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1.

Jfera M &R UR®I—(1) 37 Al @1 dfera AW fRArad Uy Sofl HReT Hae

wfear 9, 2018 T |
(2) 3 ¥ IoTOA (3—7ToTe), BAEd Ueel § §99a UBRM & IR 9 U9 8 |

2.

RYTSTG:—(1) 91 g4l #, STa d% b dad d =g srufard 7 81, —

(@) "rAfEE” A, HIl HReToT JARTH, 2001 (2001 BT 52) AWMU &

(@) "SIABIRAT @ qTelT WISHRoT ¥, AT a1 AFQve 3 UeTRl &l gakid &= a1

()

JUGRVT DI AAERR, R gfasE ar feAT gfshar &1 SrgAifikd aRe & oy
IIRERN PIs TS, HTed I ARe AT

TITdE AR W, 9 SUR Y B, -

AqT B FHoll <&Td 98 D oY UgAl TS TeHl AR YU H &HdT B Ifghel
DI A T; AT

() e & Hag # FHEIOT P ARG DI BH BHIAT, WA WAl DI ReRan, fRAmEe
o9 WRER &I ARl & w@rRey iR gaigareiiy SuEy; iR

(il) fEAraa ueer ool WRefvr Wad Sfedr sEiaad affa a1 fRamd gewr ol
ARETOT I WAl S ued ddeial Rera FaRer | a1 s Sl
ARETT 9o AT BRI AHfT gIRT SIFAIGT Holl ARET0T I ATHSA ©;

"M URER” W, BRAR A0S, FRATTT YAl & foly U FHIuReT &3 9 g91Y
Y 9= AT /Al DT W AT Al T AT & T D VDl WA & 3fel=
Al BT AT HeHRN g AN & M & JF I U2 R AR FHHl & W
# famia fey U A1 o= aiftiae gl & oy srfe e ar e g, i
g;

(e) "M &=her” |, wa & dEHS A o) FHT ATl I |1 dal IR Rl ABITad

(@)

B AT YT & Al I & WRI IR AT Tg SR TAT R ¥ TSI gl
&Ame I 2

"IRI A, Hofl qeTaT <RI 31T 2

() Su Al |, e ucel ReR a1 s96 Fa=omdE fa=il aTieravor grRi—

() I TRUTferdT wrfdraRen ar |fafaai ar aRkvsl:

(i) T HEFTRII &3 I TR U=EnId;

(i) fawrT a1 ST IIRIBRON & SI=ad 3T dTel AFRa &31; @ SIfHIRar # o
arel &l H, fRHrEd uew WeR gRI AR A= e Aol ®
T IR U UIEBROT gIRT (U1 JMfSrhIRar a9 fRarad ueer ol xeToT
9= Wfedl, 2018 BT AJUTAT Ha+ JGRT 8RN, §RT Yakid AT feharedema
fafafag &= @ forv faxfea foaor Su fafon aifwa € ok s9a o=ia
fRaae UeY WRAGR gRT 9911 T drs fafm a1 fam a1 fRarad uewr
TRBR gRT TOT AABIRAT arer fhsdl 3= grfdrepxor oY 2;
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)

YOG SHoll ol WRIgd  (q99)" |, Ifdd Sl TS ol GReT0 (SHofl ofwl
WDl AR Foll aedl & foly =AaH aean) ¥, 2006 § Ffd< gr=am AFgs!
aﬁww%aﬁ?ﬁmﬁwﬁﬂ?ﬁwmwsmagqmq%%nm@qﬁm
fEd &, AfT g,

fedr ¥, srff i & orfie rou IfAfRd erfiaRvr, ot Asery, fRame U
W@Wﬁ?ﬁlﬁaﬁ?w—wwmﬁmﬂammw ARETOT Mg e,
2018 3IMAUT ©;

"JFAUTAT RIS W, Gied & gRRe (8) H faffde uwu fiud € iR ga9@
I 39 Al @ JgUeT & AJwU ATHGEE ol o@l Wed (W) B
gETOTOS Y I

AT WR" 9, fha—dic (bee) & WeW H ¥Wad I ¥a & {9 2wl I wad
IRER H wftd fhy S arer a1 wnfua 9l SudRell, 9eE iR i @ s
IS &1 ART, S AT JMAgd! BT TRATAd, TR, Ha= a1 9aq uReR & dae H
faSTell @ @ud & foly s9@ qR1 8 WR affdfed fdar Srgem, a2

argHred, W= fFEior At ik Suwpx fAfieen, SfieTRaT arel yTferesRor g1 srufard
IRI—ARATHD [JaRT | O a1 WU o;

Afaer o A 9, fFd-die (@ew)) a1 fhadi—diee TRRR (@d19) # Afrdmad /i
(SUHIFT & Wghd WR & 31aR) B IYAIG IR IYATRET AT fSSiell yarar & dra
erfed avR @ f9STell usrdr a1 SuAIfrar gRT Smafd fhy S @1 =t 1 ud ©;

GG Holl odl Wed (W) |, BH H Holl aefdl G-I (Sl ofEl GRIeTdh AR
ol gaeerd) faf—m, 2010 R gAIOIG SHofl ol WIed (ad) IR KRT & A1
gferag & e THIOG il oikaT et wfier 8, Afivd 2

a1 91 faga a1 oWl ART H GiAET B qe AT Wi & §EE AT I uSh b
fodl o9 0@ & 91T gcdh @ ol W I H WA SHfeiT a1 AT 9R &1 FA
P H SR yxarfad a1 HiSEr Wad & Hid wad feomgd # fAfta i fdt of
U BT WA BT, T 2

"ol wTe Edie” ¥, fhdl ¥aq &1 9iffe ol @ud S9 va9 & AfHd aawa
@ fohelr dfe der ufa ot Mex # Fd o= 2, Afvud 7 et o waq @ forg
fFrfeiRed I3 & TgAR &1 SIT:

3 O 38 (S Mwres gadie) =  fbal dic ¢ H§ aiie Sl Fud
Tl Hier ¥ @ RT3 WeRw e
AR BB SR I § dIfbT B) |

ol FeITes gadbid U’ ¥, AF® HRYT Ha9 & SHoll TG Jadbih D

fo warfad wam & Soft feTed gadie &1 STuTd 3@3%
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(@) 'UfiSE (RATUA)” ¥, D3 PRAR IT 3G G AT 98 ©IF o Aed Farerd
BT ® 3R e omavid WRaR s (Rmad) 3iR Urgde ufas™  (Rrmue) Y
afffera g, fava g;

@) "gwu 9, 39 FREE A der gy afiud

(@) @R ¥, Pz AfHd, AMTAT BT g BUAI, N, By WA oG G FIHr,
e, frm, wWId Fer I AR AT i WRER AR D e el
ﬁﬂmwsﬁ?@msﬁﬂo—mmwwﬂ 91 A8 wa= IRR & If~aior &
forg <o sifere W Ifodiapd Huf a2

@ ‘ywdIEad fSiga” W, [ 999 & HHgeIgd feomsd &I {6l o & Irxfdsd
ESTgT & U ©, Sl Al P AAR ULl & AR AT Al AJaHS AT
Taq freres ggfd &1 9Tad &RaT ©, 31fAud B

() "A® SMURYT [Sos" ¥, A [Solsd, S Aidr & Fl AFard 3R srgurer
Al eSSl Bl AgUTST HRAT & IR YKMfdd 9a &I b T A
IR B, JAMUT T

@) "TASIT | ol GRETT ARIH 2001 & JTIAR Holl WAV B A AHAGE
arferaxor, Hoit e, fRerae uewn, ifiwd E;

(2) T Wl 3R YR B, I SHH UYAd T SR URMING 1 7 oy orifaw ar wfgar
¥ gRyIT B, a9 981 31f B8N S SS9 IS~ a1 fRarad U< Soil WRefor ya+ Gigdl, 2018
g

AMAeA—37 Al &1 Ud® waq R ar] fear sem, 5 aiftisas yareH @
mwmmémwmmﬁmm% RradT Ho Ffd &=9wd 750
aﬁiﬂamm@m%sﬁ?@wﬁﬁﬁ%ﬂ@ﬁ%ﬁaﬁwﬁaﬁmw arerfa—

() I IMTROT :
(@) gfaer gormel 3R FRIF0T (A9, |ara iR ardargde dal, TH 1 Jome):
(

T Y SR T

@) =@ &R Tdexoia St gonfer

() B I YU S &R R THI—70 R faffdse &1 o

W] ¥ R Ul |EEl, A iR wae & Bl R AN 981 R O g WY |
fefor uforanetl & forg Soif &1 SUART a-d ©

I8 IR @1 STEl W A W g9, gRen, WRed A1 UATaReial dfedr & foRRd 7, A
JURRY AT AEAl & oIy RT & Holl &A1 A4S AR AdielT TAT 9= & oy R AT
PRIPH R AT T 39 Al P vem A 1fdd dd © a1 9 59 FdAl iR iy gnn

WRe] Ig AR W Srel {6l faeme 9aq & 750 9 Wik & g T &Fwa H
gRaed a1 yRadd & Uvar ®lg uRdad ar 8 df 39 @ @ve (@) 9 (8) #H fafdse
STl BT UTedd fhar SITuT |
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4. AT dF——(1) fHA 4o & Hoif fwres &1 srguTes W@ gRT e ugfot |
A AT Teb BT UTer BReb G fhar STQ, sferfd—

@) oMemdd (MeuTd®) YSia—wa ¥ 9@ SaR0 i, Jiaur Jomel AR =T,
THTeT AR e, faega oik Tdiaxeia ol yonfedl & forg wfear @ ffdse w9 & srfard
JMILTIHARA 3R IMMHD (FIETHD) MATIHAS B ITAR U [HAT SITT:

(@) dgel 9o fwred ugfo—vas # | ARl Suril &1 Srured AT SIeT SiR
dfear & |yl wadq e ugfa # fAfde srawean &R 39 usfa @ orfie warfad feomsA
F ol FWET Gadie FFEER 999 & A6 STURT [SoeT & SHall e gadbid &
FA T A HH BT

SIS (Sl FTeT Jadic) U =  UIdd ¥ad & Soll (wed Jadhid <1
AAD AR a9 & SHoll (Ta eAdbid

(2) a9 3ATERCT, FIAT YAl iR FHF0r garer iR vl &R f9ga iR Adiaxeiy
Sl Jonferal ARIY @R eendid (Feaeneid) usfa iR Aqel wau feaes ugfa @ orf=
ST Sia—gdl |iear @ uRfvne g 7 gon fafafds rft |

5. Wil & IIGUT drel Wad & i @ ufhar—(1) g3 W@, S feddt wam @
fFmTor R A1 gAfEer SR AT 59 I & T B A qaT H geea B AT gRaed B
BT I AT & o g8 Jaid UIfPaxe & gy Ueyg 1 § F=feilRaa & |1 U 3mded ofH
PAT—

(@) uoT 2§ UH gaTdy & AT @WE GRT TRE U A SR A0 ST,
(@) <Af~wioT SIS YRAREd H—
(i) 999 AT wa Su—faferdt b1 srguTer;

(i) 9o S8 # I @1 STorary URRAAT IR 9a+ &1 fARre rawaamdrll &
ST ol AREAT U 3R FAH TS TAT RIS Yefieli I |fifera
B T B, a1fds waq & ISl [TITe YADBIdh DI STgqHeldH IR ST b,

(iii) T N Ter1, wa= & fARvar, fafy= e gea &k gonfert & srefie ugam
Y SHoll AREA0T UM &1 fRaR & 3R fafdmr # fafafdse dfa & fewmr
g;

(iv) ] B arell IU—TAfrl &1 JTUeTsil & ITHR AT & NI, AT BT I,
ST & ST, T & YA

(1) wfear @ "cHl 3R oMol & ARTHI BT ATBIET R dTel JUTAT TSl H
M &, 5 U o gdag ol oikal Wied (Ha9) gRT GRd wY | ferRad
afgd wwrfra farar T 7, stei—

() TSOIEA =R W YA 99 & HaeT § ol T16+ Fadbid gura RUe;

(i) dfzar & uRRre @ # fAfde U 4 ogued TWES YA &xd - g9
AHBTEE SHoll Gl TKIETh! (19+) §RT UH9 3 H JHUT U=,
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(iil) TEA Y FHofl ARETTT RN B qrad g Bl T § AT FAMIT fHAr T R;
R

(iv) TRIfad Wad & Hee § ATH0T BRI IR R I Ugel AfRBIRAT dTel Aeferd
Wﬁﬁwmﬁwwﬁzﬁmw@mmwﬁmm
Py U "REMEd UQw Sl WREV Waq WAl Ut Wad & URMEor g
GRIHIT BT &I AT b oy 3’ foiRad eived & A1 Ush 37deH |

(2) SIfERAT arel wdaror 9 Su—few (1) # fAfds seiagite w9 # s &l

g HR AT XA DI BTS DYl Dbl TU&T 8 Hebell © |

(3) TfHBEE SHoff oal Wied (Wa-), feome =@Ror # e @ ffaRad ufthar @1

Tl T, 3fefid—

& = deg # i gAY Sie—

(i) I & qTAB;

(i) Rasd! &1 ez

(iii) <R B &Fhd;

(iv) WG9 DI Bd BT &Th;

(v) 999 & URafad feomgs &1 AT e

(@) |fRdT srgure TxESl AR Afear & uRRrey # Jor Mfde = =@ &1 g

BT 3R UgAT—
() oIl AREVT & YR S 999 & URATId fSog BT a1 814 &;

(i) <RI 3R Bd § TG AEN, AR Fg=ad & forg Ao, AR a9 on,
Rag®! & Tead &3 & olY SIIAM UBIT FUYYT 3R AT FUYUT (J—HRP);

(ii1) TIR— SSoI SECaUE AN SYDNY], HSRIT IUGIIT AR \QIN—th_"ﬁ IR

& foru ST, Farad IR TR BT gcd IROMRT;

(iv) dT9, Sarad IR adrde SURRR & &HdY AR FR=0T Iua,

(v) BT SUBRT B G DI T B ARIOR;

(vi) TSSITe TxamEmil # 9@ Sl gvicd UM,
(vii) gaTer =T
(viii) HIex gerar iR iz

(ix) R ERT STIHIIT FFHUT SUGROT BT SUANT GRG AT 97 & ferg St
Afed IRl & AT A 3R & oy S gAfaaidd & spy;

(M) fESITET =R H AN FHoll wred erbid JJUNR I Sid HRAT;

@) (@) 3R (@) 31 (1) ¥ (ix) &l DI TN AR GO BV
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Su—f |

() dfear & uRRe ¥ 4 wom ffdse o &l & W &R GIR G & IR B A
T & gEad fouig & fSoed el § oA SFaN Sudel © a1 I g4
el @ aruerall BT qR1 T8 BRA & AR FAEfeiRad—

() oMrEIRar arel Heftra WidesRoT ol Gaar & A+ Ghd dd gy aRyel H=ar
8; I B WD BT UOU—4 F U Ul BT HAYYOT FHRAT BT,

(ii) e fsput &1 BT H=A B forw @ @1 Afds w9g <A 8

(i) @, @ FHEE & Ffde 399 & R @H 9 U 99R, SRS B, 9]
FRAT & AR FHAAT B aRyel Far &;

(@) SH®! IrgHIaT AMfIRaT HR 3R A2l IR 1 Al & S ureld & AJwU Bl
S Al BN QR BRAT SR IMAGINAT alel Fafdd Wiy iR Iy sifafza
JAMBROT & AT b AFET WH DI UwY 5 H IFAIGT BT YA UF ST BT |

(4) STIBIRET aTel UMEBRUT | UKATAT 9ad & AFHT & ol A=A U5 ST B 5
(1) @ ofTfd eMdes &I Ut IR—

() "fAGEg Sl oEr WRETdl (HaE) F UHY 2 I THU 4 H YA U U BN B
qeard &1 [Soirg SR HoRl i1 AT &1 rgHre,

(i) ¥aT &1 gRFET A1 g i SR A1 | B SR B @ forg wad H
IREE BT AT R B @ oY 59 Widd ux # ffoiRad el & sregedi=
3T U U BRI, AATT—

(31) af~Tafor Brf <EfEeT iR 397 Fdl & 31T HoR AT iR Ve & IR BITT;

(3m) AR & SR 31 R &7 ITguTe U fham S,

(3) I I AT YATT UF SN B 3 Ugel Ha- BT AT &1 far S,

(8) SIEBINGT aTel UIHARYT §RT Wl &I F S T Jfad ATAR o1 & Ygarq g4
|t a1 dfear @ SurEdl & Ay H el ff WR W), A1RwEg SOl of@r uRIeTdhl
(a) | IR—3TUTeT RUIE YT &R R IT AT H aR<Idd qedi & gAY &
AfeH IR SIS U5 PI UAEEd B AT |

(5) oIFT UH U IR B 918, WHI—

(@) THY 6 H 4 & ACTAVT HHH DI Y (AIRH) HIA S 37U ™ BT AlfCH <

(@) Su-FH (1) & Es (@) & UGS (i) & Maedl & F-A0T & AR SISl H
fAfed ol TReTT SURT BT FFHOT BT,

(M) Sl e FEdie U B SHd BT d oy UH HThl AR Yool H
FARTH YATAT DI MR TR SHoll & Fad TN ITIN & forg, Su—Frm (1) &
s (B) # ffdse afair sl # e waa gedi IR yonferal & AfHior |
REISIER RSP
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@) @s (M) ¥ ffde W af~aior &7 dR SR ¥ qd AADEg SOl ol URIETD]
(wae) @1 SrgAIed o A AR fby S arel Gxlfdd Bed SR yorferdn
[RTAT 3R JUTe S 3T A fhy MU &

(6) AT IR WR AHEEE SHoll odl WiEd (Ha+), Iu—gq (3) # faffde Amds
& fafvcell &1 gAfdelie | &, &R, —

@) dfear @ uRfre o # faffde SR & 4 feufimt yem &t afe wa=a &
qRATad fSoirgT 0T rversil & QT 7181 dxal & AR |fedr, 39 MMl &R "o
AT & guTer # Sl &1 ffde wvar 2 iR I Fm—

() SO BT IR pY @ S FURT B

(i) U Fr=pyl B AN B B forg w@r i 31 Afide |Jw73 <,

(iil) SO FHRTE HRAT fh S¥d 9@ W W UTQ HaR Ffde e e gy
BT 3R HAAT DI IRYOT HRAT,

(@) e Wigfa ifafelRad w¥T iR SI=Egdl &I qRT T Sl Aigdl 3R 39 @i &1
IUTAT JUGRIT B ©; AR AABIRAT ATl WRABRI DI o & AfT W Bl
&Y 7 ¥ STGUTA BT AT UF SIRT BT,

(M) <iEl g' fHdr Al WR R SEEiRa fbar orar € fb Ao d5R A @& TR
T8 foar o1 <@ ' A1 dfear ofR g9 sl @ R o Suest @ srfasmHer # fdan
T B, Al AHGEG Holl of@l Wied (W) W[HT B Gred B AR AR B
fb Uy 8 & AR 31U fshul & Hag # AfRad SFeR & oy a1 9 g
UEAMI TS Bl BT I BT AR AT,

(@) T AfEEE SOl ofEl WeTdh (Ha4) WM §RT UG &I T3 ARTd THHRI |
AT T, Al 98 UHY 7 H qgUTAT & YA UF H W IwfoRad dwT 3R
JNABTRAT I@T aTel YIRIBHRI BT FoT & 37l @Rl DI Gad dT;

(8) afe TfAeEg SOl oG WEd (M99) BT [ §RT ST @7 78 AfaRad SR
A AR T8 BT dl 98 S JARBIRAT @A dTet Uiy bl Ruie dam difds a8
GARad far o1 | 6 amr & |fmior B @Iffid wR a1 11 & 99 a6 guaR
& fHar AT IR ST AUTAT TAIT UF AHBIEg SHoll okdl Uied (Wa-) gIRT
SIRY farar T 7|

(7) ¥aT BT YD @RI JATERIRGT I dTel UMHBRT BT FoR AFA—ud # A Hol
HRETTT SURT | FHET BT Gied SR & gof 8F R GHU—9 H HI9 D QU B DI G
qegd BT, RoraH TfAeeg $oif ol Wed (Wae) §RT SR UU—10 § 999 @& gof 8 &
YAV & YATOT—UF & A1 FrefaiRad W e d—

(@) = (3) @ 9 1 ax7 & =T | A= geal & Wi gl & |9 a8 g

A gof ergure uweal | fforRaa wnfie g
() TIR-ESfeiT Sudor, wefiad SUBRY, HSRAT SIBRY, WR-TFal AR, GBI

IuaRvT fARIfteaT S=Iiv aTell difefdrall iR Arey fafifteal &1 yafRid &= arell
AR & oy QM Haras &R ardrgghe gcd difoarsil &1 gAfdai;

(i) T ® UG O H GIIRe BRIV g§RT fhReR @1 dfe &g\ar &l
gfte 3R FRIET # YaTel uraR 9@ &l FEiRd &= & foly waq § SUAInT &
YHR & ATAR B I HF g ofid efiel B8R,
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(iii) 3Maedd BT FEHA B AABA BRI, Sie gwaaTord Raa 3ifh IRy,
aTfeld TIgAR JMemRd =T,

(iv) i SHfta, Hardd IR arargdqed SUGR SR R Iuaexor & fHwred
Al & I[OTd gAdaATD;

(v) XIfiq AreR iR A0 &1 SerdT &1 gAfdatie,

(vi) fogd oR® iR fSSTell fAaRer J@a™ &1 gAfddre;
(vii) 3Taedd ST AR R FRET yomell &1 gAfdaie,;

(@) grfad feomss # Sl Haeh w9 & gfawnei & va g, afe &8 &, ot Wiga
AT AFG AMERYT feorrss | =1 &Il 2

(M) 9T & TG, BB, BIeT, Fardd 3R ardrded, dsfcT 3R selfdgda
Riverg, diex IfeT yomell Afed Wl Hoil AReToT SUrdl & Feel § fhy v fAeior &
THIT # T T QIR 99T |

(8) AT wa & HoR Aol & ol H GRT 8 & WR W ol WEd Jadbid
3IUTT T HH AT I_IeR 7, Al 59 Afdl 3R 71 Pl &7 urere HRAT FHSI ST |

(9) I wioR AT & ol TG FADHIS U H fage= 2, a1 9a+ @l IR I
W BT FGIT R TAT FOR ST B ol § I8 U I Ad © dl AHDBEg Holl o]
Wi (Wad) THU 11 H (U spd RIS &m | @l |9 SifaRad ol ARefvr U $l eiAe
P B ARTH A FABT AT BT @ (Y BT | AABEG Holl ol RIeTd (Wa-) W Bl
qh=idh! FETIAT UaH B3 & AT I8 JERad ST & wa= &1 ywanad feoms g7 sl &

oY B |

(10) @MY T A Heoll B AR T B B o fdd @7 fosd W v & forw g+
el & S| was A1 ([l w9 & @R R Heall R Bl IATAT <M, SId T [ ARG
YA RY §RT 39 ¥d9 T 39 2 BT Su—faferal & arefia 3rferanT ysmorgs g1 fear <idr 2 |

(11) @R 9a9 @ GRT B BT AMCH ST AR SARHRT & o =l UTa T |

(12) <@t | v Aifed @ Uit R fGIRAT W9 a1l WIS gRT AMHGag ol
oA UNiEd (Ma) §RT YA UF & AT, UHU 12 H ST FHI0T U oI fhar Sire, foraH
3= wrat & e feferRaa ot enfier €, srerfa—

() WaT @ ol [EeT & FIRE IR QT A UQwr Sl ARefvT Ha| |fedr
Frara AT §RT @1 SITge;

(i) W AIfEGEE SOl ol Wed (Fa9) & AR 9 AT & 1 9RE | e BN B
g% TR &7 a8l d® G-I I ol & JF THU 13 B AJAR Th Holl (Twre
LAAbis RIS, oY AT SAMBROT BT Y YT,

(iil) I 9aT BT Holl TG Gardbid U TP H AD o, Al FABINAT & Tl
USRI Th A YT THOIT 3 I & 1egefiF SN R bl & fb @l
HOR BI g AT AT IS U H IS Ha B SHoll (WG Gl U bl
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g ®RA & oI, N9 99 3 [Eafdy & HiaR, Wad & SHofl e & forg srfaRed
ol ARETOT IUTNT &l UgdaTT BRI,

(iv) I WM, 999 & JRHRT B TRIG I A9 9 Bl Jae & WieR, @us (iii) + Jor
fafafde ot e gasie & o aR # %A YEdT © df ARG wEH
Tl USR] fZAMael UQel $Hofl AREvT wad dfedr ddb-ra! Rerd Harer |fifa
@ |AEA AFC IEI Sl W SR ATHGEE SHoll ol Wied (WaH) B gAars
PO 3R TAR AHel H RIBIRE BT SR SIABINGT I aTell UIEaReT 39
TRE I SRS BT UTeld DRI |

(13) Ig UfhdT d9 d% IR—IR QIERTg SIMYH 5 ddb b a9 & SHoll e gadih
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SIATIBATSAT BT AFUTAT DR © |

AMG WA U AFDIGd M9 © [oT9H Ud 8 9a9 & HY &7, 9dhd aR &F 3R
Ahd Bd &7 UkAdd ¥ad & fard mavadaret §42, §52, §62 IR §72 @
IIHU 7, AR HH 9 FHH M WaAi & fay §.3, §53, R §6.3 @1 fIRUTHS
JAILIRATSAT BT AT HRAT & | IRAIfdd 9ad Bl gulensg §3.2 7 afofa =1 a1 Rl
¥ ol e & ArgH | w@fud & St —

(@) faaomes ugfa s Afferd & 9ad SMaRvr &7 o3Il #Ye (QE §3.2.2)
(@) Feqol Ha= yaeH ugfy (6 §3.2.3)

3121 famRomes ugft @ gdieng s ¢

SHIERT 9o+ S f& fderoncres ugfd (§3.22) & Agd ¥ UIe UaRid &Rd ©, A
ST b a8 T HHd Had &1 SYIeNE & aXTeR gUies €, SR gdfory gdieg st
T BN | SHHERY waq IR gRSAENT 9a+, S [AaRvmeAs ugfd 9 rgura ueiRia
BRI T, SABT M YBR 3R Ty &F & d5d §9.5 ¥ Galdg sUIsls AU & SRR
SUTSTS SUT AT SITQT |

122 Tl 499 Y<eF UG & Aedd | U 31U

o=l @1 SleTg, ST ARUT Ha9 USRH Ugfd (§3.2.3) @ WRIH W AgUTAT USRI Rl
g, @I §31. H URWINT Irgureld U &1 ST dRa AR §o H faga fobar Swgm |
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e fe@m@ & fou wol was yceid ugfd &1 SUART &R arell U SHRA &l
SIS JUTd, o Waq UaR IR Seary &3 & oy §9.5 § JAlag sUleTE orgurd o

DH YT 3HDh §RTX Bl Taillrng|

3.1.23 9T UG R0l 9o & fHq g Srgur

T U aReT Waui & forw SHiemE, §3.121 A §3122 F IR, USSR &F B
fPRRIGR Uz aweha ® o el @ ifaw feomge &R Hefda srfvart Sushdl & R WwR
R Hq & g ITOET HI S |

3.1.24 3T Swam e & fog $dens o U :

A3 SUART arel wae |, IS 49 B U dIfvrodd 231 TelT | aifidhd sMT a1y,
3R SURIE MU §3.1.2.1 AT §3.1.22 & AR TS IU—ahR & oY eTT—3TeT
TOET BT, IRATAT 9o & FAfEd SuRT &1 gdleng arqurd eF—wRa sfi|d fafer &
MR WR IOMET B ST | M| SUART arel waq & forg an@aRell 9—5 & Ard 3
AR 9—7 # JAlag Aew Sif¥han fESTgT SUes 31U 1 TUFT &1 & fog, Mfda
SUIRT aTel W= BT T qTorogd |RT T A dHidhd fhar e, ik,

() afe Mfsa START a1t W # U< BY &89 & Seadd URied drel Waq SU—av1dhRoT
% forg gRoll 9 —5 & weg| | AR 9—7 H gddg gUles & IJHY dlel 9ad
B TP BT = w5 ¥ aifiad 2 SR ol SIRIh Us &3 (W) & 10% A HH
2, T Swam warfad 9ae & SUienE orgu e aH W dH AT WD SRIER
BT |

@) Jfe MG ITIRT a1l 9a= &1 U 331 M1 S0 ¥ qHiad § IR | IS Bl

& T 10% ¥ AF 2, ar A ST Rarfdd vaq & gulels rgUTe JferdhdH
WIpd TUIBTE & aR1ER IT SHA HH B8N ARV 9—5 & ARYH | AR 9—7 H
gagg 91 999 IT—a vl & forg & Wik sfa fafr & R W= 1o &

TS |

JWRRD BT JYATG.—SHERT & TR & i R arent 5ot 3§ aefipa A3 o
& fHl W R @ erure welRfa &1 | g @ TR T

32  IgUe gREHIv

§2 ¥ afvid Hfkar & uRfT # o+ a1l wad, 9T Siard sl (§ 321 <) &l
3R §3.22, §322.1.37 §3.23 H IfeaaRaa rguTe ueii § & fdl o1 faenm &1 ure\ axab
AR BT U BT |

321 3O ETgHa :
I+ 3T U & drave, §4.2, §52, §6.2, AR §72 @ TEd Sfeaifgq o orfard
SMITTHATRI BT ATUTAT BN |

3.2.2 faaRoTH® ygfo—

Uh ¥ad, [JaRUcAd  Ugld ¥ Afed @1 Ui dRdl ©, dfa Ig aul SiHar
JMILTARATSN DI T B & 3T MR Tehl §4.3), IRM UMl AR =701 (§5.3,
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§5.4, §55) 3R UHMY IR FREFT (§6.3 & foy MR ~gAaw (a1 IfIHdH) AFSI Bl
T FRAT & ) |

3.2.2.1 ¥ IRV S—30TH UgH :

3MARTT ¢S MM Ugld BT SUANT §4.3.1, §4.32 3R §4.33 © ASIUTHD Uy & AHGS!
% WM WR AT ST BT 2 | 9 ARV $S—3I1% UG BT IYINT B 8¢ Afgdl Bl
3UTT BRAT & Ifa YT Wa= BT 3Rl Y " (SUIUH) AFe Wad & gulvh

H HH AT WER B, Sl §4.35 & AR TOMT &I T8 © IRF HoMell AR =707 (§5.3,
§5.4), 3R T@HrEr AR FEFET (§6.3), IR Y ifard smavadant ( §4.2, §52, §6.2 iR
§7.2) & ITTHY AT @ T 7 |

3.2.3 RqUf 9o yeei ugfy

T Wae Y Had Ueeie (Ssegdidl) gl @1 SUANT BRa gy Afedr Bl SFuTer R
2 9 ywdIfad fSSes &1 Jrgea A ol ST Aa f$Sirgd &1 g # oA
BT &, 9ol B I8 §4 A §7 H fARoness smavg@ani @ fane graumEi &1 rgured
T PN | YUl HaT USRI UG BT SUANT BRI G §4 & ARIH H AR Ay
§7 (§42, §5.2, §6.2, 3R §7.2) &1 U fhar SRAT |

33  IJUI ATaIhN:—
331 ¢ 9aq g Urei :

3.3.1.1 QU a9 I 5

Aol AT ool & 1T ¢ 999 A1 A §7 & WG & ARIH A §4 A7 39 Afedl @
§9 TRl 9aq yeeie Ugfd @1 Srgure B |

3.3.1.2 & SR IATEROT FHI0T ST
AU o SR ARV WA H W & # A emuR Ao oot & forg AR @

JAILIHATSN & AT DT TSI B

(@1) 9o 3fTeroT

@) g TR YoIel iR I=0T (ddet famrasmdr /@l gRT Irfua)

() "BT YoTTel! 3iR =T (®adt 39 fAasrddl /@ giRT eITfud)
(SN faggd womel (faewramdt /ar gRT i)

) FTANHIOT ol yomferat

BT & fReR g f6g U SifdRe ot dool R a8 | fafie @ fawrer
s aral s §521, §5222, §5.223, §523, §63IR §724| & ITHU &7 H WA
RS A Aol & [T AR ol QETdT U IMTLIHAR DI YRT B |
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3.3.2 RMfUT el § aghy :

el e &1 797 fdee—amd &, Hiver $ARA et € ar 750 @Ff Hiex ¥ afdad g,

JfaRad §7 & AT A §4 & UGEEI B Ut d | FEEfeiRad dRiel ¥ eruTer
yeRRfd f&ar 51 Faar 7 |

(31) eIfciRTh SN JMTaeIHarRll &1 UTe™ HRAT BRI, AT

@) oIfReh ART Td wfUd wa= & AT & ™Y, 39 Sfedl @l IMaeadhdarsil &l
3T T SIRATT, i |l W= W AN 8RM1, 919 & I8 U 1 9o o |

§3.32 @ IMUATE: T IAAT TUTEl! AR FUBRYT §RT WA AR TIH BT
P IARAT YGF B S 8, T IAA TOTell 3R SUBRYT BT 39 Sfedl &I urerd
TE BT TS 2| T, wfd fHy U fed AU ISR B [H [UGIUT W AR
BN arell fafdre sraeaddretl &1 9t &_-T oy |

3.3.3 WIfUg a1 § uRad+ :

T8l HIG[al $HARA $I del AT &3 750 97 HIex A 3Af&d &, Y SARD BT BT AR
sqd R @I 95t AT S R@T € S §7 & Ag¥ 9 §4 & UM@EEl DI GRT 6T |

§ 333 & UAI: O WA §7 d AEIH H §4 & T WIAEEl BT JUTAT 5 TR D,
S & I8 U AT waT o |

3.4 WPpd fIeyoneid SUHRT
U] W9 UG UG ® Ul H a9 Bl AUl Wad AMd gd dlss NI IrgAed

RIeled WIUCdIR & WRgH I Iuleld Q@ | digs gR1 gAIled e ydrer &

AR S1EH §4.23 @ AU [@F & U Bl SMIeIHARI BT Tl Al
ﬁmw%‘ﬁ%mﬂaﬁaﬂmwwm?ﬁ%ﬁmml%ﬁﬁ
AT WHeddR &I AU w9 Holl geled AR fagq@ yeprr fawemwo & foy
aRfdre—F # = & T 2

35 TRMNIM® SaeIHdN :

TRITEID  STeIHey, Wﬂﬁﬁﬁ%ﬁﬁmﬁ@ﬁﬁﬁémﬁw
MaegHRll, yacd, Fded, g & <T@, TgAled Tl Ughkadl SR Ui & SIfedRI
3R, SIRIIRAT T Aot RBT §RT e Il @ e A 2 |

3.6 IUTAT TXATA :
3.6.1 AU XA

fFator wEfs ok fAaRMedl § waq &1 @l 9wdd sfidst Ud fderor, Iuarvr R

BT AU GAREd R A | F=gaR fderor § affaferd g oifdd I8 da dfAd

el BI—

(37) WaT IMAROT: IURSHT AT WFT &R I AURFYT S0 S9! ardrg @redhdn
fafire, Aers & | 99, ardad f[ARRg—gcd, AR dY U< o7 (THYSi),
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SYIA THTRT FIYYT (V) 3R 9a= SMaRvl gaeal SRod Bool U4 HIR, Wa
JMTIROT Beqal faarory |

@) arod, Harad IR AT dheT: YUl iR JUBRY UBR, AMHR, &Adl, AR R
3R XM, R ST A9 JOTTell, 3 Y RAT B TaTIh |

(d) webrer: Ubrel = YR, G, uhrel fdg ud Rere ¥R &1 arc eHdr, Iadiferd
YT ICATH, JAHRT HER, 3MHUA! H AR 3 UHhrel MEav™ qredl of g & forg
T GETHTIRAT |

(@) fag@ wIRh: ORI SFIREEN S QIABRR S BIFRN, #lex Q&rdl, 3R Wb HR®
R IUBRY [dSTell T STia AT iR AR gormel wef¥ia e

R) 3MeTT Holl WUl YOIl &1 SIfhad STeH erHar,adb-a! [Afdftedl @R e |

36.2 TREH o :

JAfepa WMEGRT B $F WAl & AU Bl FAMIT IRA & (g AMAID  [eb
TSR D1 AIBAT B Fhdl ©, I} T0FI, HRITFD, AJUTe wy, FHidr & arfed, a1
3 3fips A |

4 H{g+T JATIT :

41 {EY :

9o URAY § 42 B AMAR W@ETEl BT U B, AR §4.3 P fdeRomcHS HFEES] BT
JTUTE BT |

4.2 SIf=aTd IMITIHA

421 9 fa=arg ¢
4211 J—UH :

J—gch DI AGAl UG WH YANTRITAT §RT MSUAN—15099 & JJAR FHY AT
fo=m Sare (A ud e dfRa) @ forg FeiRa fear Smom, @ik fefar g oee
T JEIOTd fbar QAT | e Tl g el SR R SR & oy g—dcs afad
d 20 &N SR TAM W FEIRT by S| srgeRied el @ foy, uRfre—y #
SfeatRaa AR &1 STIRT &Y |

4212 9R A9 AT 0N

THUASIAT T ATl T W@as JRARTRINET §RT JAEUHN —15009 & AR HYUT Uhdl
qT 98 IAGER A [ Ide (dge ud gfen diga) o forg MeiRa faar s,
ffar g1 orea ar v far S |

4212 P YIS :

(%) 0.86 X T[OM 83 T & g bl AT ol (THHA) AHY BIgRe I &3 & g
THUISIIT SaIHATS] & T & folg b Wi f[dded 2 |
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(@) B B B AR dY U [ONH  (TEYDIR) YT BEIgd IAE & forg
THCISIAT SaIHATs] & T & folg T Wihr fdded 2 |

4.21.3 GIIATT UHTRT HINT :

YA FHIRT AUl (dIUeSl) Qb A OIS ¥Gads HARTEINST §RT ATGUH3I—15099 &
IFAR e I Iawre & forg MeiRa fear S, &R FEfT gRT oldgd A
ARG fhar SITQT | oTiRee Saral @ forg, uRfire—v # fewice ARl &1 STt & |

4,22 IRy} fAEtor :

METHAN—6946 & ITTAR ARG AT & oIy J—acd HI ITUET BT TG | Yeb AT
U<l IS TARTREN §RT Gafed §7geied YR & foft WIdhd SYHs AFD & ATAR
WEor R S, SR AT gRT d9d A1 SO fRAT TG | AR aTRCS
Iarel & fog, uRRre—v d fay Ty ARl &1 IuIRT A

423 feaq g&rer :

Sofl B3l arel &3l § U 9y H AWifad e yewr wwa B 90% & fou |aRoflt 4—1 #
TAldg SWART &9 & Ioilel (JSI9ME) B &F Bl ATIIRATA Bl R AT IFH 3
fpar SRR | fAf3@ SUART arel wadl | §2.5 # FRIRT AFGS & IR SruTed fdHar
STRAT | SuTeld AT a7 §4.2.3.1 H Qa9 Uabrer yewl fafey & #eas 9§ a1 §4.232 9 H9aiaT
fafr & SR veRRia fHar S | femayr vaai iR o gARdl, 5igl id & I9ral
A ARG B &% & 50% (AT 31fSd) wrat a7 ufhamell # gxderg gar g, ARkl 4—1 ¥
g MaTIHARIT BT IR B I B & Il ¢ |

AR 4—1 e gprer o AT H AT |

CERiEE JRIRATE JATIHAT BT GRT B Tel HUR QY Y IS B &
BT Hfererd

SR SR FURS AR
FIATRIG NeTfOTh 40% 50% 60%
JARIfhd Blcdd aRifebd gled 30% 40% 50%
TRY AT
amferey 45% 55% 65%
NISRIEEENES 10% 15% 20%
TR’ oo fbar T

AT BT |

3R 319 waei, g 37 & Soel =g fafesT w3t & 50% a1 3t & FHraf a7 ufshanst #

4231 feaq o uest ugfy

D digg WIhd AR BT IWAN &7 & JJH_0T yael AT & Args | rgure
yefd o) & U fhar Suam | 9991 Bl 9 HH 90% G fead Uhrel FHy
& fog AR 4—1 # FiRa wef o3 & <gaaw vfieg & forg 100 @a9 3R 2,000 oa
@ 99 YT & WX W< 81T | RIS NidRe I (SraReel, o uResf! arareel) grr
T B dTel 9 Il @ foIT UM wREAE "Rt W oife a1 aifte @

GNIGN,Q*"IIjHN HIYT ST |

() TIR P TS B T T HUR 0.8 AR B U PRGN Healg W A T ST |
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@)

S)

faeetyor @7 e@fd 8w ufafed, fodl I ¥99 8:00 I91 Yale ¥ 5:00 ol IRTE
ARAI 9 G9T & 91 ad Y o), as aRumreawy faarel & sreax
Tft 9aT UBRI & oIy et 2,920 € RN | fAemerdl @1 ufafed 7 9 & forg, @
W 7:00 GgTET I 3:00 FO IURIT & qrel AR A THI & AJwY fageryor far
SITUT |

WM & YR IuAY SUAN fdad garer fdg—arv—fdg frs Jedl & SR wR AT
SIUT | B9 &3 & UAd 91 Wiex & Y o4 ¥ A U fdg & fou gereng @

TOET BT ST |

At faferder efie | Ry U fqqRor & JgaRAdE R @l aRdfde gIIHE
BT AT (Gigerc)) & At uefid  faar Sioem |

9ae &1 garer (Bras forg sgured feamr =1 &) & dra &1 g8 iR AU B
yipicres AT AFd [T 3T &1 AN BT qRIU Hars bl & A F BH IT SRR
B B SFR M U & 9 WIpfad a1 Aea MG v ke afs |ast
®1 gfdfdd 4R 81 &, O Ag AT 3R wTpice sfeRedl & Al HEareR |dasl b

foTT 30% 3R 0% &1 fewlee ufafda &1 SUART fhar S |

JIR® Tde vfafdd ardfde arRh fAaftifedl & MR w® dar fear s | afe
il fafdifteat Sucter w81 ©, A1 A1 fSWice 7M1 &1 SUANT fhar o

IRt 4—2 Tdg WRIadT & fov fehiee A9

Il THR ENEGE
IR IT TR ARG ATE! 50%
od 70%
wYl 20%
HeeR (R 50%

4232 9FG ATeld a9 USRI AT UG -
yeel Rgered @& 97 SARRT mawddaRll & STuTaT &I Ue¥E &1 & folt 39

fafy &1 Sy fear o1 Wear g AR 4—3 # SfeaRaa g yeer IR gea
(SIRUE) T YA Uh a¥ H G9ifad 3o Uarer 990 & 90: @ fofg ISiers smavadhan
Pl GRT BT ATl IURIh T B3 &3 & Uferd & T0FT A & oy foam S |

IR 4—3 99 drfold w9 I a9 Uerer & & oAl & forv feaw e fadar

(SISTH) 5.
BRATHT SEIN EISIEE] U< 0.3 Auerd > 03

JPR IR | 0T | ®9 | uftem | SR | e | Re | g
PIS <15°N | |41 24 20| 13 06 17 2.2 15 0.8
BT A bR
?ﬁiﬁ ar >15°N 2.5 20| 07 0.5 2.8 2.2 1.1 0.7
<04
BTHT 9 T ueer 9w @ 238 23| 15 1.1 3.0 25 18 15
e & | et | 9t Resa) geR
[y > Rasar & R 3.0 25| 18 16 35 3.0 2.1 18
0.4 IR
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@) feaa ybrer &5 @ TN B D forw:

(1) doxor & forg ARl foon Hadea f=me o Ren @ oW da e g
faR S1ET%) BT Ry & RR &1 S8 3 rrEr RR @1 a1 3 o1fdd
IR a9 T, UTe Sarg, aFl Rl § SISU® I O HR1 W Sl 41
&9 B |

(2) g o= @ feen § gamiaR foem # e @ a9 § e afas e @t
AR = Bl diels @ a’ER 88 YUeR © Ydd avb 1 HIeR g Bl
TISHR AT US JURSE e &1 0 a1 U M= i A= &7 gd
SO ARl QU T% Woll 83 ©, Wil W B ¢ |

3) omHrRig UGl Ihs osc 99 feem # Y fg IR MM & €RIR
TG H SIS AT B MU R, AT B Whlsdged & ol B ¥ ud
D HA18 (TA), AT ACH & Y 1.5 T, I1 3R & Al 992 =g & forg
T AT 2 UF, IT AoGrd] 1 HIex AT ITd JUREE PN @ g AT M
THIZAZE AT SHATRR TR | T, S &7 &

@) we ARl ) fafed 99 R @ &3 @ a1 U 31T 3R o TaR @ SITge] |
AR 4—1 & IFAR Up ARI AJUTT T fbar e |

(@) IR—PIETd AT & A1, THhaR JEIC DI Uh [T wiisadl o= & dga
qiiepd ThAT S, Af ST AN IH Bifeda fQen & 45 ST & AR 7 |

@) 39 ugfd # &0 @ uefae @1 999 [T T @ e & sreREl &1 BIg o
foaR =8l AT ST |

424 I TRV Edal :

M= MRl & frfaRad e, @mifds w9 gaeR waql a1 R RIF 3 BIedN
T B, A BRI S, dids, de, I ARE-91 forar ST

@) oA T, ThRased 3R TXa & WA & U & SIS
(@) $ERT &R A9, 3R AR AR B IR AR U9l & = Igared
() B, <aRI IR ®e B AR F SYARGT Harsi g fowor |

(@) R W R XAl vd Resfeal w |

€) waT B AW BT ASHR AfTBRI Td S |
(@) wad AeRYT # = AT fgor |

(®) e U@l B te Aifei T SUBRT O fh W9 U SFR & w9 H efud
o STQT |

(TT) BARCEM A 3R X WA I TR Adol B TH HIA d fov fharehiad weave =
o1 fmfor fear s @l |
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A 4—1.——fQqq UHTY TR "eh AR IUIRN fad garer qond

e —IuIRT &g TahTer olics (FSIBMTS) BT Yeb PRI UR 100 IdT H 2,000 Fod & drd
e @ Soer @1 aifte gfear & wu & aR9IT far mr B R & Soel # &9 ara
@ forg Ae¥t 31 SUARD B, | g uwTer Ty I €, U8 oid Sudel &1, B Hare
IRAT BT MATIHAT BT GH B <l B |

eSSk g v fIaR ues & SuanT -

faeell # U 7,200 TFA. B AR ARTAT PRI qa9 AR TR P A 9T
PR BT YA IR G 2| 9aT Al ulREH o & W SHE T, S9N Ud SMIATBR
TRMST (60 W1 x30 M) B ol AT &F & I8 A IW T ATl § w99 wU A
faaRa foar rar 21 it feemett § ST & figerdt 0.39 21 IS Iv® >04 & AT
YT AR qIEx] BITHT SUBRY 8 | BIgHcsd b RR @ SHarg 3.0 Hex 8 SR 3R
Sl @ g W TARHT @ da1S 45 Wex § 3R gd @1 3R, 25 Wier @ T W 7|

ARl 4—1 SHIRN Wl & oIy |AqH SaTse &F @1 AaIharsi &l gadg oxdl @
AR @1 dfth 2 Ffde wxar & & RAcH IR oifthT Afcd & oreltar 3 ¥+ ST

W1 IR SHIE 9 3 ARTT @I & 9 &H a¥ &7 90% B folU 100 | 2,000 TTad Bl
AT T% uga & folw =AW 40% W &5 BRI |
39 PRI ®F SARD H 9 X HH 2,880 L. (7,200 THL BT 40%) TR TRAT BIFT

MY S JLIATg DI FMaTIAGAS Bl YT HRAT 3 | TAD AT DI ATell & UR, I8
&5 9 2,880 /4 = 720 IUH. BT AIRT |

§423 & IUIET & AT Q& TIbl & ARIH W SAlge AMEWIHAN S DI Sl
Faeh 2|
(@) dAfcdiR & "read | ey

afe Frgel 9ae ye ugfd &1 SN fHar Siar 2 1 g udre & Siuied @r
9158 (§34) NI SrgHIfeT faveivoneTe AideddR # FEEl AR %Y wie fearsT &1
fIeciyor axRe S= B S Fhdl g | A & T8 Bid, Ud IR AUCIIR b AIH A
fampfad BIl 8, Ol o © WR 3R TP 94 &I 3afy &7 fafde o=al 8, Sga SRM

ST WR Sl BT | 39 OGN & A1, SR I8 g o ddhd € & §423 &
IR S]] GATH &3 B AaeTH KR Bl [ad UHTeT Suaed © |

100 ux 2000 lux ++

useful daylight
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T ST ATy WivedR & A1 gL fazeiyor
Hgerer fafer -

Ig ST fARomcH®  Ugfd & Sedlv &I uaM arell uRareHR & fau Sugtd
R | AR 43 & a9 & folv TH@eR US AR ged (SEuh) &1 iR faar
SR | feell § Red wd waq @ forg (tener >15 f$fl), digerdt > 03, BHieA
GU% >04 BEIGA AR Rasfhai # o iRyl SR # Rasfeal @ forw SEuw =
35 TROT = 30 #H gd H = 21, 3R ufaq # = 18| R o TR 30 AR T| I
AR & AU DIg RS e 81 8 &R Ragfhar ovmar ugt # =aRe gril
2 | AALIHARN B MTHY &F DI 0T 7 JHR F B S AT FoRoT & fog el
feem # aare fo=m @ foen @& awaq o1 a9 uerw R gcd (SISU%) &
Irar_ =T & RR @1 a8 I 34l RR &) Sas 9 e ureel fawe s ds,
T Sars aFl Rl § SISU% BT YO B W Sl 61 BH 81 | R & Fag R AR
fpar  STET Rife 18T SR & fAde BIs IUReE favre F81 2 |

arar A= &7 gaHaR Rem #, o9 & &3 ° ve &fds ™ &l ardd o= &l
AIeE & RR Td T TR & IS RSB 1 AleX GO B SR AT T YRS
e @ & 97 T M ararad &1 oMl S A% Woll g3 ®, O 4T ®¥ BT 39
ATTel H, IR g&|d|ﬁ%@2ﬁq@$waﬁ?wmiﬁmﬁ?®w1%
R R f&ar S w®ife daR & Fde @i uReel fauoe F81 © ik Rasfeal &
a9 PSR &7 &l T |

AR 4—1—1 a9 BT & TG YSIBME DI ATGLIDHAT D oI ITUMET

SRIEEIN] SENT fasr/ammaT | X & (fereg e Y (X XY )
[ERISECISS] @ e @ (e a1 Tep T
o ) e # IR | 90% wHu
) @ forg
ESSIEC)
JMMITIHAT BT
URT T aTed
TS &89 & HW
IR 35 45 ¥ 35x3 = 105 W | (45+2)=47 B | (47 x105) =
4935
feror 3.0 45 H 30 X 3= 90 W | (45+2)=47 | @47 x 90) =
423 AN,
94 2.1 25 ¥ 21x 3 =63 ® | (25+2)=27 W | (7 x 63) =
170 AL
EIREE] 18 ENGEGE)) 0 0 0
a§ & 90% TEIAR § W3l Job TSNS B ATTADAT B IR Dol Selse &5 1086.5 a7 .
IV B 90% FAAAR JSIeng =g Hel Sollse &F 1086.5x4 =
4,346 I

BIS YA AR BT T[T DI T3 B A8 H SAAlSe &F BT Favd [qaT Il
Y | TR (AT 8: fAfesT AfdHAs], HarM 1: osfey ge oRd dficeR , IuEs 4.2:
SARRET) # SARRET & I H fEomsd fRenfawy W SR, SHEN a1 gURS AT
JMATIHAT B U B & folv defHa foy o= =y |
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43 fAERUTHAS AELTIHA :
431 97 :

Bl Bl AR 4—6 & AIH H ARV 4—4 H JHIH J—HRDI BT FATAT  HRAT
BN Bd & $golvd P WEAHAD wid & 9N & ®9 § I ®©9 | or] fHar
ST 3R 7 & 3 Ba & Uh AT B w9 H|

