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CST 1/ Concept origin
le futur en construction ﬁ%@)\ﬁ

The French Energy Efficient Buildings International Benchmark shows
that the German Passivhaus concept and the Swiss Minergie®
concept are the most interesting ones in Europe.

EE R ERE AT R 5T R I B B E #YPassivhaus Mim+
HIMinergie® FRiR 2 RN & Bl 5| DB

Two French regions close to the two countries, Franche-Comté for

Switzerland, Alsace for Germany, decided with a southern region,

Languedoc Roussillon, to elaborate a French concept from these

experiences.

EEE R T MEEREN A=A A FSARERFH DK XREER]

i&@%ﬁ*ﬁ&—ﬁ#&kzﬂ&u&% B A E Y 2 50 K & E B — A
VB E BT

With two banks, Caisse des Dépbts and Banque Populaire, one
manufacturing companies lobby dealing with building insolating
enveloppe, environmental organisations and CSTB, they founded the
Effinergie® association in March 2006.
ERRBTZEEEREERTSERRT) BERTRERRETmET L
W, ARSNRRALMCSTBAHEES O T , T200653 AFM AL
T Effinergie® &
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CSTB 1/ Concept origin
e futur en construction ﬁ ilﬁ

The association chose a concept close to the Minergie® one, which is less demanding than the German
Passivhaus concept:

& B 3L ¥ HAH#E B9 B 2 38R B = Minergie® onefY K | EXTBEMAY ER LEEE MY Passivhaus B — L

Standard Minergie Minergie-P

#RAEMinergie Energies renouvelables B4R D lz.
recommandées - exigées -

Besoins de chaleur pour le chauffage RMSBEFE

Renewable energy

7N MEA AR

ps 80% de la valeur-limite SIA - 20% de la valeur-limite SIA Heating needs
& Etanchéite a lair ooy Aﬁ@ AmAH
bog}ne = cggtéfllée = Airtightness
=}
I Isolation thermique  mipgt S#E
ﬁll]] 15420cm - 20435 cm Thermal insulation
B N =]
JHL Vitrages isolants ~ FEFRE F%MRM .
e ¥ doubles — triples = Insulating glazing
—_— Distribution de la chaleur BARSE BFRE
—$ distribution conventionnelle — chauffage 4 air possible = Heat distribution
! — Appareils ménagers de classe A L HRARG )
© _ recommandés — exigés _ © Household appliances
1 r B AR 4}
| . .
I Aération douce gy Ventilation
O recommandée — exigée 51! L BEX
o BY BR L Thermal efficiency needs
3 Besoins de rendement thermique  #3%s | ;m%l$
XTI TFIITITT pas de prescription — max. 10 W/m? & MM - .
p— T Energy consumption
= m JF/ N
ERkwWh/m?2a Indice énergétique chaleur Elllkwh/m2a RETRHE
#dgiR

See http://www.minergie.ch
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http://www.minergie.ch/

CST8 1/ Concept origin

le futur en construction

Bl R

The Minergie® concept is easier to implement on the market than the
Passivhaus one.

Minergie® FRiIRBE S Lt PassivhausBt 2 E 11 L ER 5 Kk

Created in 1991, the Passivhaus label represents 1% of the new annual
German construction.

B1991F I LAk , Passivhaus #RiR G BESFHERRNN1%
Passivhaus is for the moment more a reference concept to inspire
solutions than to be implemented itself on the market. .
EHRREEFARXEERN TS LXHE , Passivhaus EZH =R HAth
MBS R M - MERFRISRINE

Created in 1998, the Minergie® label represents 20% of the new annual
residential Swiss construction. . N

2%&}1998$1§2E1«1§E , Minergie®¥ iR St BEHMEREEETNHN

First success factor: to choose among different concepts, the easiness

of implementation on the market is a priority criterion

B TRINER . REREEA NI LB TREREMRSHERBE
PRITIERA B ERY
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CST 1/ Concept origin

le futur en construction w«é\ E s‘ﬁ
I J) g

Before the significant impact on the market, three steps are usually required: testing, concept
definition, dissemination.

