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Low Energy Buildings

30-50 % 20,000
17,000 2002
Energy Performance of Buildings Directive, EPBD 2008
(Energy Performance Certificates, EPC)

27 12

84 84 98

EPBD
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LEpE R R R F MR A A3 x
R LT BERF iR
(United Nations Framework Convention on Climate Change, UNFCCC)
bid ?;K?‘;zi T 2 (European Commission)
T @ERFREE AR EM IR R Z B - F

MAETAFYEFFMOER DRI ATAHAFLARERES BGD

“ 2004 15
2012 8 ( 1990 ) 2000

(European Climate Change Programme)

2005 10 2010




Council 2005
o Directive 96/61/ EC 1 1
(Directive 2003/87/EC)
2005
o Directive 2003/87/EC 11 13
(Directive
2004/101/EC)
Council Decision
— 93/389/EEC 2004
onitoring ~ 3 10
Mechanism (Decision
280/2004/EC) Decision 280/2004/EC
2003
2010 10 27
(Directive 12%
2001/77/EC) 22.1%
Biofuels 2004
o 2005 2 12 31
(Directive
2003/30/EC) 2010 5 75
2006
cogeneration 2 2
(Directive 2004/8/EC) g
(Biomass Action Plan) -
((Intelligent E_nergy- 2003-2006 250
Europe’ funding 2003-2006
programme
(Decision
1230/2003/EC))
2006
. - 1 4
EPBD((Directive
2002/91/EC))




1996
(Energy labelling of
domestic household AG
appliances)
(manufacturers) 2007
8 1
EuP (Directive . ;
2005/32/EC) (requirement o
Eco-Design)
2007 6 30
2005
o 2007
(Directive 96/61/EC)
(MCP
Motor Challenge ( ) 2003-2006
Program)
4 7
370 2005-2008
2006 470
2006
2001
2003-2006




2003 12
(Directive 31
2003/96/EC)
HFC-134a
/
(Directive 2007
96/61/EC)
(Landfill 2001 7
Directive 1999/31/EC) 16
2005 12
2000-2006
20
. 2003-
((Regulation 795/2004/EC))
| nitrous oxide 1993
N2O((Nitrates
Directive 91/676/EEC)
2002-2006 20
12 2002~
2007-2013
110
2000-2006 235 2000-2006
120
47
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80
20
(2012/05)
2007 3 2020
1990 30%
2020 1990 20%
2020
] 20%
- 9% 20%
] 10%
2008 1
2008 12

2009 4



2020 1990 20%

30%

2013
EU's emissions trading scheme, EUETS

2020

2012 2013

2020 2005 21%

N2O
PFCs 27

2013

2013 50% 2027



100%

2020

20%

2020

10

20%

2005

20%

49%

60%

10%

2020



10%

10%
CCS
2020 12
3
2012 1
2012
~2015 120
25% 2020

95 2020

2020 6%

10%

2007 2013 84
10



2030

82%

65%
93%
2020
61
2020 10
270
2020
5%
2020 100
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2008

110

30

11

1

50%

57%  84%
500
370,000
340
20%

1
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(EUETS) {ARZRF#EEZF Mt fR2£L 45

()
2
1992 UNFCCC 1997
Kyoto Protocol
UNFCCC
1992 1994 3 21
195
UNFCCC 1997 12 11 Kyoto
Procotol 20056 2 16 37
6
2008-2012
1990 5%
3 Clean
Development Mechanism, CDM Joint Implementation, JI
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15 2008 2012
1990 8
15 2004 2007
10 6 8
1.
2011 11 28 12 9 Durban
200 2012
2020
2
2

2020 2005 17%
2020 1990 20%
2020 1990 15%-25%
2020 1990 10%-20%
2020 1990 30%-40%

2020 2005 17%
2020 2000 5%-25%

2020 1990 25%
2020 2005 40%-45%

(2012/05)

2. 2020
2011 3 2020
2020 1990 25%

2050

20%
13




20%

2020 25 2030 40

1990

carbon capture and storage, CCS

2,700

500

14

2040 60

80%~95%

GDP1.5%

1,750

EUETS

2050

GDP 19%

3,200



() -EPBD

(
)
(Regulation) (Directive) (Decision)
(Recommendation) (Opinion)
(Council of
Ministers)

EPBD 2002/91/EC(Energy

Performance of Buildings Directive) 2002

2006
EPBD 2002
EPBD 2002/91/EC 3
3 EPBD
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() 1000
()
(EPC) EPC 10
OEPC
() 1000 10
()
()
(2012/05)
EPBD
(EPC)
(Nearly Zero-energy Building) 2010
(EPBD)
(Primary Energy)
(On-site )
(Member States) 2018
12 31 2020 12 31
() EPBD EPC
EPBD EPC

