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The Department 

Engineering & Architecture

13 Study Programmes
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Master-Studies
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15 Competence Centres
Focus Buildings asa System 
Solutions for a successfulEnergy Turnaround
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9 Institutes
1. Natural sciences and humanities,
2. Mechanical and power engineering,
3. Building Technology and Energy
4. Electrical Engineering 
5. Innovation and Technology 

Management,
6. Medical Technology
7. Architecture
8. Interior Design
9. Civil Engineering 

Engineering and Architecture
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Minergie /-P/-A/-ECO, GEAK, 2000-Watt-
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Alina
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New Materials

Marvin 
King
Architekt  
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Neighborhood 
climate /
Greening
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Research Topic

Climate Change

Projects: 
Å Residential buildings in climate change ς

Energy and Comfort
ς

Å Ready for Climate Change? Recommendations 
for building owners and planners 

Å Air conditioning in the context of climate change 

Å Efficient cooling concepts 
Å Building labels and the climate change

Å SIA Climate data of the future 
SIA

Further research topics 
Å Climate-friendly planning with low-tech

Å Same comfort with less energy demand
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Research Topic

Materials and Embodied

Emissions

Projects:  
Å Optimal insulation thicknesses in buildings
Å Building envelope of high-rise façades
Å Wood hybrid in high-rise buildings
Å Homogeneous brick façade
Å άGreenPVέ ςGreen and PV in façades 

Å

Å

Å

Å

Å "GreenPV"--
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Projects examples : 
Å Characteristic values for embodied energy of 

building technologies
Å Ventilation systems: Alternative materials and Re-

Use potential 
Å Analysis of low-tech ventilation concepts
Å 16cm concrete ceiling is enough ςAnalysis of 

visible ventilation ducts in residential buildings

Å

Å

Å
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Research Project    
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Minimising Embodied Emissions
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Research Projects  
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Indo-Swiss Building Energy Efficiency Programm:
Å Project Review with 

Federal Department of Foreign Affairs
Embassy of Switzerland in India and Bhutan

-
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GreenhousGas Emissionsby 2020:
Total 46.2 Mio. t CO2-Equivalent

Transport 32%  (Trend +1%, 2020-Target -10%)
32% +1%, 2020- -10%)

Building 24% (Trend -34%, 2020-Target-40%)
24% ( -34%, 2020- -40%)

Industry 24% (Trend -14%, 2020-Target -15%)
24% ( -14%, 2020- -15%)

Other 19% (Trend 0%, 2020-Target -10%)
19% ( 0%, 2020- -10%)

Mio. t CO2-Equivalent

2020
46.2
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GreenhouseGas 

Emissions:

Embodied carbon

importance grows

constantly
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Greenhouse Gas Emissions:

Operating Carbon vs

Embodied Carbon
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2
Example of materials and 

manufacturing processes: 

THE IMPORTANCE OF MATERIAL-EFFICIENT DESIGN

How can we reduce the

manufacturing process for building

materials ?

3g Gold requires

20t of Minerals 

(ore, stones)

3 20

ɹ

ᶱấשּׁ
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Example of a Building with Low 

Embodied Carbon Emissions

Ӊ ᵍ ὴᾣ￼ấ ḫӕ

Residential Building in Schlins (Aut)

by Boltshauser and Rauch

ᾼ’Ᾱӊḝấ
Boltshauser and Rauch 

THE IMPORTANCE OF MATERIAL-EFFICIENT DESIGN

2

ῥ ײַ



THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING
skat Swiss Resource Centre and 

Consultancies for Development

THE IMPORTANCE OF MATERIAL-EFFICIENT DESIGN

2

ῥ ײַ

Trassk

45cm

3cm
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THE IMPORTANCE OF MATERIAL-EFFICIENT DESIGN

2
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THE IMPORTANCE OF MATERIAL-EFFICIENT DESIGN

2
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THE IMPORTANCE OF MATERIAL-EFFICIENT DESIGN

2
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Rating of Key Building Materials 

ᵔᵔᵔ Concrete:  As little and asmuchasnecessary.