AR 4—4 SHHERT IS a9 & folg ¥ Tl J—agcdh (W /m2K) 3Maeaahdry

afsra RIS
B RICIELIIRCE 0.33 0.28
UHR
Thel <10,000 H* TOiY 0.47 0.33
amfdes >10000  #W2 0.20 0.20
TSilg
IR 4—5 THERY ST 9a7 & 1T v IRidel J-ed (Sg/N2.D) MaTIHAT—
fafera g
amfaey 0.20 0.20
TRy
RSCIRIIEY
AR 0.26 0.20
Rerforep
o s

AR 4—6 JIRGHAER U Had & ol ©% RAGel I—ved (S/ W2 H) 3MaTIDHTY

GIEG] HG
4T ga9 ThR 0.20 0.20

4.3.1.1 9E9fde R Nad o

T Bdi Sl AR Bicdiccigdd, I1 AR 9 g, a1 fhdl § o= 31y $Hoil Jorell, a1
SUAIATTRT 3R AdRil §RT HaR &l @I s ©, Td Sl 59 Seed & [y uygeh el
%ﬁ@ﬁ?ﬁwwmaﬂwﬁzﬁwﬁ$wﬁwgﬁﬂﬁl

@ TS Bd D HUH AN & oy, 20 N 9 9 g™ arel Bl & AT 060 H HH DI
IRAS AR Ufafde 3R 0.90 W HF TRM® SAoi= 8l 87 | IR ufafdd vuadiva E903-
96 & JATAR IR fHaT ST iR YRS IS YUACITH F408-71 (3TRT 1996) &
AR FEiRa faar S |

@) TP IEWP Bd & ®UY H IRl U BRI D oy, Bd B &5 doild a99fd & gRI
JreBIed far S |

4.3.2 IJUREY F1E¢ Sar/MAR:

R SOl & 9rEd) ARI B SR AR 4—9 b HEmH A AR 4—7 # IffdreaH
ATl J—TTH BT T Y |
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AR 4—7 IR STl RIHaH J-Teh (So/ M2.d) SR waq & foy mawadmarg

fafsra 9
AR & AT A HaT UBR 0.40 0.34
9 WR  'ed < 10,000 0.63 0.40
IRy
MR < 10,000 H2TGT 0.63 0.40
Thel <10,000 M2yoiie 0.85 0.40

RN 4—8 IR sRiFel RIHaH J-Tch (S / M2.D) SHEIRN wa= & oy 3mawadhdny

fafsra NG|
A @ TATAT A 9T YBR 0.34 0.22
19 R 8led < 10,000 §? THT 0.44 0.34
MR < 10,000 H2THT 0.44 0.34
hel <10,000 H2YSiY 0.63 0.44

AR 4—9 RS SRigel BT I-Ted (S /WMD) GIRSHERT a1 & forg
JTIITDH AT |

GIEG] I
4T ga9 ThR 0.22 0.22

4311 & IUdre: A1 STodry &Fl H SIRIfhd Bled, WReY Wdl, 3R Whel SRl B Ud
I Pl J—Fcdh A1 0.8 S /¥ B BN |

4.3.3 SHARR I A=

il STeary eF @ fog, 9t 39 gfeslia oo qeaar R & forg SearR ararA
foama erguTe smavg@marRll, rfa SHERT, SHIRT, iR guRsHERe, fr=faRad @
SIAT DA

7)  Iffdean Wier Ragd! R Iud (SR[SEYIR) 40% © (Ha IR0 ¢S 3ATh
fafer Afed faavomere fafdr &1 ST =Ad gY uied @ arel wadl iR ar)

(@) =gAaH VR g YHRT URYT (JIUete)) 0.27 8

(XM) erigel g—ucd # # efdr iR @ia &7 MIRT g—ucd Ml A &
() Ridgell TSI # g iR &g & IR Ty g enfae 8

FHAERR A faRmrg Siffead 410 9R Ul & foly WR Ag wT| olid
(TATESI) SR I—TcdH @ JaIHARI & ATHT Br | IR-FIfeAd faen W Fwrlerd &
fRgeM @1 e fdey difeae faen & dsd aiiepd fhar SFr =1y, Aafe sHaT iffa=ar
pIfeTer foem & +225 M & =g 2|
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AR 4—10 FATER AT A= Vel J—9cdh aAT TAUaeil @ SHER M99 & fog
JMITYH AT :

BIEG NGl

Jfdrpad g uch 3.00 3.00

3P THTES I I ’igd 0.27 0.62

SrfrHaH TATESRl Sy 3eter = 15°N 0.50 0.62

3fferpaH TAUTSTHT SRl 3ferer <15°N 0.27 0.62
gRIferd R 9= & Swiee a1 & ford yRRe—v o

QIR 4—11 JeateR I (= J—achal TaUaSil & ghd-d+ wae o1 ok se
& foIq saegaan :

afsra NG

JAfIhTH J Tch 2.20 1.80

JfErhad THTESTIRIT SNl Ifed 0.25 0.62

JfTHTH TV I 0.50 0.62
>15°N

BT THUTSIIT Feae et <15°N 0.25 0.62

AR 4—10 H TACSIRT & forg arudra—
gaE fo=mE & forg, f9H argg s Bool i § W] dcd, B, 919 W,
IR, BT T R Al I = & Wi & fou 98f vaeasiy &1
eIk IWiad AR 4—10 & AR AN dRa 9T F=IfaiRad Ufsar & R
UM BT SR |

(@) iR baex (PF) ST f& aga Wl uiotae @ forg S|at oEr |ikel §8.2 &t
SYIRT Ixd gY idford erfl, v § vk (SEF) & foy uioiae ged ot M1 0.25 <
PF > 1.0 o IR &1 AAF B W10 A7l 9o YSIF UG §9 B ATAR BN |

(@) TP ol Al g = o fb iR el faen a1 uRfe ey faem | sioflag

foar SR Ifq IHGT gdIdRuT £22.5 3 & TR e AT URMS <R 3fef
feem & 4= 8|

(M) FEd TEUISIAT & AT & [l IR A= 1 UfST §AHded Uedh UE. S,
Th. A AN QPR U fbdT ST A | THSUS bl MU Yhdh edi qerr resfed
SUBRYT BT FHIBT 4.1 B IFAR BT |

(@) vAvEel 6 IfSdhdd IgAd AT &I ided ATRT §4.10 & TAR YA
BT TH § U W T PP U pAT ST FebelT R |

FHIDHNOT 4.1 SEF = (C; x PF3) + (C; x PF,) + (C; x PF) + Cy

18T 0.25 < PF > 1.0 qer,
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C3,Cp,C1 TAT C 3T AR W€ & [oNds & St fh ARol 4—12 T |iRel 413,

AR 4.12— 31efier > 15°N & AUeT g® I 9T BG A [UTich—

IWT 9T + b SR I fobt

riel | €3] C2] CI| co| C3] c2] ci] co| 3] c2] ci] co
SR | -003| -023| 1.09| 099| -002| -0.10| 043| 099 0.14| 039| 062] 099
o 449 | 635| 470| 052] -005| 042 066| 102] 012] -035| 057] 099
afr | 409 | 814 | 073 | 132] -101| 191| 024 1.12| 053] -135| 143| 088
ufvem | -121| 392 | 056 | 128| 152| -251| 230| 076| 002| -0.15| 046| 10l
SR | -095| 150 | 084| 118| 219 378 262| 072] -1.64| 3.07| -1.05| 130
afor | 267 | -499| 568 032] -093| 137| 076 099| 068 -147| 135| 088
afor | 050 | 136 | 245 073 | -323| 561 -156| 132 186 -381| 271| 069
RIREE

SR | 685| 117| -392| 189| 022 0.19| 074 101| -202| 263| -0.18| 1.14
af¥H
A =T & Ml % H 9 U OR%B @ ONH Bl AUMT 7g I FROT H 02 O ATT @R
T BT ST e 2 |
AR 4.13:— SFErrer <15°N & ATUE B I WFT B FAGST IUNh—'

IO 9T + o HURT AT fobt

el | €3] C2| C1] co| c3] <2 ci| co| 3] c2] ci| co
SR | -0.09| -029| 141 105| -005| -0.10| 054| 102| 0.10| 040 077 101
o -055| 089 128 097 -062| 08| 051| 1.02] 015| -041| 056 098
aloT | 409 | 698 | -192| 141 | -249| 489 | -245| 143 | 157| -335| 262| 059
ufeaw | -199 | 382 09| 1.18| -0.16| 0.10| 089 097 006| -022| 048] 099
SR | -173| 345] -005] 123 010] -055| 1.15] 092] -026| 030] 048] 1.02
afor | 206 | 432| 096| 141 -060| 090 | 037| 094| 083 -142| 122 092
afor | 206 | 448 | -1.13| 140 | -039| 050 | 060| 087| 156 -3.17| 241 0.73
RIEEEl

SR | -0.53| 072 179 093 0.10| -038| 096| 096| 024 -057| 090 097
Rkl

AR =T & M dR% H 9 U k% @ IONd B TUMT 7g e AR H 02 ¥ ART @R

g fham S FepdT 2 |

(€) =¥d o TATAS & oy =T Afdhdd a1 0.9 BN |

@) @8 A A AT G urefde g @1 uern, er 4w = 04 B8 Rl

RIS HET SR Ife—
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1. ol waq & Q1 IATER I = [T o e SaRT & d9| a0
g [T UPTe UThRfad UBTe JaRED B Hdls b G D a-ER AT IqY
FH BT ALY |

2. HAFAMHAT A WRfAd UBE B B YD THI Bl 80% (SHI Uferd)
awumiﬁ«mﬁﬁ??ﬂﬂwqﬁwaﬁm@ﬁaﬁlwﬁmﬁiﬁw
JIUTS & oIy I U Y@M & FIF0T gR1 YR &Y S 99 AFRE UR AR
forar &1 |

(@) SR g g raer f& ad Sl Jag 9 2.2 J0 W 81, 39 AR

e —4—2

SEID

4—10 D TATISINT BT ATaLIHAR | B YT sMT| Ifq 711 2l &I ORI el
gl

1 aaRE R &7 fd eF%e Sl {6 SHFl 98 ¥ 1 Hiek SWR Bl 39D @l
ATy BT GIIAT Tl (3TUeR) P S[hIE 0.25 HI. H HH BT |

2 g A= & ®I doil | INdR® UhIY JdRl Yald &l oIl 8, forad
aidRae feem & MoiaeM e e & 9 &9 =81 81 arfed—

(a) gd ufegH, sferor qd, sfeyor uf¥ed qerm Ik uiRed o= |
(b) 05 & fo=m @ forg qen

(c) 035 SR fa=ard & forg el srerrer 150N afer & &7 21 ¥

THded TAUESINT T Uioiaerd ged faoell H 5400 a3 #eR @1 aT AfTd drIerd
B ARG AR WR @ U W IRA BT WA BR V& g1 shal Uh
IMRIATHR ST (90 HN %30 HI) B, Uh I | R T &I HaATs 4.0 HICR 3R HI
P AFBS QM Tl H AN wU W gCl AT o | fdeI A1 a1 qd A1 ufed @1
AT HRAT U &l & 3R 999 ®U 9 a1 #foel R faRa fear war g1 Rasfeat
P FaTS 1.85 Hiex AR Has H 2165 Hiex 7, FT9H 0.85 Hex & odcd W 2|
Ragd &1 TR AT WR A SR 1.385 HIeR T | ol TolfoivT &5 384 a7 Hiex &
@/Wﬁﬂ?ﬁmﬁﬁmEﬁwﬁﬁ?ﬁoso%lmﬁﬁéﬁﬁq\mso
S/ WD B 9 affam # AR @1 Qiwedt 05 B R SwdfeR ararg
o= fdervmeas ugfa 9 SHERA A SrguTed HYm?

AR 4—10 R §433 TG 3JRU W4l & SAER I =98 & foy

J-HTH,

THUESIT 3R AUt Arqeged JeEdg SRl & | I8 gARd faeell § Rerd & (3l :
28°70' N, ¥&@ier : 77°10'E), &1 uRRme—a1, Wl 121 & o faR MAa Seary & sfdvd

SIS

SRTTHSD JATTLIHAIB BT YT B & oy, fder et YRR < 40% ( vogasi_ < 0.27,

Y-—Hch

<30 =g/ NP, AR e > 027 |
HA B 8T = 5400 TACY
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FHol AR &F = 2 x(2x((90 W x 4%) + (30 A x4 H) = 1,920 T FHl AATAT
f=amraers = 384 TR Ragd! Td SR &1 U INRMAT (SSYINR) = 384,/ 1920 = 20%

AT & AAR, AR H 20% & SYSRPIR 2, 39 TIR SYSTRRIR D
aTIHAT U g8 | J—ved H1 3.0 TG/ W2 & | F¥ 2| T UbR dIvacs 045 250
027 & gAa¥ faFfd< o0 9 IF &, $H UBR J-—Uch 3R dIYelc] AMEaTIHAl & AJUTerd
GRS

A YRG! IO

o 6 Rasfeal § ded 8 I8 AMCT SMudre BN, SR WHged UHUIeiRil A
TOMT FHIGROT 4.1 & TTAR BT ST, AT, SEF=(C3 x PF) + (C, xPF?) + (C; x PF) + Co

ST8l, YU = UIoTdRg oedh |, 3R,
Co, C1, Cs, C3, BTG FAeT HCHh (THgUH) & N Sl ARV 4—12 3R |ROM 4—13
H gdeg 2

A9 g, S AN & oy dioiaR 'cd (UIUh) & T Y | BRIEGT FAGed gTh

o AR 4—12 & BT =R, RAifF e 15 ON | 31fIF 8 SEFg.y = (C3 x PF) + (C, X
PF?) + (C; x PF) + C,

SEFEast = (-0.05 x (0.345)%) + (0.42 x (0.345)%) + (0.66 x 0.345) + 1.02
SEFgaq = 1.296

S, G SHGCEyye 0.3 + 1.296 = 0.23 s9folv @ fawm & F@ic W Ie@Emer

qrard fa=rd fdaRocAs  ugld @ giesior & Srwy BN, Riifd AAGed TATISINT JAfddhad

AR | FH 2|
S R, Ufer qdier & forg—

SEFwest = (C3 X PF) + (C, x PF?) + (C; x PF) + C

SEFwest = (1.52 x 0.345%) + (-2.51 x 0.345%) + (2.30 x 0.345) + 0.76
SEFwest = 1.317

Sy §Aged SHGCwey = 0.3 + 1.317 = 0.23, sdfey ufemil fen & #w@ic Swarer
AR I [JeRoneTd Ugfd & giedivr & o wyd 8RN, dilh AHged THUISIIT fferdhan

IHRT | & B |

H=0.85m

Bottom of
Owverhang

Vertical
Fenestration

V=2.165+0.3m

PF = H/V wWindow Cill

Level

PF =0.345
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4331 J—H<H JUATG—

TE IR IR R S fd /4l IR aradford wadl a1 IR arddfrd @l
@Al & U f¥ead 5 W /m2K ST {6 iRl 4—14 @7 91 ol &1 Uil wRd g 81

ey |
|IROfT 4—14  3meBIed wa= § —ucd B B AMl

qg9 THR qIaTeRvl | S RIIDHRU] SICERE Jfgepad | Glouh
= BRI (LT) (PF)
URCININCARNIRCE] 33 B | SR B BISBR AW T4 | (.27 0.27 >0.40
SPEIRINCIRIFCARN BISPH 3T qAT Ieax JeqTIT
R <150N
Se” s >15° N 0.27 0.27 0.0

4.3.4 BT YD :

MBI UHTeT B AHTH J—bch qAT FMUHTH TATaSil, S fb FRlT 4—15 &
3IRY JMILIHATA Bl YOI HR- IR AU AT ST | HAT B BT BRI Tabrer
gFAGA S [ BH & B 9N W AT SR T ol die] Bd BT eFhd ol fd
AfAHTH &=l BT 5 Uil T WA BT, BT 3UTd SHIEIA, SR+, GuURGAER
& AT UHIMRIMR T IRHIT & |

AR 4—15 MHTMT UGB T AT THATISIIT Bl AMTLIHAT J—Tcdh W/m’.K

CIRICAYI JHaH J—ach JAMETHTH THUSIAT
T graTeRer el H 425 0.35

JUATE 434 JMHRT YHII 8l fb IRUR Bd & w9 H Imesed fear Tar
ii?aﬂﬂiﬁo?ﬁ HT |

435 g IRV TSNP UG :

Pl Wa= SR PI ATVIRT BIS BT SUTAD U AMT SR, Ife Ha= BT SATER0T
yele Ted SUUB Uh HFG ¥ad & SUITH I B & dAqT Ad Ha- 3R, fJaxonets ugfa

P HPhT DT UTol- Hel B |

Iqd fAfY SfERR > 40% & Al H AN ARl BNl | ge—aifh ugfy amerefa uehrer
Yo W T8 T | IMHRIA YR W 4.3.4 BT UTAT I | ARV Y& gedh 14
AT AR ITOTd BRTI—

HHIBROT 4.2
EPFTotal = EPFR00f+ EPFWalI + EPFFenest

EPFRoof -C RoofosAs
s=1
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EPFy. = CWall,MasszU A+ C wall,Other ZU A

s=1

w=1

w=1

EPFaeed
fenestration.

s=1

) " SHGC,
+ ClFenest, South ZUWAW + CZFenest, South w=1 SEF w

", SHGC,
! 2wy
+ CIF enest, East ZUWAW + C2Fenest, East w=1 SEF, W

w=l1

", SHGC,

Aw

w

) », SHGC,
+ ClFenest, WestzUwAw + C2Fenes‘[, West w=1 SEF. W

n —Aw
EP F Fenest— ClFenest, North ZUWAW + CZFenest, North w=1 SEF, W
w=l

Envelope performance factor for roofs, Other subscripts include walls and

As, Aw The area of a specific envelope component referenced by the subscript "s" or for
windows the subscript "w".

SHGCy The solar heat gain coefficient for windows (w).

SEFw A multiplier for the window SHGC that depends on the projection factor of 2n
overhang or side fin.

Us The U-factor for the envelope component referenced by the subscript "s".

Caoof A coefficient for the "Roof" class of construction.

Coal A coefficient for the "Wall"

Cirense A coefficient for the "Fenestration U-factor”

CaFenss A coefficient for the "Fenestration SHGC"

Values of "¢" are taken from Table 2-16 through Table 4-20 for each class of construction.

AR 4—16 ATIRYT UGT TP oD BT Sedry & o |

o & 99 R, e,
FAARIS  HART

24 GUC eI+ qredl CQJCN'III(EICb,

JYCATe] d WHINY g

H—gchg—

A—dgc®

A—gchg—

A—dgch

gch TS T uch THUSIAT
TRT <TaN 5.39 — 7.91 —
URET g QIaR, 3 7.83 — 10.32 —
Bd 14.93 — 17.88 —
Sl Rasfda 0.33 81.08 —2.83 119.14
el Rasfaar —2.30 221.07 —354 294.000
udi Rasfdar —1.17 182.64 —3.23 255.91
uf¥afy Rasfdar —0.74 182.11 —2.85 252.61
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IR 4—17 AR Y&2H "eb [ondh i Serdrg & ford |

9 & 999 =R, e, 24 GUC T dTell TIATRID,
TIATIS BT IRYATA I R b5
d—dchy— bch d—gch A—gchy— d—gch
TGS Heh TGS
HIRT <IN 17.65 12.10
URE] YA QAR 3 14.36 17.65
Bd 5.79 16.02
S Rasfdan -2.40 0.32 8.23 50.36
el Rasfear -2.65 -18.75 0.08 172.87
gdi Rasfdar -2.78 -16.67 3.83 168.83
uf3afy Rasfear -2.84 -15.63 5.60 159.43

436 HIFD ¥a9 ® 3§ N Th P M-

AM® 999 & § Ul Uh Bl T R & SIRI—

() AP HaT BT B &TBA, Bl QARI P &FhA dAT B BT Hol &FABe AJbiodd
TRATAd a9 & G99 B8R Ife w99 24 ©S 3R fod & 9wy faRRa g ar
ydIfad 999 § o gon wa—fem & faaver 99+ wu | 8nm |

(@) TG ATARYT AU BT J—TH UAD AT THR o §4 & aRIER 81T |

(M) yA® Rasdl & forg TagaeiRil §4.33 @ 00 & xR BT | A 4—3 9I9 SR
% U 25 % ugf: Y= ARV < % Ugfy & oy amded srgHede § 1000
T HIeR dFha B Thd ATl ¥aq e fiF # srafad SuarT gar @ SHdRT
HAF® BT IFUTAT PR BT YA IR Bl o | UhD X% BRIGA & (o1 Rasfhal
BT [P v BN | SR & e & Yd AaRUSG oIy AHAT &1 gAmE b S
THT T |

B S U 3-Bd USR J-UcH =04 W/m’. K d8g dari @ |fafy @
J—bcH = 0.25

W/m* K, TS &1 THUaeiRi = 0.25, 90l 0.27, &39%hd oIdb J—HCdH Telfoil=1.8

W/m* K 988 <1aR i WR& QORI & 31wy 8T | MMaR0T 9a= &l M 1 giir—

E HIITTII0rrrrernrrrrey
(a0 T — B

40 m

AR 11—1 IRRE—6 & ITHY IEASEIE UF TH Td M ardraRer &3 H o © | I I8
g &)1 ¢ b fdavonere gl &1 guia 81 %8 & A g—ucd qi THTISR Jod |IiRef
4—4, RN 4—7 BT UI B & © T dIgec], Rasdl F @RI BT U AR 433 B
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3IgY BRI, W& 24 €UC T UG 3fTa Sfefdry § GART Bl 2 | < &1 75 IR0 fhedl e+ @l
SR IO AT JMMEROT Al & fa [AaRoNeAD gafd & SHERAT AD] HI IgHudl &l
UTeld B AT SR |
AR 4—3—1 IISATHS FMATIHAR T TATIT ISR IRAR (307)

aeHAD J—HTH YR J—ach &bl
(%)
LA =<0.63 0.25 90
AIR—1
qd afgerH =<0.63 0.25 144
dIaR—2
Bd =<0.33 0.4 1000
J—ucH TATESINT | digerc] Y—ucH | TAUSIR | v
%ﬂ‘?‘dﬁ gfaro =<3.0 =<0.27 =<0.27 1.8 0.25 0.27 30
g;_”‘cﬁ SR | =<3.0 =<0.5 =<0.27 1.8 0.25 0.27 30
gl gd fawm =<3.0 =<0.27 =<0.27 1.8 0.25 0.27 48
gs?;ﬁﬂ% gfReH | =<33 =<0.27 =<0.27 1.8 0.25 0.27 48

el TRafdd wa= & B & J—u<H = 0.40 W/m' K, AaRonets mavaarsii & q=1
T8 B APl | 3P A UBR §433 B (U SYSKYIAR 40% URIed & &HH 81|
YR 9a= | S T BT Ui AArd f3F AOMT & AFAR UTferd 81T |

2
el ardrg = &bl IR, SR 2 X (259 X 1.241) = 60 W

IR &% IR, TRI0T 2% 25H. x 3H = 150 fﬁz

Bl AR 3= &A% gd, uf¥ed 2x (4041 x 1.241)= 96 &

HA SMAR &GS gd, UReH 2x (4041 x 3HI) = 240 &

Sl AT [T &% = 156 &
B QAR &ABel = 30041
SR[SYAR= 156 /390 = 0.4

;oI YI9 SHIERN Haq T8l 8N IfT AIROTHS AFS BT el HAT | 9a= 3MaRoT
2T M B UMY §RT AFUTS: Ad Wad qAT UKAMIG G- ST G- MRV TTH Dl
T B ST AR | /T SMARYT ¢S 3% UYghd H Waw ARV TS bl 0T
HBROT GRT BINfT—

FHIERIT 1.1 S8, Equation 11.1 EPFro = EPFRreor + EPFwan + EPFpenest
Where,
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EPFgoot - C oot > U 4.

s=1

EPFWall, = CWall,Mass Z Us AS + C Wall,Other Z Us As

s=1 s=1

) ", SHGC,
EPFFenest: ClFenest, North ZU WAW + C2Fenest, North =1 SEFW
w=l

Aw

) " SHGC,
+ CIF enest, South ZUWAW + CZF enest, South w=l SEF, W

w=l

Aw

) ", SHGC,
+ ClFenest, EastzUWAW + CZFenest, East =1 SEF w
w=1

Aw

", SHGC,
n AW
+ ClFenest, WestzUWAw + C2Fenest, West w=1 SEFW
w=1

AMG W= BT U, SARI BId T7 9 [ & J—acdh, Tauaei iR dgere!
qm gRT ura o ST qen S |aiReft 4—4, @iReft 47, @iRoft 4a—10 T §433 W
foram SIRATT | I8 wae 24 ©C SUART H IEAT © Sl & T iR e Sy H | Bl
Tod 24 HUC IYANT dTel 9a+, ST 79 3R < Sfefarg ¥ 7|

Step 1: Calculation of EPF Proposed Building from actual envelope properties

EPFRroof Actual = C Roofz Us As

s=l1

=14.82 x 0.40 x 1000=5928
EPFWallActual = CWall,Mass Z US AS +C Wall,Other z US AS
s=1

s=1

= (6.4 % 0.25 x 90) + (6.4 x 0.25 x 144) = 374.4

EPFrenest = EPFrenest;North + EPFpenesSouth + EPFpenest East + EPFpenese West
", SHGC,

EPFFenest= ClFenest z UWAW + CZFeneSt, w=1 SEFW

w=1

Aw

Hence,

EPFpenest, North=-0.37 x 1.8 x 30 + 101.66 x 0.25 x 30=-19.98+762.45=742.47
EPFpenest,South=-1.35 x 1.8 x 30 + 252.90 x 0.25 x 30=-72.9 +1896.75=1823.85
EPFrenest, East=-0.85 x 1.8 x48+219.91x0.25%48=-73.44 + 2638.9 = 2565.46

EPFrenest, West=-0.80 x 1.8 x 48 +226.57 x 0.25 x 48=-69.12 + 2718.8 = 2649.7
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Therefore,
EPFrenes= 7781.5
EPFproposca=5928 +374.4 + 7781.5 = 14083.9

Step 2: Calculating EPF siandard Building from prescriptive envelope requirements

EPFRoof, Actual— C Roof Z Us As

s=1

=14.82 x 0.33 x 1000= 4890.6

n n
EPFWall, Actual— CWall,Mass Z US AS + C Wall,Other Z US AS
s=1

s=1

= (6.4 x 0.63 x 90)+(6.4x0.63%144)=362.88+580.6=943.5

EPFrenest = EPFrenest, North + EPFrepesy South + EPFrenese East + EPFrepese West

Now, EPFgenest, North=-0.37 x 3.3 x 30 + 101.66 x 0.5 x 30=-36.63+1524.9=1488.3
EPFrenesi,South=-1.35 x 3.3 x 30 +252.90 x 0.27 x 30=-133.7 + 2048.5=1914.8
EPFrenest, East=-0.85 x 3.3 x48+219.91x0.27x48=-136.64 + 2850 =2715.4
EPFrenest, West=-0.80 x 3.3 x 48 +226.57 x 0.27 x 48=-126.7 + 2936 = 2809.6
Therefore, EPFrepest =8928

EPFgRascline= 4890.6 +943.5 + 8928= 14,762.2

d: EPF A& ¥a9 > EPF WRAIfdd 9ad, $AfC SN 9dd, ¥d< MMaROT &I
IAILDABRN & FTHT 2 |

5. gfaem gomelt oiR gz

5.1 \AFTI—

| AU Hardd drel aidrdford War dF qT SUSRYT AR IHd R & forw ag

MaeIH ¢ fb 98 §52 @ A &y T SRl ATFDI BT UTed B TqT 53 B =<
[AaROHS AIUGUS & JIgwU 9ad &I Holl q&dl WR Bl §9-) | F9 TH S

Ul Tl IF Ud IUSRYT §52 & AFd BT I w9 F Tl B |
5.2 A EaEHAN ¢
5.2.1 Hara (dctere ) :

(@) TP AR RIF §5.2.1 & JIHY  d18d 81 & THAR BN TAT ALF HIT B
2016 UAERIT —20167 f&A foum el &1 oo™ e (Uc—8 o Waw, eRi—1
Ulephfcieh &A1 Ud WebT2l, SULRT 5 Hald)

(@) o W A ggfad & foy e ke s 8-
(1) wipfde Hard= (2) Jifd Harad (3) M3 (Urefae va IifZe) Fard,
5.2.1.1 UTHidd Harad & S8 ATawendig—
UIghfae w9 9 AR Ha1 A1 A MAi3a daras drs wai H—
(@) NBC # wiagfie ware & forg @ 3 few e o1 urem $w|

(@) B4 & ¢ &9 9 HA 13 9 TR B 12T I TIANT HAT & |

(M) SE M<prEa U™l BT IUIART BT AT Sl BH H BH 3108 §153 B FAdH
eI T SUTAAT Bl B |
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5.2.1.2 JifId Fard- ga1 7131 fSog AMaeIHda—

gif3rs Harad a1 fAf¥a A€ Gardd &1 SUART dReb ¥d- 3NR Wl Bl gdieR {har Sirar

2 Sl U FifFd UOmell & A R IR 9 AT UGfad Harad ReH & 9l S &

™ H |

(@) uifFe Reed g & S w1 & A1 (NBC) @ 9R 98 gd1 uRaad &%
Y B B |

(@) a1 ar darad Red S & o AFRmeEs (CO) SR grT a8 e
TAER BT B HR UMD &AWl 600 IHICY & RER IT A 31 2 |

e 5—1 IRl UHe gfaer :

AT TRR H qIERO gRRIRRAl & sramel Bl iR WHI & W I 3Mfa B B
gAAT B B | IR adgdierd vadil H gaiaReia Ael @ aRadeeieldl & e @
oHe IR HT AT fhY 7T U 9 g A1 Nof & ARdH 9§ I8 Fad © IR B
IR AHd 2| TE T A1 & T Sdel Gl Sl @l SIHGRY <l 8 | el Jgfaem
A Holl @ IUINT BT HH B BT AR Y& [HAT NG 9= BT SATaT FIF AIHA
R Farferd far S waar 71 Iife Sudsell & ArEE 9 FHel gioem o Reafd e
7T B fU SR A M arell ol 39 USR 9918 o 9ol © | Adted & oy
gATeSl IO <1 G BT STANT $R Bl o Fdhell 2 |

WP wY | TAGR FART—

JTIR® ATl qUHE = (0.54 X dTNT ATYHM) +12.83
STEl JdRe yaeiial arodE (°C) SeRIF dgAM g 3R 918 argHE 30 &9 &1 9 aa @)
BT P AT A9 © | Tgad Fad Ared 9ad & folt 9Rd faRie srad disa & forg
90% ¥IHTRIAT AT £2.83°C B |

ISR & fog - oo # Reg ugfde Hardd wa= @ faRe ywaelia dvae @
ferg

(0.54 x 33.0) + 12.83 = 30.68°C

e wre I -
RS YATIN o (0.28 X dT8%I TYHA) + 17.87

& IR ® T argH | C S agHe ¥ QiR 9rEs) JT9EE 30 R @7 9Te] ad
RE BT BT Aeg AroEE o | MR disd 9ad & forg vRa fARte srgd died @ v 90%

Ereprdar W r+3.46°C 2 |

SeeRy & fog . foool & Reg faf¥a asad 999 & aRe guEeiiel  dmods
@ fo170.28 x 33.0) + 17.87 = 27.1°C |

EIGLRCARSICEE

JTIR® YATGTST U 0.078 X dTENT ATIHM) +23.25
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STet oTdRe TWEeid qrgE ((C) SERIE argae & SR aed argEe 30 f2F @T aeR
<l Y&! 84l BT YA B |

qrAaT@mield ATSe Wad & folt WRd & fARNe ofjad Afed & ot 90% bR M

+1.5°C.

ISR & forg: ool # Red amarg@mford Arsa waa & oM<dRe y9Eelia doEe &
forg; 0.078 x 33.0) +23.25 = 25.8°C T |

5.2.1.3 | =0T Hara- :

i3 Gardd Red 77 =0T WardT &7 SUIRT B & 3R d8 B8R & d18Y 9 1500
oex Ufd Ahvs W SITST &I 8aT, 50 Hex ¥ I 3ffefh S8, 40 T Ui 100 Hex o
J 31fde farfl o9 a1 T a1 31 A RRed 9 Jd1 ad 22—

(@) TP TIRNES SHHEMSOR TH BT Bl 7 |

(@) 9= T SHH BT W e AlgAfe T FRIFT |

521.3 B AT fr=IfaRad &1 #ivT =0T Farad W3 Rfid oA ¥ 8 d oAl —

() el H P&, HGAT S o 3N dTell Dict ISR o7

(@) v v SFH ufhag a1 $RIT & SR Big g & gy, fereell, 9w, a1 I |
IO~ B & U R s AT Suael BRI T § oY {6 sriaRe dared
% for NdRE T8 go 3far T JEardd We™ dal & IRl 8g Mfee &
3rerar Ay Held |

(M) R & |1 Apfad gar &1 ol axgel JoTe! |

5.2.2 I dldigdheid I3 DI <LAqH JTaeiield
5221 IR (B I9) :

(@) <o (k) &1 WRM 5-1 & #AEgH ¥ 52 & YUATHSNS / VUSRS
550 /590 H U =JAGH QeI JAMAIHATAT Bl YRT PR I 37D B @M |

(@) |l wa=i # S UgAM dTel AF 530 Dol A HH &HAT YR dF &1 A BN | I8
| 9o fSTaH Sl eHdr 530 fhal & SR1ER I SAY SIIGT BRI G8T &1 g
33D dlel AYF ol GHAT D 33% b Bl AN BN Sd Tb WIISIRAT Bl TIR
Foe feR I &1 SEfIETRAT Ut g |

(M dIE. AFD SR FENT HRIHA & IfAd FIeR & gAaq Serdl AaadHarsil Bl
REATH AMaIHArd il ARl 52 & "ead | AR 5—1 IR WrIfASar < SR |

(@) SHERT @1 ure=dl & foly a9 @ COP @7 IPLV  GFl & & gAaq
JaRIdhdmall @ JFfarddr enfl | SHHERT ok g SHRT o @ sruTear &
for), g=fag Sear ®WR & WRIYl (COP) a1 gyeavadl (IPLV) &1 =IdHq
JMITIHATRM BT YRT HRAT BT |
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AR 5—1 FATH Holl q&rdl Sl fh Tl R 3¢ [IeR & fog Arfze—
ICENGRRIIGESIN SN vad AR+ HaT B EMENICIRIKCE |
WMl | AMSTATAGT | AT | MSUATAd! | MUY | SMgUeverdr
<260 4.7 5.8 5.2 6.9 58 7.1
> 260 3R <530 4.9 5.9 5.8 71 6.0 79
> 530 3R 54 6.5 5.8 75 6.3 8.4
> 1,050 3R <1580 58 6.8 6.2 8.1 6.5 8.8
> 1,580 6.3 7.0 6.5 8.9 6.7 9.1
QIR 5—2 RATH Foil qerar o & arg g™ ek & forg =nfzg—
IEEEE-EI SHRA wae SR+ wad BENENICINIRCE|
DHSTIRINR
YT | 3MSuUeTdl | el | IrEudiverdl | e/ S ueiverdl
<260 258 35 3.0 4.0 TA.,
> 260 3.0 37 3.2 5.0 T,

5.2.2.2 Tohdl, Rafere e Yoo amargsiea 35—

Uhel ATl ARV 5—5 & #egd | AR 5—9 H IfoaRad ewdiel & AFd &
IRIER AT I 3 eaarell & Jgwy 81 A1 | Rasad! gd Rufere ardrgaferd BEE

% AR TR ST HRIFGH & Ted YA BRI | $S9IR & AIFG IS 8148 & ™Y

gha, Rafere dem davst ardrgde™ &1 10 KWr  &war 3 &1f¥is 891 anfed |

IR 5—3 SHERAT W= & Uavel, Rufore qom Yool aaraetd Bl A gAdq AMaeIHAR

<105 TH.T. dIsg 3 TR
>10.5 3.3 393X 2.8 333N

AR 5.4 SHERA+ w99 & Yo, Rafere dom Uasl ardided ®I AT <Y JMaeIdri

<10.5 TA.T, 53 4 ©R
>10.5 3.7 SR 3.2 $93R
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|IRYT 5-5 GUR AR “ATH 99 & Uhdl, Rufele qAT Ul drdrqmald Bl AT =LY

<10.5 TA.T. 5 R
>10.5 3.9 3R 34 3R

5.2.2.3 IRad=Elel Oe fhoR= yars :

gRadNe e Yarg fboiRe 9819 dF &I IR 56 & UTAUHINS / TTTRNRATS HIFH
1230 @ IATH IMALTIRAS & aRIER AT IEH 3f&b BT BFT| S I dl 3R Th &
fo)l wRA™ AMe T8 99 S| @ IR Th & fo 1SS AEel iR orafo
SMITIHATRN BT IAHA =LA SMALIHAT TR UTAAHdT <7 SIRAA |

AR 5—6 AR fAfesT & arargdierd & fod O 3R Y% &1 *[AaH el ATaeIdhdrd df
IR TH & o AT AR 3R 3SR ARG AMFG QIR H &I T AFDI B S8 o
SR, STF A I USRI BT |

EEAN IMBR Aofl; (KWr) EESTN LS TAR
JITRU® <40 3.28 4.36
CIRIGEARKE
>=4() 31k <70 3.26 4.34
qary udre
>=70 3.02 4.07

5224 TR IR HeTdh DAl I Hel ol Iardierd AR Fe-id sHeal
S HRER B @ ol § 98 AR 5—7 H 2ifhd ol Serdl AaFdaRl & IRER AT S
318 2|

|IR 5—7 HICR P&l & (o1 ArATIhel Bl <[ GErdl eIl

JUBRUT YHR ¢ af~gged INdo AT ~ SCOP-127b
&7 = <
BEGIEEE SR 9814
| UHR & HFYeR dHel YA SRR 25 25

CIRWAC VAR FEA|

(@) e af~aaer N &aar = ol Fdha Ade qedT—TdaRerd oid yae=—U ureR

(@) y<EE &1 QfETe Ionid (SCOP-127): U UM Sl o Ffdwe fasrell dfe § g
e e 2NaeH gmar B fAiTd &xe IR o § 1 I8 S Rafd # R 9
1272012 @ T @ A S Fer ST R ST UNRET BE Udhd

AT Rfed & for ¥ |
5.2.3 =T ¢
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Al BT PIS BT UTAT B D [olY, §5.2.35 & ARIH ¥ §5.2.3.1 BT U HAT 81T |

5.2.3.1 TISHGAID :

T PR & fazafdenca der ufderor o=l & Iex Iifd! Nda- Td dod G &
fore qen eaffe B RSFdr @ fFEivr aswe 2000 aFHeR | Qe B |l <rsH
Foitp & I3 B |
(@) TH Ixre H fo= dF A1 & Wiax fAf= 3faRTal IR URY TG dl S Al
=

(@) fagId =a=em W7 B9 @ G H 10 99C @I @y & ol YRR emar dem
TR 3fARTeT Al GROT & & |

() 2 °UC BT AT GTRT &HAT AT AASA € | Tob GolW A SR & Bl =gy
ST IRl AT BT 2 € Th 9T <l 7 |

Uqi« 5.2.3.1 :

(@) efides S99 < 17.5 kWr & &9

(@) a9 |93 < 5.0 kWr & &8
(1) Uher A B AT &R |

5.2.3.2 A9A AT —

el w9 @& arag@ford & § JifH¥e d9 T 3gd I T SIRAT Sl {6 wae &
e ATUAE PRI BT | Uie Ol AT Ha9 WU H BH 9 HH Ub dIIAH FaEd
AT SIRATT | Sad = 7171 {53l &1 a1 eeil—

(@) <Tef f U gPh1is Sgdb AT Amud IAdG B8N g8l FEad @ ewar 30°C e &
G (S d) & A=l B el qrad AT A BT B MY DI HH | HH
AT §8 B QT SIRAAT |

(@) STEf e T—3rerT Mde™ Ud au= J5dh TUH Bl &5 FH dIuH araraRol g9 I8

g, d9 iRy fRIEd Udh A1 due IR IMded Bl b © ol seexdid fhar
STRITT |

(1) STT—3Te T aTaTaRYl F=® I3 gd § wRMfud fdhar Srem—

(1) wWR IR ged iR RS &1 Al Tz

(2) <EER¥® @ fod 30 THICY | BH & HAT

(3) aTATIdmfeTd el del, eATUA pel, [heil ferh FRAT BT HFYSR PHe
(4) O WReY v T I U A8 IR el

5.2.3.3 JEHRT A== —

T FRFN &1 HH W HH Farad / adgdiord E B U-d S GAeisel B D
fory Tenfua faam SR, RS9 Sl &1 Wud gAqH & old SEH Pl - Yo—

(@) TR (ST Bed iR RAC &1 9@ A T8

(@) TR BIed I IS 999 BT TS AHfed arared et o e5me 20000

ey | SATel 8l |
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(1) TR BIed I1 AqAIS 9949 AT & IS BT e

() ot fRreror wverm # 30 qFiHIeR &Fhel A T8 YD Ped |
5234 4@l R FRIF0-

el 9o S8 HT R 81 3R IABI FHI0T &%l 20000 IR I AH 8 I8
T 9R fRiFor el g9 T UR SMEMRT BRI, AT al—

(@) <1 WIS AR, UMl "lex A7 =R T S8 g§RT U &1 fra=or a1

@) fEFe dEr 3 T B RIfUd B graR B a5 fEr) A 96 MEia w) 9o |
5235 SN —

A WrEfeld ®Y | 8 8 SR |

(®) d@rEe AT

(@) ST A BT SYART T8I fhar Srar

(M) 9% |IHC Tocd UM DI AERIGAN d8l Widhd BRIl 8l 418l 8aT 150 0 Ul
Apve A HH Fod B B G & dHhgIhe SUH Harad H SUIRT BRI W@l 3%
3 dTell BaT 9189 BaT W A& 9D H 7 8, I§ Sl Sdy Bl BIS B A
STefary UR AT BT |

(@) S BT IURT Fardd AR Fepras Faa § T8 80 54 Wl R Urdsfde w9 H
&q1 HT 9819 Bl V8T ¢ |

(S) XAIE SH BT ITANT SRR &1 BT |
524 SAERN FEF® + YUR sHE waq & ford afaRew fi=or —

SHIRI+ 9a9 §5—2—3 B AALIDHARN & JUTAT b AAA] §5—2—4 DI ATaTIDHAAN
BT AT BT |

524.1 dgIpd AN s FgFom

SHRI+ &R guRegAEl a4l ST Mffd &=%d 20000 T@HIeR ¥ 2if¥® 81 9 w9
UG Yollell &l SUINT BT | &g ®WR R SHERIHRIR guRgdard 9ya+i § 41
JiF¥H HiRT R a9 FIF & FFFer Mg 9o FEEe duerdl | 8RS
R HaTell BT SUANT PR §J dald ANT WS HT Yaed IR — HUSTT &3 H BH—

() ac: AT Ts AV, St Teb HITT Gfafhar Hevd OR AN Ufdifshar s@fer & SR AR
HEaqUl & 4 U Bivad AT US AN IR Fhd © |

@) = o 6 ofsa FEFm R | Jad o R Wl IR—Jue 8 # IR &l
IT S A TH IRATAT TTIH BT HH AT 97 Thdl 2 |

(1) =T S AEE BT e iR e & for gRadd @ U HEST €% WS R
REL I
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W@W%Wﬁ%ﬁ&ﬁﬁﬁm&ﬁaﬁwﬁl

@) faeT SIRexT gRT Mfpa 8T = |

()F‘I'ITFTSﬁ?EF%PT( 3TT) WT UIET BT Yaed IR & oIy H=gerdl (Ad) w0 o Giden
& FaATer @ foT Ue B e W PRI gF Ak |
5.2.4.2 JMYRT 1Y ATTAM BT Jdc—

Ige AFE HfelT R dTow FIA BT SHERT + GURGAGRA wadAr # frRiEer e o
W FA W HIT IR AT 918 &1 & AI9HE & Sard H SMYfT BaT & dIHA DI IR
ST | R, emgfd gar & arne ®f feSge Smgfd gar & aroE iR feSsd W @
T & AIYAE D 91 AR | BH A BH 25% TR e BRI |

IUATG— 5.2.4.2 —SHERT + R SHER a1 S % 79 vd 79 Sofarg H & |
5.2.4.3 3T ST U BT ATHAA IRie—

SHERT+ 3R g é@@@ﬂﬁﬁgﬁmmwaﬁmqﬁwgﬁm
W?ﬁﬁamqrvﬁaﬁmqﬁ&wdl (ST &H AT & 350 Do | Afed &l

ST 8, U H T g 9| MR A1 918y 9y d9EE R W w0 ¥ MY g
B AT B AT R < RraH ara=ft g &1 qroEe e 2

waq # yfaRed fAra=v—

3UdTE 5.2.4.3 ST UN I@dferd AMIA AV Yoell &1 3awdedhdl 98l w8l sRil Sfaf
eI U W AT B R IUBRVN & A FATe W 8l |

525 g AR 9aq # AR fFasor—

R SR waT §5.2.3 TAT §5.2.4 BT ATITIBATSI BT FUTAT DR B AR §5.2.5
DI IMITIHAAN BT T STATAT BT |

5.2.5.1 IR a1g T @ FRIF0—
R SHET waqi H§ URacH ga1 B9 9 U @ WIAT § U @ R a1 39 Sl
o @ yAIioa B ds! & MR W 50 Ufaerd SS9 IR Wall 841 & 981 W)
U P AR dY AT HT 30 Ufaerd & offds feirs arest J81 81 |

5.2.6 UTSfUT U9 €ac B :

5.2.6.1 UTSIUNT SHAT :
A A AT dford 3R T A= Yomell |3 & fory ursfiar aiRofl 5—10 & Ars 4
aRell 5-8 H GAIGg $TYIYA SMATIHARIT DI TN HWT| IER DI O] Q@+ qrel
gfeREd (R Wi Aed, U, $ad™ a1 WiRed hax §RT GRIE fhar SR |
Ve B ST B FUWR & w0 H GRIE R IR AT UF & UfRed T B
|1y fHar SR |
5.2.6.1 BT IUAR:
3) 02 NI URRIEA IR—qea # &1 (@Rl 5-8, ARt 5—9 wad dRvt 510 & Heal
B JA H) R 0.4 B YATH URRIET WR & oI U ardTgaford I 3ferar 4T
& IR fwre o wrfia vl uu @ fog orgafa grFfY |
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9) #F B foIv gget SIRed & 1Y a9 @ 9TeR US f[ave § Rerd fasl urgu &
foro Aol 5—10 & AreTH | AROY 5-8 H BT MATIHARN & HUR 3R UfREH
3R T 02 ¥ e gfg eFfT|
H) 02 §RT UREE MR- H FAl (AR 5—8, AR 5—9 wd AR 5-10 & Al
B AT H) AR 0.4 B YAaq IoReE ®R & fog fiamr Seayg a5 +§ 9o+ &
forg srafa < ol |
ol 5—8: UG WA § Ursul & fofv UfeREE &l MasIhdrg
gy BT 3MHR ()
<25 >=4()
TRare A ([ W) gk or—qe (W Reeare)
TATI oTTed!
94° T | 121° W 0.9 1.2
60° JRie I 94° R 0.7 0.7
40° AT | 60° AT 0.4 07
NISEEAC NI
45° WEe | 15° Wi 0.4 07
< 45° IdEe 0.9 1.2
PRIGE ISR LSRR NI
4.5° Je |15° AT 0.4 0.7
< 45° ¥ie 0.9 1.2

RO 5—9: SHERI+ wa+i # ursdl & foly UftREeE &1 Magaddy

ISy &7 MR (FF)
<40 > =4()

qRarer droa (R FET) gk or—qe (A Rearare)

NIEERCRIK]
94° ¥EHIT I 121° HRe 1.1 1.3
60° Wi | 94° e 0.8 0.8
40° AT ¥ 60° AT 0.5 0.9

et Yoret!
45° Wi ¥ 15° AT 0.5 0.9

< 45° WERIT

1.1 1.3

PRIGEREIEECIEE N(ECINE RIS

4.5° e W 15° FEe
< 4.5° WiRe

0.5 0.9
1.1 1.3

ARl 5—10: GOR SHERAT Wa=1 H U8l & oy YRR &1 raedamdry

I8y &7 MHrR (FFT)

<40 >=40
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aRared aaE (it Wdhie) | uftRe sIR—ea ( #° fhetrare)

AT Yoretl
94° e | 121° WEWT 15 15
60° WHIe | 94° WiRe 1.0 1.3
40° W 9 60° WiNIE 0.7 1.1
et YoTTell
4.5° T | 15° IRe 0.7 12
<45° HEE 15 15
yefid arguetrsH (f9TsT= gored)
45° WERe | 15° Wihe 0.4 07
< 45° IS 15 15

5262 iferdT B T UROT GRRE

AfThTRR 3R YT UfeREA AR 5—11 & AR 811 |
AR 5—11: USUATST BRI AR URVT UfeRIe (HI2d /e H 3TR—Hcd) Bl ATaRIDBATY

UgUeTsd &l Refa Jmyfdd Aot g CISRIBSI ALY
CIGSIR 3R—1.4 3R—0.6
TeRied Rad oI 3R—0.6 | Tl
TH 3MR—0.6 ARl
5.2.7 YOIl Her :
527.1 QY
JUTell el 500 W2 ¥ 3Af&d fHol drrgdiord &3 & A &3l o Jar yonferdl & forg
febarm S |

5.2.7.2 aTg YOTell Gal :

arg YOTell Ugel S STl &I & & &
0.75 fhalare & 21fd/d &9dT & uwar yomell 8q
DI FHRITSTT fHIT ST |

for e o 9§ Adferd far e R,
U @ SffWpieuds T yars Rerfar gomedt

5.2.7.3 Jqoicid YOTTell el :

TSI YUMol &1 Ugel SURIET BIFRIT & &9 IR & oY U dNId o SfMulad o
| Hgferd far S, iR U URT &-A arel 993 (o) &I aRerd fdhar Sme
AT YY A & YOTTeAT bl FHERAINSTA fham SITQa |

52.8 HYd :

52.81 HEP HI WN—HETIdH 39 e I Rerd M fb ST 1fH omur & =i # Rerg
JUHRY RT FART T & g%ed | qad o, AR urd H wIfud 3= Ul yonferdl &
1T BT el BN |

5.2.9 |AT STl 9=
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5.2.9.1 AT BT U B & oY T Ul YUTell & AT 3€ & ARI—ART F9YI Sfoldy] &

¥ 9 UpR & SARGI & oIy AR W d9 SUBRT WUT d)d & forv wenfud fhar
SITQAT -

(@) WaT & TS TR &F & HUL 20000 A ¥ HH & Al Gl TH Ur fSOST erwar o
H H BH 20%.

