NFNWRNUITWRII TUNALL
L ) LREOTAIEWaII T

ASZNSIINAIITU

AsaIuIuInssIulsansan
WAYIIUADIANANS
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ANSHAIUINNASFIULSEIRNEATINNAYITIUAAIANAS
> wurAnuad Push & Pull Mechanism

> UssLANADILAUAIUIOTFIU

Q o

> AAELNIUAILNAUNNIATFIUY LLAZNITRILEINNTAUIN S
WAV UUIAIAIT LU UTELNA

> aatanznunuaaaaaneInang (Life Cycle Costing)
v BANANTILANTAAUNUARDAD LI ANT
v AsalAnn



ASNWENUIWE IO TUNALNL
(! )j uazauITNYWIIIU

as &
N[9S I9NRJIITU £UnS

AunazanuIduaasiinssIu
ssansnrnaavannis

= o A 1 Q/
AManaidtinarnatiandauasianladnaverunnsu i
aatilusaaar 40 aayn1sla TiwWsUNIKUG

Share of final end use in %

M Industry

M Residential

m Commercial
B Other sectors

B Transport

#iun: http://www.iea.org/g8/2008/Building_Codes.pdf
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pnat2iunssiulssansannaviiuainis
(Building Energy Code)

> inaueilscansatwduen

> dvAulf)iia

> TdAuaimsnadgsvlui+ararsuiulseluai
aandscandsnrnnavIuaIAg
(Building Energy Labeling)

> inauailsransniwduge

> d9Ls_™u

> TaAdAuanmaisnasisyuiu+ a1 unan
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Push & Pull Mechanism

> Push Mechanism

nsiivauladnguunmnaliitian1sausninaeeiu unaliinansaiad
waranasnildsc@ansannagvnuaviua‘lil

> Pull Mechanism

Asdvtasuinanalaanaia tnaliitaan1stadnasnnaiinidldsansnan
g P— | 1 L% o - |
g92U Lidan’danuauavseilaLnarnuunel
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> dszindeneg srulunaitivauldinariunassiva Auarastuu
> 21AsLRETZUUTUaIAITARYHIVLALANINSSIU Adaua THnadgsg

> Tunaradszindg (1du &9alds Wradasny) adduIATFIUUTZTENEA N
wavIu lLiFuNus laaasgduFunawaveruinarms i

> duduaundganinnuaing auliuainnnsgiuc danteelnansedy
Funawasanuinaiaisld ednausiuay whole building compliance

> sanadiulvallutisduladinasiinasgiut Auanaisidiacindrvizalal
Juna) uaazladisinaarnaiaIsuny



ASNWENUIWE IO TUNALNL : '
d )5 uazauITNYWIIIU | 2E‘%

A9ZNSIIWRIIIU O

Uszinnaasinarivnassrudscansnanw

> Prescriptive

v AMRUATIERZLIAEAUINNATFIUR NI ULLAR AYAUTE N LIURYANANT
NALAU

v aaNN AL ULRZANUKRRIANANE

> Trade-off
v auanaTiiinsuatdadnussu

> System Performance
v Anuagussauzuadssul 1aaflifidanldgivudsenaunagssuuiag

> Whole Building Performance
v ARUAUIERNENINNAYIIUAIWNIAIANT
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N1531A5121 N5 1AW SS9 IUSINAD YA AS
(Whole Building Energy Compliance)

HaNuiaudy susadntdanIsTanasuLazrlszansainnaseu
1AL PR ETATLT

Proposed Building Design

! -
Y Y
Component/system compliance Whole building compliance
Y
¥ ¥ Y
Compliance of each component Design energy Energy consumption of
in a system or of each system consumption reference building
\ \
Y
Y
Yes > Complete |«

Y

= W
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gu55aL45N"

ata1sauIn Tuied

WAaunnsgliunasgrudssdnaawndsouiidnviniaa American Society
for Heating Refrigerating and Air-conditioning Engineers (ASHRAE),
Standard 90.1

ANANSAUIALAAN

\Naunndgtdinauad International Energy Conservation Code (IECC) uav
International Code Council (ICC)

Advancing HVACER to serve humanity
and promote a sustainable world

% ASHRAE

INTERNATIONAL
CODE COUNCIE
FOUNDATION
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ASHRAE Standard 90.1