ENTHERLEXMZADAELH=ZAHME : WX, MSWENEIE
If a country defines a concept from another already existing one, testing is not essential.
MREEEL —MNAESIHBEENEE , RAEKEXNIHAVELERE.

In France, the Effinergie® concept has been specified before testing:

Country Label Testing Concept Dissemination
FRiR M3zt 8= i

Switzerland Minergie®
Wt

Germany Passivhaus
BE

France Effiner, gle®
Z=H

Second success factor : to define a concept from another already existing one allows to avoid the
testing step

BRI RBRE  BERFNRNRAFANZRRENB TR REE N X PR
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CSTB

le futur en construction

1/ Concept origin

B IR

But when a concept is defined without preliminary testing, it has to be improved from
experience.

BRE ﬂui MESHEBELXBET — MR NERE | AT HXANELKKERHPE
Z J'B|=| =.

One example: when the first Effinergie® label version was created, renewable energy
production (photovoltaic, wind turbine...) in the building was not limited.

BRI - HE— /\Efflnergle®1‘m\ﬂi7‘ﬂﬁ|]_LE’JEI‘Hlae ORENEBRPUBEERCER
B, KU ) B B — N B R A

It was possible to compensate bad insulation by high renewable energy production,
which Is a bad technical solution.

No(\j/v, to obtain the label, the renewable energy maximum production is 12 KWh par m?
and year.

XS HHLEREE A URMHIZE T BERRNGERMMMRAA TR , MXAFT
REFBTRESEMNEARHE

RENTHIXMR , IBLERREFEZRINETFHREBF12KWh

Third success factor : the concept has not to be rigid, it has to be improved through

learning from experience.

BRI XBER : ISTRELN , eHEEXRLZENENTMFAHEERS
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CSTB

e futur en construction

2/ Targets
H 5

The two requirements to get the Effinergie® label are very simple:

Effinergie®FRIAAF MEN H 2 HER

Firstly, the maximum energy consumption of the building for five uses of ener%/
must be 50 Kwh per m2 and per year for new buildings and 80 Kwh per m? an
per year for refurbished buildings.

F—  FEEADPIITBRTENARESNTEES0 Kwh/EXK/F |, TrESUENE
Srh il B BE 3280 Kwh/SEXK /&

The results are mentioned in primary energy KWh per "hors oeuvre” m2: useful
surface plus other interior surface.

J‘ZEF)?}EE’\JEJ‘E%E RERHROES  HANNHE Sm 2 RAERR" : BEH
EAR N Btk 1, ML ER

The five uses of energy are: space heating, hot water, ventilation, lighting and air
conditioning.
ENMNZEENAED IR - XIE, £FRK, BR . REAMNZHE.
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CSTB 2/ Targets

le futur en construction —
H %5

The Effinergie® label performance is 50% of the current 2005
French rules for new buildings.

X BEffinergie®FRIRBERAR AR B EREFE LL A E B BIRY T B E R
T REPR/EEIR50%

Secondly, the building air permeability should be less than 0,6
m3 per hour and m2 for individual houses and 1 m3 per hour
and m2 for flats.

HZ YA EFEEBRANSBEEIEG/PEHRSIXENT
O.6m3,’RETEmﬂUE'J\:F1 m3 /h.

Fourth success factor : the label requirements have to be simple
and in limited number.

BN RBER : FIRNFHERSBACMERAT , HB
HBB XA E
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CSTB 2/ Targets

e futur en construction E */_‘R

Switzerland is a small and rather homogeneous country. The
Minergie® label has one energy consumption requirement for the
whole country.

TR —IPMNRERRANEIENELEIRBDHESR , Minergie® #r
MNP EENERBERA TR T £E

France gets three types of climate:

EEEBBEE=NRIET

- Continental  KFEtESR
-Oceanic  BFHSIE

- Mediterranean i F SR

It is necessary to define different requirement levels according to
the climate zones.

