LUININTITHAILIUAUBYSNENaUTUeIAT3

Ing

wglnua UaLng
HMIIDINVNITNTENTINANU
ASZNITIINAINY

%

UNANYIINY1AYUDINUIIVDIUIINS
nangnsn15UaanuIIveINIINT JUh 65

o0 =

UsganUN15ANYT WnsAns1Y 2565 - 2566



(%4 1
unanea
1399 LWINMIRRIINUAeusn¥naInulues
anwagdvr  nemansuazmalulad
ya o % [ oA
AeRld wiglnua daing wangms we. Uil 65

Uszimalneinslindsnudiintuedsdoidouasndanuiuiadofuguiiddy
Tunsneuaussnrmfeanistuiiugiuresyszenvu uasdutladofiugrunisndsluniagsfiouas
gaamnssy n1slindsnuduanfiteresusemnalnelul w.a.2560 SU3u1m 80,752 ktoe
TngSosdfuainniavudaniian nngaamnssy mathuegedeiesay A1AgIAaNIIAN waz
menwnanssy Nuifediudufnyuasausuufariouumansimunauiusydnsndany
Tuenasianzandviulsemdlng lunrsdeduldinasiunsgiuussansamnisldndeany
lueans lneAnwiwseidngamlunisandunuiueynyndnulueinsmiuukueying
W& 20 ¥

LINNNITHAINUNeYShYndwulueiasaislidnagnsniadeduazn1anig
daeiuniswdndunisesnuuueasiiiesyinendsnulsduldtueiasfiazvesygynieaindlysl
wsaRnkUas Ineliuuamienisiauiauiuaysnendsulueins laud msdsduldngnssnsie
nMseonuuuaImaiiioaydnndsnu Insusvaruauiunsulesisnsuaziades 1aunugnseiu
naussnasglsiinsiaumauiarsduligeulu® werdaadulifinisadsenasilindeny
nneusnluszaulnaaud Zero Energy Building mﬁdaLa%uﬁmmﬁiasjammﬁ%’ﬂﬁLﬁ&ﬁﬂi’ﬂ@
AUSNENEIUY wazduasun1sneasitoImseysnyndinulaenisinaainwanslssanininnisly
WEIUVBI81AS aUvAYUMENIATN1INITRUIRTUNITa51901A150UTNENE1UAIE U Y
pandesh wavatuayulformsinildsunisussiuanigiuerandeislussdufnas
R uarmsasaeieteanusdielunsdiiuldngunelivetsniietu sauflefulums
wauyaansliiosdanuilusunisesnuuuaimsiionseysnewdsau atuayy nandu uay
fnRanssumseuniUssrduiiusnisdaaiunisoonuuueiasiieniseyinEndsau saudlely
msliiteyavesduiianieanefleydnundsay



Abstract
Title Development Guidelines for Energy Conservation in Buildings
Field Science and Technology
Name  Mr.Komol Buaket Course NDC Class 65

Thailand's demand for energy has steadily increased, with energy acting as a
critical aspect in meeting the basic requirements of the people as well as a foundational
component in corporate and industrial production processes. Thailand's final energy
consumption in 2017 was 80,752 ktoe, divided by region. The transportation industry
contributed the most, followed by the industrial sector. Residential, commercial, and
agricultural sectors were all represented. This study looks at and proposes principles or
guidelines for developing energy conservation in buildings that are appropriate for
Thailand. In accordance with the 2 0 -year Energy Efficient Plan, the goal is to enforce
building energy efficiency requirements by examining the potential for energy conservation
in buildings.

Building energy conservation guidelines should include required solutions as
well as promotional activities to encourage energy-efficient building design. This comprises
providing authorization for new constructions or alterations based on energy conservation
requirements for buildings. Ministerial Regulation should be strictly implemented, ensuring
that buildings are planned with energy saving in mind in partnership with the Departments
of Public Works and Town and Country Planning. Furthermore, there should be strategies
in place to gradually enhance development requirements at all levels each year, while
encouraging the construction of buildings with near-zero external energy usage. Moreover,
promote further research and development in energy conservation materials and
encourage the construction of energy-efficient buildings, the following measures should be
implemented: labeling buildings based on their energy efficiency, providing financial
support through low-interest capital for energy conservation building projects, conducting
assessments of new constructions according to national and international green building
standards, establishing a network for cooperation in law enforcement to ensure
widespread compliance, collaborating on personnel development to enhance knowledge
in designing energy-efficient buildings, actively supporting and organizing public relations
activities to promote energy conservation in building design, and cooperating in the
dissemination of information on energy-saving construction materials.
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Tdnondulusznitamsussyuanusznnaindedanndounazn1swau (United Nations
Conference on Environment and Development : UNCED) M‘%amiﬂizﬁuqmamiﬁm (Earth Summit)
dodouiguisu a.a1992 yausvasindnuesendynn Hiavniu Wesnenufnaddanssusing 4
vosuyusliviliszdufimFounszanluusseiniadfiugeduduograun nadfiudui il
Usngnisaieunszanlussanefvinnuguussdu lnevhliiuiuasussenmavedanfeusnntu
feo1vdmansenuroszuuiinnmsssud faiy ilemiuamsdudnisdsuasangienne
wardlastunanssnuiinsiAntufunywd SensourquisnmasiiiunusazauiniiofiAsadestu
miLU?iauuﬂammwgﬁmmmﬁgwm

2.3 oydann Fsldimuandnnsidifaly et ﬂmﬂﬁlauwmamwgﬁmmﬁ
Julrngmsalssamassilanfisioimsauiumilessritussma Tnsdndudesondonsildnsau
warmMIuidmsaniuseninassmaiivangauuasdusyansnm aundnnisannusuinveusis
TuseRuiiuanig (Common but Differentiated Responsibilities) waziduluauauaunsauay
anmasuganardsnuvesUszina Tnquszasdinanveseydngi Wednwissiuamiduduves
fraiFounsranluvssemaliasilussduilhidusunsedessuvanizennia Fetaguszasdd
msigussgneluszezandunamngiunislssuuinal fudliddunsdsunUasann
o1mAegadusssued uaziiteilunslostunansznuiisulssienisnano1ms aaenauidunns
duaSunsiauiasusAandsdu

2.4 Uszinalnglidrsundunifeudyn UNFCCC 1ol 2537 waziiled 2545
Igldmetudnsnsusesiiasiiiealn (Kyoto Protocol) Fauudennasfiruuaiusnsdilunis
anfgsauNsEand msuUsEmATaLILAY waznanaulilseimamaiauldiusiulunisanine
Bounsvandearwaingla waziled 2559 MUszquiznAeudayn UNFCCC Tddnvihanunnas
Un3a (Paris Agreement) tlafmuammsaniiensdifiunuiieliussaidmmesmiusgiulan
3 1 Whmnevidn éun 1) msmuaunsfisduvesgamgiindevedanlisiing 2 eseiwadea uas
weruauanliAvduliiy 15 ssmieadea Weiflsufuganougaamnssa 2) madiude
Auansalun1suiui uag 3) meadaiunesunyuisuiiaenadosiunuInisnim
fdesfnFounszand lumsasnneldnseusudyan UNFCCC Inatduandnngy G77 uay
Ju Fedszneumelsemamdaiauuagiamuniesfignsan 134 Ussina Tinguszasdiilondnsiu
yirfsauiy wagifiutmdnuageunadeseddunisesaludiuressemalvedy 16dnns
Famunensildrusanvedssing (Nationally Determined Contributions : NDC) Tu 3 @191
Fun 1) avmdsnuuazauds 2) awweads uay 3) ainszuiunisnsenainnssa lnesad



ganfnuieunszan Jeaz 20-25 aelud 2573 leifisuiunisaliunisund (Business as
Usual : BAU)

25 lnguurAandnuesnisdarih NDC vaslveduiieg 4 Uszns e 1) aonndos
fudfugiasegAaneiiioauagndnnisiaunidedu 2) ysaunnsuazdesenulouiouas g
fiauUszne 3) fatduuiuiduindeulnsniadgfiaiuayunsuusuuuugnmsimunfideu uas
ihlugnisdiiuanuldass deamnsodnauuazyseidunald waz 0) dosenainmisaniuay
Tunseu NAMAs (Nationally Determined Mitigation Actions) fiflitlimungannisuaesfmisou
nszanlulsena Yewaz 7-20 neludl 2563 Taeiuavmdssunazyuds daduaiivzuna
nsUdesfsidaunszangsiianueatssina el anssnunisiamudsediunanisanfnedou
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voijuaroadlutuusssniaugas Fsfdamduiusiunuidsunlameigamgll AunneIne
A1 WALANTNOINIATIY uazvnduazeasuuIAinidignudesiiutuluagdeilos flenadana
nsgmusisdgyminizlaniounaznisudsuudasaningfionnalddanisinnisysiusinile
Audunisseninathisaunaigazienvuiifeades agiidrutiglianunsaidymuaiun
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ulgurguazng seiiguiiinganun1sausnEenageu

1. wegswlyaifnsdauasunisauinendeeu w.a.2535 (wiluiaiy

W.A.2550)

1.1 flesnnanudeanislindanuiiionsuaussmaaiyiulamaasugiauas
HapuvpsUsmmaldiiutuludnniigs sudunszudvssmelumsamuiofammndanuicluuay
uanUszmalildnueudesnmsfiiiutufing1n uasiligiunssifiuniseydnundsnuiielis
nswanuaznslindanuegisuszndanasiivseaninim naenaunisneliAnnisndninieadng
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nsfiruauleutseysnYndau iWinminsnasbauaysNYnaNIU N150TIFOULALIATITANIS
ousnundsau WUFoRlunseudnndanu nmsfvuasyiunslindsnuluedosinsuazgunsal
nsdndinewuiiedaaiunisoydndndsnudielinisganyu demdelunisoydndndeny
nstesfunaruilodymasnadenannisldndsnu aaenaunisduaiidoierfundsnunasy
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1.2 aglshd esannszsadydAnisduaiunisoysndndany w.m.2535

fundyefRuavszmsldmunzanduanianisalluleqiu delAvydRvaiuaumsuilfiafy
undygiidenaniielaunsamdusazdeasunislindanunseysndndsnuliduseansam
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i3esdnsvdegunsal uagannmiagviegunsaliloniseysnindanuuny wiinenudmid
Lﬁaiﬁﬁuﬁiamim?{auwmmqmwgﬁﬁ]LLazé’mmﬁﬁéfmw “wszvUnainsdeasuniseysny
w¥au @Uul 2) wa.2550” Tl Inedsemalusefnnunyvideiudl 4 Sunau 2550
waslrfinaldtafudaustuil 1 Squiou wa 2551 Wuduly S¥mqusvasdndne 3 Usgns dail

121 orfugua duady uavatvayuliidesdidunisoynundaanu
munraneiinseysnEendumensuanwaslindsnuegaiseansanuazUsendn

12.2 Weduduuaraduayliiinmsndnisiesinsuazgunsaifdusyavsam
genuistanillumseydnsndsrmtulflulsema waslifinisldodrunivans

1.2.3 iloduaSumazaivayuliiiniseyintndsnuogradugusa lnems

[

adta “nesuiiledaaiunmsoyinendinu” WelfifunalnlunslarumemdonensGuuns
Afosiiunmseysnendsnunang e
1.3 wszs1vdnalAn1sdsasunisensnednd s w.e.2535 (atuudludfiuid)

Usznaudeuntuyalivieau 9 viaan il

undayeiimaluuagdfonudng @ns 1-6)

wan 1 senysnenasululssnu @ne 7-16)

wan 2 nseysnenasnulueas @ns 17-22)

wian 3 mseyinundsnuluiedesdnmiegunsninazdaaiunisldian
vidogunsolilenseydnundsany (s 23)

vana 4 nowuiiiedaaiuniseysnendsau (nes 24-39)

PN 5 UINSNNSALASULATTIUNED (U951 40-41)

MR 6 ASITULLEUNLEY (1RS7 42-46)
PN 7 WUNIUIAUNNA (11957 47-49)
I 8 N13eNsIAl (1MF1 50-52)

WA 9 UNANUALNY (1R31 53-61)
2. UNUAYSNEWAINUY W.A.2561 - 2580

2.1 uRRMENTTUAITUIEUIEWAIULKITIR (NNY.) TALAUYD ULKHURMU AN8Y
nanlniinvesUssmelng w2561 - 2580 Feldiiiaiduindediolunismuuaiisnienisiaun
wiuAidde 5 f1u Useneudig wnuimufdwdalnivesussmelng (PDP) wauwawn
NFIUNALVULAENGSUNIAUG BN (AEDP) UHUBUTNENE 11U (EEP) LHUUTMNTIANTTAU5ITUYIR
(Gas Plan) wazinuUsmMsdansindudomas (Ol Plan)

2.2 unusyinundanuszey 20 U (EEP2018) Tu itelWannadasiunisusza
mmﬂaum’lmmuamaLﬁi%ﬂﬁ]L@LﬁU&JLLﬂ%Wﬂ (APEC) 5ewinaduil 12 - 13 ngedneu 2554 figerlug
Uszinmansgelisng §un APEC i 21 walAsygiasIutaUszmalnela ﬂsumﬂﬂgmmﬂumaqmi
WABLLUAIENMATID1NIA ALSTUAMN NG UL NIWAILINEI9UAY8A (APEC Leaders’
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APEC Tumslindanuednaiusednsamanntu fildmanesufazandasdimesUSuamdsnud
IYanaveiianssunIeanaudun1sionaseu (Energy Intensity, EN) atag1aiousosay 45
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2.3.2 aseninfieandiueues APEC dmunesiulunisan El asdewas 45
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199 20 3eylid ammyﬂﬁmmimuﬂummﬂwmmmusnauimal,amuﬂg]mvma°1 wagUsznd
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3.1.1.4 Usgmansuiaumdsnunaunuiazey3ndndeny Seq
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(1) Tssunsan 40
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6) dineunseiiviinng 50
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Rr7y — A )RTTV)+ (4, )RITV,)+.+ (4, )(RTTV))

A +A,+..+4,

A 1A a ::4' v & o
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N1392NLUUBIANT Passive Design

1. AM998NKUUDIANTUTENIANG1UAI8ITNT Passive Design ABITN1T80NWUY
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- YSupnuatadgsvesiuaulideslunisfiamile (North Slope)
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fiu vienifilussuasaznisldauutunufeuaduuinaduns vio dosildudsan anduns
Uosiuuaznuisaan (Time-lag) maam’m%auﬁLﬁﬂgﬁ'maummﬂﬁtﬂuaﬂwﬁ fiseavidondll

- finAmanunsalunisiumuaueuliiuais (A1 R g9) nie
AduUszAndn1saemenudou (U-Value) ilasnisinsanioyauiuiuanufeudiniidiuuen
1899173 1iseldnls 2 Fufltecineernia (Air-Gap) seninaduvewifaduemendeauiuiieny
anufou luvansaifisinumnzay wu lideansldszuuuiuomelueinis e1seenuuunils
Tnaansininuieuls 12 $lus levfuussannzthausuazifinuszdnsnmvesennns
Tnglamznifanaiiang funndildsuanuieusn