> adfinaadaimsTuaauaNaaaININS U
v anasaualnainaznasg’inelni uasinazanuday

> andatzA1statnaieiv

v' 14 Prescriptive Requirement tflunan wslvild Building Energy
Budget €iviiansaunivaials e

> szuuuaradasainasiluuauzing
v AsauanAg v STUUHAALAYINEUNEaY
v szuudsuanné v szuuAnanae Tuwn
V' szuuvinAusau v 52ua A9 WA
v seuu Wl uaeaIng v szuuaudenuddo aweaslWiA1&9
v A5ssuNaanneA
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Building Energy Budget

X 4
1343 I Elﬂ'ﬁ:l-!. Has 11397 M WU THY 1

=l 1 = 1
dIFTFTTHATI R Elﬂrl"l-ﬂ.l AUAVIMATAIHYT Eluhl a4l

=
l-l-‘]l'ﬂ‘“ﬂﬂﬂ‘lﬂ‘ﬁﬂﬁﬂﬁﬁ!‘l
=, - = 1] 4 .
T WATIRUTI wﬂﬂiﬁﬂq kL Euilding Ener gy Cost Budget
=
FEUUN FEUEIATS L atssn @ a
a Hiiarianioad
Frescriphive Fedirmance HWAI RN
FEUL TP E LAz TEUIEenR W ui e Frototepe Reference
Frescriptive (DECON) (Ferformance) (Frescriptive)
= 1 ;‘ i‘l
TEUUM AR LA S 781 Drasign enermy Enermy cost budget
Prescriphve cost (DECCE) (ECE)
sz Tvivhuasadig
i i
All comply Is DECOE<ECEY
I vaavmsihdlilan

YoinHeAlanaI Y 90.1
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LAUNNSA
Danish Energy Authority (DEA) DANISH D)
Wi URvIT I AR aafdssanaaw ENBRGY

WAYIIU UazNITtdaaInNavIIUaIATS AGENCY
a1A158519 i /anasitiinnsdsuilseluai

> fauldavue 1972 uazlidfuilsvadvargalui 2008

> AIAINAURUTTAULWAVINUADIAIANT ATALARUIEULAI

> davlfidauinarinnasgiutusn

21A15N 19U LED

> astiedudinaainuiasgrudssdndawndsousuduiiaginisid
European Energy Performance of Building Directive (EPBD) unu{j1i&i 14
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LAUUNS AN

ANFAIATaUANIANTANULA mw‘iu'msg'mﬂ

> Walafuauanatilalidaiais uaznng dnarasiinsldeiu antiulinunn
ANEELUUTINULALN

> 13ENAEas&1aasuazlduanuas
Research institute (SBi)

Q

AWmuEuiaga Danish

sUiuuaatnatAn IS U
» Prescriptive
> Energy frame #%a System performance

> MTIdNaYIIUAaIaNIAITAaYAININANEYEINIa Energy Frame 1ae
atAsuLivtilu 2 agu

> nuWnanda 159usu nadndni (lUsIussuuLgIFINg)
> anasnlildanasinand@a (ATauAaNTsUULRIRINY)
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~
IO U9 N
szuunazadnsaifiatilunavuaine
v 53UUANUTAU v STULNAALRZA8U5 AU
v szuuvinanuLiu v 53UUSYUN AN ANEAE

v STULLEIEINY (a1asilildanaswnande )

Energy Frame

uUNinanda 199usu nalin@dnun

a1m1sNluldanarsiinanda

\nauaitiuen: Energy performance <
70 + 2200/A

wnawaidiusin: Energy performance
< 95 + 2200/A

Class 1: Energy performance < 35
+ 1100/A

Class 1: Energy performance < 50
+ 1100/A

Class 2: Energy performance < 50
+ 1600/A

Class 2: Energy performance < 70
+ 1600/A

A = AUNNITAITVINAINNSaU
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ANSfiaRANNANAS

> tieduliaFousnlull 1997 Usenaudie
> tnaugidiniuanasauralnal (ELO Scheme)
> tnawgidrnsuanasauatdn (EM scheme)

