THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING 4 e X" it \ RILFIE intep HS LU Hochschule
PEEHRERSETA Contederazione vizzers ‘ FEEMEN L BIEEE  skat time oo —~

REENBARZEMZARAKE e
B AEE BT

The HSLU Institute for building
technology and energy



Son K KGR I I 3
U Leridineicr ok * REANRIEANE - Swiss Resource Centre and

Levdici e S = S A%

: aErpfEsegs 10 t e p Skat Consultancies for Development

...............

H %

HSLU RS SN ERFNRE IR SR Pl
IR 2 BHER
THIRITTIEE Y
IWmtRREkitE LR

T A2

(B EEx3% =511

\

Ry
o
(G

At

—

4

13

5

10N

C

-7 RREANIR B Al it & Hochschule THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING
EETER:: @ @onnnnus @Empa HSLU S FHRERERSERE

TABLE OF CONTENT

i The HSLU Institute for Building Technology and Energy
1 Embodied Carbon Emissions in Buildings

2 The Importance of Material-Efficient Design

3 Swiss Calculation tools for Embodied CO2

4 What Means Circular Construction

5 Case Studies of Buildings with low Embodied CO2

6 Conclusion



HSL Hochschule THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING
Luzern FREBRERAAETE

FEARAME - wiss Resource Centre an - iy E i - e
exmazieen intep skatisimocm-, EETRERER G: @oeornsaews @ Empa
A E W Wy

HSLU Institute for Building
Technology and Energy

HSLUZB SRR F1 88 EWF 3P

*University and Departmets
REMAR
Institute organizatione and Fields of Activity
F e AR SRR R G
*Research Groups and Lead Researchers
HR/NAMEERRRA
*Examples of Research Projects

W5 I H 25451

HSLU: SEBR ANEMEAKY
HSLU: LUCERNE UNIVERSITY OF APPLIED SCIENCES AND ARTS



preTietrale N PEARKAE o - TREEF 5 " R Hochschule THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING
@ Crrdcnd it ermmzaes TNEep skat oums oo EEI ﬁﬁ,‘é{& C AR R LT "En‘:ga HS LU Luzern FRERERS AT A

The 6 Departments
6%

Business (Economics) Computer Science

[k 2 p e HEARE

Social Work Arts & Design Music
=y ok AR5t BF

HSLU: SEBR ANEMEAKY
HSLU: LUCERNE UNIVERSITY OF APPLIED SCIENCES AND ARTS



x: PEECES

The Department
Engineering & Architecture

ITESERAR

TESEAR

HSLU: SEEE R FIRI SR R AR

. o - Swiss Resource Centre and
FEimsEEs TN t e p skat Consultancies for Development

EETFN™E @7 Ruuranees ®Empa HSLU Hochschule

THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING
THEREASHERR

9 Institutes INMASFT
1. Natural sciences and humanities
? \ : I&LI AY t '\_\Ll
2. Mechanical and power engineering, = f&%—l:?—%ﬂk%f«l—?—
3. Building Technology and Energy 2. MM AN 1 T8
4. Electrical Engineering 3. @ﬁﬁ**ﬂﬁgﬁ
5. Innovation and Technology 4 BETE
Management, 5. I SHAR, HIE
6. Med!caITechnoIogy 6. B A
7. Architecture Jae)
: : 7. ERF
8. Interior Design O SRS
9. Civil Engineering 8. EWW\EI_
9+ ARIHE

13 Study Programmes

Bachelor — and
Master-Studies
13MMRRETTH R
2+ -FIRE

15 Competence Centres

Focus Buildings as a System

Solutions for a successful Energy Turnaround
1545 BE il

BEFRIEA—DEGEKIT

R BMEARRIRTTR

HSLU: LUCERNE UNIVERSITY OF APPLIED SCIENCES AND ARTS



Cevidieenime * FEARIANE . Swiss Resource Centre and - i = " " - Hochschule THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING
0 LoTasmra S ermmzaes TNEep skat oums oo EEI ﬁﬁ‘éﬁ CE AL RT T 9 En'!f'a HS LU Luzern FRERERS AT A

...............