- 91A15U5 e NARTIn s auarUalaiesUuoInATE e LY
orfisanldudefifinsnaunauvosnaaisuazauiuegavanzan Inglinaasegsmuuen
Ansiaauiu Tudmilustiienms warldauuasiourufoudiuen R Titeriteniasewinmil

- 91nsUiuemaidnisdeauardandosuiuainiasyzdu asld
nifsiifanaanstion Aaksaurunudeunaslitaniiinsazauninufeuniuiutios dregaty
NI95ZUUANIUALAINSDUNNBUDN (External Insulation and Finished System : EIFS)

- Avowifanisusnarmsmaiiudlnugeu vielianRadiuioasyiou
ANNTU

- wnwaansalunsmununsdeutundan (A1 R g9 Taens
Ansavdoyauiuiuanudeulindinuiossuinstuil inausundsan Tasenafidesszuisenne
iieszuisonasouanlindsaeengniousnennns

- ams??mﬂiuagit,ﬁammaé (Reflective Alurninurn Film) U14 9 flaetiau
aweulst Viidhuarsvomdsan

- awuleunviseliiuesnata daaaudilunisiuaiuiouladien
msfulilldgetia 300 osrwaioa wasAudedldmoulinuseruiy

¥nszandifianduuszaninisUuan (Shading Coefficient : SC) a1
dioanUiinassdeniing (rdudy ) friunszandndmeluomsussdeuiuarudou (pdug)
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~Wnszaniiflenmsdesiuesas (Lisht Transmittance : LT) Tugasndu
fidududenisuoaiiu (Visible Light) gsunnwediaztuassssuydunldusslovilueiansle (LT
laimastasnin 20%)

~ psfiansannszaniifldnsdiu LSG (Light-to-Solar-Gain Ratio) g4
Faen LSG uadldTouiieusinameuaainafuusinanudeudiiiunssan (LT/SC) sty
21n523nTA1 LSG 110137 1 Lanedfluasddnem1uigu1nieluein1sunnninainuseu wag
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~nszanfidandulssans metewmaudousau (U) dn dieandSuna
Au¥ouiiAngini (Conduction) 9nnsusnidingniglueinis wu nsvan 2 4u (Double Glazing)
WD 3 T (Triple Glazing)
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N1992NLLUUDIATT Active Design

1. N190ONWUY Active Design Aanshaiszuuiniosnatiotisuntymiludiuil Passive
Design vilaliifigana wu nsldinIesusuenidlunmsiivangamiiuarAinuiiy {Weananim
amealulsewdlnelasamnzusgumuidiomnidnseenuuuldfifisdafldanansavinliddnauels
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msdenldinissusuornmadtissaludaniadeniiawisarunldsiuduld wiaziregaslsd
annsathulgl@egrdiussans nmuasUsyvdiond sy fiseasdonded

1.1 msdenvuinniesUsueniaifiaumsnsanfuiuildny wagnesiumds
Condensing Unit (CDU) fiveannneanesn

12 madeniaiesUivemafiiiuszansamgs

WHUNNA 2-16 wnadsiaannUsendaluiuas 5 wuulv uuiinn

via | v @ig/dalug | wed s we$ 5% wed 5kk | we skkok
Fixed Speed | 27,296 12.85-13.84 | 1385-14.84 | 14.85- 15.84 215.85
>27,296 - 40,944 | 1240 - 13.39 | 1340 - 1439 | 1440 - 15.39 215.40
>40,944 - 61,416 | 10.00 - 10.99 | 11.00 - 11.99 | 12.00 - 12.99 213.00
Inverter <21,296 15.00 - 17.49 | 17.50 - 19.99 | 20.00 - 22.49 222.50
>21,296 - 40,944 | 14.00 - 16.49 | 1650 - 18.99 | 19.00 - 21.49 221.50
>40,944 - 61,416 | 14.00 - 1649 | 1650 - 18.99 | 19.00 - 21.49 221.50
wemn - NsAmnMATsEENSamNERUmNeANa (Seasonal Energy Efficiency Ratio : SEER)

dmsunIesUiusime Fila Fixed speed Wag Variable speed/Inverter il
. - UsgdvBnmmasnuanuggnia (Cooling Seasonal Performance Factor : CSPF)

7 CSPF = TpAnueninsavhen s usamaviun (Cooling Seasonal Total Load : CSTL) (Rlarias-tlan)
Commercial9%28PDF%29/Bay38%20Building%20Features.pdf., 2563 '

walulaganAsinan1sayinenaany

1. szuundaliianwaduateniing ssuundalniiisissaduatonfing (Solar Cell)
videiwadlnlmeaindn (Photovoltaic Cell) Wugunsalsimihiuvamssnuuamielnnoudy
wdsulninlagasudunisndandununaunuuaznswauidundanundaduduingdy
Aauandeu figtuuusa o fell

1.1 szuuwaduasefinduuuneiuszsuudmunedussuundaluidewads
LLaamﬁméﬁgﬂaamwuém%’uwﬁmh\lﬂwmuqﬂﬂizﬁmgauiswl‘w%ﬂisLLamqﬁJuIWﬁ'misLLaaé“U
ndszuudmtelill National Grid Tnense Sndnnisviausuatu 2 933 nd1afe Tugiaan
na1eiu wadnaseindlasunaiuanaruisananliiranglvunlnanlalaense lnediugunsal
Wasuszuulwihnszuansaduliinszuaadu waznnindsnulwihduiAuazgnitedhszuy
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Famiglii dunaldidesanfinesiandsauliiasnyundunis daulutianarsfuead
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IFnnfmesTandsrlnigvauund fafu ssuundsliindesaduaseiinduuusofuszu
Smhesdunsldnusaduasoiindudn i luondomdouiifszuusmieliiidbs
gunsnlszuudfgUsznoufeunawaduaseniing gunsaiwAsuszuulniiinssuansadului
nszuaaauylaseiuszuud gl Grid connected Wudu
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QUnsnilwwa
4, IWWns:miaadu  ns:dadu
Vl:kl I . V;JI:HU[I 1JURIMIBbU U do UUBUBIEIbLEINR 1VIVIU, £00L.

1.2 STUUMAALAIDI ARG UUARAUIE VLT ULITAG LA InduuUBasEgn
ponuuudmiuldruluiufivuunilifszuusmhelniinn National Grid Tnefndnnnsyiey
wuslaidu 2 9aaa1 nanfe Hranaina1siy waduasenfindldsunaawanaunsondaliingng
THuninasnfouisuszandsouliiduaulilusunmeindou fu dauludaenansiu wad
wasefindlallisuuasuanisliannsondalinly ol wdmanuuanesifuuszqliludas
naraiuaggnitelviuiluan Jsaunsanailadn szvundaliimesaduasonfinduuudase
annsndenszualifihlilnanldinarsfunaznansiu gunsalszuuiidfgussnoudounaead
Lag09ing Q‘Uﬂiﬂjﬂi‘uﬂmﬂ’liﬂizf\}LLUG}LM@% LURLADS LLaquﬂiﬂiLﬂﬁauizwl‘V\IﬁwmsLLamaLﬂu
Tnfnszuaaduaiia Stand alone Wusiu
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11 : AlEN1T0RNUUUTEUULGAGAIDNNE, 2562,

1.3 syuuwaduaseriinduuunaunaiudussuundnlnidiswaduasenfingd
gneenuuudmiuiausivaunsaindaluidug Wy seuugaduatefindfundsanuauuas
LASENEUARIYA STUUWadLafindiundsnuauiaslihwdai Wiy Ineguuuussuuistiver
Aunsesnuuunuinguszasdlassnsidunsdianiy W szuuwaduaeingiundanuauuay
iwTedguAdLga dndnni1siiau nandfe Tudiwainasiu waduaseindlasunasanaiuise
wanlnile azenssualniwiugunsalivasussuulninszuansadulninssuaadusiin Multi-
function yihausaudulninannasuay Ienseualiiliiunluaaniouiavinanudsegluihaiui
Auliluwusnned Tunsdindesnuaumliaunsondaliimsenainarsduladluiranead

a ¢ - ] v = S = aou

La9e1nd Yauunnaszdtenseualnihliunluan wasnsaluunneitnensewaliinuiniudeiiin
a 1% B (T o [ va < ¢ o [ ' A '
Meanuuuly insesudfwaszihvulaedalulifdugunsaldvomasnu nampeasdnensewaliii
Uszquunwailngnssuazuiadgiwnivannsoniu wasmnlnantuniulussuuasngarinauviui
wazazinaulnidnasullewaduaeindvisondsuanannsandnnseualniinuseauunneila
USunamuiidnieenuuulindeuviannalvansgluiiiaiyauuninesaninsadtenseualuila

WNUAINT 2-19 SEUULUAaNEIR1ANSUUUNANHATY
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7% Ve

neDmadnEna ko

L
w nSpardudahlii

| ﬁ

aunsnslaons=nalli 11 sunscinlaensaakid ganvaiced \
alingel Souandn HUUFSOAAN 1D i

|
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LI NSV A T 3 AUNSRSURMKENIOTWS el iRy
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Fmsf |
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Higodsam skl 1

Hiaagiams:n o

| nsazzd oy GSM * Rs232
fincu GSM =

- Tuiaw

137 : ANON1TORNUUUTEUUKor. e 9O RIS 2562,

2. UUUTMITINNIINE191UTUe1ANT (Building Energy Management System : BEMS)
Huszuuitug 0T fldumenenuannsaludeneniinmadu (Sensing) nsauau T
g13audsluszuudnlul® (Automation Hardware) 11AIUANNITAMTUIIUTDITEUUAN 9 A8ty
91suuusaluslA Tnsgunsallussuwvimihilunisidugunsaliu - dedyanandensoiioudms
Fansndenu Uszneudesdauaiuazronduafivinausiudu eafrwilvenasinigld
NAUE9TUIEANS AN IneaunsansiaaaumNseInIslanasulndilae sy wazauauns
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vhauveuedesiueniaiiendnidsanisiindiidaluiingegn lnefiinguszasditoanniiy
#osnsliluiigegauazmuaungAnssumsldliinueaaieddlui szuu BEMS aztiedans
AIUAN WAEAANINTEUUNGINUAG 9 218Tue1ANT 1Y seuuwaduaseiing ssuudsuenie
szuuliuasading Wusu Tngagsiurudeyainsaialudiusing q Ussanana wazdadoyafidniu
WigmuauszuuvesemsiiilatiansanvaznisidndenulueiasiaessuvasUsznausme 3 diu
GHGDL

2.1 gunsalnyiadnuaeenuny (Device) amé?qéf’;aqﬂﬂiaimmi’@LLasz@mzuwm 9

2.2 madeulewruszuumaluladansaume (Network) Wusidoulosdeyauas

Adsmuadlisietsiudussuu Tuduiaguszyndldlasmnedumesidavesyliuinisluioman

aa 1
NUBYLLNITVIRAY

v U v 1
2.3 syuugudeyauazuauniinty AndsegluinIosvig (Server) uulasedig
Buwmesids imimfuduiindeyandnludmiunslieseiuasaunumianun wagiuueundindy
nluesealendnlunisnsivaevaniuzauaunsldmasiihaindiunay

WNUAINTA 2-20 SEUUUSMsIAnIsnasunigluetns
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Movement

Lighting and Sensor
HHlumination
Intensity Sensor ~
= » >
J | b £ |
""_/_.77'\ Solar Panels
{ = .
K- I
S o > Smart Meter
2=
Representing
Information > | .
Visually [ — \
Air-Conditioning, Power
Humidity Meter Distribution -
and Thermometer Board = A
W 1 o L
\ ;/
: R <
. |
3 'u ;
< Q — [} 'l > &-":
% Bl 4/_‘/1:1'
Electric
Vehicle
Charging Building Energy
Station Management Storage
= System & DR System

3. szuuUSueneLuuYSuThe sty (Varable Refrigerant Flow; VRF) 1Jusgu
wSasUSuaniafidnwair nMsanufianusaiUasunlass3inaasyiianuduaunisslnanves
MsvinAuBuLarsiuudaiesneluiivinnisindadussuuedesdSuenmaludanndy i
wangludnwaznsinsafisingaeilufifndanesddeu (Outdoor Unit) 1iosinaeed 1 61
anunsaRndaneedluy (Indoor Unit) léwanes dsnesdifuazuennisieulaedass Seaunsa
muRugamailsusiug msihauvesszuy VRF fdnvarnmsihnuvesiieiosnneusnazsinau
TudnwarnsdsuwdasiSunanisnaresasyanuduluszuu aunisyivanesnisviianig
Burosiaiesnislu lnedadosnisuenazgnoanuuuliiine sinsawesodeten 2 dauly



31

Fsmahauvesneunsaesazgnesnuuu i nudnuaradumsvinuididsansyhananduly
muvieveammlusinaioinely GauatesmelufeiifmunuUiinavesnsanudu (PMV
Valve) ushinsansyhenadununisyInanmsviiny wazineumsawesasyhanudiuiiiled
n90ald Srunuiuedesneluinniy

ununIndl 221 sruuUiue mAakuuUSUe s (VRF)

i,

4_‘
. &

A
/.

-

VRF System

fian - gilodetnamalulafidedniienisoysnundsny, 2560,

4. w3psaniUdeurudulisuennie (Energy Recovery Ventilator : ERV) fitiidn
013 WuATeauaniUdsuauouLUUeINIA (Air-to-Air Heat Exchanger) WuulNumanUaeY
aufeulduaniudsunudounasanuiuszaritsennianiglu (indoor Air) uazenIAATELEN
(Outdoor Ain) FsnsviaudunsaiuauszuuszuisaneAlfiAnnsaunasionsldinan 2
AnIMALIAVSIALEII9INAEUeN (Fresh Ar from Outside) uasvauziieniuinaudnsmnil
anomAaduilindrainniglu (Exhaust Air From Inside) onafinagaidiuazesnlvaruiingos
pImALfiedemANTeu uaznsesdaudouuves nszuaaniiinazeenazinaliudnvaur e
Kufanses eliinisdevula 4 vesenireenwazeniadn uazazdisanndaunSeuihli
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TuormsgsiannUssaviidesiinisiduenauiaviiielildunssuganiwenianisluennis
(IAQ)

LAUNINT 2-22 weSasiantUasuanudulyiduainia ERV

ERV/HRV SCHEMATIC:
Exhaust Air

QOutdoor Air

VlN . l‘ultNUVI dUU INbVITIbLEbbIUbUNDBIIIbVVUI I IdULgdllUV‘lbl\l\l 16, £JIUV.
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1.1 AMSENEmMANNSoUTINYBINTINULBNYBI81ATT (overall thermal transfer
value; OTTV) ’WrudganuluveserarsinidnisusueiniavedusiazUszinnenns desiianldiiuy

fasaluil

AN 3-1 AINITANEMAINNSOUTINYDINTIAIUUBNUDIDIAIT

AINNTANENAIUIDUTINVDINTIATULDN
Ussnnenng o ¢,
V2991A15 (INARDATINUUANT)

(1) Tsunsan 40
(2) Tsausu 30
(3) @nuuINg 40
(4) @ uneIuIa 30
(5) @nufinw 50
6) dinaundediviing 50
(7) 9asTNAUAMIRAUENIIAN 40
(8) ©1A13YA 30
(9) 9IMITYLUNAY 40