(@) SR & IS YR &F & HUR 20,000 A A MG T SRR Kol T U fSomgA
gHAT BT HH A B 40% TUNRIH+ U4 R SUERT 9o+l § SHERT rgured &
for) Blcdl Ud SRudrall wasil =g |4l Sofdry &3 H Td 60 Ufderd Siadrg &= H
[T Il § q{A AMTBIoUT TRA STl DI AILIHAT BT HH H HH 40 TR Td 60
gfererd WR STl drae S BT ARSI fhar SR |

5.2.9.1 BT IJYATG— Froll T&AT WR Td WAl @ 3MPHR D AIJHU U4 9ad R4 TRA Uil & o

T g ot (€e Repas)) yomell SuanT a-d 2 |

5.2.9.2 A9 | q&IdT :

I T dUF TG U GIAT B WRA AMGl H U TS IR R[FAaH  qerdn
IR ATsl B TR U1 AT 37fedh HAT BTT—

31) AR STl d199 HAAT BT 35 TH 13129 9RT (1 Ud 2) H IfeaalRad Uswid / RAdH S&Tdl
TR BT GRT HIAT BT |

) ATl I STl A1ae AAAT DI SSUA 15558 H IfoaiRdgd Ya /~JAdH Gerd WX
A HUR 80 UL o9 SUAMAIAT TeTdT BT YT B=AT BT |

q) fIgd ST U= H@IAT BT AMEUE 2082 H IfodARad YR /RAGH S&Al WR Bl GRT
PRAT BT |

5.2.9.3 37 SioT A4 YTTel! :

IR TTU UUTell, &I S ol &Fal & foy eifdfeud fdar smom &iR
e srirefeud gfdemsii &1 enfAe &A1 81 |

3) IAGHAT SHISAT d FEMH O TH UMl BIS drell YUl ¥ 3ffdrhan Tl I
T R,

§) T8l W 9 Sude 8, I B IYART BIex DI AT H T,

|) eifcH U & w9 H fagd =mford gex |

5.2.9.4 UTSY TS UfaRIE :

Uy e URREA &g ORT 5261 $I GUTAT BT SIRATT | WUSRY ¢ Ald ¥ TH
Il YOTTell, UTUClTsHl &I AR SR STHUART R gEId 3MMEUH ADI & Iy
OfeRTE 81T |
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5295 TH SIld :

T Tl WUSRYT & <l Ud STeldUd |IAT DI el MY BT dlel IedTeR grgy, ForaH
FAfGd ®T A T T MR R G Myl yomell aRerd FE &, 99w U9 et ugy
SFl WR T SIS BT |

5.2.9.6 TRYT dTel

I TH AT D U FdE W AT HUR AT JERES dlel @b arell (Yol Hax) N7 | ATl
32 f&f o ¥ e T M WR gAGH SRS AT AR 41 & A1 AT Sh dTel]
(I PaR) XGAT BT |

52.9.6 P AUAIG: WIS DI 3TN Holl JAIDHAT B 60 Ufed H JAFH Y U Ipoll
(FSe Repadl) a1 AR Soff A & U &1 &1 8N |

5.3 fdeRUTS MEaTIHA

X ST ¥ fAaROMcHD ATaRIHIall & A1 ATl YafRid fhar Srgamm | 0.37 fdhefrare
H AfF e & U Arex S Tgfd, e, iR arul T e U & WU H SR
B X2 B qAT B &8I, ARV 5-14 & "egd | AR 5—12 # faffde =maq St geran
JTTLIHARAT BT IRT AT IFY 3Hfees F=1leiRad Refcrdl BT BISHR AU BT Tl
SE

3) IR ardrdford gdbls H Ugad U W8l YW Bl Gerdl bl Gaer Jormell o
SETAT A B TUMT & folY Usel I &1 qwIferd Hx forar T &l |

9) AR ¥aT waHl ¥ ygad v R vagdiv fheex wART B @7 |

) ol Il ToTell H FARd U ST 98 84T B gd ardrgdierd B 8 | FRo
5—12 SHIERA Y41 & 9@l & foru Jgifee iR ATey geTar Masyehdrg

YUTTell bR U BT YHR i~ qerdr ATex qeTdr (3 T
12615 & IATAR)
arg—ferg=oT amgfe, aroReY 3R 60 % SIRERY,
EE2S] fereprer
IRl 5—13 SHERN+ w1 # v & forw Iifse 3R Jiey qerdr mavgedmg
JUTTetl bR WY BT YHR AT~ GeTe HIex gl (37 U9
12615 @ ITIANR)
arg— R g S, AT SR 65 % SIRRIE
[REZSS]
AR 5—14 GuR SHERA 94l § v@l & fog Fif~5e iR Aiex q&ar smawaaang
YUTTetl UhR WY BT YR i~ qefar | HIeR el (37 U9
12615 & IITAR)

arg—fRET gorE | Smyfef, AR i) e 70% IR

N
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5.3.1 T :

Jfa ST iR Falra ol v gg ARl 517 & A & AR 5—15 H faffde g7
Sl TEAT IAMALABATSI BT YRT AT IFY A fHAT SN | SIS AT 3 gomferat
# Tgad dul @ foY smawIedrg SR RN B T B & o T U 9v dae dufdde
T UGV DI RNUT G IMATIGATAT T AT B | AJUTe fe@m & forg, gaf
RIS UY &HdT Bl fhell gre | T SR 9aq H WIfUd ardaerd 9omell &1 i fdhar
qIe e Jfdbferd Bl S |

5.3.1 T AT UThATel # Ugad dul I&TEU—arddha sle & foly Ugad TH U, ST Uil

| |
IRl 5—15: SR Y91 & foTU YU TeTar SMagadhard
IYHRIT SAERAT wad
ST UMl 4u (Wi U9 fgdie) | fadiae U9 iR duws! & AT 182
EERVACISERICIN
REISERCIEIRCE] 17.7 S / HSCYIR
Tl 7 e () 70%
IR 5—16: SHERI+ a1 & oy U Serd SMaTIHATY
IYBHRT SAERA+ o
ST gl Uu (Urerfies v fgeiie) fgda® 99 R 4wl & AT 16.9
E@/ﬂ%@wqaﬂ?
SEIEERCIEIRCE) 16.5 Sy / BSCYIMR
Tal &I qeIdT (RIACH) 75%
AR 5—17: YoR AR 9awl & Iy U Gefd ATaaehaiy
JUHRT gR sARN w7
3T U gu (Urrfid ud fgdid) fgdia® ou R dIUws] & ATT 14.9
SR/ HSTYIR
SEIEERCIETICE] 14.6 S / HSCYIR
gul Bl qEar (RH) 85%
532 aad AR

Hfiderd IR ARl 5—18 # faffde =Adq gerar smavgddall & aRER a1 I99 3MfddH
R | SR+ iR guR SHERT wadl &1 Wded d9RE # faRed duws wenfid

BRAT BT |
Rl 5—18: SHRY, SHERIH, IR GuR AT w94l & oy eNderd AR Serr Tagaehdiy
USRI & UHR i B Regfa EGR
g aRkaer YT RA ATl U 35° R0 B | 0.017 HS<Y/ PSR

TS HAR T | qrery aeft 20° Wo TR B ae” g | 031 FELY/ T /T
24° 0 ST
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53.3 TRH B dTell (SPHHASOR) :

53.3.1 SUER, gUERH+, 3R R SHERN ¥abl & oy TRA dR a1l 3DhAIAgoR
20,000 I Hex ¥ I HHT &7 waq1 ¥ yde Mdae 9@ yorel # fF=faRad § 9

FH A HH TS AMHA SN

31) 9= a7 3R ol a1 WSl R R H et UH AT ShIMIAgR a8} Bl gl
& w9 H AR YT g1 AT BT 50 TG B ATYRT B & 79 |

d) TH S FDHIMAZOR YIS YUIell & ST WR BT 50 UL UeH &= & WefH g,
379 9TE gAT BT AT 10°%H0 b ded /7.2°%0 el gog AT ITH B B |

53.3.1 BT AT :

31 TH-IE TRy e H uRATSHG gad g |

q) W Tear] eFl # dad 3T & THT IRHERT arell aRareE] qgad gnfi |

W) afdaTd Bq § oUW HIF 3R 3,200 ofiexX Uiy Wave | wH grfl, o gad gnf |
5.3.3.2 3R¥® eleb :

T8l 5.3.3.1 & 3MAYDh BAT ShIAAgOR TP Mdold U= H31 H HeH 81, Jgf ddb b
59 rfaRad aifye fads @1 fiaes ¥R & =1 &1 & forg smawasd € |

5.3.3.3 SPMIAGOR A :
&A1 SHIAMgoR AT & gafea 8N

3 T s/ AifFe fideid SUBRT & AT AIHAT [HIT TRAT IR 59 daa MfEE
T & agaE & R T8 fhar S ddar g

q) GErerd w9 A ANKUT YATH qIe g1 Bl AAT b [T GER Bl g B Y DI
HH BT H FeTH BN ofd 9188 &I 8dT & YA 89 W Mdel Holl SYANT 31 HH
el BN |

) 24 °C Y AYAM WR Iod AT §8 BRI DI &l BRI | 5.3.3.4 UGN AT DI IRB
gPMIFgOR H S gREed gRRed &xa & foly gRT 12 & uRRre (@) o
JATILIRATSN & AR H URIET0T fhdT ST |

5.3.3.4 BT JYdIS : TIAIUIT YUTTell F IUHRoT H9iaT gRT nfid 841 ShiiggeR & Bl Teiero
3R ST@ gRT 12 B UihITAT & AFAR BRI 3R AT fadmT | g1 &R=1 81 |

5.3.4 URIA-IT YaTE BISIH Yol :

5341 URAMT w Yare TEAIGHl U yumell f5Fe U |l 9T Ul Soll BT 7.5
fretare I 3ifd® ® iR uRaa-g o= warg & forv feomse fvar S iR v <
TP U & JaT8 TR0 BT HH B H FeTH 811, S AT & a_aR A7 HH 811, S8l T
BT e I e uiRd sl &
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3) BT 81T & BT 50%, AT

§) Qi 3T AT A H ST FATT B foy Iy AT gRT gATH D
EEICH

5.3.4.2 3T dled :

I A TN B dTel dATgdhed A1 SH U SHhigAl Bl 3.7 fhaae 9 3if¥e a1 S| e
aRIER Yeh YRAARYT U ACR F ST (AT ST & U 9T I ST 8 dlel ardTgdhel
J7 THT U $HIE UR T ARG ATord T d B BT § O O/ BUTR B B F B
D W § YR & A1 S gY (ScRAld) S Jarg FIF (Hie—aR) Bl §8 Hx odl
=l

5.3.4.3 URIA-IT I8 T :

A ST U=l AT HEfF Ul yonferdl B AT A1 §5.3.4.1 AT §5.3.42 BT JUTAT BRAT
BT 3R S U 37 fhollaie & sRER A1 I AfSH BT U Hicd BHT AMRY ST
URec g81d gigd gRT R fdHar Sy |

5.3.5 diYa :

M 3R da A Sad arel ad 9Rell 5—19 IR 520 # fAfdse =gaq  <erdn
SMATIHAS B TRER T IEH AfAH BT |

RO 5—19: RN 9l & fog Tt X A | o qTe awd B fg gAaH e

SIGRCIIY
HIF BT UBR 39 JMBR =IATH Uhs
IS, T U T a1 It 9 || el & for 80 %

SERIEIE]
UHgs—38 SUANT B B Gerdl

AR 5—20: SR+ IR R SHERT Wl & oIy I &R 39 | el Tl 919d & folg
YATH GETT JTaIHATY

FIH BT UbR IY JMHR T REATH THI3
qreach, TH T NG I da F | 9 emaret & 85 %
SERECIS! fory
THI3—38 SUANT BT D] GeTdT
5.3.6 Soll U

[T 3Mfey IR WY WAl el WIA! &I &l 2,100 foler URT Adhvs ¥ affdre sFil
3R 70% =IAGH d18d BAT JAMYfT YUl & A1 FAdH 50% Holl Y Ui garaeiierd
drel EAT W AT Spofl Y U IUDBRYT T BT | 20,000 IHIER 4 3Mfdes (AT eawmdt
H 99 gU oMy, W@Rey ¥al, IR IS HaAl ¥ WIUd SIod AR 9 ST
SITRER UT ¥ BH I HH 50% ol Y U BT SR |
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5.4 qe1 YUl S&d.—dbicdd Tl gfReehIv :

RO STaegadil & JHH IfeatRad e IUBRV & qolid HIF (wIT) B 3R | Fiaer
Toell & folt @t UoTell Q&ar Side gRT wadi &1 AJuTel f3dr Fadl § | I8 Idbiodd
UTAT GREHIV T YR BI [l H Hewd AT ST YN HIF Y&l Yomell & folg R BT
2| Bt T emar Uy fhaae geias R AReY 521 # i snawmaret | rfdead
AT | HH A1 IR BN | UGNl S g9 ddfeud gficdvr & forw ot S1fd Ss1 umh
HIF UeT Ul § A fHAT S Fadm © fIeR ST Ul Uu, WA Ul ug, iR 38T MR
OET & | T @ Sffd i Ufy €eT Siwun WR SmenRa 8T |

AR 5—21: AT, SHEARI+ IR FuR G-I 9a=l & o7y =IATH YoTTell GeTdT Taegehal

ST U1, S1fT ST U™l &= arenl | 31frdad A (fherare / faetrare
NEE 3R)
ERCICIRsIl 0.26
ST 0.23
JuR sErdl 0.20

5.5 BH SHoll JiowT Joferd :

IBfoqds TG goferlt S HH Holl BN SUAN wRA & WRiiae SmenRd e
gonferal (A1 FASE & AT H) B WIF R AT fhar 51 Adhar 21 Wi yonferat &t
gRT  §522 & YAGH Rad WIF HaE IUGIOT &I & WR Bl QT B & [oly
TS ST, UR<] AN &1 §5.2 & 39 W AN B dTel AR Uiaem=i & T
FRAT BT | A Syolt G YoMferdl @l wWiad & -ra &1 T8 8—

31)  arIHRYT e

q) or@eyd fide HoTel!

%) WR A1y AR

T) B (el | o)

3) e (e fiae goret)
F)  qdel A ST I

) ReRrrH fide= yomedt

ql BT oael AR TUF D AMEIBAl BT 50 Ufwd H dAE & foy enfid v
AT HH FHoll GO YOIl Bl §5.2.2 H ISR SHERI+HIT AFDH & aRIER TN
ST |

Al BT ed AR qUF B AMEIGAT BT 90 U W qAF & foy wnfud uw
AT HH Holl GadT YUl Bl §5.2.2 H IUEEd FuR SHERI 99 AMD & IR
HHASIT ST |
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e 5—2 T SHofl FUB :

qg U BT Mddr &HaT § herdl b AYH O IAfedd 9ol MR @l
3 oxd, IR B gRIYT &I R & SR S YoMl &Il &l o
JoThx Afrbad TR BI WAT 1 d ST fhar S Ioar 21 foa & faff=
HHIl BT SUANT R Y fISTell <), S8 @ &, §R1 URETe N Hl HH
B | AT I FAUBIT W Heg Her |

HYEUT BT AEIH 9% AT Ul 81 Gl & | THI B WRIGd HSROT Chl B ATIeIHAT o
IR Ig ETR I8 HSRUT &HdT & A1 Idel ¢ IR Iod &Il I I3 AT BT BIIQl
BIAT € UR=] 39 foly a9 AU @] A1 $I AMEIHAT & | daid |IF & A H, AR Ioft
YUSRYT & A1 JffHdieud fhar 131, ST R dAdhad SollaR & WY 9 g fdar
ST | B & $HUR IIfISIT & folu, WRa-cde UTaem™ Uh & 89 & BRUT 999 /IRl )
3 dTel YR & Wil H fordm ST | el S8 &1 Aag &l ST & forg, &fas a1 SR
guTell fAdwedt BT AFT ST SR A9elcdl & oy e &7 IRar Y fhar S| 89 @& SR
arE=l BT AT B Foid IR 6 AT & WTd | foldT SIreT |

6. UPTI el AR for -

6.1 HMHNY :

&I YoMferdi iR SUSRTT  § 62 & AQUMEHD U@gHl AR § 63 & Fdemdd
AFGUS] BT JUTAT BRAUT | §H FTANT H UDBIR al BI HaeIHAg -+ IR AN
B

3N Ha dI raRed Rad eI,

g) 9aq P qreN fRvan, FH ST, USIRid Bd, WU faRimd], ude g,

) 9aq DI G HSMT D GBI el Sl & 499 & [Agd qd1 & AeIH ¥ U 3
STt 2 |

§6.1 &7 IJUaIT :

31) IMUTd HIeiF IT FRET UhTel el Sl [ AHRI Had Al & QR @diierd
§¢ 8 S g |

62  SIfar AMEEIHAN :
6.21 YPBTI eI BT =T :
6.2.1.1 SIfeId BT ha<ell §€ I :

31) 300 THICR W IfIH Wad IT Wad B A H AMARD THTY Bz &1 Ao qH+ a1
i &1 90 Ufcrera wenford =0T IUHRT | FAfoord 81T |

9) 9@ IrfaRad, IfeMRT Hded /1 # ue™ fdhar Smoem—

(1) 20,000 TR Y ({@YE) A AfF T yHR & qa H-
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(@) 30 IHICY | HH B IFY T Rad v, @R se@r sq o Sa1s db
TSI §RT f2RT a1 &7 |

(@) 20,000 THIEX | B IRYY arell T UBR & 9adl H FH WSRO AT
ST I 15 R I 31fdd BT ARy |

(1) AdSIE gy 25 aifHier 9 It B8R IR wrarer # Renfud e
IIRIT BT HH A HH 80 Ufawrd I grm, S udre awen (fhaiR)
QUSR] AT UBIT d& 8l 8RN, &F H FAMRY I bl g3 BT |

(2) 20,000 TR IRU ¥ 3G T AMAT & TIRI H, AASITb TAIR H
UG yabr e &1 =gAaq 70 ufera &R ifdead so gfaerd At

BT | UhTY fhaRaR SUBRUT TTfold U9l dc A8l BN, &3 H FAHT A Bl

B3I BT |
(3) W RS AR T TR AT SSF Hell H |

() arfera =T SUSHRT AT A1 TR BRI HIMT —

(@) Ue FEiRT JmeR & faRre JIoHeg §9d1 IR | Udh Wds HRIHA b1 FEiRo
al e #Te | 31fd 8fR 9 B 25,00 aiHIER IMfd &F @ forw e
SITQAET, 9T,

(@) AT Faed Rad WM W g afdd 9 81 R 15 e @& fiaR varr
flhaeR IUBRUT d8 HR T | AR Hagadl gRT MEEa garer fhaer Iudwor
S Rad M AEERT R foram ST 8 fdaR uR ST g3, gianiend acH
e BT 98 B FeH B |

6.2.1.1 B IJUAIS: ATUTADINT R JRAIHG Se2AT ® foT¢ IHR—T AT YT YOTTedl :
6.2.1.2 Raa = fa=er (@9 A=) -

B B HAlg db [G9SH F IS IS Rad I & HIaR FHRI GHbTe I W[ad W A
R oxd & fov &9 9 o9 Uh 9T SUBRT BRI | U ¥30T SUBROT AT af
AN gRT 81 & AT U Sl Fagd gRT w@anferd, |Afshd ax fear S | uls
=0T SUBROT —

(31) 1,000 THIER A HH AT IAD TR W & foy Rrd ifdwan 250 TR &1
fRIF0T 81T 3R 1,000 TR 2ifed IF & oI JfSrdwdd 1,000 THAICR &1 FRIF0
BT |

@) 2 8¢ ¥ AP T B W 6211 H AMAIH §€ IR BT IFT Ioaite B B
& B, 3R

(F) T | g iR Rerd 8 e ffemr F3or g | |

6.2.1.2 () BT IUATE: GRET AT W& & BRI & oy AT e & Al =07 Iy
R WG fHIT S FHaT 8 | 3T WU IUBRT T URIeIc UbrRl §adb e Sl a1 af
S BT BT BRI AT 0T TSR ® A H BN IR AT Ut @ uga™ kA b o
e wY ¥ Igd fHar SR |




3248 o, fRArEe e, 05 NS g, 2019 /14 3ATYIG 1941

6.2.1.3 a5 &1 yprer &1 § 707 -

(31) UBIT SUBRY §€ HRA B foIU a1 a1 98 Udh sxaarerd A0 [UGRU & AT
garsord 8T, o a7 gaetiRid ey & HioR enfud fhar SR a1 weaferd o
JUBRYT BT | THTLT SUBRYT BT M1 Rasadl & QT & UBrer a1 A a& gl g,
O P §4.23 F TOAT B WA B

1. =gAa¥ 5 Fe & 0 8, A1

2. Gl Foll BT 50% HH AT A< B G & |

@) T &1 yBrer FRIF0 BT Ieaias BT DI AFART T8l QT ST |

() GR SO Wl @ oI, 20% B UBRT SHoll Bcd FARISH HCd Bl fad Bl
TehTel R0 & S U &3 & 70% W 3Afdes Il & | rgAfcr & Sy |

6.2.1.4 SUHERI+ iR YR SO a4l & oIy diipa FEzor SR+ iR gwR
SR 9aAl ¥ HIGG W@AIld UBIRT 4§ B Dl 9¢ & [y dealdd A=A Yollell B |
6.2.1.5 STET YT el =0

(@) §6.35 W BT W& < TA WA G JATUANT b folU YbTY Th BIeT Hdad AT
G 999 ded gNT rafa fear siom o b fom & Soiel Suoiel 89 W)
AT YbT BT JTATIDAT el B TR 918 YHT BT Wa: §¢ B § F&d 8rfl |

(@) 20,000 TR | Af¥w FHT &7 & oot IR FaH™ & TR JAFUANT B g
UHTeT, HHE: SHERI, S+ IR R SHERT & fog e qerar 8o o ufa
are, 90 gA Ufd are 3R 100 T UMY dTC W HH W @ oF FE B AR,
T4 d% & YHTET SUGRY 6.1 B T8 YT AT U I Aded gRT A 7 2|

() FEITT UaTer AR AT aRERT & IR AMdEel Adbad @il & ol T 31T
99 H g2 BN |

6.2.1.5 @ foly Ge: I SUTADBICIT YehTe HaweTT |

6.2.1.6 31faRed =T :

f=feRad uerer IGUANTT B Ueh R0 IudReT A GAfSord fbar SR 1 |
YHTY BT w@aAdar gof aie | Fafd & |

(1) UEM /TS UBIT HaReAT: 300912 &F W AH YR /TSl hTel el & A1 Tdh
3T fRIF0T JUBHROT BT |

(@) ®BIcd Il weT UdbRT Fael: Udh Blcd H A well iR Ay gsca &l =
FeT gffte IR U AR FRIF IUSHROT BRI S 941 IRl §9 9 w@Ifud 48 Ser
(Refichedg IR UHRT SUBRN BT RIS &R € |

() BRI UBTE: AN D AT R [T F WU 3fAaT Dhidc YR & fdd IR
BT GHIET UGV & fo1 Yo =01 ST foh Sudwor &1 1= 3RT R a7 <aR
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6.2.2

6.3

6.3.1

R ST g3 3T Suawer gRT T fdhar S, a9 RIS SueRT 6212 ©
3T 7 |

(8) TG YD AgY YA & T Gebrer aawen O fo diel &1 gfg SR wrem
T BRA B oIy, 59 o1 Tab 37T R0 IuReT  Gafsord fvar Se |

@) U< UGBTI UHIET SUSRY o & fqor & forw ar udrer agazen # uee= @ forg @
IT UP STl [FRIFT SUSRYT I GANS [HAT SIRAT S dHadl 3fegd Sl &
fog o grm |

o Hods ¢

3faRe T | YHIRG Me dAdhdd 5 are Ufd By 9 Afde T8 891 =2y |
faeRoTH® SaTgHan :

JAARS BT Sl

T 9aq & ol TIIfUd SNdReE b1l Sl AT Y 9a+ & el I UATSE AT T+
fERY BT §6.3.4 B FTAR VAT B SN R §6.3.2 AT §6.3.3 & JFAR iR aR®
THTRT Holl 9l F Afd el BT MR | a1 & {o 20 & 19 AdARS YD ol
T & i ¥ e fy M1 & e —afelT Tl Ugad fha1 AT 8, 39

3rgAfT 7TE 7 |

6.3 & AUAIS: INARD BT Holl W1 BT LRI drd F9F =fIRIT THhTer SIBRON
3R U R fIaR &1 fhar SQm, T 81 U Udrel AR & fof dre efHdn
AT TARE GBI SHofl | A fhar e | Jefy, v fosdt i Uadrer a=er &1
ge el & Sl o9 a6 a8 9 gar & SifaRed T8 2 iR U w@ds e
SURRYT gRT HRIf3d fobam <rem 2|

(@) UceM AT TR YBTeT Sl <rgiel, HUeerl, IR RS § GARE & Uaed & foly
T 3MATIH T &,

(@) UBTI ST UGV AT HAF BT A ST B 3R W S\ ffar gRr venfud faa
T

(M) fafecar a1 <a ufparel @ forv favy §9 | 991 U UHTel SUBRUT 3R YHTT S
fafeecar Susxon & AIf= 3T 2|

(&) WIS TH PR SR JIR B D IUDBROT H FbIe YDV b (A~ ST & wJ H |
(®) O @l gig I1 RER@rT & oY geprer awe |
@) FEFl §RT STIRT & oy faRewy o sifisfeud Rad = # UdTr ya=er |

() a1 uce Ragfhal H Udr ey, deuasid &F ©d & $Hdalg dldl [a9Te
Al &,

(W) ondRe Rad Il § o ae o faey S | ta uoiiad ofidRe Uikeies
Wi & wu # fAfds fear T g,
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&) vare fagmd a1 Fdeneis dahad BT Ud I 3T T,
@) eN dahas

(€) mrer ST fael a1 e ueei Yonferdl Bl UhIRId B & oy g,

(B) cHd ST & fory T Faey, foTHH Uee, w9 IR fhewt a1 difeal Saumes
M &, 3R

(€) Wedme W &1 &= # Telifdor JART & oy il gfdemsll & @ |
6.3.2 WaT &F YU :

N ON

I &5 YTl §RT JATARS b1 SHoll ¥l (d1e) &1 FeRer F=feRad & ogar g

J$ 3T 99 &3 PR @ oY AT IS SHoll °icd gaardl qa4i & forg |riRoft
6—1 ¥, SN+ 9adl & foy AR 6—2 &, IR R SHERT wai & forg ARl 6—3 ¥
feiRa &Y |

@) UAH 9ad 8F UBR & ot Ahd YHIRG HRUS &F I TOET B |

@) oTaR® UHETT Holl WA SS9 9d9 &85 & USR & ot IS ¥ad a9 & GHg &
gAY & TS UHTY ol TFE B el UBHIMAT B &5 & IcTal Bl AT 7 |

TRl 6—1 SHERA a1 & oI 3NdRE UbTeT ol — va= & gl

I & YHR Tl (S /H12) | 9a &F YR TUrel (S, Hi2)
BT Had 9.50 ERICE RO A 9.43
Tt 9.70 NPEGE 10.2
gl 9.50 STHER 105
ST e 14.1 TS I 12.0
faeafaermera va faemeri 112 W BT IETST 9.70
QRIBTA 12.2 Reg 9.20
qIoH: IR TS / fasmy 12.2 e 7.08
HIST: DIB! 8199/ BRE |y 115 Hefl yged PRIy | 163
Ao : gRAR 10.9 gfers ofr=T 9.90
NEEUS 9.10 PIILATAT 14.1
THB A 9.70 Hlex ared gfaar | 9.00
EIDIENICH] 10.0 AT B 125
fafrmor gfaer 12,0 qTfh T TIRTST 3.00

UH Al | S8l M M99 89 IR Ud fARte 499 83 UeR Il gadg o, faftne
VT &S YHR ARL 81 |
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AR 6—2 SR+ Ha=l & oIy SfaRd UHTeT Soll — Wad e ugfa

I & YHR NSRS N9 &5 UBR NSRS

(s=g/ (s=g/

H12) )
PRI I 7.60 ERIEERODEA 7.50
IRl 7.80 NPERE 8.20
gl 7.60 SIHER 8.40
ST AT 113 THe T 9.60
favafderera va faemerd 9.00 Wl BT IRITS.T 7.80
LA 9.80 Reg 7.40
AT IR 8o/ fasma 9.80 T 5.70
AT DD B8 / BRE HS 9.20 Pl ez 2RIex 13.0
Ao : gRAR 8.70 gfery o= 7.90
NUEUE 7.30 EIPNIET 11.3
THDHA T 7.80 AR are gfaer 7.20
SIBIENICH 8.00 AT B7g 10.0
fafraor gfaer 9.60 ITihIT RIS 2.40
U Al H S8l A 9a &3 YR U4 [ARe 999 &F UHR aHl Jaeg o,
fafdre waq &= UBR N B |

ARl 6—3 GuR SHERAT 9adl & g SfAR® UHIRT Holi— 9a+ &= Ughd
HaT BT UHR TeTarer Had & UBR TeTarer
(s=g/ (s=g/
) )

PRI I 5.0 ERICE RO A 47
RES IS 4.9 NPEER 5.1
gIcal 48 STHER 53
ST HTe 7.0 e T 6.0
favafdenea va fQemerd 6.0 Wl BT ETET 4.9
GBI 6.1 Rag 46
Ao IR TS / fasme 6.1 T 35
AT BT BT / BRE H 5.8 Pl &z 2RIeR 8.2
Aol IRAIR 55 RENEIE 5.0
NEEUE 46 BHRIRTAT 7.1
THDGA A 49 HIex are gfaer 45
ATATHTEAT 5.0 T dg 6.3
fafemior gfaer 6.0 aTfehaT RIS 1.5




3252 o, fRArEe e, 05 NS g, 2019 /14 3ATYIG 1941

UH Al | S8l M Waq 89 UeR Ud faftne ¥aq 89 geR Il gadg g, falee
Va9 &5 UBR AR 8 |

6.3.3 Raa s &1t gy :
Rad w9 &R ugfd gRT MAR® UHRT Holl w1 (@) o1 FeiRer FafoRead & o gaR

BIT:

(31) SHERN waAl & forg AR 6—4, SO+ 9o+l & folw |IRT 65 3R W
SHHERT wal & oy ARl 6—6 | ARG a9 &1 UPHR 3R AT T T8 ThTe
Foil g9 BT R & | SS9 AWl § Siet U A= Rad e UhR 3R
9= faRre w9 geR & folu WElag &, waq faRre Rad W@ geR gerdiel o]
BT |

@ e Red I @ fay, fawes so ufderd a1 &a &1 98 ¥ (e forT gam
foars= AR & GHH BT "YU §RT Fhdd BloiiF & &1 HuiRa &Y | Booll a1 3=
G BT &F A BN | GaT Rad Il Bl 80 Uferd faqe Hars smaegdharal
BT YTl 81 BT TSl 2 |

() endRe B SHol W W Rad =l & U U ol W< b1 AN 2| Uh
Rad e & oIy U ol 9l 99 WF & oy gafd A T gdbrer ot
g 1 SITE & I9Y BT Ihd BRI HRUS &5 & U 2 |

ARy 6—4 SHERA w1 & forv faRe gty fed— fadr &g ugfa

SOty NG <gd rofy NG
(E=g/ (s==q/
#) 72)
M I UHR
fasm o=t 7.70 AT B T 5.50
YSNT 6.80 TTIRT / R 7.10
T / 95®H 11.5 SIEN 9.10
qrfepr wUg (@PT | 2.20 uifhT T (@BT g3/ | 3.00
BT / TET) REEIS)
faea / a5 7.10 PRI 17.1
AT
Herd 10.0 G AT 10.0
e fafafer e 12.6 AT/ IR 6.80
TARLY AT
ATUTAhTA 22.8 ERs Sl 8.60
RIS / SUAR 13.7 HIRIT 5.50
TH W 9.40 IATER / ATSBRAT 7.50
fohaT FaTeld BRI 21.8 N / FARGH 8.00
AT P 7.70 fefpear amafc 13.7
TATETT 10.7 T 5.70
e ferfeer 9.70 TR / URITHA 9.10
fapRo fafecar / wea 9.10
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MR APHR
glce IS 9.10 gled ardl 10.9
IR TSl /9o @B | 14.1 HICH 4IoTHTeTd 9.10
forg
qIoE IR & forg 12.1 Arcd ITfafer der 7.70
ST BT
ATl FHATTH 12.8 TRaR & oIy AroTerd 10.9
o &= 18.3 A & IR & ol 12.1
ERICERNGRRIEN 9.60 IR AR / WISl 14.1
IRGISEY
HETT / AT 13.7 Ble HIsd AR JAdG 9.10
PefT & folu 13.8 TR (ATSs) 10.0
JHT
Fooll hel 9.10 dod  &F— bl Uged 22.6
forgex
YS! - Bg 14.0 ATl — DIl Ug9d fIuex 21.5
Job F— ATITHITAT 4.60 Ioh &5 — AT dg 6.40
TIRRY & — AT 13.70 gfid o8P &5 — vaq 16.4
qUETTT — AT Ueo=l | 16.40 Wl &5 — ITATHITAT 18.8
AUETAd — FETell 18.3
IRofl 6—5 SHERI+ ¥a1 & oIy SAR® THT Hol—Rad I R ugfa
2Tofy NG| <Iud oy NG|
(S=g/#1) (S=g,/4)
JMH WIF bR
fasm et 6.10 Arel Bl T 4.40
YSROT 5.40 TfTIRT / URITHA 3.60
T / 95H 9.20 SIEL 7.30
qifhT @uve (@l g/ | 1.75 i IR (@B g3/ | 2.50
SEEIRL) SEEELEL)
faega / A~ 5.70 HTIMAT 13.7
AT
HeT e 8.60 G AT 8.60
dfpr wfafafer e 9.30 AT/ IR 5.50
TARLY AT
SINISEIR] 18.2 Al 7.00
TRIETOT / IYAR 10.9 TSRO 4.40
T I 7.50 IATER / FATS DAl 6.00
fopar Fare ™ HERT 17.5 NeTTer / ARSI 6.40
ST 6.10 fafdear amyfe 10.9
TATETT 8.50 TR 4.60
Hifde fefboar 7.80 TTIRT / IR 7.30
fapRY fafecar / dear 7.30
MR APHR
glca IS 7.30 gled ardl 8.80
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IR AR /A & forg | 11.3 AICH AIoTHTery 7.30

qIoE IR & forv 12.1 Ared Irfafdr wer 6.10

Blcol J1fafer et 7.30

AT BT

AT FHTTH 10.2 IRIR & foTT AT 8.80

EEACE 14.6 AT BT TIRT B {10 12.1

Fotferd RHTeR 10.3 IR AT/ Ao 11.3

INGISED

DET / AR 10.9 BIS Blsd AR AGG 7.30

PefT & folu 11.0 TR (ATSsR) 14.6

TRINTEITAT 12.1 Y3 &F (JRPIerd) 9.20

Rkl

TSI HeT 7.30 Jo® &3 —PHell UaIHd 18.1
forgex

gl -9 T b | 11.2 Al — ®ell Ueei fIuex 17.2

JoB aF— ATATHITAT 3.60 IoP a7 — THAT Do 5.10

TIRY &1 — ITITHICT 7.85 e d8d &5 — vaq 13.1

qUETTT — AT Ueo=n | 11.3 W &5 — ITITHRATAT 12.9

AUETT — 8lell 11.0

RO 6—6 GUR SUERI 9a+l & oy MaRe ydmer ol — Raa I wrd ughd

syofy Uedrel | dud Sl (YL
(s / (s /
H2) )
AT AT YHR
fasm &1 3.80 Arer Uy 2.70
T 3.40 TfeTIRT / URITHA 2.30
THAT 98B 5.70 SIEN 4.60
UIfhaT WUS (@hT AT/ T8I 1.10 UTfhAT RTET (ST AT/ A | 1.50
farega / art3rant 3.50 CARNII 8.60
I
Ao 5.40 GAT JIoTT 5.40
dfp wfafafer e 5.80 AT/ R 3.40
TARRY TG
CRIGEACH 11.4 el 4.40
QRIETT / AR 6.80 HSRIT 2.70
T WA 5.00 HIETER / AT bRAT 3.80
fopaT Ty HHRT 10.9 TeNeTTerd / ARk 4.60
AT e 3.80 fefpear amafc 6.80
ARGl 5.30 T 2.90
Aifae fafdsaar 4.90 TfTIRT / R 4.60
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famRor fafeer / deadr 4.60
JMER AR
glcel Ao 4.60 gIcel drdl 5.50
IR T3S /AT & forw 7.00 Hleel ATl 4.60
A AR & foTg 7.50 Arce fafdr wer 3.80
gled rfafer wet 4.60
ST P
ATl SqHRTH 6.40 TRaR & foIg Aoy 5.50
famy e 9.20 A & IR & folv 7.50
FeAfas RIHER 6.50 IR ATSST / HISTTeT 7.00
INGIED
BT / IR 6.80 PIe Blsd AR JAdH 4.60
PefT & foru 6.90 Tl (ATSsN) 9.20
TARTSITAT 7.50 CCRIGERCASEASE) 5.70
Rl
ool HeT 4.60 IoH 89 — ol a9 11.3
TSI RAF—HAT &g 7.00 Sl — PelT Uaed fuex 10.8
IoB qF— ATATHITAT 3.40 IoF & — THAT D 3.20
R &7 — AT 3.92 gTH® 9@ &3 — Wad 8.20
ARSI — AT Yol 5.65 Wl &85 — AT 6.50
AU — d8rell 5.50

AIC 6—1 JANRD GBI Holl B TUFI—IT B Ugla

U IR HSTAT 9o § 9del R T & AR Y A9 HJioTal R BRI &, a0
) &hol 3600 dIHICY B | RIF BT UGR UG SO AT &1 BT S A foa
) T 2| UH SHIERN M99 & oIy UM Rl Ugfd BT SUANT @Rd g STaRd
TR W WlT &1 o & oy =Ror A afdfa 7

JAE WM YR & foy, AR 6—4 ¥ AGAIIS AR T PiFedd 999 YR &
forg afera gerer ol 8- (TAUTS]) oA & YA fham Sdm & | O a9 & folg Udhrem ol
AT BT AN o & oy TSl Hedl & ATl &3 DI o fhar SIdr & | I8 40,0555 dIC & |

IR 6—7 I TR, &7 AR AT Tadrsed

I By TNl (S /W ) aa () | g wfed =T =)
BT

BT — Hel = 10.0 720 7,200

BTATAT—G Al ATT] 10.0 1,485 14,850

Job PeT 11.5 120 1,380
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SIE]l 7.1 93 660

fasm weRT 7.7 51 393

ENEC] 7.1 125 887.5
[EERPAIIEEY 7.1 14 99

el 55 84 462

el 25,9315 W
et

AT faet e 18.3 669 12,243
PHATAT—H e 10.0 28 280

fasm weRT 7.7 9 69

ENEC] 7.1 79 561

Al HSRYT 6.8 93 632
SISEECIRDIE 12.1 28 339

B 14,124

Hl I 40,0555 W

6.3.4 IO 3RS IS Holt :

63 @ AU & oy WIUT AARS UBRT Holl bl TUMET § YR IUSHROT o4
BT, aRT ReRd EUd!, AUDT (FRE), BT SUGRV, gad = Famdi, R G301 Suaon

ST UbTeT FaRAT §RT Ugadd A1 Ugad ol A &, Rarg g9a b 6.1 H ORWdR R ge

CURIERS N

6.3.4 BT JUAIS: Ife U WAF | T T I I Ifh Wdaed I YbII Jadl Id el ©

T Up A1 SYANThd] hRIdIel b+ & forv FRf3a fhar Sar 2, ar wenfud oidfRe Uahrer $oft

Hdol Iadd FHoll B AT YhTI Favel] TR TR SHfY |

6.3.4.1 UPRT SURRUT dIc &HdT :

b3 SUBRYT bl JAGHIRGT 0.7 IT STW HUR 8RN | enfud 3ndRe Yerar SHoil o

A YehTe SUPRYT d1c &Hal FIRad & AR FeiRd o1 Sire:

@) SUMUT YHT IUBRY (THFAATIR) BT dIcsl HH 9 Fidhe & q1 3R Wil w9

A WU JARE BT TSR & AfHad oidel aie &adr a |
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@) ©ml $u 9 wWfid dare IR @1 9 awar [fde due / dare. §aiod @
SITORFST $9ge arcsl BN | MRS Sy arcol fmiarsil & &t a1 wad= uefor
TARTeIE RuTel & Hed 8 |ad ¢ |

M ot o fafly TyAFUR YeR & are ewdar, St U oar ff # aftfg aEr ar
@ 3 fAfdse are evar @ sTeR B8R |

(S) TUTell & ARI BT §G 9T UBTET T, -39 99—d, 3R AAA—THT TIRRAT BT

et o fF TegfiTaR & SifaR &R /a1 RIMidRd &= &) TgAfd <d &, I8

qresl JoTell TRIAATeRT & faffde ares &1 991 g A1 135 91 ufd Hiew (45

S /W) | MW= MR G0l qrel Rieed, o b WSl a1 dfdbe dd:, &l

it fafafen  fSasd & IfSedd e e & 100% WR e fhar e |

6.3.5 9183 DI U :

e TBRT STUANT B Heifdefdc! ThRT qae), sHadl qa4i & forg aRkol 6—7 #
fAfde gorer with A, SHERT. s9Rd & fog |ARe 6—8 IR YURSAENT wadl & forg aRof
6—9 & HH1acl Afdd TE Rl | R & dra ge—aifts & Srgaf &1 &

TRl 6—8 SHIERT a1 & forw 9wy et amsfeT uar

) UHTI SUIRTUTAR RIESIRSILIN

M= U (DTG & A7) 10 W/m? &AIfUS &5 &1

99 U999 R (S /3AT D)) 90 W/linear m GXaTSTl Ay &I
fafes o 60 W/lin m SRATST ISl &l
SR IS 5.0 W/m? SHdeR ga@ier &l ol
JAYTARTA Hebd, TeIuH T, GRefm &3l H 1.0 W/ m?

qAIeT

SIS 3R TIfh T (el / a1=) 1.6 W/m?

el e dTell AN 2.0 W/ m?

Hifear 10.0 W/ m?

ASTHIUT 0.5 W/ m?

IMScsk T &a= 9.0 W/ m?
IR 6—9 THERT+ 9+ & forv smeel fafeeT arsfeT ureR

gT8%] UHTY SYINTYTAR RICSRIGINY

T JAeT (AT & A7) 8.0 W/ m? &S &= &l

99 UJ9T R (S /30T D)) 72 W/linear m SIS AISTS BT
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fafesT fema 48 W/lin m ERATST ATSTg BT

SHART JEIC] 4.0 W/ m? SE[ErER JEIel & &l
JAMUTADRTCIT HDhd,UeIQH (o, gRefT el 4 0.8 W/ m?

e

STSadsl AR by (gl / a1e) 1.3 W/ m?
Ugel Fa arell ARl 1.6 W/ m?
Aifear 8.0 W/ n?
ST 0.4 W/ m?
SISCSINEEI ] 7.2 W/ m?

AR 6—10 FuRSAEAT wal & forg Ire fafesT AT ureR

q1Ex] Yh1e SYANTUTAR vrfdd g
M- JAe (AT & A7) 5.0 W/ m? SIS &5 &l

I U3 §R (S /3T DAM) 45 W/linear m SXATST AISIg BT
fafesw o 30 W/lin m X1l drslg &l
SR J-deT 2.5 W/ m? AR JEiel & &
JATUTDTCA Hehdl,UIQH [hallep, gRafT el 0.5 W/ m?
ﬂ@wgvr IR U (Fell / aTev)) 0.8 W/ m?

Ug T dTel AT 1.0 W/ m?
et 5.0 W/ m?
TS U 0.25 W/ m?
SIS CEIRGE] 4.5 W/ m?

7. fazga iR Tde=vi ot yonfer -
7.1 AN

|1 fIea IR Aol FHoll IUBRYT SR YUMoRt  §7.2 & IR MaeIHaaAl &I uTer
B |

7.2 fard SaTIHA ¢

721 SIOHR :

7.2.1.1 3IfHa Wert faga giawrR g1

Sfa ST R $OM89 & UraR TIRABRER &I AT ST a1ed Sl <[Aa9 WIebRl qerdr
50% 3R YUl WR ST IR RN IR T |
e gt Bt qeat | e S B TR
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@ 11 DA A JHW b 22 DA F HH dlel dlecol AU H I TPR ZNHFR & oIy
3MSTH 1180 # SfeciRad srfdrwdd gt B AT &7 5%, B @MY |

(@) 22 DT F W AR 33 DAl qH dTel dleedl A H T TSR SBFR o foIy 3meged
1180 H JocilRad 3ff&rhad |t B A BT 7.5% BT =T |
(@) I IBR TR & forg |lell 7.1 # qeu gaeg 2|

QIR 7—1 &b THR SIRABIAR

~feT sHiie= | fferhad gt sIl
(epi) (%) (s<)

ERICINIECE ERICSIARCh RS HERAT Ha=

50 % 100% 50 % 100% 50 % 100%

YR YR YR AR YR AR
16 45 150 480 135 440 120 400
25 45 210 695 190 635 175 595
63 45 380 1,250 340 1,140 300 1,050
100 45 520 1,800 475 1,650 435 1,500
160 45 770 2,200 670 1,950 570 1,700
200 45 890 2,700 780 2,300 670 2,100
250 45 1,050 3,150 980 2,930 920 2,700
315 45 1,100 3,275 1,025 3,100 955 2,750
400 45 1,300 3,875 1,225 3,450 1,150 3,330
500 45 1,600 4,750 1,510 4,300 1,430 4,100
630 45 2,000 5,855 1,860 5,300 1,745 4,850
1000 5.0 3,000 9,000 2,790 7,700 2,620 7,000
1250 5.0 3,600 10,750 3,300 9,200 3,220 8,400
1600 6.25 4,500 13,500 4,200 11,800 3,970 11,300
2000 6.25 5,400 17,000 5,050 15,000 4,790 14,100
2500 6.25 6,500 20,000 6,150 18,500 5,900 17,500
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SWIH ARV H QU MU gl JHA™ Hdl DI oFdl a3 41 3R Th & foly or] fbar
TAT & 3R ARYH & GRT 17 & AR Fe¥ qMIAM WR 9R B & °eh 2 | 98 a1 Ud &
oI a1 W 7% @1 afg @ ARy 7|

QIR 7—2 T UHR TABFR & oY eI BRI | I JBR SBHR & foIg o st
RART A9 JATGUA 1180 & A1 Gfte HT |

RfST 37— JfTDHTH Pl BIAT
(@) | (%) (=)
ERICISIKER] SR+ T RGN Wad

50% 100% 50 % 100% 50 % 100%

IR ¥R IR ¥R MR ¥R
16 45 [150 480 135 440 120 400
25 45 210 695 190 635 175 595
63 45 [380 1250 340 1140 300 1050
100 45 520 1800 475 1650 435 1500
160 45 [770 2200 670 1950 570 1700
200 45 1890 2700 780 2300 670 2100
250 45 [1050 3150 980 2930 920 2700
315 45 1100 3275 1025 3100 955 2750
400 45 [1300 3875 1225 3450 1150 3330
500 45 [1600 4750 1510 4300 1430 4100
630 45 [2000 5855 1860 5300 1745 4850
1000 50 (3000 9000 2790 7700 2620 7000
1250 50 [3600 10750 3300 9200 3220 8400
1600 6.25 4500 13500 4200 11800 3970 11300
2000 6.25 (5400 17000 5050 15000 4790 14100
2500 6.25 6500 20000 6150 18500 5900 17500

SWad AR § Y MY Ha JHA™ qedl DI oFd v 541 IR 16 & fou «mg
fRamTaT 2 iR 3TSYH 1180 B &RT 17 & AR e ATGAM WR YR BRI T OCh 7, IQTex00
@ AR i aEfET e gfg wRoll 82 @ died 2 H & E ®, W 300 A B oA

Teg & folw Ga R 7% &1 gfg & gl 2 |

7.2.12 SABER AT &7 A9 iR RaifdT :

g @& 1 719 @ oy 9ol 0.5 AT 98k ASIhdl @ dfcldcs fSfiicd #ier &1 STam
N, 9 fatar gRT wHIftg fham ar 81 500 BAV IR SUR DI &HAT B Yl STAHER B
AR AR FoE Fe TEHRR (HIE) iR uieferd gierR (W) | gafsora fear
SIRRN S {6 gfefafes @1 smavasdiel ¥ SAfRed sRMl, difds amafees sl & FRET &R
NI fHaT ST A |




o194, fedmare uael, 05 u;ené, 2019 /14 37NTE, 1941 3261

7.21.3 dieedl $IU :

PBISR BT dicco] ST fSolgd dle TR 2% W 31fdd A8 89l a1y | el Afbe &l dicesl S

fEste e W 3% 9 e =8 8 =M |
722 oIl <& Ay :

Hied frEfeRad &1 arguTer R -

@) 3 B SSRM HAICH AR AP (3MSYH) 12615 & AJHU BRI AR =1 geran
JAMTLIHAAT BT YRT HNI:
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Jdg W 98} Pl WaT I Sfoo wU I AT Sy 2 IR AT 9 Bd b $HUR dd Wl HUT ST
2| R Bd & gele[ Bl Bd & go¥ Bd WR R WG fHA1 11 8, O FEarR A9 od &
FWR IR AT 8 | Ghdl SR &3 H qgafoTell Ha+l & folg B 3R d4f7er & 4= & &y e
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Insulation in roof

Vertical Dimension

Vertical Dimension

«

Unconditioned
Space

Unconditioned
Space

diex B —NRed W 98 ST & v g Rad art &7 1Ry fhar omar @ iR 39
geT fear ST 2
KIS

S, QAL ——arue iR ¥iaed awaddrsil & 1 Udh Wad & a8l 1T a1 wI|
F AIE Sl I ®Y 9 G B, difd Yhel HAR (S HNCe IT A9 Hdgd) BT IUANT B
gifed Reftdl (SR—argdE) & 99T @1 ST 9 |

8.3 U9 3 9 3 U ®UfaRY] HRE

SI Unit IP Unit
1 cmh 1.7cfm
1Pa 0.0040 inch of water gauge
Im 3.28 ft
Im 39.37in
Imm 0.039in
1Us 2.12cfm
Im2 10.76ft2
1W/m2 10.76 W/ft2
I1W/linm 3.28W/ft
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IW/m2.K 5.678Btu/h-{t2-°F
1W/l-s-1 0.063W/gpm
Im2.K/W 0.1761 ft2-h-°F/Btu

1°C ((°C X9/5) + 32) °F
1 kWr 0.284TR
1kW 1.34hp
1kW 3412.142Btu/hr
8—4 Wfer ud fuRani®
AFUE Annual fuel utilization efficiency
AHRI Air-conditioning, Heating and Refrigeration Institute
ANSI American National Standards Institute
ARI Air-Conditioning and Refrigeration Institute
ASHRAE American Society of Heating, Refrigerating and Air-Conditioning
Engineers
ASTM American Society for Testing and Materials
BIS Bureau of Indian Standards
Btu British thermal unit
Btu/h British thermal units per hour
Btu/h-ft’-°F British thermal units per hour per square foot per degree Fahrenheit
BUA Built up area
C Celsius
cmh cubic meter per hour
cm centimeter
COP coefficient of performance
DEF daylight extent factor
EER energy efficiency ratio
EPI energy performance index
F Fahrenheit
ft foot
h hour
h-ft’-°F/Btu hour per square foot per degree Fahrenheit per British thermal unit
h-m*-°C/W hour per square meter per degree Celsius per Watt
hp horsepower
HVAC heating, ventilation, and air conditioning
I-P inch-pound
in. inch
IPLV integrated part-load value
IS Indian Standard
ISO International Organization for Standardization
kVA kilovolt-ampere
kW Kilowatt of electricity
kWr kilowatt of refrigeration
kWh kilowatt-hour
1/s liter per second
LE luminous efficacy
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lin linear

lin ft linear foot

linm linear meter

Im lumens

Lm/W lumens per watt

LPD lighting power density

m meter

mm millimeter

m’ square meter

m”.K/W square meter Kelvin per watt
NBC National Building Code 2016
Pa pascal

PF projection factor

R R-value (thermal resistance)
SC shading coefficient

SEF Shading equivalent factor
SHGC solar heat gain coefficient

TR tons of refrigeration

UPS uninterruptible power supply
VAV variable air volume

VLT visible light transmission

w watt

W/ 1-s-1 watt per litre per second

W/m” watts per square meter

W/m” K watts per square meter per Kelvin
W/m” watts per hour per square meter
W/m.K watts per lineal meter per Kelvin
Wh Watthour

ggiaﬁr%wqu—”rﬁvqaﬁr
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9. 5 JMMAHH AFAICT YIS AU :