The Institute for Building The Institute’s
Technology and Energy Research Groups

EARARSRIRERAT 5t BT AY R A\E

Simulation & Analysis
in Buildings & Areas

B X =I5 24

>/ a

Sustainable Construction
Health and
and Renewal

Hygiene
RN D&

BEsE=3-3cgill ik

Prof. Adrian Altenburger Prof. Urs-Peter Menti

110 Employees 110Z E & \ \ \ \ ' /

N
f‘ Ke)[l):;r;:alifjgrams 4 I;ﬁ?%? ) I Quality in PIaaning . Building Technology
«  Continuing education . WEHEH = and Construction i Laboratory
+ Research * MIRIIE MAFEENRE \ =9 BHRFEALBE
«  Services - RS 3 ’

HSLU: FEBE N ARFEMZARAKE


p_2015_04_14_1748_ENQA.pptx
q_2015_NBuE-Praesentation_Kennenlern.pptx
t_20150416_Kennenlernen_Sigrist_Sib.pptx
P_20140910_Dozierendenseminar_Flips_Seerig.pptx
q_20150416_QPuB_NeuerDirektor.pptx
P_20150416 Prüfstelle Gebäudetechnik.pptx

prteriimrnla N + - FEARIANE . Swiss Resource Centre and - i . ” - o Hochschule THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING
o e sz ermmzaes TNEep skat oums oo dg ﬁ?;éi& i PrmrmunEes - ] Emga HS LU Luzern BT g A 1R TR

terducion o

The Research Group
Sustainable Construction and Renewal

W5/ - TSR ETEH

Alina Heiner Marvin
Kretschmer Manz King

Architect Dozent Architekt
Okobilanzierung Bauphysik Baudkonom

New Materials Behaglichkeit Sanierungstrategien

;E‘;ner sDi:'r:ngo g;:e':‘::rini d - - o |~ o Oberfeldresidential:development, car-free settlement OstermundigenBE
Architektin Architektin Head of the Research Group : Model processing dind cofistruction site, Settembrini @ Halle 58 Arehitekten Bern -
Bauingenieurin Simulationen Architect / MAS Energy and Sustainability

Zirkuldres Bauen Klimadaten Climate Change and Embodied Energy

Stadards und Labels

Minergie /-P/-A/-ECO, GEAK, 2000-Watt-
Areale,

Standard Nachhaltiges Bauen Schweiz SNBS

HSLU: LUCERNE UNIVERSITY OF APPLIED SCIENCES AND ARTS



et W e 1 Swiss Resource Centre and “ : e # i Hochschul THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING
U -'-1::".::"\41 . e 2 b=l . | n t E p Skat Consultancies for Development EE | gﬁi-”i B :$ EREhuEsE ‘ Empa HS Lu LI.?ZCEI’SI’]C ule

BR EET P EHRERASMEME

CeahdinE i

ERAH B e HE

The InStitUte'S QKE%D%iIZE/\] E\,'f@é%ﬂéﬁ%'f{ Building Materials / ﬁﬁi'li

Resea rCh TO p | CcS P Embodied Emissions
ﬁﬂ: %F ﬁ' E,‘Jﬁﬂ: ;ﬁ%ﬁ!ﬂ 2::1::;2 Renewal

FFiE M
Institute
Climate Change E 1T = Building Technology F—————— = Comfort
and Energy
= fi A
SURT AL
.« e Mef ey kN
Wellbeing and Digital éﬁ(%'ﬂﬁﬂ%&
Health Processes

£ 35
3#%&151@_)% Circular Economy

HSLU: SEBR ARSNEAKS TR
HSLU: LUCERNE UNIVERSITY OF APPLIED SCIENCES AND ARTS



® s g = 4 4+
s i e x: LA RIHE urce Cente and

e a : ermmzaes TNEep skat oums oo

Research Topic  #ffgt 35/
Climate Change &S {gZ{k

Projects: I B

Residential buildings in climate change —

Energy and Comfort

SEZUFNEEEN -EFESHFEN
Ready for Climate Change? Recommendations
for building owners and planners h S &2 {4 {1
AR TE? KRR EFMEITARNEIN
Air conditioning in the context of climate change
SETRTIR T =BT