EPBD EPC
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EPBD (Energy Performance certification,
EPC)
2006 8 02008 1
2009 1 1.
2.
°
:2007 6 ®2008 6
02009
2004 5 P
:2008 2006 1
4 ©2008 3
02008 11
02009 1
[ :
02010 1
02010 1. 2.
2004 2 2005 1
2006 02010 1
2006 3 2009 1 1. 2
1000
2006 02005 12 1 2
3. 1000 4
2006 9 02009 1 1 2. 3
2007 4 02008
2009 1
2007 3 02006 11
2007 7
02008 1 1000
2007 02002
02008 7 1965
2009 7 1965
2009 1
2009 1
2006 5 2009 1 1 2.
1000
02012 1
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2006 02007 1
02008 7 1 2.
02009 1
2005 8 02007 2
02007 7
2007 7 1000
02008 7 1000
02009 7
2008 3 02009 1
02007 1
02009 1
2007 11 02009 12
2006 11 02009 1
02009 6 (
2006 11 02008 1
02009 1 2.
2007 9 02009 1 2.
3.
2006 4 02007 7 1 1000m*
2.
02008 7
02009 1 1. 2
3 4.
2005 12 02007 1
2010 1
2005 11 02008 1 1. 2
3. 4.
2008 9 02008 1 1. 2
2006 3 €2007 10
02010
2006 6 02009 1
02008 12 1 2
02009 1
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/ S / :2008 10
2006 3 ° : 2006 1. 2.
: 2003 1000
: 2006
8
RICS!(2009/12) (2012/05)

(Air Tightness)

(Heating and Cooling) (Passive
Solar System) (Passive Solar Protection)
(Indoor Climate) (Built-in Lighting)

(Active Solar System)

(European Standardisation Organisation)

Royal Institution of Chartered Surveyors
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(Energy Performance Certificates

EPC)

EPC 2009 1

2002 EPBD
EPC EPBD EPC
()
1970
EPBD
15000-50000 2006
15000
1
(1)
2,000
1,000 (

) 26% 15% 1% 1

20



12000

10000

8000

6000

4000

2000

SFH TH MFH AB

m 81 EREUEL - )

SFH(Single Family House) TH(Terraced House) MFH(Multi-Family House) AB(Apartment Block)

Typology Approach for Building Stock Energy Assessment(2011/11

43%

(Residential construction compay)

2

30%
(Space Heating) 73% (Hot Water)

12%

2 Energy Research institute of national development reform commission(2010)
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100%

0% m Lighting
80%
m Domestic
70% Applicances,
communicatio
60% ns
= Cooking
50% Ironing,ect.
40% = Hot Water
30%
20% m Space Heating
10%
0%
(2011/11)
2 2008
)
EPBD 1970
1976 (Energieeinsparungsgesetzes
EnEG )

EnEG1980 ENnEG2001 EnEG2005 EnEG2009
Heizkostenverordnung

Heizungsanlagenverordnung

(1982 )
3.5W/m?K 3.1-3.5W/m?°K
20%

40%

(2001 )% (7w R - AR F Rdp R
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1977

WSVO(Die neue W&ameschutzverordnung )

1984 1995 2002
WSVO EnEV2002 3
A
U
U
30%
U
25%
EPBD
“ }
1977 1984 1995 2001 2006
WSVO WSVO I WSVO I EnEV l EnEV
Intelligent Energy Europe (2012/05)
3
& i ikiz s 7wl EnEV2002 EPBD

20%

2 p41f7  Kreditanstalt fr Wiederaufbau ~ Kfw
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EPBD (Energieausweis) 2006

1 K KT R

R aE JeDRE F B LB R R

FE) LA THF R ABAE 2 2007 6 27
§ ¥Rk 7 wp]  EnEV2007 2007 10 1
FExEANRELIMAEHS PR RE 2008 7 1

2000 1 1

EnEV2007

oy st

ATREE AL ERAFM AR R ST 71

©)
(Bundesministerium fir

Verkehr, Bau und Stadtentwicklung  BMVBS)

Bundesministerium fUr Wirtschaft und Technologie BMWi

( BMVBS BMWi)

DENA(Germany Energy Agency)

DENA(Deutsche Energie-Agentur GmbH DENA) Kfw

2001 2002
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DENA

50% KFW  26% 8% 8%
8%
5
5
BMVBS
BMWi
DENA
(2012/05)
EnEG EnEV Kfw
DENA*
Wauestenrot Schader Betelsmann
8 EPC DENA EPC
* DENA (50%) (BMWi)
/ (BMELV) / (BMU) /
(BMVBS))) KFfW(26%) (8%) (8%) (8%)
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6

