-creation process by 
offering social interactive 
space open to all, while the 
two upper floors are private 
spaces for the inhabitants. 
The use of earth orginates 
from an interest in the 
material as well to give an 
expression of how the HSB 
Living Lab could be used 
for testing different building 
materials and constructive 
systems. It is as well a 
reflection around the future 
of the Living Lab after the 
ten years on the campus to 
imagine how this project can 
evolve. Perhaps by keeping 
a trace of the building on 
Chalmers’ campus, by 
saving the ground floor and 
using it for different activities 
that can extend or promote 
the Living Lab experience.  

Use of Earth
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i n s i d e  L i v i n g  u n i t :
p e r s p e C t i v e  o n e

4.1.9

This perspective shows the large window facing west and an interpretation of what 
the interior furniture layout may be. It is not the intention to design the interior as 
this should be done collaboratively with the students through the Design/Build/Live 
Studio or other research projects.
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i n s i d e  L i v i n g  u n i t :
p e r s p e C t i v e  t W o

4.1.10

This perspective shows entry door facing East. Behind the shelving is a compact 
bathroom module, maybe including the proposed alternative washing system 
research project, Splash. The design of the unit modules are intended to allow 
for innovation and flexibility. This perspective aims to show a possible interior unit 
layout for one student.
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The units enable many configuarions and layouts. The adaptable features allow for spaces 
to be fitted and reconfigured based on needs of inhabitants and research projects. The 
following are some examples of possible configurations and layouts.

4.3 L i v i n g  u n i t : 
c o n f i g u r a t i o n s

 

 

o n e  B e d r o o m 

t w o  B e d r o o m 

4.3.1

4.3.2
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n

 
f o u r  B e d r o o m 4.3.3
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4.4 s i t e  p L a n s

Gothenburg City Center

Chalmers University of Technology 
Johanneberg Campus

HSB Living Lab Site
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4.4.1 s i t e  a n a L y s i s

n

compact : flat mono oriented east & west:
less invasive: inequality between units:   

less compact : flat double oriented n & s :
invasive : equality between all units:   

least compact: flat double oriented n & s.w:
invasive: equality between units:   

compact: flat mono oriented north & south: 
invasive:  inequality between units:  

The site was chosen by Chalmers and is located at the south end of the Johanneberg 
campus. It consists of a parking lot and a park. The location of the surrounding buildings 
make it a difficult site to place a 400 square meter structure while maintaining the park space 
and allowing for access to the buildings and flow through the area. Different orientations 
were explored based on these limitations and  the orientations of the living units within the 
HSB Living Lab.

West
East

South

North

South

North

South & West

North & East
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o r i e n t a t i o n4.4.1

East-West orientation was chosen based on site limitations. This configuration and location 
allows for access around the building and appropriate orientation of the living units. 
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4.5 B u i L d i n g  p L a n s
n

 
p L A n  o v e r v i e W

Ground Floor 1st Floor 2nd Floor

4.5.1

7.0 m

7.0 m
3.5 m

24.7 m

17.5 
m

21.2 m

31.7 m
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p L A n :  1 s t  &  2 n d  f L o o r4.5.2

The general plan of the HSB Living Lab is constituted of single units arranged  in two 
building blocks. The space in between the two unit rows is dedicated to the horizontal 
circulation as well as common areas for the building. The units can be physically connected 
to create different living situations such as shared flats. Some of the units are also used for 
common spaces and circulation.
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n

2 Units Connected

Common Kitchen & Space

Circulation

4 Units Connected
Single Units

Design/Built live 

Design/Build/Live Studio

 
progrAm: 1st & 2nd fLoor4.5.5
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p L A n :  g r o u n d  f L o o r4.5.4

The ground floor program aims to support the active co-creation and educational purpose 
of the Living Lab. The main building entrance is located in-between the two unit rows, 
an enclosed space open to everybody. The exhibition hall contains the mechanical and 
monitoring rooms. The shared multifunctional laundry space and reusable good exchange 
are added to the program as research features as well as social interactive spaces. The 
café is included to attract visitors and the campus community to the building.
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n

 
progrAm: ground fLoor4.5.5

Reusable goods 

Reusable Goods Exchange

SECTION

Café

Exhibition hall 

Mechanical 
room

Monitoring 
Room

&
Waste Room

Entrance & 
Circulation

Kitchen food 

Kitchen Food Waste Chute

Laundry room, 

Shared Multifunctional 
Laundry Space
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W e s t  e L e v A t i o n s4.6.1

