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THE BUILDINGS OF THE FUTURE WILL BE ZEB BUILDINGS THREE STEPS TOWARDS ZEB BUILDINGS

Fr BN ITERR B FE The path for the planning of ZEB Buildings consists of

INTEGRAL PLANNING

THE ZEB DUTYBOOK

THE ZEB BALANCE SHEET

—ANKNRIEBRTHTESHRERNITME AT succossi 225 pojecs
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INTEGRAL PLANNING MEANS CONSIDERING THE ENTIRE LIFE OF A BUILDING INTEGRAL PLANNING

FROM SINGLE BUILDINGS TO ENTIRE DISTRICTS

Verteil-Netz

Gewinnung/Speicherung

63 m? Photovoltaikzellen

Hocheffiziente

g o1arzellen 70% der Jahresproduktion liefern

Wasserstoff flr

13'000 km / Jahr
Reichweite im Auto

Elektrizitat
Sauerstoff
— Wasserstoff

........ L. BZ

........ : S Batiorie | M _:

dezentral produzierter Wasserstoff
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Interdisciplinary expertise is a prerequisite for a successful Zero
Emission Building project.

ZEMVNBREARANNBEEETTE.

Integral planning stands for a holistic approach to the planning of
structures.

A proven method for successful ZEB
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PLANNING FREEDOM IS GREATEST AT THE BEGINNING OF THE PLANNING PROCESS INTEGRAL PLANNING
Resource  Plannin S Varay /
o e, B E— S R MA R R R
T Xt—%.
enitication | BEWE | RewEmd PEERRRE | bemiitn | conmmuten | The first steps in the design significantly
Eki09 | EHREE HERIRBEME :
g el g ARERIRIR - REEEER | shape the later development of a project.

BT LR S R TT RO IF A RE ST
AP R G BRI TT =
The comparison of solution variants allows

the selection of the best solution at optimal
cost.

>

Building Life Cycle Timeline
A B T A 4 fp E Eet =) 5

Project Begin

— AN ERIEARR I T ESHERTMBE N AR A proven method for successful ZEB
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CONSTRUCTION OF A BUILDING COSTS 40%, OPERATING A BUILDING COSTS 60%. INTEGRAL PLANNING
SMART INVESTORS CONSIDER LIFECYCLE COST

Around 80% of the costs of a building are in the operation phase, not in the construction phase

ZERGN, 50-80uwrye £ BEAM AR AL I

A Degree of influence on Investment

otal costs in % r—1 2N \ﬂ-—
and follow-up costs in % foralcost 1 B}I EXO 5\_ E,] -L—I—iﬂ:l i_l_./lj\ IJ_'—Iﬁﬁﬁ-T'—X E,]
100+ v eer1-100 2% Demolition costs 20_ 50%0
80 - ¢ 80 | B e i In Central Europe, 50 to 80% of the life cycle
z cots 1 et of e prcuremen o8 g costs of a building are incurred during the
all 2 faos . . .
52 % 2 operating phase. Planning and construction of a
wl 2 building only causes 20 to 50% of the total costs.
20 l 17% Construction costs
> 3% Planning costs

Stiategy Planning Construction

Construction phase Operational phase Demolition phase

ZEeS B A, MANERERA Consider lifecycle cost, not only investment cost
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THE ZEB DUTYBOOK IS A MOST IMPORTANT INSTRUMENT: THE ZEB DUTYBOOK
IT DEFINES ALL ZEB STANDARD REQUIREMENTS FOR THE PLANNERS

A =i

R R i Bk TEEEREA FTHREBEATEFM a5k 2802 405E
o @' SKAEEN T “FEX AN,
BIM 13 A The ZEB Dutybook defines the "rules of the game"

in the form of technical, organizational and general
nEA requirements.

FAEANERERFES
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BSIRITHITA

HftpramhiRA  BREATEITA

FIEFM AR ERAE X I B B #H=:MEH The dutybook defines the goals and the tasks for the planning team
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AT THE BEGINNING OF A PROJECT INVESTOR AND PLANNERS DEFINE ALL

RELEVANT ZEB GOALS IN A ZEB CHECKLIST
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THE ZEB DUTYBOOK

gﬁﬁ@ﬁ ERVNINE oz oy FlwiiEk=gsdziloN
S5\ F - E R UM ERBIA A R EE A 0)A
The ZEB target agreement checklist allows the project

management to identify the most important objectives together
with the client already in the strategic phase.