117 1 UseNIANTENTNNGNIU 1309 MNUAAINIATFINNITORNRUUDIAITHIBNITOUS NN 1Y

W.A. 2564, 2564

1.2 AINISANYMAINNSDUTINYBINAIAIDIANS (roof thermal transfer value;

RTTV) thudginuluvesenansninisusuainiaveusazssinvennns seadlaliiiudasieluil

AN 3-2 AINTENENAIIUSDUTINVDINGIANDIATS

ANNISANAINUSDUSINVBIVAIAIDIANS
Usstnnannng o ¢
(IMANDATINLUAT)
(1) Tsaunsan 8
(2) T5ausy 6
(3) @n1uuINIg 8
(4) @auneuIa 6
(5) @audnwr 10
(6) @UnUMIENTIINTG 10
(7) MeassnAUAUIDAUEINITA 8
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(A9NMDAITINUANT)
(8) 91A13YA 6
(9) 91A1TYUUNAY 8
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n. nelavnldunshuduwaomas (oil fired steam boiler) 85
9. leduireunldudutainda (oil fired hot water boiler) 80
A. wieletflduiadudewnaa (gas fired steam boiler) 80
3. wileuhSeunlduiaduewnaa (gas fired hot water boiler) 80
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derfimunzauivaningfionna wazdsauvessenalng waglddass an1tuerasidelng
(Thai Green Building Institute) lngai1usiuilevesaunauaniUdnagulunsyususyudud uag
FrnssuanuwisUszwelnglunssususgudud msussiunasionasdedlnadunuunisli
AZLUUAINTIENTS

1. TREES-NC/CS (TREES for New Construction and Major Renovatlon And Core
and Shell Building) du1funisfieadrsuazuiuusslasenisly uazera1suszin Aufidaunans
LA¥NTBUDIANT

2. TREES-PreNC (TREES for Preparation of New Building Construction & Major
Renovation) dsunsteseaAunsaunisneassaseainsusulsalng

3. TREES-EB (TREES for Existing Building: Operation and Maintenance) @145
91A135EN N5 LEU

et TREES d1msuenaisasisluivseusuusadngagldinaa TREES for New
Construction and Major Renovation (TREES-NC) fin1slvrzuuuvomuuUsEiiiu 8 viiam 53 85
Az Usenaume

i‘}

- UIMIIANT MTUTINHIIANTREUNULEL NTATIFDY wazUseiily

NM15U3N159AN1591A15 (Building Management) (3 azuuw) uaau
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druvasnsidausenisasieanudilaliiugldennats nsaneuaung

AABAYINDIENTITIIUVRIBIAS

BM P1 msimseuanuniananuidueimsiden (efu)

BM1 nisuUssnduiusddens (1 azuuw)

BM2 giilawazn1sinaususkuztiinisldaunazinieinwens (1 asuuw)
BM3 n15inn1uUsifiunavnzeaniuy nedasauaziilonin1suaiass
(1 AzLUL)

HIUTLIMUAZIvIAY (Site and Landscape) (16 AzwuL)
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SL1 mswamnlasansuuiuiidnswauuds (1 avuuw)

SL2 N5annNSIUSneuRaIua (4 AzLUL)

SL3 mswamnfiuiilasensfidedu 3 azuuw)

SLa mi%mﬁmazamﬂ'ggmfwmu (4 AgLUL)

SL5 msanusngmMsalinganuseuludlominmsiaunlasens (@ Aziuw)
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EA P2 UszAvismwnsldndsaususi (Sadu)

EA1 Usz@nSn1mnnslanasanu (16 Azuuw)

EA2 MSIEnaIuUnauny (2 Azuuw)

EA3 MInTIvdeulaziigatnatfiofusunmsussndandaau (1 azuuu)
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MR5 sl faniufunieluussna (2 Azuuw)

MR6 Janfindsvizedinansenusedwindonsi (3 Azuuw)

Qmmwwaammmﬂé’aumEflua'lmi (Indoor Environmental
Quality) (17 azuuw) tnagin1suseidiulugiuresaninuindesunislu
finquszasAifiefiosiliiAnan nuindenia duasuamaindia
FaMEIU dn12UAUY UaITINYIR uaYd ARDAIUAUNINDINTA
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IE P2 amnudesainanielueians (UsAu)

IE1 nMTannNanIznuuani1ig (5 Azluu)

E2 nsidenldianitlinesaty (4 Avuuw)

IE3 NM3AuANLadadnenglue1nng (1 Azuuw)

IE4 nsluuassssuvfnielue1nis (4 aguuw)

IE5 @n12zu1auny (3 AzLuUL)

msiasfiunansznuradauandeu (Environmental Protection) (5 AZHUL)
wnsn1stestunansenusedwndeuvedasinisneadiaduuinsnis
ddnyisduiifesnuuunasdifendowiosideis dusBunssuiuns
ganwuuLazneass Wieldlidwansenussozensessuuinemine) waz
AUNIBUATFUNINVBINYYE

EP P1 n1sanuaiwainnisneadn (U9Au)

EP P2 nM15US¥M159AN1598% (USAU)

EP1 Hansiniifidsnansenunedsnndoutoslussuusiumas (1 azuuw)
EP2 sumiain3esszunonudou (1 azuuw)

EP3 n1s5lnsgannnguenemns (1 Avuuw)

EPa msmuaslsafiieadeaiuenas (1 Azuuw)

EP5 Andsunnsialninildsussuudidaings (1 azuuw)
u3ANT3UN1588NUUY (Green Innovation) (5 AzwuY) ilenszdulidl
mseonuuUReaisiiuszansamAuniniiimualy wag nseduliiinng
EuoLuIAnfion1us B unamdinusardsnndoululssfuiidaning
asvassAuaslalaseylilunoe

ALLUULANTINIAY 62 AZLUY FLDTIUALLUUNINUALAD a1laAzwUUTIN 30 - 37
AzkUY A8lAsERU “Certified” D1loAZWUU 38 - 45 AzWUU AEl9sEAU “Silver” anlamAzwuu 46 - 60

azlaseau “Gold” wazdlapzwuu 61-85 aglasysu “Platinum”

50 80 85 Azluu
s=dunwaniuuy onAstuuiéu
61-85 85
AzllUU Azlluu

NUIANAI91U Energy and Atmosphere Dunuaniifiag Lmuu’mwam (20 AZLLUY)
Funusifiiiazuungeandmsunnamdanuuasussena T,msJmamauﬂizﬁ%ﬁmwmﬂﬂjwawu
Tuerans dnadumsiindsnunauwnuuszansng 4 agluituilasinis muauansineanubuitoy
Tussuudfuernia annsiiudeunsyan lnsinas EAL UszAnsaimmsldndanu (16 azuuw)
Junsiauysgansamnislondsnulueimsiiaandienaisuinsgiu ASHRAE 90.1-2007 w3e
NNIENTMMUAYIHAT VSDTUINTEIDIANT UATNIATEIU YNNG WayI5N1TlunTTBenLUL
o1 siilonseusnENaIL WA 2563 Meld ey Ansdauaiunseynendsnu @iud 2)
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¥3001A15AARAN (TEEAM) tieannansenusadawindauiiingiainnisldnganu gesniuy
91A15999ATTINTRONLUUDIANTNTYSEANS A NIIUNa1Ugs tnsiinseeniuunazidentd
FEUULUABN®IANS SzuuUsueIna szuuliihnasaing wazszuudu 9 Mfeadesiunislondiau
fmnzaufunfiemauagiiuszavsnimganinnasgiuily welenmsiimsldndsausiumni
01s81eds mdermuamslindinumungranedmiueresaidvlnumadenisivunly

AN 3-9 NISUTIUMIBUALLULANNNNT NS IULAESILUBI871ANS EAL

AZWUY | AZUUY NNIENTIN N.A.2563 ASHRAE 90.1-2007

TREES- | TREES- (ANAIU) Appendix G (ATW9911)
NC NC 91A15U5UUe | oanstid | eensusuug 91A15 1Nyl

6 0-5 6-10 0-5 6-10

6-10 11-15 6-10 11-15

10 11-15 16-20 11-15 16-20

10 12 16-20 21-25 16-20 21-25

12 14 21-25 26-30 21-25 26-30

14 16 26-30 31-35 26-30 31-35

16 18 31-35 36-40 31-35 36-40

- NN IUDIRATTEI e, 2556.
Usenaaenlus

Green Mark 1Juni1sussiiuenasiiodaindeuvesUsyinadsnlus dansunslay
Building and Construction Authority (BCA) Tu@ 2005 iieUszanduiusnisnsenindedanndoy
Tunszuiumisneairsuaznsasmusinuedmniaming laefitmnegegaiiioszauanuduialy
nsadrsanimindenldednadiiu fonssumsihnuiinigalusuniseonuuutazasieains
Wedwandou uaznsinennaluladenasidendiunld LL‘U‘U‘UizLﬁuﬁgﬂﬁQé’UWﬁm%’UmmﬂWJ
Heunidlitudigaus 2,000 MsraunsTuly nain1sUssiiiuasaungueIRUsznaudAyAe

1. Energy Efficiency nslandasnuegnstiuse@nsnm

Water Efficiency nsldinegnsdiussavanm

N

Environmental Protection n15UNUa9844 080

s W»

Indoor Environmental Quality AsunmdwInaeungluainis
5. Other Green Features and Innovation AaauU#Aau o uwazuinnssuinilug
N15NES9NIUTEANTNINVDIDIAITHUE
dusunauluns Az ULYBL UUUTEEINeNANSINUNIASE U Green Mark B3Asaungy
o U dl % U dl |l |dl % U o U '3
dmsuamsiiinendewazermsihilaninende dmsuinasiuinsgiu BCA Green Mark for New
Residential Buildings (RB) AxluwLfs 155 avwuy wiseanidy 2 @y fadl

ANFDINITNFUNUSATUNSNU (Energy Related Requirements) 30 AziLuL
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Energy Efficiency (87 azuuw) Wunisidndsnuegadiusz@nsam
n1seenLuUeIATdUsEAnSam aufsmslindanunyuisustis
Wunzan Usznausig

RB 1-1 Thermal Performance of Building Envelope - RETV (15 Agiiuu)
RB 1-2 Naturally Ventilated Design and Air-Conditioning System (22 Aziuw)
RB 1-3 Daylighting (6 AzLUU)

RB 1-4 Artifical Lighting (10 Az4uL)

RB 1-5 Ventilation in Carparks (6 Azw)

RB 1-6 Lifts (1 Azluw)

RB 1-7 Energy Efficient Features (7 AgLuUL)

RB 1-8 Renewable Energy (20 AzLUL)

AMUFRINISAUAIIAdDNBY (Other Green Requirements) 20 AZWUY

Water Efficiency (14 azuuw) unisldninensinedsiiussansam
warfnmautilunisannislih saludssuvralssmusesgivssmadi
Wunzan Usznausie

RB 2-1 Water Efficiency Fittings (10 AglhuUU)

RB 2-2 Water Usage Monitoring (1 AzLUU)

RB 2-3 Irrigation System and Landscaping (3 AzLuu)

Environmental Protection (41 azwuw) 1un1sldTannaasisenis
o8l szansamuazifutagiunainunasiidesliviaisduanden
Usznause

RB 3-1 Sustainable Construction (10 AzLUW)

RB 3-2 Sustainable Product (8 Agkw)

RB 3-3 Greenery Provision (8 AzLku)

RB 3-4 Environmental Management Practice (8 AzLbUW)

RB 3-5 Green Transport (4 AgLkUL)

RB 3-6 Stormwater Management (3 AzLU)

Indoor Environmental Quality (6 AzwuY) Wun1500nwUU naasis
wazusmsdanislienmsilanzwindeunislufivnauis Yaseaisiv
TngFEnsldtannoairsuazanusserasivanzan nsdalvinisszune
grnaTiisane MslasunaErnesssued saudansyieuare1negis
ailiane Uszneude

RB 4-1 Noise Level (1 AgLuUW)

RB 4-2 Indoor Air Pollutants (2 AgLu)

RB 4-3 Waste Disposal (1 Agikuw)

0. J &/, 4
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RB 4-4 Indoor Air Quality in Wet Areas (2 AzLUL)

Other Green Features and Innovation (7 azuuu) Jun1sesnuuu
drutsznoudu 1 fifeenuuverasadassstualiduuianssudiag
uiladeymaswandey Uszneude

RB 5-1 Green Features and Innovation (7 AgLUW)

dvsuinaeilunislirgluLYe U UUTHRINeIANTANINASEIY Green Mark Femsaungy
dmsueiasinandauazeiasilaleniinende dmsuinaeiuinsgiu BCA Green Mark for New
Non-Residential Buildings (NRB) AgwuuLfin 190 Azuuy wusoenidu 2 du fsil

'
YK

AUABDINSNAUNY

SPUNAIU (Energy Related Requirements) 30 AZLLY

Energy Efficiency (Azuuusangega 116 azuuw) tun1sldndanu
98198 UTzANSAM n1ToanLuveIAITIRRUTEANS AW saudenasld
WALV UREUREMINZaN UsEnaume

NRB 1-1 Thermal Performance of Building Envelope - EETV (12 Azliu)
NRB 1-2 Air-Conditioning System (30 Agiiuw)

NRB 1-3 Building Envelope (35 Aguw)

NRB 1-4 Natural Ventilation (20 AZLUU)

NRB 1-5 Daylighting (6 AgU)

NRB 1-6 Artifical Lighting (12 Az1w)

NRB 1-7 Ventilation in Carparks (4 AzLLUY)

NRB 1-8 Ventilation in Common Areas (5 AZLUU)

NRB 1-9 Lifts and Escalators (2 Aghuu)

NRB 1-10 Energy Efficient Practices & Features (12 Azuu)

NRB 1-11 Renewable Energy (20 Agitiw)

ANFDINITATURINAGENDUY (Other Green Requirements) 20 AZLUL

Water Efficiency (17 asuuw) unisldninensiiednailussansam
wagfinaantilunisaanisliin sailufsssuuratssmunas giivsema
Wunzan Usznausie

NRB 2-1 Water Efficient Fittings (10 Agtku)

NRB 2-2 Water Usage and Detection (2 Azu)

NRB 2-3 Irrigation System and Landscaping (3 AZLLUL)

NRB 2-4 Water Consumption of Cooling Towers (2 AzLLUY)
Environmental Protection (42 azwuw) \Junisldiannaasiiennis
ogsilUsEAnSamuaziutaniiunnnuvasiidedliviaisdunden
Usznaumy

NRB 3-1 Sustainable Construction (10 AzLUW)

NRB 3-2 Sustainable Product (8 AgLUU)

NRB 3-3 Greenery Provision (8 Agtul)
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NRB 3-4 Environmental Management Practice (7 AZLLUU)
NRB 3-5 Green Transport (4 AgLLUU)

NRB 3-6 Refrigerants (2 AzLu)

NRB 3-7 Stormwater Management (3 AzLuw)

Indoor Environmental Quality (8 AzwuY) 1Wun1508nuUU naasis
WAZUSUITIANIT BASHENITkInaauN1eluNUaU1y Yasndnsie

u-

TasAsnslianneasauazmnussennsimnzan msdaliiinisszuie
amaiiiiesne n13leuLaEIneesILYR Tudinnsianisuinisenns
warMsANAze IR INzALLAzAL aNe Usenaudig