AR 9—5: T STeary & AT & fofy sifdas Wiga gulens srgard

TTT GBI faferg
ERICIRN A+ GRS
Blcd ( IRifdhd 3R aRifhd gled ) 1 0.91 0.81
r— 1 0.88 0.76
e 1 0.85 0.77
are I HaT 1 0.85 0.75
TR 1 0.86 0.77
BRIt (Frafya o) 1 0.86 0.78
BT (24 ©T) 1 0.88 0.76
e ok fazafaerery 1 0.77 0.66
SIEERENEIc 1 0.85 0.76
IUAT HAfel 1 0.86 0.74
AT 1 0.81 0.70
R G 1 0.82 0.68
AR 9—6: ST STaary & AT & fory sifdrean Wigd Suleng o urd
T GBI faferg
ERSICIRSI ERICIS I FURS AR
Elcel (ARIfdd IR SAIRITba Blcd) 1 0.91 0.82
38 1 0.88 0.75
e 1 0.88 0.80
e 1 0.85 0.75
m— 1 0.87 0.81
wrafe (Fafia soam) 1 0.88 0.80
PrAT (24 ©<) 1 0.87 0.75
femera o fazafaemea 1 0.85 0.73
SRR 1 0.82 0.73
SIORT Hfe 1 0.96 0.93
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GIRATDT 1 0.80 0.68
REURCEH 1 0.80 0.66
9.6 3T :

ARl 9—7 AMUR wa=i & oy @ TRy

SCRIPET

TR ST TehTel ST JYSHROT AT forre T

qHT AT

24 T
TIN

o=

TIR

24 T
TIR

fas

ATIR

4 ¥C IR

&
Ec| e | E: .
00:00-01:00 | 0.00 0.90 0.05 0.90 0.00 0.95 0.05 0.55
01:00-02:00 | 0.00 0.90 0.05 0.90 0.00 0.95 0.05 0.25
02:00-03:00 | 0.00 0.90 0.05 0.90 0.00 0.95 0.05 0.25
03:00-04:00 | 0.00 0.90 0.05 0.90 0.00 0.95 0.05 0.15
04:00-05:00 | 0.00 0.50 0.05 0.50 0.00 0.00 0.05 0.35
05:00-06:00 | 0.00 0.20 0.05 0.05 0.00 0.00 0.05 0.50
06:00-07:00 | 0.00 0.10 0.10 0.05 0.00 0.00 0.20 0.20
07:00-08:00 | 0.10 0.10 0.30 0.90 0.00 0.95 0.40 0.40
08:00-09:00 | 0.20 0.90 0.90 0.90 0.10 0.95 0.80 0.80
09:00-10:00 | 0.95 0.90 0.90 0.90 0.90 0.95 0.80 0.80
10:00-11:00 | 0.95 0.90 0.90 0.90 0.90 0.95 0.55 0.55
11:00-12:00 | 0.95 0.90 0.90 0.90 0.90 0.95 0.35 0.35
12:00-13:00 | 0.95 0.90 0.90 0.90 0.90 0.95 0.25 0.25
13:00-14:00 | 0.50 0.20 0.50 0.50 0.80 0.20 0.95 0.95
14:00-15:00 | 0.95 0.90 0.90 0.90 0.90 0.95 0.95 0.95
15:00-16:00 | 0.95 0.90 0.90 0.90 0.90 0.95 0.35 0.35
16:00-17:00 | 0.95 0.90 0.90 0.90 0.90 0.95 0.15 0.35
17:00-18:00 | 0.95 0.90 0.95 0.90 0.90 0.95 0.75 0.70
18:00-19:00 | 0.30 0.90 0.50 0.90 0.50 0.20 0.95 0.95
19:00-20:00 | 0.10 0.20 0.30 0.90 0.10 0.95 0.50 0.50
20:00-21:00 | 0.10 0.90 0.30 0.90 0.10 0.95 0.30 0.35
21:00-22:00 | 0.10 0.90 0.20 0.90 0.00 0.95 0.20 0.25
22:00-23:00 | 0.00 0.90 0.10 0.90 0.00 0.95 0.05 0.25
23:00-24:00 | 0.00 0.90 0.05 0.90 0.00 0.20 0.05 0.55
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|Rfl 9—8 AMFTR & forg &1 SrRgen

RTTTIR

=
B P | eflcfe B |E
EL | D | EBlERTLE |
) 3/ N
o

00:00-01:00 0.00 0.00 0.00 0.00 0 0.80 0.00 0.80
01:00-02:00 0.00 0.00 0.00 0.00 0 0.80 0.00 0.10
02:00-03:00 0.00 0.00 0.00 0.00 0 0.80 0.00 0.10
03:00-04:00 0.00 0.00 0.00 0.00 0 0.80 0.00 0.10
04:00-05:00 0.00 0.00 0.00 0.00 0 0.80 0.00 0.10
05:00-06:00 0.00 0.00 0.00 0.00 0 0.80 0.00 0.10
06:00-07:00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.10
07:00-08:00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.10
08:00-09:00 0.20 0.40 0.30 0.20 0 0.00 1.00 0.80
09:00-10:00 0.20 0.75 0.50 0.50 1 0.00 1.00 0.80
10:00-11:00 0.20 0.95 0.95 0.50 1 0.00 1.00 0.80
11:00-12:00 0.80 0.95 0.95 0.50 1 0.00 1.00 0.80
12:00-13:00 0.80 0.95 0.95 0.50 1 0.00 1.00 0.80
13:00-14:00 0.80 0.95 0.95 0.50 1 0.00 1.00 0.80
14:00-15:00 0.80 0.95 0.95 0.50 1 0.00 1.00 0.80
15:00-16:00 0.80 0.95 0.95 0.50 1 0.00 1.00 0.80
16:00-17:00 0.80 0.95 0.95 0.50 1 0.00 1.00 0.80
17:00-18:00 0.80 0.95 0.95 0.50 1 0.00 1.00 0.80
18:00-19:00 0.50 0.95 0.50 0.50 1 0.80 1.00 0.80
19:00-20:00 0.20 0.40 0.30 0.40 1 0.80 1.00 0.80
20:00-21:00 0.20 0.40 0.30 0.20 0 0.80 1.00 0.80
21:00-22:00 0.20 0.40 0.30 0.20 0 0.80 1.00 0.80
22:00-23:00 0.10 0.10 0.00 0.00 0 0.80 1.00 0.80
23:00-24:00 0.10 0.10 0.00 0.00 0 0.80 0.00 0.80

ARl 9—9 EATRIF & oY SFIEl— HrITed 9ad

RqATRIS — BT

T JhTel
TG B Al gdl  [oreR Harad TeTER  HehTeT
CISWAL)




IS99, e uaer, 05 \gcﬂé, 2019 /14 379TE, 1941 3301

T B » B &
TR EE
00:00-01:00 0 1 0.80 0.00 1.00 0.05 1.00
01:00-02:00 0 1 0.80 0.00 1.00 0.05 1.00
02:00-03:00 0 1 0.80 0.00 1.00 0.05 1.00
03:00-04:00 0 1 0.80 0.00 1.00 0.05 1.00
04:00-05:00 0 1 0.80 0.00 1.00 0.05 1.00
05:00-06:00 0 1 0.80 0.00 1.00 0.05 1.00
06:00-07:00 0 1 0.00 0.00 1.00 0.05 1.00
07:00-08:00 1 1 0.00 0.00 1.00 0.05 1.00
08:00-09:00 1 1 0.00 1.00 1.00 1.00 1.00
09:00-10:00 1 1 0.00 1.00 1.00 1.00 1.00
10:00-11:00 1 1 0.00 1.00 1.00 1.00 1.00
11:00-12:00 1 1 0.00 1.00 1.00 1.00 1.00
12:00-13:00 1 1 0.00 1.00 1.00 1.00 1.00
13:00-14:00 1 1 0.00 1.00 1.00 1.00 1.00
14:00-15:00 1 1 0.00 1.00 1.00 1.00 1.00
15:00-16:00 1 1 0.00 1.00 1.00 1.00 1.00
16:00-17:00 1 1 0.00 1.00 1.00 1.00 1.00
17:00-18:00 1 1 0.00 1.00 1.00 1.00 1.00
18:00-19:00 1 1 0.80 1.00 1.00 1.00 1.00
19:00-20:00 1 1 0.80 1.00 1.00 1.00 1.00
20:00-21:00 1 1 0.80 1.00 1.00 1.00 1.00
21:00-22:00 1 1 0.80 0.00 1.00 0.05 1.00
22:00-23:00 1 1 0.80 0.00 1.00 0.05 1.00
23:00-24:00 1 1 0.80 0.00 1.00 0.05 1.00
|RofT 9—10 s & oy gl — femre™ waq @) -
Rlferm—fdener
JATRIUAT AT T LN QUSR] TN
BTF &3 | 9% IMfhd | B &7 | 96 Af%ha | 15 & | 9% Afhd
A T
sfeq/ | sfeq/ | sfeay/ | sfeay/ | sfes/ | 5 fes/
TS TS KiSIE TS TS RiSIES
00:00-01:00 0.00 0.00 0.00 0.00 0.00 0.00
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01:00-02:00 0.00 0.00 0.00 0.00 0.00 0.00
02:00-03:00 0.00 0.00 0.00 0.00 0.00 0.00
03:00-04:00 0.00 0.00 0.00 0.00 0.00 0.00
04:00-05:00 0.00 0.00 0.00 0.00 0.00 0.00
05:00-06:00 0.00 0.00 0.00 0.00 0.00 0.00
06:00-07:00 0.00 0.00 0.00 0.20 0.00 0.00
07:00-08:00 0.70 0.00 0.90 0.70 0.35 0.35
08:00-09:00 0.90 0.90 0.90 0.90 0.95 0.95
09:00-10:00 0.90 0.90 0.90 0.90 0.95 0.95
10:00-11:00 0.90 0.90 0.90 0.90 0.95 0.95
11:00-12:00 0.20 0.90 0.20 0.90 0.20 0.95
12:00-13:00 0.90 0.90 0.90 0.90 0.95 0.95
13:00-14:00 0.90 0.90 0.90 0.30 0.95 0.40
14:00-15:00 0.00 0.90 0.00 0.90 0.00 0.95
15:00-16:00 0.00 0.90 0.00 0.90 0.00 0.95
16:00-17:00 0.00 0.90 0.00 0.90 0.00 0.25
17:00-18:00 0.00 0.50 0.00 0.30 0.00 0.00
18:00-19:00 0.00 0.00 0.00 0.10 0.00 0.00
19:00-20:00 0.00 0.00 0.00 0.00 0.00 0.00
20:00-21:00 0.00 0.00 0.00 0.00 0.00 0.00
21:00-22:00 0.00 0.00 0.00 0.00 0.00 0.00
22:00-23:00 0.00 0.00 0.00 0.00 0.00 0.00
23:00-24:00 0.00 0.00 0.00 0.00 0.00 0.00

Sifers & oy orRgel — faemera wa=r (@)

RHer—faemer
R
fode | TIdIeHl & oAl | Uer qeTeR TeTeR
IR (arey, /9<) I | WAE | Fre
AT T
BTF & | 96 3N
7feA/ |sfes/ | 5 e/ 7|y, |7f@=/ | 7|y,
RIS IS TS IS IS TS
00:00-01:00 0.00 0 0 0.80 0.00 0.05
01:00-02:00 0.00 0 0 0.80 0.00 0.05
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02:00-03:00 0.00 0 0 0.80 0.00 0.05
03:00-04:00 0.00 0 0 0.80 0.00 0.05
04:00-05:00 0.00 0 0 0.80 0.00 0.05
05:00-06:00 0.00 0 0 0.80 0.00 0.05
06:00-07:00 0.05 0 0 0.00 0.00 0.05
07:00-08:00 0.80 1 1 0.00 0.00 0.05
08:00-09:00 0.80 1 1 0.00 1.00 1.00
09:00-10:00 0.25 1 1 0.00 1.00 1.00
10:00-11:00 0.25 1 1 0.00 1.00 1.00
11:00-12:00 0.25 1 1 0.00 1.00 1.00
12:00-13:00 0.25 1 1 0.00 1.00 1.00
13:00-14:00 0.90 1 1 0.00 1.00 1.00
14:00-15:00 0.60 0 1 0.00 1.00 1.00
15:00-16:00 0.20 0 1 0.00 1.00 1.00
16:00-17:00 0.30 0 1 0.00 1.00 1.00
17:00-18:00 0.40 0 0 0.00 1.00 0.50
18:00-19:00 0.00 0 0 0.80 0.00 0.05
19:00-20:00 0.00 0 0 0.80 0.00 0.05
20:00-21:00 0.00 0 0 0.80 0.00 0.05
21:00-22:00 0.00 0 0 0.80 0.00 0.05
22:00-23:00 0.00 0 0 0.80 0.00 0.05
23:00-24:00 0.00 0 0 0.80 0.00 0.05
ARl 9—11 ferd & oy gl — feafdene™ wa= ()
Rifers — fazafdery
SITRIUAT STl STehTeT ST QUSR] T
% % 5
o a3 | 3% % o i 4 % o 8| 3 %
SRR
sfea/sfea/| 7/ sfea/sfea/|7 few/ 5 fes/s fes /| 7 feq/
A<E | 9<E | 9aiE | 99E | 99E | 9<E | 9<E | 99 | 99le
00:00-01:00 0.00 | 0.00 0.00 0.00 | 0.00 0.00 0.00 | 0.10 0.10
01:00-02:00 0.00 | 0.00 0.00 0.00 | 0.00 0.00 0.00 | 0.10 0.10
02:00-03:00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 | 0.10 0.10
03:00-04:00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 | 0.10 0.10
04:00-05:00 0.00 | 0.00 0.00 0.00 | 0.00 0.00 0.00 | 0.10 0.10
05:00-06:00 0.00 | 0.00 0.00 0.00 | 0.00 0.00 0.00 | 0.10 0.10
06:00-07:00 0.00 | 0.00 0.00 0.00 | 0.00 0.00 0.00 | 0.35 0.10
07:00-08:00 0.40 | 0.00 0.00 0.90 | 0.00 0.00 0.35 | 0.95 0.10
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08:00-09:00 0.90 0.90 0.30 0.90 0.90 0.90 0.95 0.95 0.70
09:00-10:00 0.90 0.90 0.40 0.90 0.90 0.90 0.95 0.95 0.70
10:00-11:00 0.90 0.90 0.50 0.90 0.90 0.90 0.95 0.95 0.70
11:00-12:00 0.90 0.90 0.50 0.90 0.90 0.90 0.95 0.95 0.70
12:00-13:00 0.90 0.90 0.50 0.90 0.90 0.90 0.95 0.95 0.70
13:00-14:00 0.10 0.20 0.20 0.60 0.30 0.20 0.20 0.40 0.70
14:00-15:00 0.90 0.90 0.50 0.90 0.90 0.90 0.95 0.95 0.70
15:00-16:00 0.90 0.90 0.50 0.90 0.90 0.90 0.95 0.95 0.70
16:00-17:00 0.90 0.90 0.50 0.90 0.90 0.90 0.95 0.95 0.70
17:00-18:00 0.40 0.00 0.50 0.90 0.50 0.90 0.95 0.10 0.80
18:00-19:00 0.00 0.00 0.60 0.00 0.00 0.90 0.00 0.10 0.80
19:00-20:00 0.00 0.00 0.60 0.00 0.00 0.90 0.00 0.10 0.80
20:00-21:00 0.00 0.00 0.60 0.00 0.00 0.90 0.00 0.10 0.80
21:00-22:00 0.00 0.00 0.00 0.00 0.00 0.90 0.00 0.10 0.80
22:00-23:00 0.00 0.00 0.00 0.00 0.00 0.90 0.00 0.10 0.80
23:00-24:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.00
et & oy orgel — favafderery wa= ()
[EECIERISE
EREN
foTe SRyl TG B STl (AL HhTT JTER  [dTER
/9%) STEl AT TR
r o |E
7w/ |7feq/ |sfea/|sfeay/ | 7w/ | 7w/ |7 few/ |7 s/
e | A< | 99 | 99E | A<ie e | 99rE | A
00:00-01:00 0.00 0.00 0 0 0 0.80 0.00 0.05
01:00-02:00 0.00 0.00 0 0 0 0.80 0.00 0.05
02:00-03:00 0.00 0.00 0 0 0 0.80 0.00 0.05
03:00-04:00 0.00 0.00 0 0 0 0.80 0.00 0.05
04:00-05:00 0.00 0.00 0 0 0 0.80 0.00 0.05
05:00-06:00 0.00 0.00 0 0 0 0.80 0.00 0.05
06:00-07:00 0.00 0.00 0 0 0 0.00 0.00 0.05
07:00-08:00 0.00 0.25 0 0 0 0.00 0.00 0.05
08:00-09:00 0.50 0.25 1 1 1 0.00 1.00 1.00
09:00-10:00 0.50 0.25 1 1 1 0.00 1.00 1.00
10:00-11:00 0.30 0.25 1 1 1 0.00 1.00 1.00
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11:00-12:00 0.20 0.25 1 1 1 0.00 1.00 1.00
12:00-13:00 0.20 0.25 1 1 1 0.00 1.00 1.00
13:00-14:00 0.40 0.90 1 1 1 0.00 1.00 1.00
14:00-15:00 0.30 0.60 1 1 1 0.00 1.00 1.00
15:00-16:00 0.30 0.25 1 1 1 0.00 1.00 1.00
16:00-17:00 0.30 0.25 1 1 1 0.00 1.00 1.00
17:00-18:00 0.50 0.90 0 0 1 0.00 1.00 1.00
18:00-19:00 0.50 0.15 0 0 1 0.80 1.00 1.00
19:00-20:00 0.50 0.05 0 0 1 0.80 1.00 1.00
20:00-21:00 0.50 0.00 0 0 1 0.80 0.00 0.50
21:00-22:00 0.50 0.00 0 0 1 0.80 0.00 0.05
22:00-23:00 0.50 0.00 0 0 1 0.80 0.00 0.05
23:00-24:00 0.00 0.00 0 0 0 0.80 0.00 0.05
AR 9—12 WY |aT & Tl YA — YA Ha ()
IR AT — IRAdTA
SIEEVRIIEN Gl HpTRT STl
s ElE| & & 2| o8| E
£ ElE|Gs Els %2
7 fE/lefemy/|7fmy/ (7w |7f=/| 7w/ |6 e/
feq/ | 9<e | ¥arg | 9dE | 9WE | 99® | 9« | 9«E
AT
00:00-01:00 0.90 0.00 0.00 0.50 0.10 0.10 0.50 0.05
01:00-02:00 090 | 0.00 0.00 0.40 0.10 0.10 0.50 0.05
02:00-03:00 090 | 0.00 0.00 0.40 0.10 0.10 0.50 0.05
03:00-04:00 0.90 0.00 0.00 0.40 0.10 0.10 0.50 0.05
04:00-05:00 090 | 0.00 0.00 0.40 0.10 0.10 0.50 0.05
05:00-06:00 0.90 0.00 0.00 0.40 0.10 0.10 0.50 0.05
06:00-07:00 090 | 0.00 0.00 0.50 0.10 0.10 0.50 0.10
07:00-08:00 0.90 0.10 0.10 0.70 0.50 0.20 0.90 0.30
08:00-09:00 0.90 0.50 0.30 0.70 0.90 0.20 0.90 0.90
09:00-10:00 0.90 0.95 0.90 0.95 0.90 0.20 0.90 0.90
10:00-11:00 0.90 0.95 0.90 0.95 0.90 0.20 0.90 0.90
11:00-12:00 0.90 0.95 0.50 0.95 0.90 0.20 0.90 0.90
12:00-13:00 0.90 0.95 0.20 0.95 0.90 0.20 0.90 0.90
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13:00-14:00 090 | 0.95 0.50 0.95 0.90 0.20 0.90 0.90
14:00-15:00 090 | 095 0.90 0.95 0.90 0.20 0.90 0.90
15:00-16:00 090 | 095 0.90 0.95 0.90 0.20 0.90 0.90
16:00-17:00 090 | 095 0.90 0.95 0.30 0.20 0.90 0.90
17:00-18:00 090 | 0.70 0.90 0.95 0.30 0.70 0.90 0.90
18:00-19:00 090 | 0.50 0.50 0.95 0.30 0.90 0.90 0.50
19:00-20:00 090 | 0.30 0.50 0.95 0.30 0.90 0.90 0.50
20:00-21:00 090 | 0.10 0.50 0.00 0.30 0.90 0.50 0.30
21:00-22:00 0.90 | 0.00 0.50 0.00 0.30 0.90 0.50 0.20
22:00-23:00 090 | 0.00 0.10 0.00 0.30 0.70 0.50 0.10
23:00-24:00 090 | 0.00 0.00 0.00 0.10 0.10 0.50 0.05
TR |l & oY STl — Ryard wa (d)
IR AT — 3T
SECAUICGEC] forre ST
BEIGES
Refl iR smuTdadret=, RIS 3i]
QSN H| 3R MY [@rater™ forde
NG 7|/ | 7/ 7 feq/ 7 feq/
HTE TS HE TS
00-01 Hrs 0.40 0.00 0.00 0.20
01-02 Hrs 0.40 0.00 0.00 0.20
02-03 Hrs 0.40 0.00 0.00 0.20
03-04 Hrs 0.40 0.00 0.00 0.20
04-05 Hrs 0.40 0.00 0.00 0.20
05-06 Hrs 0.40 0.00 0.00 0.20
06-07 Hrs 0.40 0.00 0.00 0.50
07-08 Hrs 0.40 0.70 0.70 0.75
08-09 Hrs 0.40 0.90 0.90 1.00
09-10 Hrs 0.40 0.90 0.90 1.00
10-11 Hrs 0.40 0.90 0.90 1.00
11-12 Hrs 0.40 0.90 0.90 1.00
12-13 Hrs 0.40 0.90 0.90 0.75
13-14 Hrs 0.40 0.90 0.90 1.00
14-15 Hrs 0.40 0.90 0.90 1.00
15-16 Hrs 0.40 0.90 0.90 1.00
16-17 Hrs 0.40 0.60 0.60 1.00
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17-18 Hrs 0.40 0.60 0.60 1.00
18-19 Hrs 0.40 0.60 0.60 0.50
19-20 Hrs 0.40 0.60 0.60 0.50
20-21 Hrs 0.40 0.60 0.60 0.50
21-22 Hrs 0.40 0.00 0.00 0.30
22-23 Hrs 0.40 0.00 0.00 0.20
24-00Hrs | 0.40 0.00 0.00 0.20
WY AT & oy I ge—srRydret 9o (1)
TR AT — AT
TGl e STgAT (3] afdq T o
/9g) &
CE 5
P o
= ]
E = = qeTER | TeTeR
v | | E|Fg| 2| F| E|E |vw) wow
'S
7fem/ 7 s/ 7 fem/\7r f’emy/ 7 femy/\r /7 s /|7 e /| 7 feq/
Qe | Ade | 9<le | 9<E | e | 99E | 99E | 9aE | 99le
00:00-01:00 0 1 1 0 | 1.00 | 000 [ 030 [ 0.50 | 0.50
01:00-02:00 0 1 1 0 1.00 | 0.00 | 0.30 | 0.50 0.50
02:00-03:00 0 1 1 0 | 1.00 | 000 [ 030 [ 0.50 | 0.50
03:00-04:00 0 1 1 0 1.00 | 0.00 | 0.30 | 0.50 0.50
04:00-05:00 0 1 1 0 | 1.00 | 000 [ 030 | 0.50 | 0.50
05:00-06:00 0 1 1 0 1.00 | 0.00 | 0.30 | 0.50 0.50
06:00-07:00 0 1 1 0 [ 000 | 000 [ 030 | 050 | 0.50
07:00-08:00 1 1 1 0 [ 000 | 000 [ 020 | 050 | 0.50
08:00-09:00 1 1 1 1 0.00 | 020 | 0.60 | 1.00 1.00
09:00-10:00 1 1 1 1| 000 [ 030 [ 060 | 1.00 | 1.00
10:00-11:00 1 1 1 1 0.00 | 030 | 0.80 | 1.00 1.00
11:00-12:00 1 1 1 1 0.00 | 030 | 0.80 | 1.00 1.00
12:00-13:00 1 1 1 1 0.00 | 025 | 0.70 | 1.00 1.00
13:00-14:00 1 1 1 1| 000 [ 02508 | 1.00 | 1.00
14:00-15:00 1 1 1 1 0.00 | 025 | 0.80 | 1.00 1.00
15:00-16:00 1 1 1 1| 000|025 ] 070 | 1.00 | 1.00
16:00-17:00 1 1 1 1 [ 000 [ 025070 | 1.00 | 1.00
17:00-18:00 1 1 1 1 0.00 | 0.10 | 0.50 | 1.00 1.00
18:00-19:00 1 1 1 I | 100 [ 000 [ 035 | 1.00 | 1.00
19:00-20:00 1 1 1 1| 100 [ 000 [ 035 | 1.00 | 1.00
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20:00-21:00 1 1 1 1 1.00 | 0.00 | 0.35 1.00 1.00
21:00-22:00 1 1 1 0 1.00 | 0.00 [ 0.30 | 0.50 0.50
22:00-23:00 1 1 1 0 1.00 | 0.00 [ 0.30 | 0.50 0.50
23:00-24:00 1 1 1 0 1.00 | 0.00 | 030 | 0.50 0.50

AR 9—13 WY |aT & foly AT — 1 T Wy JaT Ha ()

TR WAl — 9T INMT WReg Hal
SIESCRIIER STERTET JTTRL QUSR] ST
& % %

_BE | % % %
adr e ; > >
efei/ |efed/|efe/ | 6fes/ | 6 e/ | 6 fad/ 6 fas1/
e | 9 | TS RIS TS AT AT

00:00-01:00 0.00 0.00 0.00 0.10 0.00 0.00 0.00
01:00-02:00 0.00 0.00 0.00 0.10 0.00 0.00 0.00
02:00-03:00 0.00 0.00 0.00 0.10 0.00 0.00 0.00
03:00-04:00 0.00 0.00 0.00 0.10 0.00 0.00 0.00
04:00-05:00 0.00 0.00 0.00 0.10 0.00 0.00 0.00
05:00-06:00 0.00 0.00 0.00 0.10 0.00 0.00 0.00
06:00-07:00 0.00 0.20 0.20 0.10 0.10 0.00 0.00
07:00-08:00 0.10 0.20 0.20 0.50 0.30 0.50 0.00
08:00-09:00 0.50 0.30 0.20 0.90 0.90 0.95 0.95
09:00-10:00 0.80 0.90 0.90 0.90 0.90 0.95 0.95
10:00-11:00 0.80 0.90 0.90 0.90 0.90 0.95 0.95
11:00-12:00 0.80 0.90 0.90 0.90 0.90 0.95 0.95
12:00-13:00 0.80 0.90 0.50 0.90 0.90 0.95 0.95
13:00-14:00 0.80 0.90 0.20 0.90 0.90 0.95 0.95
14:00-15:00 0.80 0.90 0.50 0.90 0.90 0.95 0.95
15:00-16:00 0.80 0.90 0.90 0.90 0.90 0.95 0.95
16:00-17:00 0.80 0.90 0.90 0.90 0.90 0.95 0.95
17:00-18:00 0.80 0.90 0.90 0.90 0.95 0.95 0.95
18:00-19:00 0.80 0.90 0.50 0.90 0.95 0.95 0.95
19:00-20:00 0.80 0.90 0.50 0.90 0.30 0.95 0.95
20:00-21:00 0.20 0.60 0.20 0.90 0.30 0.80 0.80
21:00-22:00 0.20 0.20 0.20 0.50 0.20 0.00 0.00
22:00-23:00 0.00 0.00 0.00 0.30 0.00 0.00 0.00
23:00-24:00 0.00 0.00 0.00 0.10 0.00 0.00 0.00
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w@ReY AT & folY AFA — a8l M @RI [T HaT (d)

TR WAl — dTed INMT @Ry Har
T B
IR (are, /<) afds T ol
E % CI_C’RN [SEGRSAS
AT | UpreT
g dHr | forde SRl T T E 5 E E
:

6 &1/ 6 e/ Iwe |7 1A/ e feqa/ |6 feq/[6 faq /|6 faq/

NHqdle NESIE NESIE HAWdle | didle | Hidlz

00:00-01:00 0.05 0 0.20 0.00 0.00 0.00 0.00
01:00-02:00 0.05 0 0.20 0.00 | 0.00 | 0.00 | 0.00
02:00-03:00 0.05 0 0.20 0.00 | 0.00 | 0.00 | 0.00
03:00-04:00 0.05 0 0.20 0.00 | 0.00 | 0.00 | 0.00
04:00-05:00 0.05 0 0.20 0.00 | 0.00 | 0.00 | 0.00
05:00-06:00 0.05 0 0.20 0.00 0.00 0.00 0.00
06:00-07:00 0.05 0 0.00 0.00 0.00 0.00 0.00
07:00-08:00 0.05 0 0.00 0.00 | 020 | 1.00 | 1.00
08:00-09:00 0.05 0 0.00 020 | 0.60 | 1.00 | 1.00
09:00-10:00 0.05 1 0.00 0.30 0.60 1.00 1.00
10:00-11:00 0.05 1 0.00 030 | 0.80 | 1.00 | 1.00
11:00-12:00 0.05 1 0.00 030 | 0.80 | 1.00 | 1.00
12:00-13:00 0.05 1 0.00 0.25 0.70 1.00 1.00
13:00-14:00 0.05 1 0.00 025 | 0.80 | 1.00 | 1.00
14:00-15:00 0.05 1 0.00 0.25 0.80 1.00 1.00
15:00-16:00 0.05 1 0.00 025 | 0.70 | 1.00 | 1.00
16:00-17:00 0.05 1 0.00 025 | 0.70 | 1.00 | 1.00
17:00-18:00 0.05 1 0.00 0.10 | 0.50 | 1.00 | 1.00
18:00-19:00 0.05 1 0.50 0.01 0.20 1.00 1.00
19:00-20:00 0.05 1 0.50 0.01 0.20 1.00 1.00
20:00-21:00 0.05 1 0.50 0.01 0.20 1.00 1.00
21:00-22:00 0.05 1 0.50 0.01 | 0.10 | 1.00 | 1.00
22:00-23:00 0.05 1 0.20 0.01 0.01 0.00 0.00
23:00-24:00 0.05 1 0.20 0.01 | 0.0l | 0.00 | 0.00
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AR 9—14 anrfaeg & forg gl — anfcred 9ad ()

afcrey

T AT SIEPCRIRCREll
rfafr =T SIEN fao e ERe
& E & E & E & E

00:00-01:00 0.65 0.90 0.10 0.10 0.00 0.00 0.00 0.00
01:00-02:00 0.65 0.90 0.10 0.10 0.00 0.00 0.00 0.00
02:00-03:00 0.65 0.90 0.10 0.10 0.00 0.00 0.00 0.00
03:00-04:00 0.65 0.90 0.10 0.10 0.00 0.00 0.00 0.00
04:00-05:00 0.65 0.90 0.10 0.10 0.00 0.00 0.00 0.00
05:00-06:00 0.65 0.90 0.10 0.10 0.20 0.50 0.00 0.00
06:00-07:00 0.50 0.90 0.20 0.20 0.40 0.70 0.30 0.50
07:00-08:00 0.50 0.90 0.30 0.40 0.40 0.70 0.50 0.80
08:00-09:00 0.30 0.90 0.40 0.70 0.40 0.70 0.50 0.80
09:00-10:00 0.15 0.90 0.40 0.70 0.40 0.70 0.50 0.80
10:00-11:00 0.15 0.90 0.40 0.70 0.40 0.70 0.50 0.80
11:00-12:00 0.15 0.90 0.40 0.70 0.20 0.30 0.00 0.00
12:00-13:00 0.15 0.90 0.40 0.70 0.20 0.30 0.00 0.00
13:00-14:00 0.15 0.90 0.20 0.20 0.20 0.30 0.50 0.50
14:00-15:00 0.15 0.90 0.20 0.20 0.20 0.30 0.50 0.80
15:00-16:00 0.15 0.90 0.20 0.20 0.40 0.70 0.00 0.80
16:00-17:00 0.15 0.90 0.20 0.20 0.40 0.70 0.30 0.30
17:00-18:00 0.30 0.90 0.40 0.40 0.40 0.70 0.30 0.30
18:00-19:00 0.50 0.90 0.40 0.40 0.40 0.70 0.00 0.00
19:00-20:00 0.50 0.90 0.40 0.40 0.40 0.70 0.30 0.50
20:00-21:00 0.65 0.90 0.30 0.30 0.00 0.00 0.50 0.90
21:00-22:00 0.65 0.90 0.20 0.20 0.00 0.00 0.50 0.90
22:00-23:00 0.65 0.90 0.10 0.10 0.00 0.00 0.50 0.90
23:00-24:00 0.65 0.90 0.10 0.10 0.10 0.00 0.50 0.90

aTfcred @ ol el — anfaed wae (d1)

aTfere
T AT SIEPCRIECREll TepTeT AT

db I SSSIE SICNIRCACE] arfafr et

:,
Efs
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& EE E & &
00:00-01:00 0.20 0.20 0.00 0.00 0.20 0.20 0.20 0.30
01:00-02:00 0.20 0.20 0.00 0.00 0.15 0.20 0.20 0.25
02:00-03:00 0.20 0.20 0.00 0.00 0.10 0.10 0.10 0.10
03:00-04:00 0.20 0.20 0.00 0.00 0.10 0.10 0.10 0.10
04:00-05:00 0.20 0.20 0.00 0.00 0.10 0.10 0.10 0.10
05:00-06:00 0.20 0.20 0.00 0.00 0.20 0.10 0.20 0.10
06:00-07:00 0.20 0.20 0.00 0.00 0.40 0.30 0.45 0.40
07:00-08:00 0.20 0.20 0.00 0.50 0.50 0.30 0.55 040
08:00-09:00 0.20 0.20 0.20 0.80 0.40 040 0.45 0.55
09:00-10:00 0.95 0.50 0.50 0.50 0.20 040 0.20 0.20
10:00-11:00 0.95 0.50 0.90 0.50 0.20 040 0.20 0.20
11:00-12:00 0.95 0.50 0.90 0.80 0.20 040 0.20 0.20
12:00-13:00 0.95 0.50 0.90 0.80 0.20 0.40 0.20 0.20
13:00-14:00 0.50 0.30 0.90 0.80 0.20 0.40 0.20 0.20
14:00-15:00 0.95 0.50 0.90 0.50 0.20 040 0.20 0.20
15:00-16:00 0.95 0.50 0.90 0.50 0.20 040 0.20 0.20
16:00-17:00 0.95 0.50 0.90 0.50 0.20 040 0.20 0.20
17:00-18:00 0.95 0.50 0.50 0.80 0.25 040 0.30 0.30
18:00-19:00 0.30 0.30 0.20 0.80 0.60 0.60 0.70 0.85
19:00-20:00 0.20 0.20 0.00 0.80 0.80 0.70 0.90 1.00
20:00-21:00 0.20 0.20 0.00 0.80 0.90 0.70 1.00 1.00
21:00-22:00 0.20 0.20 0.00 0.80 0.80 0.70 0.90 1.00
22:00-23:00 0.20 0.20 0.00 0.50 0.60 0.60 0.70 0.85
23:00-24:00 0.20 0.20 0.00 0.50 0.30 0.30 0.30 040

afaey & forg /gl — anfaey 9a= (JT)

arfaeg

RRRIICI TehTT TN SUBRYT SN

g6 by S | AT | e Pet g6 AP RSSIE]
P AT

7 feq /e
faq

TS
BSIEG
ATE
BINIEG

7 feq1 /e

. |E
=

00:00-01:00 0.05 0.05 0.50 0.30 0.20 | 0.20 | 0.05 0.05 0.30

01:00-02:00 0.05 0.05 0.05 0.20 0.20 | 0.20 | 0.05 0.05 0.10
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02:00-03:00 0.05 0.05 0.05 0.20 0.20 | 0.20 0.05 0.05 0.10
03:00-04:00 0.05 | 0.05 | 0.05 020 | 020 020| 005 |005]| 0.10
04:00-05:00 0.05 0.05 0.05 0.20 0.20 | 0.20 0.05 0.05 0.10
05:00-06:00 0.05 0.05 0.05 0.30 0.20 | 0.20 0.05 0.05 0.10
06:00-07:00 0.10 0.10 0.10 0.50 0.30 | 0.30 0.05 0.05 0.30
07:00-08:00 0.30 0.30 0.30 0.50 0.40 | 0.60 0.05 0.10 0.30
08:00-09:00 0.90 0.60 0.90 0.50 0.70 | 0.90 0.05 0.30 0.30
09:00-10:00 0.90 0.60 0.90 0.50 0.20 | 0.20 0.05 0.70 0.30
10:00-11:00 0.90 0.60 0.90 0.35 0.20 | 0.20 0.05 0.70 0.30
11:00-12:00 090 | 0.60 | 0.90 035 |020]020] 005 |070] 030
12:00-13:00 090 | 0.60 | 0.90 035 |020]020] 005 |070] 030
13:00-14:00 0.50 | 0.50 | 0.50 035 |020]020| 005 |070] 030
14:00-15:00 090 | 0.60 | 0.90 035 |020]020] 005 |070] 030
15:00-16:00 090 | 0.60 | 0.90 035 |020]020| 005 |070]| 030
16:00-17:00 090 | 0.60 | 0.90 035 |020]020| 005 |070]| 030
17:00-18:00 095 | 0.60 | 0.95 035 |030]030| 005 |070]| 030
18:00-19:00 0.50 0.05 0.95 0.70 0.50 | 0.50 0.05 0.30 0.30
19:00-20:00 0.30 | 0.05 | 0.95 090 | 050|050 | 005 | 0.10]| 030
20:00-21:00 0.30 0.05 0.95 0.90 0.50 | 0.70 0.05 0.10 0.30
21:00-22:00 0.20 0.05 0.95 0.90 0.70 | 0.70 0.05 0.10 0.30
22:00-23:00 0.10 0.05 0.95 0.70 0.40 | 0.40 0.05 0.05 0.30
23:00-24:00 0.05 0.05 0.95 0.40 0.20 | 0.20 0.05 0.05 0.30
affcred wae & forg SrRgei— (<)
arferey
SR ferre SRge IR & ST (A, /<)
RIESIRED arfarfer e EEd
RG] b
: N :
00:00-01:00 0.10 0.10 0 1 1 0
01:00-02:00 0.10 0.10 0 1 1 0
02:00-03:00 0.10 0.10 0 1 1 0
03:00-04:00 0.10 0.10 0 1 1 0
04:00-05:00 0.10 0.10 0 1 1 0
05:00-06:00 0.20 0.20 0 1 1 0
06:00-07:00 0.40 0.50 0 1 1 0
07:00-08:00 0.50 0.60 1 1 1 0
08:00-09:00 0.50 0.60 1 1 1 1
09:00-10:00 0.35 0.40 1 1 1 1
10:00-11:00 0.15 0.20 1 1 1 1
11:00-12:00 0.15 0.20 1 1 1 1
12:00-13:00 0.15 0.20 1 1 1 1
13:00-14:00 0.15 0.20 1 1 1 1
14:00-15:00 0.15 0.20 1 1 1 1
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15:00-16:00 0.15 0.20 1 1 1 1
16:00-17:00 0.35 0.40 1 1 1 1
17:00-18:00 0.50 0.60 1 1 1 1
18:00-19:00 0.50 0.60 1 1 1 1
19:00-20:00 0.50 0.60 1 1 1 1
20:00-21:00 0.50 0.60 1 1 1 1
21:00-22:00 0.30 0.40 1 1 1 1
22:00-23:00 0.20 0.30 1 1 1 1

23:00-24:00 0.10 0.10 1 1 1 1

s v @ R - (@)

arfore
T AT qrexl TH U aReT TAER TAER
LAk REIGE YpTaT
AT | arfafer wer SIS
! fa cE . N .
/e : | EE R iR
E ~ \ [ N~
00:00-01:00 1.00 0.01 0.01 0.00 0.50 0.50
01:00-02:00 1.00 0.01 0.01 0.00 0.50 0.50
02:00-03:00 1.00 0.01 0.01 0.00 0.50 0.50
03:00-04:00 1.00 0.01 0.01 0.00 0.50 0.50
04:00-05:00 1.00 0.01 0.01 0.00 0.50 0.50
05:00-06:00 1.00 0.01 0.01 0.00 0.50 0.50
06:00-07:00 0.00 0.50 0.70 0.00 0.50 0.50
07:00-08:00 0.00 0.50 0.70 0.00 0.50 0.50
08:00-09:00 0.00 0.30 0.50 1.00 1.00 1.00
09:00-10:00 0.00 0.15 0.30 1.00 1.00 1.00
10:00-11:00 0.00 0.15 0.20 1.00 1.00 1.00
11:00-12:00 0.00 0.15 0.20 1.00 1.00 1.00
12:00-13:00 0.00 0.15 0.20 1.00 1.00 1.00
13:00-14:00 0.00 0.15 0.20 1.00 1.00 1.00
14:00-15:00 0.00 0.15 0.20 1.00 1.00 1.00
15:00-16:00 0.00 0.15 0.20 1.00 1.00 1.00
16:00-17:00 0.00 0.15 0.20 0.00 1.00 1.00
17:00-18:00 0.00 0.30 0.30 0.00 1.00 1.00
18:00-19:00 1.00 0.50 0.50 0.00 1.00 1.00
19:00-20:00 1.00 0.50 0.70 0.00 1.00 1.00
20:00-21:00 1.00 0.65 0.70 0.00 1.00 1.00
21:00-22:00 1.00 0.65 0.90 0.00 0.50 0.50
22:00-23:00 1.00 0.01 0.01 0.00 0.50 0.50
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23:00-24:00 1.00 0.01 0.01 0.00 0.50 0.50
|Rl 9—15 T wa= T & oIy Al — T 9o T ()
SN {8
- —— ; i
T PINSR AR ey & el PIRSR | faemy &=
ufeam 3R
NSk
7 f@E=|7 f@wml7 f=
A9dE | ddeid| 99dE | 9dRed | a9 | ddreid /udE | /uE | /e
fes faq faq
00:00-01:00 | 0.00 | 0.00 0.00 0.10 0.00 0.00 0.05 0.05 0.05
01:00-02:00 | 0.00 | 0.00 0.00 0.00 0.00 0.00 0.05 0.05 0.05
02:00-03:00 | 0.00 | 0.00 0.00 0.00 0.00 0.00 0.05 0.05 0.05
03:00-04:00 | 0.00 | 0.00 0.00 0.00 0.00 0.00 0.05 0.05 0.05
04:00-05:00 | 0.00 | 0.00 0.00 0.00 0.00 0.00 0.05 0.05 0.05
05:00-06:00 | 0.00 | 0.00 0.00 0.00 0.00 0.00 0.05 0.05 0.05
06:00-07:00 | 0.00 | 0.00 0.00 0.00 0.00 0.00 0.05 0.05 0.05
07:00-08:00 | 0.00 | 0.00 0.00 0.00 0.00 0.00 0.05 0.05 0.05
08:00-09:00 | 0.00 | 0.00 0.00 0.00 0.00 0.00 0.05 0.05 0.05
09:00-10:00 | 020 | 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
10:00-11:00 | 0.40 | 0.40 0.40 0.40 0.20 0.20 0.50 0.50 0.40
11:00-12:00 | 0.60 | 0.60 0.60 0.60 0.30 0.50 0.95 0.50 0.60
12:00-13:00 | 0.60 | 0.70 0.60 0.70 0.50 0.70 0.95 0.50 0.60
13:00-14:00 | 0.60 | 0.90 0.60 0.90 0.50 0.70 0.95 0.50 0.60
14:00-15:00 | 0.70 | 0.90 0.70 0.90 0.50 0.70 0.95 0.50 0.60
15:00-16:00 | 0.70 | 0.90 0.70 0.90 0.50 0.80 0.95 0.50 0.40
16:00-17:00 | 0.70 | 0.90 0.70 0.90 0.50 0.80 0.95 0.70 0.40
17:00-18:00 | 0.70 | 0.90 0.70 0.90 0.50 0.80 0.95 0.95 0.40
18:00-19:00 | 0.90 | 0.95 0.90 0.95 0.60 0.95 0.95 0.95 0.80
19:00-20:00 | 0.90 | 0.95 0.90 0.95 0.60 0.95 0.95 0.95 0.80
20:00-21:00 | 0.90 | 0.95 0.90 0.95 0.60 0.95 0.95 0.95 0.80
21:00-22:00 | 0.00 | 0.00 0.40 0.40 0.60 0.95 0.05 0.50 0.80
22:00-23:00 | 0.00 | 0.00 0.30 0.30 0.60 0.95 0.05 0.05 0.80
23:00-24:00 | 0.00 | 0.00 0.10 0.10 0.30 0.95 0.05 0.05 0.80
SIRT 9o e & forg srgegar (@)
RITTOAT e e
SECAURCE ] foree 3=
GT ooy e
SRR _
7 faq / A< 7 faq/ A< RISIEREE RESIEIS
00:00-01:00 0.05 0.05 0.20 0.20
01:00-02:00 0.05 0.05 0.05 0.05
02:00-03:00 0.05 0.05 0.05 0.05




o194, fedmare ueen, 05 \gwé, 2019 /14 379TE, 1941 3315
03:00-04:00 0.05 0.05 0.05 0.05
04:00-05:00 0.05 0.05 0.05 0.05
05:00-06:00 0.05 0.05 0.05 0.05
06:00-07:00 0.05 0.05 0.05 0.05
07:00-08:00 0.05 0.05 0.10 0.10
08:00-09:00 0.05 0.50 0.10 0.10
09:00-10:00 0.05 0.50 0.20 0.20
10:00-11:00 0.90 0.90 0.40 0.40
11:00-12:00 0.90 0.90 0.70 0.70
12:00-13:00 0.90 0.90 0.70 0.80
13:00-14:00 0.90 0.90 0.70 0.95
14:00-15:00 0.90 0.90 0.70 0.95
15:00-16:00 0.90 0.90 0.70 0.95
16:00-17:00 0.90 0.90 0.70 0.95
17:00-18:00 0.90 0.90 0.80 0.95
18:00-19:00 0.90 0.90 0.80 0.95
19:00-20:00 0.90 0.90 0.80 0.95
20:00-21:00 0.90 0.90 0.80 0.95
21:00-22:00 0.05 0.90 0.80 0.80
22:00-23:00 0.05 0.90 0.50 0.60
23:00-24:00 0.05 0.90 0.30 0.40
ST ¥ g & foly g ()
NIERIEEEIGE
TG B S (A /A9) | |
T R | P GIIE;I_C;;)[I%I doTeR HaTd-| TeTeR Uhlel
visea SRERl
g AT 7 faq/ 7 faq/ 7 faq1/ 7 faq/ 7 faq/ 7 faq/
NiSIS SIS SIS RkSIE NiSIS NisIS
00:00-01:00 0 0 0 1.00 1.00 1.00
01:00-02:00 0 0 0 0.50 0.00 0.05
02:00-03:00 0 0 0 0.50 0.00 0.05
03:00-04:00 0 0 0 0.50 0.00 0.05
04:00-05:00 0 0 0 0.50 0.00 0.05
05:00-06:00 0 0 0 0.50 0.00 0.05
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06:00-07:00 0 0 0 0.00 0.00 0.05
07:00-08:00 0 0 0 0.00 0.00 0.05
08:00-09:00 0 0 0 0.00 0.00 0.05
09:00-10:00 1 1 1 0.00 1.00 1.00
10:00-11:00 1 1 | 0.00 1.00 1.00
11:00-12:00 1 1 | 0.00 1.00 1.00
12:00-13:00 1 1 1 0.00 1.00 1.00
13:00-14:00 1 1 | 0.00 1.00 1.00
14:00-15:00 1 1 1 0.00 1.00 1.00
15:00-16:00 1 1 1 0.00 1.00 1.00
16:00-17:00 1 1 1 0.00 1.00 1.00
17:00-18:00 1 1 1 0.00 1.00 1.00
18:00-19:00 1 1 1 1.00 1.00 1.00
19:00-20:00 1 1 1 1.00 1.00 1.00
20:00-21:00 1 1 1 1.00 1.00 1.00
21:00-22:00 0 1 | 1.00 1.00 1.00
22:00-23:00 0 1 1 1.00 1.00 1.00
23:00-24:00 0 1 | 1.00 1.00 1.00

ARl 9—16 AT Wa= W & oIy Al — Uel Rea oIk guedral wad

usl Reot iR gorArd

SATRIURIT TN UhTl ST [ SUBRT] fore T
ShRAL TR
G 3R Faed | | |
qure fo | a7 9 /v |7 /e | awre e | el

00:00-01:00 0.00 0.00 0.05 0.05 0.00 0.00
01:00-02:00 0.00 0.00 0.05 0.05 0.00 0.00
02:00-03:00 0.00 0.00 0.05 0.05 0.00 0.00
03:00-04:00 0.00 0.00 0.05 0.05 0.00 0.00
04:00-05:00 0.00 0.00 0.05 0.05 0.00 0.00
05:00-06:00 0.00 0.00 0.05 0.05 0.00 0.00
06:00-07:00 0.00 0.00 0.05 0.05 0.00 0.00
07:00-08:00 0.00 0.00 0.05 0.05 0.10 0.10
08:00-09:00 0.00 0.00 0.05 0.05 0.20 0.20
09:00-10:00 0.20 0.20 0.20 0.05 0.40 0.40
10:00-11:00 0.40 0.40 0.50 0.90 0.70 0.70
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11:00-12:00 0.60 0.60 0.95 0.90 0.70 0.80
12:00-13:00 0.60 0.70 0.95 0.90 0.70 0.95
13:00-14:00 0.60 0.90 0.95 0.90 0.70 0.95
14:00-15:00 0.70 0.90 0.95 0.90 0.70 0.95
15:00-16:00 0.70 0.90 0.95 0.90 0.70 0.95
16:00-17:00 0.70 0.90 0.95 0.90 0.70 0.95
17:00-18:00 0.70 0.90 0.95 0.90 0.80 0.95
18:00-19:00 0.90 0.95 0.95 0.90 0.80 0.95
19:00-20:00 0.90 0.95 0.95 0.90 0.80 0.95
20:00-21:00 0.90 0.95 0.95 0.50 0.80 0.95
21:00-22:00 0.00 0.00 0.05 0.05 0.00 0.00
22:00-23:00 0.00 0.00 0.05 0.05 0.00 0.00
23:00-24:00 0.00 0.00 0.05 0.05 0.00 0.00

AR 9—17 W WaT g & oIy I _gel — Ue! Red iR guRArd wa=

usl Reat 3R gorArd

T B CISUREIN TTER Hardd TATR YT
NMRASIEL A (3], /)| HARAT A
7 IGA/ |<rs 7 IG9/ |<rg 7 faq/ AwE 7 &A1/ |<E

00:00-01:00 0 0.20 0.00 0.05
01:00-02:00 0 0.20 0.00 0.05
02:00-03:00 0 0.20 0.00 0.05
03:00-04:00 0 0.20 0.00 0.05
04:00-05:00 0 0.20 0.00 0.05
05:00-06:00 0 0.20 0.00 0.05
06:00-07:00 0 0.00 0.00 0.05
07:00-08:00 0 0.00 0.00 0.05
08:00-09:00 0 0.00 0.00 0.05
09:00-10:00 1 0.00 1.00 1.00
10:00-11:00 1 0.00 1.00 1.00
11:00-12:00 1 0.00 1.00 1.00
12:00-13:00 1 0.00 1.00 1.00
13:00-14:00 1 0.00 1.00 1.00
14:00-15:00 1 0.00 1.00 1.00
15:00-16:00 1 0.00 1.00 1.00
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16:00-17:00 1 0.00 1.00 1.00
17:00-18:00 1 0.00 1.00 1.00
18:00-19:00 1 1.00 1.00 1.00
19:00-20:00 1 1.00 1.00 1.00
20:00-21:00 1 1.00 1.00 1.00
21:00-22:00 0 1.00 0.20 0.50
22:00-23:00 0 0.20 0.00 0.05
23:00-24:00 0 0.20 0.00 0.05
AR 9—18 FIRTR & folg STyl
FITTR
T E