Energy Conservation
Act(EnEV2002)

Heating Costs Act

Renewable Energies Heat Act
Renewable Energy Sources Act
Market incentive subsidy Kfw
program(MPA)

KfW energy efficient construction and
refurbishment programs(

)

KfW funding programs for
municipalities to invest in sustainable

infrastructure(
)
Program for energy consulting(
)
Regional and local programs for
delivery( )
DENA
pilot projects( )
market instruments such as energy
performance certificate( )
networking
Know how transfer
International liaison( )
what works collaborative(2011/09) (2012/05)
2.
(1)EPC
EPC 4 EPC

EnEV2009

100

26



15,000

10

No—

>4

apartments

| NO |

19

711 1

WSVO01977

W1

e—

PLEA 2008-25" conference on passive and low energy architecture

(2012/05)
4

21

EPC

27

PB4

DENA




2009 1

100(
55-94kWh/ / )
55% 140%°

115%

3.75% 2.37%°

5% 2500

Optionl  KfW efficient building115(

115%) 2.37% 2.5%
Option2 7.5%
5625
NHF AP REFRGG N [ HHRERTH 1~3
7
7 Kfw
KfW efficient Option 1: Option 2:
building Credit and subsidy | No credit and only subsidy
Compensation Investment | Max. support per
credit subsidy Subsidy housing unit

Measures in exiting buildings

5 Www.enev-normen.de

® KfW Promoting Energy Efficiency in housing
! Martin Jakob CEPE ETH Zurich Switzerland
28




115 2.5% 7.5% 5625
100=new 5.0% 10.00% 7500
building
85 7.5% 12.50% 9375
70 10.0% 15.00% 11250
55 12.5% 17.5% 13125
New buildings
55 5.00% - -
40 10.00% - -
5 75 2010/11

www.enev-norman.de(2012)

Kfwe
KfW Kfw ¢ ARl
DREREFRHR Ld P FERFE KW KfW
90%
(2)EPC
5~ 7
8 Kfw 1948
(80:20)

Kfw
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Energy performance certificate e i siins:

In accordance wiith sections 16 et s=qq. of the German Energy Saving Ordinance (EnEV)

Valid umtilz 12 01 2010

Building

Type of building Apariment block

Addraz Any Street 1a, 12345 Anytown
Part of building Front building

Yaar of truction of
e 1027

Year of construction of 1282

Mumbss of fats [

Building foes arsa By) 575 mF

Renawable energies Mon-existent

Vertilation Wirdow venfilation

Oecasion far isiing O Naw bulding
tha energy performance @ Remingsak
cartificats

O RalurbEhmane
(modWcaon emmsion)

o mherjelinoary

Notes on information about the energy quality of the building

Tha anengalc qualcy of bulkings cn by rargy tadar or by tha arakyds
of anergy consumption. T Bulking fiooraraa kusad I with ChaErEs whicl tha lking
fcor arsa. The W akimate cormparisons | S0 P 4]

O Tha ansrgy perfomance carics has basn |musd by Medns of calcy done basad o thi energy demand. Tha MaUlsan rendsrad on
page 2.4 i3

I Tha anargy perk ¥ ana sing thaanangy corsumption. Tha rasufts ara randarsd on page 3

Diaca colkection (ansrgy jenrgy by o
0 Addklenal Informanion aboe ana gy qualcy arearmchad o thesne gy

| amamor

camicana j ¥ o).

Notes on the use of the energy performance certificate

Tha enengy pformance iAo b bsuad for Informarion cnly. The dacain tha enangy perfomance certicas rafers e cha entine sk
tha partat bows, Tha enangy s Incanidiad oniy T praY] s an ap pro mas
comparison of bulldnge.

