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Building a climate-neutral future together.
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INTRO — ENERGY IS NOT THE PROBLEM (SOLAR ENERGY FACTOR 10000)
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Building a climate-neutral future together.
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INTRO — PROBLEM #1: CO, EMISSIONS (RISK OF CLIMATE CHANGE)
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INTRO — PROBLEM #1: CO, EMISSIONS (DEVELOPMENT SWITZERLAND)
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Objective 1: Energy Efficiency Objective 2: Climate neutrality Objective 3: Sustainability
2000 Watt primary energy Zero energy-related greenhouse gas 100% renewable energy
Continuous output emissions 100% o] & BB R
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INTRO — SOLUTION #1: DECARBONISATION (SWITZERLAND NET ZERO BY 2050)
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Building a climate-neutral future together.
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INTRO — PROBLEM #2: RESOURCE CONSUMPTION (GLOBAL CONSTRUCTION: 46%)
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INTRO — SOLUTION #2: CIRCULAR CONSTRUCTION ECONOMY
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Building a cl imate-neutral future together.

1: What is ZEB and its Goal
2: The Method and the Way

3: Integral Planning
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Building a climate-neutral future together.

ZEB IS...

>>...a Sino swiss cooperation

>..based on science, experience and communication

> ..a standard and the benchmark for sustainable building in China and around the world

> ..the future of construction today

WHAT IS ZEB
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Building a climate-neutral future together.

THE ZEB GOALIS...

> _..to transform the way of planning and construction
> ..to decarbonize the building sector
> _.to increase energy efficiency

>..to reduce the material resources in a circular construction economy

THE GOAL
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Building a climate-neutral future together.

China has defined its mitigation path towards a carbon neutral country until 2060 and has acknowledged the building
sector as one of the main pillars of a zero emission society and economy.

The ZEB China project team has the unique chance and privilege to support Chinese partners on its ambition to reach this
long-term objective.

On the one hand, ZEB Demonstration Projects (DPs) will proof that Zero Emission Buildings are indeed possible — already
today and in different building types. To gain that proof, solid and transparent calculations as well as CO2 balances are

critical.

Only if the project can evaluate improvements from baseline concept to the built project, successful ZEB measures
become visible and can be implemented in the industry and market on scale.

THE METHOD
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Building a climate-neutral future together.

ZEB INNOVATIONS ARE...

> ...in the nexus climate, energy efficiency and resource efficiency
> ..integrated in all outcomes

> ...part of research, technical studies and special expertise for DPs

> ...to be presented on www.chinapb.org.cn

THE WAY


http://www.chinapb.org.cn/
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Building a climate-neutral future together.

Developing ZEB intergrated concept User / Operator Training

incl. Construction, Material, Layout, Parts...
Site visit, Documentation, Ueerat'unlalpf’t'm'z'"g :
Equipments Selecting [Evaluation, Optimizing, Imporving)

¥ ¥

. Evaluation, Optimizing
Pre-Calculation of and Improvement Calculation of Calculation of Carbon Emission

Carbon Emission Carbon Emission Solution Optimazing

ZEB PROCESS OVERVIEW
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Team Composition: Depending on task and competences (core disciplines

architecture, civil engineer, building services engineer and specialists such as
building physicists, facade planners, etc.)

BOR:  WAUNPTE NP, JFUnsE R B BRI 4T A B
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Premises: Must be known to all and declared as such. No premises without
comprehensible justification (also vis-a-vis the customer).
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Rules: Competencies and responsibilities must be clear. Optimal solutions
require flexibility in the process (iterative solution finding).

ik & 3 & F I H

%?q?ik%:*;l‘ﬁ%jj E‘J%%*iﬁ%%ﬁ% InterdisciplinarY sc.)lu.tions are based on

disciplinary competences



Schwalzerlsche Sidpznossznschatt . Swiss Resource Centre and L L} =

G Cunfadivativn a :.:ln 1 n t E p Skat Consultancies for Develoy pment EE l Eﬁm ||§ = @ 03P A 5 GE M 2 ‘ Empa HSLU tlfjfl::ﬁe%nshcrg:gs THE ZEB_CHINA PROJ ECT - ZERO_EMISSION BUILDING
Cenladeras 2np Wwwreers CABR E =" - Matsrals soence and Techclogy 1 8 S [ e and Arts Ly =1=
R - A OB B R & fF A