TR
ST
A
(ameg
/9q)
SIS EIR

NEEI

CEIE B

00:00-01:00 0.00 0.00 0.00 0.00 0.80 0.00 0.80

01:00-02:00 0.00 0.00 0.00 0.00 0.80 0.00 0.10

02:00-03:00 0.00 0.00 0.00 0.00 0.80 0.00 0.10

03:00-04:00 0.00 0.00 0.00 0.00 0.80 0.00 0.10

04:00-05:00 0.00 0.00 0.00 0.00 0.80 0.00 0.10

05:00-06:00 0.00 0.00 0.00 0.00 0.80 0.00 0.10

06:00-07:00 0.00 0.00 0.00 0.00 0.00 0.00 0.10

07:00-08:00 0.00 0.00 0.00 0.00 0.00 0.00 0.10

08:00-09:00 0.20 0.40 0.30 0.20 0.00 1.00 0.80

09:00-10:00 0.20 0.75 0.50 0.50 0.00 1.00 0.80

10:00-11:00 0.20 0.95 0.95 0.50 0.00 1.00 0.80

11:00-12:00 0.80 0.95 0.95 0.50 0.00 1.00 0.80

12:00-13:00 0.80 0.95 0.95 0.50 0.00 1.00 0.80

13:00-14:00 0.80 0.95 0.95 0.50 0.00 1.00 0.80

14:00-15:00 0.80 0.95 0.95 0.50 0.00 1.00 0.80

15:00-16:00 0.80 0.95 0.95 0.50 0.00 1.00 0.80

16:00-17:00 0.80 0.95 0.95 0.50 0.00 1.00 0.80

17:00-18:00 0.80 0.95 0.95 0.50 0.00 1.00 0.80

18:00-19:00 0.50 0.95 0.50 0.50 0.80 1.00 0.80

»—A»—A»—A»—l»—t»—t»—l»—t»—l»—t»—tooooooooo(’ﬂw

19:00-20:00 0.20 0.40 0.30 0.40 0.80 1.00 0.80
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20:00-21:00 0.20 0.40 0.30 0.20 0 0.80 1.00 0.80
21:00-22:00 0.20 0.40 0.30 0.20 0 0.80 1.00 0.80
22:00-23:00 0.10 0.10 0.00 0.00 0 0.80 1.00 0.80
23:00-24:00 0.10 0.10 0.00 0.00 0 0.80 0.00 0.80

AR 9—19 FTARIS & oY JT — BRI Wa=

ITATRIE — BRI

T T RECILE] B | 980 | JoTER darad TAER YT

I ([ATe]/97) | HBI
TEOEE| EE| % :| tE
EE CE| &E| EE| BE| EEC

00:00-01:00 0 1 0.80 0.00 1.00 0.05 1.00
01:00-02:00 0 1 0.80 0.00 1.00 0.05 1.00
02:00-03:00 0 1 0.80 0.00 1.00 0.05 1.00
03:00-04:00 0 1 0.80 0.00 1.00 0.05 1.00
04:00-05:00 0 1 0.80 0.00 1.00 0.05 1.00
05:00-06:00 0 1 0.80 0.00 1.00 0.05 1.00
06:00-07:00 0 1 0.00 0.00 1.00 0.05 1.00
07:00-08:00 1 1 0.00 0.00 1.00 0.05 1.00
08:00-09:00 1 1 0.00 1.00 1.00 1.00 1.00
09:00-10:00 1 1 0.00 1.00 1.00 1.00 1.00
10:00-11:00 1 1 0.00 1.00 1.00 1.00 1.00
11:00-12:00 1 1 0.00 1.00 1.00 1.00 1.00
12:00-13:00 1 1 0.00 1.00 1.00 1.00 1.00
13:00-14:00 1 1 0.00 1.00 1.00 1.00 1.00
14:00-15:00 1 1 0.00 1.00 1.00 1.00 1.00
15:00-16:00 1 1 0.00 1.00 1.00 1.00 1.00
16:00-17:00 1 1 0.00 1.00 1.00 1.00 1.00
17:00-18:00 1 1 0.00 1.00 1.00 1.00 1.00
18:00-19:00 1 1 0.80 1.00 1.00 1.00 1.00
19:00-20:00 1 1 0.80 1.00 1.00 1.00 1.00
20:00-21:00 1 1 0.80 1.00 1.00 1.00 1.00
21:00-22:00 1 1 0.80 0.00 1.00 0.05 1.00
22:00-23:00 0 1 0.80 0.00 1.00 0.05 1.00
23:00-24:00 0 1 0.80 0.00 1.00 0.05 1.00

10. IRRME T gl AT & fow fSwiee w1 -

10.1 ITEA fa=I UG BT J—oeH AR AR 9 U< [oTiep BT FeiRor S o7 ufshar

§4.2.1.131R §4.2.1.2 @I 3Maegdar 2 {6 J—gcd AR AR AU U< IoNid (THTASIAT) Bl
JMSTHIN 15099 & AR FHl AT [G=IRT IauTe (Her 3R ¥ |Aigd) & forw FeiRa fhar
SIY | 9a9 3R H gS—3lih Ugld H §4.3.5 B SITIAT TSI FUYY (TAC]) & SYAN Bl

AMMITGHAT 2 |
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AR 10—1 3FRTs afddha hRgeM & oy fShice AM (A 3R WA Aled ol i)

Y THR TR YhR J-UThH S
il BY TR Tl TolfolT 7.1
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10.2.2 3RTE FAT T 3R FhIgaATscH :
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THYUESIT 3R GTEN Uil Ry &l ARl 10—1 # iffgwdifed fan S| oFiRes
AT ARAT R Fogaged & O 6 fve & o Rwiee g—gca &1 MuRT &=+ &
forg, AR 10—1 H AF @7 1.2 | O 1 | IRecs Rbaged W Fug & oy fSwice
J-gcH BT MR B & forg, TRl 10—1 F 791 B 1.6 A [OT BN |

10.3 93 Bd AT :
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J—HCH IR AR & oy J9d J—Fcd B 1 THHRT & FTAR FYh (HAT SIYT:

1
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1 + 1
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Usety qrmees~ THTAT ATATERIE BT J—aCdH
10.4 T R fAmtor

geUl SR R & 9T —ued Bl TUET & oy, gwdl AR FEv geR ¥ J-ueh
3R TUTeRIE & oY g7l g—ace 7= FHIPROT & AR HYch fhaT ST

Uge érare TTUTGRIET & W7 AR B fol J—Hch
Usesi sar~ SIIR T J—HCh
Ut crarr TN ATTIRIE BT J—HChH

IR 10—2 AW A7 SR ggete™ ARl &yl oFe Uit

BIE] ®Y T ST UdTedhd fafsre i
e /A s/ (T @)
T /HP B

NEIREIRNI qre 1145 0.2174 1.5839
SEN Sgele 270 0.0678 0.1578
WEReg WHe 9is qre 1404 0.4709 0.7218
TR Ife—3NT qre 1377 0.5128 1.2043
ITeIFolds TIRCSS dhhic <ildh 642 0.1839 0.794
i (qUH)
a9 IS 913 0.1959 0.6351
BISE! CI| 8500 106.48 11.1164
biczrym Rifotde s qre 1016 0.281 0.8637
HEITC FITHYER T 3146 2.44 2.1398
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SILCACIS] BIS] 1340 0.4384 0.8113
e divee Uiciabd dre qre 1251 0.3275 1.1948
e BRaR <i-oc ST 128 0.0491 0.1093
e BrRaR dre are 1276 0.388 0.8973
e @R 278 1.208 0.9719
RILTSACIISICH T3S 1070 0.1137 0.7943
R < ersd CIES! 2707 1.372 1.2082
Rt we o Skl 2520 0.6882 0.7859
A% Trga — arereH TS dl 2549 0.8018 1.6168
RRfA® ergd SIER] 2700 1.5996 1.1438
IESIRGES ES] 362 0.1422 0.4102
[ERUIRE SSihl 3209 3.7512 2.1223
Fol DI T[S SIE] 2531 0.6323 1.4253

2 A hfHa—iificme Wdl ST it degaR HcRaed, I, Ta.—3fear 9g® og
fafesTT vooit Red Us Saamdic ([ €1 § R §) 3R 7% &R Tdiexofiy Sofl #3red (T7 uF
AR g) |

3 ¥g o |AEN T B dIS3 d9dse WR Had AUl & oFd U BT SIeed
IuTe B

(https://www.beeindia.gov.in/)

M SEECE S faferse it
et /# qaTgdcd
S/ (T @) | v o /42 &
B ISARIGIES| / XY Tl YIRS 2477 1.0522 1.9654
BbIC Ald 25 /50 ATH 2427 1.3957 0.4751
BHblc Ald 30 /60 ATD 2349 1.4107 0.7013
BRI EIIS] 1750 1.012 2.0921
fhved ®ge c™d TSl 2390 1.5094 1.9427
BTNl ¥ R 2262 3.084 1.583
RGeS qTiT AT 1000 0.6134 3.8165
SOITIRS bS] @l B3 clgel SES] 571 0.2527 1.423
TFCSS UliReIRA (Tad U1 U) ERAl 30 0.0321 0.0374




3324 o, fRArEe e, 05 NS g, 2019 /14 3ATYIG 1941

BRI WiRed (Th AR °) [ 1183 0.2252 1.693
S BT 2049 1.2729 1.2887
SIS EIIS] 954 0.2654 1.1423
B AHC Ah D 581 0.1588 0.5359
e S 9S RS 529 0.2062 0.5769
T g ERel 49 0.0351 0.0339
&I HIgd UATST e 3535 2.4351 2.2511
=i BIg JTsC e 3473 2.5433 2.1996
E ETERER e 2650 2372 2.5275
PISINEES ST 96 0.045 0.1089
SESEEEIS EIS] 623 0.2527 0.6033
(SRR SIS 588 0.202 1.1918
e W s urssy ISR 542 0.1033 0.626
scfor <id U-Ige e 2911 2.3636 2.2349
gCiora TR e 2630 2.7752 2.1869
SIRTTHR UTelT UeelR eI 3006 2.7447 2.0954
amm S CES S fafdre it
fopetr / #1 gargdred
s/ (0 &) | w7 o /4R B
ST iSeihl 2982 3.4412 1.9617
PIcT I Akl 3102 3.0229 2.0732
s Uificdpa dars EISS 656 0.1841 1.2621
ATSH UTSSX SISISH 607 0.1286 0.7078
HTAR ®% <l CISA—5h 2531 0.6051 1.2809
QTSN HTHRER iSeihl 3128 2.8108 2.1943
HegH gcd hIsaRdle (TH S U%)  [drs 133 0.2045 0.961
JATTS BIgavdlS SIS 807 0.2459 0.6509
Ages Wi (THTH) BTq 7823 44.117 4.1896
fafRe wgeR — Aifer T EIS 364 0.071 0.3222
A ReT BrsaR — ©F Bl 773 0.2739 0.6427
AP IS TAR TSl NSl 949 0.2652 1.3389
BbIc YR T5ed eS| 2210 1.7248 1.3413
JqR <8 SIES] 2612 1.4763 1.2737
o 3R Weifimes uiiddd a8 [d@rs 902 0.271 0.974
IReX 3% uRe (41 o1 W) CISISH 1000 0.1353 0.9526
sy
ESIEES ars 697 0.221 0.7258
gifIiRIGIgIRE (I3MEeTR) ERiEll 40 0.0364 0.0685
gifer™R (TANATSiU®) ATRE D 1743 0.5027 1.6968
OIS BiF (GRUW) Sgele 40 0.0372 0.0704
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UIRTeld el TSl 2827 1.5331 1.6259
A RRIR — $HI TSl CES 2327 0.9907 0.4382
Farcol einl 2359 3.7603 1.8277
ST R FITHRER ol 3332 5.6405 2.777
qmH g BRI SO gaTgdhwd faferse et
feetr /4 sy / (TH B)
TH S /8P B
RISTS UleiRRAT (40 Sl 40 0.0269 0.0766
fepetl /4P

RiSTe dfeiRxa EReLl 25 0.0384 0.0763
e ERiELl 64 0.0461 0.0904
IgS — BIH ST 89 0.0561 0.1486
TS bl S 472 0.1679 0.5034
SIIES] s 959 0.2886 1.0258
¥d EISER 1600 0.3075 1.1343
v M e 2530 3.0097 1.5957
qdcrgd Y9 U-Tse eI 3068 2.1363 2.4484
qire dre SIS 274 0.0943 0.2753
qire dre—9od T SIS 353 0.0983 0.2621
T I (T 79) RITq 7950 13.5633 3.6351
TH 9 bl B 241 0.2331 0.5512
f drs SIS 760 0.2237 0.7098
AT D AhS] gs 665 0.2369 0.8412
TS TN SIRs] 2500 1.0493 1.9227
fees o IR 2500 1.0428 1.8904
SEREAEISEIEICTY e 3197 2.921 22184
f—ars SIS 1191 0.2977 0.8245
fafs wifdaa are SIS 788 0.2363 0.7075
fafewiss ez ME) 2719 1.4786 1.8049
RN gwikid=< 9 MR Ee 1520 0.6314 0.9951
g @)
e s 802 0.2652 0.8715
bl Ued fditsal e 3126 3.4258 2.2852
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[Authoritative English text of this Department Notification No. MPP-C(7)-1/2008-V dated
05-01-2019 as required under clause (3) of article 348 of the Constitution of India)

MPP & POWER DEPARTMENT
NOTIFICATION
Shimla-02, the 05 Janaury, 2019
No. MPP-C(7)-1/2008-V.—In exercise of the powers conferred by sub-section (1) of
Section 57 read with clause (a) of Section 15 of the Energy Conservation Act, 2001 (52 of 2001),
the Governor, Himachal Pradesh in consultation with the Bureau, hereby makes the following rules,

namely:-

1. Short title and commencement.—(1) These rules may be called the Himachal Pradesh
Energy Conservation Building Code Rules, 2018.

(2) They shall come into force on the date of their publication in the Rajpatra (e-Gazette)
Himachal Pradesh.

2. Definitions.—(1) In these rules, unless the context otherwise requires, -

(a) “Act” means the Energy Conservation Act, 2001 (52 of 2001);
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(b)

(©)

(d)

(e)

®
9]

(h)

“Authority Having Jurisdiction” means an organization, office, or individual
responsible for enforcing the requirements of the code or standard, or for approving
equipment, materials, an installation, or a procedure.

“best practices” means those measures that—

allow for optimizations of efficiencies in the identified components and systems to
enhance the energy efficiency of the building; or

(1) reduce the cost of construction having regard to the safety, stability of the
building structure, health and environmental provisions of Himachal Pradesh
State Government laws; and

(i) includes energy conservation measures approved by Himachal Pradesh Energy
Conservation Building Code Implementation Committee or Himachal Pradesh
Energy Conservation Building Code Compliant Technical Grievances Redressal
Committee or National Energy Conservation Building Code Implementation
Committee;

“building complex” means a building or group of buildings constructed in a
contiguous area for business, commercial, institutional purposes or assembly of
buildings under the single ownership of individuals or group of individuals or under
the name of a co-operative group society or on lease and sold as shops or office space
or space for other commercial purposes;

“built-up area” means the total covered areas on all floors of a building from the
basement to all storeys covered by walls and parapet measured at the floor levels
excluding parking;

“Bureau’” means Bureau of Energy Efficiency;

“bye-laws” means the building bye-laws framed by Himachal PradeshGovernment or
any authority under its control to regulate the building activities in its areas falling in
the jurisdiction of-

(1) all Municipal authorities or Committees or Councils;
(i) all Metropolitan areas or Nagar Panchayats;
(iii) all areas covered under the Development or Planning authorities;

under various development plans notified by Himachal Pradesh Government and
enforced by such authority in its jurisdiction in which the Himachal Pradesh
Energy Conservation Building Code 2018 compliant building shall be located and
includes any regulation or rule framed by Himachal Pradesh Government or any
other authority having jurisdiction established by the Himachal Pradesh
Government;

“Certified Energy Auditor (Building)” means a person who fulfills the eligibility
criteria specified in the National Energy Conservation (Minimum qualification for
Energy Auditors and Energy Managers) Rules, 2006 and has qualified National
Examination for Energy Conservation Building Code Compliance;



3342 o, fRArEe e, 05 NS g, 2019 /14 3ATYIG 1941

(i) “Code” means the Himachal Pradesh Energy Conservation Building Code 2018
(Annexure-‘A’) framed by the State Designated Agency, Directorate of Energy,
Government of Himachal Pradesh under the Act and amended from time to time,

(j) “compliance documents” mean the forms specified in Appendix D of the Code and
includes certificates from Empanelled Energy Auditors (Building) to conform
compliance with these rules,

(k) “connected load” means the total of the rated wattage of all equipment, appliances and
devices to be installed or installed in the building or part of the building or building
complexes in terms of kiloWatt (kW) that will be allocated to all applicants for electric
power consumption in respect of the proposed building or building complex, as the
case may be, on their completion;

(1) “construction documents” mean drawings or documents containing information
pertaining to building construction processes and approvals, building materials and
equipment specification, architectural details required by the authority having
jurisdiction;

(m) “contract demand” means the maximum demand in kiloWatt (kW) or kilo-Volt
Ampere (kVA) (within a consumer’s sanctioned load) agreed to be supplied by the
electricity provider or utility in the agreement executed between the user and the utility
or electricity provider;

(n) “Empanelled Energy Auditors (Building)” means a firm consisting of the Certified
Energy Auditor certified under Bureau of Energy Efficiency (Certification Procedures
for Energy Auditors and Energy Managers) Regulations, 2010 and Certified Energy
Auditor (Building), and empanelled with the Bureau;

(0) “energy conservation measures” mean the measures incorporated in the building
design for saving energy, or enhancing comfort in peak electrical or thermal demand,
or reducing cooling or heating load covering any element of a component with any
other element of the same or other component of the Code and includes any such
measure incorporated in the said building design of the proposed or existing building.

(p) “energy performance index” means annual energy consumption of a building in
kiloWatt-hours per square meter of the area of the building which shall be calculated as

per the following formula:

Annual energy consumption in kW

EPI=
total built— uparea (excluding storage area and the parking in
the basement) in m*

(q) “energy performance index ratio” means the ratio of the energy performance index
of the proposed building to the energy performance index of the standard baseline building;

(r) “establishment” means a business or other organization, or the place where an
organization operates and includes a Government establishment and private

establishment;

(s) “form” means the forms appended to these rules;
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(t) “owner” means a person, group of persons, a company, a trust, an institute, registered
body, board, corporation, autonomous bodies, State Government or Central
Government and its attached or sub-ordinate departments, undertakings and such other
agencies or organizations in whose name the property stands registered in the revenue
records for the construction of a building or building complex;

(u) “proposed design” means the computerized design of a building consistent with the
actual design of a building which complies with all the requirements of the Code either
through prescriptive or whole building performance method;

(v) “standard baseline design” means the standard design that complies with all the
mandatory and prescriptive requirements of the Code and has the same built-up area of
the proposed building;

(W) “SDA” means Directorate of Energy, Government. of Himachal Pradesh, the
nominated agency for Energy Conservation as per EC Act 2001.

(2) Words and expressions used herein and not defined, but defined in the Act, or in the
Code, shall have the meanings respectively assigned to them in the Act or in the  R-
ECBD 2018.

3. Application. - These rules shall apply to every building, which is used or intended to
be used for commercial purposes, having total built-up area equal to or greater than 750 square
meters and such building shall cover the following components, namely: -

(a) building envelope;

(b) comfort systems and controls (heating, ventilation and air conditioning service hot
water system);

(c) lighting and controls;

(d) electrical and renewable energy systems;

(e) any other system, as may be specified from time to time by the Bureau:

Provided that these rules shall not apply to equipment, appliances, devices and parts of
building that use energy primarily for manufacturing processes:

Provided further that wherever these rules are in conflict with safety, security, health or
environmental codes, or Bureau of Energy Efficiency’s Standard and Labelling for equipment or
appliances and Star Rating Program for buildings and if they are more stringent than the
requirement of these rules then they shall prevail over these rules:

Provided also that if any existing building after additions or alterations exceeds total built-
up of 750 square meters or more shall comply with the provisions referred to in clauses (a) to (e) of
this rule.

4. Compliance mechanism. — (1) The compliance of energy performance of a building
shall be ensured by the owner by following either of the following methods, namely: -

(a) Prescriptive Method. — The building shall comply with the mandatory requirements
and prescriptive requirements as specified in the Code for envelope components,
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(b)

comfort systems and controls, lighting and controls, electrical and renewable energy
systems;

Whole Building Performance Method. — The building shall comply with all mandatory
measures and the requirements specified in the whole building performance method of
the Code and the energy performance index of the proposed design under this method
shall be the same or less than the energy performance index of the standard baseline
design of building as follows:

EPI of Proposed Building

EPI Ratio = <l

2

EPI of Standard Building

The summary covering building envelope, comfort systems and controls, lighting and

controls, and electrical and renewable energy systems and their checklists under Prescriptive
Method and Whole Building Performance Method shall be as specified in the Appendix D of the

Code.

5.

Procedure for erection of Code compliant building. - (1) Every owner who intends

to erect or re-erect a building or make alterations or additions in any building under these rules
shall submit to the concerned authority having jurisdiction, an application in Form I accompanied

by—

(a)

(b)

(c)

construction documents duly signed by the owner together with an undertaking in
Form II;

construction documents shall ensure —
(i) compliance with the applicable building bye-laws in force;

(i1) building design incorporates energy conservation measures and best national and
international practices having regard to the climatic conditions of the site and
specific needs of the building so as to optimize the energy performance index
ratio of the building;

(ii1) that all the data, building features, identified energy conservation measures under
various building components and systems are shown in detail and in the manner
specified in the applicable bye-laws;

(iv) the drawing of plan, colour of plan, dimensions of plan, scale of plan as per
requirements of the applicable bye-laws in force;

compliance documents covering the construction of components and systems of the
Code, duly certified by Empanelled Energy Auditors (Building) including the
following, namely:-

(i) energy performance index ratio report in respect of the proposed building at the
design stage;

(i1) certificate in Form III by Empanelled Energy Auditors (Building) certifying the
compliance documents as specified in Appendix D of the Code;
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(ii1) have been scrutinized or verified in respect of the identified energy conservation
measures; and

(iv) an application with heading super scribed “Application for permission to
erect/re-erect an Himachal Pradesh Energy Conservation Building Code
Compliant Building”, duly signed by the owner seeking building permit from the
concerned authority having jurisdiction before starting construction work in
respect of the proposed building.

(2) The authority having jurisdiction may require submission of documents in electronic
form or hard copy of the documents, referred to in sub-rule (1).

3)

The Empanelled Energy Auditors (Building), at the design stage, shall follow the

following procedure of inspection, namely: —

(a)

(b)

scrutinize the construction documents with respect to—
(1) floor area;

(i1)) window area;

(ii1) wall area;

(iv) roof area of the building;

(v) built-up area of the proposed design of the building;

scrutinize the Code compliance documents and the check list as specified in the
Appendix D of the Code and identify -

(1) the energy conservation measures that are applicable to the proposed design of
building;

(i1) insulation quantities in walls and roof, and the construction assemblies, solar heat
gain co-efficient, visible light transmittance and thermal transmittance (U-factor)
for window assemblies;

(ii1) heating, ventilation and air-conditioning component tables for air-handling
equipment, refrigeration equipment, condensing equipment and air-flow
summaries;

(iv) heating, ventilation and air-conditioning equipment efficiencies and control
equipment;

(v) tables showing lighting equipment schedules;

(vi) lighting power density calculations in the design documents;

(vii) lighting controls;

(viii) motor efficiencies and controls;

(ix) findings of the document review to match with the energy model inputs for the
proposed building by using the simulation tool approved by the Bureau;
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(c)
(d)
(e)

®

4

scrutinize energy performance index ratio projected at the design stage;
verify and certify the items from (i) to (ix) of (b) and (c);

fill the check list as specified in the Appendix D of the Code and issue correction list in

case the design documents of the proposed design of building provide inadequate

information or do not meet the requirements of these rules and shall-

(i) communicate his findings in Form IV to the owner of the building under
intimation to the concerned authority having jurisdiction;

(i) give specified time to the owner to implement its findings;

(ii1) satisfy himself that the communication received from the owner within the
specified time, meet the findings and fulfill the shortcomings;

record his approval and complete the checklist conforming compliance with the Code
and these rules and issue the certificate of approval in Form V to the owner under

intimation to the concerned authority having jurisdiction and State designated agency.

The authority having jurisdiction on receipt of application under sub-rule(1) for issue

of permit for construction of proposed building shall—

(@)

(i)

)

approve the design and sanction building plan only after it has received a certificate in
Form II or Form IV from the Empanelled Energy Auditors (Building);

grant permit to erect or re-erect the building or add to or make alterations in the
building to carry out the construction works subject to the following conditions in its
sanction letter, namely: -

(A) the construction work shall be in accordance with the sanctioned plan and
requirement under the Code and these rules;

(B) the compliance with these rules shall be achieved during construction-in-progress;

(C) the building shall not be occupied before issuance of occupancy certificate to the
owner;

(D) the authority having jurisdiction may, at any stage, revoke the permit on receipt of
non-compliance report from the Empanelled Energy Auditors (Building) or on the
notice of any misrepresentation of material facts in the application in respect of
the provisions of these rules or the Code after giving a reasonable opportunity of
being heard to the owner.

After receiving the permit, the owner shall—

(a) give notice of his intention to start the construction work of the building in Form
VI,

(b) undertake construction of energy conservation measures incorporated in the
construction documents in terms of sub-clause (ii) of clause (b) of sub-rule (1);

(c) have flexibility in constructing the building components and systems covered in
the construction documents referred to in clause (a) of sub-rule (1) to most
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(6)

effective use of energy by Adopting best practices in such components and
systems to optimize the energy performance index ratio;

(d) take the approval of the Empanelled Energy Auditors (Building) before
undertaking such construction referred to in clause (c) if the components and
systems proposed to be constructed are other than those incorporated in the
constructionand compliance document.

The Empanelled Energy Auditors (Building), at construction stage, shall review, verify

the specifications of the parameters specified in sub-rule (3) and,

(a)

fill out the checklist specified in the Appendix D of the Code, provide comments if the
proposed design of building does not meet the construction requirements and specify
the shortcomings in compliance to the Code, these rules and sanctioned plan, and
shall—

(1) communicate its shortcomings and finding to the owner;

(i) give specified time to the owner to implement its findings;

(ii1) satisfy himself that the communication received thereafter from the owner meets

the specified findings and fulfill shortcomings;

(b)

(c)

(d)

(e)

(7

record his approval and complete the checklist indicating compliance with the Code
and these rules, and issue a certificate of compliance in Form VII to the owner under
intimation to the authority having jurisdiction;

where it is determined at any stage that construction is not proceeding in accordance
with the sanctioned plan or is in violation of any of the provisions of the Code and
these rules, Empanelled Energy Auditors (Building) shall notify the owner, and request
for additional information with respect to his findings or on the short comings
identified by him as per Form VIII;

in case the Empanelled Energy Auditors (Building) is satisfied with the additional
information provided by the owner, he shall record the same in the certificate of
compliance in Form VII and communicate the same to the owner under intimation to
the authority having jurisdiction;

in case the Empanelled Energy Auditors (Building)is not satisfied with the additional
information submitted by the owner he shall report the same to the authority having
jurisdiction to ensure that all further construction is stayed until correction has been
effectuated and a certificate of compliance has been issued by Empanelled Energy
Auditors (Building).

Every owner shall submit a notice of completion of the building in Form IX to the

authority having jurisdiction on the completion of work including the works related to energy
conservation measures specified in the sanctioned permit along with the certificate in Form X
issued by the Empanelled Energy Auditors (Building) certifying the completion of the building
accompanied by —

(a)

the duly completed compliance forms together with check list of various components
covered under rule (3) at the completion stage which shall include the followings-
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(i) review of heating, ventilation and air-conditioning component tables for air-
handling equipment, refrigeration equipment, condensing equipment, air-flow
summaries, tables showing lighting equipment specifications, and tables showing
motor specifications;

(i1) inspection of lighting equipment like lamps, ballasts, to confirm fixture wattage
and inspection shall include at least random check across according to the type of
usage in the building to determine lighting power density;

(i11) review the required lighting controls such as manual switching off perimeter, day
lighting circuits, automated occupancy-based control, photo sensor controls, and
automated timer-based controls;

(iv) review of coefficient of performance values of installed heating, ventilation and
air-conditioning equipment and control equipment;

(v) review of efficiencies of installed motor and controls;
(vi) review of power factor and power distribution losses;
(vii) review the required check metering and monitoring system.

(b) a list of the energy related building features in the proposed design, if any, which are
different from the sanctioned or standard baseline design;

(c) all documents and invoices in support of the construction undertaken with respect to all
energy conservation measures including insulation, fenestration, heating, ventilation
and air-conditioning, lighting and electrical systems, water heating systems of the
building.

(8) If the energy performance index ratio at the completion stage is less than or equal to
one as compared to the sanctioned plan of the building, it shall be deemed to have complied with
the Code and these rules.

(9) Ifthere is deviation in the energy performance index ratio of the sanctioned plan that is
it is more than one as compared to the sanctioned plan of the building, Empanelled Energy
Auditors (Building) shall record its findings in Form XI and communicate the same to the owner
and seek compliance of the same through incorporation of additional energy conservation measure.
The Empanelled Energy Auditor (Building) shall render technical assistance to the owner to ensure
that the proposed design of building becomes compliant with these rules.

(10) The owner shall neither occupy nor allow any other person to occupy the building or
part of the building covered under these rules for any purpose until such building or such part
thereof has been granted occupancy certificate under the bye-laws of the authority having
jurisdiction.

(11) The owner shall give notice of completion of the building and seek permission for
occupancy.

(12) The authority having jurisdiction on receipt of such notice by the owner accompanied
by a certificate by the Empanelled Energy Auditors (Building), issue the occupancy certificate in
Form XII incorporating inter alia the following conditions, namely: -
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(i) that the energy performance of the building shall be monitored and verified by the
Himachal Pradesh Energy Conservation Building Code Implementation
Committee;

(i1) that the owner through the Empanelled Energy Auditors (Building) shall submit
to the State designated agency, an energy performance index report as per Form
XIIT under intimation to Bureau for two consecutive years after the building has
been fully operational;

(ii1) in case the energy performance index ratio of the building is more than one, the
authority having jurisdiction may issue a provisional occupancy certificate subject
to the condition that the owner shall undertake energy audit of the building to
identify additional energy conservation measures to achieve the energy
performance index ratio of the building approved in the sanctioned plan or permit
within a period of three years;

(iv) if the owner fails to achieve the energy performance index ratio as specified in
clause (iii) within a period of three years from the date of occupancy of the
building the authority having jurisdiction shall place the matter before the
Himachal Pradesh Energy Conservation Building Code Technical Grievances
Redressal Committee, which shall hear the owner and the Empanelled Energy
Auditors (Building) and make recommendations in the matter accordingly and the
authority having jurisdiction shall comply with such recommendations.

(13) The process shall be continued repeatedly till energy performance index ratio of the
building comes to less than one or equal to one and Empanelled Energy Auditors (Building) shall
fill and submit the compliance documents, as specified in Appendix D of the Code, of various
energy conservation measures at each stage namely, design, construction and completion, to
achieve conformity with the Code and these rules.

(14) The simulation tool referred in sub-rule (3) shall be based on the standard method of
test for the evaluation of building energy analysis computer program.

(15) The owner may approach the Himachal Pradesh Energy Conservation Building Code
Compliant Technical Grievances Redressal Committee for redressal of any grievance under the
provisions of these rules.

6. Committees.—(1) The Directorate of Energy shall constitute State Energy
Conservation Building Code Implementation Committee headed by the Chief Secretary of the State
or, his nominee and following members—

(a) arepresentative from Bureau.

(b) arepresentative from Himachal Pradesh Public Works Department.
(c) representative from Discoms & Electrical Inspectorate.

(d) representative from Municipal Corporation Shimla (MCS)

(e) representative from Urban Development & Housing (UDH).

(f) representative from Development Authorities.

(g) arepresentative from construction industry.

(h) a BEE empaneled ECBC Master Trainer.

(i) asenior representative from DOE, EC Cell, as member Secretary.
(j) any other member nominated by the chairperson.
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(A) The State Energy Conservation Building Code Implementation Committee shall:

(1) promote energy efficiency standards through optimization of parameters in the
various components and systems of the building in line with the provisions of
these rules to enhance the building performance and provide every support to it to
make it an effective instrument of promoting energy conservation and energy
efficiency in the commercial buildings or establishment;

(i) forward its recommendations to the Bureau to assist the National Energy
Conservation Building Code Implementation Committee to develop and revise
energy consumption standards for buildings, in terms of energy performance
index, zone-wise - hot and dry, warm and humid, composite, temperate and cold
climate zones, classification-wise;

(i11) create awareness about Himachal Pradesh Energy Conservation Building Code
and procedure for erection of code compliant building;

(iv) promote construction of energy efficient buildings ensuring quality and
consistency in their constructions having regard to the climatic conditions and
needs of the building projects;

(v) promote capacity building of building professionals, developers and contractors to
promote energy efficient designs of buildings in close co-ordination with
authorities having jurisdiction;

(vi) undertake performance review of annual work of all Empanelled Energy Auditors
(Building) to check their credentials;

(B) Himachal Pradesh Energy Conservation Building Code Compliant Technical
Grievances Redressal Committee headed by an officer of the Urban Development and
Housing Department, Government of Himachal Pradesh, with other members, not
exceeding four, nominated by the Himachal Pradesh Energy Conservation Building
Code Implementation Committee who are qualified by experience and training to pass
judgment upon matters pertaining to construction of Code compliant building in the
State, to—

(1) hear grievance filed by the owner of a Code complaint building within the
specified time period given by the authority having jurisdiction relating to the
building permit, completion -certificate, occupancy certificate of building
including determination of the energy performance index ratio at the completion
stage and interpretation of these rules or any other grievance arising out of the
implementation of the Code and these rules;

(i1)) make recommendations to the authority having jurisdiction to reconsider such
issue, or for implementation by the authority having jurisdiction, as the case may
be.

(2) The National Energy Conservation Building Code Implementation Committee
constituted by Bureau of Energy Efficiency shall evaluate the recommendations of the State Energy
Conservation Building Code Implementation Committee sent under sub-clause (ii) of clause (a) of
sub-rule (1) and finalize its recommendations regarding formulation of national energy
consumption norms and standards climate zone wise, classification-wise of Code compliant design.
Bureau shall update the code as per laid down notified procedure.
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7.

)
(a)

Responsibilities and duties of the owner.—(1) The owner of the Code compliant
building shall carry out the work of the said building in accordance with the requirements of the
Code and these rules.

Every owner shall—

engage Empanelled Energy Auditors (Building) in development of building design,
installation of energy conservation measures and equipment to meet with the
requirements of these rules and ensure following, namely:—

(b)

(c)

(1) finalize the compliance approach relevant for his building project based on
the complexity of the building, budget and time constraints;

(i1) finalize the energy conservation measures as per the Code as amended from
time to time having regard to the location of the proposed building;

(iii) to integrate the energy conservation measures in the building design in
accordance with the provisions of these rules;

(iv) that drawings, specifications and compliance forms are prepared and energy
conservation measures are reflected in the building design documents and
submitted to the authority having jurisdiction in compliance with the
requirements of the rules accompanied by a certificate specifying the energy
performance index ratio of the building by the Empanelled Energy Auditors
(Building) that the documents are as per the requirement of these rules;

(v) notice is given within the validity of sanction to the authority having
jurisdiction of his intention to start the construction work at the building site;

(vi) commence the work within the period specified by the authority having
jurisdiction from the date of such notice or seek extension of time for starting
the construction work, wherever necessary;

(vii) ensure that the designed energy conservation measures are adopted in the
construction of the building and installation of its components and systems.

permit the Empanelled Energy Auditors (Building) to enter the building or
premises at any reasonable time for the purpose of inspection to ensure
compliance of building works with rules and regulations under the Act;

give written notice to the authority having jurisdiction intimating the completion
of the construction work along with a certificate from the Empanelled Energy
Auditors (Building) to the effect that—

(i) the construction of the building has been done in accordance with the
sanction of the building permit;

(i1) all the energy conservation measures have been installed and inspected, and
they meet the requirements of the Code and these rules;

(ii1) the building design meet with the provisions of the Code and these rules;
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(d)

(e)

®

(2

(h)

give written notice to the authority having jurisdiction as well as to the State
designated agency in case of termination of the services of Empanelled Energy
Auditors (Building) and appointment of other Empanelled Energy Auditors (Building)
in its place;

obtain an occupancy permit from the authority having jurisdiction prior to any
occupancy of the building or part thereof after completion of the building;

report the practical difficulties to the Empanelled Energy Auditors (Building), if any,
in carrying out the provisions of these rules, who shall take necessary action in
consultation with State designated agency and Himachal Pradesh Energy Conservation
Building Code Implementation Committee;

on the receipt of the notice, if any, from the authority having jurisdiction, he shall
discontinue such usage within reasonable time as specified in such notice and in no
case he shall disregard the provisions of these rules;

where he proposes to alter the installation of any system or material or equipment on
account of improving the energy efficiency of the building contrary to the system,
material or equipment as indicated in the sanction plan he shall use or install such
system or material or equipment after obtaining the necessary approval of the
Empanelled Energy Auditors (Building):

Provided that it does not violate the spirit and intent of the provisions of these rules:

Provided further that such change shall not compromise with the building requirements
namely, structural stability, safety, health or environmental provisions of Central laws and State
laws applicable to the buildings covered under these rules.

3)

The owner may approach the Himachal Pradesh Energy Conservation Building Code

Compliant Technical Grievances Redressal Committee for redressal of any grievance under the
provisions of these rules.

7.

Role, responsibilities and duties of the Empanelled Energy Auditors (Building).—

The Empanelled Energy Auditors (Building), whose services are engaged by the owner, shall—

(a)

(b)

verify and certify —

(1) the design of the building keeping in view the design criteria, energy goals of the
project, energy systems performance verification plan, and the modeling
approach;

(i) the energy conservation measures based on the design approach for the project
under consideration;

(ii1) construction documents and compliance documents, compliance forms and
checklists specified to ensure that the building complies with the Code and these
rules;

(iv) energy performance index ratio of the proposed building;

furnish a certificate under its seal and authorized signature to the effect that drawings,
specifications, construction documents, compliance documents and forms prepared
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(c)

(d)

(e)

®

€]

9.

covering building envelope, comfort system and controls, lighting and electrical power
systems, wherever applicable, and all other Code related documentation prepared for
submission to the authority having jurisdiction ensuring compliance with these rules;

inspect the building works from the design stage to its commissioning stage of
buildings including their uses under these rules and based on his certification, the
authority having jurisdiction shall issue building permit, approve construction of
building, issue completion and occupancy certificates;

the Empanelled Energy Auditors (Building) shall ensure that none of the professionals
or employees working under him/her is engaged in any work in connection with the
construction or alteration of the concerned building covered under these rules to ensure
that there is no conflict of interest with his/her official duties with the interests of the
authority having jurisdiction;

report to State designated agency on such unusual technical issues that may arise due
to issue of building permit or construction of building or during occupancy stage;

provide inputs to the National and State Energy Conservation Building Code
Implementation Committees to facilitate for better implementation of the Code and
these rules;

promote norms and standards specified in the Code.

Responsibilities and duties of State designated agency.—The Directorate of Energy

(DoE) established by Government of Himachal Pradesh under clause (d) of section 15 of the Act, in
consultation with Bureau, shall-

(a)

(b)

(c)

(d)

Q)

coordinate, regulate and enforce provisions of the Code and these rules for efficient use
of energy and its conservation under the Act in Himachal Pradesh,;

ensure every commercial building or establishment having total built-up area of 750
square meter or more, be constructed in compliance with these rules;

monitor the performance of the Empanelled Energy Auditors (Building) to improve the
quality, consistency and rate of compliance of these rules with a view to make the
cadre of Empanelled Energy Auditors (Building) as effective instruments for
promotion of energy efficiency in the building sector in the State;

create a data bank in the State to measure the compliance rates of the Code compliant
buildings and accurately account for the energy savings resulting from the compliance
of these rules;

also create a data bank on energy use per square meter of area of the building under
different zones namely, hot and dry, composite and cold, separately for each category
in the State;

take necessary steps to make energy performance index as a measure to comply with
these rules in the various categories of buildings and send its recommendations to the
Bureau for the formulation of energy consumption norms and standards in respect of
various categories of buildings constructed zone-wise in the State;
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(2

(h)

W)

10.

arrange conduct site visits, if considered necessary, to determine the accuracy of
reporting by Empanelled Energy Auditors (Building) in the State;

prepare a report on performance of Empanelled Energy Auditors (Building) listing out
the projects complying with these rules, projects in violation of compliance with these
rules and the level of violation, and provide summary of such violations for each year
to the Bureau of Energy Efficiency;

coordinate with the authority having jurisdiction to amend their building bye-laws
incorporating the provisions of these rules for the purpose of construction of buildings
in compliance with the Code and these rules;

provide necessary support to the authority having jurisdiction to conform to the
provisions of these rules with regard to matters concerning design construction
including energy conservation measures and occupancy for improving the energy
performance of Code compliant buildings and effectiveness in compliance of these
rules.

Miscellaneous.—(1) The use of any energy conservation measures or method or

design or construction not specifically specified under these rules shall not be prevented by the
authority having jurisdiction if such energy conservation measures or method or design or
construction is found to be satisfactory by the Himachal Pradesh Energy Conservation Building
Code Compliant Technical Grievance Redressal Committee and such energy conservation
measures or method or design or construction assist the owner in optimizing the energy
performance index ratio in the use of energy on its occupancy.

(2) The Code on periodic revision by Bureau shall be adopted by the state as per the
provision of the EC Act.

Any clarifications/amendment issued by Bureau during the applicability of the adopted code
shall also be implied to be applicable to the state if recommended by the State Energy Conservation
Building Code Implementation Committee.

By oder,
PRABODH SAXENA,
Principal Secretary (Power).

Form-1
[See rule 5(1)]

Application for seeking building permit in respect of erection/ re-erection/making
alteration in the Himachal Pradesh Energy Conservation Building Code compliant Building.

To

The Commissioner or (name of the competent authority)
Authority having jurisdiction,
Name of the city

Date:  / /
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Subject.—Application for erection of Himachal Pradesh Energy Conservation Building Code
compliant  building in  premises of Plot no. Block

No Scheme Street Name of the town/city.

Sir,

I/We the under signed hereby give you notice of my intention to erect /re- erect/alter
Himachal Pradesh Energy Conservation Building Code Compliant Building under the Himachal
Pradesh Energy Conservation Building Code Rules, 2018 in the premises of plot
No. Block No. Scheme and request for issue of building
permit for the construction of Himachal Pradesh Energy Conservation Building Code compliant
building. The following documents are enclosed.

(1) Construction Documents and Compliance Forms together with check-lists
incorporating the installation of Energy Conservations Measures specified in the
aforesaid rules.

(ii)) The Construction Documents and Compliance Forms together with check-lists have

been verified by Shri-------------- Regd. number Empanelled Energy
Auditors (Building). A certificate in Form II duly signed and sealed in this regard is
enclosed.
Yours faithfully,
(Name of the owner)
Address

Tel. No./Mobile No.

FORM-II
[See rule 5(1)(a)]

[Undertaking by owner for construction of the Himachal Pradesh Energy
Conservation Building Code compliant building]|

I/We am/are the owner(s) of the aforesaid Plot No. Block
No. and the proposed building on completion of construction shall have total built-up
area equal to or greater than 750 square meters and is proposed to be constructed to be used or
intended to be used for commercial purposes.

The proposed building accordingly attracts the provisions of Himachal Pradesh Energy
Conservation Building Code Rules, 2018.

I/we undertake that the aforesaid building shall be constructed in accordance with the bye-
laws of the Municipal Authority and the provisions of the Himachal Pradesh Energy Conservation
Building Code Rules, 2018. In case any deviation is noticed during the construction of the
Building, I/we shall indemnify the loss to the authority having jurisdiction.

I/ we further undertake that the information supplied in the enclosed drawings and the
application is accurate to the best of my/our knowledge and if any of the information supplied is
found to be incorrect and such information result in loss to the Central or the State Government or
any other authority under them. I/ we undertake to indemnify such loss.

Signature,

(Name of the owner)
Address ,

Tel. No./Mobile No. .
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Forwm-II1

[(See rule 5(1)(c)(ii) and 5(4)(a)(i)]

[Certificate from Empanelled Energy Auditors (Building) to be enclosed with the application
for Building Permit for Himachal Pradesh Energy Conservation Building Codecompliant

building]

I/We am/are Empanelled Energy Auditors (Building) having registration No / under
the Energy Conservation Act 2001 (52 of 2001) and am authorized to scrutinize and verify the
design of Himachal Pradesh Energy Conservation Building Code compliant building. I/'We certify

that —

(a)

(b)

(c)
(d)

(e)

®

I/We have scrutinized the construction documents, undertaking given by the owner
duly signed by the owner/design professional showing all the pertinent data and
features of the building, equipment and systems in sufficient details covering building
envelop, heating, ventilation and air-conditioning, service hot water, lighting and
electrical power in accordance with municipal bye-laws and with Himachal Pradesh
Energy Conservation Building Code rules,2018 in respect of building proposed to be
constructed on plot on ---------------- block no--------- scheme in the city of
in the State of ;

I/We have scrutinized the compliance forms with the check- lists to ensure compliance
with the bye-laws and Himachal Pradesh Energy Conservation Building Code rules,
2018.

The compliance documents have been duly inspected by the undersigned.

The energy performance index ratio of the building design as per compliance
documents, at the design stage is equal to or less than one and is therefore in
compliance with Himachal Pradesh Energy Conservation Building Code Rules, 2018.

It is certified that all required scrutiny and verification of the documents submitted
have been carried out diligently, truthfully and all reasonable professional skill, care
and diligence have been taken in scrutinizing and verifying the drawings of the
buildings and compliance forms together with check—lists covering the various
components of Himachal Pradesh Energy Conservation Building Code Rules, 2018.

The contents of all the documents submitted along with the application are a true
representation of the facts and nothing has been concealed.

There is no objection for issue of building permit in respect of the aforesaid proposed
building in so far as requirements of Himachal Pradesh Energy Conservation Building Code Rules,
2018 are concerned.

Signature,

Name of the Empanelled Energy Auditors(Building),
Registration No /SEAL.

Date.
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FORM-1V

[See rule 5(3)(e)(i) & 5(4)(a)(i)]

[Certificate of Inspection by Empanelled Energy Auditors (Building) on review of
Building Permit Application in respect of the proposed building -Communication of
omissions and non-compliance to owner]|

To
Shri ,
Address
Subject: Application for erection of proposed Building in premises of Plot no. Block No.
Scheme Street Name of the town/city- Details of omission /non-

compliance with Himachal Pradesh Energy Conservation Building Code rules, 2018 on design
stage inspection.

Sir,

/We, oo, (Name), being an authorised Empanelled Energy
Auditors (Building)videorderNo. hereby state I/we have reviewed and
verified the undertakinggiven byyou and haveinspectedthe construction documents, compliance
forms, check-lists, submitted along with building permit application in respect of the various
elements specified in sub-rule (3) of rule 5 of the various components of the proposed building in
respect of the subject building and inform that the following omission/non-compliance have been
discovered on inspection —

(1)

(i)
(iii)
(iv)

It is requested that the necessary energy conservation measure in consultation with your
design team be carried out in order to bring them in compliance with Himachal Pradesh Energy
Conservation Building Code Rules, 2018. You are accordingly requested to take corrective action
within a period of one month from the date of issue of this letter. Further action on your application
for issue of building permit shall be taken after satisfactory compliance of the aforesaid
omission/non-compliance.

Signature,

Registration No/Mobile,

Number.Empanelled Energy Auditors(Building),
Seal.



3358 o, fRArEe e, 05 NS g, 2019 /14 3ATYIG 1941

Form V
[See rule 5(3)(f)]

[Certificate of Inspection by Empanelled Energy Auditors (Building) on review of
building permit application enclosing construction documents and compliance forms in
respect of Himachal Pradesh Energy Conservation Building Code compliant building]

/We, ..o, (Name), being an authorized Empanelled Energy Auditors
(Building) videorderNo. hereby state that I/we have reviewed and
verifiedthe undertaking given by the owner,, and have inspected the construction documents,
compliance forms, check-lists, submitted along with building permit application in respect of the
various elements of the proposed Himachal Pradesh Energy Conservation Building Code compliant
building inthe premises of plot
No. BlockNo. Scheme Town/City Stateof
_and certify that the

(1) the omission/non-compliance pointed out by the undersigned in the certificate of
Inspection dated .........have been complied with satisfactorily;

(i1) the energy performance index ratio calculation match with the data given in the
aforesaid documents and is in compliance with Himachal Pradesh Energy
Conservation Building Code rules, 2018.

I/We further certify that —

(a) all reasonable professional skill, care, and diligence have been taken in verifying the
compliance forms in respect of the various elements of the components covered in
Himachal Pradesh Energy Conservation Building Code rules, 2018 and contents
thereof are a true representation of the facts and meet the requirements of Himachal
Pradesh Energy Conservation Building Code rules, 2018.

(b) There is no objection for issue of building permit in respect of the aforesaid proposed
building in so far as requirements of Himachal Pradesh Energy Conservation Building
Code Rules, 2018 are concerned.

The check-list duly completed and signed by the undersigned is enclosed.

Signature,

Authorized/Empanelled Energy Auditors (Building),

Registration number/ Mobile number,

Seal.
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FORM-VI

[See rule 5(5)(a)]

Notice for commencement of construction work of Himachal Pradesh Energy
Conservation Building Code Compliant Building.

To
Date:  / /
The Commissioner or (name of the competent authority)
Authority having jurisdiction,
Name of the City.
Subject—Erection of = Energy  Conservation Building Code compliant building
on premises  of Plot  no. Block No. Scheme
Street Name of the town/city-Notice for commencement of building
construction works.
Sir,

I/We hereby give notice for commencement of building works including implementation of
Energy Conservation Measures for erection of Himachal Pradesh Energy Conservation Building
Code compliant building in the aforesaid site i.e. Plot No. ........ scheme.............. street in
pursuance of the sanction granted by the Authority having jurisdiction/vide file No. /letter

Yours faithfully,

Signature of the owner,
(Name of the owner),
Address of the owner.

FORM VII
[See rule 5(6)(b) and (d)]

[Certificate of Inspection by Empanelled Energy Auditors (Building) on review of
construction works enclosing construction documents and compliance forms in respect of
Himachal Pradesh Energy Conservation Building Code compliant building-- Issue of
certificate of compliance].

To

The Owner,
Address.

UWe, oo, (Name), being an authorised/Empanelled Energy Auditors
(Building)vide orderNo. hereby state I/we have reviewed the undertaking
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given by the owner, energy conservation measures installed during the construction works and
have reviewed the construction documents, compliance forms,check-lists, submitted along with
progress in construction works in respect of the various elements of the components referred to in
sub-rule (6) of Rule 5 of the proposed Himachal Pradesh Energy Conservation Building Code
compliant building in the premises of plot No.
BlockNo. scheme Town/City State of and certify that
the energy performance index ratio calculation match with the data given in the aforesaid
documents;

I/We further certify that all reasonable professional skill, care, and diligence have been
taken in verifying the construction document and compliance forms in respect of the various
elements of the components covered in Himachal Pradesh Energy Conservation Building Code
rules, 2018 and contents thereof are a true representation of the facts and meet the requirements of
Himachal Pradesh Energy Conservation Building Code rules, 2018.

