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Research Topic
Climate Change

Projects:
A Residential buildings in climate change
Energy and Comfort
C
A Ready for Climate Change? Recommendations
for building owners and planners

Air conditioning in the context of climate change

Efficient cooling concepts
Building labels and the climate change

o oo Do

SIA Climate data of the future
SIA

Further research topics
A Climatefriendly planning with lowtech

A Same comfort with less energy demand
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Projects:

Optimal insulation thicknesses in buildings
Building envelope of highise facades
Wood hybrid in higkrise buildings
Homogeneous brick facade

0GreenPY¥ ¢ Green and PV in facades
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Minimising Embodied Emissions

Projects examples :

A

Characteristic values for embodied energy of
building technologies

A Ventilation systems: Alternative materials and-Re
Use potential

A Analysis of lowech ventilation concepts

A 16cm concrete ceiling is enoughnalysis of
visible ventilation ducts in residential buildings

A
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Indo-Swiss Building Energy Efficienyogramm
A Project Review with
Federal Department of Foreign Affairs
Embassy of Switzerland in India and Bhutan
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1 20 Mio. t CQ-Equivalent

GreenhousGasEmissionsy 2020:
Total 46.2 Mio. t CQEquivalent

2020
46.2

= Transport 32% (Trend +1%, 20Rfrget-10%)
32% +1%,2020 -10%)

Hg Building 24% (Tren®4%, 2020Target40%)
24% ( -34%, 2020  -40%)

ﬁ; Industry 24% (Trendl4%, 2020Target-15%) . . : . . ; :

24% ( -14%, 2020  -15%) 1990 95 00 05 10 15 2018

Other 19% (Trend 0%, 20d@rget-10%)
19% ( 0%, 2020 -10%)

EMBODIED CARBON EMISSIONS IN SWISS BUILDINGS
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Greenhouse Gas

Emissions:

Embodied carbon ( -
importance grows

constantly

Time

B Embodied carbon, (materials) B Operating carbon (energy)

EMBODIED CARBON EMISSIONS IN SWISS BUILDINGS
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3g Gold requires
20t of Minerals
(ore, stones)

Example of materials and

manufacturing processes:

How can we reduce the
manufacturing process for building

materials ?
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Example of a Building with Low
Embodied Carbon Emissions

Residential Building in Schlins (Aut)
by Boltshauser and Rauch

A’ ARgan
Boltshauser and Rauch
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Wandaufbau

Trassk
Ringanker Trassk-Kalk
mit Armierung

45cm -
Stampfiohm 45¢m

Errassionsschwtz
Schiammziegel =

Diémmung Sch
Lehmputz Jom

mit Wandheizung
3cm
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Bodenaufbau Kiiche

Stampliehmboden
Kork-Trass-Lehm Mischung
Schilimatte

Trass-Kalk Mbrtel
Schiammziegel gebrannt

T Tiger 80 T 60/60
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Rating of Key Building Materials
"N Concrete Aslittle andasmuchasnecessary
Basic rules for reducing ~onn Wood: Aslittle glueaspossible.
embodied carbon
emissions "o Masonry. It all dependson the stone.
A Clay: A nichewith potential.
i "N Recyclingreusing Asecondlife without CQ.
5 /
% " Interior fittings:  Little mass little impact
5
3 )

THE IMPORTANCE OF MATERIAEFFICIENT DESIGN
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2 Energy

~hnn Buildingtechnology LowTech versus Highhech
Basic rules for reducing

embodied carbon "N Thermalmass Equalizeneatsummer
emissions
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Order
W Roomprogram 8uestiont_he order! L
reateaslittle houseaspossible.
Aononn Renovation: Mantainembodiedenergy
Basic rules for reducin o
g Building
embodied carbon
i "o Underground:  Everyhouseneedsafoundation
emissions Themotto, aslittle aspossible
J
AN, Supportstructure Asslimaspossible.
J
N Compactness: Theefficiencyof the box!
!
"o Floor plan: Everysquaremeter counts