Efficient cooling concepts B3 IELA T
Building labels and the climate change
EFUIANERSZ MR E L

SIA Climate data of the future

Int TIPS BRIPHSSIARARRETE

Further research topics & Z iff 31 £ &

Climate-friendly planning with low-tech{f:Z RKH
FMEEITFE

Same comfort with less energy demand7t BEFE &
MMER T AR EHFNEFEE

HSLU: SEER AR ST R A
HSLU: LUCERNE UNIVERSITY OF APPLIED SCIENCES AND ARTS

EET &35

4

':‘.‘* P AF AT e
)

HSLU

Hochschule
Luzern

THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING
T TR E

REEDE

o

-
v =



L+ ‘ﬂ“"::'*: """"""""" PEAR Swiss Resource Centre and =T RS : AR ow : Hochschule THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING
““““““““““““ - f* }%fﬂiﬁ)‘i?g =B 1 n t e p Skat Consultancies for Development Ec ' CABR EET GE - LA RAY L ‘ EI;I:!.F.',?1..,. HSL uzern EP E#Jﬁ E&E B}ui @ /f),TrL éf 'ﬂz Iﬁ B

Research Topic 52 £ & , ‘ i_,l ' '”_ | r—‘ ﬂ:‘ \._

Materials and Embodied
Emissions

MR TIBR A HER

"\ —_—

PrOJects n H
Optimal insulation thicknesses in buildings
Building envelope of high-rise facades
Wood hybrid in high-rise buildings
Homogeneous brick facade
“GreenPV” — Green and PV in fagades

m)z'ﬁ ﬁ’l\_LEE’]E I?Féiﬁ
SERNFINARTUESLEN
)RS
"GreenPV"--Zk & FIJEIRIME

HSLU: FEBENAREZEMZARAKXE
HSLU: LUCERNE UNIVERSITY OF APPLIED SCIENCES AND ARTS



Research Project #zInE
.Zero Emissions Buildings” -
Minimising Embodied Emissions

‘FHERUGER - RABREHRE DR
ZHE
Projects examples : 151 B S245

Characteristic values for embodied energy of
building technologies

Ventilation systems: Alternative materials and Re-

Use potential

Analysis of low-tech ventilation concepts
16cm concrete ceiling is enough —Analysis of
visible ventilation ducts in residential buildings

BN RS R R HILE

BARZ BERMEAIEERED

(5% SEVWES: Sbxi

16EKRAVER LRI ER T - FEERTY
WK EBHT

HSLU: FEZEBR N AMNZEMZARKE

. EETESSE @

“

I
-

/s
|| !’
l.

2 W AE T
=

@®Empa

[y 7}-.7'1!“' '”Lij.r,‘ﬁ

THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING
FEHEHRERSEDRE

"\ —_—

HSLU: LUCERNE UNIVERSITY OF APPLIED SCIENCES AND ARTS



E e e e R s THEBNE B Bocs e Hochschule  THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING
toruied v tnnssaes intep skatimoonn., CETEENE @ @rorneses @Empa HSLU S PHERERAERA

Research Projects #5315 B
,BEEP Review" - BEEP[H] Jfii

Indo-Swiss Building Energy Efficiency Programm:
Project Review with
Federal Department of Foreign Affairs
Embassy of Switzerland in India and Bhutan

ENFE-Hn - B S RE R B
St TEBINIBIENEFAFFREIEES
TERYTE [E1 R

HSLU: FEEN ARIZMZ AR

HSLU: LUCERNE UNIVERSITY OF APPLIED SCIENCES AND ARTS



* R NRIFE . - 3 4 R -
Bl C55lESe intep skatiimoms, EETEEME @ @ueersiees  QEMpa HSLUMe THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING

CABR EET Luzern

At b s e EP }ﬁ E/S;( 5\_ {,"‘-)"lr, 'é( 'T/E Iﬁi E

THANK YOU FOR YOUR ATTENTlON
B & By ok 0

I Iv




THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING c Sehwelssnsch Eidosscesprachit * th e A RS FIE
EF‘ Eﬁ‘lﬁ %@ E}A% }\% /f},‘{v éi\ 1’]5 Ijﬁ\ E Confederazion i )

e Svi

Confederaziun ;\'M:”" 1;}%%[[}“}5& g Eiﬁ'g—

KR E#MBIZEB& T

ZEB Design with Low
Carbon Building Material

EXPERIENCES FROM SWITZERLAND

k t Swiss Resource Centre and
s a Consultancies for Development

HSLU ticties
uzern
C:

2 oy 3 R O e R
o

PRESENTATION OF HSLU
SWITZERLAND

22" AUGUST 2022
GIANRICO SETTEMBRINI

In+4256



iy o ans - { s pa— ' THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING
U E::E.':ﬁ::'..‘?:."' - 1{)%9Fﬂtﬁkégx ; 1 nte p skat & coe o EE' gaﬁég [ ‘.‘._f i T O R ° Em[{?; . HSLU 5dsne et o ot B

1 20 Mio. t CO,-Equivalent

Greenhous Gas Emissions by 2020:
Total 46.2 Mio. t CO,-Equivalent
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ﬂ Transport 32% (Trend +1%, 2020-Target -10%)
TIB32% (##H+1%, 2020- B £R-10%))

LL Building 24% (Trend -34%, 2020-Target-40%)
AR 24% (&3 -34%, 2020- H £R-40%)

wl Industry 24% (Trend -14%, 2020-Target -15%) | : . ; . . .
T 24% (a3 -14%, 2020- B 45 -15%) 1990 95 00 05 10 15 2018

Other 19% (Trend 0%, 2020-Target -10%)
Hth 19% (2 0%, 2020- B £R -10%)
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our building weigh?”
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Example of materials and

manufacturing processes:

MRIFNAE = T 2511

3g Gold requires
20t of Minerals
(ore, stones)

How can we reduce the

manufacturing process for building

materials? 3 EE T E20M
BN D> BRM RN E =T E? L)

(A, AX)

THE IMPORTANCE OF MATERIAL-EFFICIENT DESIGN o



el REAR THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING

crbdine 45 SR - wiss Resource Centre an T 3 = i 1 5
e iashes intep skatzimmomz., CETEERE @ @ewowvers  QEMpa  HSLULZ T E WA W A

Areder o s e

Example of a Building with Low
Embodied Carbon Emissions

(RS 2 IR AR HIEE RS

Residential Building in Schlins (Aut)

by Boltshauser and Rauch

TEMRETEEERN
(FaBoltshauser and Rauch &it= % Arigit)

THE IMPORTANCE OF MATERIAL-EFFICIENT DESIGN  w##aitmsze



LR coARsRE =R e AR THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING
EEfmsggs TN t e p skat Consultancies for Development EE | gﬁ:dg‘ RS '1?-'. EREhuEsE ° EI;IIlE?; i HSLU EL?zCer}?\ChUIe EFI }% z W ’I"ﬁ % ﬂ; Iﬁi 5

>

: ’(/.’f%

4 ,.vv ‘,-"’: .~"
/1 b

Wandaufbau i%%’l‘@lﬂci

It

R A A Trassk A AT 54

Ringanker Trassk-Kalk
mit Armierung
#5/845cm -
. . Stampfohm 45¢m
Bh gt
Errossionsschutz s .
Schiammziegel =
N= [t
RS Démmung Schi

Lehmpuiz Jom
mit Wandheizung

T B2 IR A 4G £ IO 3em

THE IMPORTANCE OF MATERIAL-EFFICIENT DESIGN  w##igittmst:



O GEnnETT CEE s ARsME . romco e [T AR T AR ot n e Hochschule THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING
ity E3apio e =2 s S | n t E p Skat Consultancies for Development Ec l CABR EET GE e P13 BT G e ° Empa . HSLU Luzern EFI Iﬁ"ﬁ EE % }\% 'i—“)':“L é 1/'; Iﬁ E

terducion o
Ly v s e

Bodenaufbau Kiiche & &= B 141&

FtHmE

HAR-LREME
Stampliehmboden =5 #
Kork-Trass-Lehm Mischung
Schilimatte

Trass-Kalk Mértel + R
Schiammziegel gebrannt %Ui)%ﬁ;
T-Tréger 60/60 T 60/60

THE IMPORTANCE OF MATERIAL-EFFICIENT DESIGN  w##iaitwmze



FEARAME - Swiss Resource Centre and - | = o - . - - -
UM intep skatzimimn. ECTEERE @  @ewewess  QEMpa  HSLUtme THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILOING

Areder o s e

THE IMPORTANCE OF MATERIAL-EFFICIENT DESIGN  wwizitmszn



e : P ARATE 1 Swiss R Centre and - 3 e . - - -
v S - arfmzeEes 1L P skat e o onaopmen EE ' gﬁiég FE *‘_? o i T e R ‘ Empa HSLU Hochschue THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING
s e

............... THEHRBEAEGERE
SITUATION
BasaLink Areal
STH2 HORTUS
A0D3 o
FORTUS
2024
5TH Parknaus West] GRD
2022 2020 2022

18P Bachoraken

,‘..

)

A | T
‘ L' sk o o ) ’

. g y NN b A, 3 e N R .
NN L | Al N N v

YN0N AN YV

B O L L ke T

e

Harog & de Mewron

THE IMPORTANCE OF MATERIAL-EFFICIENT DESIGN  wwizitmszn



* REARSHE . Swiss Resource Centre and - it . e T THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING
exmazieen intep skatisimocm-, EETRERER G: @oeornsaews 9 Er]"[p-:i e HSLU 5ome hETHREARAASKTE

Rating of Key Building Materials &2 Z i1 By 12K
2 2. 8.8 ¢ Concrete: As little and as much as necessary.
i i e e O il
Basic rules for reducing ¥k kK Wood: As little glue as possible.
embodied carbon Ak RO] gD FEK
emissions * K Masonry: It all depends on the stone.
B RS wHE R R E A A - X ERURT A
m) Kokxk Clay: A niche with potential.
i — M EBNNHETG
: * %k Recycling /reusing: A second life without CO,.
§ [B] /B A XH R IRIVE R
% * Interior fittings:  Little mass, little impact.
; PR £4, RPN,
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2. 0.8.8 ¢ Building technology: Low-Tech versus High-Tech
Basic rules for reducing BHEA EREA S SR AL
embodied carbon % %k K Thermal mass: Equalize heat summer.
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Room program: Question the order!F&# !
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BE#x Create as little house as possible. R 48/ £l B

Renovation: #3%r Mantain embodied energy. R4 64

Underground: Every house needs a foundation.
The motto, as little as possible

WTED: ENEFEHRE—ITME. RUZE RUgD
Support structure: As slim as possible.

X IEEN: REJRERIAT 4.

Compactness: The efficiency of the box!
EEM: 2!

Floor plan: Every square meter counts.
T EE: F—EAKENBREREE
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Durability:
i A
Facade:
S
Windows:
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60 years or more. 60 EA

A durable construction! fif F 544!

Light and durable.

215 F .

As little and as much glass as necessary.
KIBHENZ PRV EMN,

Omit and combine. Components that
perform several functions save material.
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Don‘t wander off into the distance.
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Calculating and Comparing

Embodied CO2 Emissions
TTEMIERBREES Z SR E

Comparison between 4 modern Hybrid Timber
Buildings and conventional construction

systems 4RI RARBAMEREMERTIXLL
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Calculating and Comparing
Embodied CO2 Emissions
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Comparison between 4 modern Hybrid Timber

Buildings and conventional construction
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Comparison of the following building components: X} T~ %1 & 51 3B {43t 1T Eb 3%