Agsamor

Max Anyman

Any company

Any Street 12 )

12345 Anytown
amon  Nax” Abquarn
[ Sigramura of tho assessar

[T —

Energy Performance Certificates for Buildings

5

o oy o wpEaien e B ows gy ooy

10 mE um o

i e Buyaes diou 3 e e o i sl o sopw o) 510 W0 E DAL

dena(2012/03)
EPC

30

Energy performance certificate w iemsibuiios:

in accordance with sections 16 et s=qq. of the German Energy Saving Ordinance [EnEV)

i Ay St 12
Calculated energy demand of the building o
Energy demand
Corsmisom? 56 ig(a)
Firal erergy demand
of s bulising
222 W)
[ 5 A 150 E7] =0 300 I x4l
250 vitists)
Frimary energy cemand
af this bulding (lotal energy eMdency”)
a Mathesd ysed Ko GPRITY.
Primary anargy demand B Wathod in accordance with DNV 41085 and
Aculvalus WhimEa  Requimdvalua W) DINY 470110
Encngy quality of the buiking emelops o Wathod in accordanca wich DKV 18558
Aculvaue W K] Requined valu wiimn O SmpINcatkens In e wihs 0 pam 2 Enes
SUITRT MRt prottion (in new buldng) 0 shzered

Final energy demand

lnma Ml @nangy damand In kAR )
Enargy sourca Houwaar Audllay squipmeont ® Toual In BAhym?a)

Matural gas 5 178 40s oa 2184
Power oA oo 38 38
Replacement measures® Referance values — final energy demand
Bequirements under §7 Ho. 3 EENSmMeS®

[ _ .
o 15 F— m owa  m am

87 No.2 in corjunciion -

Bequiremanis under
ith 5B EEWITRE. c F o 3;; f‘?-?
Tha EneY raquiradvalues margmanadty % "\ ‘é’
Primary anargy chmand é}f pp j‘tﬁ'
Tighuanedvakie Required WA
Traremission haat ks Hy
Tighmamedvake requiet Wiim® K

Notes on the calculation method

Tha German Enagy Saving

] allowes Two
mwmnm:mmln Incv il GM Dua comandardsd I‘HIIﬂﬂIY condiions,
The stamad

i

cakculaxkon procecuras for

anengy damand, which can
pamk

ara spacticvalies per square metra

2z mue o Buyaes A6 mu 3 uewser o s o S50 pwn) S1140 U055 ALR Lo BT AU e e m e uuop ad Beug ua o6 g o wmpemen e G sws) qu) moy

(2012/05)



Energy performance certificate w s sisins:

in accordance with sections 16 et s2qq. of the German Energy Saving Ordinance [EnEV)

Aury Sirost 12
Froet buidng

Measured energy consumption of the building

Specific value of energy consumption

This buliding
' 203 wamimea)

0 E] ] 150 20 =0 ES] 30 a0

Enargy consumprion ofhorwamar. @ nduded O notncudad

Measured consumption - heating and hot water

Enargysaurca Tima pariod Enamy Fop.for | Cimas | Specicvalus of snamy consumprion

consumption | heowacer | factor | WARYjmPa) (adjusted forcime and climans)

from © [wwh] eam] Heating Howaar | Spec.vals

Natural gas H 01.04.2006 | 31.12.2006 107 1622 333 1854

Natural gas H 01.09.2007 | 31.12.2007 1,06 1736 =S 209,5
Natural gas 5 U1.01.2008 | 31.12.2008 1,08 EES ]

awerage | 2028

IaEn ¢ GRS UL

heating

Reference values - final energy demand

Tha aamplary calculatad referenca vakias refer i
bulldings In which bolars provida haat for hot water

m— e
[ = T Flaasa narta, whan comparninga speccyalua of ansrgy
P consumgelen which dngs noc contain a propordon for
g f f ‘_3.559 ! ;:ﬁ; hecwacer, a Ngurs of 20-40 KN [7?a) may bs usdtor

j gf- 9 &g}a f?.a" & g‘g hocwarer dopandng onsiza of tha bulding.
& .pf:‘-'.p 4 é‘i‘-‘ j}-‘ Fiasa o, whan comparinga specficvalua of anergy
& L ¥ consumpeion of a bulkding heamed by a disrict or local
&£ F ¥ & heaing sysam 15-30% ks enargy consumpckon 15
& sopactad than In comparabla buldings with beller

haaing.
Notes on the procedure
spactikc
mama of arsa g Gndnanza. T gy e

= In particuiar e

behawkr.

Energy Performance Certificates for Buildings

dena(2012/03) (2012/05)

EPC
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Energy performance certificate=m

in accordance with sections 16 et s2qq. of the German Energy Sawving Ordinance [EnEV)

Explanations

Energy demand - page 2
Inthis =neray performance certificate, the energy demand s represented by the annud primary energy demand and 4
firal ervergy demand. Thess details are determined by calculation, The specified values are calculated on the basis of 4
corstruction documents andor builling-relatad data and under of standardiz=d boundary condit
as stardardised cimate data, defined user behaviour, standardized indoce temperature and indoor heat gaine, ste).
thisway the energy quality of the buiking can be assessed indpendently of user behavicus and weather conditions.
to standardizsd bourdary conditions, the indi permit certain canclusions abaut the actual ene

corsumption.