4.6 B u i L d i n g  e L e v A t i o n s
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n

 
e A s t  e L e v A t i o n s4.6.2
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nortH & soutH eLevAtions4.6.3

n
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3  f L o o r  s e c t i o n4.6.4

n

eLevAted WALKWAy

ground fLoor

earth waLL

curtain waLL

empty unit

exampLe of 
furnished unit

unit connection

entry door

roof

Bed

Bathroom
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1 s t  f L o o r  C i r C u L A t i o n 
a n d  c o m m o n  s p a c e

4.7.1

4.7 Bu i L d i n g pe r s p e C t i v e s

This perspective shows the common spaces which also act as the main circulation between the 
two unit blocks. Also, the exposed service piping can be seen above the walkway.
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c o m m o n  L a u n d r y4.7.2

n

This perspective shows the ground floor multifunctional laundry space. The laundry machines 
are located behind the shelf/wall past the couches. The large windows look West onto the park 
and bring daylight into the room, highlighting the exposed earth walls and glulam beams.
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C o n c l u s i o n : 
general  ref lect ions

5.

The HSB Living Lab is an initiative, which 
can be an example of a true collaboration 
across disciplines and fields. The co-
creation processes, that have already 
begun between the different actors taking 
part in the planning, construction and 
management of the future Living Lab, are 
essential for this project to be a success in 
terms of innovation, education and trans-
disciplinary work that will question and 
shape the world of tomorrow. 

This report aims to be a catalyst towards 
the creation of the HSB Living Lab facility. 
However, this work is a static element within 
a quickly evolving project. The information 
and suggestions presented are based 
only on information available at the time 
of writing. This work should be used as 
an information resource and starting point 
for the partners and designers to progress 
the state of this project and bring the HSB 
Living Lab facility to realization. 

5.1 su m m a ry o f re s e a r c h
 

 

The literature review and research provided 
a foundational understanding of the living 
lab concept.  The elements of co-creation 
and innovation are essential to a living lab 
and therefore should be at the core of the 
HSB Living Lab project.

It was interesting to see through the interview 
process the variety of responses and 
discussions, which showed the complexity 
of the project. The interviews and field 
studies brought a deeper understanding 
of the project and its decentralized nature. 
There have been efforts to coordinate all the 
fluid components of this project. However, 
to date, the goals of the researchers, and 
partners are not focused towards the goal 
of creating a world-class innovative living 
lab facility but instead seem to be diverted 
to more specific ‘personal’ project goals. 
The complexity of this project demands 
high levels of communication, coordination, 
and collaboration, which have not been 
established yet. Progress, in this respect, 
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5.2 r e C o m m e n d A t i o n s :
m o v i n g  f o r W A r d
 

 

is being made but far too slowly to meet 
the deadline set by HSB for students to 
‘move-in’ in 2015.

Understanding the needs of the partners 
in the form of the potential research and 
prerequisites formed the framework for the 
design proposals to answer the question 
of; How the HSB Living Lab can be 
designed to facilitate a flexible use of the 
building and support a co-creation process 
in research and innovation for sustainable 
living?

The proposed designs were informed by 
the inherent need of a living lab to foster 
co-creative innovation.  However, this 
can only be fully realized by a true open 
collaboration among partners and users. 

Adaptable design strategies were found 
to have the potential to facilitate this co-
creation and innovation by allowing for 
flexibility of both systems and space 
within a built structure. By combining 
these strategies with the stakeholders’ 
needs and consciously simplifying 
constructive systems the HSB Living Lab 
can be a successful tool in the research 
and innovation for sustainable living 
technology.

Throughout the research and exploration 
of designing for the HSB Living Lab 
a foundational knowledge base was 
formed and documented in this report. 
The design solutions proposed are 

The conceptual framework that has been 
laid out in this thesis for the HSB Living Lab 
is essential for the continued work towards 
realizing the HSB Living Lab project.  If 
the physical structure is designed without 
incorporating co-creation, innovation, and 
adaptability, the built structure cannot 
and should not be classified as a living 
lab.  Furthermore the co-creative nature 
should be an equal collaboration between 
the partners, stakeholders and most 
importantly the users. 