ᵔᵔᵔᵔ Wood: As little glueaspossible.

ᵔᵔ Masonry:         It all dependson the stone.

ᵔᵔᵔ Clay:                  A nichewith potential.

ᵔᵔᵔ Recycling /reusing: A secondlife without CO2.

/

ᵔ Interior fittings:  Little mass, little impact.

ɺ

2
Basic rules for reducing

embodied carbon

emissions
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2
Basic rules for reducing

embodied carbon

emissions

ῥ ײַ

Energy 

ᵔᵔᵔᵔ Building technology: Low-Tech versus High-Tech

ᵔᵔᵔ Thermal mass:  Equalizeheatsummer.

:
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Order  

ᵔᵔᵔᵔᵔ Room program:  Question the order! ! 
Create aslittle houseaspossible. 

ᵔᵔᵔᵔ Renovation: Mantainembodiedenergy. 

Building 

ᵔᵔᵔᵔ Underground: Every houseneedsa foundation.   
The motto, aslittle aspossible

ɺ

ᵔᵔᵔᵔ Support structure: As slimaspossible.
ɺ

ᵔᵔᵔᵔ Compactness: The efficiencyof the box!
!

ᵔᵔᵔ Floor plan: Every squaremeter counts.

2
Basic rules for reducing

embodied carbon

emissions

ῥ ײַ
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Construction 

ᵔᵔᵔ Durability: 60 yearsor more. 60

A durable construction! !

ᵔᵔᵔᵔ Façade: Light and durable. 

ɺ

ᵔᵔᵔᵔ Windows: As little and asmuchglassasnecessary.

ɺ

ᵔᵔ Layers: Omit and combine. Components that
perform severalfunctionssave material.

: ɺ ɺ

ᵔ Prefabrication:  5ƻƴΨǘwanderoff into the distance.

2
Basic rules for reducing

embodied carbon

emissions
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3
Example of calculation
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3
Calculating and Comparing 

Embodied CO2 Emissions

Comparison between 4 modern Hybrid Timber 

Buildings and conventional construction
systems 4

S22 S04

S06 S43/45

Suurstoffi22
Burkard Meyer
36 m tall
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3

S22 S04

S06 S43/45

Suurstoffi22
Burkard Meyer
36 m tall

Calculating and Comparing 

Embodied CO2 Emissions

Comparison between 4 modern Hybrid Timber 

Buildings and conventional construction

systems 4
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S22 S04

S06 S43/45

Suurstoffi4 / Arbo
ManetschMeyer
60 m 

Calculating and Comparing 

Embodied CO2 Emissions

Comparison between 4 modern Hybrid Timber 

Buildings and conventional construction

systems 4



Suurstoffi6
ManetschMeyer
26 m tall

SWISS CALCULATION TOOLS FOR EMBODIED CO2
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3

S22 S04

S06 S43/45

Calculating and Comparing 

Embodied CO2 Emissions

Comparison between 4 modern Hybrid Timber 

Buildings and conventional construction

systems 4
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3

S22 S04

S06 S43/45

Suurstoffi43/45
Bauart
26 m 

Calculating and Comparing 

Embodied CO2 Emissions

Comparison between 4 modern Hybrid Timber 

Buildings and conventional construction

systems 4
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S22 S04

S06 S43/45

1

2

3

4

Calculating and Comparing 

Embodied CO2 Emissions
·

Comparison between 4 modern Hybrid Timber 

Buildings and conventional construction

systems 4

Comparison of the following building components:

1. Ceiling 

2. Primary structure (columns + beams)

3. Facade

4. Cores

+



SWISS CALCULATION TOOLS FOR EMBODIED CO2

THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING
skat Swiss Resource Centre and 