Primary energy demand - page 2

The primary ervergy demand represents the total energy =ficiency of a buikding. It considers not anly the final energy,
sercalked uprmeamchams" butalsoapbmmn production, distibuticn, ransformation of cach setof nergy (.0
sil, gas, electri bl luesindi gy demand and a high erergy cficiencyasw]
asacarehd andmermronmem.il-(hendlymeofenerg(ruouces Inaddition, the energy demand asociabed with o
€0, ermiszions of the building can be declared voluntarily.

Energy quality of the building ervelope - page 2
The stated value s the specific tranamission heat loss fomula in the EFEV: Hy) reafive to the heat ransmitting aurfacs
area. Thi y quality o allk walls, ceiling

et ofa buiding. Low indicate good structural b faton-In adelion. the German Energy Saring Ordinance
{ErEV) z=ts stardards for the summer b lati f

[

Final energy demand - page 2

The firsd erergy demand calculated accarding to technical rulkes, ind he required anral energy for beating, ventr
latiamand hotwater. It is calcuated under standard climate and standard temmsand & amesre of the energy sficiency
of abuilding and itz systerms enginesring.

The findl energydemand s the energy which hasta be delivered to the bulding at standardised conditions taking account
ofnergy lossesin order 1 eruurethe stadandiseincoor temp-emu& hatwater requirsments and the necsssary vent-
latiar, Lowvaluss indicate low deman L

The referencavaluss forthe energ-(delna'\-d e evarmplarty calculated and are ntndzd az indicators for an apprasimate
comparisonaf the values of this buidingwith thereference values. The valuss of each of the categoriesars indicated with
in approimats ranges. In individual cazes, thess waluss may alse be cutids the given rangss.

Specific value of erergy consumption - page 3

The reparted specificw alue of energy corsumption for the bulding is esed cnthe illing of heating and hot waber costs,
if neceszary and determined according ko the German Hesting Cast Ordinance and | or by other spprepriate consumption
data The erergy corsumption data for the entire building is used, not the individual residence s or utility units. Meteorc-
legical facbors are uzed to comesrt the measaed energy cormumption for heating regarding to the actua local weather
datatoastandardised Cerman-wide average.

For suample, high cansurmpticn in a singh irter d lead b s pocrer azsazzment ofthe building.

The specific walue of energy consumption gives an indication of the energy quality ofa buldingand its heating system.
Lowswalussindicatelow consumption. Conclusions about the expected future consumpticnare not pessible, especialky the
corsumption dats of indrvidusl units vary widely be cause they depend on theirlocation in thebbuilding, the cumentus= and
the individual response.

s Mo

Mixed-uze buildings

The German Energy Sasing Ordinance contains spe cial prowisions n eme gy performance certificates far mixed-use build-
ings.After thatare- depending onthe circumstances—either acombined energy certificate forallusage or bwo separate
energy certificates ismued for dwellings and for other uses, which s recogrizable an page 1 of the certificate (ifapplicable
*partaf buiking).

Energy Performance Certificates for Buildings

7

Recommendations for modernising
regarding the energy performance certificate

in accordance with sactions 20 et seqq. of the German Energy Swing Ordinance (EnEV)

Building
addrass] Any Street 13, 12345 Anyloan Frincipal use) §
Fartofbuikding  Front oulding building categery Apanmani biock

Recommendations for cost-effective modernisation

Mea3urss for cost-affective IMprovement
of anrgy afficisncy

D ars possible
O ars niot possibls

Recommanded medemisation measuras

Fio. [ Parts of fh bulkneg of instaliations Daseription of the MR ames
1 Windows Aiog=mIEaTon of TINGIE IAZEd WIRGDNE I e Qrourd foor
= new U-walue: 4,3 WimE g-vee: 06
heatl ng F: Celings inuiation of basement czlings, 12om, WLG 039

3 Tiealing | Fict waier RERIBCEMEE of NEAHNg SYSIEM, New Wo0a pelle Boler, 33 kW,
space requred for pelet storage

4 Hot water Soiar heating Tor SomesiC water, 20m° Coleclor SuMace

B Extzrior walk Tnsuialion of uninsuabed north and =ast fagace of the Fonl bullaing,
24rm, WLG 040

B ool Insuiation betwesn rafters, 12zm, WLG 032
Inguimtion under rafters, 15, WLG 040

7 entiation syster installstion of residential veniliaion system (supel and extract air) st
hext recovery (20%)

O FUMhar rSeommsn Ik < 5 parKs shost,

Mo forimizmacinony.
. foraneny comulcarion.