R b SR TE RN UERTH R SR ET NS
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CST8 2/ Targets

le futur en construction
B ¥

¥ &
&
o
- Nt
b N\ Venvironnement
) i} .
F f ] -
Qualité de vie ef économ ie g

requirements according to the climate zone:
FRIAX BN RTFRER !
New buildings: $T2 2R
- 65 Kwh/m2.y in the North
JEER 65 Kwh/m2.y
- 40 Kwh/m2.y in the South
FAEB 965 Kwh/m2.y
Refurbished buildings 7 8E & 22 51
-104 Kwh/m2.y in the North
JtEBH 104 Kwh/m2.y
64 Kwh/mz2.y in the South
FAEB 65 Kwh/m2.y
Fifth success factor: label requirements must be
adapted to the climate
BREMHIMHXBAER | RN ERMAESY
b B U4 AH S8 R
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CSTB 2/ Targets
H 5

The requirements must also be adapted to the altitude. The
Eff_ilrgjeirr]%ie® label requirements for a 50 Kwh/mz2.y type new
ui
[2) B s A 1 L3 R AR B Y B K & B Effinergie® FRIAXY F50
KWhZEGHER
- Plus 400 meters: 55 Kwh/m2.y
& F 400K : 55 Kwh/m2y
- Plus 800 meters: 60 Kwh/mz2.y
& F800K : 60 Kwh/m2y
Requirements for a 80 Kwh/m2.y type refurbished building:
X F & FNBEE RS0 KWhAEGMHER
- Plus 400 meters: 88 Kwh/m2.y
= T 400K : 88 Kwh/m2y
- Plus 800 meters: 96 Kwh/m2.y
= F800K : 96 Kwh/m2.y

Sixth success factor : label requirements must be adapted
to the altitude

FANMRUINXBER : FIANERETEN S MNBREE
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CSTB 3/ Process and use

le futur en construction

OR X IR

Some examples of good questions specified in the “How to manage an Effinergy® project” Guide

2BIRM |, EEMnergyPW E EBFRENERVAIBNERAT AN TIEFEESE

Briefing
B E AR
What is the experience expected from the contractor team in the field of low energy buildings ? What

g)oes the team know regarding the label requirements ? Do they work with an expert in energy efficiency

?x’ﬁ]ﬁﬂiMﬁﬁ‘éﬁEﬁ’i%ﬁ@ﬁ%ﬂﬁfﬁﬁﬂﬁﬂi*ﬂi MLEZL ? BFE R ANMAE FERERITRN ?
MNREMERATRERFABIFE?

I;Ias the client planned fees in order to let the contractor team perform an energy efficiency optimization

UESFEREREREE T RN L EENRL SRR ?

Has the client mentioned the wish to carry out devices to highlight the responsibility of the future users
(building use notice, meters visibility, energy consumption per use)?

WERBRTBERFAXNEE KAV THFRENMEAENEXIRE BREAERITER, BX
FRERATE)?

Seventh success factor: the client has to be motivated by energy efficiency and has to chose motivated
partners

BEMRIIRRE  WEXTMERERAERNI D , FEEREETZITRNSEAH
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CSTB 3/ Process and use
e futur en construction H*%%u ﬁm

Design

%t

Is the heat engineer in charge at the very beginning of the project ?

IRMBBENTHEMERESS THENRIT?

Have the architect and the heat engineer optimized the building and its equipments by studying

the whole means: compactness, management of solar contributions in all seasons, inside zoning,

high insulation, thermal bridges limitation, air tightness, choice of equipments, choice of energy ?

BERTREMNEELEM —ESENRZNERNPINATHITTER , B0 FLUE. 81N F

wkm YRR, BRASSX, SRENEFEHFRE. AFNLE, SEME, RENER
Eb/ *ql’kE’Jﬁ?gF ?

Has the designer and the heat engineer informed the client of the choices impacts on investment

and operating costs and also on the management and maintenance of the building and its

components ?

E RMMREIEMERSFLERMREEENZRUAREARAEREEITEENRANGR

Have the designer mentioned in the construction contracts that an air permeability test will be
performed on the building ?

BRRITERESHEEREAHTRIENEZITHINRBELERE ?