INVOLVEMENT FOLLOWS TASKS FOR ZEB

I 1 B\ EBERY LB TES

TEAM COMPOSITION

23 - ETERESHEABCHNEMEH

Architecture — ZEB mainly related to design and materials

GHIRE - Z2TERESHMENEH

Structural Engineering — ZEB mainly related to materials and
structure

BHARALE - ETEHRESHRERENRGUR

Building Technology Engineering (MEP) — ZEB mainly related to
energy sources and efficiency of systems needed

m Mm}& - ’%{/Ei% TEAM COMPOSITION — CULTURE OF COOPERATION
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TEAM COMPOSITION

@
@ Client/Investor

®
@ Chief Architect @ Chief ZEB Consultant
Responsible for Design Chief Sustainability Consultant
Overall Project Quality Responsible for
ZEB Dutybook and its Implementation,
Integral Planning and ZEB Quality Control
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CLEAR AND IN LINE WITH ZEB OBJECTIVES — DUTY BOOK
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PREMISES

THREF IR - WHRERE. FEESH. =
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ZEB design phase - e.g. target values for energy efficiency, comfort
parameters, degree of self-sufficiency, etc.

THEFME LB - AR BRI B 2t
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ZEB construction phase - e.g. target values for percentage of re use for
materials and components, ongoing quality controls in prefabrication
and on site etc.

THEFBITH B - thin SR, BMBEEALH B
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ZEB operational phase - e.g. tolerance values compared to planning,
monitoring data, periodicity of optimizations, etc.

PREMISES — LESS IS MORE
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PREMISES

Requirements Strategie Pre-Design Planning Tending Construction

C C Identification Development Phase Phase Phase Phase

Optimazation

Checklist Targets ZEB ZEB Concept Update Quality Commisioning
Agreement Duty Book Detail Planning Duty Book Assessment according to
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F—F: AEMN, BRIH, BEAFIA

Step 1: Disciplinary order and context analysis and confirmation
in the team

B EXFREFEREINE GEFH

Step 2: Definition of ZEB objectives and their weighting (Duty

Book)

/=2 ERXFWRER, FHEATHHN, BHEH
BRI, WEIRINTE. BAREE

Step 3: Definition of possible variants and utility analysis
including sensitivity analysis (e.g. energy prices, capital interest,

etc.)
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RULES — DECISIONS BASED ON AGREED
INFORMATION
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construction

Project information Test Project for CABR Legend
Input fields
Selection fields
Object input Gross Floor Area GFA m? 12'500 transferred values
Energy Reference Area ERA m? 10000 CES Component area
Primary energy non- Greenhouse gas
renewable emissions
KWh/m2 ka/m?
Designation Reference Unit Quantity Design variant amaortized over one year, based on EBF
Building Excavation Volumen m* 4500 |without groundwater 0.3 0.07
below ground Foundation, base plate CES m? 1500 [uninsulated 0.7 0.26
Exterior wall CES m? 1800 [uninsulated 08 0.23
Roof CES m? uninsulated 0.0 0.00
Building Outer wall: supporting structure CES m? 2600 |Insulating concrete 35 0.86
above ground (reserve) CES m? Exterior wall Supporting structure: 0.0 0.00
Exterior wall: superstructure CES m? 2500 |Cladding light, ventilated 1.3 0.25
esene) CES m? 0|Medium cladding, ventilated 0.0 0.00
Windows incl. sun protection CES m® 1300 2.8 0.69
Interior walls CES m- 10000 3.9 1.20
Ceiling: supporting structure CES m? 8000 |Wooden element ceiling 24 0.53
) CES m? 1500|Concrete ceiling (25 cm) 0.6 0.20
ng: superstructure CES m? 8500 |Underiayment and fioor covering 38 0.85
esene) CES m’ 0|Ceiling structure: 0.0 0.00
Balcony m? 0 0.0 0.00
Roof supporting structure m? 1500 |wooden element ceiling 05 0.10
(resere) m? 0|roof, supporting structure: 00 0.00
Roof: superstructura m? 1500|insulated (flat roof) 14 0.30
(resene) CES m? 0 |Roof structure: 0.0 0.00
Building senices Electrical system ERA m? 10000 [Electrical system including distribution 29 0.63
Photowoltaic system max. performan{ kWp 210((input in the sheet "Operation”) 51 1.37
Thermal plant ERA m? 10000 |Heating system including distribution 23 053
Thermal solar collectors CES m? 0|(input in the sheet "Operation”) 0.0 0.00
Ventilation system ERA m? 10000 |(input in the s 1.9 0.45
‘Water plant ERA m’ 10000 |Sanitary system incl. distribution 1.3 0.30
Project value 35 9.0
Standard value 33 9.0
Paramefers Compactness facfor (SIA 380) 07 (fotal building envelope below and above ground level/floor area)
Window proportion on facade 33% (window area/facade area above termain)
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RULES — DECISIONS BASED ON AGREED
INFORMATION
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NEW DOCK E TERMINAL
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SonnensuaNS: S, SRR ENE MR/ B B 1996-2003
Photovoltaik-Anlage Erézk 3. 5ﬁfﬁi&§l§