The check-list duly completed and signed by the undersigned is enclosed.
Signature

Name
Empanelled Energy Auditors(Building),
Registration No./Mobile number.
Seal

Copy to:— Commissioner, Authority having jurisdiction/Name of the City/Town Chief Executive,
State designated agency/Address.

FORM-VIII
[See rule 5(6)(c)]

[Certificate of Inspection by Empanelled Energy Auditors (Building) on review of
construction works enclosing construction documents and compliance forms in respect of
Himachal Pradesh Energy Conservation Building Code compliant building- Issue of
certificate of non-compliance]

To

Address Date: / /

Sub: Erection of Himachal Pradesh Energy Conservation Building Code compliant Building on
premises of plot No. block No. scheme street name of the
town/city-Communication of findings by the Empanelled Energy Auditors (Building).

Sir/Madam,

I/'We,..........................(Name),being an authorised/Empanelled Energy Auditors (Building)
vide order No. hereby statel/we have reviewed the undertaking
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given by the owner, and energy conservation measures under construction and have reviewed the
construction documents, compliance forms, check-lists,submitted along with progress in
construction works in respect of the various elements of the components of the proposed
Building in the premises of plot No. Block No. Scheme
Town/City State of and have to state that the construction has not proceeded
in accordance with the sanctioned plan and has deviated/is deviating the following provisions of
Himachal Pradesh Energy Conservation Building Code Rules, 2018 namely:—

(1)
(1)
(iii)

2. None of the above deviations are covered in the best practices approved by the
Himachal Pradesh Energy Conservation Building Code Implementation Committee.

or

The following deviations are covered in the best practices by Himachal Pradesh Energy
Conservation Building Code Implementation Committee.

3. The building owner is requested to rectify the above deviations or take the approval of
the Himachal Pradesh Energy Conservation Building Code Technical Grievance Redressal
Committee.

4. The building owner after obtaining the approval provided in para 3 above or rectifying
the deviations notified in para 1 above may inform the undersigned of the action taken in the matter
within one month from the date of approval obtained or rectification completed along with the
updated check- list to enable me to inspect the works in connection with the issue of certificate of
approval provided in clause (d)of sub-rule (6) of rule Sof Himachal Pradesh Energy Conservation
Building Code Rules, 2018.

Yours faithfully,

Signature,

Name of Authorized/Empanelled Energy,
Auditor(Building) Number/Mobile number.
Seal.

Copy to: Commissioner, Authority having jurisdiction/Name of the City/Town

FORM IX
[See rule 5(7)]
Notice of completion
To

The Commissioner,
Authority having jurisdiction,
Name of the Town.
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Subject:.—Construction of Himachal Pradesh Energy Conservation Building Code compliant
building on plot No. in block No. town Notice of completion of construction of
Himachal PradeshEnergy Conservation Building Code compliant works.

Sir,

I/We hereby give notice that the erection of the building on plot No............ Block
LA Including execution and implementation of the energy conservation measures
have been completed in accordance with the plans sanctioned vide your office communication
No........ dated.......... The following documents are enclosed:—

A certificate of inspection on completion of the aforesaid building from S.Shri
Empanelled Energy Auditors (Building) vide Municipal Authority Order No dated

The building is fit for use for which it has been erected/re-erected/constructed.
It is requested that permission to occupy or use the aforesaid building may be granted.

Yours faithfully,

Signature ............... ,
Name of the owner Plot No. block No. Address.

ForM-X
[See rule 5(7)]

[Certificate of Inspection by Empanelled Energy Auditors (Building) on review of
completion of construction works enclosing construction documents and compliance forms in
respect of Himachal Pradesh Energy Conservation Building Code compliant building -Issue
of certificate of compliance].

To

Owner the Building,
Address

Subject—Completion of Construction Works in respect of Himachal Pradesh Energy
Conservation Building Codecompliant building.

Certificate

/We, .o, (Name(s)),being the authorized Empanelled Energy
Auditors (Building)videorderNo. hereby state that I have verified the
undertaking given by the owner, and have inspected the construction documents, compliance
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forms, check-lists, submitted on completion of building of the proposed Himachal Pradesh Energy

Conservation Building Codecompliant building in the premises of plot No. block
No. scheme town/City state of and certify that the;
(i) The works covered under the Himachal Pradesh Energy Conservation Building Code

Rules, 2018 have been completed to the best of my satisfaction. The details of the
various components/system completed as per Himachal Pradesh Energy Conservation
Building Code rules, 2018 are given below:

Name of the component dated

4.

5.

(i)

(iii)

(iv)

)

(vi)

The energy performance index ratio of the said building match with the data given in
the aforesaid compliance documents specified in para 1 above.

A list of the energy conservation measures deployed in the construction of aforesaid
building enclosed. Necessary approvals required have been taken by the owner.

The building in my/our view meets the requirements of Himachal Pradesh Energy
Conservation Building Code Rules compliant building and is fit for occupancy for
which it has been erected.

I further certify that all reasonable professional skill, care, and diligence have been
taken in verifying the construction document and compliance forms in respect of the
various elements of the components covered in the Himachal Pradesh Energy
Conservation Building Code rules, 2018 and contents thereof are a true representation
of the facts and meet the requirements of the Himachal Pradesh Energy Conservation
Building Code Rules, 2018.

The check-list duly completed, signed sealed by the undersigned is enclosed.

Empanelled Energy Auditors (Building)
Seal/Name/Regd.Number/Certification number

A copy of the certificate is sent herewith to:

(i) Commissioner, authority having jurisdiction, Town /city/ State

(i) Chief Executive, (By Name), State designated agency/Address
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Form-XI
[See rule 5(9)]

[Certificate of Inspection by Empanelled Energy Auditors (Building) on review of
completion of construction works in respect of Himachal Pradesh Energy Conservation
Building Code compliant building-Communication of omissions and non-compliance to
owner]|.

To

Shri ,
Address

Subject.—Application for erection of Himachal Pradesh Energy Conservation Building
Codecompliant Building in premises of plot no. block No. scheme

street name of the town/city- details of omission /non-compliance with the Himachal
Pradesh Energy Conservation Building CodeRules, 2018 on design/completion stage inspection.

Sir,

/We, .o, (Name),being an authorized Empanelled Energy Auditors
(Building) vide order No. hereby state I/we have reviewed and verified the
undertaking given by you and have inspected the construction documents, compliance forms,
check-lists, submitted on completion of the proposed Himachal Pradesh Energy Conservation
Building Code compliant building in respect of the subject building and inform that the following
omission/non-compliance have been found on inspection —

(@)

(i)

(ii1)

(iv)

You are accordingly requested to take corrective action within a period of three months
from the date of issue of this letter. Further action on your application for issue of Completion
Certificate shall be taken after satisfactory compliance of the aforesaid omission/non-compliance.

Signature,

Empanelled Energy Auditors (Building),
Registration number/Mobile number.

Form XII
[See rule 5(12)]

Occupancy Certificate

(to be issued by Authority having jurisdiction in their occupancy certificate)
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To

Name of the owner....

Subject.—Issue of Occupancy Certificate

Sir,

With reference to your notice of completion of an Himachal Pradesh Energy Conservation
Building Code compliant building construction dated........... on plot no.......... block no... situated
at ..o I/we hereby certify that the said building as per description annexed on plot No.

Block No. Scheme whose plans were sanctioned vide
No..oovenen. dated......... has been inspected with reference to requirements of Himachal Pradesh

Energy Conservation Building CodeRules, 2018.
1. The building is declared fit for occupancy as follows:

Climate Zone 24-Hour use Building / Regular Building
Hospitals/Hotels/Call Centre/Other Building Types

Annexure
Description of the building

Ground Floor Usage connected load

Ist floor ... Ll
2nd floor ... Ll
3rfloor ...
4th Floor e
etc.

AP O e

2. The energy performance index ratio of the building on the completion stage is as per
the sanction plan. It has been decided by the authority having jurisdiction in consultation with the
State designated agency that the building is declared fit for occupancy as specified above, subject to
the condition that the owner shall undertake energy audit of the building and identify additional
energy conservation measures to achieve the compliance with the energy performance index of the
building approved in the sanctioned plan.

3. The energy performance of the Building shall be monitored and verified by the
Himachal Pradesh Energy Conservation Building Codecommittee for the next two years.
Enclosures: copy of certified completion plan.

Yours faithfully,

(Signature of concerned officer),
Authority having jurisdiction.

Copy to :

The Chief Executive, State designated agency............
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ForMm-XIII
[See rule 5(12)(ii)]

[Energy performance index Report Submission by Empanelled Energy Auditors
(Building) to State designated agency after the building has become fully operational].

To
The Chief Executive,
State designated agency,

Government of Himachal Pradesh

Sub.—Energy performance index Report for Himachal Pradesh Energy Conservation Building

Codecompliant building constructed on Plot no. Block No. Scheme
Street Name of the town/city-Communication by the Empanelled Energy

Auditors (Building)

Sir,

/We, oo, (Name),being the authorised/Empanelled Energy Auditors
(Building) vide order No. hereby state that I/we have reviewed the
undertaking given by the owner, energy consumption for year........... of the proposed building of
1370 ST in the premises of plotNo. Block No.

Scheme Town/City State of and certify that the energy
performance index ratio is........... which is less than or equal to one. The EPI report is enclosed.

I further certify that all reasonable professional skill, care, and diligence have been taken to
verify the energy consumption of the aforesaid building.

Copies of the electricity bills have been enclosed for your reference.

Yours faithfully

Signature,

Name of Authorized/,

Empanelled Energy Auditors (Building),
Number /Mobile number.

Seal

Enclosure: Energy performance index ratio report as specified in the Appendix D of the Code.
Copy to: Director, Buildings Programme, Bureau of Energy Efficiency, 4™ Floor, Sewa Bhavan, R
K Puram, New Delhi— 110 066.
[F.No. 21/05/2016-EC]
RAJ PAL, Economic Adviser

By order,

PRABODH SAXENA,
Principal Secretary (Power).
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Purpose :

Annexure-‘A’

Himachal Pradesh Energy Conservation Building Code
(HPECBC)-2018

The purpose of the Himachal Pradesh Energy Conservation Building Code (HP-ECBC)
2018 is to provide minimum requirements for the energy-efficient design and construction of
buildings in Himachal Pradesh. The Code also provides two additional sets of incremental
requirements for buildings to achieve enhanced levels of energy efficiency that go beyond the
minimum requirements.

Note: Only requirements of ” ECBC compliant Building” are mandatory whereas “ECBC plus”
and “SuperECBC” levels are for voluntary adoption.

2. Scope :

The Code is applicable to buildings or building complexes that have total built-up area
equal to or greater than 750 Square meters and are intended to be used for commercial purposes.

Private residential building shall not come under the ambit of the code.

2. 1 Energy Efficiency Performance Levels :

The code prescribes the following three levels of energy efficiency:

(a)

(b)

(©)

Energy Conservation Building Code Compliant Building (ECBC Building) ECBC
Buildings shall demonstrate compliance by adopting the mandatory and prescriptive
requirements listed under ECBC Compliant Building requirements in §4 to §7, or by
following the provisions of the Whole Building Performance (WBP) Method in §9.

Energy Conservation Building Code Plus Building (ECBC+ Building) ECBC+
Buildings shall demonstrate compliance by adopting the mandatory and prescriptive
requirements listed under ECBC+ Compliant Building requirements in §4 to §7, or by
following the provisions of the Whole Building Performance (WBP) Method in §9.

Super Energy Conservation Building Code Building (SuperECBC Building)
SuperECBC Buildings shall demonstrate compliance by adopting the mandatory and
prescriptive requirements listed under SuperECBC Compliant Building requirements
in §4 to §7, or by following the provisions of the Whole Building Performance (WBP)
Method in §9.

2. 2 Building Systems :

The provisions of this code apply to:
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(a) Building envelope,

(b) Mechanical systems and equipment, including heating, ventilating, and air
conditioning, service hot water heating,

(c) Interior and exterior lighting, and
(d) Electrical power and motors, and renewable energy systems.

The provisions of this code do not apply to plug loads, and equipment and parts of buildings
that use energy for manufacturing processes, unless otherwise specified in the Code.

2. 3 Precedence :

The following codes, programs, and policies will take precedence over the Code in case of
conflict:

I.  Any policy notified as taking precedence over this Code, or any other rules on safety,
security, health, or environment by State, or Local Government.

II. Bureau of Energy Efficiency’s Standards and Labelling for appliances and Star Rating
Program for buildings, provided both or either are more stringent than the requirements
of this Code.

2. 4 Reference Standards :

The National Building Code of India 2016 (NBC) is the reference standard for lighting
levels, heating, ventilating, and air conditioning (HVAC), thermal comfort conditions, natural
ventilation, and any other building materials and system design criteria addressed in this Code.

2. 5 Building Classification :

Any one or more building or part of a building with commercial use is classified as per the
functional requirements of its design, construction, and use. The key classification is as below:

(a) Hospitality.—Any building in which sleeping accommodation is provided
forcommercial purposes, except any building classified under Health Care. Buildings and structures
under Hospitality shall include the following:

(1) No-star Hotels — like Lodging-houses, dormitories, no-star hotels/motels
(i1)) Resort

(i11) Star Hotel

(b) Health Care.—Any building or part thereof, which is used for purposes such
asmedical or other treatment or care of persons suffering from physical or mental illness, disease,
or infirmity; care of infants, convalescents, or aged persons, and for penal or correctional detention
in which the liberty of the inmates is restricted. Health Care buildings ordinarily provide sleeping
accommodation for the occupants. Buildings and structures like hospitals, sanatoria, out-patient
healthcare, laboratories, research establishments, and test houses are included under this type.
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(c) Assembly.—Any building or part of a building, where number of persons
congregateor gather for amusement, recreation, social, religious, patriotic, civil, travel and similar
purposes. Buildings like theatres or motion picture halls, gathering halls, and transport buildings
like airports, railway stations, bus stations, and underground and elevated mass rapid transit system
are included in this group.

(d) Business.—Any building or part thereof which is used for transaction of business,
forkeeping of accounts and records and similar purposes, professional establishments, and service
facilities. There are two subcategories under Business — Daytime Business and 24-hour Business.
Unless otherwise mentioned, Business buildings shall include both Daytime and 24-hour
subcategories.

(e) Educational.—Any building used for schools, colleges, universities, and other
traininginstitutions for day-care purposes involving assembly for instruction, education, or
recreation for students. If residential accommodation is provided in the schools, colleges, or
universities or coaching/ training institution, that portion of occupancy shall be classified as a No-
star Hotel. Buildings and structures under Educational shall include following types-

i.  Schools

ii.  Colleges

iii.  Universities

iv. Training Institutions

(f) Shopping Complex: Any building or part thereof, which is used as shops,
stores,market, for display and sale of merchandise, either wholesale or retail. Buildings like
shopping malls, stand-alone retails, open gallery malls, super markets, or hyper markets are
included in this type.

(g) Mixed-use Building: In a mixed-use building, each commercial part of a buildingmust
be classified separately, and —

1. If a part of the mixed-use building has different classification and is less than 10% of
the total above grade floor area, the mixed-use building shall show compliance based
on the building sub-classification having higher percentage of above grade floor area.

ii. If a part of the mixed-use building has different classification and one or more sub-
classification is more than 10% of the total above grade floor area, the compliance
requirements for each sub-classification, having area more than 10% of above grade
floor area of a mixed-use building shall be determined by the requirements for the
respective building classification in §4 to §7.

Any building which does not fall under any of the categories defined above shall be
classified in a category mentioned above that best describes the function of the building.

Note 2-1 Building Typologies for HP-ECBC 2018 :

Energy efficiency requirements for the Code were derived after analysing 16 different non-
residential building typologies (shown below), that in turn are broadly based onbuilding
classification in the National Building Code of India. Spatial layouts, material specifications,
facade characteristics, and occupancypatterns have an impact on energy efficiency of a building
and differ for these typologies. Potential for reducing energy use with technology and materials
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thus varies from building type to type. By analysing this potential, ECBC energy efficiency
requirements are now sensitive to building typologies and, to the extent possible, only requirements
that are feasible have been included.

Hospitality
1.Star Hotel
2.No Star Hotel

Hospitality 3.Resort

Educational

1.College
2.University

3 Institution

Educational
Health Care
1.Hospital
2.0Out-patient Healthcare
Health Care
Shopping Complex
1.Shopping Mall
2.Stand-alone Retails
Shopping Complex 3.0Open Gallery Malls

4.Super Markets

Business
1.Large Office (>30,000 m?)
_ 2.Medium Office (10,000m*-30,000m?)

3.Small Office (<10,000 m?)

Business

Assembly
1.Multiplex
2.Theatre
3.Building used for Transport Services

Assembly

3. Compliance and Approach :
3.1 General :

To comply with the Code, buildings shall

(a) have an Energy Performance Index Ratio (EPI Ratio) as defined in §3.1.1 that is less
than or equal to 1 and;

(b) meet all mandatory requirements mentioned under §4.2, §5.2 , §6.2, and §7.2.

3.1.1 Energy Performance Index :

The Energy Performance Index (EPI) of a building is its annual energy consumption in
kilowatt-hours per square meter of the building. While calculating the EPI of a building, the area of
unconditioned basements shall not be included. EPI can be determined by:
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annual energy consumption in kWh

EPI =

total built-up area (excluding unconditioned basements))
To comply with the Code, EPI shall be calculated based on one of the following:
(a) Prescriptive Method including Building Envelope Trade-off Method (see §3.2.2)
(b) Whole Building Performance Method (see §3.2.3)
3.1.2 Determining EPI Ratio :

The EPI Ratio of a building is the ratio of the EPI of the Proposed Building to the EPI of the
Standard Building:

EPI of Proposed Building
EPI Ratio =

EPI of Standard Building
Where,

Proposed Building is consistent with the actual design of the building, and complies with all
the mandatory requirements of ECBC.

Standard Building is a standardized building that has the same building floor area, gross
wall area and gross roof area as the Proposed Building, complies with the mandatory requirements
§4.2, §5.2 , §6.2, and §7.2, and minimally complies with prescriptive requirements of §4.3, §5.3,
and §6.3 for ECBC Buildings.

The EPI of the Proposed Building shall be established through any one of the following two
methods described in §3.2 —

(a) Prescriptive Method (see §3.2.2)
(b) Whole Building Performance Method (see §3.2.3)
3.1.2.1 EPI Ratio through Prescriptive Method :

ECBC Buildings that demonstrate compliance through Prescriptive Method (§3.2.2) shall be
deemed to have an EPI equal to the Standard Building EPI, and therefore an EPI Ratio of 1.
ECBC+ Buildings and SuperECBC Buildings that demonstrate compliance through Prescriptive
Method shall be deemed to have an EPI Ratio equal to the EPI Ratios listed in §9.5 under the
applicable building type and climate zone.

3.1.2.2 EPI Ratio through Whole Building Performance Method :

The EPI of buildings that demonstrate compliance through Whole Building Performance
Method (§3.2.3) shall be calculated using the compliance path defined in §3.1.1 and detailed in §9.
The EPI Ratio of a building that uses the Whole Building Performance Method to show
compliance, should be less than or equal to the EPI Ratio listed in §9.5 for the applicable building
type and climate zone.
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3.1.2.3 EPI Ratio for Core and Shell Buildings :

EPI for core and shell buildings shall be calculated for the entire building based on the final
design of the common areas and the relevant mandatory undertaking(s) in the tenant lease
agreement for the leased areas, as per §3.1.2.1 or §3.1.2.2.

3.1.2.4 EPI Ratio for Mixed-use Development :

In a mixed-use building, each commercial part of a building must be classified separately,
and EPI Ratio shall be calculated separately for each sub-classification, as per §3.1.2.1 or §3.1.2.2 .
The EPI Ratio of a mixed-use Proposed Building shall be calculated based on area-weighted
average method. To calculate the reference maximum design EPI Ratio, listed in Table 9-5 through
Table 9-7, applicable for the mixed-use building, each commercial part of mixed-use building shall
be classified separately, and,

(a) If a part of the mixed-use building has different classification and is less than 10% of
the total above grade area (AGA), the EPI Ratio of the mixed-use Proposed Building
shall be less than or equal to Maximum Allowed EPI listed in Table 9-5 through
Table9-7, for the building sub-classification having highest percentage of above grade
floor area.

(b) If a part of the mixed-use building has different classification and is more than 10% of
the total above grade floor area, the EPI of the mixed-use Proposed Building shall be
less than or equal to Maximum Allowed EPI for compliance calculated based on area
weighted average method for all building sub-classifications listed in Table 9-5
through Table 9-7.

Exceptions to the above: Any portion of a mixed-use building classified in a category
which does not fall under the scope of ECBC is exempted from demonstrating
compliance.

3. 2 Compliance Approaches :

Buildings that fall within the scope of the Code as mentioned in §2, shall comply with the Code by
meeting all the mandatory requirements (see §3.2.1) and any of the compliance paths mentioned in
§3.2.2,8§3.2.2.1, or §3.2.3.

3.2.1 Mandatory Requirements :

Buildings shall comply with all mandatory requirements mentioned under §4.2, §5.2 , §6.2,
and §7.2, irrespective of the compliance path.

3.2.2 Prescriptive Method :

A building complies with the Code using the Prescriptive Method if it meets the prescribed
minimum (or maximum) values for envelope components (§4.3), comfort systems and controls
(§5.3, §5.4, §5.5), and lighting and controls (§6.3), in addition to meeting all the mandatory
requirements.

3.2.2.1 Building Envelope Trade-off Method :

Building Envelope Trade-off Method may be used in place of the prescriptive criteria of
§4.3.1, §4.3.2 and §4.3.3. A building complies with the Code using the Building Envelope Trade-
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off Method if the Envelope Performance Factor (EPF) of the Proposed Building is less than or
equal to the EPF of the Standard Building, calculated as per §4.3.5, in addition to meeting the
prescriptive requirements for comfort systems and controls (§5.3, §5.4), and lighting and controls
(§6.3), and all the mandatory requirements (§4.2, §5.2, §6.2 and §7.2).

3.2.3 Whole Building Performance Method :

A building complies with the Code using the Whole Building Performance (WBP) Method
when the estimated annual energy use of the Proposed Design is less than that of the Standard
Design, even though it may not comply with the specific provisions of the prescriptive
requirements in §4 trough §7. The mandatory requirements of §4 through §7(§4.2, §5.2, §6.2, and
§7.2) shall be met when using the WBP Method.

3. 3 Compliance Requirement :
3.3.1 New Building Compliance :
3.3.1.1 Full building Compliance :
New buildings with completed fit-outs shall comply with either the provisions of §4 through
§7 of this Code or the Whole Building Performance Method of §9.
3.3.1.2 Core and Shell building Compliance :

New core and shell building shall demonstrate compliance with ECBC requirements for the
following base building systems in the common areas:

(a) Building envelope

(b) Thermal comfort systems and controls (only those installed by developer/ owner)

(c) Lighting systems and controls (only those installed by developer/ owner)

(d) Electrical systems (installed by developer/ owner)

(e) Renewable energy systems

Additionally, the tenant lease agreement shall have a legal undertaking clause to ensure
interior fit-outs made by tenant shall be Code compliant. The legal undertaking shall mandate the
relevant energy efficiency compliance requirements for all interior fit-outs within the tenant leased

area, including, but not limited to, §5.2.1, §5.2.2.2, §5.2.2.3, §5.2.3,§6, and §7.2.4.

3.3.2 Additions to Existing Buildings :

Where the new built-up area of the addition plus the existing building meets or exceeds 750
square meters, the additions shall comply with the provisions of §4 through §7. Compliance may be
demonstrated in either of the following ways:

(a) The addition shall comply with the applicable requirements, or
(b) The addition, together with the entire existing building, shall comply with the

requirements of this Code that shall apply to the entire building, as if it were a
newbuilding.
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Exceptions to §3.3.2: When space conditioning is provided by existing systems and
equipment, the existing systems and equipment need not comply with this code. However, any new
equipment installed must comply with specific requirements applicable to that equipment.

3.3.3 Alterations to Existing Buildings :

Where the total built-up area of the existing building meets or exceeds 750 square meters,
part of a building and its systems that are being altered shall meet the provisions of §4 through §7.

Exception to §3.3.3: When the entire building complies with all of the provisions of §4
through §7, as if it were a new building.

3.4 Approved Analytical Tools :

A building following the whole building performance approach shall show compliance
through a whole building energy simulation software that has been approved by BEE. Compliance
to the daylight requirements of §4.2.3, if calculated through software tools, shall be shown through
a daylighting software approved by BEE. The list of BEE approved software for whole building
energy simulation and daylighting analysis is given in Appendix E.

3.5 Administrative Requirements :

Administrative requirements, including but not limited to, permit requirements,
enforcement, interpretations, claims of exemption, approved calculation methods, and rights of
appeal are specified by the authority having jurisdiction.

3.6 Compliance Documents :

3.6.1 Compliance Documents :

Construction drawings and specifications shall show all pertinent data and features of the
building, equipment, and systems in sufficient detail to permit the authority having jurisdiction to
verify that the building complies with the requirements of this code. Details shall include, but are
not limited to:

(a) Building Envelope: opaque construction materials and their thermal properties
including thermal conductivity, specific heat, density along with thickness; fenestration
U-factors, solar heat gain coefficients (SHGC), visible light transmittance (VLT) and
building envelope sealing documentation; overhangs and side fins, building envelope
sealing details;

(b) Heating, Ventilation, and Air Conditioning: system and equipment types, sizes,
efficiencies, and controls; economizers; variable speed drives; piping insulation; duct
sealing, insulation and location; solar water heating system; requirement for balance
report;

(c) Lighting: lighting schedule showing type, number, and wattage of lamps and ballasts;
automatic lighting shutoff, occupancy sensors, and other lighting controls; lamp
efficacy for exterior lamps;

(d) Electrical Power: electric schedule showing transformer losses, motor efficiencies, and
power factor correction devices; electric check metering and monitoring system.
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(e) Renewable energy systems: system peak generation capacity, technical specifications,
solar zone area

3.6.2 Supplemental Information :

The authority having jurisdiction may require supplemental information necessary to verify
compliance with this code, such as calculations, worksheets, compliance forms, manufacturer’s
literature, or other data.

4. Building Envelope
4. 1 General

The building envelope shall comply with the mandatory provisions of §4.2, and the
prescriptive criteria of §4.3.

4.2 Mandatory Requirements :

4.2.1 Fenestration :
4.2.1.1 U-Factor :

U-factors shall be determined for the overall fenestration product (including the sash and
frame) in accordance with ISO-15099 by an accredited independent laboratory, and labeled or
certified by the manufacturer. U-factors for sloped glazing and skylights shall be determined at a
slope of 20 degrees above the horizontal. For unrated products, use the default table in Appendix A.

4.2.1.2 Solar Heat Gain Coefficient :

SHGC shall be determined for the overall single or multi glazed fenestration product
(including the sash and frame) in accordance with ISO-15099 by an accredited independent
laboratory, and labeled or certified by the manufacturer.

Exceptions to §4.2.1.2:

(a) Shading coefficient (SC) of the center of glass alone multiplied by 0.86 is an
acceptable alternate for compliance with the SHGC requirements for the overall
fenestration area.

(b) Solar heat gain coefficient (SHGC) of the glass alone is an acceptable alternate for
compliance with the SHGC requirements for the overall fenestration product.

4.2.1.3 Visual Light Transmittance :

Visual light transmittance (VLT) shall be determined for the fenestration product in
accordance with ISO-15099 by an accredited independent laboratory, and labeled or certified by the
manufacturer. For unrated products, use the default table in Appendix A.

4.2.2 Opaque Construction :

U-factors shall be calculated for the opaque construction in accordance with ISO-6946.
Testing shall be done in accordance with approved ISO Standard for respective insulation type by
an accredited independent laboratory, and labeled or certified by the manufacturer.
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For unrated products, use the default tables in Appendix A.
4.2.3 Daylighting :

Above grade floor areas shall meet or exceed the useful daylight illuminance (UDI) area
requirements listed in Table 4-1 for 90% of the potential daylit time in a year. Mixed-use buildings
shall show compliance as per the criteria prescribed in §2.5. Compliance shall be demonstrated
either through daylighting simulation method in §4.2.3.1 or the manual method in §4.2.3.2 .
Assembly buildings and other buildings where daylighting will interfere with the functions or
processes of 50% (or more) of the building floor area, are exempted from meeting the requirements
listed in Table 4-1.

Table 4-1 Daylight Requirement

Building Category Percentage of above grade floor area meeting the UDI requirements
ECBC ECBC+ SuperECBC

Business, 40% 50% 60%

Educational

No Star Hotel 30% 40% 50%

Star Hotel

Healthcare

Resort 45% 55% 65%

Shopping Complex 10% 15% 20%

Assembly* Exempted

*and other buildings where daylighting will interfere with the functions or processes of 50% (or
more) of the building floor area

4.2.3.1 Daylighting Simulation Method :

Only BEE approved software shall be used to demonstrate compliance through the
daylighting simulation method. Buildings shall achieve illuminance level between 100 lux and
2,000 lux for the minimum percentage of floor area prescribed in Table 4-1 for at least 90% of the
potential daylit time. Illuminance levels for all spaces enclosed by permanent internal partitions
(opaque, translucent, or transparent) with height greater or equal to 2 m from the finished floor,
shall be measured as follows:

(a) Measurements shall be taken at a work plane height of 0.8 m above the finished floor.

(b) The period of analysis shall be fixed for 8 hours per day, anytime between 8:00 AM
IST to 5:00 PM IST, resulting in 2,920 hours in total for all building types except for
Schools. Schools shall be analyzed for 7 hours per day, anytime between 7:00 AM IST
to 3:00 PM IST.

(c) Available useful daylight across a space shall be measured based on point-by-point
grid values. UDI shall be calculated for at least one point for each square meter of floor
area.

(d) Fenestration shall be modeled with actual visible light transmission (VLT) as per the
details provided in the material specification sheet.
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(e) All surrounding natural or man-made daylight obstructions shall be modeled if the
distance between the fagcade of the building (for which compliance is shown) and
surrounding natural or man-made daylight obstructions is less than or equal to twice
the height of the man-made or natural sunlight obstructers. If the reflectance of the
surfaces is not known, default reflectance of 30% and 0% shall be used for all vertical
surfaces of man-made and natural obstructers respectively.

(f) Interior surface reflectance shall be modeled based on the actual material specification.
If material specification is not available, following default values shall be used:

Table 4-2 Default Values for Surface Reflectance :

Surface Type Reflectance
Wall or Vertical Internal Surfaces 50%
Ceiling 70%
Floor 20%
Furniture (permanent) 50%

4.2.3.2 Manual Daylighting Compliance Method :

This method can be used for demonstrating compliance with daylighting requirements
without simulation. Daylight extent factors (DEF) mentioned in Table 4-3 shall be used for
manually calculating percentage of above grade floor area meeting the UDI requirement for 90% of
the potential daylit time in a year.

Table 4-3 Daylight Extent Factors (DEF) for Manually Calculating Daylight Area

Shading Latitude | Window Type VLT <0.3 VLT >0.3
No <15°N All window types North | South | East West | North | South | East | West
shading or | >15°N 2.4 2.0 1.3 0.6 1.7 2.2 1.5 0.8
with PF< 2.5 2.0 0.7 0.5 2.8 22 1.1 0.7
0.4
shading All All  window types | 2.8 23 1.5 1.1 3.0 2.5 1.8 1.5
with PF> | latitudes | without light shelf
0.4
Window with light | 3.0 2.5 1.8 1.6 3.5 3.0 2.1 1.8
shelf

(a) To calculate the daylit area:

(i) In a direction perpendicular to the fenestration, multiply daylight extent factor
(DEF) by the head height of the fenestration or till an opaque partition higher than
head height of the fenestration, whichever is less.

(i1)) In the direction parallel to the fenestration, daylit area extends a horizontal
dimension equal to the width of the fenestration plus either 1 meter on each side
of the aperture, or the distance to an opaque partition, or one-half the distance to
an adjacent fenestration, whichever is least.

(ii1) For skylights, calculate the horizontal dimension in each direction equal to the top
aperture dimension in that direction plus either the floor-to-ceiling height (H) for
skylights, or 1.5 H for monitors, or H or 2H for the sawtooth configuration, or the
distance to the nearest 1 meter or higher opaque partition, or one-half the distance
to an adjacent skylight or vertical glazing, whichever is least.
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(b) A separate architectural plan shall be prepared with all daylit areas marked on the floor
plans. A summary shall be provided showing compliance as per Table 4-1.

(c) Glazed fagades, with non-cardinal orientation, shall be categorized under a particular
cardinal direction if its orientation is within + 45 degrees of that cardinal direction.

(d) Any surrounding natural or man-made daylight obstructions shall not be considered in
this method.

4.2.4 Building Envelope Sealing :

Following areas of the building envelope, of all except naturally ventilated buildings or
spaces, shall be sealed, caulked, gasketed, or weather-stripped:

(a) Joints around fenestration, skylights, and door frames

(b) Openings between walls and foundations, and between walls and roof, and wall panels

(c) Openings at penetrations of utility services through roofs, walls, and floors

(d) Site-built fenestration and doors

(e) Building assemblies used as ducts or plenums

(f) All other openings in the building envelope

(g) Exhaust fans shall be fitted with a sealing device such as a self-closing damper

(h) Operable fenestration should be constructed to eliminate air leakages from fenestration
frame and shutter frame.

Note 4-1 Daylight Extent Factor and Useful Daylight llluminance :

Useful Daylight Illuminance (UDI) is defined as the annual occurrence of daylight between
100 lux to 2,000 lux on a work plane. This daylight is most useful to occupants, glare free and
when available, eliminates the need for artificial lighting

Application of UDI and Daylight Extent Factor :

A 7,200 m? four story office building in Delhi is trying to achieve ECBC level compliance.
Building is oriented along east west axis. It has a rectangular layout (60 m x 30 m). Total builtup
area is distributed evenly across all floors above grade. VLT of glazing in all orientations is 0.39.
Windows have light shelves and external shading devices with PF > 0.4. Head height of
fenestrations is 3.0 m. Length of glazing on the north and south facing facade is 45 meter and on
the east facade, 25 meter.

Table 4-1 lists the minimum daylight area requirements for ECBC Buildings. Row 2 of the
table specifies that all ECBC Buildings other than resorts and shopping malls and, more than 3
stories above the ground shall have a minimum of 40% of its floor area exposed to daylight in
range of 100 — 2,000 lux for at least 90% of the year.
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This office building must then have at least 2,880 m® (40% of 7,200 m®) of floor area
fulfilling the UDI requirements. Across each floor plate, this area should be then 2,880/ 4 = 720 m”.

Compliance with § 4.2.3 Daylight Requirements can be checked for through two
approaches.

(a) Analysis through software :

If the whole building performance approach is used, compliance for daylighting
requirements can be checked by analysing the fagade and floor plate design in an analytical
software approved by BEE (§ 3.4). The image below, developed through an approved software,
specifies the lux levels and time period of a year during which lighting levels would be available.
With this information, designers can check if the required minimum area as per § 4.2.3 has the
required daylight levels.

100 lux 2000 hux.
M M

+ t
undedi useful daylight ~ overlit

UDI Analysis with a Daylighting Analysis Software

(b) Manual method :

This approach will be suitable for projects adopting the prescriptive compliance approach.
From Table4-3 determine the daylight extent factor (DEF) for the building. For a building located
in Delhi (latitude >15 degrees), with glazing of VLT > 0.3, shading PF >0.4 shading and light
shelves in windows, DEFs for windows in North = 3.5, in South = 3.0, in East = 2.1, and in West =
1.8. Head height is 3.0 m. There are no opaque partitions adjacent to the external walls and
windows are arranged in a continuous strip.

Area complying with requirements of should be calculated as follows:

In a direction perpendicular to the fenestration, multiply daylight extent factor (DEF) by the
head height of the fenestration or till an opaque partition higher than head height of the
fenestration, whichever is less. Head height will be considered because there are no opaque
partitions near the external walls.

In the direction parallel to the fenestration, daylit area extends a horizontal dimension equal
to the width of the fenestration plus either 1 meter on each side of the aperture, or the distance to an
opaque partition, or one-half the distance to an adjacent fenestration, whichever is least. In this
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case, 1 meter on each side of the windows at extreme ends of the window strip in each fagade will
be considered since there are no opaque partitions adjacent to wall and no opaque area between the

windows.

Table 4-1-1 Calculation for Daylight Area Meeting UDI Requirement

Orientation | DEF | Window/ X m (distance Y m (distance (X x Y m?) Above
Fenestration | perpendicular to | parallel to grade area
Width fenestration) fenestration) meeting the UDI
requirement for
90% of the time in
an year
North 3.5 45 m 35x3=105m | (45+2)=47m | (47 x 10.5) ~ 493.5
2
m
South 3.0 45 m 3.0x3=9.0m (45+2)=47m | (47 x9.0) =423 m’
East 2.1 25m 21x3=63m (25+2)=27m [ (27x6.3)=170 m’
West 1.8 0 m (service |0 0 0
Zone)
Total daylight area per floor meeting UDI requirement during 90% of the | 1086.5 m”
year
Total daylight area in building meeting UDI requirement during 90% of | 1086.5 x 4 = 4,346
the year m’

4,346 m” of area will meet the UDI requirements. This is 60.3 % of the total above grade
floor area of 7,200 m”. Thus, the building will comply with UDI requirement.

Daylight area should be indicated in floor plans submitted to code enforcement authorities.
Design guidelines on daylighting stated in NBC (Part 8: Building Services, Section 1: Lighting and
Natural Ventilation, Subsection 4.2: Daylighting) should also be referred to achieve the ECBC,
ECBC+, or SuperECBC requirement.

4.3 Prescriptive Requirements :

4.3.1 Roof:
Roofs shall comply with the maximum assembly U-factors in Table 4-4 through Table 4-6.
The roof insulation shall be applied externally as part of structural slab and not as a part of false

ceiling.

Table 4-4 Roof Assembly U-factor (W/m’.K) Requirements for ECBC Compliant Building

Composite Cold
All building types, except | 0.33 0.28
below
School <10,000 m* AGA 0.47 0.33
Hospitality > 10,000 m”> AGA | 0.20 0.20

Table 4-5 Roof Assembly U-factor (W/m”.K) Requirements for ECBC+ Compliant Building

‘ Composite

\ Cold
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Hospitality
Healthcare 0.20 0.20
Assembly
Business
Educational 0.26 0.20
Shoppong Complex

Table 4-6 Roof Assembly U-factor (W/m’.K) Requirements for SuperECBC Building

All Building Types 0.20 0.20

4.3.1.1 Vegetated and Cool Roof :

All roofs that are not covered by solar photovoltaics, or solar hot water, or any other
renewable energy system, or utilities and services that render it unsuitable for the purpose, shall be
either cool roofs or vegetated roofs.

(a) For qualifying as a cool roof, roofs with slopes less than 20° shall have an initial solar
reflectance of no less than 0.60 and an initial emittance no less than 0.90. Solar
reflectance shall be determined in accordance with ASTM E903-96 and emittance shall
be determined in accordance with ASTM E408-71 (RA 1996).

(b) For qualifying as a vegetated roof, roof areas shall be covered by living vegetation
4.3.2 Opaque External Wall

Opaque above grade external walls shall comply with the maximum assembly U-factors in
Table 4-7 through Table 4-9.

Table 4-7 Opaque Assembly Maximum U-factor (W/m’.K) Requirements for a ECBC compliant
Building.—

Composite Cold
All building types, except below 0.40 0.34
No Star Hotel < 10,000 m° AGA 0.63 0.40
Business < 10,000 m* AGA 0.63 0.40
School <10,000 m* AGA 0.85 0.40

Table 4-8 Opaque Assembly Maximum U-factor (W/m’.K) Requirements for ECBC+Compliant
Building

Composite Cold
All building types, except below 0.34 0.22
No Star Hotel < 10,000 m* AGA 0.44 0.34
Business < 10,000 m’ AGA 0.44 0.34
School <10,000 m* AGA 0.63 0.44

Table 4-9 Opaque Assembly Maximum U-factor (W/m’.K) Requirements for SuperECBC Building

All building types 0.22 0.22
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Exceptions to §4.3.1.1: Opaque external walls of an unconditioned building of No Star Hotel,
Healthcare, and School categories in all climatic zones, except for cold climatic zone, shall have a
maximum assembly U-factor of 0.8 W/m®.K.

4.3.3 Vertical Fenestration :

For all climatic zones, vertical fenestration compliance requirements for all three
incremental energy efficiency levels, i.e. ECBC, ECBC+, and SuperECBC, shall comply with the
following:

(a) Maximum allowable Window Wall Ratio (WWR) is 40% (applicable to buildings
showing compliance using the Prescriptive Method, including Building Envelope
Trade-off Method)

(b) Minimum allowable Visual Light Transmittance (VLT) is 0.27

(c) Assembly U-factor includes both frame and glass area weighted U-factors

(d) Assembly SHGC includes both frame and glass area weighted SHGC

Vertical fenestration shall comply with the maximum Solar Heat Gain Coefficient (SHGC)
and U-factor requirements of Table 4-10. Vertical fenestration on non-cardinal direction, shall be
categorized under a particular cardinal direction if its orientation is within + 22.5° of that cardinal
direction.

Table 4-10 Vertical Fenestration Assembly U-factor and SHGC Requirements for ECBC Buildings

Maximum U-factor (W/m2.K) 3.00 3.00
Maximum SHGC Non-North 0.27 0.62
Maximum SHGC North for latitude > 15°N 0.50 0.62
Maximum SHGC North for latitude < 15°N 0.27 0.62

See Appendix A for default values of unrated fenestration.

Table 4-11 Vertical Fenestration U-factor and SHGC Requirements for ECBC+ buildings and
SuperECBC buildings

Maximum U-factor (W/m2.K) 2.20 1.80
Maximum SHGC Non-North 0.25 0.62
Maximum SHGC North for latitude > 15°N 0.50 0.62
Maximum SHGC North for latitude < 15°N 0.25 0.62

Exceptions to SHGC requirements in Table 4-10 above:

For fenestration with a permanent external projection, including but not limited to
overhangs, side fins, box frame, verandah, balcony, and fixed canopies that provide permanent
shading to the fenestration, the equivalent SHGC for the proposed shaded fenestration may be
determined as less than or equal to the SHGC requirements of Table4-10. Equivalent SHGC shall
be calculated by following the steps listed below:
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(a)

(b)

(d)

Projection factor (PF) for the external permanent projection, shall be calculated as per
the applicable shading type listed in §8.2. The range of projection factor for using the
SEF is 0.25 < PF > 1.0. Other shading devices shall be modeled through the Whole
Building Performance Method in §9.

A shaded vertical fenestration on a non-cardinal direction, shall be categorized either
under a particular cardinal direction or a primary inter-cardinal direction if its
orientation is within the range of £22.5 degrees of the cardinal or primary inter-
cardinal direction.

An equivalent SHGC is calculated by dividing the SHGC of the unshaded fenestration
product with a Shading Equivalent Factor (SEF). SEF shall be determined for each
orientation and shading device type as per Equation 4.1.

The maximum allowable SHGC is calculated by multiplying the prescriptive SHGC
requirement from Table 4-10 with the SEF.

Equation 4.1: SEF = (C 3x PF’)+ ( CoxPF?) + ( C;x PF)+C,

Where,

0.25 <PF> 1.0, and,

C3, C2, C1 and CO are the coefficient of shading equivalent factor (SEF), listed in Table 4-
12 and Table 4-13.

Table 4-12 Coefficients of Shading Equivalent Factors for Latitudes greater than or equal to 15 °N

Overhang + Fin Overhang Fin*
Coefficients |C3 C2 ClI Co0 [C3 C2 Cl Co [C3 C2 Cl Co
North +0.03  -0.23 1.09 0.99 }0.02 -0.10 043 099 [0.14 -0.39 0.62 0.99
East 4.49  -6.35 470  0.52 }0.05 042 0.66 1.02 0.12 -035 0.57 0.99
South -4.09 8.14 -0.73 132 }1.01 191 024 1.12 0.53 -135 1.48 0.88
West F1.21 392 -0.56 1.28 |1.52 -2.51 230 0.76 0.02 -0.15 0.46 1.01
North-East {095 1.50 0.84 1.18 .19 -3.78 2.62 0.72 }1.64 3.07 -1.05 1.30
South-East  R.67 -4.99 5.68 032 {093 137 0.76 0.99 0.68 -147 135 0.88
South-West  }0.50 1.36 245 0.73 {3.23 561 -1.56 132 [1.86 -3.81 2.71 0.69
North-West  16.85 11.7 -3.92 1.89 }0.22 0.19 0.74 1.01 }2.02 2.63 -0.18 1.14

*Coefficients are for side fins on both sides of fenestration. For side fins on only one side, divide
the coefficients mentioned in this table by 2.

Table 4-13 Coefficients of Shading Equivalent Factors for Latitudes less than 15 °‘N

Overhang + Fin Overhang Fin*
Coefficients |C3 C2 Cl Co |C3 C2 ClI Co |[C3 C2 Cl CO0
North -0.09 -0.29 141 1.05}0.05 -0.10 0.54 1.02 |0.10 -0.40 0.77 1.01
East F0.55 0.89 1.28 097 {0.62 0.88 0.51 1.02 [0.15 -0.41 0.56 0.98
South F4.09 698 -1.92 1411249 489 -245 143 [1.57 -335 2.62 0.59
West F1.99 3.82 -0.19 1.18 0.16 0.10 0.89 0.97 [0.06 -0.22 0.48 0.99
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North-East  (1.73 345 -0.02 123 0.10 -0.55 1.15 0.92 }0.26 0.30 0.48 1.02
South-East  {2.06 4.32 -096 1411060 090 037 094 083 -1.42 1.22 0.92
South-West  (2.06 448 -1.13 140039 0.50 0.60 0.87 |1.56 -3.17 2.41 0.73
North-West  +0.53 0.72 1.79 093 0.10 -0.38 0.96 096 [0.24 -0.57 0.90 0.97

* Coefficients are for side fins on both sides of fenestration. For side fins on only one side, divide
the coefficients mentioned in this table by 2.

() The maximum allowable SHGC of glazing shall be 0.9.

(f) Any surrounding man-made or natural sunlight obstructers shall be considered as a
permanent shading of PF equal to 0.4 if

(1) the distance between the vertical fenestration of the building, for which
compliance is shown, and surrounding man-made or natural sunlight obstructers
is less than or equal to twice the height of the surrounding man-made or natural
sunlight obstructers; and

(i) the surrounding man-made or natural sunlight obstructers shade the facade for at
least 80% of the total time that the fagade is exposed to direct sun light on a
summer solstice. Compliance shall be shown using a sun path diagram for
summer solstice super-imposed on the building plan.

(g) Vertical fenestration, located such that its bottom is more than 2.2 m above the level of
the floor, is exempt from the SHGC requirements in Table 4-10, if the following conditions are
complied with:

i.  The Total Effective Aperture for the elevation is less than 0.25, including all
fenestration areas more than 1.0 meter above the floor level; and,

ii. An interior light shelf is provided at the bottom of this fenestration area, with a
projection factor on interior side not less than:

a. for E-W, SE, SW, NE, and NW orientations
b. 0.5 for S orientation, and
c. 0.35 for N orientation when latitude is less than 15°N.

Note 4-2 Equivalent SHGC and Projection Factor

A 5,400 m* two story office building in Delhi is trying to achieve ECBC level compliance.
It has a rectangular layout (90 m x 30 m) with floor to floor height of 4.0 m and floor area is evenly
distributed over the two floors. Windows are either east or west facing and equally distributed on
the two floors. The windows are all 1.85m in length and 2.165m in height with an overhang of 0.85
m. Cill level is 1.385 m above floor level. The overall glazing area is 384 m”. SHGC of the glazing
in the East/West Fenestration is 0.30; area wighted U-Factor is 3.0 W/m” K. VLT of the glazing in
all orientation is 0.5. Will the vertical fenestration comply with the ECBC from the prescriptive
approach?

Solution:
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Table 4-10 and §4.3.3 lists the U-factor, SHGC and VLT requirements for vertical
fenestration for ECBC compliant buildings. The building is located in Delhi (Latitude: 28°70° N,
Longitude: 77°10°E), which falls under the composite climate, as per Appendix B, Table 12.1. To
fulfil prescriptive requirements, Window to Wall ratio < 40%, SHGC < 0.27, U-factor < 3.0
W/m’ K, and VLT > 0.27.

Total Floor area = 5400 m”
Total wall area = 2 x (2x ((90m x 4m) + (30m x 4m))) = 1,920 m?
Total Fenestration area = 384 m>

Window to Wall Ratio (WWR) = 384/1,920 = 20%

As per the calculations, the building has a WWR of 20%, thus complying with the
requirement for WWR. The U-factor is also less than 3.0 W/m*.K. Similarly the VLT is 0.45,
which is greater than the minimum specified value of 0.27, thus complying with the U-factor and
VLT requirement.

Equivalent SHGC Calculation :

As the windows have an overhang, this case will fall under the exception, and the
equivalent SHGC value will be calculated as per Equation 4.1, i.e.

SEF = (C3 x PF?) + (C, x PF?) + (C, x PF) + Cy
Where,
PF= Projection Factor, and,

Co, Ci, Cy, C; are coefficients of Shading Equivalent Factors (SEF), listed in Table 4-12 and
Table 4-13.

First, calculate Projection Factor (PF) for each orientation. Shading Equivalent Factor
coefficients should be from Table 4-12, as the latitude is greater than 15°N.

SEFgaq = (C3 x PF?) + (C2 x PF?) + (C; x PF) + Cy
SEFgaq = (-0.05 x (0.345)%) + (0.42 x (0.345)%) + (0.66 x 0.345) + 1.02

SEFE.s = 1.296

Therefore, equivalent SHGCg,s = 0.3 + 1.296 = 0.23 Hence the vertical fenestration on the
east facade will comply as per prescriptive approach, as the equivalent SHGC is less than
maximum allowed.

Similarly, for the west fagade:
SEFwes = (C3 x PF?) + (C, x PF?) + (C; x PF) + Co
SEFwest = (1.52 x 0.345%) + (-2.51 x 0.345%) + (2.30 x 0.345) + 0.76
SEFwes = 1.317
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Therefore equivalent SHGCwest = 0.3 + 1.317 = 0.23, hence the vertical fenestration on the
west facade will comply using the prescriptive approach, as the equivalent SHGC is less than

maximum allowed.

PF = H/V

4.3.3.1 U-factor Exception :

B

Vertical fenestration on all unconditioned buildings or unconditioned spaces may have a
maximum U-factor of 5 W/m”.K provided they comply with all conditions mentioned in Table 4-

14.

Table 4-14 U-factor (W/m’.K) Exemption Requirements for Shaded Building

Building Type | Climate | Orientation Maximum Minimum | PF
zone Effective VLT
SHGC

Unconditioned | All Non-North for all 0.27 0.27 >0.40
buildings or except latitudes and
unconditioned | cold North for latitude <
spaces 15°N

North for latitude > 0.27 0.27 0.0

15°N

4.3.4 Skylights :

Skylights shall comply with the maximum U-factor and maximum SHGC requirements of
Table 4-15. Skylight roof ratio (SRR), defined as the ratio of the total skylight area of the roof,
measured to the outside of the frame, to the gross exterior roof area, is limited to a maximum of 5%
for ECBC Building, ECBC+ Building, and SuperECBC Building, when using the Prescriptive

Method for compliance.
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Table 4-15 Skylight U-factor and SHGC Requirements (U-factor in W/m’.K)

Climate Maximum U-factor

Maximum SHGC

All climatic zones 4.25

0.35

Exception to §4.3.4 Skylights in temporary roof coverings or awnings over unconditioned spaces.

4.3.5 Building Envelope Trade-Off Method :

The building envelope complies with the code if the Envelope Performance Factor (EPF) of
the Proposed Building is less than the EPF of the Standard Building, where the Standard Building
exactly complies with the prescriptive requirements of building envelope. This method shall not be
used for buildings with WWR>40%. Trade-off is not permitted for skylights. Skylights shall meet
requirements of 4.3.4. The envelope performance factor shall be calculated using the following

equations.