§
:
§
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Construction
~on Durability. 60 yearsor more. 60
Adurableconstruction !
_ _ m """ Facade Light and durable.
Basic rules for reducing
J
embodied carbon : :
m -~~~ Windows: Aslittle andasmuchglassasnecessary
emissions |
oo Layers Omitandcombine Componentshat
perform severalfunctionssave material.
J J
" Prefabrication 5 2 yWwdlnderoff into the distance
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THE IMPORTANCE OF MATERIAEFFICIENT DESIGN
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SWISS CALCULATION TOOLS FOR EMBODIED CO2 ™
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Calculating and Comparing
Embodied CO2 Emissions

Comparison between 4 modern Hybrid Timber
Buildings and conventional construction
systems 4

SWISS CALCULATION TOOLS FOR EMBODIED CO2
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Calculating and Comparing
Embodied CO2 Emissions

Comparison between 4 modern Hybrid Timber
Buildings and conventional construction
systems 4

S22 S04

o = :II " " L I'
Suurstoffi22 :
Burkard Meye ) f'
36 mtall . e SOt

SWISS CALCULATION TOOS FOR EMBODIED CO2
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Suurstoffi4 / Arbo
ManetschMeyer

60 m | . -
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Calculating and Comparing // 4 A -IJ} Hihﬁl;l |

Embodied CO2 Emissions /f LU -iml’”iﬂil:l:
Comparison between 4 modern Hybrid Timber ; i 1' i H”“ I“” '
BuiIdFi)ngs and conventional constr)lljction s " ', 'i JJ I U ]H“ 1 l
systems 4 ) R | ] nu j“l‘ I I
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SWISS CALCULATION TOOLS FOR EMBODIED C02
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Calculating and Comparing
Embodied CO2 Emissions

Comparison between 4 modern Hybrid Timber
Buildings and conventional construction
systems 4

R
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SWISS CALCULATION TOOLS FOR EMBODIED CO2
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Bauart
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Calculating and Comparing
Embodied CO2 Emissions

Comparison between 4 modern Hybrid Timber
Buildings and conventional construction
systems 4

S22 S04

SWISS CALCULATION TOOLS FOR EMBODIED CO2
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Comparison of the following building components:

1. Ceiling
2. Primary structure (columns + beams) +
) ) 3. Facade
Calculating and Comparing s
Embodied CO2 Emissions
. = \\\\ |:|
Comparison between 4 modern Hybrid Timber 1
Buildings and conventional construction
systems 4 g _IH
|| 1
~ . i I & L
L TH
L] ] |
|
=xllegl
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il [ mhg _ |
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SWISS CALCULATION TOOLS FOR EMBODIED CO2
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. EmbodiedCO2 Emissions  i/m:.
300.0 - 9.0
- 80
250.0
- 7.0
. . 200.0 - L 6.0
Calculating and Comparing .
Embodied CO2 Emissions . B | 4o
o T — = )
1000 +——-——f——— === L - - 30
Comparison between 4 modern Hybrid Timper . [/ [T L 50
Buildings and conventional construction 50.0 ‘
systems 4 - 10
0.0 L 00
S22 % 4 P Hybrid Timber Conventional Concrete
; Bodenaufbg nd Decke: Stiitzen: total:
-28.2% / -52.9% /[-52.9%| -14.8% /|-10.8%|

Approximate reduction potential in the buildings
by using a Hybrid Timber construction:
-2% bis -5% (Embodied CO2Emissions)

-2% -5%

SWISS CALCULATION TOOLS FOR EMBODIED CO2
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EmbodiedEnergy

KW my R v
1'am00 ¥in
13000 — o
000 =1
2000 + o
000 — — — — — — — 10
apao — — — — —1 oo
2000 - + 50

[xl] an
Suurstotti Suurstotti Sunrsaodfi Suurstoffi
2 2 43 45 43 45

. EBF: 1'766 m?