NRB 4-1 Thermal Comfort (1 AgLUwW)

NRB 4-2 Noise Level (1 Azliuw)

NRB 4-3 Indoor Air Pollutants (2 AzkbUU)

NRB 4-4 Indoor Air Quality Management (2 AgbUU)

NRB 4-5 High Frequency Ballasts (2 Azwuu)

Other Green Features and Innovation (7 azuuu) \Wuniseeniuy
drutsznoudu 1 Aifeenuuuerasaduassstuliduuianssuiiag

COz whladgasineasy Usznouse
NRB 5-1 Green Features and Innovation (7 AzLuw)

Tun15UsEUNNNNTIIUALLUUTDIUTEANS AW T518azdunlunisuueseaunadl
ATLUUII 50 - 74 Azhuy Azleseau “Certified”
ATLUUSIY 75 - 84 Azluy azleseau “Gold”

ATLUUSIY 85 - 90 AzLUY AzleseaU “GoldPlus”
ATLUUIIN 90 Azwuuduly azldszau “Platinum”

BCA GREEN MARK

NAIIAIUNENIUYBY GREEN MARK In15fmunnaudiinnsgiuvasen OTTV (Overall
thermal transfer value) ¥94n50U81A15HIRILAT A.A.1979 dmTusrasitliliennisegends
(Non-residential buildings) waziimsusuainie seunlasinisusudsaunluansnisAiaen OTTV
Tvisd ¥ £.7.2000 Faflanugndfesusiudrunnin waziidei3endn ETTV (Thermal Performance
of Building Envelope) uenainiudsiimsiduiiindrendatudr OTTV uidsdulddmsundsnn
18991A13138n71 RTTV (Roof thermal transfer value) 1iasa1ne1 ETTV Wudrannisiunaild
fuormsiifinisusvermewarldeeastutinansiu Selimneiiaztunldfuanasiinnende
(Residential buildings) MiAssneanuuuliinisaioimeinialassssued uwiusingineransiin
andefldenlutiaiainaisiunduiinisusuennimnnluszeends 1wl a.6.2008 Fdldfinnsimun
Lﬂm%mmg’lmlawh RETV (Residential Envelope Transmittance Value)

Residential Envelope Transmittance Value (RETV) iunldfueiaisiiinende
(Residential buildings) Faruunuesdsalusiuualian RETV daglaiiiu 25 W/m2 laganuise
fualldsdd
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RETVWeighted average — (RET\/bLodg X Abldg) / Adevt

gl RETVblodse

Abldg

Adevt

A1 RETV d1usuainnsiiinends (W/mz2)
rasIvesUTiosTsinede e Tid uresiuay
WoISUUTENIUDINT hBIYINU Lagiiasuay (m2)
- amuvesiufionmsiinedeaiun (m2)

Thermal Performance of Building Envelope (ETTV) nalanisangimainusounu

N1J991A1S WBLANUSEANS ANNITaRANNSDUNLASUTDINTIUDIANS AMUUAAT ETTV @adlitiy 50

W/m2 Tagaunsasuinle fadl

E—l_rVWeighted average = Z(E—l_rvblodg X Abldg) / Adevt

dle  ETTVblode

Abldg
Adevt

AN ETTV dmisuanansininende (W/m2)

cglJ d‘ Aa U o’.JJ
NATIUVDINUNDIAITVNUNITUIUDINANSALA (M2)

= HATINUBINUTIDIAISAIVNR (M2)

wnsguluniseenwuusEuuUsueInIa Useansnmusuasasdsueinialasunis

Suseannsgrunield Singapore Energy Labeling Scheme lasuinSaanue 4-Ticks July
fan3UsEaNsNImNIsUSUDINA (Coefficent of Performance : COP)

a319fl 3-10 UszAnsn1ma3esusueIna Singapore Energy Labeling Scheme

Ticks Energy Efficiency Rating
1 Low
2 Fair
3 Good
4 Very Good
5 Excellent

#i111 : BCA Green Mark Certification Standard for New Building, 2012.

dl a a o a !
AN 3-11 ll"l(ﬂii'ﬂfdi%ﬁ‘V]ﬁﬂWW‘U@Qﬂﬁiﬂanﬁﬂﬂﬂ%uﬂﬁlNG]

Type of Air-Conditioners

Minimum Coefficient of

Cooling C i
ooling Capacity Performance (COP)

Casement and Windows Up to 8.8 kW COP100% 2.90
Single Split Inverter < 10 kw Weighted COP 3.34
and COP100% 3.06
> 10 kW Weighted COP 2.78

Single Split Non-inverter < 10 kw COP100% 3.34

> 10 kW COP100% 2.78
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Type of Air-Conditioners

Cooling Capacity

Minimum Coefficient of
Performance (COP)

Multi Split Inverter < 10 kW Weighted COP 3.34
and COP100% 3.06
> 10 kW Weighted COP 2.64
Multi Split Non-inverter < 10 kw COP100% 3.34
> 10 kW COP100% 2.64

‘17‘1|3J’1 : BCA Green Mark Certification Standard for New Building, 2012.

wnsgIulszansamnasulninlusinisvesdealusil Singapore Standard CP 38 -

1999 - Code of practice for artificial lightings in building and design intent Lﬁuuﬂmi;ﬂ;ﬂu

MUUAAIANEIIVDINUNTLBIANTENINU Singapore Standard 531 : Part 1 : 2006 - Code of
practice for lightings of work places Lﬂummgmﬁmum'wLLaﬁwmmﬂﬁuma’mmaﬂlummi
%39 Unified Glare Rating (UGR) n15ldndssnudiususzuulvinasained niuvineu uasy
Singapore Standard 530 - Code of practice for energy efficiency standard for building

services and equipment {HUIASFIUAMLAAIAINABINITNNSIINSNIUTBITEUY

ANSIA 3-12 AIAUAINNVRINUN I UBIANTANTNIU

Area or Activity

IWlumination (Lux)

Range Recommended

Conference rooms 300 - 750 500
General offices 300 - 750 500
Computer workstation 300 - 750 500
Computer and data preparation rooms 500 - 1000 750
Filing print rooms 200 - 500 300
Drawing office (General) 300 - 750 500
Drawing boards 500 - 1000 750

#i111 : BCA Green Mark Certification Standard for New Building, 2012.

G]’]’iNﬁ?ll 3-13 ﬂl’]LL?{\?’%I’]“UE]QﬂWﬂﬁLLﬂQﬁ'j’]\m’]EJSL‘H’E]’]?]’]S

Type of Interior or Activity Em (Luk) UGR Ra

Entrance halls 100 22 60
Lounges 200 22 80
Circulation areas and corridors 100 28 40
Stairs, escalator, travelators 150 25 40
Loading ramps/bays 150 25 40
Canteens 200 22 80
Rest rooms 100 22 80
Rooms for physical exercise 300 22 80
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Type of Interior or Activity Em (Luk) UGR Ra
Cloakrooms, washrooms, bathrooms, toilets 200 25 80
Rooms for medical attention 500 16 90
Plant rooms, switch gear rooms 200 25 60
Post room,switchboard 500 19 80
Store, stockrooms, cold store 100 25 60
Dispatch packing handling areas 300 25 60
Control Station 150 22 60

#i111 : BCA Green Mark Certification Standard for New Building, 2012.

AN5197 3-14 AIANUADINIT NSEENAIIUYDIszUU NN

Type of usage

Maximum lighting power
budget (W/m2)

Offices 15
Classrooms 15
Lecture theatres 15
Auditoriums / Concert halls 10
Shop / Supermarket / Departmental stores o5
(including general, accent and display lighting)

Restaurants 15

Lobbies / Atriums / Concourses

10
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ANS1A 3-14 AIAUADINIST NNSIENEIUYRsEUUINAN (i)

Type of usage

Maximum lighting power
budget (W/m2)

Stairs 6
Corridors 10
Car parks 5
Electronic manufacturing and fine detail / Assembly 20
industries

Medium and heavy industries 15
Warehouses / Storage areas 10

#1171 : BCA Green Mark Certification Standard for New Building, 2012.

UsewmegUu

CASBEE (Comprehensive Assessment System for Built Environment Efficiency)
L‘U‘LJLL“U‘U‘Ui WuYeause wmzuﬂu Alasuniswauiain Japan Sustainable Building Consortium
(JSBO) mmLLmJ W.A.2544 (A.71.2001) ‘Ui“ﬂaumUUﬁmmmmqmiﬂaai’m ‘Vimmmmﬂﬁ ey
UNYINT IﬂEJﬂﬁﬁuUﬁuufﬂ’mﬂiuVli’NVlﬂu Iﬂﬁﬂ‘lﬂﬂ LAZANTANUIAL mﬂnmwimﬁumaawwm
svuumaﬂanlﬂamﬂmﬂuiwLUuiU‘U‘U‘mmmumammaﬂmmﬂuamﬂm FaiiEnsuseifiuguy
aﬂLnﬂaamnma‘uﬂammﬂmmwsuaqmﬂsmmmms JULUUDIATT miLaaﬂimamavaUmmm
Usenandsnundedianodaindeutos %ﬂ{]f\]T\JUUVI’N JSBC lewimnnsyuu CASBEE wiseanilu

4 Mvevanusznauniy
1. Housing scale
1.1 CASBEE for Housing Unit
1.2 CASBEE for Detached House
1.3 CASBEE Housing Health Checklist
2. Building Scale
2.1 CASBEE for New Construction
2.2 CASBEE for Existing Building
2.3 CASBEE for Renovation
2.4 CASBEE for Temporary Construction
2.5 CASBEE for Heat Island Relaxation
2.6 CASBEE for Schools
2.7 CASBEE for Interior Space
2.8 CASBEE for Market Promotion
3. District scale
3.1 CASBEE for Urban Development
3.2 CASBEE Community Health Checklist
4. City scale
4.1 CASBEE for Cities

4.2 CASBEE for Cities -Pilot version for worldwide use
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wnaingItesivetmsneasslndlutagiuldiaesdu CASBEE New Construction
2014 edition ansounguaIATagoduwarlilynegedulauwtsussinnerasniifiuiuinnid

2,000 ;1319LUR T

CASBEE finannisuszidinduy 2 @ Ao suamnn (Q - Environmental Quality of
Building) kagA1un15¥Inan (L - Environmental Load Reduction of Building) #1135 Hypothetical
Boundary uandlusud n 1.1-29 AuamAdsduinsgiueiais lnsiidn Q msdaeen L Keiy
91 sTTinun mgaanadesiuInsgIumnm tiun mslianiidulinsfuduanden syiny
Wit anudaesnde Armsiuasudanse auameinianigluenns eransidedsiuinsgiu
915gs anfuenasitlineliAsuannzluszninamsieains Insdnnisvezveadeuaziinay
fagnduunldlnivasfarunaundusuiaussruiosiu Beusslovifuyusu Fuilely
Wisuifleulumsanasgiuazannsnsyyseiuinasgudu A B C 3o S %4 S Ae Sustainable
Building fuindusziuninsgiuganves CASBEE

A3NN 3-15 Ussnvemsiiegenfeowasliliviedendeniuina CASBEE

nany | Uszianenns 518821980
91157 drlinau (Of) | eevile e1A5vessy viesann Wi Wswdld uazdu 9
laildiiog | TsaSou (Sch) Uszaufnw siseudny uminedy Inendewmaile wae
97y T5a5eudu q
311 (Rt vsasanaudn guiesindiin uazdu 9
$1uwng (Rst) | $ue1wns lsvemns Al uasdu ¢
vealad (Hal) Auddanansnu aluids l5sdu Tsovids veUseay uazdu 9
15997% (Fcb) 159U ASEUA AaavIeds Hosmauiames gsneud waz
B 9
o1sfied | lsswenuna (Hsp) | Tsamenuna thusinaus thuinauiinis wagdu 9
91AD T59us3 (HtU) Tsousa Tsausuvunadn wazdu 9
aMSALUN (Apt) | awsaiuudt (Ldsaudnuuea)

i1 : CASBEE for Building (New Construction), 2014.
WNUAINA 3-3 A5UUIRNLAS Hypothetical Boundary

*HYPOTHETICAL BOUNDARY

“Q!!

Assessment category

as positive impact
inside the boundarly

Assessmelr:‘t_ category
as negative impact
outside the boundary

Resource

Consumption,
Embodied CO2
Emission, etc.

(Neighboring
building)

[

Emission of
Air-
poliutants,
Noise, Heat

==
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i1 - CASBEE for Building (New Construction), 2014.

mmumm%mmms Built Environment Efficiency (BEE) #il#ansnsdauan Q
way L mmmlmﬂuaumi wEhwansusziliuiauaumdanns fvualiunu Y Juen Q
wazunu X 1WuA1 L wagivunadiuvisves BEE Uuﬂi’}W%uﬂ’lﬁJ’]iﬂﬁufﬂUNaﬂ’]iﬂiuLllu Rank S &9
C mmﬂw n1.1-30 uagnmuuatisazuuululsayseAu

CrEnvironmental Quality of Building 25x50-1)
BEE= =
L:Environmental Load of Building 25x(3-5LK]
HE) SQ = AZLUUNTUTEEILA AN

SLR = ALLUUNSUSERUAUNNTEIan

5%
=

MINN 3-16 SeAuAzLULTYUBLiUAY BEE wagn suUseiliuinmel CASBEE

Ranks Assessment BEE Value, etc. Expression
S Excellent BEE > 3.0, Q = 50
A Very Good :EE s ;)5 QiOSO
B+ Good BEE=10-15
B Fairy Poor BEE =05-1.0
C Poor BEE < 0.5

i1 - CASBEE for Building (New Construction), 2014.
WRUNINT 3-4 gULLUUNamiUizLﬁummsﬁ CAEBEE

=== 17 <~ A ST

B ARk A KK A AkAk BT hahk BT oAk G
3.0 1.5 BEEE=1 .0
100
A B
: ) B
50 : 05
: C
o a i
NN
] 50 100
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Tunisusesiiuves CASBEE Tawusiidenisuseiiusanidu 2 d1u f9510aziden
msUszdiuluwiazideuazazuuulunsyuszdiu wusdudmunanim (Q : Environmental Quality)
wazAuN1sElnan (L : Environmental Load Reduction) fdil

M 3-17 N5UsERINAUANATMN (Q : Environmental Quality)

Q : Environmental Quality of Building
Q1. Indoor 1. Sound Environment | 1.1 Noise (5 AZLLUW)
Environment 1.2 Sound Insulation (20 AzLLUL)

- Sound Insulation of Openings

- Sound Insulation of Partition Walls

- Sound Insulation Performance of Floor
Slabs (light — weight impact source)

- Sound Insulation Performance of Floor
Slabs (heavy — weight impact source)
1.3 Sound Absorption (5 AZLLLY)
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M 3-17 N5UsZEINAUANATMN (Q : Environmental Quality) (si8)