Equation 42 EPFToml = EPFRoof + EPFWa” + EPFFenest

EPFRgof -C Roofz Us As

s=1

EPFya= Cwatmass 0 U, 4, + C wanomer Y U, 4,

s=1 s=1

" SHGC,
L Aw
EPFpenesi= ClFenest, North ZUWAW + CZFenest, North j— SEFM
w=l
" SHGC
2 Aw

n
+ ClFenest, South ZUWAW + C2Fenest, South 4,=1 SEF:¢

w=1

" SHGC,

4 Aw
+ ClFenest, East ZU WAW + CZFenest, East -1 SEE«»
w=l
. " SHGC,
+ ClFenest, West ZUWAM + CZFenest, West ; SEF Aw

w=l
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EPFrec
fenestration.

Az, Aw

SHGCy

SEFw

Cuail
Cipenes

CzFenss

Values of "c" are t

Envelope performance factor for roofs, Other subscripts include walls and

The arez of a specific envelope component referenced by the subscript """ or for
windows the subscript "w".

he solar heat gain coefficient for windows (w).

A multiplier for the window SHGC that depends on the projection factor of an
overhang or side fin.

The U-factor for the envelope component referenced by the subscript "s".

A coefficient for the "Roo®' class of construction.

A coefficient for the "wWall"

A coefficient for the "Fenestration U-factor”

A coefficient for the "Fenestration SHGC"

aken from Table £-16 through Table 4-20 for each class of construction.

Table 4-16 Envelope Performance Factor Coefficients — Composite Climate

Daytime Business, Educational, 24-hour Business, Hospitality, Health
Shopping Complex Care,
Assembly
C factor U-factor C factor | C factor U-factor C factor SHGC
SHGC
Mass Walls 5.39 - 791 -
Curtain Walls, | 7.83 - 10.32 -
Other
Roofs 14.93 - 17.88 -
North 0.33 81.08 -2.83 119.14
Windows
South -2.30 221.07 -3.54 294.00
Windows
East Windows | -1.17 182.64 -3.23 255.91
West Windows | -0.74 182.11 -2.85 252.61

Table 4-17 Envelope Performance Factor Coefficients — Cold Climate

Daytime Business, Educational, 24-hour Business, Hospitality,
Shopping Complex Health Care, Assembly
C factor U-factor C factor SHGC | C factor U-factor C factor
SHGC
Mass Walls 17.65 - 12.10 -
Curtain Walls, 14.36 - 17.65
Other
Roofs 5.79 - 16.02 -
North Windows | -2.40 0.32 8.23 50.36
South Windows | -2.65 -18.75 0.08 172.87
East Windows -2.78 -16.67 3.83 168.83
West Windows -2.84 -15.53 5.60 159.43
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4.3.6 Standard Building EPF Calculation :

EPF of the Standard Building shall be calculated as follows:

(a) The Standard Building shall have the same building floor area, gross wall area and
gross roof area as the Proposed Building. If the building has both 24-hour and daytime
occupancies, the distribution between these shall be the same as the Proposed Design.

(b) The U-factor of each envelope component shall be equal to the criteria from §4 for
each class of construction.

(c) The SHGC of each window shall be equal to the criteria from §4.3.3.
Note 4-3 Building Envelope Trade-off Method :
Application of Building Envelope Trade-off method :

A 1,000 m® single story daytime use office building in Ahmedabad is trying to achieve
ECBC level compliance. Each side has a band of windows, without shading. The materials for the
envelope have already been selected, prior to opting for ECBC compliance. Their thermal
properties are: roof assembly U-value= .4 W/m?.K, external wall assembly U-value = .25 W/m? K,
glazing SHGC = .25, VLT = 0.27, area weighted U-value for glazing = 1.8 W/m?.K.

External walls are mass wall construction type. Dimensions of the building envelope are as follows:

" |
> i |
_-—""_ r/ I-"I
e i
e ¥
il R ~1
- 1~ | A"
£ LA
[T e &
™ \'\! / ﬁc‘\
o e} - i
- L L —
. L]
40 m

According to Table 11-1, Appendix B, Ahmedabad falls under the hot and dry climate zone.
To prove compliance through the prescriptive approach, U values, and SHGC must comply with
requirementslisted in Table 4-4, Table 4-7, Table 4-10 and VLT and window to wall ratio with
requirements in § 4.3.3 for a 24-hour use building in the hot and dry climate zone. The table below
lists thermal properties of the building envelope components and the corresponding prescriptive
requirements for ECBC complaint buildings.

Table 4-3-1 Prescriptive Requirements and Proposed Thermal Properties

Prescriptive ~ U- | Proposed U-factor Area
factor (W/m*.K) (m’)
(W/m’.K)
Wall 1- =<0.63 0.25 90
North, South
Wall 2— East, =<0.63 0.25 144
West
Roof =<0.33 0.4 1000
U- SHGC | VLT U- SHGC | VLT
factor factor
Window — | =<3.0 | =<0.27 | =<0.27 1.8 0.25 0.27 30
South




3390 o, fRArEe e, 05 NS g, 2019 /14 3ATYIG 1941

Window —|=<3.0 |=<0.5 |=<0.27 1.8 0.25 0.27 30
North
Window-East | =<3.0 | =<0.27 | =<0.27 1.8 0.25 0.27 48

Window-West | =<3.3 | =<0.27 | =<0.27 1.8 0.25 0.27 48

U-value of the roof of the proposed building, at 0.4 W/m?.K does not fulfil prescriptive
requirements. Similarly, §4.3.3 requires the WWR to be less than 40%. This condition is fulfilled in
the proposed buildings as can be seen in the calculations below.

Total Fenestration Areaort, south = 2 X (25m x 1.2m) = 60 m’
Wall Areanort, south = 2 X (25m x 3m) = 150 m*

Total Fenestration Areag,s, west = 2 X (40m x 1.2m) =96 m>
Total Wall Area g, west = 2 X (40m x 3m) = 240 m’

Total Fenestration Area = 156 m?, Total Wall Area = 390 m*
WWR = 156/390= 0.4.

Hence, this building will not be compliant if the prescriptive approach is followed.
Compliance through Building Envelope Trade-off method :

Envelope performance factor (EPF) for the Standard Building and Proposed Building must
be compared. As per the Building Envelope Trade-off method, the envelope performance factor
(EPF) shall be calculated using the following equations:

Equation 11.1 EPFrota = EPFroot + EPFwan + EPFpenest
Where,
EPFRoof = C Roofz Us AS

s=1

EPFywai, = CwatiMass 0, U, A, +C waioter YU, 4,

s=1 s=1

" SHGC,

n AW
EPFrenes= ClFenesn North ZUWAW + C2Fenest, North SEFW
w=l

) *, SHGC,
+ ClFenest, South ZUWAW + C2Fenest, South -] SEVFI¢

w=l

Aw

" Z SHGC, ,
+ CIF enest, East Z Uw AW + C2F enest, East SE Fw W

w=l

w=1

5~ SHGC
2 ~Aw

+ ClFenest, West ZUWAW + CZFenest, West =1 SEFW

w=l1
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Standard Building EPF will be derived from U-factors, SHGCs and VLTs of walls, roofs
and fenestration from Table 4-4, Table 4-7, Table 4-10 and § 4.3.3 for a 24-hour use building in the
hot and dry climate zone. Values of C are from 24-hour Office building in hot and dry climatic
zone for each class of construction from Table 4-16. Since There is no shading for the windows,
M,, will not be considered.

Step 1: Calculation of EPF proposed Building from actual envelope properties

EPFRoof Actual = C Roof Z Us As

s=1

=14.82 x 0.40 x 1000=5928

n n
EPFWallActual = CWall,Mass Z US AS + C Wall,Other Z US AS

s=1 s=1

=(6.4 x0.25x90) + (6.4 x 0.25 x 144)=374.4

EPFrencst = EPFrenes;North + EPFpeneq:South + EPFpenese East + EPFrenes: West
" SHGC,

EPFrenest= Cirenest z UWAW + CZFenest, el SE'F'w

w=1

Aw

Hence,
EPFpenest, North=-0.37 x 1.8 x 30 + 101.66 x 0.25 x 30=-19.98+762.45=742.47

EPFrenest, South=-1.35 % 1.8 x 30 +252.90 x 0.25 x 30=-72.9 +1896.75=1823.85
EPFrenest,East=-0.85 x 1.8 x48+219.91x0.25x48= -73.44 + 2638.9 = 2565.46

EPFrenest, West=-0.80 x 1.8 x 48 +226.57 x 0.25 x 48=-69.12 + 2718.8 = 2649.7

Therefore,
EPFrenes= 7781.5
EPFproposca=5928 +374.4 + 7781.5 = 14083.9

Step 2: Calculating EPF siandard Building from prescriptive envelope requirements

EPFRoof, Actual™ C Roof Z Us As

s=1

=14.82 x 0.33 x 1000= 4890.6

n n
EPFWall, Actual™ CWall,Mass Z US As + C Wall,Other Z US AS

s=1 s=1

= (6.4 x 0.63 x 90)+(6.4x0.63x144)=362.88+580.6=943.5
EPFrenest = EPFrenest, North + EPFrenesySouth + EPFrenes East + EPFrenese West

Now,
EPFFenest, North=-0.37 x 3.3 x 30 + 101.66 x 0.5 x 30=-36.63+1524.9=1488.3

EPFrenesi,South=-1.35 x 3.3 x 30 +252.90 x 0.27 x 30=-133.7 + 2048.5=1914.8
EPFrenest,East=-0.85 x 3.3 x48+219.91x0.27x48=-136.64 + 2850 =2715.4

EPFrenest, West=-0.80 x 3.3 x 48 +226.57 x 0.27 x 48=-126.7 + 2936 = 2809.6
Therefore, EPFrepest =8928
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EPFgaseline= 4890.6 + 943.5 + 8928= 14,762.2

Since EPFgascline™> EPFproposed » therefore building is compliant with ECBC building envelope
requirements.

5. Comfort Systems and Controls :
5.1 General:
All heating, ventilation, air conditioning equipment and systems, and their controls shall

comply with the mandatory provisions of §5.2 and the prescriptive criteria of §5.3 for the
respective building energy efficiency level.

All service water heating equipment and systems shall comply with the mandatory
provisions of §5.2.
5.2 Mandatory Requirements :
5.2.1 Ventilation :
(a) All habitable spaces shall be ventilated with outdoor air in accordance with the
requirements of §5.2.1 and guidelines specified in the National Building Code 2016
(Part 8: Building Services, Section 1: Lighting and Natural Ventilation, Subsection 5:
Ventilation).
(b) Ventilated spaces shall be provided with outdoor air using one of the following:
1. Natural ventilation
ii.  Mechanical ventilation

ii1. Mixed mode ventilation

5.2.1.1 Natural Ventilation Design Requirements :
Naturally ventilated buildings or spaces in a mixed-mode ventilated buildings shall:
(a) Comply with guidelines provided for natural ventilation in NBC.
(b) Have minimum BEE 3-star rated ceiling fans, if provided with ceiling fans.

(c¢) Have exhaust fans complying with minimum efficiency requirements of fans in §5.3, if
provided.

5.2.1.2 Mechanical Ventilation Air Quantity Design Requirements :

Buildings that are ventilated using a mechanical ventilation system or spaces in mixed-
mode ventilated buildings that are ventilated with a mechanical system, either completely or in
conjunction with natural ventilation systems, shall:

(a) Install mechanical systems that provide outdoor air change rate as per NBC.
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(b) Have a ventilation system controlled by CO sensors for basement carpark spaces with
total car park space greater than or equal to 600 m”.

Note 5-1 Adaptive Thermal Comfort :

Human body has the ability to adapt to environmental conditions and become accustomed
to them over time. People accustomed to the variability of environmental parameters in non-air-
conditioned buildings can live and work through a larger temperature range without experiencing
thermal discomfort. This logic informs the adaptive thermal comfort model for buildings. Adaptive
comfort models offer an opportunity to reduce energy use as buildings can be operated at more
moderate temperatures. Energy used to maintain stringent comfort conditions through mechanical
equipment can thus be avoided.

Operative temperatures for the model can be calculated using the formulae below.
Naturally Ventilated Buildings :

Indoor Operative Temperature = (0.54 x outdoor temperature) + 12.83

Where, indoor operative temperature (°C) is neutral temperature, & outdoor temperature is
the 30-day outdoor running mean air temperature (°C).

The 90 % acceptability range for the India specific adaptive models for naturally ventilated
buildings is + 2.38°C.

For example, Indoor Operative Temperature for a naturally ventilated building in Delhi =
(0.54 x 33.0) + 12.83 = 30.68°C

Mixed Mode Buildings :
Indoor Operative Temperature = (0.28 x outdoor temperature) + 17.87

Where indoor operative temperature (°C) is neutral temperature & outdoor temperature is
the 30-day outdoor running mean air temperature (°C).

The 90% acceptability range for the India specific adaptive models for mixed-mode
buildings is =+ 3.46°C.

For example, Indoor Operative Temperature for a mixed mode building in Delhi = (0.28 x
33.0) +17.87=27.1°C

Air Conditioned Buildings :
Indoor Operative Temperature = (0.078 x outdoor temperature) + 23.25

Where indoor operative temperature (°C) is neutral temperature & outdoor temperature is
the 30-day outdoor running mean air temperature (°C).

The 90% acceptability range for the adaptive models for conditioned buildings is +1.5°C.

For example, Indoor Operative Temperature for an air-conditioned building in Delhi
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= (0.078 x 33.0) +23.25
=258°
5.2.1.3Demand Control Ventilation :

Mechanical ventilation systems shall have demand control ventilation if they provide
outdoor air greater than 1,500 liters per second, to a space greater than 50 m’, with occupant
density exceeding 40 people per 100 m” of the space, and are served by one or more of the
following systems:

(a) An air side economizer
(b) Automatic outdoor modulating control of the outdoor air damper

Exceptions to § 5.2.1.3: Following shall be exempt from installing demand control
ventilation systems:

(a) Classrooms in Schools, call centers category under Business

(b) Spaces that have processes or operations that generate dust, fumes, mists, vapors, or
gases and are provided with exhaust ventilation, such as indoor operation of internal
combustion engines or areas designated for unvented food service preparation, or
beauty salons

(c) Systems with exhaust air energy recovering system
5.2.2 Minimum Space Conditioning Equipment Efficiencies :

5.2.2.1 Chillers :

(a) Chillers shall meet or exceed the minimum efficiency requirements presented in Table
5-1 through Table 5-2 under ANSI/ AHRI 550/ 590 conditions.

(b) The application of air-cooled chiller is allowed in all buildings with cooling load less
than 530 kW. For buildings with cooling load equal to or greater than 530 kW, the
number of air-cooled chiller shall be restricted to 33% of the total installed chilled
water capacity unless the authority having jurisdiction mandates the application of air
cooled chillers.

(c) Minimum efficiency requirements under BEE Standards and Labeling Program for
chillers shall take precedence over the minimum requirements presented in Table5-1
through Table 5-2.

(d) To show compliance to ECBC, minimum requirement of both COP and IPLV
requirement of ECBC Building shall be met. To show compliance with ECBC+
Building and SuperECBC Building, minimum requirement of either COP or IPLV of
respective efficiency level shall be met.

Table 5-1 Minimum Energy Efficiency Requirements for water cooled Chillers
ECBC Building ECBC+ Building

Chiller Capacity | COP IPLV COP IPLV
(kWr)
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<260 4.7 5.8
>260 &<530 4.9 59
>530 &<1,050 54 6.5
>1,050 &<1,580 5.8 6.8
>1,580 6.3 7.0

Table 5-2 Minimum Energy Efficiency Requirements for air cooled Chillers

ECBC Building
Chiller Capacity COP IPLV
(kWr)
<260 2.8 3.5
>260 3.0 3.7

5.2.2.2 Unitary, Split, Packaged Air-Conditioners :

Unitary air-conditioners shall meet or exceed the efficiency requirements given in

Table 5-3 through Table 5-5. Window and split air conditioners shall be certified under
BEE’s Star Labeling Program. EER shall be as per IS 8148 for all unitary, split, packaged air

conditioners greater than 10 kWr.

Table 5-3 Minimum Requirements for Unitary, Split, Packaged Air Conditioners in ECBC Building

Cooling Capacity (kWr) Water Cooled Air Cooled
<10.5 NA BEE 3 Star
>10.5 3.3 EER 2.8 EER

Table 5-4 Minimum Requirements for Unitary, Split, Packaged Air Conditioners in ECBC+

Buildini
<10.5 NA BEE 4 Star
>10.5 3.7 EER 3.2 EER

Table 5-5 Minimum Requirements for Unitary, Split, Packaged Air Conditioners in SuperECBC

Buildini
<10.5 NA BEE 5 Star
>10.5 3.9 EER 3.4 EER

5.2.2.3Variable Refrigerant Flow :

Variable Refrigerant Flow (VRF) systems shall meet or exceed the efficiency requirements
specified in Table 5-6 as per the ANSI/AHRI Standard 1230 while the Indian Standard on VRF is
being developed. BEE Standards and Labeling requirements for VRF shall take precedence over
the current minimum requirement.

Table 5-6 Minimum Efficiency Requirements for VRF Air conditioners for ECBC Building*

VRF Air <40 3.28 4.36
Conditioners, >= 40 and < 70 3.26 4.34
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Air cooled | >=70 | 3.02 | 4.07

*The revised EER and IEER values as per Indian Standard for VRF corresponding to values in this
table will supersede as and when the revised standards are published.

5.2.2.4 Air Conditioning and Condensing Units Serving Computer Rooms :

Air conditioning and condensing units serving computer rooms shall meet or exceed the
energy efficiency requirements listed in Table 5-7.

Table 5-7 Minimum Efficiency Requirements for Computer Room Air Conditioners

Equipment type Net Sensible Cooling Minimum SCOP-127"

Capacity” Downflow  Upflow
All types of computer room ACs All capacity 2.5 2.5
Air/ Water/ Glycol

a. Net Sensible cooling capacity = Total gross cooling capacity - latent cooling capacity —
Fan power b. Sensible Coefficient of Performance (SCOP-127): A ratio calculated by dividing the
net sensible cooling capacity in watts by the total power input in watts (excluding reheater and
dehumidifier) at conditions defined in ASHRAE Standard 127-2012 Method of Testing for Rating
Computer and Data Processing Room Unitary Air Conditioners)

5.2.3 Controls :

To comply with the Code, buildings shall meet the requirements of §5.2.3.1 through
§5.2.3.5.

5.2.3.1 Timeclock :
Mechanical cooling and heating systems in Universities and Training Institutions of all sizes
and all Shopping Complexes with built up area greater than 20,000 m” shall be controlled by

timeclocks that:

(a) Can start and stop the system under different schedules for three different day-types
per week,

(b) Are capable of retaining programming and time setting during loss of power for a
period of at least 10 hours, and

(c¢) Include an accessible manual override that allows temporary operation of the system
for up to 2 hours.
Exceptions to §5.2.3.1:

(a) Cooling systems less than 17.5 kWr

(b) Heating systems less than 5.0 kWr

(c) Unitary systems of all capacities
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5.2.3.2 Temperature Controls :

Mechanical heating and cooling equipment in all buildings shall be installed with controls
to manage the temperature inside the conditioned zones. Each floor or a building block shall be
installed with at least one control to manage the temperature. These controls should meet the
following requirements:

(a) Where a unit provides both heating and cooling, controls shall be capable of providing

a temperature dead band of 3.0°C within which the supply of heating and cooling
energy to the zone is shut off or reduced to a minimum.

(b) Where separate heating and cooling equipment serve the same temperature zone,
temperature controls shall be interlocked to prevent simultaneous heating and cooling.

(c) Separate thermostat control shall be installed in each
1. guest room of Resort and Star Hotel,
ii. room less than 30 m* in Business,
iii. air-conditioned class room, lecture room, and computer room of Educational,
1v. in-patient and out-patient room of Healthcare
5.2.3.3 Occupancy Controls :

Occupancy controls shall be installed to de-energize or to throttle to minimum the
ventilation and/or air conditioning systems when there are no occupants in:

(a) Each guest room in a Resort and Star Hotel
(b) Each public toilet in a Star Hotel or Business with built up area more than 20,000 m?
(c) Each conference and meeting room in a Star Hotel or Business

(d) Each room of size more than 30 m* in Educational buildings

5.2.3.4 Fan Controls :

Cooling towers in buildings with built up area greater than 20,000 m?, shall have fan
controls based on wet bulb logic, with either:
(a) Two speed motors, pony motors, or variable speed drives controlling the fans, or

(b) Controls capable of reducing the fan speed to at least two third of installed fan power

5.2.3.5 Dampers :

All air supply and exhaust equipment, having a Variable Frequency Drive (VFD), shall
have dampers that automatically close upon:

(a) Fan shutdown, or,
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(b) When spaces served are not in use

(c) Backdraft gravity damper is acceptable in the system with design outdoor air of the
system is less than 150 liters per second in all climatic zones except cold climate,
provided backdraft dampers for ventilation air intakes are protected from direct
exposure to wind.

(d) Dampers are not required in ventilation or exhaust systems serving naturally
conditioned spaces.

(e) Dampers are not required in exhaust systems serving kitchen exhaust hoods.
5.2.4 Additional Controls for ECBC+ and SuperECBC Buildings :

ECBC+ building shall comply with requirements of § 5.2.4 in addition to complying with
requirements of §5.2.3.

5.2.4.1 Centralized Demand Shed Controls :

ECBC+ and SuperECBC Buildings with built up area greater than 20,000 m* shall have a
building management system. All mechanical cooling and heating systems in ECBC+ and
SuperECBC Buildings with any programmable logic controller (PLC) to the zone level shall have
the following control capabilities to manage centralized demand shed in noncritical zones:

(a) Automatic demand shed controls that can implement a centralized demand shed in
non-critical zones during the demand response period on a demand response signal.

(b) Controls that can remotely decrease or increase the operating temperature set points by
four degrees or more in all noncritical zones on signal from a centralized control point

(c) Controls that can provide an adjustable rate of change for the temperature setup and
reset

The centralized demand shed controls shall have additional capabilities to

(a) Be disabled by facility operators

(b) Be manually controlled from a central point by facility operators to manage heating
and cooling set points
5.2.4.2 Supply Air Temperature Reset :

Multi zone mechanical cooling and heating systems in ECBC+ and SuperECBC Buildings
shall have controls that automatically reset the supply-air temperature in response to building loads
or to outdoor air temperature. Controls shall reset the supply air temperature to at least 25% of the
difference between the design supply air temperature and the design room air temperature.

Exception to § 5.2.4.2 : ECBC+ and SuperECBC Buildings in warm humid climate zone.
5.2.4.3 Chilled Water Temperature Reset :

Chilled water systems with a design capacity exceeding 350 kWr supplying chilled water to
comfort conditioning systems in ECBC+ and SuperECBC Buildings shall have controls that
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automatically reset supply water temperatures by representative building loads (including return
water temperature) or by outdoor air temperature.

Exceptions to § 5.2.4.3: Controls to automatically reset chilled water temperature shall not
be required where the supply temperature reset controls causes improper operation of equipment.

5.2.5 Additional Controls for SuperECBC Buildings :

SuperECBC Buildings shall comply with requirements of § 5.2.5 in addition to complying
with requirements of § 5.2.3 and § 5.2.4.

5.2.5.1 Variable Air Volume Fan Control :

Fans in Variable Air Volume (VAV) systems in SuperECBC Buildings shall have controls
or devices that will result in fan motor demand of no more than 30% of their design wattage at 50%
of design airflow based on manufacturer’s certified fan data.

5.2.6 Piping and Ductwork :
5.2.6.1 Piping Insulation :

Piping for heating, space conditioning, and service hot water systems shall meet the
insulation requirements listed in Table 5-8 through Table 5-10. Insulation exposed to weather shall
be protected by aluminum sheet metal, painted canvas, or plastic cover. Cellular foam insulation
shall be protected as above, or be painted with water retardant paint.

Exceptions to § 5.2.6.1:

(A) Reduction in insulation R value by 0.2 (compared to values in Table 5-8, Table 5-9 and
Table 5-10) to a minimum insulation level of R-0.4 shall be permitted for any pipe
located in partition within a conditioned space or buried.

(B) Insulation R value shall be increased by 0.2 over and above the requirement stated in
Table 5-8 through Table 5-10 for any pipe located in a partition outside a building with
direct exposure to weather.

(C) Reduction in insulation R value by 0.2 (compared to values in Table 5-8, Table 5-9 and
Table 5-10) to a minimum insulation level of R-0.4 shall be permitted for buildings in
Temperate climate zone.

Table 5-8 Insulation Requirements for Pipes in ECBC Building
Operating Temperature (°C) Pipe size (mm)

<25 | >=40

Insulation R value (m>.K/W)

Heating System

94°Cto 121°C 0.9 1.2
60°C to 94°C 0.7 0.7
40°C to 60°C 0.4 0.7
Cooling System

4.5°Cto 15°C 0.4 0.7
<4.5°C 0.9 1.2
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Refrigerant Piping (Split systems)
4.5°C to 15°C 0.4 0.7
<4.5°C 0.9 1.2

Table 5-9 Insulation Requirements for Pipes in ECBC+ Building

Heating System

94°C to 121°C 1.1 1.3
60°C to 94°C 0.8 0.8
40°C to 60°C 0.5 0.9
Cooling System

4.5°C to 15°C 0.5 0.9
<4.5°C 1.1 1.3
Refrigerant Piping (Split Systems)

4.5°C to 15°C 0.5 0.9
<4.5°C 1.1 1.3

Table 5-10 Insulation Requirements for Pipes in SuperECBC Buildings

Heating System

94°C to 121°C 1.5 1.5
60°C to 94°C 1.0 1.3
40°C to 60°C 0.7 1.1
Cooling System

4.5°C to 15°C 0.7 1.2
<4.5°C 1.5 1.5
Refrigerant Piping (Split Systems)

4.5°C to 15°C 0.4 0.7
<4.5°C 1.5 1.5

5.2.6.2 Ductwork and Plenum Insulation :

Ductwork and plenum shall be insulated in accordance with Table 5-11.

Table 5-11 Ductwork Insulation iR value in m’ . K/W) Reclluirements

Exterior R-14 R -0.6
Unconditioned Space R -0.6 None
Buried R -0.6 None

5.2.7 System Balancing :
5.2.7.1 General :

System balancing shall be done for systems serving zones with a total conditioned area
exceeding 500 m”.
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5.2.7.2 Air System Balancing :

Air systems shall be balanced in a manner to first minimize throttling losses; then, for fans
with fan system power greater than 0.75 kW, fan speed shall be adjusted to meet design flow
conditions.

5.2.7.3 Hydronic System Balancing :

Hydronic systems shall be proportionately balanced in a manner to first minimize throttling
losses; then the pump impeller shall be trimmed or pump speed shall be adjusted to meet design
flow conditions.

5.2.8 Condensers :
5.2.8.1 Condenser Locations :

Condensers shall be located such that the heat sink is free of interference from heat
discharge by devices located in adjoining spaces, and do not interfere with other such systems
installed nearby.

5.2.9 Service Water Heating :
5.2.9.1 Solar Water Heating :

To comply with the Code, all type of buildings in cold as well as composite climate zone
with a hot water system, shall have solar water heating equipment installed to provide for:

(A) at least 20% of the total hot water design capacity if above grade floor area of the
building is less than 20,000 m*

(B) at least 40% of the total hot water design capacity if above grade floor area of the
building is greater than or equal to 20,000 m*
For compliance with ECBC+ and SuperECBC, all type of buildingsin cold as well as
composite climate zone with a hot water system, shall have solar water heating equipment installed
to provide at least 40% and 60% respectively of the total hot water design capacity.

Exception to § 5.2.9.1: Systems that use heat recovery to provide the hot water capacity
required as per the efficiency level or building size.

5.2.9.2 Heating Equipment Efficiency :

Service water heating equipment shall meet or exceed the performance and minimum
efficiency requirements presented in available Indian Standards

(a) Solar water heater shall meet the performance/ minimum efficiency level mentioned in
IS 13129 Part (1&2)

(b) Gas Instantaneous water heaters shall meet the performance/minimum efficiency level
mentioned in IS 15558 with above 80% Fuel utilization efficiency.

(c) Electric water heater shall meet the performance/ minimum efficiency level mentioned
in IS 2082.
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5.2.9.3 Other Water Heating System :

Supplementary heating system shall be designed to maximize the energy efficiency of the
system and shall incorporate the following design features in cascade:

(a) Maximum heat recovery from hot discharge system like condensers of air conditioning
units,

(b) Use of gas fired heaters wherever gas is available, and
(c) Electric heater as last resort.
5.2.9.4 Piping Insulation :

Piping insulation shall comply with § 5.2.6.1. The entire hot water system including the
storage tanks, pipelines shall be insulated conforming to the relevant IS standards on materials and
applications.

5.2.9.5 Heat Traps :

Vertical pipe risers serving storage water heaters and storage tanks not having integral heat
traps and serving a non-recirculating system shall have heat traps on both the inlet and outlet

piping.
5.2.9.6 Swimming Pools :

All heated pools shall be provided with a vapor retardant pool cover on or at the water
surface. Pools heated to more than 32 C shall have a pool cover with a minimum insulation value of
R-4.1.

Exception to § 5.2.9.6: Pools deriving over 60% of their energy from site-recovered energy
or solar energy source.

5.3 Prescriptive Requirements :

Compliance shall be demonstrated with the prescriptive requirements in this section.
Supply, exhaust, and return or relief fans with motor power exceeding 0.37 kW shall meet or
exceed the minimum energy efficiency requirements specified in Table 5-12 through Table 5-14
except the following need not comply with the requirement

(a) Fans in un-ducted air conditioning unit where fan efficiency has already been taken in
account to calculate the efficiency standard of the comfort system.

(b) Fans in Health Care buildings having HEPA filters.
(c) Fans inbuilt in energy recovery systems that pre-conditions the outdoor air.

Table 5-12 Mechanical and Motor Efficiency Requirements for Fans in ECBC Buildings

System type Fan Type Mechanical Motor Efficiency
Efficiency (As per IS 12615)
Air-handling unit | Supply, return and 60% IE 2
exhaust
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Table 5-13 Mechanical and Motor Efficiency Requirements for Fans in ECBC+ Buildings

Air-handling unit | Supply, return and | 65% IE3
exhaust

Table 5-14 Mechanical and Motor Efficiency Requirements for Fans in SuperECBC Buildings

Air-handling Supply, return and 70% IE 4
unit exhaust

5.3.1 Pumps:

Chilled and condenser water pumps shall meet or exceed the minimum energy efficiency
requirements specified in Table 5-15 through Table 5-17. Requirements for pumps in district chiller
systems and hot water pumps for space heating are limited to the installed efficiency requirement of
individual pump equipment only. To show compliance, calculate the total installed pump capacity
in kilo watt and achieve the prescribed limits per kilo watt of refrigeration installed in the building.

Exceptions to § 5.3.1: Pumps used in processes e.g. service hot water, chilled water used for
refrigeration etc.

Table 5-15 Pump Efficiency Requirements for ECBC Building

Equipment ECBC

Chilled Water Pump (Primary and 18.2 W/ kW, with VFD on secondary pump
Secondary)

Condenser Water Pump 17.7 W/ kW,

Pump Efficiency (minimum) 70%

Table 5-16 Pump Efficiency Requirements for ECBC+ Building

Chilled Water Pump (Primary and 16.9 W/ kW, with VFD on secondary pump
Secondary)

Condenser Water Pump 16.5 W/ kW,

Pump Efficiency (minimum) 75%

Table 5-17 Pump Efficiency Requirements for SuperECBC Building

Chilled Water Pump (Primary and 14.9 W/ kW, with VFD on secondary pump
Secondary)

Condenser Water Pump 14.6 W/ kW,

Pump Efficiency (minimum) 85%
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5.3.2 Cooling Towers :
Cooling towers shall meet or exceed the minimum efficiency requirements specified in
Table5-18. ECBC+ and SuperECBC Buildings shall have additional VFD installed in the cooling

towers.

Table 5-18 Cooling Tower Efficiency Requirements for ECBC, ECBC+, and SuperECBC Buildings

Equipment type Rating Condition Efficiency
Open circuit cooling tower Fans 35°C entering water 0.017 kW/kWr
29°C leaving water
24°C WB outdoor air 0.31 kW/L/s

5.3.3 Economizers :
5.3.3.1 Economizer for ECBC, ECBC+, and SuperECBC Building :

Each cooling fan system in buildings with built up area greater than 20,000 m? shall
include at least one of the following:

(a) An air economizer capable of modulating outside-air and return-air dampers to supply
50% of the design supply air quantity as outside-air.

(b) A water economizer capable of providing 50% of the expected system cooling load at
outside air temperatures of 10°C dry-bulb/7.2°C wet-bulb and below.

Exception to §5.3.3.1:

(a) Projects in warm-humid climate zones are exempt.

(b) Projects with only daytime occupancy in the hot-dry are exempt.

(c) Individual ceiling mounted fan systems is less than 3,200 liters per second exempt.
5.3.3.2 Partial Cooling :

Where required by §5.3.3.1 economizers shall be capable of providing partial cooling even
when additional mechanical cooling is required to meet the cooling load.

5.3.3.3 Economizer Controls :
Air economizer shall be equipped with controls

(a) That allow dampers to be sequenced with the mechanical cooling equipment and not
be controlled by only mixed air temperature.

(b) capable of automatically reducing outdoor air intake to the design minimum outdoor
air quantity when outdoor air intake will no longer reduce cooling energy usage.

(c) Capable of high-limit shutoff at 24 °C dry bulb temperature.
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5.3.3.4 Testing :

Air-side economizers shall be tested in the field following the requirements in §12
Appendix C to ensure proper operation.

Exception to §5.3.3.4: Air economizers installed by the HVAC system equipment
manufacturer and certified to the building department as being factory calibrated and tested per the
procedures in §12.

5.3.4 Variable Flow Hydronic Systems :
5.3.4.1 Variable Fluid Flow :

HVAC pumping systems having a total pump system power exceeding 7.5 kW shall be
designed for variable fluid flow and shall be capable of reducing pump flow rates to an extent
which is lesser or equal to the limit, where the limit is set by the larger of:

(a) 50% of the design flow rate, or

(b) the minimum flow required by the equipment manufacturer for proper operation of the
chillers or boilers.

5.3.4.2 Isolation Valves :

Water cooled air-conditioning or heat pump units with a circulation pump motor greater
than or equal to 3.7 kW shall have two-way automatic isolation valves on each water cooled air-
conditioning or heat pump unit that are interlocked with the compressor to shut off condenser water
flow when the compressor is not operating.

5.3.4.3 Variable Speed Drives :

Chilled water or condenser water systems that must comply with either §5.3.4.1 or §5.3.4.2
and that have pump motors greater than or equal to 3.7 kW shall be controlled by variable speed
drives.

5.3.5 Boilers:

Gas and oil fired boilers shall meet or exceed the minimum efficiency requirements
specified in Table 5-19 and Table 5-20.

Table 5-19 Minimum Efficiency Requirements for Oil and Gas Fired Boilers for ECBC building

Equipment Type Sub Category Size Category Minimum FUE
Boilers, Hot Gas or oil All capacity 80%
Water fired

FUE - fuel utilization efficiency

Table 5-20 Minimum Efficiency Requirements for Oil and Gas Fired Boilers for ECBC+ and
SuperECBC building
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Equipment Type Sub Category Size Category Minimum FUE
Boilers, Hot Gas or oil All capacity 85%
Water fired

FUE - fuel utilization efficiency
5.3.6 Energy Recovery :

All Hospitality and Healthcare, with systems of capacity greater than 2,100 liters per second
and minimum outdoor air supply of 70% shall have air-to-air heat recovery equipment with
minimum 50% recovery effectiveness

At least 50% of heat shall be recovered from diesel and gas fired generator sets installed in
Hospitality, Healthcare, and Business buildings with built up area greater than 20,000 m?.

5. 4 Total System Efficiency- Alternate Compliance Approach :

Buildings may show compliance by optimizing the total system efficiency for the plant side
comfort system instead of the individual equipment mentioned under the prescriptive requirement.
This alternate compliance approach is applicable for central chilled water plant side system in all
building types. The total installed capacity per kilo-watt refrigeration load shall be less than or
equal to maximum threshold requirements as specified in Table 5-21. Equipment that can be
included in central chilled water plant side system for this alternate approach are chillers, chilled
water pumps, condenser water pumps, and cooling tower fan. Compliance check will be based on
annual hourly simulation.

Table 5-21 Minimum System Efficiency* Requirement for ECBC, ECBC+, and SuperECBC
Buildings

Water Cooled Chilled Water Plant Maximum Threshold (kW/kWr)
ECBC 0.26
ECBC+ 0.23
SuperECBC 0.20

5.5 Low- energy Comfort Systems :

Alternative HVAC systems which have low energy use may be installed in place of (or in
conjunction with) refrigerant-based cooling systems. Such systems shall be deemed to meet the
minimum space conditioning equipment efficiency levels of §5.2.2, but shall comply with all other
applicable mandatory provisions of §5.2 as applicable. The approved list of low energy comfort
systems' is given below:

(a) Evaporative cooling

(b) Desiccant cooling system

(c) Solar air conditioning

'This is not an all-inclusive list. The updated list of low energy comfort systems is available at BEE website
(https://www.beeindia.gov.in/).
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(d) Tri-generation (waste-to-heat)

(e) Radiant cooling system
(f) Ground source heat pump
(g) Adiabatic cooling system

Buildings with an approved low-energy comfort system installed for more than 50% of the
cooling and heating requirement of the building shall be deemed equivalent to the ECBC+ building
standard prescribed in § 5.2.2.

Buildings having an approved low energy comfort system installed for more than 90% of
the cooling and heating requirement of the building shall be deemed equivalent to the SuperECBC
building standard prescribed in §5.2.2.

Note 5-2 Thermal Energy Storage :
Thermal Energy Storage :

Thermal storage may be used for limiting maximum demand, by controlling peak electricity
load through reduction of chiller capacity, and by taking advantage of high system efficiency
during low ambient conditions. Thermal storage would also help in reducing operating cost by
using differential time-of-the day power tariff, where applicable.

The storage media can be ice or water. Water need stratified storage tanks and is mostly
viable with large storage capacity and has an advantage of plant operation at higher efficiencies but
requires larger storage volumes. In case of central plant, designed with thermal energy storage, its
location shall be decided in consultation with the air conditioning engineer. For roof top
installations, structural provision shall take into account load coming on the building/structure due
to the same. For open area surface installation, horizontal or vertical system options shall be
considered and approach ladders for manholes provided. Buried installation shall take into account
loads due to movement of vehicles above the area.

6. Lighting and Controls :
6.1 General:

Lighting systems and equipment shall comply with the mandatory provisions of § 6.2 and
the prescriptive criteria of § 6.3. The lighting requirements in this section shall apply to:
(a) Interior spaces of buildings,

(b) Exterior building features, including facades, illuminated roofs, architectural features,
entrances, exits, loading docks, and illuminated canopies, and,

(c) Exterior building grounds lighting that is provided through the building's electrical
service.

Exceptions to §6.1:

(a) Emergency or security lighting that is automatically off during normal building
operations.
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6.2 Mandatory Requirements :
6.2.1 Lighting Control :
6.2.1.1 Automatic Lighting Shutoff :

(@) 90% of interior lighting fittings in building or space of building larger than 300 m’
shall be equipped with automatic control device.

(b) Additionally, occupancy sensors shall be provided in
i.  All building types greater than 20,000 m* BUA, in

1. All habitable spaces less than 30 m?, enclosed by walls or ceiling height
partitions.

2. All storage or utility spaces more than 15 m” in all building types with BUA
greater than 20,000 m”.

3. Public toilets more than 25 m?, controlling at least 80 % of lighting fitted in
the toilet. The lighting fixtures, not controlled by automatic lighting shutoff,
shall be uniformly spread in the area.

ii. In corridors of all Hospitality greater than 20,000 m* BUA, controlling minimum
70% and maximum 80% of lighting fitted in the public corridor. The lighting
fixtures, not controlled by automatic lighting shut off, shall be uniformly spread in
the area.

iii. In all Business and all conference or meeting rooms.
(c) Automatic control device shall function on either:

i. A scheduled basis at specific programmed times. An independent program
schedule shall be provided for areas of no more than 2,500 m? and not more than
one floor, or,

ii.  Occupancy sensors that shall turn off the lighting fixtures within 15 minutes of an
occupant leaving the space. Light fixtures controlled by occupancy sensors shall
have a wall-mounted, manual switch capable ofturning off lights when the space
is occupied.

Exception to § 6.2.1.1: Lighting systems designed for emergency and firefighting purposes.
6.2.1.2 Space Control :

Each space enclosed by ceiling-height partitions shall have at least one control device to
independently control the general lighting within the space. Each control device shall be activated

either manually by an occupant or automatically by sensing an occupant. Each control device shall

(a) control a maximum of 250 m’ for a space less than or equal to 1,000 m?, and a
maximum of 1,000 m* for a space greater than 1,000 m?.
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(b) have the capability to override the shutoff control required in § 6.2.1.1 for no more
than 2 hours, and

(c) be readily accessible and located so the occupants can see the control.

Exception to § 6.2.1.2 (¢): The required control device may be remotely installed if required
for reasons of safety or security. A remotely located device shall have a pilot light indicator as part
of or next to the control device and shall be clearly labeled to identify the controlled lighting.
6.2.1.3 Control in Daylight Areas :

(a) Luminaires, installed within day lighting extent from the window as calculated in §
4.2.3, shall be equipped with either a manual control device to shut off luminaires,
installed within day lit area, during potential daylit time of a day or automatic control
device that:

i.  Has a delay of minimum 5 minutes, or,
ii.  Can dim or step down to 50% of total power.
(b) Overrides to the daylight controls shall not be allowed.

(¢) For SuperECBC Buildings, Lighting Power Density adjustment factor of 20% shall be
allowed to all spaces with more than 70% of their area under daylight controls.

6.2.1.4 Centralized Controls for ECBC+ and SuperECBC Buildings :

ECBC+ and SuperECBC building shall have centralized control system for schedule based
automatic lighting shutoff switches.

6.2.1.5 Exterior Lighting Control :

(a) Lighting for all exterior applications not exempted in §6.3.5 shall be controlled by a
photo sensor or astronomical time switch that is capable of automatically turning off
the exterior lighting when daylight is available or the lighting is not required.

(b) Lighting for all exterior applications, of Schools and Business with built up area
greater than 20,000 m?, shall have lamp efficacy not less than 80 lumens per watt, 90
lumens per watt, and 100 lumens per watt, for ECBC, ECBC+, and SuperECBC
Buildings respectively, unless the luminaire is controlled by a motion sensor or exempt
under §6.1.

(c) Facade lighting and facade non-emergency signage of Shopping Complexes shall have
separate time switches.

Exemption to §6.2.1.5: Exterior emergency lighting.
6.2.1.6 Additional Control :
The following lighting applications shall be equipped with a control device to control such

lighting independently of general lighting:

(a) Display/Accent Lighting. Display or accent lighting greater than 300 m” area shall
have a separate control device.
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(b) Hotel Guest Room Lighting. Guest rooms and guest suites in a hotel shall have a
master control device at the main room entry that controls all permanently installed
luminaires and switched receptacles.

(d) Task Lighting. Supplemental task lighting including permanently installed under shelf
or under cabinet lighting shall have a control device integral to the luminaires or be
controlled by a wall-mounted control device provided the control device complies with
§6.2.1.2.

(e) Nonvisual Lighting. Lighting for nonvisual applications, such as plant growth and
food-warming, shall be equipped with a separate control device.

(f) Demonstration Lighting. Lighting equipment that is for sale or for demonstrations in
lighting education shall be equipped with a separate control device accessible only to
authorized personnel.

6.2.2 Exit Signs :

Internally-illuminated exit signs shall not exceed 5 Watts per face.
6.3 Prescriptive Requirements :
6.3.1 Interior Lighting Power :

The installed interior lighting power for a building or a separately metered or permitted
portion of a building shall be calculated in accordance with §6.3.4 and shall not exceed the interior
lighting power allowance determined in accordance with either §6.3.2 or §6.3.3. Tradeoffs of
interior lighting power allowance among portions of the building for which a different method of
calculation has been used are not permitted.

Exception to §6.3: The following lighting equipment and applications shall not be
considered when determining the interior lighting power allowance, nor shall the wattage for such
lighting be included in the installed interior lighting power. However, any such lighting shall not be
exempt unless it is an addition to general lighting and is controlled by an independent control
device.

(a) Display or accent lighting that is an essential element for the function performed in
galleries, museums, and monuments,

(b) Lighting that is integral to equipment or instrumentation and is installed by its
manufacturer,

(c) Lighting specifically designed for medical or dental procedures and lighting integral to
medical equipment,

(d) Lighting integral to food warming and food preparation equipment,

(e) Lighting for plant growth or maintenance,

(f) Lighting in spaces specifically designed for use by the visually impaired,

(g) Lighting in retail display windows, provided the display area is enclosed by ceiling-
height partitions,
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(h) Lighting in interior spaces that have been specifically designated as a registered
interior historic landmark,

(i) Lighting that is an integral part of advertising or directional signage,
(j) Exit signs,
(k) Lighting that is for sale or lighting educational demonstration systems,

(I) Lighting for theatrical purposes, including performance, stage, and film or video
production, and

(m) Athletic playing areas with permanent facilities for television broadcasting.
6.3.2 Building Area Method :

Determination of interior lighting power allowance (watts) by the building area method
shall be in accordance with the following:

Determine the allowed lighting power density for each appropriate building area type from
Table 6-1 for ECBC Buildings, from Table 6-2 for ECBC+ Buildings and from Table 6-3 for
SuperECBC Buildings.
(a) Calculate the gross lighted carpet area for each building area type.
(b) The interior lighting power allowance is the sum of the products of the gross lighted
floor area of each building area times the allowed lighting power density for that

building area type.

Table 6-1 Interior Lighting Power for ECBC Buildings — Building Area Method

Building Type LPD (W/m?) Building Area Type LPD (W/m?)
Office Building 9.50 Motion picture theater 9.43
Hospitals 9.70 Museum 10.2
Hotels 9.50 Post office 10.5
Shopping Mall 14.1 Religious building 12.0
University and Schools 11.2 Sports arena 9.70
Library 12.2 Transportation 9.20
Dining: bar lounge/leisure ~ 12.2 Warehouse 7.08
Dining: cafeteria/fast food  11.5 Performing arts theater  16.3
Dining: family 10.9 Police station 9.90
Dormitory 9.10 Workshop 14.1
Fire station 9.70 Automotive facility 9.00
Gymnasium 10.0 Convention center 12.5
Manufacturing facility 12.0 Parking garage 3.00

In cases where both a general building area type and a specific building area type are listed,
the specific building area type shall apply.
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Table 6-2 Interior Lighting Power for ECBC+ Buildings — Building Area Method

Building Area Type LPD (W/m®) Building Area Type LPD (W/m’)
Office Building 7.60 Motion picture theater 7.50
Hospitals 7.80 Museum 8.20
Hotels 7.60 Post office 8.40
Shopping Mall 11.3 Religious building 9.60
University and Schools 9.00 Sports arena 7.80
Library 9.80 Transportation 7.40
Dining: bar lounge/leisure 9.80 Warehouse 5.70
Dining: cafeteria/fast food 9.20 Performing arts theater 13.0
Dining: family 8.70 Police station 7.90
Dormitory 7.30 Workshop 11.3
Fire station 7.80 Automotive facility 7.20
Gymnasium 8.00 Convention center 10.0
Manufacturing facility 9.60 Parking garage 2.40

In cases where both a general building area type and a specific building area type are listed,
the specific building area type shall apply.

Table 6-3 Interior Lighting Power for SuperECBC Buildings — Building Area Method

Office Building 5.0 Motion picture theater 4.7
Hospitals 4.9 Museum 5.1
Hotels 4.8 Post office 53
Shopping Mall 7.0 Religious building 6.0
University and Schools 6.0 Sports arena 4.9
Library 6.1 Transportation 4.6
Dining: bar lounge/leisure 6.1 Warehouse 3.5
Dining: cafeteria/fast food 5.8 Performing arts theater 8.2
Dining: family 5.5 Police station 5.0
Dormitory 4.6 Workshop 7.1
Fire station 4.9 Automotive facility 4.5
Gymnasium 5.0 Convention center 6.3
Manufacturing facility 6.0 Parking garage 1.5

In cases where both a general building area type and a specific building area type are listed,
the specific building area type shall apply.

6.3.3 Space Function Method :

Determination of interior lighting power allowance (watts) by the space function method
shall be in accordance with the following:

(a) Determine the appropriate building type and the allowed lighting power density from
Table 6-4 for ECBC Buildings, Table 6-5 for ECBC+ Buildings and, Table 6-6 for
SuperECBC Buildings. In cases where both a common space type and building
specific space type are listed, building specific space type LPD shall apply.

(b) For each space, enclosed by partitions 80% or greater than ceiling height, determine
the gross carpet area by measuring to the face of the partition wall. Include the area of
balconies or other projections. Retail spaces do not have to comply with the 80%
partition height requirements.
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(c) The interior lighting power allowance is the sum of the lighting power allowances for
all spaces. The lighting power allowance for a space is the product of the gross lighted
carpet area of the space times the allowed lighting power density for that space.

Table 6-4 Interior Lighting Power for ECBC Buildings — Space Function Method

Category LPD (W/m?) Lamp category LPD (W/m?)