1. Ceiling KA
2. Primary structure (columns + beams) TEE (FEF+HER)
3. Facade ﬁl‘ﬁﬁ
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Calculating and Comparing .
Embodied CO2 Emissions e — | 40
HEALLR A — AR — — e
Comparison between 4 modern Hybrid Timber | [ [ L 20
Buildings and conventional construction 50.0 ‘
systems AFHELAA AR FRfE G R RISt Lo
0.0 - L 00
S22 S04 / * Hybrid Timber 7!(752'3251{‘9 Conventional Concrete 'f%%/teb/ﬁi
: *éﬁ*@l%_ﬂ]*ﬁ*& Bodenaufba nd Decke: Stiitzen: BT total: Bt
-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 CO2 Emissions)
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Calculating the
Life Cycle Assessment
THEE & BT

Principle of calculation

HEEREN
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THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING
THEREASHERR

Life Cycle Assessment

* Environmental Rating
 Embodied Energy
* Embodied CO2 emissions

Bill of Quantities

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

Environmental Factor

e UBP/ [kg]
X kWh oil eq / [kg]
. kg C02e/ [kg]

4 a5 A EATRL
«  INERTRER
- [REREE

. IZ'%/\ A E

MHREE

A Tkg]
* #1IB [kg]
* #HIC [kg]

X « UBP/I[kgl

REERT

« kWh oileq/ [kg]
« kg C02e/ [kg]
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Calculating the

Life Cycle Assessment

T E 4 o FE G

Early project planning phase:
F AT B AR ER

THE SIA 2040 CALCULATOR

I+ EA IR TR Imhs
SIA2040 itE T

Swiss Resource Cenre and T e Hochschule THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING
Consultancies for Development - - ° EI;IIlE?_' S HSLU Luzern EF‘ }ﬁ E}}u( 5\_ {,l"-),-[i % 'ﬁz Iﬁi E
11EE8 SIA 2040: MILTHFAMLIRE Bis
mEES Test Project for CABR B
BNFER
IR
WEBMA EREER ERSER m? 11°000 A
BEIRSEER ERA m? 9000 AR AR
AUBEN—IREER IRESIEFHE
kWh/m? kg/m?
=18 ot i By & wirEE LIgERSEmil AR — AR
B BE Volumen m® 4500(FoHB 7K 0.3 0.08
biAN E. [EiR BHER m? 1500| BIREE 1.1 0.37
INE BHERR m? 1800| EIREE 1.4 0.50
El BHER m? 2000|BIREE 2.6 0.80
ERY HME: RSN RIHETH m? 2600 (Rt 1% 1.0 0.34
ik (F&F) {AIFEFR m? ey ] 0.0 0.00
IME: BiE LR m? 2500| BIRBERIIMEFRR 1.6 0.34
(ER) RHER m? 0| BIREERIMERIK 0.0 0.00
BIERIhEENE R AHER m? 1300 3.1 0.76
kg {AHHERR m? 6967 3.0 1.01
RIHR: SR {RHHEFR m? 8000|EREELRICHR(25/EK) 33 1.19
(F&F) BHER m? 1500| REERAHR 0.5 0.11
KR s {R{HHERR m? 8500 | £t XIAMHEEZSAHIRIENR 1.3 0.28
(F&F) BHER m? 0| ETREEHS 0.0 0.00
fHE AHER m? 0 0.0 0.00
BIR: X2 BHER m? 1500 | i@t T RIGHR (25/EK) 0.6 0.22
(FF) BT m? O|'BER L RAIEIR(25[EK) 0.0 0.00
BIR: #i& BHER m? 1500|{REH (FETR) 15 0.33
(BF) {EFmETR m? 0|IFEH (FETR) 0.0 0.00
BINIRE HSER ERA m? 9000 | EEACEB RABS RS 3.0 0.65
FRESR BANE kwp 210|(f£ "EE "EHEN) 5.7 1.52
S ERA m? 9000|{HIERSE, BIERBES 2.2 0.51
ABHBEESHES AR m? 0|(E "BE "FHMN) 0.0 0.00
BXESR ERA m? 5000|({£ =5 "FEHEN) 2.1 0.51
K™ ERA m? 9000| BAERGEIEL TLML 1.3 0.32
mBAE 36 9.8
FEE 30 7.9
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Calculating the

