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INTRO — ENERGY IS NOT THE PROBLEM (SOLAR ENERGY FACTOR 10000)
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Objective 1: Energy Efficiency Objective 2: Climate neutrality Objective 3: Sustainability
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Interdisciplinary ZEB

less can be more



1 BA BB\ : ETEFMENEAZEA, BRFTRERM. LATER. EH
1 RS TIEMUARERYIE. SEANFIFHER.

TEAM Team Composition: Depending on task and competences (core disciplines
architecture, civil engineer, building services engineer and specialists such as
building physicists, facade planners, etc.)

=R 2K: DAAFRBARA, HMOLFR, BRLAEEHEGE
(BEXNZEF) .
PREMISES Premises: Must be known to all and declared as such. No premises without
comprehensible justification (also vis-a-vis the customer).
AL 3 RN : AAMARBEHTE. RENBATEFTELETHORAEMN
(REFEREMABRAR) .
RULES

Rules: Competencies and responsibilities must be clear. Optimal solutions
require flexibility in the process (iterative solution finding).

02 E:F "5 H_I! ? *3'- ﬁlé j] E’\J ﬂ-.:—, ? *SI. ﬁg ;% 7‘5 ?#t Interdisciplinary solutions are based on

disciplinary competences



INVOLVEMENT FOLLOWS TASKS FOR ZEB

I 1 o A K1 B EHRNSEIUTES

TEAM COMPOSITION

B - ETFHRERNEFTMEMZER

Architecture — ZEB mainly related to design and materials

EMIRE - ETFREANMRNE

Structural Engineering — ZEB mainly related to materials and
structure

EREATRE - ETSHERNRERENRERE

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

BA *i\] ’ﬁ—é’{lﬁ TEAM COMPOSITION — CULTURE OF COOPERATION
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N
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CLEAR AND IN LINE WITH ZEB OBJECTIVES — DUTY BOOK
PR F e FwEA B F-REFH

I 23K

PREMISES

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

IR ER - EEINgEIRERR . FERSH. BLBEREREFEIR
=]

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.

BEMEK - bR EBmF AE ot BARE, WEH4H
WFE T HREREHF

ZEB operational phase - e.g. tolerance values compared to planning,
monitoring data, periodicity of optimizations, etc.

BT E-EEIn SRR BMERE MR EAR LA T RE S

02 E*—,‘]/\EI]ZEE g PREMISES — LESS IS MORE
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RULES RULES SERVE PROCESS EFFICIENCY

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

Fod: EXTHRENBHENE (FREF#H)

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

F=F: RETRNFRETRHHTIADT, &
B MES T, MRS, RAFESF
Step 3: Definition of possible variants and utility analysis

including sensitivity analysis (e.g. energy prices, capital interest,
etc.)

-

02 ) JHJJ—E:F MWERNEEBREL RTE RULES — DECISIONS BASED ON AGREED

INFORMATION



EXAMPLE — ZURICH AIRPORT

A1 37— i GG 4R E NEW DOCK E TERMINAL
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03 =M : 7RV n- ik ize

MR/ &% EHf: 1996-2003
A : 3.5{Z 1 i%BB

EHEMR: 8HFEAXK (500KK)
Planing/Construction Period: 1996-2003
Cost: 350 Mio. CHF

Floor Area: 80’000 m2 (500 m long)

BEERIE: 300 6ETEME A TR 4, ETE K
7 300kWpHItIR LB RS

Energy Sources: 300 Energy Piles for heating and cooling, 300
kWp PV with integrated pergola roof

R : EYRENSEZIX, S, XK
R, RE—ELNHTREEE

Synergies: Facade Buffer for boarding ramps, Structural Piling,
Shading with PV, supply air integrated in the furniture

BYREATE - EFERESHRORN RIHE

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

EXAMPLE — ZURICH AIRPORT
NEW DOCK E TERMINAL



BEH (40KK, HERMAEIE) EHFE: 3004RERE (L&)

Energy Piles (40 m length with integrated piping) Building Section with 300 Energy Piles (red)
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EXAMPLE — ZURICH AIRPORT