Q : Environmental Quality of Building

2. Thermal Comfort

- Room Temperature
- Perimeter Performance

- Zoned Control

2.1 Room Temperature Control (15 Aglu)

2.2 Humidity Control (5 Agikuu)

2.3 Type of Air Conditioning System (5
AZLULU)

3. Lighting &

[lumination

3.1 Daylight (15 AgkuUL)

- Daylight Factors

- Openings by Orientation
- Daylight Devices

3.2 Anti — glare Measures (10 AZLUU)
- Daylight Control

- Reflection Control

3.3 Illuminance Level (5 AzLuL)

3.4 Lighting Controllability (5 AgUU)

4. Air Quality

4.1 Source Control (10 AZLLUY)
- Chemical Pollutants

- Asbestos

4.2 Ventilation (15 AzLuL)
- Ventilation Rate
- Natural Ventilation Performance

- Consideration of Outside Air Intake

4.3 Operation Plan (10 AZLUL)
- CO2 Monitoring

- Control of Smoking

Q2. Quality of

Service

1. Service Ability

1.1 Functionality & Usability (15 Azwkw)
- Provision of Space & Storage

- Use of Advanced Information System

- Barrier — free Planning
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M 3-17 N5UsZEINAUANATMN (Q : Environmental Quality) (si8)

Q : Environmental Quality of Building

1.2 Amenity (15 AZLUY)
- Perceived Spaciousness & Access to view
- Space for Refreshment

- Décor Planning

1.3 Maintenance (10 AzLUY)
- Design that Considers Maintenance
- Securing Maintenance Functions

2. Durability &
Reliability

2.1 Earthquake Resistance (10 AzLUY)
- Earthquake - resistance

- Seismic Isolation & Vibration Damping
Systems

2.2 Service Life of Components (30 AgLkuL)
- Service Life of Structural Materials

- Necessary Renewal Interval for Main
Interior Finishes

- Necessary Replacement Interval for Air
Conditioning & Ventilation Ducts

- Necessary Renewal Interval for HVAC and
Water Supply and Drainage pipes

- Necessary Renewal Interval for Major
Equipment and Services

2.4 Reliability (25 AZLUU)

- HVAC System

- Water Supply & Drainage

- Electrical Equipment

- Support Method of Machines & Ducts
- Communications & IT Equipment

3. Flexibility &
Adaptability

3.1 Spatial Margin (10 AzLUL)
- Allowance for Floor to Floor Height

- Flexibility in Floor Layout
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M 3-17 N5UsZEINAUANATMN (Q : Environmental Quality) (si8)

Q : Environmental Quality of Building

3.2 Floor Load Margin

3.3 System Renewability (30 Agbuu)

- Ease of Air Conditioning Duct Renewal

- Ease of Water Supply & Drain pipe
Renewal

- Ease of Electrical Wiring Renewal

- Ease of Communications Cable Renewal
- Ease of Equipment Renewal

- Provision of Backup Space

Q3. Outdoor
Environment (On
- Site)

1.Preservtion & Creation of Biotope (5 AzLbUU)

2. Townscape & Landscape (5 AzLUL)

3. Local Characteristics
& Outdoor Amenity

3.1 Attention to Local Character &
Improvement of Comfort (5 AZLLL)

3.2 Improvement of the Thermal

Environment on Site (5 AZLUU)

fi1n : CASBEE for Building (New Construction), 2014.

M99 3-18 NsUSTEUEIUNTSEIVIan (L : Environmental Load Reduction)

L : Environmental Load Reduction of Building

LR1. Energy

1. Control of Heat Load on the Outer Surface of Buildings (5 AgLUW)

2. Natural Energy Utilization (5 AZLUU)

3. Efficiency in Building Service (5 AgkUL)

4. Efficient Operation

4.1 Monitoring (5 AZLUU)

4.2 Operation and Management System
(5 AgUL)
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mi'm'ﬁ' 3-18 NNsUsEHIUAUNISEInan (L : Environmental Load Reduction) (s18)

L : Environmental Load Reduction of Building

LR2. Resources &
Materials

1. Water Resources

1.1 Water Saving (5 AgLUU)

1.2 Rain Water & Grey Water (10 AZLUY)
- Rain Water Use System
- Grey Water Use System

2. Reducing Use of Non
- renewable Resources

2.1 Reducing Use of Materials (5 Azwbuu)

2.2 Continuing Use of Existing Structure
Frame, etc. (5 A¥LLUY)

2.3 Use of Recycled Materials as
Structural Materials (5 AZLLUUY)

2.4 Use of Recycled Materials as Non —
structural Materials (5 ALLLUL)

2.5 Timber from Sustainable Forestry (5
AZLLUL)

2.6 Efforts to Enhance the Reusability of
Components and Materials (5 AZLUU)

3. Avoiding the Use of
Materials with Pollutant
Content

3.1 Use of Materials without Harmful
Substances (5 ALLLUU)

3.2 Elimination of CFCs and Halons (15
ALLUL)

- Fire Retardant

- Forming Agents (Insulation Materials,
etc.)

- Refrigerants

LR3. Off — Site
Environment

1. Consideration of Globa

l Warming (5 AgLUU)

2. Consideration of
Local Environment

2.1 Air Pollution (5 AzLUW)

2.2 Heat Island Effect (5 agLuu)

2.3 Load on Local Infrastructure (20
AZLUL)

- Reduction of Rain Water Discharge
Loads

- Sewage Load Suppression

- Traffic Load Control

- Waste Treatment Loads
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mi'mﬁ' 3-18 NNsUsEHIUAUNISEInan (L : Environmental Load Reduction) (s18)

L : Environmental Load Reduction of Building

3. Consideration of 3.1 Noise, Vibration & Odor (15 AgiLuY)
Surrounding - Noise
Environment - Vibration

- Odor

3.2 Wind/Sand Damage & Daylight
Obstruction (15 AzWUY)

- Restriction of Wind Damage

- Sand and Dust

- Restriction of Daylight Obstruction
3.3 Light Pollution (10 AzLUY)

- Outdoor Illumination and Light that

Spills from Interiors

- Measured of Reflects Solar Glare from
Building Walls

#1171 : CASBEE for Building (New Construction), 2014.

mMsUsziusundsnuaonndesnunguuisauguiliegluilagiuie ngnane
ausNYNAIULAE Japan housing performance standard n1elansgswdnyfAnssusenmnIn
91A13 WT0 4 Wadenan
1. nemunslanaudoulasiiuiauonaims
#21500191NNTAAAINITALNAINTOURAL TP YLFEAINTBUTDINTOUBIANT
nsmuaulnanaufourig o famnsaandinanislindanuvesennsld dmivetans
VNUITEAN BNLIY aNsamLaNUnsaUseliulaann Annual thermal load standard BPI (Building
PAL Index) kagdmsuanisnauviuseiiiuainnsldauiuiuninuieuyeinssuainsny Thermal
load control of building outer surfaces items
2. M3lUsElevuaINNaNUEITUYF
BnsihnawunsssunRnldliiauseleriiansan 2 gUuuuAenansuay
N19903 N9MTIABNITUINGNIUIINSTTUYIANN I sl waUnsalla 9 1wy Mslduasainaas
217nglUBIAITLAZNTTEUIERINIAGIEITEITUYIR dmsunedeuiy nsldundlaasadsumy
Youanaenfinduvandundseniluih viondsnudu q WWiduslewiluotans

3. UsEANBATNTLUUNITUITHITINNITEIAIS
nsUssfivluiideduBinsussiiudu 3 F3auUssinnennsuazIuInTes
0115 fall
3.1 N13Usgliumy Primary energy consumption 98481A15 §115U81A39N
UssLamittlunaannndn 5,000 m2 wasfiuiiansisazvosemsamuy fansanain Building Eneray
Index (BEN) AauTunamslindsnunnszuuvesens annsarwaldanaunisi 1 #a1san
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SrUUUTURINIA SEUUSYUNEDINIA SEUULANATN SeUUvNgy SEUUYUEs seUuudu o Wagseuy
USUUTINsUsendand sy W nslindanuainuaseinguasssuunasusiu (Co - Generation
Systems) Ve WasoUszansAMNISIENA 19D IATHAEUSLNAINS IENS 9 TUVBIDIANT

Design primary energy consumption of the building subject to assessment

BEl = Standard primary energy consumption of the building subject to assessment
_ Er _  (Eac*Ev*E +EqwtEpv-Eg*En)x10°
EsT  (EsactEsv*Es *Esnw*Esgv+Egy)x10°
e Er - dmseonuuunisidwdsnudesdu (Mi/year)

Ev - Amseenuuunstindsnudesduresniosszungenisi
TyllaipSosuSuanne (MJ/year)

Exe =  Ainsesnuuumsiindsnudesiuveuniossuone (MJ/year)

E. - dAnseenuuunsldndinud esiuuessyuuuaseing (MJyear)

Eaw = mmiaaﬂqumﬂsdwawmwmmmmaﬂmmmwau (MJ/year)

Fy = ainisesnwuumsidndanudssduresszuvrudslueinis

(MJ/year)

Ew = emsesenwuunisidndenudesduvesszuudu q (Mi/year)

Es = Armsesnwuunsiindinudesiuiianaciiesainnisle
gunsalusendandsay (MJ/year)

B = aunaspunslindsmudesdu (Misyear)

Eopc = ﬂ'mwmgmmﬂ%’wé’wuﬁméfusuaaLﬂ%aﬂ%’ummﬂ (MJ/year)

Eqy = ﬂ'mwmgmﬂWiiﬁwé'amul,ﬁaqéfmaqLﬂ%"aaismammﬂﬁlﬂﬁi
w3euSuBINe (MJ/year)

Eq = mmmgmmﬂsﬁwé’qmulﬁmé’umaﬁzwLLmadN (MJ/year)

Ew = awnmspumsindenuidesuvesgunsaivimigu (Msvean

By = aanasgumsindsnuidesiuvesszuuoudduennns (M/year)

Esw = ﬂ"]:mmgmmﬂ%’wé’qmuﬁaaé’umaaszw%u 9 (MJ/year)

3.2 NN3UsEUAIY BEIM of the Model Building Method
o 4 dl I |dl ! o/ a d’J dl %4 ! A ! L
dwmsuenasilidlifiederfouasiiiunsiudesnimiewindu 5,000 m2
9150419101 BEIM LJuA1915§1uv09 Model Building Method fwiadlsiannlusunsunisusziiu
U939 CASBEE
3.3 n15UsElURIY Primary energy consumption @ususwISaLLUN
#131584191nA1 Consumption ratio Ya3ANINTFIUNTIINE U TDIAULAE
Arnseenwuumslindsnudewulusunmslindauangunsaiddnvseiind duwialdain

Design primary energy consumption

Consumption ratio (%)= 00

Standard primary energy consumption

52AUNT5UTZIIUYRTISN 3 = -0.1 x Consumption ratio + 14
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4. Efficient operation

4.1 MINTIERU (Monitoring) 1MINNUsENT BNLIN aN5AILREINMINTIIEeY
Usinansldndenuedaideduusazduneusiiuamusia 9 MA9ANADES1UATIAIUDIAS
Uszinneninuunazyssiiunuiite n1sdnnisuazauaundsanuly CASBEE in Dwelling unit
NITULUINNNTA T UNTIENS 11Ul UL Y TEUUVD991AT LU msﬁ@&%qﬂﬂsaﬁmaﬂaau
nsldndenuluszuu nshndesruudalnvesnesasiniieinis wsdssduanigssuundnly
91ANOENLDY 4 TLUU 11U SLUULATEINS SsUuUSuoIme seuussungenie udu

4.2 A13AHUNITATIEUUNITUIIISIANTS d1mSueimsynUseian eniiu
DWITALUUY AL UTZIAUAINIIUD Presentation of lifestyle advice Tu CASBEE for Dwelling Unit
f1TNNTURBUNNT USRS USMTTANNSTE Y N1390UUIT9 WAZLUINT
NTUSLNIANSIIUVDIBIANT

UseinAoadansLag

NABERS (The National Australian Built Environment Rating System) L"fJummgmm‘i
Ussiiuenseudnundanu veslsuna seamside Suuedosdeldinuszansnmndanues
91A13 Awiiuaulag NSW Office of Environment and Heritage Tui119945g§U1a00aLA 8 8NE
n3UsziuaznansluzuveIn1IgIuIL 1-6 A29ULRaIN Lo NABER winnainisuseifiuiu
4 GUAane) il Energy, Water, Waste wag Indoor Environment

1. NABERS for Offices
NABERS for Shopping Centers
NABERS for Hotels
NABERS for Home
NABERS for Data Centre

bR N

WNUANT 3-5 wilauaainngi NABERS

O SHOPPING HOTELS DATA CENTRES
CENTRES
e | == = N | == R

7111 : NABERS Energy Guide to Building Energy Estimation, 2011

M5 3-19 wansUTTugUYeInIveINMel NABER
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Indoor Environment, Energy and Water | Waste for
The NABERS rating scale Offices, Shopping centers, Hotels and offices
Home
Market leading performance 6 stars 5 stars
Excellent performance 5 stars 4 stars
Good performance 4 stars 3 stars
Average performance 3 stars 2.5 stars
Below average performance 2 stars 2 star
Poor performance 1 star 1 star
Very poor performance 0 stars 0 stars

7111 - NABERS Energy Guide to Building Energy Estimation, 2011

NABERS for Office Usznounaatnalgl NABERS Energy, NABERS Water, NABERS
Waste Way NABERS Indoor Environment mmmimnusﬂLmummsmummlm 3 Useinnfe
Base building Ai® Nufiusnsaunans wuﬂ%aasmalﬂmmummimuﬂmu Office tenancy e
NudidmsulFidneluenaisdinau waz Whole building ﬂawuwimaamwmalumﬂﬁ
dilneu

N3UsziliumanIunugiamsgIe NABERS Tdnsitusiuniudeyanislindsanusy
Melue1as lauansldndanulniin, uasadng, ssuudiveinia, dvd, nslahsaudanisly
Ussleianni LLavmsUﬁvmuammmaaumﬂumms saqlsuﬂ'1§Lﬂusuamamflumwa 9 foundy
muluszeza 12 1oy WialIsuifisuuananasguressziuaaina P aeTUSEL YT g
mumaumﬁﬂivmumgﬂ

WHUAINA 3-6 Tumaun1snsIauseiiiuvesinug NABERS

. _
ENERGY Adjusted for area,
USE constantGHG il climate, hours and g

4
NABERS ing benchmark: FACTOR

ENERQY

How a NABERS Energy for offices rating is calculated

711 - NABERS Energy Guide to Building Energy Estimation, 2011

WwINNsUTEERUNSIENAUALINIIveY NABERS
< v Y o = P 2 v
1. maiuteyamslindanuniglueiaslussesiaan 12 Weuninuun lneliudeya
ndarlding Jeyanisldndsau
2. nMsmuisnslindsnuneluens dagnanm1nIea1Aives NABERS Greenhouse
Gas (GHG) factor ilmAsnaansyezial 1 U isldlunisiSeuiiisudeyalugisiaity o
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(% Y
Y

3. mMIAwIunsindsunglueimsaenndediu anvueiuNa aningienie
Hlusmsvihau uazdunuvesgunsailwihneludiinanu

4. Benchmark Factor \udnnnsgiuilflunisufeuifisverasiideogluaniu
nlimanssing 1 Welioestuhunasinasgu Sosannnlnumsudesisasueulaeonlus
seitudl Tnefuiaufiouann National Greenhouse Accounting factors e1ansfiaglésuaaina
sesusneg Fesiinsldndseuldannninnasidumiiinue