Life Cycle Assessment

T S BT

Later project planning phase:
=5 B RSB ER
THE KBOB DATA SET

KBOB##E =

THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING

THEREASHERR

1.
Nummear

Moo id=ri-
fiz shien

Rohdichte/ VER'2 Primarenergie Treibhausgas- Biogener
Flzschen- Energie primaira K
BAUMATERIALIEN e o
8 vsp emesermar nichl ermeuerbar (Graue Energie) Emissions de (a2
Eg renovelable non renouvelable (Energie grise a effet de serme
— - . i . Masse ] Heizelung | Beizelung Hewtclung | Hersielng
i A der pezifischen und volumiqual| £ | Total | Hestslug | Emsceamg | Tatal H“m':’"“ enmgeiizch | sichish | Erksegwng | Total m"":’““ enengeizah | swdlich | Eessoung | Total | Hemelng | Ersraura ""F;":M‘
po‘arstel:pllr:glg:i:meﬂﬂsehen Daten durch Anklicken der ™ o~ et grruet - e gerizt - srensen
+" am linken 3 Tasal Fabiicadon Ebminasion Tasal Birin aien Toaal Elimiraion Taral Fatiicaion | Elminaiion
ugP ugP UEF Uhoi-cq | BWheibea | Bwheibea | Beheben | Kihobeq | KBeholeq | Kehaben | Beholes | Bhabes | bhabes | kaDOpeq | kgCOieq | hkgCli=q lealC

Aluminiumidech. blank

A uminiu I, blank

3- und 5-3chicht Massivholzplstie

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]

Balkenschichiholz

Brettschichtholz

Brettschichtholz

Brattsperholz

Furniersperhalz

Harfzserplatte

0.455

Holzwalle-Leichtbau platte, zementgabundan

400

01586

Eanstruldionsvollhalz

436

0.450

Wassivholz Buche ¢ Eiche, kammergetrocknst,

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

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

build with ecological,

build light, efficient (with little material) sustainable materials
and frugal (sufficiency) it AT iS4ty KBOB =il
2E5E, F% (A planning MRikEE  dataset
M) BE (RE) I
needs to be optimized ; .
BEMRL Bill O;jglfgltles Environmental Factor
Calculating the AR
| _ « Material A [kg] #1HIA X . UBP/[kg]
Life Cycle Assessment Life Cycle Assessment * Material B [kqg]l #1#|B - KWh oil eq / [kg]
«  Material C [kgl #1#lC - kg CO2e/ [kg]

i+§$ﬁ”%,ﬁﬂi$1ﬁ . EnviroqmentalRating
 Embodied Energy

e Embodied emissions

Basic formula for planners
Reference Area [m2]

MBI EARRT .—i-—nnﬂliﬁgﬁﬁ pefalingatatl p [ ]
Ba A 8EEE Energy reference area/ Floor ITespan Lyears

B‘é'AiiFﬁi area 5tn (4F)
HeemiR /BN

planning SIA 2032
build compact and build long lasting
ERREEHTEAN space-efficient #EE 4 A (durable)

SWISS CALCULATION TOOLS FOR EMBODIED C02 ks
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SIA 2032:2020

Bereich Betrieb
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A Short Introduction to
Circular Construction
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THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING

TEREHREAGIEDAE

@ Rethink k= ©, Reduce 4

5 (1) Refuse #Em

DESIGV&p
. o
& T
$ (4  Reuse mmA
: (5)  Repair #fs
Recycle % '
y £ g @ Refurbish &
DRI
%{‘ =
‘(—j_} G
%, | BE~
s : @Remanufacture
Recover ' _© BHE
s ™
B | - ¥ Repurpose

WHAT MEANS CIRCULAR CONSTRUCTION Tt ARBIREE
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Lysbuchelareal, Basel, Switzerland e IIW WW‘WH

Baubtro in situ, 2020

> Reuse | - -
> BEEFIENGIF, 2020 B

The facade of the inner courtyard was constructed by using
windows from surplus or reserve stocks from around ten