> nadtauIunsuad DEA Suadaunisudnisnumilduag ELO Scheme

> ANTANDLIULASRY NRY
> WeIUILaiingIsnILAadiia A lEluATAI AR LA RIS ENALEN 1N

> Munudayaneaddiiadavinesaciiaildlunisasiagau
> unudayameaddiialdlunissafiudrannuai'lé

> 2NUWIHAITIIUA UMY TAUAZATIUANS

1
lqﬂ’fllnq}ﬂlﬂlnﬂﬂql/ﬂ AI%A A’ o

1 =l QU
AU EU tVNLLIY VIV 1 IMTUNN
dl =1

ee

-t
oJ)
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ANSRARINNANANTAUIR T1iel

> ELO Scheme ifluumugioiivaulitinaavanaisantfiunisasiagaunis
wavIuIN a1 1suadautiuldenuinainarnualuaainvsaluiilusadl

> i lisusasaaindasinanniunanisldndeouasy
> st I TuamssansIuas
> nstdanuiauluaiaissanisItiuas
> n15liinluanassanisoiues
> nsdaasuafiedeia CO,

> msdssfluseauaussausliduasnuis ELO-PC Jtasguasidninauad
aa1nNaanu udayanwavinuaimsuad ELO azgndiuilseiusaiu
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> ELO Scheme isgnaudia 2 &u
> aannwavitu (Energy Label)
> wHunaveu (Energy Plan)

Store sjendomme

Energiplan

Energimarke

Status over glendommens energ- og vandforbrug

L Date [dentification of Building
Mkarks nr BaR-rommer Aokt Dero. sterpe 20 undesarift -...... -
Identification of building s Date
e purmingo Identification of consultant ——— [dentification of consultant
e —
T Signature [~ Signature
Varme B Vand
EEERa EEEh R . . . . i
[ B e Labelling of Heating Last 3 Years Consumption
3 —
. n I n : Labelling of Electricity b= Possible Savings
5 Labelling of Water
— Energy Plan
Higttarong g m g forbg pr mé ey — | e . S . . X

D e— — e Consumption pr. m? Recommendation for

[ITI[‘[’LWCI'HC nts

Energiforbrugets miljsbelastning pr. m*

L it N ettt

W ag afibugas ijde

Investment, price in DKK

. [~ Environmental Impact

UG v 850 OO Uiecsing MAngan o i e iandimingns SR o b ATt el

Samiet forbrug vg millsbelastning Annual heat savings
Varme B Vaad | alt N . S
‘ = - : Annual savings in DKK
siting — Consumption e
e adgfter — - . .
P e —_— Estimated lifetime in years

o | e o s o e odr

1 e
Tobrgetal . vl g e kan edbrioges

Enrginashe o slan erudarteidet | nield H I on Imne o erarg- oy weschasgar e | bygoie, r 1 —— | ———

.'_-_‘...f-l-'-.'-“-. --h_‘“
Duasiise EMZEST ALTHERITY

> W et
e e

fRe s

1o b s e € g A

DanisH ENERGY AUTHORITY
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LAUUNS AN

> wrRunwdvullugiufitavindugduduaainwagenu tan1sasadseiiu
s18iau ELO Scheme

> uaaviiayanisdfulsenisidwdvunazitzasaiaisiu 3 darge

A9 AAAU

Aoﬂllﬁﬂl — l‘z‘ﬂlﬂllﬂq/ﬂ Qa™m o IEI n ﬁA
> BT T I TNV TR (CLU LU

> 15NN dundsu (ELO Consultant) dasfiiminsiitseaunisal
AuwavIuatitvlaaaaliadiu 4 1 Tuivnisvineu 5 1ua wazazaad
vinvuasauranlidfvnisdseAunaianwua LN U UL