M15NA 3-20 Megrelayainua NABERS vesenansiineasiidlussainsidy

Star rating Comments Emissions (kg CO2/m2)
1 stars Poor 199
2 stars Average 167
3 stars Very good 135
4 stars Excellent 103
5 stars Exceptional 71

#1171 : NABERS Energy Guide to Building Energy Estimation, 2011

WNUAINA 3-7 nsidIeuliisuusunad GHG intensity

NABERS Energy for offices rating scale expansion
300

" Adelaide Brisbane

250
. Canberra Darwin
-% Hobart Melbourne
" 200
8 Perth - Sydney
2
om0 e
] .
&
E
p 100
X
(L]

50

0
1 1.5 2 25 3 35 4 45 5 5.5 6 Zero emissions

7111 : NABERS Energy Guide to Building Ene®@gréstimation, 2011

dnigaLdsng

LEED (Leadership in Energy & Environmental Design) Lﬂum’lmigﬂumiﬂﬁmﬁumﬂ’ﬁ
Fenildsumseensu unsvaninniigaiialanain U.S. Green Building Council (USGBO) Siinnusvasd
iWolfinusgansamnislininginsvesernisuaziisannansznufuaufeduindenuas
avowiforasilionans lnesdamaenisasiinveserans duldfunisesnuuuliiueinaden
(Green buildings) 8813933 Fsdnusiosdinistmuaidumnsgiutuin deddugjarldisnsli
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AzLUUAINTIEN1S Felduennadl nstiasuuwdude o Tnserasidiunadudaztofasls
Azuuazanluszdusg o Inausiumsgu LEED nostutiagiufe LEED v.4 Usznaude

1. LEED for Building Design and Construction (LEED BD+C) d@1n5usia1sasislnal
wseuTulalngy

2. LEED for Interior Design and Construction (LEED ID+C) @wsusunnuasniely

3, LEED for Building Operations and Maintenance (LEED O+M) @1%$ueiansifudi
WIUNISUIMITIANIS

4. LEED for Neighborhood Development (LEED-ND) d113U9113 4899304

5. LEED for Homes d@5ut1u uageasinefusas

\naudl LEED dwmsueinnsadnalni nieusuuselugjasldinuet LEED for Building
Design and Construction (LEED BD+C) iin1slvingiuuvatuuyUseiineInsnIuunsgy LEED
BD+C viamun 7 viaan AzuuLsIY 110 AzLuY
Location and Transportation (16 azuuw) Wunisiinzuuuiuriia
fissvedasansfitinaeglndiunmsuinmsvudsansisng oaiuayy
MIANLIANTLdRaTaIsaEld Weusendandsnuainnisld
i videsaeusdius Ustneude

- Sensitive Land Protection (1 AgLuw)

- High Priority Site (2 AzLUU)

- Surrounding Density and Diverse Uses (5 AgLUU)

- Access to Quality Transit (5 AZLLULU)

- Bicycle Facilities (1 AgklU)

- Reduced Parking Footprint (1 AgLkuw)

- Green Vehicles (1 AzkUw)

Sustainable Site (10 AZLLUY) L“fJ‘umiL§aﬂamuﬁﬁgﬂmﬂmiﬁhﬁﬂgﬂ
Auimduunassssummny uonarninisliazuunluiidedfay
Aerdestunisneneiusnvmiduiunistestunisiansounesmiin
Ay N13TANISTTUUSTUIETY N1FAANANTIIENIATULAIATINTUN UG
anmuanasud1sAsslunaInaIsAu

- Construction Activity Pollution Prevention (Required)

- Site Assessment (1 AZLUY)

- Site Development - Protect or Restore Habitat (2 AZLLUL)

- Open Space (1 AZLULY)

- Rainwater Management (3 AzLUY)

- Heat Island Reduction (2 AzUw)

- Light Pollution Reduction (1 AgLkuw)

Water Efficiency (11 azwuw) Wumsldnineinsiredaiiussansam
n1soenuvunfiantinenssuildduudesiniienisungednudulsl
Fermdinsldmeluladdmnzalunsddmiide

- Outdoor Water Use Reduction (Required)
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- Indoor Water Use Reduction (Required)

- Building-Level Water Metering (Required)

- Outdoor Water Use Reduction (2 Azbuw)

- Indoor Water Use Reduction (6 AgLUU)

- Cooling Tower Water Use (2 AzuUU)

- Water Metering (1 AZLUY)

Energy and Atmosphere (33 azuuu) 1Wun1sldnsnennsndeau
98198U 72NN 520N TN UNALN U IR ZEL V190U
A1TITNAIUE 19N UTEANTAIN 191999971A1592ADITLNUNITIA
N1INANU wazkun1sUISnwgUnsalnusEuUeIATTeE Iy
wazaiENe TIuTensasIaTAnsldndsuvete1ns (Measurement
& Verification) Wadeiifsdalvinzuuuniniseenuuuiitrsanimidou
n3zaN ﬁwuiw‘fﬂﬁﬁmg‘lmsuaaiaiszju%gumimmﬁiaﬂ

- Fundamental Commissioning and Verification (Required)

- Minimum Energy Performance (Required)

- Building-Level Energy Metering (Required)

- Fundamental Refrigerant Management (Required)

- Enhanced Commissioning (6 ALLL)

- Optimize Energy Performance (18 Agiiu)

- Advanced Energy Metering (1 AgLkuw)

- Demand Response (2 AZLUY)

- Renewable Energy Production (3 AziUW)

- Enhanced Refrigerant Management (1 AgLUw)

- Green Power and Carbon Offsets (2 AgLUU)

Materials and Resources (13 azuuu) \unisldiagneasisenns
ogilusravnmuazidutanfinnainunasdideslivhalsduindon
Tnendnmsialy dnaelduntansleda vietanneassiuduiilsunlae
Ligoadorldienserndinulunisvudwnanunasdu sauvanis
TNLHUINNITVEZAINNITNDAT19DIANTDNAE

- Storage and Collection of Recyclables (Required)

- Construction and Demolition Waste Management Planning

- Building Life-Cycle Impact Reduction (5 Agikuw)

- Environmental Product Declarations (2 AZLUU)

- Sourcing of Raw Materials (2 AzLUL)

- Material Ingredients (2 AgLUw)

- Construction and Demolition Waste Management (2 AZLUY)
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Indoor Environmental Quality (16 azuuw) {Wun1seanwuy neasns
warUImsianisiiernsiiannzwiedeunielufiuiauis Yasnasiv
TngAnsldfannoadauazanuisorasiuangan msdalitinissyue
ganafifisane N3l SULEEI95IINYIR FIuEen15TAnITUIHIS
91ANTLAZNNTINANNALDINDE LN AN ALLEND

- Minimum 1AQ Performance (Required)

- Environmental Tobacco Smoke Control (Required)

- Enhanced Indoor Air Quality Strategies (2 AzLU)

- Low-Emitting Materials (3 AzLLUW)

- Construction Indoor Air Quality Management Plan(1 AazWuw)

- Indoor Air Quality Assessment (2 AgLLUU)

- Thermal Comfort (1 AglLUY)

- Interior Lighting (2 AzLUw)

- Daylight (3 ALU)

- Quality Views (1 AgkUL)

- Acoustic Performance (1 AgbuUU)

Innovation (6 Azuuw) Wun1seenuuudulsEneudy 9 Afooniuy
aAnsassassAtunliuuinnssufidroudlalamaanden wai
wuuUsediy LEED &9ldlinzuunfivavunlasansififidormnafiewils
A5¥UserIfiAuaINTO AL AUDRULULUINIINITEONUUUBIASLH

A0AAABINULLINIGYBY LEED 8nae
- Innovation (1 AZLUL)
- LEED Accredited Professional (1 Agtluu)
Regional Priority (4 Azwuw) WWunuindiliernsidenssnwuue1nis
mmmmaﬁLﬂuﬁuaagﬁmﬂL'i'qmwuaqgﬁmﬂ‘ifu W nsUsERSRLTlY
91A3 %ammaﬁ’%ﬂmmLLﬁiazqﬁﬂWﬂa}ﬁLﬁmﬁauﬁ’u Tnensiaaaulaain
www.usgbc.org
- Regional Priority: Specific Credit (1 AZLLUU)
- Regional Priority: Specific Credit (1 AZLLUU)
- Regional Priority: Specific Credit (1 A1)
- Regional Priority: Specific Credit (1 AZLLUU)

LEED BD+C Useneaudae 57 Usuiiiunisusedivlu 8 nuna asuuufiudvady 110
ATUUY FailesiunzuuuTIiunLdl AsUUUsI 40-49 Avuuvldsyiu “Certified” ATUWUY 50-59
AzwuulAsEAu “Silver” Azuuu 60-79 laseau “Gold” wazmzuy 80+ lAsesu “Platinum”

WRNUATNT 3-8 Se@uLnada LEED

UsGBC



72

#i111 : LEED v4 for BUILDING DESIGN AND CONSTRUCTION, 2016.

NUIANAI9Y Energy and Atmosphere Lﬁummmﬁﬁﬂmuumnﬁqﬂ (33 AZLLUY)
Wumslinsnennsndsuegnsdivszansam saufensldndnunaunusg1auuigay n1eenu
nMsldndsnuodreiivsz@nsam uazurunisiigeinwgunsalanuszuueimiedumnzanuay
alaNe T3vianIngIaianslindsauvese1ns (Measurement & Verification) N15eenluyi
Prganiwiseunsyan Inenuaidnamun 11 Usehu Iseavideanaznsauin fereluil

1. Fundamental Commissioning and Verification (Required) mwmaaumimmu
mawuuwaamﬂummﬂ@m“mmLmemwmaﬂumimaau (Commissioning Authority) 717
Uszaunsalnun1snageusdetioy 2 U I@EJG]ENVL@JL‘Uu‘UﬂﬂaLG]EJ’Jﬂ‘UNE]@ﬂLLU“Uﬂi@NiULﬂiJ’] G
AD9T189URAN1INTIvER UM ULAEA S iv‘uwmawma‘umimwu amﬂuawamvmm
Usznouie szuuU3uenALarsEUEeINA SEUULESETN SEUUThSeuy TYUUNRNUNY UL

2. Minimum Energy Performance (Requlred) mmiuamﬁauumummmmiﬂsmam
Waﬂmulmmmmmmwmmm Lwaamumwsmaaunmaama zn1sdngsufininduly $n0s
NN 3 fvmLaaﬂmimaaﬂmwmmuimaiaumaqmﬂﬁmﬁm (Whole building simulation)
melusunsumuines L‘Uiﬁl‘ULVIEJUiuMTNE]’]ﬂ’]iVlE]E]ﬂLLUULLa 91A1591984 (Baseline building)
mmamsmmmmwiu ASHRAE 90.1-20010 Appendix G Weilenasfieenuuulmigedidldsne
Frundsnuiiniegneties 5% uadndueinisdrtingu vie Sududnuuisliiiv 20,000 »3.9n
(1,858 n3.4.) MToARsdUAIIUIALILAY 50,000 A5. Wa (4,645 #5.4.) fonaliizvhmudetuni

seylu ASHRAE Advance Energy Design Guide I@slumaﬂmsmaaﬂmmauwaLmai

3. Building-Level Energy Metering (Required) Hunisdadaimesiniinvesernis
Lﬁammaaummﬂ%wmmu‘iﬂasamaammiLUumiauuayumﬁﬂmmswaamuLLazmﬁﬂiwam

4. Fundamental Refrigerant Management (Required) \un15dan1sansviiaaiy
Suluszuuuuenaiildvianesesuvesnisianeleleu (Ozone Depletion Potential) wazyinlu
\inn1zlaniou (Global Warming Potential) H1unaaAuIaaIngasnnvue vislidldans
R GREY CFCs, HCFCs (Hydro chlorofluorocarbons) gz Halons

5. Enhanced Commissioning (6 AZLLUU) Lﬂum‘ﬂﬁmLLUEmWﬂﬁaumﬁﬁNm%a\‘i
szuvannnIunausidedu Tngldiuneaeuidsniidiusalulasainisdsrisiuresnisesniuy
ﬁuumaum:}aaaumiaquaumuﬁuaqmumm Lazn 198 uAINgNARSlUNTYINUTDITEUY
wisaneAsldeuuainigly 10 hiew wionadendl 2 fie n1snseyvi1 Envelope commissioning
Fudunisnsrvaeunisneadiese VULUADNDIAITAINUINTFIU ASHARE Guideline 0-2005 kay
National institute of Building Sciences (NIBS) Guideline 3-2012 Exterior Enclosure Technical
Reqwrements for the Commissioning Process TuSesfiAeadeaiunsusendand e mﬂmm‘w
ANINLIAADULAZAINNUUIU

6. Optimize Energy Performance (18 AzLUL) aMiiau“Iuﬂﬂiﬂi ENFANE U7
LAY ammaaﬂLL‘UUTM;Jmimmawawumaﬂmmwmmﬁﬂmﬂu%mmLm 6% - 50% @1UTU
1A lnal 4% - 48% mmummsmiwiﬂmaaﬂLmumaqmmmﬁmma nsUsEndandsnu
wmmulnﬂau mmwaamwumaaﬂ integrative Process credit @153L1AS1¥RANTITNA 191U
osurouudiieasamslindunuveenasingld ASHRAE Standard 90.1-2010 Appendix G

A5 3-21 nausinnsirmzluulufide Optimize Energy Performance

Points Points Points Schools
New (except Healthcare

Construction Major Renovation Core and Shell Schools,
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| 8% 6% 5% |2 ' 2
| | i
| 10% 8% 7% | 3 |5 3
12% 10% 9% 4 6 4
| | |
14% 12% 11% 5 7 5
| | |
16% 14% 13% 6 8 6
| | |
| 18% 16% 15% | 7 |9 7
| 20% 18% 17% | 8 |1o ]
| 22% 20% 19% | g |11 9
| 24% 22% 21% | 10 |1:2 10
| 26% 24% 23% | 11 |13 11
| 29% 27% 26% | 12 |14 12
32% 30% 29% 13 15 13
| | |
| 35% 33% 32% | 14 |16 14
| 38% 36% 35% | 15 |17 15
| 42% 40% 39% | 16 |1a 16
| 48% 44% 43% |17 |19 -
o
‘1/1m| 50% 48% 47% | 18 [20 i

Energy Star 'ﬁamﬁ}uﬁaéfﬂ%ﬂuﬂ 1992 Tae U.S. Environmental Protection Agency
(EPA) WupudesSumshineainiaeaiaste Janiseenuuuaiiieiinisduasulszansamnsld
wdsuluanunainviasvedndusiwazanfiiniounssan (GHG) nanAusiusnfidinsinun
Whnnnelane ENERGY STAR Aemsuiamesiazonouiines wazlavgigladinmiuainnaiguey
w3adldlin, gunsaldiinay, gunsaluasainemnuounazgunsalinamudu, in3esldldin,
mmiﬁag’mﬁaLLazmmiwﬁﬂjé nuldiinnssauiiofuszuing U.S. Department of Energy
(DOE) i EPA wazlud 1996 iasdunmsduasulinsldndanuuazineluladogiaivssansamly
915N Energy Star ﬁ’m%’ummﬁﬂﬁgﬂﬁmmﬁu

n5UszAfiuves Energy star 109 EPA 1un158nsnUszansnmnsviiaunesenansi
Aenfuuszansamnisldndanulusedu 1 89 100 Wunsviidudinnsldng ey (Enerey Index)
e uiisuanssougdundae (Energy Benchmark) fuanansdu q endeg1ady anans
Park Ventures fhdua1a15usendandanusususuvestsemalneddeinsldngdsnud 113
kwh/m2 se¥) luvazfidadenislindanuvesennmsussinnidediuazed 233 kWh/m2 sed
Feflnausendmiowiouiisutueinisussnmioatudszunn 54% fetuiiionsisaeu
UsganBamnislindsau EPA Jilindosilei3unin Portfolio Manager sgneenuuusiitetie
T EPA wazidnveseasaunsafinmuwazriasizinisidndsanu Ineldunisdaiudeyanisly
nFanutugainevesenmsndvdilsema nioutufudoyatiatesudsnmsldndsau W
sautlusildonns swauededddlvinluoins Suauninnuseiuiiveseins wazdaday
vosiuiiUsuamadefiufionasiiavan Imagm%’amﬂaﬁﬁ]mtﬂqmwwLmnmmwm 9 ﬁéiu’qa%ﬂumm
o1mAsng 9 fu Fadle EPA Ifihdeyauiinsizsiseismeada Insldaunsonnssuuumanss
U5 (Multivariate Regression) lunisviuneanansiidinnefinisldaesideasunuiadeduusnis
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g snuiladaiinsldwdanuminlvg e1msil Energy Star Trimsuseslédun suians ma quitoya
gudnszedud ddnaunsiulsmeiuia (hlunsnisunmduaznisiige) Tssusy 15a5eu
dtinau Suduan guuguasila guesinsiiniuvievesdn adadud aluasviedyauives
Wumes wazaouulianis

LLNumWﬁ 3-9 USTLANDIAITUDLNUIN Energy Star
) . ; ) . ﬁ
Building Types Eligible to Receive an @

ENERGY STAR Score
= =

Bank/Financial Courthouses Data Centers Dormitories
Institutions

Housesof
Worship

Retail Stores SeniorCare Supermarkets Warehouses Wastewater
Communities TreatmentPlants™
-
< EPA

fi1n : ENERGY STAR® Portfolio Manager, 2015.