There should be emphasis placed on 
setting up a curriculum to engage students 
throughout the life of the HSB Living Lab 
at Chalmers. The ‘Design/Build/Live’ 
research project should be initiated, as 
it can be a first attempt at co-creative 
prototyping for the living lab. 

For the HSB Living Lab to be successful 
in researching, creating and disseminating 
sustainable living technologies and 
strategies, a clear management structure 
must be put into place before the final 
design of the building is completed. The 

just one interpretation of this collected 
information. The design was focused on 
supporting future innovation and has been 
conceptualized as a canvas for future co-
creativity. 
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Under  Const ruc t ion :
HSB L iv ing  Lab 2015
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designer, builder, partners and students 
should all be actively engaged in the 
design process from the start. As with 
any collaborative project communication 
is key, but even more so with a living lab 
as its aim is to promote an evolving equal 
collaboration, which will become ever 
more complex. Currently, there seems 
to be issues with communication and 
collaboration within the project. Therefore, 
setting guidelines for roles, procedures 
and research needs to be done quickly. 

The final design of the HSB Living Lab 
must not only encourage co-creation, 
innovation, and participation but needs 
to be created in a working environment 
where these elements are driving the 
design process. 
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F i v e  Y e a r s  L a t e r :
HSB L iv ing Lab 2020
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The following are brief summaries of 
the interviews performed for this thesis. 
However, not all interviews are included as 
some were more informal meetings.

7.2 summAry of intervieWs
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Department:

Research Division: 

reseArCH investigAtion/intervieW

Email:

Date of Interview:

Civil and Environmental  
Engineering

AngelA sAsic KAlAgAsidis

Building Technology

1. Description of Research
• Numerical modeling of coupled heat, air and moisture transport 

in buildings and components.
2. Interest in living Lab?

• Testing new building envelope materials.
• Experiment

3. What experimentation will be performed?
• New exterior wall systems ( thinner wall)
• Thinner Insulation materials (Vacuum panel, Aerogel), active 

materials (phase change materials), new concretes (textile 
reinforced concrete)

4. How is your research relevant to the Living Lab design?
• Needs to have exchangeable parts of walls to test different 

materials  over the years.
• At least three wall sections between 2 and 4 m2 
• In contact with outdoor, direct sun and rain exposure 
• Instrumentation for experimentation measurement will be inside 

the wall.
5. Will The Living Lab help make your research more 

effective and how?
• There is a need for experimental evaluation of novel walls and 

materials before they come to market.
• Experiments will give more credibility to theoretical 

investigations (numerical simulations) on novel wall elements.
7. What are the possible challenges for you working in 

a Living Lab setting?
• A project work which would involve students in the design and 

construction of HSB Living Lab is currently not a part of the 
course syllabus at the Department of Civil and Environmental 
Engineering.

8. What form should Living Lab take?
• The experimentaion should be visible so the inhabitants can 

understand better and give feed back on the reserach.
9. Do you think it will encourage true cooperation 

between departments and partners?
• Good oportunity to try to make the departments work together.

10. In one word what is the Living Lab for you?
• Field testing

Angela.Sasic@chalmers.se

2013 / 09 / 30

Thermal Storage

Next Generation Wall 
Insulation
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Department:

Research Division: 

reseArCH investigAtion/intervieW

Email:

Date of Interview:

Delft University of 
Technology

A n n e l i s e  d e  J o n g

Industrial Design Engineering

A.M.deJong@tudelft.nl

2013 / 10 / 15

1. Description of Research
• Developing sociale practical in design 
• Understand how people behave in their daily life attitude.

2. Interest in living Lab?
• Prototyping, developing and testing the «splash» shower.
• (shower system that encourages less water consumption by 

influence our comportment).
3. What experimentation will be performed?

• Using the splash shawor system in a daylife contexte
4. How is your research relevant to the Living Lab design?

• Design a space that allow the shower prototype to be 
integrated into the bathroom.

• Optimal situation: 
• Three to five shawers, used by one and several students
• For multicultural issues, having students from different origines.