18
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LAUUNS N

AN96ARANNFIUSLANAITAUUNR
LA AN
Weuu15213191 1997-1998

iendomie
€513

Y

Bammlet: rurdering of ﬂm""‘mm""'" [~ Assumptions for labelling
a a a r":'.r.':::'i.:.::‘..‘::.:.":?,u:.:‘ ““““““““““““““
> AsudsziiufnaaindssangnIn R———— |
clapaiklol sl = Labelling of Electricity

wavouasviAnafiafinnsda-
1821A1TLVNUU Nalhf2ady
lenaudayanisldwasuaay
21AT1IIUe

Labelling of Heating

|, == Labelling of Water

Energimeerke til smd ¢

| e Environmental Impact

| == COnClUSsION

| == [dentification of consultant

| e Signature

._-_‘...‘—-F-"-_- = -"—-'l--."‘
DrandtsH EMEEGT AT RS RITY

> msmﬂ:u‘luuaimﬁauamammsmﬂ wiad Lifidayaddadaunsadl
ansiavidansasiiagdaya'lé
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> Lmuwaomuﬂsvnanmﬂ fiayanistdnavuluilaqiiu Arldananwaseu
Aufiarms IREdayassuuangg Tuanmsg

> UWNUWRIIIUAZTIUNINTdayad I utnaiiauaInIasnslssnaanaveu s
[anuuarunlszudn‘lasail

Athadavinununisfinaainaiais da EK-PRO was TM Energy

'th

> afasnin

> 1sENALEa»1ATsssdiuiiialiaain

> gandiin, dansfidszaunisaldrundsouadnviiansaiiiaodu 5 1
Tuaen1svineu 10 1 a1ga

> FuilseAuaauniwaasiNudu 5 1
> AadtinTuNANTaUsSUNRINFATLALIAUNATAIANITWAYVITUTUAIANS
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> 1055 1U1 BUITIAUlET a.@. 1979 wasiluedasfiandnlunisaiuaunis
TdwavIUBaIaIATS

> Building and Construction Authority (BCA) tflugiivdulduazwaiun
UFuilsutnauainnmasgiug Taaausniiaann NUS

> 1983 Wenunadlawusinaenunsivaulduinsgiu

> 1989 fintnarinnsfindvaiufurduniuazniiy a1n@As7 NsAILAN
aaunrnliluaiais nMsiaaeiinas IWdattineaIwa

> 1999 1Fudsanasgu 3 ailu

e Code of Practice for Energy Efficiency Standard for Building
Services and Equipment (CP24) Weuune2dl ETTV

e Code of Practice for Mechanical Ventilation and Air-conditioning
in Buildings (CP13) Weuuntnauiuassesuudsuainid/ssunaannié

e Code of Practice for Artificial Lighting in Buildings (CP38) Weuun
LAULTAANTUTEULURIRING

> 2000 Wenugianwrsdssiiugussausnadvuasanms (BEST)
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mmﬁ'\uﬂsuamsmww A991U2AAIANANS U
ayalus

> szuunsaua1ms (Fuuwfaann 1975 ASHRAE)
> ETTV (Envelope Thermal Transfer Value) 1aitAu 50 W/m?2
> RETV (Residential Envelope Transmittance Value) itfiu 25 W/m?

> RTTV (Roof Thermal Transfer Value) aitfiu 50 W/m?

> szuuisuanne

> szuudFuanniaaaglid Wil liAu 1.0 KW/RT uagdavaantiuuaiy

WIATFIU

aaunninssleuigIga 25.5°C
aaungfinsviheuiosngn 22.5°C
ANNTUFURNE oA 70 %
ANULTIAUFIA 0.25 m/s
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s uLscansarnnasviIuaavara1siu
. gvatluls
> FEUULRIFNNY

> Singapore Standard SSCP38: 1999 - Code of Practice for Artificial
Lightings in Building

A5l WU Ad9 Wil gesa (W/m?2)
g11n9u 15
Viaylaeu 15
WIIRTTWAUAT 51udv17 1 25
FuaInms 15
Tu'la n9Lau 10
iaansa 5
TonuNAniugiuaidninsia 20
T599uAUIRARILRE TUA 15
TNAIRUAN / iadtAuuad 10

=3

> sruylnihAidsuazssuundniizay Widjidauunasgrunisindessuy
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s AuLscand A NI AaYa1AI5TU

gvalis

> fvdldsefiulasenis The Energy Smart Building Labeling
Programme WiadesBuliiAinnisausn¥ndoonu

> Hluanusiuiiassning Energy Sustainability Unit (ESU) ggrilu
nUIENINAINMINENREL A RIA LS (National University of
Singapore, (NUS)) wag National Environmental Agency (NEA)