03 =/ : 7R EAIn-FhinibRE NEW DOCK E TERMINAL




FAENRENNEFE

KRETR (300kWp, EFKERR) R E— &L o3 X {82 (RIEZEHKX)
PV Roof (300 kWp, integrated shading) Supply Air integrated furniture Double facade (climate buffer)

with integrated boarding ramps

Y 1; j 3 zllI//

PO T ¥ I T T PSS

- -

EXAMPLE — ZURICH AIRPORT

03 %W] : ljj\ﬂ ﬂ*}liﬁ_}—%ﬁ)‘i}ﬁ,ﬁﬁ*ﬁE NEW DOCK E TERMINAL




Planning Team:

Architect: Bearth & Deplazes Arch., Chur

Structural Engineering: Fanzun AG, Chur

Energy & Building Technologies: Amstein + Walthert AG, Zurich

asnzil e _
r'De a Arch Chur
n AG, Chun{
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ﬁ%ﬁi

EXAMPLE — OKK HEADQUARTERS

03 =EHI : OKK n_.\ﬁB 25 —{&1t CONSTRUCTION INTEGRATION
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EXAMPLE — OKK HEADQUARTERS

03 5 : OKK 2 - Efﬁ ﬁi'ﬂf, CONSTRUCTION INTEGRATION
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Thermal Mass, Acoustics & Fresh Air

EXAMPLE — OKK HEADQUARTERS

03 =4l : OKK 23 - 5 —1K1t CONSTRUCTION INTEGRATION
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Feature: 100% renewable and CO,-free, Low Exergy Optimization and potential for zero-energy house (options)
e 100% T HAERBEME _SMHRHER, REENCNBRERZANES (Tik)

Roof Top PV (Max. Option for Zero Energy)
EBTR (SFENREERE)

#7% Heat Pump Exerg

= Elecfricit WEE
= Waste H)éat Data Center "igs
Heat Sources (Anergy): FHRIORA
» Heat Recovery Exhaust Air
= Groundwater
» WWaste Heat Cold Storage Cell
74N h,
#oR, ((ERAT) Exeray: . — N
fﬂ_’,-Fﬂ( E
E#H ;@;‘,ﬁg Electricity form renewable sources (Label) T E A B % (7h<
DC Waste Heat direct use for Heating DC Z#E

EXAM PLE — OKK HEADQUARTERS

03 %ﬁ“ : OKK I%I::IZB_E%_w1t 21 CONSTRUCTION INTEGRATION



Decentralized Supply Air with IAQ Controlled Windows Centralized Return Air (Variable)

Centralized Supply Air (Ground Floor/Atrium) Bl Heated/Cooled Ceilings (thermal mass integrated)
wEANESREEFENIBAEXO —  EHEK (T%)
xR | (RE/FE),. o IR R AR LR (BREESER)

; ‘‘‘‘‘‘‘‘ g S N 4 N 3 <

EXAMPLE — OKK HEADQUARTERS

03 FEH : OKK 2Zf - Eiﬁ,—ﬁi'ﬂ: CONSTRUCTION INTEGRATION



Thermoactive concrete ceiling (prefabricated heating/cooling)
POEMIREE T RTCHR ( TEIMPAEERE)
Artifical nght AE B

(= - |
A\ “—————.-—_ B ]

S N e e e e S S R e [ e I e e e

(#RsR{k)

FZoEe (nix/AH/HAKEE)
SESIREE Electrical Floor Sockets ~ Main Distribution (Heating/Cooling/Sprinkler)

EXAMPLE — OKK HEADQUARTERS

03 %ﬁ“ OKK JJEXY = B = Eﬁ_w1b CONSTRUCTION INTEGRATION

Return Air (Modular) =
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CET M HSLU ivee  THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING

i O E WA R A (A

d Techm:

- Not used for living, but for research to
investigate the interaction of all
components in the building and
optimization.

Main topics:
_* Rooftop PV/PVT and BiPV
~ photovoltaic systems (12 kWp)

* Electromobility (22 kWp load)
o * Energy storage (10 kWhe)
Reversibel heat pump&AC

Dynamic energy management

EXAMPLE — GEE Live Lab HSLU
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Lucerne University of ‘ \ \
Applied Sciences and Arts N o .