5. Will The Living Lab help make your research more 
effective and how?
• Collect Data

6. How will you involve the inhabitants?
• Extremely active, using the shower and give the feedback by 

interview or diary.
7. What are the possible challenges for you working in 

a Living Lab setting?
• Collecting the different data (water flow,behavior)
• Collaboration with the other

8. What form should Living Lab take?
• Flexible

9. Do you think it will encourage true cooperation 
between departments and partners?
• N/A

10. In one word what is the Living Lab for you?
• Sustainable Living

Splash,

Splash, New Bathing 
technology
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Department:

Research Division: 

reseArCH investigAtion/intervieW

Email:

Date of Interview:

Civil and Environmental 
Engineering

cA r l er i c  hA g e n t o F t

Building Technology

carl-eric.hagentoft@chalmers.se

2013 / 10 /03

1. Description of Research
• Calculation models for coupled heat, moisture and air transfers 

inside the building envelope and thermal insulation materials.
2. Interest in living Lab?

• Having a real situation where people are monitoring their own 
environment.

• Test systems for the market
• Reinforce collaboration between the departments

3. What experimentation will be performed?
• Testing new wall insulation components
• Low temperature floor heating systems In concrete slab or  

light-weight systems,  in real-life use, and monitored. 
• Light Tubes
• Smart building components (light penetrating walls)
• Moisture and ventilation research in attics

4. How is your research relevant to the Living Lab design?
• Flexible exterior wall
• Best case: six independent units which can be controlled 

individually and monitored
• One monitoring room for all the data
• Keep design flexible and open to new possibilities

5. Will The Living Lab help make your research more 
effective and how?
• Testing new systems
• Will help considerably to integrate the new products into the 

market
6. How will you involve the inhabitants?

• Use interactive features
• Show the experimentation
• The inhabitants should be students who are interested in the 

project.
7. What are the possible challenges for you working in 

a Living Lab setting?
• Make it a real life experience

8. What form should Living Lab take?
• Should be attractive and different

9. Do you think it will encourage true cooperation 
between departments and partners?
• Yes! ,there is a need of real project where people can work 

together without real projects collaboration is difficult.
10. In one word what is the Living Lab for you?

• Cutting edge future technology

Low temperature Low Temperature Floor 
Heating System

Interchangeable Interchangeable Facade
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Department:

Research Division: 

reseArCH investigAtion/intervieW

Email:

Date of Interview:

Civil and Environmental 
Engineering

m i K A e l  m A n g o l d

Water Environment Technology

mikael.mangold@chalmers.se

2013 / 10 / 02

Laundry room, Laundry Room, Shared 
Multifonctional Space

Visualisation of Visualisation of Water 
Consumption

1. Description of Research
• Mikael is doing his PhD through the Formas funded project 

Homes for tomorrow (H42), in which he is responsible for 
issues concerning water and sanitation. He is currently working 
on a pilot study of Swedish homes’ ‘water sensitivity’. 

2. Interest in living Lab?
• Shared living
• Interactions between inhabitants
• Laundry room: as a double/triple function space. (Social/

common room for the inhabitants).
• No direct interest for his current work but interesting for future 

challenges.
3. What experimentation will be performed?

• Social experiments
• How people live together, and share the space, the common 

resources. 
4. How is your research relevant to the Living Lab design?

• The common area should be flexible and be used for different 
functions.

5. Will The Living Lab help make your research more 
effective and how?
• No professional use of the Living Lab for his current work as his 

PHd research timeline does not match with the Living Lab.
6. How will you involve the inhabitants?

• Oral interaction, collecting their feed back about sharing the 
space.

• Involved researcher living inside the Living Lab (Master student 
or phd)

7. What are the possible challenges for you working in 
a Living Lab setting?
• The living lab is not giving a good representation of the average 

society.
• Create a flexible space that can adapt with the times

8. What form should Living Lab take?
• A large common area in the ground floor where research and 

inhabitants can coexist
• Two floors of living units/habitation above

9. Do you think it will encourage true cooperation 
between departments and partners?
• Maybe

10. In one word what is the Living Lab for you?
• Students
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Department:

Research Division: 

reseArCH investigAtion/intervieW

Email:

Date of Interview:

Laundry room, Laundry room, Shared 
multifonctional space

Architecture

P e r n i l l A  h A g b e r t

Design for Sustainable Development

hagbert@chalmers.se

2013 / 10 / 10

Design/Built live Design/Built live studio

1. Description of Research
• Conceptualisation of sustainable home.

2. Interest in living Lab?
• Use it as a meta case study, to investigate researchers views 

on sustainable housing.
3. What experimentation will be performed?

