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A brief snapshot.

The Sustainable Building Group
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The group

1 Full Professor

1 Assistant professor

5 Senior researcher and PostDoc

8 PhD students

2 Researcher

1 Project manager

3 Project assistants

9 nationalities

13 disciplines
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Research foci

The Sustainable Building Group works on concepts, tools and 

strategies to enhance the sustainability performance of construction 

materials, building products, buildings as well as entire cities.

The main research interests are related to 

1. The ecological and economic life cycle assessment of 

construction materials, buildings and infrastructures, 

2. sustainability assessment tools for buildings, 

3. social-cultural and climate adapted design concepts, 

4. the refurbishment of the building stock, and

5. dynamic building stock modeling and its visualization.
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Our network

The Sustainable Building Group has a large global network 

covering world leading research institutes and universities, 

sustainability driven business partners and change-making 

transdisciplinary initiatives.

Selected partners:



7

What makes supermarket 

refrigeration interesting?

Supermarket Refrigeration
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Check out

Produce

Refrigerated / Frozen

Bakery / Café

Delicacies

Drygoods

Other

Scene I

Floor plan of a typical 1,300 m² retail store

source: Tommie Månsson
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Scene II

source: Tommie Månsson

Annual energy use of Swedish supermarkets
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Refrigeration control system
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RESEARCH GOALS

1. Identify base level innovation potentials

2. Validate and implement technological solutions

3. Find further potentials on data processing and control side

4. Investigate into thermal storage capabilities of supermarkets

5. Develop suitable technologies to improve the overall flexibility 

of supermarkets to balance electricity grids

6. Validate and implement technological solutions
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Computational Fluid Dynamics

source: Tommie Månsson
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Computational Fluid Dynamics
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Impact on performance
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OUTLOOK

User impact

With doors on cabinets the energetic efficiency is improved - and 

can be improved more - but now the door opening behavior 

becomes a new factor.

C01 C02 C03 C01 C02 C03 C01 C02 C03 C01 C02 C03
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OUTLOOK

Supermarket data basis I

Meta data

• Store location

• RDC IDs

• Indoor environmental quality

Technical data

• spatial resolution: 1 cabinet

• temporal resolution: 5 min

• values: 

− set / actual temperature

− air discharge / return temp.

− T0,max
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OUTLOOK

Supermarket data basis II

• Customer data

16-08-15 16-08-16 16-08-17 16-08-18 16-08-19 16-08-20
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OUTLOOK

Validation in RDC lab

Equipment

• 3.75 m RDC

• direct cooling unit 

(oversized)

• PLC (Beckhoff)

• parallel door openers

• refrigerant flow meter, 

pressure and 

temperature sensors

• air temperature and 

relative humidity sensors

• condensate meter

• all electricity meters

Studies

• Door opening impact

• Heat extraction rate
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What makes supermarket 

refrigeration interesting?

• Low hanging fruits

(some extremely low hanging)

• Spatial distribution of demands in the electricity 

grid with energy buffering capabilities

• Complex, versatile human-technology inter-

actions with some monitoring in place in the 

supermarkets
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How to innovate in the

built environment?

Living Lab Infrastructure
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Living Lab infrastructures

A Living Lab

“… aims to turn users into active 

co-creators of emerging ideas 

and innovative concepts. A living 

lab is an experimental 

environment, physical or virtual, 

where users are immersed in a 

creative social space for 

designing and experiencing their 

own future.“ 
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housing

R&D, B2B

architect

kitchen

appliances

IT

foodmobility

engineer

energy

storage

builder

research

??

HLL consortium
THE CO-CREATORS

Partnership

http://www.akademiskahus.se/
http://www.akademiskahus.se/
http://www.chalmersstudentbostader.se/visa.lasso
http://www.chalmersstudentbostader.se/visa.lasso
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Research based Design
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HSB Living Lab

• 24 single room apartments (4 clusters)

• 5 more standard apartment

• 34 tenants

• common kitchens

• common laundry

• elevator

• district heating

• FTX-system

• modular construction

• transparent installations
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CHALMERS = enabler

Vita Lådan & Dare2Build
Next Generation Building Envelop System

Sensor and Data Network

© Angela Sasic @ Chalmers
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HSB Living Lab

Sensors I

Indoor environmental quality

Measurements Accuracy

Temperature 0.6 °C

Relative humidity 2.5 %rH

CO2 concentration 50 ppm

Number of sensors

in the building 

80 units
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HSB Living Lab

Sensors II

Through-wall heat and moisture transfer

Measurements Accuracy

Reading time and date 1 s

Temperature (in-wall) 0.5 °C

Relative humidity (in-wall) 2.5 %rH

Dewpoint temperature (in-wall) 0.5 °C

Moisture content (in-wall) 1 g/kg air

Wood moisture equivalent (in-wall) 1 %WME

Number of sensors

in the building 

15 units
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HSB Living Lab

Sensors III

Electricity

Measurements Accuracy

Present active power, wattage 1 %

Total energy, accumulated 0.1 kWh

Minimum measurement interval 1 s

Number of sensors in the building

1-phase meters

3-phase meters 

490

40

Also measures present voltage (V), present current 

(A), present reactive power (var), present apparent 

power (VA), power factor (-) and frequency (Hz)