Tdsunsu Portfolio Manager 98¢ Energy Star 14178901a759¢fiaudluluiiules
Energy Star Portfolio Manager tedoutayanginueiasnazinluiisuiugiudeya lnedau
mLammmauaﬂa%mLLiJimﬂ‘uwmmu'ﬂulmmmumﬂﬁnwaamumm%m (Predlcted Energy
Use) amsummswmmwumﬂﬂjaaammama{]%amu&hmﬂﬂuwmmu mﬂuuﬁ]q{]awauami
1ﬁnwamumﬂmﬁumsd (Actual Energy Use) 58UV Energy Star 9% LUiﬂULwaua@mumﬂmsma
nsldunsgu waslinzuuudszansamnisldndseu (Energy Efficiency Ratio - EER) lunzuuu
Energy Star Score aanun wu winfinisldnasaudu 50% vesarmnnsgiu (EER = 0.50) Aazla
Energy Star Score i1y 88 Aguuu nieisuwiriudssdniamnisldndenudidulududu
wWoslwudlngy 88 vesguteya

WHUAMNT 3-10 AINAUNUSIEWINeAINI95gU EER iU Energy Star Score

Energy Efficiency Ratio (wnu X) V.5. Energy Star Score (Lnu Y)
100 =+

*u
.

90 ey,

80
70

Fela ]
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‘17‘1|3J’1 : ENERGY STAR® Portfolio Manager, 2015.

Energy Star fUsglevionisdanisndsnulueinsmsizuenainiasfisuanansis
dnwauznslfaesiindretuldesalanuindetensaifiud Ssredaduduusyansainnnsld
nduveseAsieglua 1-100 Tnea1A157i9vvenan Energy Star Certification ligauduy
pmsfiduszAvEnmnslindsnuanni 75 asuuuduly Teetlagtuanonaadeusisanigomin
%39 USGBC 1A5U583980UNITAUIMATING 191U uagssuunsifis uaussauzved Energy Star
wan neussydndunaginislinzuuueinsilies LEED Tuninandsauuasussennia vonuel
LEED for Building Operation and Maintenance (LEED O+M)

AU3F31Y010NT

BREEAM (Building Research Establishment's Environmental Assessment Method)
HusUuvumsUszduneimuegsddudmivanminedeluomaniusnvedan fnsaduayy
nsldmethannluavsernning feivisnsesnuuueias maneasne wazmslinuegnadsbu
Tuilagu BREEAM Llusnsgruainafifinsfaudas duflunis wagtnluldiuindedigves
fUszneumsseninaseme §Useiliu uazfiervgdugeaivnssy Inonisussenduas
1% BREEAM sntglumsinuiieannansenusieduindouvesenns aisyar i uazaneandes
Yosdunsng Fslasunnudenusediuninnid 530,000 0113 lunin 70 Ussmashlan

BREEAM Tuansigaiandng ailun1slng BRE Global Limited {ufWaiuiway
Fuflun1sununng BREEAM iileUszifiuuseansnmauduindouveseimslutuneusis 4 aaen
nsldfan Useneusheinast fail

1. BREEAM Communities dNSUALLUUNITINMNEBIAITVDIYUTUULA ALY
BREEAM New Construction @wsuaiasiui iaenasinnaidewas lulanwnende
BREEAM In-Use dmsuenmsilulyniegededinisldanuey

BREEAM Refurbishment d1wsusiansiiogende (Rausluraengieud 2014) uay

i

o1ensitlallafiedonde fifinsaksgunsaifisudunasnisuiuuse

BREEAM Construction 2014 \Junasidmivemsiudaunsathanldlunsusaiiuna
nsEnusedIndanveseansinifienasitinendouaslylefiinends visluduneunisoenuuy
uazmsnoai ieduaiunsneaiislassainddval uaznisidsuuiadlasaieiifleguds annsa
wassnnonmsiinnendouarlildiinerde uavuenandudsiiinasinldlueiasisinnsldnu
wuunadlueInauisIfukazeasisiauadteadeiusie BREEAM 1udsnsusidiunuy
Performance Based fnasinisipzuuuvosuuulsyifiuanasianan 10 waan §ai
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1. Management laun

1.1

1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.4

Project brief and design (4 AzLUL)

- Stakeholder consultation (2 AziLuUW)

- Sustainability Champion (2 AzLLU)

Life cycle cost and service life planning (4 AzLUY)

- Elemental life cycle cost (LCC) (2 Aztkuu)

- Component level LCC Plan (1 AzLuw)

- Capital cost reporting (1 AZLLUU)

Responsible construction practices (6 AgLUY)

- Environmental management (1 AzLUw)

- Sustainability Champion (1 AgLUL)

- Considerate construction (2 ﬂzLLuusﬁulU)

- Monitoring of construction-site impacts (2 AZLUY)

Commissioning and handover (4 AgLUY)

- Commissioning and testing schedule and responsibilities
(1 AZWUL)

- Commissioning building services (1 AZLUW)

- Testing and inspecting building fabric (1 AzLUwW)

- Handover (1 Agkuw)

Aftercare 3 (AZLUL)

- Aftercare support (1 AZLLUY)

- Seasonal commissioning (1 AZLLUU)

- Post occupancy evaluation (1 AgLUw)

Health and Wellbeing loiin

Visual comfort (6 azuuutuly)

- Glare control (1 AgLUY)

- Daylighting (2 AzuuLIYlY Gﬁuﬁwizmwmﬂﬁ)

- View out (1 AzWUY 8nLIU Healthcare building with inpatient
areas 19 2 Azl)

- Internal and external lighting (1 AzLuUW)

Indoor air quality (5 AZLUL)

- Minimising sources of air pollution (4 AgLUY)

- Adaptability - potential for natural ventilation (1 AzLLUY)

Safe containment in laboratories (2 AZLLUY)

- Laboratory containment devices and containment areas
(1 AZLUL)
- Buildings with containment level 2 and 3 laboratory
facilities (1 AZLUY)

Thermal comfort (3 AZKUL)

- Thermal modelling (1 ALLUL)
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- Adaptability - for a projected climate change scenario (1 AzLLLUL)

- Thermal zoning and controls (1 AgHkUL)

2.5 Acoustic performance (4 pzlunduly)

2.6

- Sound insulation

- Indoor ambient noise level

- Reverberation times.

Safety and security (2 AZKLUL)

- Safe access (1 ALLUL)

- Security of site and building (1 AzLUW)

. Energy laun

3.1
3.2

3.3
3.4

35

3.6

3.7

3.8
39

Reduction energy and carbon emissions (12 Azu)
Energy monitoring 2 AzLUY

- Sub-metering of major energy consuming systems (1 AZLLL)
- Sub-metering of high energy load and tenancy areas (1 ALLUL)
External lighting (1 AzLLUW)

Low carbon design (3 AzLUL)

- Passive design (2 AgLUU)

- Low or zero carbon technologies (1 AZLY)

Energy efficient cold storage (2 AgLUL)

- Refrigeration energy consumption (1 AZLLUY)

- Indirect greenhouse gas emissions (1 AZLUY)

Energy efficient transportation systems (3 AzLLUW)

- One credit - Energy consumption (1 Agkuu)

- Two credits - Energy efficient features (2 AzLUUY)

Energy efficient laboratory systems (5 %LLuu‘?iJ(ubLU)

- Design specification (1 AHkUL)

- Best practice energy efficient measures (4 %LLuu%ﬂU %uﬁ’u
Uselnneas)

Energy efficient equipment (2 AzLLUL)

Drying space (1 Agluw)

. Transport Taun

4.1

4.2
4.3

4.4

Public transport accessibility (5 ﬂSLLuu‘ﬁulU)

- Accessibility Index (5 AsuuLIYlY Sﬁuﬁ’uﬂmmmmi)
- Dedicated bus service (1 AgHkUL)

Proximity to amenities (2 azuuutuly)

Cyclist facilities 2 AztuLTUlY

- Cycle storage (1 AZLUUY)

- Cyclist facilities (1 AzwkU)

- Cycle storage and cyclist facilities (1 AZLUY)
Maximum car parking capacity (2 AzuuuTUlY)
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4.5 Travel plan (1 AZLUY)
. Water loun
5.1 Water consumption (5 AzLUY)
5.2 Water monitoring (1 AzLkuw)
5.3 Water leak detection (2 AgLUW)
- Leak detection system (1 AgkuU)
- Flow control devices (1 Aguw)
5.4 Water efficient equipment (1 AZLLUU)
. Materials laun
6.1 Life cycle impacts 6 azuuuTuly
6.2 Hard landscaping and boundary protection (1 AZLLUU)
6.3 Responsible sourcing of materials Insulation (4 AZLLUY)
- Sustainable procurement plan (1 AzLLUY)
- Responsible sourcing of materials (RSM) (3 azuuuTuly)
6.4 Insulation (1 AZLUY)
- Embodied impact (1 AglLuu)
6.5 Designing for durability and resilience (1 AZLLUW)
6.6 Material efficiency (1 AZLUU)
. Waste laun
7.1 Construction waste management (4 AZLLUY)
- Construction resource efficiency (3 AgLLUU)
- Diversion of resources from landfill (1 AzLLUY)
7.2 Recycled aggregates (1 AZLLUU)
7.3 Operational waste (1 AZLUY)
7.4 Speculative floor and ceiling finishes (1 AzLLUY)
7.5 Adaptation to climate change (1 AZLLUU)
- Adaptation to climate change - structural and fabric resilience
(1 AzUL)
7.6 Functional adaptability (1 AzLkuw)
. Land Use and Ecology laun
8.1 Site selection (2 AZLLUL)
- Previously occupied land (1 Azwuu)
- Contaminated land (1 AgLUY)
8.2 Ecological value of site and protection of ecological features
(2 AzLUL)
- Ecological value of site (1 AzWUL)
- Protection of ecological features (1 AZLUL)
- Functional adaptability (1 AgLuw)
8.3 Minimising impact on existing site ecology (2 AgLUL) 1ae
- Change in ecological value 1 2zlél 2 AzwuY
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- Change in ecological value 2 azld 1 Azl
8.4 Enhancing site ecology (2 AZWUL)
- Ecologist's report and recommendations (1 AzkuY)
- Increase in ecological value (AzLUL)
8.5 Long term impact on biodiversity (2 AZLUY)
9. Pollution laun
9.1 Impact of refrigerants 3 AgLUU
- Impact of refrigerant (1 to 2 credits)
- Leak detection (1 credit)
9.2 NO, emissions (3 ﬂzLLuusﬁulU)
9.3 Surface water run-off (5 AZLLUU)
- Flood risk (1 14 2 Agiuw)
- Surface water run-off (2 AzLLUW)
- Minimising water course pollution (1 AZLUW)
9.4 Reduction of night time light pollution (1 AZWUY)
9.5 Reduction of noise pollution (1 AZLUL)
10 Innovation (10 AZLUU)

BREEAM UK New Construction Usgnausig 51 Usziunisuseidiu Ty 9 vanm uway
WALLLAY Innovation SI0TanNA 10 91199 Fanandneiy Tnoudazuuiniinsirunaz LUy
AuNaNIENUseAsIngden n13lisuns LLuuLLmammmLLamﬂ,‘mmmwmmimmumiﬂgummmam
mmumamimmmmmmmhmmuLuamLmammmummmamwaumam numaule
dgnsuludinvesuinnssy muaﬂmmmwmwuwaq BREEAM LWaauuauummﬂssmmiﬂaasw
LLawM’NI‘U@UVl’mVILﬂEJ’JSUE’N L‘wamsflmaﬂmLLammmmﬁaammUmesuammwmms way
ameﬂ,umiauuayumimammmummﬂiiwwl,miuiasf[,m LaEITNITNITOBNUUUNI B
nsneasane lnedssaunaeiunnsgiu BREEAM UK New Construction 2014

M7 3-22 S¥aULNOUTT BREEAM

BREEAM Rating % score
Outstanding > 85
Excellent > 70
Very good > 55
Good > 45
Pass > 30
Unclassified < 30

7111 : BREEAM UK New Construction non-domestic buildings, 2014.

LHUAIWA 3-11 \NQU9NUINIFIU BREEAM Certification mark
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AR 1234 YT
Cart, -0 -6 X1 2-1234
‘mn BREEAM UK New Construction non-domestic buildings, 2014.

NAUTFNUNGNIUYDS BREEAM Tuminavasdanuaznseduliinnisusendanasanu
uaznseenuuunslinganuegisszansnmluenns szuuiazgunsaifatuayunsldusslovd
og1sdefuremdanulueians uagnisinnisededadu Fallnsussduinsnmsifiey3uuse
Uszdnsnmnisldndenuvesennis nszduannisuaeeieniiveulaesnles uazatuayunis
Fannsfifuszavsnmeaendvengnsliou widld 9 Ui Sreandeauasmasundaieluil

1. Reduction of energy use and carbon emissions (12 AZLLUU) dWeduaduly
o1msfignesnuuuiieanmnudesnsndanulunisinidusu msldndsaundn uaznsudesing
CO2 lnedl Energy Performance Ratio for New Construction (EPRNC) Jupsesdiolunissingu

M19197 3-23 S EPRNC benchmark scale

BREEAM credits EPRnc Rating Minimum requirements
1 0.075 Requires a performance
Pass
2 0.15 cood improvement progressively better
00

3 0.225 than the relevant national building

Very Good . .
a 0.30 regulations compliant standard
5 0.375 Requires 5 credits to be achieved
6 0.45 Excellent (equivalent to an EPR of at least
7 0.525 0.375)
8 0.6
9 0.675
10 0.75

Requires 8 credits to be achieved

11 0.825 , ,

Outstanding | (equivalent to an EPR of at least

0.90 and Zero 0.6)
12 Net Regulated
COZ emissions
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7111 - BREEAM UK New Construction non-domestic buildings, 2014.