• Laundry room: Interactive system for the laundry and 
Integration to other functions.

4. How is your research relevant to the Living Lab design?
• Living unit as pratical application for testing ideas and design 

generated by studio coures (at least 2 units on the first floor).
5. Will The Living Lab help make your research more 

effective and how?
• Not directly, my fied of research is partly in an other area, 

although related to how students perceive their living 
environments and for example shared spaces

• But really interested in how it could be a tool for study how the 
researchers perceived the sustainable home.

6. How will you involve the inhabitants?
• Extremly active participation + Feed back

7. What are the possible challenges for you working in 
a Living Lab setting?
• The living lab is not giving a good representation of the average 

society.
8. What form should Living Lab take?

• Testing facility.
• Not conventional student housing.

9. Do you think it will encourage true cooperation 
between departments and partners?
• It has already.

10. In one word what is the Living Lab for you?
• Radical Change



99

Department:

Research Division: 

reseArCH investigAtion/intervieW

Email:

Date of Interview:

Product and Production 
Development

Gunnar Nilsson

Other Interviewee:

s A r A  r e n s t r ö m

Design & Human Factors

Göteborg Energi

sara.renstrom@chalmers.se

Gunnar.Nilsson@goteborgenergi.se

2013/10/14 & 2013/11/27

Distric heating

Alternative Personal 
Heating (Distric Heating)

1. Description of Research
• Alternative personal heating- Sara Renström: PhD Student
• District heating- Gunnar Nilsson: Civil Engineer at Göteborg Energi

2. Interest in living Lab?
• Make people undestand how the district heating systems work.
• Prototype products for localized heating experiences

3. What experimentation will be performed?
• Connect the HSB Living Lab to the Chalmers district heating system
• Application: Drying & Washing machine + Kitchen + heating 

system ( air by heat transfer, hot water)
• Potentially: Test of small eating mobile devises conected to the 

district heating
• Best connect all the units

4. How is your research relevant to the Living Lab design?
• Install a central subsation (around 4m2+ Service) to connect the 

building to the district heating system.
• Each unit has a small subsation ( around 30x60x60cm) with 

heat exchanger which can be used for; hydronic floor heating 
or forced air heating systems

• Units need to be monitored to collect all the data
5. Will The Living Lab help make your research more 

effective and how?
• Essentiel for testing and prototyping
• Show the flexibility of district heating systems

6. How will you involve the inhabitants?
• Feed back by interview 
• Show the application of district heating through prototypes and 

visualisation
7. What are the possible challenges for you working in 

a Living Lab setting?
• The living lab is not giving a good representation of the average 

society.
8. What form should Living Lab take?

• Laboratory
9. Do you think it will encourage true cooperation 

between departments and partners?
• it has already started

10. In one word what is the Living Lab for you?
• Laboratory
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sensing the radiators

Small heating mobile devices 
connected to the District 
Heating System

System understanding through 
feedback 

Using waste heat from district 
heating in other applications 
such as outdoor heated benches 
or greenhouses

gather around the system

Radiator bench

SENSING THE RADIATORS

UNDERSTANDING THE SYSTEM THROUGH FEEDBACK 

GATHER AROUND THE SYSTEM

SENSING THE RADIATORS

sArA’s preLiminAry projeCt ideAs
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Department:

Research Division: 

reseArCH investigAtion/intervieW

Email:

Date of Interview:

Department: 
Chalmers Industriteknik

h A r A l d  F.  m e r K e l

s t e P h A n  m A n g o l d

Research Division: 
Commercial Research and 
Development, Chalmers 
Teknikpark

stephan.mangold@cit.chalmers.se

harald.merkel@cit.chalmers.se

2013 / 10 / 14

Date of Interview:

1. Description of Research
• CIT is the commercial link between academia and industry.
• Within the project group they are involved in electric, electronic, 

acoustic, and magnetic projects.
2. Interest in living Lab?

• Testing devices for direct current (DC) electricity consumption 
(ZENTIGO) in a daily life context

• Create and test new products working with DC power
3. What experimentation will be performed?