Exemplary comparison of options peuntary informationy

Actual stata Modernisation aption 1 Modirnisstion option 2
1ac o "
o numksrs e 128 1234567
e St | 250 221 30
Saving compared to e =5
:cm:? saepy __ 12 &8
Firail ane s
omant gy _| 222 198 E
Saving compared to
actual sate [ 62
T, emizsiors 7
[egam?-aj)
~Tving mmparedte =
actual sate [/ 88
Azzezmr
Max Anyman
Any company
Any Street 12
12345 Anytown 13.01.2010 Hax™ 7’*"“‘\“‘“"-"‘
Dama Sigrenura of tha mssssse

dena(2012/03)
EPC 4

(2012/05)
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(3)EPC

EPC

Energy Research institute of national development reform
commission(2010) (2012/05)

8 EPC

Kfw

Kfw
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®  Review Jl KfW
L] 4< *
* Homeowners
associations .
A0 AN
What works collaborative(2011/09) (2012/05)
9 Kfw
3.
Intelligent Energy EPBD EPC
8
8 EPC
( )
EPC EPC
(Imperfect
competition) ( ) EPC

(tenant-investor dilemma)
(Principal-age EPC
nt problems)

EPC

EPC
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EPBD

( 5
)
(
)
european prject on consumer response to energy labels in buildings
(2012/05)
4,
(1)
1970 2002
EPBD 1970 2009
heating demand 1970 300kWh/ /a
2009 100 kWh/ /a 50 kWh/ /a
10
o r | 1 1 I I
I Thermal Insulation Ordinance 1977 | I EPBD | | EPBD Recast
300 /-
/
250 [. J| Thermal Insulation Ord. 1984 i
200 [ Th. Insutation Ord. 1995 |
|
150 Enersy Saving Ord. |-
/- 2002 / 2004 7 2007
L 11 2009 |
50 [' =
“Nearly Zero Energy Building” «+«: sessststisannanssnts .......'.::.;:
0 T T T T T T T T T T T T ! T T T T ! T T T T ! T T T T T T T T T T T T T T T
1970 1575 1980 1985 1590 1995 2000 2005 2010 205
KWh/  a(kwWh/ I )
Implementation of the EPBD in Germany status in November 2010

10
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(2)KFW

Kfw 2001

2006 2001~2006 24billion

1.2million 2 2008-2011

1.4billion

Kfw 2011

2007 3,336 2009 8,863

2010 95.3 2010 34.2

Kfw 2006~2011

19%~4% 2006~2011
13% 2007 (Value-added tax) (16% - 19%)
Kfw 2009
EnEV 2009 ( 30%) 2006~2007
DENA
Kfw
9 Kfw
2006 2007 2008 2009 2010 2011

mition, | 6998 | 4782 | 6343 | 8863 | 8746 | 6510
EUR

] 328 204 280 617 953 282

_ktggz 1,038 | 568 767 1,452 | 1,049 | 567

% Cutting Carbon Costs  Learning from Germany 3 Energy Saving Program
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- 217 177 208 292 342 247
. 11,845 5,127 8,552 18,335 21,330 18,427

-million

EUR

Kfw (2012/03)(2011/11) (2012/05)
5.
10
10

1970
EPBD

1)

(2012/05)
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@)

1970

EPBD

2001

()

2006
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11

11

(Department for Communities and Local Government, CLG)
(Department for the Environment,

Food and Rural Affairs, Defra)

(Department of Energy and Climate Change)

(Directorate for the Built
Environment Building Standards Division)

(Department of Finance and

Personnel, DFPNI) (Department for
Social Development, DSDNI)
(2012/05)
2.
NCM (The National Calculation Methodology for
EPBD) 2008
(Simplified

Building Energy Model, SBEM) (Standard Assessment Procedure for
the Energy Rating of Dwellings, SAP2005) EDSL

TAS9.0.9(Environmental Design Solution Limited thermal analysis software)

(Integrated Environmental Solution Limited  Virtual Environment Software 5.5, IES
VE 5.5) Methodology for Calculating Operational Rating of Buildings (MCOR) reduced
data application of SAP2005 for use in the energy assessment of existing dwellings

(RASAP2005) Dynamic Simulation Model software packages (DSMs)

SAP 2005 <450 m®

EDSL TAS9.0.9 IESVE 5.5
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CO; TER (Target Emission Rate, kg/m?year) DER

(Dwelling Emissions Rate, kg/m?year) BER (Building Emission Rate,
kg/m?year) TER  DER 450 m?
SAP2005 450 m?
SBEM 2000
CO; TER DER
BER
(1)
(Energy Efficiency Rating)
A-G A E B
EPC
(Environmental Impact Rating) A-G
A
( )
(Non-domestic)  EPC
(3 )
3-7 ) (7 )
( )
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Energy Performance Certificate

17 Any Street, Dwelling type: Detached house

Any Town, Date of assessment: 02 February 2007

County, Date of certificate: [dd mmmm

YY3 5XX Reference number: 0000-0000-0000-0000-0000
Total floor area: 166 m?*

This home's performance is rated in terms of the energy use per square metre of floor area, energy efficiency
based on fuel costs and environmental impact based on carbon dioxide (CO5) emissions.