2. Energy monitoring (2 AZLLUL) Lﬁanizé’juiﬁiﬁnmianéi”’qmii’nwé’muﬁ’iiaﬂu

NN9IUILANAZAINIUNITATIVADUNITITNGNIU UTznoumie 2 diu Ao
2.1 Sub- metering of major energy consuming systems (1 AZLULU)

2.1.1 dmsfensssuynmsinndsnueatey 95% vaamsldndsnudsednd
YDIFAY LsuaLwaa‘vﬂ,nwuawmsiiﬂavimnauanmﬂ‘amuiuuumﬂsuwawmmq 9

21.2 szuumslimdnulusasiiudiildvsslovinnnin 1,000 m2 gn
TalaeldszuunTiadauLazInnITNENIU ﬁ’J‘LiI‘LJ’e)’iﬂ’ii‘VlLaﬂﬂ’J’iﬂﬂ’JﬂI@EﬂsﬁiuUUﬁii’lﬁia@ULLau
IANTNAIIY HIeMTIaNAsUd TN

2.1.3 nslandanutugaeiinsuandligldenans wu aan 1Wusu

2.2 Sub- metering of high energy load and tenancy areas (1 AzLUY) TA1T
IALRTUTLUUNTINABUALINNTNATIL e Tiandsnudiseanuunen aseunguaud Ay
Guaqmia]nmwaqmuiuwummnifm wiolunsdivetenansiifinisasounsesnuuiierluiiud
NALIT09 1T991ANTIIUAT

3. External lighting (1 Azluw) L‘waaaLaimamnnﬂiuammwwmmuﬁuaaaﬂnim
wasansdmsuiuiinneluoasiinsesnwuulnemslduasainanmeuen fedisvazidendiil

3.1 n’iLaaEJGU@@Ui”aViﬁmWmiamm'mLimnmiaaaﬂmmummauanm&ﬂulm
nsneadeseslitesnin 60 /W (Luminaire lumens per circuit Watt)

3.2 guninluasadineniguenvzgnaIufulagdnlulidmiunislesiuvesns
afiunuluhanainaiulaznisuansnisasivaeuluiiuiniaau

| 4. Low carbon design (3 azliuu) Winduasulitnisaniuaininsn1snisesniuy
Faannslanasnulueimsuagnisuaesingmsveulneenlen Ussneudie 2 diu

4.1 Passive design (2 ALkUL)

4.1.1 Passive design analysis (1 AZLUY) AD 52AU Thermal comfort 7
mmuaﬂu‘wwaamna LagNITIATIERNISHAILIVTBN15e0NLUVDIANS T THaR o LAY YN
Passive design ioanauesnslindanlueians '

4.1.2 Free cooling (1 AxuuY) Apn1svinAnuLduuuudasy isanal1y
ﬁaanﬁ@é’ﬂmuiumsﬁwmmLﬁui,nEJmsUizLﬁumiﬂiwé’nwé’amum%uLﬁ&iuﬁummé’mmi
NANUTNIRUAVDINITIA Passive design |

4.2 Low or zero carbon technologies (1 AglUY) AMUABINITINALUla g N
i”ﬂUﬂ’i’anE]EJﬂ’i’iuauGl’lWﬁaLUuﬁLiEJ (The Low and/or Zero Carbon : LZC)

5. Energy efficient old storage (2 AzLUU) LwaaaLaﬁaﬂmnnmﬁnnmsvuummfm
Fuiitinsldndsnuethaiilszansam faiunisaansadunuiivdesieieunszan Wunasn
NNTIENAIUIDITTUU UTenoume 2 @1 Ao

5.1 Refrigeration energy consumption (1 AZUL) SLUUMIUALLATE TUUTENBUYBY
sruuwdudeslifunisesnuuu Anme uazdnde Tiiaenndoafusnnsnsmsanansusulasonlys
Tuduvesszuuutidunasuamusou

- 5.2 Indirect greenhouse gas emissions (1 AzLUL) Wusguudanisldnasanu
1aan13ld FauandlviuidinsudesfwiSounsrannaenanisldon

6. Energy efficient transportation systems (3 Azuuu) aduasudsz@nsaan
WHNIUVBITEUUNITVUES

6.1 Energy consumption (1 Azuwuu) N15ALATIERYReFULUUNSISULaEAIY
AOINITNANIUTUTZUUIUTDI91ANT mﬂﬂmumaqaﬂnmwLnaaumﬂniumswmsmLiauumi
3u‘U3uU‘Uﬂﬁ°KJum®3EJﬂ’iﬂ“Zj‘i/\iaﬂx‘i’mGi’i‘Viﬁﬂ

6.2 Energy efficient features 2 (Arwun) Usvauaudnsaludiuves Energy
consumption iy AMUNSouvesENAUfURNY ssuuliuasainaazaunsalliusednsam
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7. Energy efficient laboratory systems (5 aAzuuuly) Wilod ety ﬁuﬁﬁaﬂﬂﬁﬁamsﬁ
Tasuniseanuuunienslandsunivssdnsninnazannisiaesasvoulneenlenvineite
NUNTLUIUNNT . 3

7.1 Design specification (1 AzLUW) T81IANITODALUUTNATUN AL
7.1.1 Description of purpose
7.1.2 Occupant/process activities
7.1.3 Containment requirements and standards
7.1.4 Air change rate requirements
7.1.5 Ventilation system performance and efficiencies
7.1.6 Heating and cooling requirements
7.1.7 Interaction between systems
7.1.8 Flexibility/adaptability of laboratory facilities
7.2 Best practice energy efficient measures (4 g LLuusuui‘U) “U‘Lm‘U‘LI‘J LAY
91713 1AYDIATADILARAT TEUULAY LLNWU@QVENUQUGW]’]@JV]OH@@ﬂLL‘U‘U wavAnnsieatuayu
WEIUATUTEAVEAM U HEAIRIUNITUHTRRY .

8. Energy efficient equipment (2 Azuuw) ionseduliAnnsdinde dnd1sgunsal
AfUsEAnEmMF NS Y LWEﬂﬂm’iUi”Lmuﬂi“ﬂﬂﬁﬂ’lwwaﬂﬁ’mummL‘Vill’]“’ﬁll

9. Drying space (1 AZWUL) INBTALATHNIDAANANIUTOINITVILAIVOINTOUDIATS
Usznauniy Self-contained dwellings

a\ ¢ =1 =
N159LASIZRUIYUNYU

SIS UL E’J‘UiﬂG]i%’]‘h!ﬂiuﬂﬂ/lﬁﬂ']Wﬂ’]i@Uiﬂ‘HWﬁﬂﬂ?ﬂiﬂ@’]ﬂ?iﬂ@ﬂl%&@ ¥R NUTEINA
Gziﬂul,ﬂmemnmmumﬂmmmﬂ,‘wmLLuumuwaamﬂuaﬂmummﬁ@

a = =~ a a o ¢ o
TN 3-24 ﬂ’]iL‘lJiEJUL‘Vl‘EJ"U:M’]mgmﬂiza‘v}ﬁﬂWWﬂﬂiagiﬂwwaﬂﬂ’luiua’lﬂﬂi

o . LNaUgiaanNLUU - - - -
VDLNEUN sgaUNITUITLAU sngazdganNIsTUILLAU
B31AT
LEED LEED for Building LHU o AZLUL Location and Transportation oo
Design Platinum = <o
Construction Gold = bo — e/ Sustainable Site ®o
(LEED BD+CQ) Silver = ¢&o — &
Certified = @o - @ Water Efficiency @
Energy and Atmosphere enen
Materials and Resources ®em
Indoor Environmental Quality @D
Innovation o
Regional Priority
Energy star Energy Star iU oo AT Gross floor area
’ ‘ Portfolio Energy star Weekly Operation Hours
* score = &
—W Manager Number of Computer
ENERGY STAR Number of Worker on Main Shift
=] = = a a
P131991 3-24 npslSeuiisunnggIulsEnsannsey SRR R s R e g
Percent That Can Be Cooled
| ¢
- . INUNDNLUY . . o .
VYALNEUN T2AUNITUIZIIY 18az18AN1SUTEIU
21A13
]
BREEAM BREEAM UK WY @00 ATLUY Management oo
BREEAM UK for New Outstanding > g&
) Health and Wi in
Construction Excellent > wo ealth and Wellbeing o€
woec Very good > && Energy oF
Good > &
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M50 3-24 MsIeuiisuansgiudseansnmniseysnenanulueians (de)

e

3 : Uszanalaeridy, 2566

P . LNEUsiBaNLLUY - - = 5
VaLNeUN STAUNITUISLAU sigazRgan1IsuUssLiu
RRRE]
=
TREES TREES — NC ve.® LW @& AZLLUU Building Management o
Platinum = ve — ’&
Gold = &@o — o Site and Landscape @D
Silver = sn@ — &&
. Water Conservation 1>
Certified = eno — ey
T G B |
Energy and Atmosphere o
Materials and Resources ®en
Indoor Environmental Quality ®e)
Environmental Protection &
Green Innovation &
; =
BEC BEC ®. W’]uLﬁleﬁGﬂiuU‘U SLUUNSBUBDIAS
- gYmM:wm . {IULNEUANITLY
e wdrulnosauvesenans | sruubniuesedng
nol SEUUUSUDINA
gunsalndsnuisou

o o =
ﬂwﬂﬂjwaamumg‘un gu

#54

9

NaAIRsgIUUTEANSAINNA R IuTeIeNAsuasUsEmARULTY 2 nqu Aownue
91A150YSNYNTINULALNUNDIATTE
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M1SNA 3-25 @sUnaniasgIuysEAnSnnaNuYeeImusaUssme

a9y Ussine YoLN FonIeay SUBUULNN
1 e BEC NTENTHNANU 91A150USNYNA1U
2 TREES A01UUD1ASREINe 1ALV
3 dsalus Green Mark BCA 21A5LTE
4 alu CASBEE JSBC 91A5W087
5 - NABER NSW 21ATBUSNYNAIIU
DRALNSLAY —
6 Green star Green star DIANTLVYD
7 v A LEED USGBC 21A56VE
A1550L5AN R
8 B Enegy star EPA 21ANTBYINBNANIY
Anss -
9 “ o BREEAM BREEAM DIANTLVYD
191NN

N : Ussanalaegidy, 2566
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mJuL’JEJmJ’HIﬂL%Si’JiJﬂUW@N’]UGHNR]iW]E)E]ﬂLL‘UULLUUI%J&Jﬂ’]iI%WﬁNWuVIWLWIu Wmmwmumaum
mmimawLUuLLaaﬁiﬁuﬂjwmwl%aaqaaﬂaLmuLmeNmmaa@lﬁ/\l 1Wﬁmmamfmmsaaauaqamm
mamﬂmaummmaamﬂmsmamiﬂ/\lﬁw Tunsaindstionaldmnudoufiawamindouvidenanninuiy
ImamﬂmmmmmLauLLUUQmﬂau (Absorption Chiller) 1¢

WUINNTRRINIUAUaYSNENaIUTueATs

Lmsmsiuuiueyindndenulueims asldnagniaadeduuazainnig
daaSunINEnAUNYNTENTIN mﬁaaﬂqummimaauiﬂwwamu Iuaamﬂaamwmummmm
Tuunueyindwdanu detaruldiuenaisiag ﬁuaaummﬂamwimmamLLﬂaqmwmem
2,000 AN319AS Tul Tidn1seenuuuliseuusigg suaqmmnﬂuiﬂmmammmaqﬂgwmaﬂu
97113 9 UTehn

1. mimﬂﬂﬁmgﬂivmsaw mﬁaaﬂLLuummiLwaauiﬂwamu TaguszaIuuiy
nsulesnSnisuasAaiies ‘L‘wmﬂumzusmm'1m%mmiaamwummsmaauiﬂwwawu Dunilslu
TJoUeAUUBINITVRR LY NNDAT1NMTORALUAIDIAT (8.1) LLauﬂ’ﬁﬂJ’a’e}‘L}iyﬂGlL‘IJGII“ZN’]‘LJEJ’]WW (8.5)
TPgANTIUNITATIVABU SUTEY WazANRIUNANIUNA NIV ITNIAEANUTINT DA VAN IAINTWAZ AN



96

anUinlunswaunidgnsiayse siflunuuAitune WeudunsuimuimdanunaunuLazoyin
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1.3 U7 3 dwsuomsndiunnuiuynduluaia v ufeiuaus booo #1319
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2. fmLLmuaﬂsmumm%mmmumu BEC (Building Energy Code) Trfinswmuing
Lmausumﬂwmﬁuuwn 6 Juazifinsy m‘ULUu HEPS (High Energy Performance Standard) Aasgaiu
mmsmmm%’]uwawaﬁ“wma 9 waztdu Econ (Economic building) Aoseiumunedlefinng
‘WGJ,J‘IA’]LVlﬂIuIaEIGUENE]UﬂimLLﬁ”i‘“UUG]’N qiwuﬂivamﬁmwawuwaﬂ LLavummmmﬂumiawu
LLa‘“ENLﬁi@ﬂ‘muﬂﬁﬁﬁﬂ@’]ﬂﬁ ZEB (Zero Energy Building) ﬂaﬁvmwmﬂ'ﬁhwaamummaLsznmﬂ
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AT 4-1 LUINNNITENTEAUNAUTIEBNLUUDIANTLNONTEYSN YN

. YMsuvIAu 2552 2563 | 2569 | 2575 | 2580
NANDIANS — .

! FLAULNEUN BEC BEC* HEPS Econ ZEB
A0NUANY d11N9U 50 50 a0 30 20
v a v O vV
MINFATINEUAN a0 a0 30 20 15

(W/m?2)
159U b5Iu5U 30 30 20 15 10
A0NUANY d11NIU 15 10 8 6 5
v a v R
PIATINAUA 12 8 9 6 il
(W/m2)
159NE1UA T5I8TU 10 6 8 6 3
A0NUANY d11NIU PD 14 10 8 q 2
PIATINAUA 18 11 10 8 6
(W/m?2)
159U b5Iw5U 12 12 8 6 il

a 1y <
LATIUSUDINAYUIALAN

C USUMULNUINUIATTIULDTUDS 5 VB9 NE.
LUUNUILLAYT (SEER) “

WAIBIUSUBINASIUAUES BUATLUNE
v v Y 1.33 1.12 0.8 0.6 0.4

ANTBUMILDINTA (KW/ton)
LA509USUDINASILAUE

- vy = ¥ 1.24 0.88 0.6 0.4 0.3
YAATLUIBANUSDUMIBUN (KW/ton)
ANUSEENSNNIUA VDY

v Y 80 80 85 90 95
minloul (3peay)
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