Eighth success factor: a new relationship is necessary between the architect and the heat
engineer and between the two of them and their partners

BANHIIARE  XAEY—HEFRAFEREIRTHORESHEXR , mMEMBMNMEMBESENK
HFHEFELRABEE
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CST 3/ Process and use

le futur en construction

OREX IR

Construction
IR

Is an intermediary air permeability test is planned in order to easily implement the eventual
corrective measures 7

EREINEPREHITREMREUEAURNANEEF BERAREFENGR?
Have the products and equipments performances be checked to be in accordance with
the thermal survey ?

BRRENmNEMEE MR T AENEREYS ?
Have the technical details been sent to the relevant construction firms ? Have the details
been discussed with the firms?

S IRRNELIRRE THRANEARGR? RITARERXERARAT FHERS
BT TR ?
Is an intermediary works receipt planned before the laying of face works and the

shutdown of pipe ducts in order to observe the quality of insulating material laying, pipes
and cables routing and the quality of eventual air tightness membranes?

SEERENTERE R MR TTANIRRERY  XREAUNREME , B4
DS EZ B RER TN |, AT SR B & E R R IR T
Ninth success factor: air tightness must be a priority for the construction firms

BANXBER . FESEESABEACUFERNLEEZERNEREER
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CSTB 3/ Process and use

le futur en construction

T2 fEH

Commissioning

BRR R

Have the air flow rate of ventilation systems been adjusted, has the commissioning report been
written?

ZRAGH[AREREZGEEXRAT , REEEEHREREMARE 2
Have heating systems regulation and programming equipment, domestic hot water production
and air control been adjusted ?

RERGHBPTHNEZERE , ENEERKNZEZREEE S WA ?
Has a building management guide be written for the Facilities manager ? Does it include the
whole technical information for a regular equipments maintenance?

EANBREEEARER TREEFNEEESFM? RERH T AT RBNEARAT HEA ?
|s there a use notice for the users?

TR NEECEAERHETEASN ?

Tenth success factor: a successful commissioning is important to maintain the planned
performances during the management of the completed building

BTNRIINKR EEERT ZENEANE , EROVREENFRERIEARRALE
RFEMERKELE
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FSTB 3/ Process and use
L T FZEFE A

Building use and maintenance

B R R 4R

ls there a use and maintenance notice for the users including energy features ? Was it
presented to the occupiers ? This notice is supposed to point out particularly the following
points

EENERERE T ERERANEFERE , SEERER ? BRERESNE ? EEisl
RMZSEFEUTILR :

Management control of the temperature by describing systems and their use method at the
users disposal

MiZOAFTAEAZREERFINATREREFRASE

Use of domestic hot water and energy cost of the different behaviours
ERNEFRKEFRRHERITH THEERAA

Maintenance frequency of heating systems and maintenance contract necessity
BAXRRRGENEHLEFNRFEETILE

Necessary maintenance of mechanical ventilation systems

P IE X R & HY 4537

The choice of household appliances (refrigerator, freezer, washing machine...)
2R A B BRRYIE R (K8, KAE, EAKHL. )

Eleventh success factor : the quality of the use and of the maintenance

is essential to meet the energy efficiency targets.

BT —IMEUHxE | EENERNEF ZENFRIEEBKFEEEXREENFEA
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CSTB 4/ Architectural and technical solutions
le futur en construction Efﬁ Ej:imj:%ﬁﬁ

4b L
Architecture j?ﬁé Current French
BH effinergie 2005 regulation
o 20055 EE B H T sEHSE
Compactness Recommended Not taken into account
4 ZK) KRER
South orientation Recommended To be considered
R[] Z1 ZIE
Summer comfort Essential Often necessary
BEEFEM FEZ AZ1ER FTEE

Twelfth success factor: a bio-climatic architecture is highly recommended
for an energy efficient project

BTZARNKRE  ERSRBRAEEF NI E FRAD#ESR
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CSTB 4/ Architectural and teChrlfal SO|L\J’[ItOtﬂf
e futur en construction EIFL 5*&7"*5 ﬁﬂ’,