Y

ENERGY
SMART

ENERGY
SMART

ENERGY
SMART

RETAIL MALL
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o e e = ] - Y,
N 1617 b

ﬁﬂﬂszﬂﬂbﬂ1ww R\I\TTH“HE\]ETW1'& 12

gvalls

> aanagiang 3 i JLinulasiniseiaginang Energy Services
Company (ESCO) Triiilufuseifiuanasanuinauaininggiu LagInvin
lan&1saaudelii ESU iudasasausa’lil

2

> inarinisdsafiuliignisnunugrudayanisidwdenuielluasanais
sanuiatnnIsasIaIATaL lunauta ey 104 wisindssing

> mma«hﬁhmummsms 81 149

X
Vg

> Nasann s T WAl Hunan

> Energy Smart dseifiulaalindimssimaunisanaas fAlddsefiunis
°I,°zjwaamu°uaommsmL’a‘ﬂnﬂmjw‘inmms“hjwaomuﬂnmmaomms
Walufidszandawadlududuiitiaanninsasay 25 Ay
178kWh/m?/year

25
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s AuLscand A NI AaYa1AI5TU
gvalds

> Inaginnasgiuaain Energy Smart fimduaadlaalenunu Energy Star
a9 UsTINARNIgaLNTNAa N5TMIAANTaILLIAIAY

> Energy Smart 1¥ianug1auAuaaunnuadfInlauLaessauuans iy
a1A17 U lddvn1saTIaAuRNInalzadfTdaraissagnInLIndan
2aIa1A1g

> finsAnuanaauiifisnen aasaimsifialdiarsanlviaain dodl
> aalguifnignanw (Physical characteristics)
> aagulfuadanaugnsatiaiée (Occupancy characteristics)
> uuavnaveu (Energy Source)
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s AuLscand A NI AaYa1AI5TU
gvalds

> UNATNTRILRIUAIULTLINE AN

21A19 <l
> AnRITIUUTzIaLd 1 KTUNITIAL s coa
snuatAse 50 S$ (5 1)
> BCA Weuuraainata1s BCA
Green Mark

> FgunadvAldsaaassvudszanaan 20 S$ (3 1) tWamianlafiun1siu
LLALANUDIANANTTLENINTATINITANATLAEN

> BCA s7udunsznsdn1saadnsiutnatitinafianssu ESCO

> BCA 57uAu NUS atifiunnsasdadtasnzinistdnagoiuatitveatiagtna ld
HugrudiayadrnsunsivanasWaiuinguuiauasinaluladlss&nann
WAIIIUANATS
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gavnv

> 155 1ulseandawndgoiuaadara1siuldl a.a. 1995 tusduasaiy
Tudla (Fi7As1a)

First

Current

based

Cod Stat Scope of application
oce issued | version atus P pplicati
M
Envelope (OTTV) 1995 2000 (b?ngggow Commercial buildings and hotels
Lighting 1998 2007 Commercial buildings and hotels
Air-conditioning 1998 2007 ones
Electrical 1999 2007 |Voluntary
Lift 2000 2007 |(by EMSD) |all buildings except for special
_ industrial process
Performance 2005 2007
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Compliance for the comprehensive
building enerey code

! '

Performance-based Prescriptive

approach approach
Total building energy :'"#"""'i"""'ﬁ'g-'" ‘I'"""*"':
T e g | B 2| 3| |28
- . o . 1l = '-’i g = = | 1Z 5|
Finetune | [~ Proposed | Complywithbadic 3|7 8 | 5 | |< 5 | B | |3 =
design buildi ru;lt design regnircments ! B S | = |
I i i
(IR NN AN R I
» ' =
Design Reference | E =
buildin buildin =

.'_'u'imu.fmr.l'm.rI rﬂ ‘

Desipn energy| | Total energy
- Based on

consyumplion budget 3

| | ndeg

assumplion
i and condition
N NS pLo
=Bu

Fex




ASNWENUIWR IO TUNALIL
d )5 uazauITNYWIIIU

ASZNSAIINWNII TN

11N FIULSEENDSANNAYITU2ADIANIANS LU
gadnv

» Electrical and Mechanical Service Department (EMSD)
iHuntirerunassgauanislduinsgIuy aIunaIIu EMSD
LaLAafsIIAIAg