SWISS CALCULATION TOOLS FOR EMBODIED CO2
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Principle of calculation
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Life Cycle Assessment

A Environmental Rating
A Embodied Energy
A Embodied CO2 emissions

Bill of Quantities

A Material A [kg]
A Material B [kg]
A Material C [kg]

Environmental Factor

A UBP /[kg]
A kWh oil eq / [kg]
A kg CO2e /[kg]

o T o

A A [kg
A B [kg
A C [kg

A UBP/ [kg]
A kWh oil eq / [kg]
A kg CO2e/ [kg]

THE SWISS CALCULATION TOOL FOR EMBODIED CO2
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"3V Test Project for CABR o
E 4
"OE 4
Y avN0O M AvN0O M m? 116000 16
fova M ERA m? 96000 47T MAT M
iHgqwe e A4 7T KYod
Calculating the ; e o
ey va a DH 0 W QT Ova Mm9 WV (083}

aver A Volumen m? 45000 s 1 8 0.3 0.08
. ST §9 7z — 47 M m? 1500|633 0 P 1.1 0.37
Life Cycle Assessment o A n? 1800/63 0 P
r 47 M m? 2000|®@3 O P 2.6 0.80
avF vy H J_ 17T M m?2 2600 mm 1.0 0.34
§ i ¢ 1) 47 M m? [: mn 0.0 0.00
vmy 4 41 M m? 2500(®@3 O PG m o 1.6 0.34
¢ 1) A7 M m? OlG3oPoE m o 0.0 0.00
) 1A A7 M m? 1300 3.1 0.76
. . . nm R m? 6967 3.0 1.01
Early prOjeCt plannlng phase. 59 —x H J_ IT m? 8000 m3 > —@57T 4) 33 119
¢ 1) A7 M m? 15007 39 — 0.5 0.11
3 —x 4 47 M m? 8500 M' &0V W3O — 1.3 0.28
¢ 1) A7 M m? or J_ 0.0 0.00
J AT M m? 0 0.0 0.00
THE SIA 2040 CALCULATOR - D U0 m > —ora)
¢ 1) A7 M m? 0 m3 5 —(251 ) 0.0 0.00
r xa 41 M m? 1500(3 O @ Wr T 1.5 0.33
¢ 1) A7 M m? 0|3 0mEe Wr 0.0 0.00
av ot PRV ERA m? 9000|Y O 2V A D oV 3.0 0.65
% T 4 Wz 1" kWp 210|(p " A R) 5.7 1.52
S|A2040 R ERA m? 9000[& O v A1 YO 2vi4 2.2 0.51
L 47 M m? ol(p " A R) 0.0 0.00
v ERA m? 5000[(p " A R) 2.1 0.51
1 © ERA m? 9000[t 1 A YO AN 1.3 0.32
N6 36 9.8
% 6 30 7.9

SWISS CALCULATION$OOL FOR EMBODIED CO2
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Calculating the

Life Cycle Assessment

Later project planning phase:

THE KBOB DATA SET

KBOB
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Okobilanzdaten im Baubereich

KBOE / ecobau / IPB 2009/1:2022

THE ZEB CHINA PROJECT ZERGEMISSION BUILDING

- Rohdichte/ VER'2 Primarenergie Treibhausgas- Biogener
Mummer Flzchen- Energie primaire Ki
BAUMATERIALIEN e ey
Hoddare- ] ) emesernar nichl erneverbar (Graue Evergie) Emissions de (a2
iz skn Eg renovelable non renouvelable (Energie grise a effet de serme
T . ) " . Masse £ Heizielung | Beizelung Hewstelung | Hersielng
i A der pezifischen und volumiquel| & | Tetal | Heteling | Entceung | Tatal H“m':’"“ snegeisch | sicFich | Ersegung | Total m"":’““ enengetizoh | medlich | Ereswiung | Total Herztellirg | Entsaraura ""F;":M‘
herstellerregionenspezifischen Daten durch Anklicken der ™ £ /0 et - J—p— ks gerutzt geruket srenaEn
+" am linken Rand. Tanal Fabrleadon | Efminaiar, Taral Elirin adcr: Toxal Elmiracin Taral Fabakeaicr | Elminaikn
ugp uBP UEF obci-eq | WWhcibeq | Bwhelrg | Beheibeq | Behobe | Keboley | Keholes | Wohales | Wihsles | Keles | hgClper | hallpen | kgCOieq kgl