The ZEB target agreement checklist is
the basis for the ZEB dutybook
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THE ZEB BALANCE SHEET IS THE PROOF OF SUCCESS: IT SHOWS HOW THE ZEB THE ZEB BALANCE SHEET
STANDARD IS FULFILLED

858 SIA 2040: ISTHRAVETRE e
EER Test Project for CABR ER
e THRBEYITE R EREVOALZEE L
TR /% ke
TR ENSER BREER m 11000 SREfE I}L 1’ IE 7N E
BEREHER ERA m? 9000 EER EHER _LE ?}%
AABEM—IREER IRESEHL 1 1 1
- The ZEB Balance sheet provides quantitative
F=178 Eiid By #HE i LABERSE EE R — TR . iy .
3
[ e e Il A X = evidence for ZEB certification.
HME B m? 1800| EHRIEE 1.4 0.50
ER B m? 2000| BIREE 2.6 0.80
[ SN EElat TR m? 2600 R L% 1.0 0.34
it (&) BHER m? helimm] 0.0 0.00
NG BE B m? 2500\ BERIEEAIIMERR 1.6 0.34
(i) (BAERD m? O| BIRIBEHIIMEFRIR 0.0 0.00
BIEPATAERIEE (B m? 1300 3.1 0.76
P (BRI m? 6967 3.0 1.01
KICHR: STHEEEHE B m? 8000 | BB RALHR(25/EK) 3.3 1.19
() B m? 1500| REEIEIR 0.5 0.11
RIEHR: BiE BHERR m? 8500 | SRS ERIRIER 1.3 0.28
(&m) (BT m? o|ETRLEHD 0.0 0.00
BEE TR m? 0 0.0 0.00
BIR: X5 BHFER m? 1500 RERLRIEHR (25EHK) 0.6 0.22
(#m) BT m’ 0|} FALHR (25/EK,) 0.0 0.00
ER: g&is BHER m? 1500({RiBH (FETR) 1.5 0.33
(&F) BT m? O|HRRY (PETR) 0.0 0.00
ERRE BSRE ERA m? 9000| IERCRRABSERS 3.0 0.65]
HRERGR BAE kWp 210[(fE "EE "FRHEN) 5.7 1.52
e ERA m? 9000 f4B% EIERE RS 2.2 0.51
KPREESEAEE BFERR m? 0|(FE "BE "FEHHBN) 0.0 0.00
EXES ERA m? 5000| (£ "iEE "FHEN) 2.1 0.51
X ERA m? 9000| PA RS EIES B 1.3| 0.32
REE 36 9.8
FrtE 30 7.9
2% HEFH (SIA 380) 1.0 (HHETLA TR LR A4 =BT
B 33% (B TR HEETLA LA ETETRR)

The planners calculate the energy consumption

MR ImASHRERITEREK 1T E B FEMBRHEA and the CO2 emissions with the ZEB balance

ahAant
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THE ZEB BALANCE SHEET IS THE PROOF OF SUCCESS: IT SHOWS HOW THE ZEB

STANDARD IS FULFILLED

1. Management B4R & 18

Disposal it Rz FIBEF

2. Communication,
Cooperation,

- l\;;%i“ty | Participation
ZmER,
a1k, 25
5. Buildings >3 Usonbeite
B and Urban
Development
#H X AEM
4. Supply and B RE

w— 50% fulfilment 50%A #x
e degree of fulfilment X #R8E

MDA AT ERK T ERIER BT E THRERRENRKER K

THE ZEB BALANCE SHEET

FRZEFTER A FHREFVAMLRMH

ECIEHE

The ZEB Balance sheet provides quantitative

evidence for ZEB certification.

The planners show how they fulfill the
soft requirement of the ZEB standard
with the ZEB balance sheet
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THE ZEB BALANCE SHEET

THE ZEB BALANCE SHEET IS THE PROOF OF SUCCESS: IT SHOWS HOW THE ZEB
STANDARD IS FULFILLED

BRI R R ,ﬁ\ ﬁgﬁﬁﬁ ﬁ%ﬂ j—Z[J T E .

|RIABIENER SEERBIEHER BRI TR

r D | | T eeEE—— e | 1 ]
o I e ey | RWRES Aomswe | TS Summarising planning instruments for ZEB Buildings
T No <D N o
v— / o= _
:;: [ El::l&' [ / -o; d | 1—H M B SRt 3=
' The General Target Agreement Checklist
2 BREWTIETFM
\ientifation Devetopnt | Phasa” weing Tendg e Optimazation The ZEB Duty Book
EE—— e Votaz S >
Checklist Targets ZEB ZEB'Canca?t Update Quality Commis.inning %%EI}L?&ﬁﬁ %
Rareement I S R sordingto | | DutyBosk The ZEB Technical Concept
<D Duty Book — - .
== [% [% B U] | BHRATEUHEE
0= V — ﬁn
a= V = b B ; The ZEB Balance Sheet

Four overarching instruments have proven
to be very useful and efficient for ZEB

MDA AT ERK T ERIER BT E THRERRENRKER K or 2
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Integral planning - fundamentals and prerequisites
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Interdisciplinary solutions are based on disciplinary

competences
Zill N Ff\: ETESHMENAERN, S8RFFRERF. TARIEF. ER
TEAM BREIRMINRERAYE. BEANFIENER.