Insulation Current French
B SRR 2005 regulation
2005F EE BN T RENT
R Roof (m2.K/W) 6,510 10 4tob
EMRE
R Wall (m2.K/W) 321055 221032
BERE
R Ground (m2.K/W) 24104 1,7t029
on earth platform
5 it E ARV R ARRE
R Ground (m2.K/W) 34tob 2404
on crawl space
KR RZEZERRE
Thermal bridges Very limited Limited to medium
i HEER R #F — MR K-F
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4/ Architectural and technical solutions
CSTB / Architectu lical soltions
le futur en construction EH‘LE*&K*E ﬁm

Windows e A Current French
B {k effinergie 2005 regulation
2005 EEEH T EEHE
Uw (W/mz2.K) 1,7t007 21016
Solar protection Essential Often necessary
i FH TG EE AZ1EH THE

Thirteenth success factor: an energy efficient building envelope has to be much
more insulated than a current one

BT=RIAIRE | RROEREMVERANRBKFLLIARTNHERTHRES
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CSTB 4/ Architectural and teChTfal SO|L\J’[ItOtnf
le futur en construction EIngiij(*E ﬁm

Solar energy Current French
ABHEERIA 2005 regulation
20055 EE B H T sEME
Solar hot water production Recommended 7o be considered
A PABEFR K B HE FEZE
Photovoltaic electricity To be considered Rare
production EEEE JLFERE
HARE

Fourteenth success factor: solar hot water is highly recommended, photovoltaic
has to be considered

FTENKIIERE | KEARRRAKRNNZANEE , KRRBESEFRHTNIETEER
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CSTB 4/ Architectural and teChrlfal SO|L\J’[ItOtnf
le futur en construction EIngiij(*E ﬁm

Current French

2005 regulation
20055 £ E 2 T sEME

Low consumption fan

Ventilation Mechanical ventilation A Mechanical ventilation A
@R category or or B category
Double flow with an AR FNBER AL E X
exchanger output of more
than 80%

AR TEENMBRIERE , IR
R R IT80%HI XN r_.| /Ju.'HF/_

Fifteenth success factor: mechanical ventilation is highly recommended, double flow
ventilation has to be considered in rigorous climate

FTENEIIRE BN ESIAIHEE , NARBEAREEZMEXAHTEER
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CSTB 4/ Architectural and technical solutions
le futur en construction Efﬁ ﬁj:ijtj:jétﬁ/ﬁ

Heating and domestic j%g =3 Current French
Iy l& .
;Eé;; :?ge’r“;k enlner gie 2005 regulation
Electricity Heat pump with an outout | “Joule effect” equipment
B, S A of more than 3,5 “BEEN " 1R
PRBEAFRHA T35
Gas or fuel Condensation boiler Low temperature boiler
RARR., Bd EERNT ikt ol
Wood Automatic wood boiler
AL class 3
SR B SRR TA

Sixteenth success factor: efficient heat pumps or wood boilers or condensation Gas
boilers are recommended

FBTANEIIRE  BEMRBENARINERKRRF , URARAFHBNS K DEE
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CSTB 5/ Economical aspects

e futur en construction _-I ﬁ
2555 [a]

In Switzerland, if the difference between the initial cost of the building and the initial cost of a usual
building is more than 10 %, the building is not labeled Minergie®.

;[g%ﬁn‘ai , MRTREERME WA RALEBREFRESH10%A L, BAZERFEHEE FMinergie®
;.R-L/\-

The initial cost of the first energy efficient buildings designed and built by a construction team (client,
architect, heat engineer, construction firms, facilities manager) is often high, because the team needs
to learn how to make brief, design, construction and management of an energy efficient building.

BHENERNDBEE—RARE  ANRRAEES (ERELE BAMN BBIRM KL, 5
BAEREEE N EEET AR SE ARG R 1T FE T A] EEEE AT,

This learning process, through several successive projects, allows the construction of such buildings
with less than 5% of increasing of the initial cost. Such an investment is easily reimbursed by a lower
operation cost. Energy efficient approach needs thinking through a life cycle cost analysis.