Consultancies for Development

3

S22 S04

S06 S43/45

Approximate reduction potential in the buildings

by using a Hybrid Timber construction :

-2% bis -5% (Embodied CO2 Emissions)

- 2% - 5% 

EmbodiedCO2 Emissions

Hybrid Timber Conventional Concrete

Calculating and Comparing 

Embodied CO2 Emissions

Comparison between 4 modern Hybrid Timber 

Buildings and conventional construction

systems 4
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3
EmbodiedEnergy 



Calculating the 

Life Cycle Assessment

THE SWISS CALCULATION TOOL FOR EMBODIED CO2
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4

Principle of calculation

Bill of Quantities

Å Material A [kg]

Å Material B [kg]

Å Material C [kg]

Life Cycle Assessment

Å Environmental Rating

Å Embodied Energy

Å Embodied CO2 emissions

Environmental Factor

Å UBP / [kg]

Å kWh oil eq / [kg]

Å kg CO2e / [kg]
= x

Å A [kg

Å B [kg

Å C [kg

Å

Å

Å

Å UBP / [kg]

Å kWh oil eq / [kg]

Å kg CO2e / [kg]
= x
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Early project planning phase:

THE SIA 2040 CALCULATOR

SIA2040 

Calculating the 

Life Cycle Assessment

ᵷ SIA 2040: ֳ₉ֿכ /ֳ₉ אָ Ấ

ӡỤ Test Project for CABR ᶃ
ԄḔⅎ

ὍḔⅎ

Ԅ ấ Ở ấ Ở m2 11ô000 Ӫזּ

◊ᴠ ERA m2 9ô000 ҭ  ҭ

їᴴԛⱳַײ ⁸ ╟ ╗Ḯ₭Ӌὑᾄ

kWh/m2 kg/m2

ᵄ ᴠ ᾳ ᴅӈ ᾭ ᴪ
ấ ⱶ Ά Volumen m3 4500 ῂᶊї↨ 0.3 0.08

ᶊї ᶊᶢ ẕ― ҭ m2 1500 ῶӠ□Ṗ 1.1 0.37

ᶹᶬ ҭ m2 1800 ῶӠ□Ṗ 1.4 0.50

ṛ ҭ m2 2000 ῶӠ□Ṗ 2.6 0.80

ấ ⱶ ᶹᶬχἨ ‗ ҭ m2 2600 █ ᶆᶬ 1.0 0.34

ᶊі (ᶵּז) ҭ m2 █ ᶆᶬ 0.0 0.00

ᶹᶬχấ ҭ m2 2500 ῶӠ□Ṗ￼ᶹᶬ ♃ 1.6 0.34

(ᶵּז) ҭ m2 0 ῶӠ□Ṗ￼ᶹᶬ ♃ 0.0 0.00

ῶ ו ￼ Ἃ ҭ m2 1300 3.1 0.76

ԓᶬ ҭ m2 6967 3.0 1.01

ᶾ ―χᾟ ‗ ҭ m2 8000 █ ᶆᶾ ―(25ᴛ ) 3.3 1.19

(ᶵּז) ҭ m2 1500 ´ ᶾ ― 0.5 0.11

ᶾ ―χấ ҭ m2 8500 Ḿ῾ӗῧ ￼Ӡ□― 1.3 0.28

(ᶵּז) ҭ m2 0 ṛ ‗ 0.0 0.00

ᴶ ҭ m2 0 0.0 0.00

ṛ χᾟ ‗ ҭ m2 1500 █ ᶆᶾ ―(25ᴛ ) 0.6 0.22

(ᶵּז) ҭ m2 0 █ ᶆᶾ ―(25ᴛ ) 0.0 0.00

ṛ χấ ҭ m2 1500 Ӡ□￼εẈṛ ζ 1.5 0.33

(ᶵּז) ҭ m2 0 Ӡ□￼εẈṛ ζ 0.0 0.00

ấ ᶵ ↔כּ ERA m2 9000 ὐץ כּ ↔כּ 3.0 0.65

ӿҴ ῳᶽוꞌ kWp 210 (ᶈ "  " ѧ Ԅ) 5.7 1.52

ᴔכּ♬ ERA m2 9000 ӗῧ ιץὐ כּ 2.2 0.51

ᶿ ♬ᵸ ҭ m2 0 (ᶈ "  " ѧ Ԅ) 0.0 0.00

ERA m2 5000 (ᶈ "  " ѧ Ԅ) 2.1 0.51

↨ᴔ ERA m2 9000 ᴌּו ὐ֫ץ 1.3 0.32

өאָ 36 9.8

‰֝Ӫ 30 7.9

Ҩ ◊ᴠ ѭᶢ ẉ￼
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4

Later project planning phase:

THE KBOB DATA SET

KBOB

Calculating the 

Life Cycle Assessment



build light, efficient (with little material) 
and frugal (sufficiency)

planning
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Bill of Quantities 

Å Material A [kg] A

Å Material B [kg] B

Å Material C [kg] C

Life Cycle Assessment

Å Environmental Rating

Å Embodied Energy

Å Embodied emissions

Å

Å

Å