Aluminiumidech. blank

A uminiu I, blank

3- und 5-3chicht Massivholzplstie

Balkenschichiholz

Armisrungsstahl kg o K . . a i 5 V]

014 Blel 11340 kg I 3730 19.9 0240 0.240 0240 ] .01 3.84 3.61 3.6 [i] 0.032 1.02 1.04 0.008 ]
004 Chromnickelstahlblech 1878 blank 7800 kg a7 a7 n2 2,39 23% 239 1] .00 14.6 iEE] 145 [1] 0.027 412 412 0.007 []
005 Chromnickelstahlblech 18/8 verzinnt 7900 kg 13°000 13’000 1z 465 265 265 1] a.0m #2.3 223 223 a 0.027 5.88 5.88 0.o07 ]
006 Chramstahlblech blank PR kg | T'0B0 70 1.2 0.961 0.960 0.960 i .01 B.54 B.51 661 [i 0.027 274 273 0.007 [1]
007 Ghiramataniblech verzinnt 77N kg [ 107400 10°400 ne 1.2¢ 122 122 ] m 16.2 162 16.2 1 0027 450 449 0.007 0
008 Kupferblech, Blank a'e00 kg 247500 24°500 13.9 1.62 162 1.62 1] .00 B.91 B.EB B.88 a 0.032 2 220 0.008 0
009 Messing-Baubronzablech 4300 kg 25500 25'500 14.9 1.88 1488 1.48 1] .01 111 1.1 11.1 [1] 0.032 72 271 0.008 ]
e 010 | Stahlblech, blank T'BED kg & 270 5260 1.2 0.613 0612 0612 o a.am 7.B0 TTE TTE a 0.037 280 2719 0.007 V]
011 Stahlblech, verzinkt 7'BE0 kg 15200 15'200 1z 1.3a 137 137 0 a.om 15.6 15.6 15.6 1 D027 443 4.49 0.007 1]
.12 Stahlprofil, blank 7BE0 kg 17300 1230 1.2 0,245 0.245 0245 1] .00 3.38 3.35 335 [1] 0.027 0.728 0.731 0.007 []
T 013 Titanzinkblech | 1] E g g a 5 V]

Brettschichtholz

Brettschichtholz

Brattsperholz

Furniersperhalz

Harfzserplatte

0.455

Holzwalle-Leichtbau platte, zementgabundan

400

01586

Eanstruldionsvollhalz

436

0.450

Massivholz Buche ¢ Eiche. kammerge

rocknat,

ehobelt

07007 [Wassivhalz Buch / Eiche, kammargetiocknat, rau |65 | kg | 383 | 330 | 633 [ 701 | 7M1 [ 216 | 48 | 0006 1460 D4B0 [ 0 | 0089 | 0436 | ooor [ 008 | 04&1 ]

(7006 |Massivhalz Buche / Fiche, luftgetracimet, rau |05 | kg | 3d | 261 | E33 | &4 | 620 | 166 | 454 | 0005 | 0480 | 0330 | 0350 | 0 | DO0BS | 012 | 0082 | 0033 | 0413

Ur.011

Iasswholz Fichie f Tanne / Liche, kammergetr., gehobelt

Mazaihalz Fichiz £ Tanne [ Larche. ftactr . achobelt

SWISS CALCULATIONS TOOIF®R EMBODIED CO2

| 486 | kg | A78 | 416 | @33 | 605 | 604 | 08@8 0006 | 0.779 | 0690 0690 | 0 | 0083 | 0474 | 013 [ 0039 | 0461 |




THE ZEB CHINA PROJECT ZEROEMISSION BUILDING

O G intep skat sumis, EETEEME @ @eorwcees  QEMpa  HSLUmw
build with ecological,
build light, efficient (with little material) sustainable materials
and frugal (sufficiency) KBOB =
planning data set
needsto be optimized : " I
Bill of Quantities :
Environmental Factor
Calculating the véoc
A Material A [kg] A X A
_ _ _ UBP / [kq]
Life Cycle Assessment Life Cycle Assessment A Material B [kg] B A kWh oil eq / [kg]
A Material C [k C
A Environmental Rating kel A kg CO2e/ [kg]
A Embodied Energy —_—
. A Embodied emissions —
Basic formula for planners
Reference Area [m2]
'"' — -
ﬁ Energy reference area / Floor Llfe§pan [years]
A area
/
planning SIA 2032 ——
build compact and build long lasting
spaceefficient (durable)