MIXANZEIEE |, EERINROIBEAE ML Rt A DU IS 22 510 4] 28 ¢ 7% B9 1 D042
E%/%Xgmlﬁi%%lg?ﬁﬁﬂﬁwﬂﬁ BURERNERESRE Wit S ﬁbx‘&EInIﬁE;E*FHﬁ’:E
Ap /=

Seventeenth success factor: through a life cycle cost analysis, an energy efficient building is almost
always profitable. A learning process of the construction team allows a low level of supplement of initial
cost.

BRI XE BYLLEREABNRETHEE  RESENERA/LTFERENTEN. BH
A 495 31 A2 A AR BRI AT H % O 2R .

SUSTAINABLE CHINESE BUILDINGS AND CITIES FASEP PROJECT 2008 September 24 jean.carassus@cstb.fr Page 24/29



CSTI3 6/ The success factors
le futur en construction Hy{[%)ﬁlﬂ H@;&%ﬁ ?\

A/ THE CONCEPT
A

7

1/ To choose amongEdifferent concepts, the easiness of implementation on the market is

agpéic#ty criterion BREERATH LBRZREIHERMARZHERBRSPHTERN S

2/ To define a concept from another already existing one allows to avoid the testing step

BREEENRIRFINELERE LB 2T AR EENHH LR

3/ The concept has not to be rigid, it has to be improved through learning from

experience BMEFEELY , ENEASRARNRNH AN EEES.

4/ The label requirements have to be simple and in limited number

RIANEERLAMRAT |, FEERBLTEMN

5/ Label requirements must be adapted to the climate

FRIRE ER A = 3 1 SR E R

6/ Label requirements must be adapted to the altitude

PRIREY B R AN 2 3 B B 8 BE M S Y
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CSTI3 6/ The success factors
le futur en construction Hy{[%)ﬁlﬂ H@;&%ﬁ ?\

B/ PROCESS AND USE
TREMEEH

7/ The client has to be motivated blener% efficiency and has to chose
<

motivated partners A EHMEEREEHA
B SN £

8/ A new relationship is necessary between the architect and the heat engineer
and between the two of them and their partners 278 3 —f 22 3 i [ &8 T
BHNHMESHERR  MEMATNNEESERFENRRBEFEER

9/ Air tightness must be a priority for the construction firms
BESREMLTHEFRECLERMLEZEENERZRER

10/ A successful commissioning is important to maintain the planned
performances during the management of the completed building

EEBRRIZENEAKME , BRNBRERENFRRFERNERNBALFTEN
EKIELL _ERRIE
11/ The c?uality of the use and of the maintenance is essential to meet the

2

ener% ficiency targets. IE¥AIERAFMLES I RENRIEGEERKFREEX
EENEA

My N, HRERRFSETZITR
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CSTB

le futur en construction

6/ The success factors

S IRy R B A=

C/ ARCHITECTURAL AND TECHNICAL SOLUTIONS
BHRAERGR

12/ A bio-climatic architecture is highl{};irgc(:%r]nmended for an energy efficient project

ER[ERBRRNEEFERAAE

13/ An energy efficien buiIdin%envelo e has to be much more insulated than a

currentone KRRV S EEREBFNHETF SR RBKEXMEAKXKESTRNEH

IS

—

ot

14/ Solar hot water is highly recommended, photovoltaic has to be considered < FH

ERKBBIRZ K DR , KRREBELAMTFEER

15/ Mechanical ventilation is highly recommended, double flow ventilation has to be
considered in rigorous climate

IHEBERESI R NEE , NARBENREEZSBEAETEER

16/ Efficient heat pumps or wood boilers or condensation Gas boilers are

%c*c&r%nended BEMABENARIERRAF , URSBRFEAEYE X
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CSTB 6/ The success factors

S IRy R B A=

le futur en construction

D/ ECONOMICAL ASPECTS
42 33% 17 /X
17/ Through a life cycle cost analysis, an energy efficient building
is almost always profitable. A learning process of the construction
team allows a low level of supplement of initial cost.
BReEwAMNEES A E , RESEREF/LFERER
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CSTB

le futur en construction

Thank you for your attention
Any question ?
B & ?
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