Swiss window manufacturers. X[z j@m1fﬁﬁj(2’\]—[—§IﬁJﬁi
BRHERNR AN BEEFNE R EERN

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

disposed. MBENFEAERE, BIIHSEESR

The thermal insulation mats and the wood for the facade
elements are also partly from existing stock. {R;2 31 ~7 B 48

fr LAY thER D KRB E R NETFMH

CASE STUDIES OF BUILDING WITH LOW EMBODIED CO2  usxibs
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Baubtro in situ, 2021
- Reuse "
> WEEFBGIF, 2021 | t

Reuse steel beams and stairs

5 15 A A SR AAERS |

Facade with insulated aluminum windows i E
and red facade slabs from Winterthur and : 4
Zurich, complemented by natural building g -

materials such as wood, straw and clay4pgx
ﬁlﬂéﬁ/m%T%ﬂ*ﬁ%ﬁﬂ’lIlm?ﬂ%"ﬁ%ﬂil@?l\i%w, i
KA. BWEMM{TERRERTR

- Total: 349 tons of greenhouse gases were
saved through reuse 117X} HIE 2
BERTE 73495 2= S I A

“'W ||"'l|

Holcim Award
for Sustainable

Construction
European & Global Gold Winner

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

~> It E IR RIBF

Compact office building without heating, cooling and active ventilation
systems ZEMNDAER, REHESLMEINNBRRS

Every second ventilation sash is running automated
HRMBENNEEBNZETH

In summer the building is naturally cooled at night
BERERKEBARLA

During winter the internal gains through employees and appliances is

enough to heat the building
ZEFEENARMRENEC AL BINMEE

Dispensing building technology* - reducing operational energy, but
adding thermal mass MEBZMFA - BB IZERLE, BRENAE

*: usually 20-30% of the embodied CO, of buildings
18 % 20-30% A9 32 SUBR & ik

CASE STUDIES OF BUILDING WITH LOW EMBODIED CO2  usxsbn
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Burohaus 2226, Lustenau, Austria,
baumschlager eberle, 2013 -
- Refuse, Reduce s
> IR EGIF

1 Wandaufbau:

geldschter Kalkputz, 8 mm
Kalkzement-Grundputz, 12 mm

gelochter Ziegel, U-Wert = 0.24 Wm'KE, 380 mm
Mértelfuge, 18 mm

gelochter Ziegel, U-Wert = 0,34 WK, 330 mm
Kalkzement-Grundputz, 15 mm
Kalkputz-Spachtelung, 3 mm

CASE STUDIES OF BUILDING WITH LOW EMBODIED CO2  saxnss
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Burohaus 2226, Lustenau, Austria ! i
baumschlager eberle, 2013 hi 11
- Refuse, Reduce

> BB REFIR D RYGIF

|
!

CASE STUDIES OF BUILDING WITH LOW EMBODIED CO2  usxibs
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Gorlaeus Building Bio Science Park,
Leiden university, Netherlands,

concept
- Rethink, Reuse, Refurbisch

> RE. ESFEMEFIEIF

Reutilization of the existing building structure

Studies on the reutilisation of existing
components instead of their disposal

B A LA TR A
X B R B T R R A 9 H 5

I {REs &K AEARBIH T

CASE STUDIES OF BUILDING WITH LOW EMBODIED CO2  usxibs
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© e - prmazeen intep skatizimoser., EETHaaen C: @rurnnmes - Efﬂp{{ . HSLU e T E A E T B
Koordinationskonferenz der Bau- und Liegenschaftsorgane der Sffentlichen Bauherren
Conférence de coordination des services de la construction et des immeubles des maitres d'ouvrage publics
Conferenza di coordinamento degli organi della costruzione e degli immobili dei committenti pubblici
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Schweiz Deutschland Ungarn-Osterreich

Example: Timber from Austria and Hungary emitts 79%
more CO2 than Timber from Switzerland
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The Rocket Tower in Winterthur Lokstadt
by Implenia
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“Ideally, architecture
IS always direct
confrontation with
humans.”
Richard Alan Meler
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