SWISS CALCULATION TOOLS FOR EMBODIED CO2
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Bereich Erstellung Bereich Betrieb

A2 Transport A3 Herstellung A4 Transport A: (EU";:;TP/QNSJ:::; L I N EA R R ECYC L I N G C l RC U LA R

BES ECONOMY ECONOMY ECONOMY

7 71N

A1 Rohstoffbereitstellung ““
B4 Ersatz
(Instandsetzung) 1

!

)
(2]
2 -
a Wl aVWa
[} 73 —_————
8| §s
Q. B -
(2 ~
= Z
p=}
2
- L—J
|2
=
w
C4 Beseitigung C3 Abfallbehandlung C2 Transport C1 Rickbau, Abriss
SIA 2032:2020

SWISS CALCULATIONS TOOIF®R EMBODIED CO2
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S kat Swiss Resource Centre and Luzern
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PRESENTATION OF HSL
SWITZERLAND

224 AUGUST 2022
GIANRICO SETTEMBRIN

A Short Introduction to
Circular Construction

EXPERIENCES FROM SWITZERLAND
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Circular thinking
i voA

Principles

DISTRIBUTION
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WHAT MEANS CIRCULAR CONSTRUCTION
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. Swiss Resource Centre and
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@ Rethink . © Reduce
(1) Refuse a

DE Stey &pp

= ﬁ @ Reuse

o

A : (5)  Repair -
Recycle = : .
! £ S @ Refurbish 0
e, el
v _:;:-_ \:‘c_'\'j\
%{‘ <&
#J A20.
: £
%
- @Remanufacture
Recover ' o

- Repurpose

WHAT MEANS CIRCULAR CONSTRUCTION
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1

* i
Lysbuchelareal, Basel, Switzerland | ; I' IIW WW‘WH

Bauburo in situ, 2020

A Reuse
Awe W 1 mizeDI 2020

The fagcade 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
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K 11803 Kopfbau Halle 118,
Winterthur, Switzerland
Baubduro in situ, 2021

A Reuse

Awe W 1 a&D! 2021

Reuse steel beams and stairs

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

j|

A Total: 349 tons of greenhouse gases wert

saved through reuse
349

e
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CCCCC

THE ZEB CHINA PROJECT ZERGEMISSION BUILDING
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Holcim Award Prix-"
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for Sustainable ACiEI‘

Construction
European & Global Gold Winner

2021

CASE STUDIES OF BUILDING WITH LOW EMBODIED CO2
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CASE STUDIES OF BUILDING WITH LOW EMBODIED CO2
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Burohaus 2226, Lustenau, Austria,
baumschlager eberle, 2013

A Refuse, Reduce
Ave o1 =" NiokieeD

Compact office building without heating, cooling and active ventilatig
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
enough to heat the building

Dispensing building technologyteducing operational energy, but
adding thermal mass

*: usually 2630% of the embodied G@Of buildings
20-30%

CASE STUDIES OF BUILDING WITH LOW EMBODIED CO2
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Burohaus 2226, Lustenau, Austria,
baumschlager eberle, 2013

A Refuse, Reduce

Avie o1 =" NiieD

O

s 1
////////

7 s,
// sl

1 Wandaufbau:

geldschter Kalkputz, 8 mm
Kalkzement-Grundputz, 12 mm

gelochter Ziegel, U-Wert = 0,24 Wm'K, 380 mm
Mértelfuge, 18 mm

gelochter Ziegel, U-Wert = 0,34 W/m'K, 380 mm
Kalkzement-Grundputz, 15 mm
Kalkputz-Spachtelung, 3 mm

CASE STUDIES OF BUILDING WITH LOW EMBODIED CO2
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Burohaus 2226, Lustenau, Austria,
baumschlager eberle, 2013

A Refuse, Reduce
A ve o1 =" NioieeD

CASE STUDIES OF BUILDING WITH LOW EMBODIED CO2