30

HSB Living Lab

Sensors IV

Weather

Measurements Accuracy

Wind direction 1°

Wind speed 1 m/s

Relative humidity 3 %rH

Temperature 0.6 °C

Precipitation 0.1 mm

Precipitation intensity max. 11 mm/min

CO2 concentration 3 %

Irradiation, PAR (400-700 nm)

Irradiation, global (380-3500 nm)

Irradiation balance, net albedo (W/m²)

1 µmol/m²/s

1 W/m²

1 %

Brightness & twilight 0.1 klux & 1 lux

Minimum measurement interval 5 s

Number of sensors

in the building 

1 units on roof, 4 

units on façade 
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HSB Living Lab

Sensors V

Water usage

Measurements Accuracy

Flow 0.2 L/min

Temperature 0.15 °C

Minimum measurement interval 10 s

Number of sensors

in the building 

207 units
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HSB Living Lab

Sensors VI

Positioning

Measurements Accuracy

Acceleration, tag-based 0.01 m/s²

Position x-y-z, tag-based 0.2 m

Minimum measurement interval 0.2 s

Number of sensors in the building

Number of positioning tags

54

300

Senses position with tags, allows triggering,

in-zone notifications, IDs etc.
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HSB Living Lab

Sensors VII

Heating

Measurements Accuracy

Heating flow 0.1 L/s

Heating temperature 0.1 °C

Heating energy 10 Wh

Minimum measurement interval 10 s

Number of sensor

in the building

47 units
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HSB Living Lab

Sensors VIII

Ventilation

Measurements Accuracy

Ventilation air flow 4 %

Ventilation velocity 2 %

Ventilation air temperature 0.15 °C

Ventilation air relative humidity 3 %rH

Minimum measurement interval 10 s

Number of sensor

in the building

42 units
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HSB Living Lab

Sensors IX

Waste water

Measurements Accuracy

Temperature 0.15 °C

Minimum measurement interval 10 s

Number of sensor

in the building

28 units
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Ongoing
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How to innovate in the

built environment?

source: Climate-KIC, BTA management
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A P P E N D I X
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Selected projects.

The Sustainable Building Group
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How can the infrastructure of the 

Johanneberg campus be transformed 

to drastically reduce the energy and 

environmental impact and what are 

innovative pathways to such a 

conversion? 

4 Building owners on campus:

• Akademiska Hus

• Chalmers Fastigheter

• SSPA

• Emils Kårhus AB

Other collaboration:

• Energiteknik, Filip Johnsson

• Data och informationsteknik, 

Marina Papatriantafilou
Energy consumption:  way too high 

(> 300 kWh / m² / a)

Transforming campus
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Smart and Sustainable Offices

Well-being

HealthProductivity

OFFICE

Guidelines of SSO
• Three climate zones 

• Buildings from

• Holistic measures 

of human responses     

and physical 

environments

Business 

Opportunity
• Targeting various 

stakeholders

• Covering different 

processes (design, 

construction and 

refurbishment)

Advanced Model
• Human perception 

driven 

• Comfort and health 

targeted

• Physics and 

Psychology integrated 
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Evaluation of environmental and economic impacts of activities

related to the construction and rehabilitation of new and existing

Norwegian open roads (excl. bridges and tunnels) by means of:

– Environmental life cycle assessment (LCA) and

– Economic life cycle cost analysis (LCCA).

Infrastructure Performance

(LCA-LCCA of Norwegian Roads)
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Sustainable wooden building envelope 

concept for subtropical regions

The goal of the project is to develop 

a sustainable wooden building 

envelope system for the regions 

with subtropical climate.

The project emphasizes the socio-

cultural and climate adapted 

technologies applying an 

interdisciplinary approach (building 

physics, LCA and LCCA). 



Chalmers University of Technology

FP7-SST-2013-RTD-1

ECOLABAL roads

Development of a novel 

ECO-LABELing EU-

harmonized methodology 

for cost-effective, safer 

and greener road 

products and 

infrastructures

45



Chalmers University of Technology

Climate-KIC
(European Network to foster Entrepreneurship and Innovation on Climate)

Johanneberg District Factor 10HSB Living Lab



Chalmers University of Technology

Project goals 

Promote and increase high-energy 

performance and prefabricated timber-based 

renovation of school buildings in Europe

Asplan Viak AS (Asplan), Norway; Autonomous public company City Education Antwerpen (AGSO), Belgium; Chalmers tekniska högskola AB, Sweden; Fraunhofer-
Gesellschaft zur Förderung der angewandten Forschung e.V., IBP, Germany;Informest – Service and Documentation Centre for International Economic Cooperation,
Italy; National Energy Conservation Agency (NAPE), Poland; Passiefhuis-Platform vzw (PHP), Belgium; Politecnico di Milano, Dipartimento di Energia (eERG-PoliMi), 

Italy; Technical University of Denmark (DTU), Denmark; Wood Cluster Styria Ltd. (HCS), Austria;Wood Industry Cluster (WIC), Slovenia



48

for a sustainable future