. . , ‘ BAMEMN: 87 FHAK (500KK)
| WA ZSEARNENX, )ﬂ: Planing/Construction Period: 1996-2003

|
|
L)

| |
I \ i W 4
i N : . | THERAmRRER ; Cost: 350 Mio. CHF
ﬁﬂ%ﬁ]ﬁﬁﬁiﬁﬁﬁﬁ» # ¢ B R | Floor Area: 80’000 m2 (500 m long)
Beschattung ~ Durchliftung zur |
I
|

durch Pergoladach

Abfuhr Solarwirme BB SRYE: 300/NBeiEMEF TALREAHIL, BIAER
L_Jl: A T 300kWpHI AR R B RS

soococosl | | [ | | : . [ll : Energy Sources: 300 Energy Piles for heating and cooling, 300
kWp PV with integrated pergola roof
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| T e R } WERH, 2K JE— AL HT AL R

: ' | Synergies: Facade Buffer for boarding ramps, Structural Piling,

: i iR : B, LH. ! Shading with PV, supply air integrated in the furniture

! Freie Kiihlung mit ! Wairmegewinnung |

: Energiepfahlen “H™ M : “"E’T “"ET| mit Energiepfahlen : _ A by \

| ommerfal) || W T | THT  H | winterfal) | BHEATLRE - E2TERESHRIFEREN RS

! — y , \ 4= ! e . . .
fEBREIRIEAT BB 5 ; | l ® U BRI EAT AR | %%ng Technology Engineering (MEP) — ZEB mainly related

(H%) (%) to energy sources and efficiency of systems needed

EXAMPLE — ZURICH AIRPORT
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REVRAE (40KK, WEREE)
Energy Piles (40 m length with integrated piping)

Energiepfahl g:JE
Riicklauf der Vorlauf der
Wirmetriiger- l I Wirmetriiger-
flassigkeit flussigkeit
SHA R SRR
EP VR an}
Bohrpfahl
%B?IJ&E\
| Bewehrungskorb
3 An [ %
| Wiarmetauscherrohre

BHHIE: 300MRBREIEM (4 f)
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Building Section with 300 Energy Piles (red)
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EXAMPLE — ZURICH AIRPORT
NEW DOCK E TERMINAL
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£ R B HLIEIE FINE 85
JEARETH (300kWp, SEREGIEFH) FJE— AL BB R R (BARZEMHIX)
PV Roof (300 kWp, integrated shading) Supply Air integrated furniture Double facade (climate buffer)

with integrated boarding ramps

‘ % 3 1. l.lllI//
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EXAMPLE — ZURICH AIRPORT
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THE METHOD FOLLOWS THE CHALLENGE — INTEGRATED PLANNING FOR ZEB
AND SUSTAINABLE SOLUTIONS

“CELAT FRA AR B TNl el Y A W et
BAS « AR B (1949-2010)

"The electric light did not come from the continuous improvement of candles”

Oren Harari (1949-2010)

Py
|
4

B}%’{Eiﬁ‘ == vh St E(Jjj‘s}% INNOVATION & SUSTAINABILITY —
= LT A NEW METHODS NEEDED FOR ZEB
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