EXAMPLE — GEE Live Lab HSLU
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Schwelzerlsche Eldgenosseznschatt . Swiss Resource Centre and ol Sk Ty ==

G Scheilcrioche Eldp 1nkte P skat o e el | DA C-"g = @onnnven: QP Empa HSLU Lucene University THE ZEB-CHINA PROIJECT - ZERO-EMISSION BUILDING
Cenfaderse znn Wewees §1‘.. 'i = = R e . y and Arts 1y ==
Cantaticrazsun wzrs - CARRE fm——— ’ E':l }ﬁﬁ g ﬁz}% @ /ﬁ,{ /% ’ﬂf Iﬁ H

Live and work independently,
anywhere and all year round

SELF is designed for two people to live
and work in.

It is easy to transport and ready for use
at any time.

High insulation technology and energy-
efficienttechnologies guarantee a
comfortable indoor climate all year
round in central and southern climate
all year round without external energy

supply.

EXAMPLE — SELF Empa
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Cenlatderasann vrrers
Canlederazaun sy

Gravity-powered
ultra-filkration

&‘nmredzﬂn
‘ Fresh water tank; 200 |
S
P &

CABRE

P TS — Tl N vV
- - - = P o o P - | V.
= ~—

ENERGY
MODULE

onpnusens @Empa

Lugerne Universty THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING

of Applied Sciences
and Arts

o F OB & W& fF WA
Technology

Spaceloft aerogel and vacuum high
insulation technology (overall U-Value
= 0.1 W/m2,K)

3.75 kWp roof PV (23% efficiency)
Heat pump (source exhaust air)

LED Lighting (daylight controlled)

Lithium-Polymer-Battery (56 kWhe)

Seasonal Storage Hydrogen Tanks (120
kWh)

Rainwater use and wastewater
treatment for reuse

EXAMPLE — SELF Empa
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Sofoderin b . OB R OB # WA E W H
World Tour with self sufficient mobile
tiny house

House with kitchen, toilet, shower,
running water, A/C and up to 6 beds

Powered by Solar Energy

Eye-catching design turns into a
butterfly at the push of a button

Large wingspan to collect the sun’s
energy

Fully self-powered, produces enough
energy to drive up to 220 km/day

Designed and built by Swiss
universities and engineers

EXAMPLE - Solar Butterfly HSLU
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Soence and Technology

HSLU Lugeme Uniersity THE ZEB-CHINA PROJECT - ZERO-EMISSION BUILDING
i BT BB M & fF W H

Technology

2 x 40 m? integrated and additional PV
(24% efficiency)

Light weight PV Panels (4.3 kg instead
16 kg)

120 kWhe/day capacity (battery)

Shower waste water heat reuse by
60% (joulia heat exchanger)

Rain water collector and electric
AC/heating

Made out of 800 kg PET plastic bottles
from the Ocean mainly for the walls,
the solar panels and the furniture of

the SolarButterfI}g ]
EXAMPLE — GEE Live Lab HSLU
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THE METHOD FOLLOWS THE CHALLENGE — INTEGRATED PLANNING FOR ZEB
AND SUSTAINABLE SOLUTIONS

“HB KT FE A=K B T3 i kdt 59 S B sk
B{-I8H BB (1949-2010)

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

Oren Harari (1949-2010)

CF A B E-EHREBREEHIN AL INNOVATION & SUSTAINABILITY -

NEW METHODS NEEDED FOR ZEB
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Buildi limate-neutral future togeth * & T weizeri idgenossens 7
uilding a climate-neutral future together it \ RAFIE 1BE TREERY: (- 0 ch:hntzd;a:.?nesi:?: ossenschaft 1n t e p

ﬁi%ﬂ]tﬁk? Eiﬁ% ﬁ* RGN R Confederazione Svizzera ) .
REENSIH TR ZF R - Confederaziun svira Bk o Comu
A MRAFERE Jilf== ' skat o

School of Architecture & Urban Planning, NJU

1 [m]

BGHRRIRE! RIOMT

THANK YOU! YOUR QUESTIONS?

- ms

-Pro}jé__qt site at the Old Floating Bridge Area of Shuidong Town, Ggﬁzhod
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