Energy Efficiency Rating Environmental Impact (CO;) Rating
Current | Potential Current |Potential

Very energy efiicient - lower running costs
2100 A

(81-81)

Very iy friendy - fower CO,

2100 [\

Nat environmentally friendly - higher CO, emissions
England & Wales Dl

The environmental impact rating is a measure of a

Not energy efficient - higher running costs
EU Directive

England & Wales 2002/91/EG

The energy efficiency rating is a measure of the
overall efficiency of a home. The higher the rating
the more energy efficient the home is and the
lower the fuel bills will be.

Estimated energy use, carbon

home's impact on the environment in terms of
carbon dioxide (CQjp) emissions. The higher the
rating the less impact it has on the environment.

ons and fuel costs of this home

Current Potential
Energy Use 453 kWh/m? per year 178 kWh/m? per year
Carbon dioxide emissions 13 tonnes per year 4.9 tonnes per year
Lighting £81 per year £65 per year
Heating £1173 per year £457 per year
Hot water £219 per year £104 per year

Based on standardised assumptions about occupancy, heating patterns and geographical location, the above
table provides an indication of how much it will cost to provide lighting, heating and hot water to this home.
The fuel costs only take into account the cost of fuel and not any associated service, maintenance or safety
inspection. This certificate has been provided for comparative purposes only and enables one home to be
compared with another. Always check the date the certificate was issued, because fuel prices can increase
over time and energy saving recommendations will evolve.

To see how this home can achieve its potential rating please see the recommended measures.

ommend
y way to identify the mo

k for the e
quick and e

Remember to |

products. It's ket

t eni
ilable to help make your home
isit www.energysavingtrust.org.uk/myhome

1 how to take action and to find out about offe

efficient, call 0800 512 012 o

Page 10f6

11 EPC
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Energy Efficiency Rating

Current |Potential

Very energy efficient - lower running costs
UU ‘

@
(55-68) D)

- -

Not energy efficient - higher running costs

EU Directive
England & Wales 2002/91/EC

12

(Display Energy Certificate, DECs)
(>1000 m2) ( )

(Operational Rating, OR) CO2

A-G A

0-25 A 26-50 B 126-150 F

G 100
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Display Energy Certificate

How efficiently is this building being used?

Northern Stage Theatrical Productions Ltd Certificate Reference Number:
Barras Bridge Nort - 0002
Neweastle upon Tyne

NE1 7RH

Tel: +44 (0)191 242 7200

This certificate indlicates how much energy is being used to operate this building. The operational rating is based on meter readings of all the
energy actually used in the buikding. It s compared to a benchmark that represents performance indicative of all buidings of this type. There is

more advice on how to interpret this information on the website nunities. .

Energy Performance Operational Rating Total CO, Emissions

This telis you how efficiently energy has been used in the building. The numbers do This tells you how much carbon dioxide
not represent actual units of energy consumeds they represent comparative energy the building emits. It shows tannes per
efficiency. 100 would be typical for this kind of building year of CO,.

More energy efficient i

A 0-25 -

B 26-50 m —
G si3s = 56 .

June 2008 Jan 2009 Dec 2009

i T Frojected
=@
ﬂ *J@ 100 is the Benchmark for Theatres

sesscssssscssccsscssconssssssacssssscansasss Previous Operational Ratings

= good praclise CIBSE Guide F

This tells you how efficiently energy has
o1y O 0 i
103551125 been used in this building over the last

three accounting periods
G Over 150

Dec 2009
Projected
Jan 2009
June 2008
Less energy efficient ] 0 w0 10 20

Technical information Administrative formation

[0)

This tells you techaical information about how energy This a Display Energy Certicate as defined in SI12007:991 as amended.
s usext n this cnsumpion cata based on pianat CIBSE GUIDEF
Sl isadngs, Property Reference: NZ247650
Main heating fuel: ans Assessor Name: Edmund Nickols
Building Environment: Non-Air conditioned Assessar Number:
Total usetul floor area (m?: 3274 Accreditation Scherme:
Asset Rating: Employer/Trading Name:
Employer/Trading Address:
ssue Date: 02:01-2009
Nominated Date: 02-01-2009
Annual Energy Use (kWh/m®/year) 240 150 Valid Until: 31-12-2009
Typical Energy Use (KWhmtiyear) | ap | oop Related Party Disclosure:
= . improving the energy efficiency of ]
Energy from renewables. 0% | ow are contained in Report Reference Number

()
EPC
(>1000 m?)