> A.@. 1998 EMSD Weiu11as9n13 Energy efficiency
Registration Scheme for Building tWagetaaunistdyd
U5 IU amsidIuLnauidssifiuazlaludusas
f11TU21A1TUTLRNTANNWRIIU

» aunsziadl a.@. 2009 EMSD e

aanlususad iduszuUaIA1g &
o 'Y a ] ™
AuU 2,000 2ty &5 |//,‘ 7

anA1sUszunat 1,000 wiiv el
5atay 76 tluanasuavsdy

Ab

| Eneray Efficient Building |
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gadnv

> ﬂaauudaaﬂamaaﬂsuu,nm_]mnmwa“lumms'mﬂsuﬁwﬁmwwaomu
aavanmstiun1siiedy asanfcunanuagiaaglusedusi a1
ANMUINLAINNAALANUU

> nuadIFaUsziivinsivAuldunasgsrudnalisunuaAinagsang
Faaay 3-5 uagnisldwaveruanasiaaay 10-15

e

Building Types Existing Energy Estimeted Energy Saving from BEC Compliance
Consumption MkWh/Yr)| New Buildings only | New & Existing Buildings
(2004) (MKWhH/YT) (KWh/YT) (Full Penetration)
FPrivate Offices 3,979 134 od6
Retails 11,393 359 2,348
Industrial
(communal areas) el J e
Hotel 1.499 11 32
Residential
(communal areas) . 1E ek
Total 21,785 54 4,258
(27% of tctal HK) (0.07% of Total HK) (5.3% of Total HK)
Mote: The energy figures are based on EMSD's publication the "Hong Kong Energy End-use Data, 2006", and the
additional building area & hotel rocms are based on the average increase in the coming years indicated
respectively in the "Hong Kong Property Review, 2007, Ratng & Valuation Department”, and information at the
website of the Hong Kong Tourism Board.
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> Msivaulduiasgsruldse&nainainnageuuadaraisuasdadnd

annsnadsvuavilsenaladuInsgru«
> LAn2adatasaesasiu 2 yaliiau EMSD
> e 1 WiaBunagsivanans
>4aii 2 Wiaduldaiais
> enns/AlineAdunsdaudugasiadsefiugussauzaians
> EMSD aanlufusav Certificate of Compliance Registration
> anm1séagvin Energy Audit nnq 10 fiiasialususas

atnsnadsvnaulsenaldunsgIue
> 21ATAYATIAGAY LaTUNTTUTadLilalinisdiuilsvaasadalual
> anasgnisziliuieedding/Ndsnndunsiiiau
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HK-BEAM u1ann Hong Kong Building Environmental Assessment
Method

HK-BEAM Society Humihaowdiducirzasuaslvinisiusasaainanais
Buldasousaluil 1996 wastiulilinaxiasla lasun1ssiusguunig
A5 UAN The Real Estate Developers Association of Hong Kong
(REDA)

HK-BEAM Wenuntaaandaaunuuuay BREEAM aavidssinaadvnger 1ae'le
Juunarmisaantilu 2 agu Aa

> anAsifiacing?
> anA1snnadsgln

HK-BEAM uwanidszianainis lawn ana1s811innu 159054 &aufdnin
a1A1swnaIde anA1sNTdN1IIzLIEaIAANIYAR LLRZANTANTAUS
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inanaidsziiuaay HK-BEAM

> nTaunsUssiliugussausnaveuuay HK-BEAM
> Nstdnavousall
> AN AULLANIZLRYANITAULTYUULLREAUNTAL
> 32UUAANITUTZLRNTNINNRIU

> nsanadanazinssiinisldwdesiuzasanmisiignlsefiuazldidswnsy
A detailed building hear transfer simulation program (HTB2) wag Air
Conditioning System Simulation Program (BECON)

> HK-BEAM 1fiailseiiiuaussauznavonuaadataistidutuy Performance
based 4y alvinsuseiiufianutianeu
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> nsanadanazinssiinisldwdesiuzasanmisiignlseifiuazldidswnsy
A detailed building hear transfer simulation program (HTB2) wag Air
Conditioning System Simulation Program (BECON)
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