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

BN ER: DAMARMEBEAFRHAM, HOXFER, EXAAEESE
(BENEF)
PREMISE Premises: Must be known to all and declared as such. No premises
S without comprehensible justification (also vis-a-vis the customer).
sl RN : HAMEBFHE N MTE. RENBRAATRBTELIEPINRE

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

RULES
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TEAM COMPOSITION

TEAM COMPOSITION — CULTURE OF COOPERATION

THRERSREUATES

INVOLVEMENT FOLLOWS TASKS FOR ZEB

2 - ETTWIESNERNITTEMEH

Architecture — ZEB mainly related to design and materials

ZHMIE - ETTRIESHMENENS
Structural Engineering — ZEB mainly related to materials and
structure

BHRATE - ETSHIEANEE RN RZ0K

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

PREMISES - LESS IS MORE

IR# A & THRER B 7T ETFH

CLEAR AND IN LINE WITH ZEB OBJECTIVES — DUTY BOOK

SHREFRTHER - LLMRRE. FEESH.
B4 EEREFBRE

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

THERELHE - tbn S S4BT a2t
HERME, THEMAGZETHREEHF

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.

FHREFIZITHE - b SAL . EMEFTERAL
B ERFHEE R A PR ZE ST

ZEB operational phase - e.g. tolerance values compared to planning, monitoring
data, periodicity of optimizations, etc.
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RULES — DECISIONS BASED ON AGREED
INFORMATION

*ﬂﬂ“ﬂﬁ%? /JlL*EE;iz

RULES SERVE PROCESS EFFICIENCY

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

FTH: EXSHERBRENE (REFMH)

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

F=F: EXTREE, FHITIAPT, BFEH
REDH, MFEME. BAFEF

Step 3: Definition of possible variants and utility analysis including
sensitivity analysis (e.g. energy prices, capital interest, etc.)
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EXAMPLE - ZURICH AIRPORT NEW DOCK E TERMINAL
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EXAMPLE - ZURICH AIRPORT NEW DOCK E TERMINAL

MR/EZEE: 1996-2003
BA: 3.5{ZEm L %EB

S hlung, , o S A2 IS 2L e S 8 » »
1 SN Rutangmit B, REHRRERE BHEH: 8FFFHK (500KK)
./~ Photovoltaik-Anlage Planing/Construction Period: 1996-2003
\\ ! !

|

[ NN\
| AR
| \

|

NN I
JB T AR TR i 17 5 B

Beschattung
durch Pergoladach

. | FIEER A PRI H Floor Area: 80’000 m2 (500 m long)

i BEBE: 300/ LB A FREMEL ERERT
300KWpHY SR & B R 5

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

1
I
i
1
I

e
. 4

S N AR R AR AR =~ A Tt

| i o | PHRIMAL: BYLBENBEER, S5, KRE
| , ! BH, KE—EARFRERN
i Emie Eoblong itk {17 - E @B+ M|l wirmegewinnung E Sypergies: Eagadg Buffer for boa.rd.ing ramps,.StructuraI.
. Energiepfahlen || “HA™  TH™ | T T || mitEnergiepfahlen | Piling, Shading with PV, supply air integrated in the furniture
: (Sommerfall) || T~ W™ | "HIT B T|| (Winterfall) E
1 < A | I - <~ - =

BENREIRIEHETT B AT A ! , ! . i BRI REIRAE S TR | .

(E=) (£3) BEREALE - ETFHESNERERRENRFZRNE

Building Technology Engineering (MEP) — ZEB mainly
related to energy sources and efficiency of systems needed
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EXAMPLE - ZURICH AIRPORT NEW DOCK E TERMINAL

BERME (40K, HEMEIE) EHAIHE: 300MReERE (L&)
Energy Piles (40 m length with integrated piping) Building Section with 300 Energy Piles (red)
I ~ | I I I I I I
Energiepfahl g: )5t IHEBTA 0 | | | | | |
Riicklauf der Vorlauf der st B LLL AL I | ; JI__FIJHII I'II'I::I.I_T:H:I'. I | :
Wirmetrager- Wirmetriger-

R i LT | \T =1/l |
SN RE SN RE T i | |
5% pidis ' |

Bohrpfahl - L} | |._ = I
-’Eﬁ}’l.’ﬂ?t\ |

‘ Bewehrungskorb [
i Anlﬁl% . .
7 )]
Wiarmetauscherrohre

s
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EXAMPLE - ZURICH AIRPORT NEW DOCK E TERMINAL

KRETR (300kWp, £EREPFH) K IE— LB KR SR ENBENNE R
PV Roof (300 kWp, integrated shading) Supply Air integrated furniture (RIFREAHEX)

Double facade (climate buffer)
with integrated boarding ramps

B l: l.- F III//

PR ¥ Y T T PSS

- -




Bl & o] $5 5T ik i IR

%

THY T3 3%

INNOVATION & SUSTAINABILITY — NEW METHODS NEEDED

FIERBTHRE-Z SR B N FRER L T 155

fRIRTTR

THE METHOD FOLLOWS THE CHALLENGE — INTEGRATED
PLANNING FOR ZEB AND SUSTAINABLE SOLUTIONS

“B8 KT F A =K B T Xt p AS By e o
BRI E (1949-2010)

FOR ZEB

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

candles®

Oren Harari (1949-2010)



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22