EPC
(3)
2008 6 30 EPC

2008 9 30 EPC 2008 12 30

EPC
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2008 12 >1000 m? DEC

()
1.
(Danish Building Regulation) 1961
2006
1 1 (EPBD)
(Danish Enterprise and Construction Authority)
(Danish Energy Authority DEA)
2.
(Danish Building Research Institute (SBi))
77 *{SBi Direction 213: Energy Demands in Buildings )
70 + 2200/A (KWh/m?)
95 + 2200/A (kWh/m?) A
50% 1 ; 35%
2 25%
()
1.
1995 Energy Performance Standard
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EPN 2002/91/EG ENergy

performance of buildings only apply to buildings

with a surface area of more than 1000 square me- 1000 ters. In
the recast the Commission proposes to cut this threshold,
thus extending the scope of the directive drastically. Where the
regulation at the moment ap- plies to only 28% of all buildings, the
new regulation 28 will apply to all
buildings.

The decree was published on December 5 2006 11

Decree Energy performance of Buildings
“o” 2008 1

A++

requirements regarding the Energy
Performance of Buildings, covering energy needs for space and
hot water heating, cooling, ventilation and lighting.
The Commission leaves the Member States the
its value (actuarial value) or if the renovation affects 25% of the shell of the

building. 25 25
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The certificate will display the current energy performance of

the building and make recommendations on how to improve its energy performance.

1) 250
2)
()
1.
(ADENE)
DGEG (APA)
2.
5%
15%
2.5%

EPBD

2006 2009 1
EPBD
2006
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©78/2006 (SCE)
©79/2006 RSECE

©380/2006 RCCTE

2007

©461/2007

©335/2007

2008 9

° 10250 2008-

° 11020/2009-

12 2006 2009

Minimum energy performance requirements came into force
All new buildings July 2006
Mandatory energy certification for buildings came into force
Phase 1: New residential/non-residential (floor area >1000 m®) July 2007

Phase 2: All new buildings (regardless of floor area) July 2008

Phase 3: Existing buildings offered for sale or rent January 2009
Display certificates in public buildings over 1000 m* January 2009
Feasibility assessment of alternative energy systems January 2007
Energy efficiency of boilers and heating systems January 2009

(2012/05)
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()

1
99 2,300
740 79.29%%
2006
( )  34.6%
32.1% 5.9% 14
RARFEEZEMARE
REGKXEREE WERXEE X EE wERXEE RQTRAL
(2006)
14
2.

10
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(

)

22%

34%

11

18%

2003

47

51%

15

(2003)
15

49

48%

27%



13

13
700 2000
6
34.6%
32.1%
79.2% 43%
(Space Heating)
5
73%
1970
-EnEV EnEG
Kfw
N.A.
(2012/05)

()

(EPBD)

1
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14

ESCO
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(2012/05)

RpREFERALRETFIRL S o™

EPBD

= EPBD

52




\

F_k
—\

FhARELRLFEALRES AR

d AR T

EER COP

A REE FUR R R L

Xt
—
PN
N

4

N
G
—
\

53



ESCO

R REZ IR 2B FF 2F Mrc e sl 7 T AR R RELT 2 Ao

90%

P AT R R R AR PR

fe i

54



fEFZANREL IR

A RN AR

EER COP

55



ZRNRETFRAAR RS ZRELNEFS ORGP FEINFEF L ANR

ESCO

56



1.International Energy Agency, Energy Performance Certification of Buildings, 2010

2.Directive 2010/31/EU of the European Parliament and of the Council of 19 May 2010

on the Energy Performance of Buildings, Recast, p.13.

3.Energy Efficiency Requirement in Building Codes, Energy Efficiency Policies for New
Buildings, IEA Information Paper, In Support of the G8 Plan of Action, Publisher: IEA,

2008p.38.

4.Notice of Approval of the methodology of calculation of the energy performance of
buildings in England and Wales, ISBN: 9781409805137, 2008.
(http://www.communities.gov.uk/publications/planningandbuilding/noticeapproval ?view

=Standard)
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