Environmental Factor
ẽԍע

Å UBP / [kg]

Å kWh oil eq / [kg]

Å kg CO2e / [kg]

=

x

Reference Area [m2]
╥―

Energy reference area / Floor 

area
/ 

Lifespan [years]

Basic formula for planners

planning
KBOB

data set

SIA 2032

needsto beoptimized

build with ecological, 
sustainable materials

build compact and 
space-efficient

build long lasting 
(durable)

Calculating the 

Life Cycle Assessment
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4

SIA 2032:2020
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A Short Introduction to 

Circular Construction
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5
Circular thinking

Ỉעộ

Principles

ᾖֱ
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The 10 Lómof circular 

construction

10 ♩

5
◘

ả

ᵕ
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6
Lysbüchelareal, Basel, Switzerland

Baubüro in situ, 2020 

Ą Reuse

ĄּׁשᶱԜַּז￼ӕḒι2020

The façade of the inner courtyard was constructed by using 
windows from surplus or reserve stocks from around ten 
Swiss window manufacturers. 

If they had not been used here, they would have been 
disposed. 

The thermal insulation mats and the wood for the facade 
elements are also partly from existing stock.

CASE STUDIES OF BUILDING WITH LOW EMBODIED CO2
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CASE STUDIES OF BUILDING WITH LOW EMBODIED CO2

5
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5
K 118 ðKopfbau Halle 118, 

Winterthur, Switzerland

Baubüro in situ, 2021 

Ą Reuse

ĄּׁשᶱԜַּזӕḒι2021

Reuse steel beams and stairs

Façade with insulated aluminum windows 
and red facade slabs from Winterthur and 
Zurich, complemented by natural building 
materials such as wood, straw and clay

ɹ

Ą Total: 349 tons of greenhouse gases were 
saved through reuse 

349

CASE STUDIES OF BUILDING WITH LOW EMBODIED CO2
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CASE STUDIES OF BUILDING WITH LOW EMBODIED CO2
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5
Burohaus 2226, Lustenau, Austria, 

baumschlager eberle, 2013 

Ą Refuse, Reduce

Ąּׁשᶱὁּזᵙ֟Ṉ￼ӕḒ

Compact office building without heating, cooling and active ventilation 

systems

Every second ventilation sash is running automated

In summer the building is naturally cooled at night

During winter the internal gains through employees and appliances is 
enough to heat the building

Dispensing building technology* - reducing operational energy, but 
adding thermal mass 

*: usually 20-30% of the embodied CO2 of buildings
20-30%

CASE STUDIES OF BUILDING WITH LOW EMBODIED CO2
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