• Using DC voltage (ZENTIGO)
• Testing a synergetic Kitchen (PELTIERE system)

4. How is your research relevant to the Living Lab design?
• Would like to test/prototype in five units

5. Will The Living Lab help make your research more 
effective and how?
• Test the products to have them quickly become market ready.

6. How will you involve the inhabitants?
• Extremely active. Engineering students will be developing new 

products for DC voltage.
7. What are the possible challenges for you working in 

a Living Lab setting?
• Provide the products working with DC voltage

8. What form should Living Lab take?
9. Do you think it will encourage true cooperation 

between departments and partners?
• Yes

10. In one word what is the Living Lab for you?
• Playground
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Kitchen System
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Zentigo DC Power System
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Department:

Research Division: 

reseArCH investigAtion/intervieW

Email:

Date of Interview:

u l r i K e  r A h e

Department: 
Product and Production 
Development

i s A b e l  o r d n e z

Research Division:
Design & Human Factors

ulrike.rahe@chalmers.se

isabel.ordonez@chalmers.se

2013 / 09 / 30
Date of Interview:

1. Description of Research
• Isabel is a Chilean industrial designer and PhD student focusing 

her research in closing the material loop in society by improving 
Municipal Solid Waste handling using design and participation. 

• Ulrike Rahe is professor at Chalmers and involved in the 
following projects: LifeLab, More by Less  and Meeting Future 
Demands.

2. Interest in living Lab?
• Testing new products in a real life context
• Evaluate how people can adapt to a new system and compered 

them
3. What experimentation will be performed?

• Evaluate how people can adapt at a new system, how they 
used it in a daily life.

4. How is your research relevant to the Living Lab design?
• The design have to be flexible for future tests
• Anticipate uses that we did not know yet

5. Will The Living Lab help make your research more 
effective and how?
• Real life context

6. How will you involve the inhabitants?
• Oral interaction, collecting their feed back.

7. What are the possible challenges for you working in 
a Living Lab setting?
• The interaction between the user and the research. 
• 

8. What form should Living Lab take?
• Landmark
• Open the project to an international architectural competition.

9. Do you think it will encourage true cooperation 
between departments and partners?
• Yes

10. In one word what is the Living Lab for you?
• Extraordinary place for research
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Small scale 

Kitchen food 

Vermicomposting

Small Scale Biogas 
Generator

Kitchen Food Waste Chute

Vermicomposting

Reusable goods 

Reusable Goods Exchange
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Department:

Research Division: 

reseArCH investigAtion/intervieW

Email:

Date of Interview:

Y o r k  O s t e r m e y e r B i j a n  A d l - Z a r r a b i m A r i A  n y s t r ö m

york.ostermeyer@chalmers.se zarrabi@chalmers.se
Email:Email:

maria.nystrom@chalmers.se

Department:
Civil and Environmental  
Engineering

Department:
Civil and Environmental  
Engineering

Architecture

Architecture
Research Division: 
Building Technology

Research Division: 
Building Technology

Interchangeable Interchangeable 

Interchangeable Facade Interchangeable Facade

Phase change 

Phase change light 
penetration partition

Design/Built live 

Design/Build/Live Studio
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L a r r y  T o u p s

Email:
larry.toups@chalmers.se

New Initiatives Office 

Adjunct Professor at Chalmers 
Architecture Department

NASA Johnson Space Center 

Design/Built live 

Design/Build/Live Studio

Resource allocation
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7.2 tud e L f t  f i e L d  s t u d y

Delft suslab meeting Nov. 18th 2013

Attendees:

David Keyson
Sacha Silvester
Jeroen van der Aa
Natalia Romero
Marc den Hoogh
Tasos Ioannou
Willemijn van Harinxma
Martin Havranek(left to work on the toolkits)

Concept house Discussion

-was started as prototype to test energy 
neutral apartment block

E-quarium Discussion

- Uses empathetic interface
- First test will include 25 households 
in Sweden, England, Netherlands and 
Switzerland??
- Currently dealing with data collection 
issues and roll out of equipment
- Some issues with smart metering,  
regulations on how much information 
can be shared and shown(living labs can 
educate government also)
- City and energy companies need to be 
brought in early to discuss issues

Industrial Design Building Courtyard

Industrial Design Building Hall Lounge

E-quarium Sensor
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General Discussion

Choosing research and funding:

- Only research that generates new 
knowledge
- Intergrate design review, is it innovative?
- Only a demonstration is not interesting
- Need selection process for HSB Living 
Lab

BTA Flagship:
- Builds on existing suslab structure
- But will be similar to suslab activities 
planned for 2014
- Plans to expand from housing to office 
space in Spain and ETH

Living Lab progression:
1. Enoll- defined what to do
2. Suslab- actively did it
3. BTA- will take those things into industry 
and beyond

- Facades are important in BTA with second 
skin research-goal is to reduce energy only 
through use of facades

TUDelft Student Housing

TUDelft SpaceBox Student Housing
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Meeting with Dr. Sacha Silvester, 
Associate Professor of Industrial 
Design at TU Delft

What is the difference between knowledge 
generated in living lab vs. existing 
infrastructures?

- This is a challenge to explain
- Longitudinal research and interactions
- Focus should be set on innovations that 
affect people within a living lab, like comfort
- Behavioral dependency of innovations 
is becoming more important especially 
for energy nuetral housing where is is 
essential to have ‘expected’ behavior by 
inhabitants in order to meet energy goals.

How does behavior affect home efficiency?

- It is difficult to design for this
- Intitial thoughts on behavior turned out 
to be based on the quality of construction. 
The better quality the less unexpected 
behavior affected energy performance
- It is essential to test a house before it is 
inhabitated to get base line and understand 
‘quailty’
- Behavior is always different from what 
architects design for, this means flexibility 
must be incorporated into design
- Designers must identify different lifestyles 
and design products to fit those lifestyles
  Examples: passive house for old 
people who enjoy warmer more constant 
temperatures. Need to understand 
demographics, who enjoys fresh air and 

Normal day in Rotterdam

Rotterdam Apartments

RDM Innovation Dock
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wants to open windows. Design must 
consider this.
- So what do we do when people want 
warm and fresh??
- In apartments blocks there is usually not 
much insulation between apartments, my 
work has found that there is large transfer 
between apartments both vertically and 
horizontally. An individual unit should be 
able to control comforts. But this adds cost.
- Check out Frawnhofer- a plug and play 
living lab in Germany researching hospital 
interiors
- There is a need to measure quality of life 
for inhabitnants..but how?

How should research be chosen for the 
Living Lab?

-There needs to be a steering group to 
adjust research within living lab
-The more ready the product the more you 
can learn from it
- but how ready is ready?
-Research should use all potential of living 
lab

Flexibility Discussion

-Open building movement
-What is the value of flexibility? This 
research has not been done, there needs 
to be iterative feedback in design concepts 
surrounding flexibility over long term the 
HSB living lab is great opportunity to 
develop methodology and spearhead this 
research

Living wall prototyping: RDM Innovation Dock

Inside RDM Innovation Dock

Concept Village CHIBB House under construction
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Meeting with Mick Eekout, Chair of 
Product Development at TU Delft

Concept house discussion

-Started 8 years ago as a challenge to 
develop industrialized housing
-First years was investigation into housing 
typology and the market
-There were 10 partners for financing 
which formed  a prototyping consortium. 
Each partner was challenged to innovate 
in at least one aspect of the building.
-The goal was to produce a  prototype for 
commercial construction
-During the process we looked at:
1.industrialized houses vs. customization
2.energy neutral
3.low ecological footprint
4.multistory housing
- The project aimed to select, integrate, 
coordinate, and optimize building 
components and installations
-The needs feedback with various families 
living there, but currently not happening

Concept House Prototype One

Concept House Prototype One: Kitchen

Concept House Prototype One: Living RoomConcept House Prototype One:Energy Display Interface
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This thesis aims to provide a collection 
of materials for use as a resource to 
catalyse the creation and design of the 
HSB Living Lab. 

The HSB living lab is an on-going project 
for the creation of a ‘living laboratory’ 
that will take the form of student-
housing and be built in the coming year 
on the Johanneberg campus of Chalmers 
University of Technology in Gothenburg, 
Sweden. 

This thesis contributes to the general 
reflection around the HSB Living Lab by 
proposing both concrete design solutions 
and laying out a framework for design. 
The specific needs of the stakeholders 
have shaped the methodology and 
approach to design, resulting in adaptable 
design solutions for the HSB Living Lab 
infrastructure.

education

co-creation

experiment

student
housing

innovation