Common Space Type

Restroom 7.70 Stairway 5.50

Storage 6.80 Corridor/Transition 7.10

Conference/ Meeting 11.5 Lobby 9.10

Parking Bays  (covered/  2.20 Parking Driveways (covered/ 3.00

basement) basement)

Electrical/Mechanical 7.10 Workshop 17.1

Business

Enclosed 10.0 Open Plan 10.0

Banking Activity Area 12.6 Service/Repair 6.80

Healthcare

Emergency 22.8 Recovery 8.60

Exam/Treatment 13.7 Storage 5.50

Nurses’ Station 9.40 Laundry/Washing 7.50

Operating Room 21.8 Lounge/Recreation 8.00

Patient Room 7.70 Medical Supply 13.7

Pharmacy 10.7 Nursery 5.70

Physical Therapy 9.70 Corridor/Transition 9.10

Radiology/Imaging 9.10

Hosptality

Hotel Dining 9.10 Hotel lobby 10.9

Bar/lounge/Dining 14.1 Motel Dining 9.10

Food Preparation 12.1 Motel Guest Room 7.70

Shopping Complex

Mall Concourse 12.8 Family Dining 10.9

Sales Area 18.3 Food Preparation 12.1

Motion Pictures Threatre 9.60 Bar lounge/Dining 14.1

Educational

Classroom/Lecture 13.7 Card file and cataloguing 9.10

Classroom 13.8 Stacks (lib) 10.0

Assembly

Dressing Room 9.10 Seating Area- Performing Arts 22.6
Theatre

E xhibit Space 14.0 Lobby- Performing Arts 21.5

Convention Centre Theatre

Seating Area- 4.60 Seating Area-Convention 6.40

Gymnasium Centre

Fitness Area-Gymnasium 13.70 Seating Religious building 16.4

Museum-General Exhibition 16.40 Playing Area - Gymnasium 18.8

Museum - Restoration 18.3
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Table 6-5 Interior Lighting Power for ECBC+ Buildings — Space Function Method

Category LPD Lamp category LPD
(W/m?) (W/m?)
Common Space Types
Restroom 6.10 Stairway 4.40
Storage 540 Corridor/Transition 3.60
Conference/ Meeting 9.20 Lobby 7.30
Parking Bay (covered/ basement) | 1.75 Parking Driveways (covered/ | 2.50
basement)
Electrical/Mechanical 5.70 Workshop 13.7
Business
Enclosed 8.60 Open Plan 8.60
Banking Activity Area 9.30 Service/Repair 5.50
Healthcare
Emergency 18.2 Recovery 7.00
Exam/Treatment 10.9 Storage 4.40
Nurses’ Station 7.50 Laundry/Washing 6.00
Operating Room 17.5 Lounge/Recreation 6.40
Patient Room 6.10 Medical Supply 10.9
Pharmacy 8.50 Nursery 4.60
Physical Therapy 7.80 Corridor/Transition 7.30
Radiology/Imaging 7.30
Hospitality
Hotel Dining 7.30 Hotel Lobby 8.80
For Bar Lounge/ Dining 11.3 Motel Dining 7.30
For food preparation 12.1 Motel Guest Rooms 6.10
Hotel Guest Rooms 7.30
Shopping Complex
Mall Concourse 10.2 For Family Dining 8.80
Sales Area 14.6 For food preparation 12.1
Motion Picture Theatre 10.3 Bar Lounge/ Dining 11.3
Educational
Classroom/Lecture 10.9 Card File and Cataloguing 7.30
For Classrooms 11.0 Stacks (Library) 14.6
Laboratory 12.1 Reading Area (Library) 9.20
Assembly
Dressing Room 7.30 Seating Area-Performing Arts Theatre | 18.1
Exhibit Space-Convention Centre | 11.2 Lobby- Performing Arts Theatre 17.2
Seating Area-Gymnasium 3.60 Seating Area—Convention Centre 5.10
Fitness Area - Gymnasium 7.85 Seating Religious Building 13.1
Museum - General Exhibition 11.3 Playing Area - Gymnasium 12.9
Museum - Restoration 11.0
Table 6-6 Interior Lighting Power for SuperECBC Buildings — Space Function Method
Category LPD Lamp category LPD
(W/m?) (W/m?)
Common Space Types
Restrooms 3.80 Stairway 2.70
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Storage 3.40 Corridor/Transition 2.30
Conference/ Meeting 5.70 Lobby 4.60
Parking Bays (covered/basement) | 1.10 Driveways (covered/basement) 1.50
Electrical/Mechanical 3.50 Workshop 8.60
Business
Enclosed 5.40 Open Plan 5.40
Banking Activity Area 5.80 Service/Repair 3.40
Healthcare
Emergency 11.4 Recovery 4.40
Exam/Treatment 6.80 Storage 2.70
Nurses’ Station 5.00 Laundry/Washing 3.80
Operating Room 10.9 Lounge/Recreation 4.60
Patient Room 3.80 Medical Supply 6.80
Pharmacy 5.30 Nursery 2.90
Physical Therapy 4.90 Corridor/Transition 4.60
Radiology/Imaging 4.60
Hospitality
Hotel Dining 4.60 Hotel Lobby 5.50
Sales Area 9.20 For food preparation 7.50
Motion Picture Theatre 6.50 Bar Lounge/ Dining 7.00
For Bar Lounge/ Dining 7.00 Motel Dining 4.60
For food preparation 7.50 Motel Guest Rooms 3.80
Hotel Guest Rooms 4.60
Shopping Complex
Mall Concourse 6.40 For Family Dining 5.50
Educational
Classroom/Lecture 6.80 Card File and Cataloguing 4.60
For Classrooms 6.90 Stacks (Library) 9.20
Laboratory 7.50 Reading Area (Library) 5.70
Assembly
Dressing Room 4.60 Seating Area-Performing Arts Theatre | 11.3

7.00 Lobby - Performing Arts Theatre 10.8
Exhibit Space—Convention Centre
Seating Area - Gymnasium 3.40 Seating Area — Convention Centre 3.20
Fitness Area - Gymnasium 302 Seating Religious Building 8.20
Museum — General Exhibition 3.65 Playing Area - Gymnasium 6.50
Museum — Restoration 5.50

Note 6-1 Calculating Interior Lighting Power — Space Function Method

A four-story building has retail on the ground floor and offices on the top three floors. Area
is 3,600 m>. Space types and their respective areas are mentioned below. Steps for calculating
interior lighting power allowance using the space function method for a ECBC building is

described below.

For each of the space type, corresponding Lighting Power Density (LPD) values for Business and
Shopping complex building type from Table 6-4 are used. Area is multipliedwith the LPD values to
estimate the lighting power allowance for the whole building. It is 40,055.5 W.
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Table 6-7 Space Types, Areas and Corresponding LPDs

Space Function LPD (W/ m?) Area (m?) Lighting Power Allowance
W)

Office

Office - enclosed 10.0 720 7,200

Office — open plan 10.0 1,485 14,850

Meeting Rooms 11.5 120 1,380

Lobbies 7.1 93 660

Restrooms 7.7 51 393

Corridors 7.1 125 887.5

Electrical/ 7.1 14 99

Mechanical

Staircase 5.5 84 462

Total 25931.5W

Retail

General sales area 18.3 669 12,243

Offices - enclosed 10.0 28 280

Restrooms 7.7 9 69

Corridors 7.1 79 561

Active Storage 6.8 93 632

Food preparation 12.1 28 339

Total 14,124

Building Total 40,055.5 W

6.3.4 Installed Interior Lighting Power :

The installed interior lighting power calculated for compliance with §6.3 shall include all
power used by the luminaires, including lamps, ballasts, current regulators, and control devices

except as specifically exempted in §6.1.

Exception to §6.3.4: If two or more independently operating lighting systems in a space are
controlled to prevent simultaneous user operation, the installed interior lighting power shall be
based solely on the lighting system with the highest power.

6.3.4.1 Luminaire Wattage :

Luminaire efficacy shall be 0.7 or above. Luminaire wattage incorporated into the installed
interior lighting power shall be determined in accordance with the following:

(a) The wattage of incandescent luminaires with medium base sockets and not containing
permanently installed ballasts shall be the maximum labeled wattage of the luminaires.

(b) The wattage of luminaires containing permanently installed ballasts shall be the
operating input wattage of the specified lamp/ballast combination. Operating input
wattage can be either values from manufacturers’ catalogs or values from independent
testing laboratory reports.

(c) The wattage of all other miscellaneous luminaire types not described in (a) or (b) shall
be the specified wattage of the luminaires.
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(d) The wattage of lighting track, plug-in busway, and flexible-lighting systems that allow
the addition and/ or relocation of luminaires without altering the wiring of the system
shall be the larger of the specified wattage of the luminaires included in the system or
135 Watt per meter (45 W/ft.). Systems with integral overload protection, such as fuses
or circuit breakers, shall be rated at 100% of the maximum rated load of the limiting
device.

6.3.5 Exterior Lighting Power :

Connected lighting power of exterior lighting applications shall not exceed the lighting
power limits specified in Table 6-7 for ECBC Buildings, Table 6-8 for ECBC+ Buildings and
Table 6-9 for SuperECBC Buildings. Trade-offs between applications are not permitted.

Table 6-8 Exterior Building Lighting Power for ECBC Buildings

Exterior lighting application Power limits

Building entrance (with canopy) 10 W/m” of canopied area
Building entrance (w/o canopy) 90 W/ linear m of door width
Building exit 60 W/lin m of door width
Building facade 5.0 W/m” of vertical facade area
Emergency signs, ATM kiosks, Security areas facade 1.0 W/m®

Driveways and parking (open/ external) 1.6 W/m®

Pedestrian walkways 2.0 W/m®

Stairways 10.0 W/m®

Landscaping 0.5 W/m’

Outdoor sales area 9.0 W/m®

Table 6-9 Exterior Building Lighting Power for ECBC+ Buildings

Exterior lighting application Power limits

Building entrance (with canopy) 8.0 W/m? of canopied area
Building entrance (w/o canopy) 72 W/ linear m of door width
Building exit 48 W/lin m of door width
Building fagcade 4.0 W/m? of vertical facade area
Emergency signs, ATM kiosks, Security areas fagade 0.8 W/m®

Driveways and parking (open/ external) 1.3 W/m®

Pedestrian walkways 1.6 W/m®

Stairways 8.0 W/m®

Landscaping 0.4 W/m®

Outdoor sales area 7.2 W/m®

Table 6-10 Exterior Buildini Li ihtini Power ior SuierE CBC Buildinis

Building entrance (with canopy) 5.0 W/m” of canopied area

Building entrance (w/o canopy) 45 W/ linear m of door width
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Building exit

30 W/lin m of door width

Building facade 2.5 W/m? of vertical facade area
Emergency signs, ATM kiosks, Security areas fagade 0.5 W/m’

Driveways and parking (open/ external) 0.8 W/m’

Pedestrian walkways 1.0 W/m?

Stairways 5.0 W/m®

Landscaping 0.25 W/m®

Outdoor sales area 4.5 W/m*

7. Electrical and Renewable Energy Systems :

7.1 General:

All electric and renewable energy equipment and systems shall comply with the mandatory

requirements of §7.2.
7.2 Mandatory Requirements

7.2.1 Transformers :

7.2.1.1 Maximum Allowable Power Transformer Losses :

Power transformers of the proper ratings and design must be selected to satisfy the

minimum acceptable efficiency at 50% and full load rating.

Permissible total loss values shall not exceed:

(a) 5% of the maximum total loss values mentioned in IS 1180 for oil type transformers in
voltage class above 11 kV but not more than 22 kV

(b) 7.5% of the maximum total loss values mentioned in above IS 1180 for oil type
transformers in voltage class above 22 kV and up to and including 33 kV

(c) wvalues listed in Table 7.1 for dry type transformers.

Table 7-1 Dry Type Transformers

Rating Impedance Max. Total Loss (W)

(kVA) (%)

ECBC Building ECBC+ Building

50 % 100% 50 % 100%

Load Load Load Load
16 4.5 150 480 135 440
25 4.5 210 695 190 635
63 4.5 380 1,250 340 1,140
100 4.5 520 1,800 475 1,650
160 4.5 770 2,200 670 1,950
200 4.5 890 2,700 780 2,300
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250 4.5 1,050 3,150
315 4.5 1,100 3,275
400 4.5 1,300 3,875
500 4.5 1,600 4,750
630 4.5 2,000 5,855
1000 5 3,000 9,000
1250 5 3,600 1,0750
1600 6.25 4,500 13,500
2000 6.25 5,400 17,000
2500 6.25 6,500 20,000

Total loss values given in above table are applicable for thermal classes E, B and F and have
component of load loss at reference temperature according to Clause 17 of IS. An increase of 7%
on total for thermal class H is allowed.

Table 7-2 Permissible Losses for Oil Type Transformers. Total losses for oil type transformers
shall confirm with Indian Standard IS 1180.

Rating Impedance Max. Total Loss (W)
(kVA) (%)

ECBC Building

50% 100% Load

Load
16 4.5 150 480
25 4.5 210 695
63 4.5 380 1250
100 4.5 520 1800
160 4.5 770 2200
200 4.5 890 2700
250 4.5 1050 3150
315 4.5 1100 3275
400 4.5 1300 3875
500 4.5 1600 4750
630 4.5 2000 5855
1000 5 3000 9000
1250 5 3600 10750
1600 6.25 4500 13500
2000 6.25 5400 17000
2500 6.25 6500 20000

Total loss values given in above table are applicable for thermal classes E, B and F and have
component of load loss at reference temperature according to Clause 17 of IS 1180 i.e., average
winding temperature rise as given in Column 2 of Table 8.2 plus 300C. An increase of 7% on total
for thermal class H is allowed.

7.2.1.2 Measurement and Reporting of Transformer Losses :

All measurement of losses shall be carried out by using calibrated digital meters of class 0.5
or better accuracy and certified by the manufacturer. All transformers of capacity of 500 kVA and
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above would be equipped with additional metering class current transformers (CTs) and potential
transformers (PTs) additional to requirements of Utilities so that periodic loss monitoring study
may be carried out.

7.2.1.3 Voltage Drop :

Voltage drop for feeders shall not exceed 2% at design load. Voltage drop for branch circuit
shall not exceed 3% at design load.

7.2.2 Energy Efficient Motors :

Motors shall comply with the following:

(a)

(b)

(©)

(d)

(e)

®

€]

Three phase induction motors shall conform to Indian Standard (IS) 12615 and shall
fulfil the following efficiency requirements:

i.  ECBC Buildings shall have motors of IE 2 (high efficiency) class or a higher class

ii. ECBC+ Buildings shall have IE 3 (premium efficiency) class motors or higher
class

iii. SuperECBC Buildings shall have IE 4 (super premium efficiency) class motors

All permanently wired polyphase motors of 0.375 kW or more serving the building and
expected to operate more than 1,500 hours per year and all permanently wired
polyphase motors of S0kW or more serving the building and expected to operate more
than 500 hour per year, shall have a minimum acceptable nominal full load motor
efficiency not less than levels specified in the latest version of IS 12615.

Motors of horsepower differing from those listed in the table shall have efficiency
greater than that of the next listed kW motor.

Motor horsepower ratings shall not exceed 20% of the calculated maximum load being
served.

Motor nameplates shall list the nominal full-load motor efficiencies and the full-load
power factor.

Motor users should insist on proper rewinding practices for any rewound motors. If the
proper rewinding practices cannot be assured, the damaged motor should be replaced
with a new, efficient one rather than suffer the significant efficiency penalty associated
with typical rewind practices. Rewinding practices from BEE guideline for energy
efficient motors shall be followed.

Certificates shall be obtained and kept on record indicating the motor efficiency.
Whenever a motor is rewound, appropriate measures shall be taken so that the core
characteristics of the motor is not lost due to thermal and mechanical stress during
removal of damaged parts. After rewinding, a new efficiency test shall be performed
and a similar record shall be maintained.
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7.2.3 Diesel Generator (DG) Sets :

BEE star rated DG sets shall be used in all compliant buildings. DG sets in buildings greater
than 20,000 m* BUA shall have:

(a) minimum 3 stars rating in ECBC Buildings

(b) minimum 4 stars rating in ECBC+ Buildings

(¢) minimum 5 stars rating in SuperECBC Buildings
7.2.4 Check-Metering and Monitoring :

(a) Services exceeding 1000 kVA shall have permanently installed electrical metering to
record demand (kVA), energy (kWh), and total power factor. The metering shall also
display current (in each phase and the neutral), voltage (between phases and between
each phase and neutral), and total harmonic distortion (THD) as a percentage of total
current.

(b) Services not exceeding 1000 kVA but over 65 kVA shall have permanently installed
electric metering to record demand (kW), energy (kWh), and total power factor (or
kVAR).

(c) Services not exceeding 65 kVA shall have permanently installed electrical metering to
record energy (kWh).
In case of tenant based building, metering should be provided at a location from where each
tenant could attach the services.

Table 7-3 Sub Metering Requirements

120 kVA to 250 kVA Greater than 250 kVA
Minimum requirement for metering of electrical load
Energy kWh Required Required
Demand kVA Required Required
Total power factor Required Required
Minimum requirement for separation of electrical load
HVAC system and components Required Required
Interior and Exterior Lighting * Not required Required
Domestic hot water Not required Required
Plug loads Not required Required
Renewable power source Required Required
Mandatory requirement for building type over the requirement stated above
Shopping Complex Facade lighting Elevator, escalators,
Business Data centers
Hospitality Commercial kitchens

* Hotel guestrooms and hospital in patient areas are exempted from the lighting sub-metering
requirements.
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7.2.5

7.2.6

Power Factor Correction :

All 3 phase shall maintain their power factor at the point of connection as follows:
(a) 0.97 for ECBC Building

(b) 0.98 for ECBC+ building

(c) 0.99 for SuperECBC building

Power Distribution Systems :

The power cabling shall be sized so that the distribution losses do not exceed
(a) 3% of the total power usage in ECBC Buildings

(b) 2% of the total power usage in ECBC+ Buildings

(c) 1% of total power usage in SuperECBC Buildings

Record of design calculation for the losses shall be maintained. Load calculation shall be

calculated up to the panel level.

7.2.7

Uninterruptible Power Supply (UPS) :

In all buildings, UPS shall meet or exceed the energy efficiency requirements listed in

Table7-4. Any Standards and Labeling program by BEE shall take precedence over requirements
listed in this section.
Table 7-4 Energy Efficiency Requirements for UPS for ECBC, ECBC+, SuperECBC building

UPS Size Energy Efficiency Requirements at 100%
Load
kVA<20 90.2%
20<=kVA <= 100 91.9%
kVA > 100 93.8%
7.2.8 Renewable Energy Systems :

All buildings shall have provisions for installation of renewable energy systems in the

future on rooftops or the site.

7.2.8.1 Renewable Energy Generating Zone (REGZ) :

(a) A dedicated REGZ equivalent to at least 25 % of roof area or area required for
generation of energy equivalent to 1% of total peak demand or connected load of the
building, whichever is less, shall be provided in all buildings.

(b) The REGZ shall be free of any obstructions within its boundaries and from shadows
cast by objects adjacent to the zone

(c) ECBC+ and SuperECBC building shall fulfil the additional requirements listed in
Table 7-5 and Table 7-6 respectively.

Exception to § 7.2.8.1: Projects with solar hot water and/ or solar power generation systems.
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Table 7-5 Minimum Solar Zone Area/Renewable Energy Generating Zone Requirement for ECBC+
Building

Building Type Minimum Electricity to be Generated in REGZ
All building types except below Minimum 2% of total electrical load

Star Hotel > 20,000 m? Minimum 3% of total electricity load

Resort > 12,500 m?

University > 20,000 m?

Business >20,000 m?2

Table 7-6 Minimum Solar Zone Area/Renewable Energy Generating Zone Requirement for
SuperECBC Building

All Building types except below Minimum 4% of total electrical load

Star Hotel > 20,000 m? Minimum 6% of total electrical load
Resort > 12,500 m®

University > 20,000 m?

Business >20,000 m?

7.2.8.2 Main Electrical Service Panel :

Minimum rating shall be displayed on the main electrical service panel. Space shall be
reserved for the installation of a double pole circuit breaker for a future solar electric installation.

7.2.8.3 Demarcation on Documents :
The following shall be indicated in design and construction documents:
(a) Location for inverters and metering equipment,

(b) Pathway for routing of conduit from the REGZ to the point of interconnection with the
electrical service,

(c¢) Routing of plumbing from the REGZ to the water-heating system and,
(d) Structural design loads for roof dead and live load.
8. Definitions, Abbreviations, and Acronyms :

8.1 General:

Certain terms, abbreviations, and acronyms are defined in this section for the purposes of
this code. These definitions are applicable to all sections of this code. Terms that are not defined
shall have their ordinarily accepted meanings within the context in which they are used.

8.2 Definitions :
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Above grade area (AGA).—AGA is the cumulative floor area of all the floor levels of a
buildingthat are above the ground level. Ground level shall be as defined in building site plan. A
floor level is above grade if one-third of the total external surface area of only the said floor level is
above the ground level.

Accredited independent laboratory.—testing laboratory not affiliated with producer
orconsumer of goods or products tested at the laboratory and accredited by national or international
organizations for technical competence

Addition.—an extension or increase in floor area or height of a building outside of the
existingbuilding envelope.

Air conditioning and condensing units serving computer rooms.—air conditioning
equipmentthat provides cooling by maintaining space temperature and humidity within a narrow
range. Major application is in data centers where dissipating heat generated by equipment takes
precedence over comfort cooling for occupants.

Alteration.—any change, rearrangement, replacement, or addition to a building or its
systemsand equipment; any modification in construction or building equipment.

Area weighted average (AWA) method.—AWA method is based on the concept of
weightedarithmetic mean where instead of each data point contributing equally to the final mean;
each data point contributes more “weight” than others based on the size of the area the said data
point is applicable to. To calculate the area weighted average mean, a summation of each data point
multiplied with its respective area is divided with the total area.

Astronomical time switch.—an automatic time switch that makes an adjustment for
thelength of the day as it varies over the year.

Authority having jurisdiction.—the agency or agent responsible for enforcing this
Standard.

B

Balancing, air system.—adjusting airflow rates through air distribution system devices,
suchas fans and diffusers, by manually adjusting the position of dampers, splitters vanes, extractors,
etc., or by using automatic control devices, such as constant air volume or variable air volume
boxes.

Balancing, hydronic system.—adjusting water flow rates through hydronic
distributionsystem devices, such as pumps and coils, by manually adjusting the position valves, or
by using automatic control devices, such as automatic flow control valves.

Ballast.—a device used in conjunction with an electric-discharge lamp to cause the lamp
tostart and operate under proper circuit conditions of voltage, current, waveform, electrode heat,
ete.

Standard Design.—a computer model of a hypothetical building, based on actual
buildingdesign, that fulfils all the mandatory requirements and minimally complies with the
prescriptive requirements of ECBC.
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Boiler.—a self-contained low-pressure appliance for supplying steam or hot water

Building or building complex or complex.—a structure wholly or partially enclosed
within exterior walls, or within exterior and party walls, and a roof, affording shelter to persons,
animals, or property. Building complex means a building or group of buildings constructed in a
contiguous area for business, commercial, institutional, healthcare, hospitality purposes or
assembly buildings under the single ownership of individuals or group of individuals or under the
name of a co-operative group society or on lease and sold as shops or office space or space for
other commercial purposes, having total built-up area equal to or greater than 750 square meters.

Building, base.—includes building structure, building envelope, common areas,
circulationareas, parking, basements, services area, plant room and its supporting areas and, open
project site area.

Building, core and shell.—buildings where the developer or owner will only provide the
basebuilding and its services.

Building, existing.—a building or portion thereof that was previously occupied or
approvedfor occupancy by the authority having jurisdiction.

Building envelope.—the exterior plus the semi-exterior portions of a building. For
thepurposes of determining building envelope requirements, the classifications are defined as
follows:

(a) Building envelope, exterior: the elements of a building that separate conditioned spaces
from the exterior

(b) Building envelope, semi-exterior: the elements of a building that separate conditioned
space from unconditioned space or that enclose semi-heated spaces through which
thermal energy may be transferred to or from the exterior, or to or from unconditioned
spaces, or to or from conditioned spaces

Building grounds lighting.—lighting provided through a building’s electrical service for
parkinglot, site, roadway, pedestrian pathway, loading dock, and security applications

Building material.—any element of the building envelope through which heat flows and
thatheat is included in the component U-factor calculations other than air films and insulation

Built up area (BUA).—sum of the covered areas of all floors of a building, other than the
roof,and areas covered by external walls and parapet on these floors.

24-hour Business Building.—Business building operated and occupied for more than 12
hourson each weekday. Intensity of occupancy may vary.

C

Cardinal direction.—cardinal directions or cardinal points are the four main directional
pointsof a compass: north, south, east, and west which are also known by the first letters: N,S,E,
and W.

Carpet area.—net area measured between external walls, from the inner faces of walls.

Thickness of internal or partition walls is excluded.

Centralized control.—single hardware/ software for observing and controlling operations
of agroup of equipment and devices with similar or different functions
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Circuit breaker.—a safety device that automatically stops flow of current in electrical
circuits.

It protects the circuit from current surge.

Class of construction.—classification that determines the construction materials for
thebuilding envelope, roof, wall, floor, slab-on-grade floor, opaque door, vertical fenestration,
skylight

Daylight window.—fenestration 2.2 meter above floor level, with an interior light shelf
atbottom of this fenestration

Coefficient of Performance (COP)—cooling.—the ratio of the rate of heat removal to the
rateof energy input, in consistent units, for a complete refrigerating system or some specific portion
of that system under designated operating conditions

Coefficient of Performance (COP)-heating.—the ratio of the rate of heat delivered to
therate of energy input, in consistent units, for a complete heat pump system, including the
compressor and, if applicable, auxiliary heat, under designated operating conditions

Common area.—areas within a building that are available for use by all tenants in a
building(i.e. lobbies, corridors, restrooms, etc.)

Commercial building.—a building or a part of building or building complex which are
used orintended to be used for commercial purposes and classified as per the time of the day the
building is operational and sub classified, as per the functional requirements of its design,
construction, and use as per following details:

(a) Group I — 24 hours building covering Type A Hospitality, Type B Health Care and
Type C Assembly and,

(b) Group II — Regular building covering Type D Business, Type E Educational and Type
F Shopping Complexes.

Compliance documents.—the forms specified in ECBC Rules and Regulations to record
andcheck compliance with these rules. These include but are not limited to EPI Ratio Compliance
Report, Building Envelope Compliance Form, Mechanical Systems Compliance Form and Permit
Checklist, Lighting System Compliance Form and Permit Checklist and certificates from Certified
Energy Auditor for existing or proposed buildings.

Connected load:.—the sum of the rated wattage of all equipment, appliances and devices
tobe installed in the building or part of building or building complexes, in terms of kilowatt (kW)
that will be allocated to all applicants for electric power consumption in respect of the proposed
building or building complexes on their completion.

Contract demand.—the maximum demand in kilowatt (kW) or kilo Volt Ampere (kVA)
(withina consumer’s sanctioned load) agreed to be supplied by the electricity provider or utility in
the agreement executed between the user and the utility or electricity provider.

Construction documents.—drawings or documents, containing information pertaining
tobuilding construction processes and approvals, building materials and equipment specification,
architectural details etc. required by the authority having jurisdiction.

Controls or control device.—manually operated or automatic device or software to
regulatethe operation of building equipment
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Cool roof.—roof with top layer of material that has high solar reflectance and high
thermalemittance properties. Cool roof surfaces are characterized by light colors so that heat can be
rejected back to the environment.

Cumulative design EPI.—energy performance index for a building having two or
moredifferent functional uses and calculated based on the area weighted average (AWA) method
D

Daylight area.—the daylight illuminated floor area under horizontal fenestration (skylight)
oradjacent to vertical fenestration (window), described as follows:

(a) Horizontal Fenestration: the area under a skylight, monitor, or sawtooth configuration
with an effective aperture greater than 0.001 (0.1%). The daylight area is calculated as
the horizontal dimension in each direction equal to the top aperture dimension in that
direction plus either the floor-to-ceiling height (H) for skylights, or 1.5 H for monitors,
or H or 2H for the sawtooth configuration, or the distance to the nearest 1 meter or
higher opaque partition, or one-half the distance to an adjacent skylight or vertical
glazing, whichever is least, as shown in the plan and section figures below.

Soylgte [+

Torylight Arsa

(b) Vertical Fenestration: the floor area adjacent to side apertures (vertical fenestration in
walls) with an effective aperture greater than 0.06 (6%). The daylight area extends into
the space perpendicular to the side aperture a distance equal to daylight extension
factor (DEF) multiplied by the head height of the side aperture or till higher opaque
partition, whichever is less. In the direction parallel to the window, the daylight area
extends a horizontal dimension equal to the width of the window plus either 1 meter on
each side of the aperture, or the distance to an opaque partition, or one-half the
distance to an adjacent skylight or window, whichever is least.
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Daylight Extension Factor (DEF): factor to manually calculate the daylight area on floorplates. It
is to be multiplied by the head height of windows. It is dependent on orientation and
glazing VLT, shading devices adjacent to it and building location.

Daytime Business Building.—Business building operated typically only during daytime
onweekdays upto 12 hours each day.

Deadband.—the range of values within which a sensed variable can vary without initiating
achange in the controlled process.

Demand.—maximum rate of electricity (kW) consumption recorded for a building or
facilityduring a selected time frame.

Demand control ventilation (DCV).—a ventilation system capability that provides
automaticreduction of outdoor air intake below design rates when the actual occupancy of spaces
served by the system is less than design occupancy

Design capacity.—output capacity of a mechanical or electrical system or equipment
atdesign conditions

Design  conditions.—specified indoor  environmental  conditions, such as
temperature,humidity and light intensity, required to be produced and maintained by a system and
under which the system must operate

Distribution system.—network or system comprising controlling devices or equipment
anddistribution channels (cables, coils, ducts, pipes etc.) for delivery of electrical power or, cooled
or heated water or air in buildings

Door.—all operable opening areas, that are not more than one half glass, in the
buildingenvelope, including swinging and roll-up doors, fire doors, and access hatches. For the

purposes of determining building envelope requirements, the door types are defined as follows:

(a) Door, non-swinging: roll-up sliding, and all other doors that are not swinging doors.

(b) Door, swinging: all operable opaque panels with hinges on one side and opaque
revolving doors.

Door area.—total area of the door measured using the rough opening and including the
doorslab and the frame.
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Economizer, air—a duct and damper arrangement with automatic controls that allow
acooling system to supply outdoor air to reduce or eliminate the need for mechanical cooling
during mild or cold weather

Economizer, water—a system by which the supply air of a cooling system is cooled
indirectlywith water that is itself cooled by heat or mass transfer to the environment without the use
of mechanical cooling

ECBC Building.—a building that complies with the mandatory requirements of §4 to §7
andalso complies either with the prescriptive requirements stated under the ECBC Building
categories of §4 to §7, or, with the whole building performance compliance method of §9.

ECBC+ Building.—a building that complies with the mandatory requirements of §4 to §7
andalso complies either with the prescriptive requirements stated under the ECBC+ Building
categories of §4 to §7, or, with the whole building performance compliance method of §9. This is a
voluntary level of compliance with ECBC.

Effective aperture—Visible Light Transmittance x window-to-wall Ratio. (EA = VLT x
WWR)

Effective aperture, horizontal fenestration.—a measure of the amount of daylight that
entersa space through horizontal fenestration (skylights). It is the ratio of the skylight area times the
visible light transmission divided by the gross roof area above the daylight area. See also daylight
area.

Effective aperture, vertical fenestration.—a measure of the amount of daylight that enters
aspace through vertical fenestration. It is the ratio of the daylight window area times its visible light
transmission plus half the vision glass area times its visible light transmission and the sum is
divided by the gross wall area. Daylight window area is located 2.2 m or more above the floor and
vision window area is located above 1 m but below 2.2 m. The window area, for the purposes of
determining effective aperture shall not include windows located in light wells when the angle of
obstruction () of objects obscuring the sky dome is greater than 70°, measured from the horizontal,
nor shall it include window area located below a height of 1 m. See also daylight area.

— 1 /

.-'"':.{}ll.‘i'l rueLion
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Efficacy.—the lumens produced by a lamp plus ballast system divided by the total watts
ofinput power (including the ballast), expressed in lumens per watt

Efficiency.—performance at a specified rating condition
Efficiency, thermal.—ratio of work output to heat input

Efficiency, combustion.—efficiency with which fuel is burned during the combustion
processin equipment

Emittance.—the ratio of the radiant heat flux emitted by a specimen to that emitted by
ablackbody at the same temperature and under the same conditions

Energy.—power derived from renewable or non-renewable resources to provide
heating,cooling and light to a building or operate any building equipment and appliances. It has
various forms such as thermal (heat), mechanical (work), electrical, and chemical that may be
transformed from one into another. Customary unit of measurement is watts (W)

Energy Conservation Building Code (ECBC).—the Energy Conservation Building Code
asupdated from time to time by the Bureau and displayed on its website (www.beeindia.gov.in).

Energy Efficiency Ratio (EER).—the ratio of net cooling capacity in kW to total rate of
electricinput in watts under design operating conditions

Energy recovery system: equipment to recover energy from building or space exhaust airand use
it to treat (pre-heat or pre-cool) outdoor air taken inside the building or space by ventilation systems

Envelope Performance Factor (EPF).—value for the building envelope performancecompliance
option calculated using the procedures specified in 4.3.5 and 4.3.6. For the purposes of determining
building envelope requirements the classifications are defined as follows:

(a) Standard Building EPF.—envelope performance factor calculated for the Standard
Building using prescriptive requirements for walls, vertical fenestrations and roofs

(b) Proposed Building EPF.—the building envelope performance factor for the Proposed
Building using proposed values for walls, vertical fenestrations and roofs

Energy Performance Index (EPI).—of a building means its annual energy consumption
inkilowatt-hours per square meter of the area of the building which shall be calculated in the

existing or proposed building as per the formula below,

annual energy consumption in kWh

~ total built — up area (excluding storage area and the parking in the basement)in m?2

EPI Ratio.—of a building means the ratio of the EPI of the Proposed Building to the EPI of
theStandard Building.

Equipment.—mechanical, electrical or static devices for operating a building, including
butnot limited to those required for providing cooling, heating, ventilation, lighting, service hot
water, vertical circulation
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Equipment, existing.—equipment previously installed in an existing building

Equivalent SHGC.—SHGC for a fenestration with a permanent external shading
projection. Itis calculated using the Projection Factor (PF) of the permanent external shading
projection and Shading Equivalent Factor (SEF) listed in §4.3.1.

Exemption.—any exception allowed to compliance with ECBC requirements

Fan system power.—sum of the nominal power demand (nameplate W or HP) of motors of
allfans that are required to operate at design conditions to supply air from the heating or cooling
source to the conditioned space(s) and return it to the point where is can be exhausted to outside the
building.

Fenestration.—all areas (including the frames) in the building envelope that let in
light,including windows, plastic panels, clerestories, skylights, glass doors that are more than one-
half glass, and glass block walls.

(a) Skylight: a fenestration surface having a slope of less than 60 degrees from the
horizontal plane. Other fenestration, even if mounted on the roof of a building, is
considered vertical fenestration.

(b) Vertical fenestration: all fenestration other than skylights. Trombe wall assemblies,
where glazing is installed within 300 mm of a mass wall, are considered walls, not
fenestration.

Fenestration area.—total area of the fenestration measured using the rough opening
andincluding the glazing, sash, and frame. For doors where the glazed vision area is less than 50%
of the door area, the fenestration area is the glazed vision area. For all other doors, the fenestration
area is the door area.

Finished floor level.—level of floor achieved after finishing materials have been added to
thesubfloor or rough floor or concrete floor slab.

Fossil fuel.—fuel derived from a hydrocarbon deposit such as petroleum, coal, or natural
gasderived from living matter of a previous geologic time

Fuel.—a material that may be used to produce heat or generate power by combustion

Fuel utilization efficiency (FUE).—a thermal efficiency measure of combustion equipment
likefurnaces, boilers, and water heaters

G

Gathering hall (Type of Assembly).—any building, its lobbies, rooms and other
spacesconnected thereto, primarily intended for assembly of people, but which has no theatrical
stage or permanent theatrical and/or cinematographic accessories and has gathering space for
greater or equal to 100 persons, for example, stand-alone dance halls, stand-alone night clubs, halls
for incidental picture shows, dramatic, theatrical or educational presentation, lectures or other
similar purposes having no theatrical stage except a raised platform and used without permanent
seating arrangement; art galleries, community halls, marriage halls, places of worship, museums,
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stand-alone lecture halls, passenger terminals and heritage and archeological monuments, pool and
billiard parlors, bowling alleys, community halls, courtrooms, gymnasiums, indoor swimming
pools, indoor tennis court, any indoor stadium for sports and culture, auditoriums

Grade.—finished ground level adjoining a building at all exterior walls

Guest room.—any room or rooms used or intended to be used by a guest for
sleepingpurposes.

H

Habitable spaces.—space in a building or structure intended or used for working,
meeting,living, sleeping, eating, or cooking. Bathrooms, water closet compartments, closets, halls,
storage or utility space, and similar areas are not considered habitable spaces.

Heat capacity.—amount of heat necessary to raise the temperature of a given mass by
1°C Numerically, the heat capacity per unit area of surface (W/m”.K) is the sum of the products of
the mass per unit area of each individual material in the roof, wall, or floor surface multiplied by its
individual specific heat.

Hospitals and sanatoria (Healthcare).—Any building or a group of buildings under
singlemanagement, which is used for housing persons suffering from physical limitations because
of health or age and those incapable of self-preservation, for example, any hospitals, infirmaries,
sanatoria and nursing homes.

HVAC system.—equipment, distribution systems, and terminal devices that provide,
eithercollectively or individually, the processes of heating, ventilating, or air conditioning to a
building or parts of a building.

Hyper Markets (Type F of Shopping Complex).—large retail establishments that are
acombination of supermarket and department stores. They are considered as a one-stop shop for all
needs of the customer.

I

Infiltration.—uncontrolled inward air leakage through cracks and crevices in external
surfacesof buildings, around windows and doors due to pressure differences across these caused by
factors such as wind or indoor and outside temperature differences (stack effect), and imbalance
between supply and exhaust air systems

Installed interior lighting power.—power in watts of all permanently installed general,
task,and furniture lighting systems and luminaires

Integrated part-load value (IPLV).—weighted average efficiency of chillers measured
whenthey are operating at part load conditions (less than design or 100% conditions). It is more
realistic measurement of chiller efficiency during its operational life.

K

Kilovolt-ampere (kVA).—where the term “kilovolt-ampere” (kVA) is used in thisCode, it
is theproduct of the line current (amperes) times the nominal system voltage (kilovolts) times 1.732
for three-phase currents. For single-phase applications, kVA is the product of the line current
(amperes) times the nominal system voltage (kilovolts).
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Kilowatt (kW).—the basic unit of electric power, equal to 1000 W.

Labeled.—equipment or materials to which a symbol or other identifying mark has
beenattached by the manufacturer indicating compliance with specified standard or performance in
a specified manner.

Lamp.—a generic term for man-madelight source often called bulb or tube
Lighted floor area, gross.—gross area of lighted floor spaces

Lighting, emergency.—battery backed lighting that provides illumination only when there
is apower outage and general lighting luminaries are unable to function.

Lighting, general.—lighting that provides a substantially uniform level of illumination
throughout an area. General lighting shall not include decorative lighting or lighting that provides a
dissimilar level of illumination to serve a specialized application or feature within such area.

Lighting system.—a group of luminaires circuited or controlled to perform a specific
function.

Lighting power allowance:

(a) Interior lighting power allowance: the maximum lighting power in watts allowed for
the interior of a building

(b) Exterior lighting power allowance: the maximum lighting power in watts allowed for
the exterior of a building

Lighting Power Density (LPD).—maximum lighting power per unit area of a space as per
itsfunction or building as per its classification.

Low energy comfort systems.—space conditioning or ventilation systems that are less
energyintensive then vapor compression based space condition systems. These primarily employ
alternate heat transfer methods or materials (adiabatic cooling, radiation, desiccant, etc.), or
renewable sources of energy (solar energy, geo-thermal) so that minimal electrical energy input is
required to deliver heating or cooling to spaces.

Luminaires.—a complete lighting unit consisting of a lamp or lamps together with the
housingdesigned to distribute the light, position and protect the lamps, and connect the lamps to the
power supply.

Luminous Efficacy (LE).—total luminous flux (visible light) emitted from a lamp
orlamp/ballast combination divided by input power, expressed in lumens per Watt.

M

Man-made daylight obstruction..—any permanent man-made object (equipment,
adjacentbuilding) that obstructs sunlight or solar radiation from falling on a portion or whole of a
building’s external surface at any point of time during a year is called as a man-made sunlight
obstructer.
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Manual (non-automatic).—requiring personal intervention for control. Non-automatic
doesnot necessarily imply a manual controller, only that personal intervention is necessary.

Manufacturing processes.—processes through which raw material is converted into
finishedgoods for commercial sale using machines, labor, chemical or biological processes, etc.

Manufacturer.—company or person or group of persons who produce and assemble goods
orpurchases goods manufactured by a third party in accordance with their specifications.

Mean temperature.—average of the minimum daily temperature and maximum
dailytemperature.

Mechanical cooling.—reducing the temperature of a gas or liquid by using
vaporcompression, absorption, and desiccant dehumidification combined with evaporative cooling,
or another energy-driven thermodynamic cycle. Indirect or direct evaporative cooling alone is not
considered mechanical cooling.

Metering.—practice of installing meters in buildings to acquire data for energy
consumptionand other operational characteristics of individual equipment or several equipment
grouped on basis of their function (lighting, appliances, chillers, etc.). Metering is done in buildings
to monitor their energy performance.

Mixed mode air-conditioned building.—building in which natural ventilation is employed
asthe primary mode of ventilating the building, and air conditioning is deployed as and when
required.

Mixed use development.—a single building or a group of buildings used for a combination
ofresidential, commercial, business, educational, hospitality and assembly purposes

N

National Building Code 2016 (NBC).—model building code that provides guidelines for
designand construction of buildings. In this code, National Building Code 2016 refers to the latest
version by the Bureau of Indian Standards.

Natural daylight obstruction.—any natural object, like tree, hill, etc., that obstructs
sunlightfrom falling on part or whole of a building’s external surface at any point of time during a
year and casts a shadow on the building surface.

Naturally ventilated building.—a building that does not use mechanical equipment to
supplyair to and exhaust air from indoor spaces. It is primarily ventilated by drawing and expelling
air through operable openings in the building envelope.

Non-cardinal directions.—any direction which is not a cardinal direction, i.e. perfect
north, south, east, or west, is termed as non-cardinal direction.

No Star hotel (Type of Hospitality).—any building or group of buildings under the
samemanagement, in which separate sleeping accommodation on commercial basis, with or
without dining facilities or cooking facilities, is provided for individuals. This includes lodging
rooms, inns, clubs, motels, no star hotel and guest houses and excludes residential apartments
rented on a lease agreement of 4 months or more. These shall also include any building in which
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group sleeping accommodation is provided, with or without dining facilities for persons who are
not members of the same family, in one room or a series of adjoining rooms under joint occupancy
and single management, for example, school and college dormitories, students, and other hostels
and military barracks.

0]

Occupant sensor.—a device that detects the presence or absence of people within an
areaand causes lighting, equipment, or appliances to be dimmed, or switched on or off accordingly.

Opaque assembly or opaque construction.—surface of the building roof or walls other
thanfenestration and building service openings such as vents and grills.

Opaque external wall.—external wall composed of materials which are not transparent
ortranslucent, usually contains the structural part of the building, and supports the glazed facade.
This type may be composed of one or more materials, and can accommodate various physical
processes at a time, as the insulation and thermal inertia.

Open Gallery Mall (Type of Shopping Complex).—a large retail complex containing a
varietyof stores and often restaurants and other business establishments housed in a series of
connected or adjacent buildings or in a single large building. The circulation area and atrium of the
open gallery mall is an unconditioned space and is open to sky.

Orientation.—the direction a building facade faces, 1i.e., the direction of a
vectorperpendicular to and pointing away from the surface of the facade. For vertical fenestration,
the two categories are north-oriented and all other.

Outdoor (outside) air.—air taken from the outside the building and has not been
previouslycirculated through the building.

Out-patient Healthcare (Type of Healthcare).—any building or a group of buildings
undersingle management, which is used only for treating persons requiring treatment or diagnosis
of disease but not requiring overnight or longer accommodation in the building during treatment or
diagnosis.

Overcurrent.—any current in excess of the rated current of the equipment of the ampacity
ofthe conductor. It may result from overload, short circuit, or ground fault.

Owner.—a person, group of persons, company, trust, institute, Registered Body, state
orcentral Government and its attached or sub-ordinate departments, undertakings and like agencies
or organization in whose name the property stands registered in the revenue records for the
construction of a building or building complex.

P

Party wall.—a firewall on an interior lot line used or adapted for joint service between
twobuildings.

Permanently installed.—equipment that is fixed in place and is not portable or movable.

Plenum.—a compartment or chamber to which one or more ducts are connected, that
formsa part of the air distribution system, and that is not used for occupancy or storage.
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Plug loads.—energy used by products that are powered by means of an AC plug. This
termexcludes building energy that is attributed to major end uses specified in § 5, § 6, § 7 (like
HVAC, lighting, water heating, etc.).

Pool.—any structure, basin, or tank containing an artificial body of water for
swimming,diving, or recreational bathing. The terms include, but no limited to, swimming pool,
whirlpool, spa, hot tub.

Potential daylit time.—amount of time in a day when there is daylight to light a
spaceadequately without using artificial lighting. Potential daylit time is fixed for 8 hours per day
r.e. from 09:00 AM to 5:00 PM local time, resulting 2920 hours in total for all building types
except for Type E-1 - Educational, which shall be analyzed for 7 hours per day i.e. from 08:00 AM
to 3:00 PM local time.

Primary inter-cardinal direction.—any of the four points of the compass, midway
betweenthe cardinal points; northeast, southeast, southwest, or northwest are called primary inter-
cardinal direction.

Process load.—building loads resulting from the consumption or release of energy due
toindustrial processes or processes other than those for providing space conditioning, lighting,
ventilation, or service hot water heating.

Projection factor, overhang.—the ratio of the horizontal depth of the external
shadingprojection to the sum of the height of the fenestration and the distance from the top of the
fenestration to the bottom of the farthest point of the external shading projection, in consistent
units.

Y

Projection Factor=H/V

Projection factor, side fin.—the ratio of the horizontal depth of the external
shadingprojection to the distance from the window jamb to the farthest point of the external
shading projection, in consistent units.

Projection Factor, overhang and side fin.—average of ratio projection factor for
overhangonly and projection factor of side fin only.

Proposed Building.—is consistent with the actual design of the building and complies with
allthe mandatory requirements of ECBC.
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Proposed Design.—a computer model of the proposed building, consistent with its
actualdesign, which complies with all the mandatory requirements of ECBC.

R

R-value (thermal resistance).—the reciprocal of the time rate of heat flow through a unit
areainduced by a unit temperature difference between two defined surfaces of material or
construction under steady-state conditions. Units of R value are m*.K /W.

Readily accessible—capable of being reached quickly for operation, renewal, or
inspectionswithout requiring those to whom ready access is requisite to climb over or remove
obstacles or to resort to portable ladders, chairs, etc. In public facilities, accessibility may be
limited to certified personnel through locking covers or by placing equipment in locked rooms.

Recirculating system.—a domestic or service hot water distribution system that includes
aclose circulation circuit designed to maintain usage temperatures in hot water pipes near terminal
devices (e.g., lavatory faucets, shower heads) in order to reduce the time required to obtain hot
water when the terminal device valve is opened. The motive force for circulation is either natural
(due to water density variations with temperature) or mechanical (recirculation pump).

Reflectance.—ratio of the light or radiation reflected by a surface to the light or
radiationincident upon it.

Renewable Energy Generating Zone.—a contiguous or semi-contiguous area, either
onrooftop or elsewhere within site boundary, dedicated for installation of renewable energy
systems.

Resort (Type of Hospitality).—commercial establishments that provide relaxation
andrecreation over and above the accommodation, meals and other basic amnesties. The
characteristics of resort are as below —

1. Includes 1 or more recreation(s) facility like spa, swimming pool, or any sport;

ii.  Is located in the midst of natural and picturesque surroundings outside the city;

iii. Comprises of 2 or more blocks of buildings within the same site less than or equal to 3
floors (including the ground floor).

Reset.—automatic adjustment of the controller set point to a higher or lower value.
Roof.—the upper portion of the building envelope, including opaque areas and
fenestration,that is horizontal or tilted at an angle of less than 60° from horizontal. This includes

podium roof as well which are exposed to direct sun rays.

Roof area, gross.—the area of the roof measured from the exterior faces of walls or from
thecenterline of party walls

S

Selectivity ratio of a glass.—ratio between light transmission and solar factor of glass.
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Service.—the equipment for delivering energy from the supply or distribution system to
thepremises served.

Service water heating equipment.—equipment for heating water for domestic or
commercialpurposes other than space heating and process requirements.

Set point.—the desired temperature (°C) of the heated or cooled space that must
bemaintained by mechanical heating or cooling equipment.

Shading Coefficient (SC).—measure of thermal performance of glazing. It is the ratio of
solarheat gain through glazing due to solar radiation at normal incidence to that occurring through 3
mm thick clear, double-strength glass. Shading coefficient, as used herein, does not include interior,
exterior, or integral shading devices.

Shading Equivalent Factor.—coefficient for calculating effective SHGC of fenestrations
shadedby overhangs or side fins.

Shopping Mall (Shopping Complex).—a large retail complex containing a variety of
stores andoften restaurants and other business establishments housed in a series of connected or
adjacent buildings or in a single large building. The circulation area and atrium of the mall is an
enclosed space covered completely by a permanent or temporary structure.

Simulation program.—software in which virtual building models can be developed
tosimulate the energy performance of building systems.

Single-zone system.—an HVAC system serving a single HVAC zone.

Site-recovered energy.—waste energy recovered at the building site that is used to
offsetconsumption of purchased fuel or electrical energy supplies.

Slab-on-grade floor.—floor slab of the building that is in contact with ground and that
iseither above grade or is less than or equal to 300 mm below the final elevation of the nearest
exterior grade.

Soft water.—water that is free from dissolved salts of metals such as calcium, iron,
ormagnesium, which form insoluble deposits on surfaces. These deposits appear as scale in boilers
or soap curds in bathtubs and laundry equipment.

Solar energy source.—source of thermal, chemical, or electrical energy derived from
directionconversion of incident solar radiation at the building site.

Solar Heat Gain Coefficient (SHGC).—the ratio of the solar heat gain entering the
spacethrough the fenestration area to the incident solar radiation. Solar heat gain includes directly
transmitted solar heat and absorbed solar radiation, which is then reradiated, conducted, or
convected into the space.

Space.—an enclosed area within a building. The classifications of spaces are as follows
forpurpose of determining building envelope requirements:

(a) Conditioned space: a cooled space, heated space, or directly conditioned space.
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(b) Semi-heated space: an enclosed space within a building that is heated by a heating
system whose output capacity is greater or equal to 10.7 W/m? but is not a conditioned
space.

(c) Non-conditioned space: an enclosed space within a building that is not conditioned
space or a semi-heated space. Crawlspaces, attics, and parking garages with natural or
mechanical ventilation are not considered enclosed spaces.

Star Hotels/motels (Star Hotel).—any building or group of buildings under
singlemanagement and accredited as a starred hotel by the Hotel and Restaurant Approval and
Classification Committee, Ministry of Tourism, in which sleeping accommodation, with or without
dining facilities is provided.

Stand-alone Retail (Shopping Complex).—a large retail store owned or sublet to a
singlemanagement which may offer customers a variety of products under self-branding or
products of different brands. The single management shall have a complete ownership of allthe
spaces of the building and no space within the building is further sold or sublet to a different
management.

Standard Building.—a building that minimally complies with all the mandatory
andprescriptive requirements of Energy Conservation Building Code and has same floor area, gross
wall area, and gross roof area of the Proposed Building.

Standard Design.—a computer model of a hypothetical building, based on actual
buildingdesign, that fulfils all the mandatory requirements and minimally complies with the
prescriptive requirements of ECBC, as described in the Whole Building Performance method.

Story.—portion of a building that is between one finished floor level and the next
higherfinished floor level or building roof. Basement and cellar shall not be considered a story.

Summer Solar Insolation.—measure of solar radiation energy received on a given
surfacearea from the month of March to October within the same calendar year. Units of
measurement are watts per square meter (W/m?) or kilowatt-hours per square meter per day
(kWeh/(m?sday)) (or hours/day).

SuperECBC Building.—a building that complies with the mandatory requirements of §4 to
§7and also complies either with the prescriptive requirements stated under the SuperECBC
Building categories of §4 to §7, or, with the whole building performance compliance method of §9.
This is a voluntary level of compliance with ECBC.

Super Market (Shopping Complex).—supermarkets are large self-service grocery stores
thatoffer customers a variety of foods and household supplies. The merchandise is organized into
an organized aisle format, where each aisle has only similar goods placed together.

System.—a combination of equipment and auxiliary devices (e.g., controls,
accessories,interconnecting means, and terminal elements) by which energy is transformed so it
performs a specific function such as HVAC, service water heating, or lighting.

System Efficiency.—the system efficiency is the ratio of annual kWh electricity
consumptionof equipment of water cooled chilled water plant (i.e. chillers, chilled and condenser
water pumps, cooling tower) to chiller thermal kWh used in a building.
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System, existing.—a system or systems previously installed in an existing building.

Tenant lease agreement.—The formal legal document entered into between a Landlord
and aTenant to reflect the terms of the negotiations between them; that is, the lease terms have been
negotiated and agreed upon, and the agreement has been reduced to writing. It constitutes the entire
agreement between the parties and sets forth their basic legal rights.

Tenant leased area.—areca of a building that is leased to tenant(s) as per the tenant
leaseagreement.

Terminal device.—a device through which heated or cooled air is supplied to a space
tomaintain its temperature. It usually contains dampers and heating and cooling coils. Or a device
by which energy form a system is finally delivered, e.g., registers, diffusers, lighting fixtures,
faucets, etc.

Theater or motion picture hall (Type of Assembly).—any building primarily meant
fortheatrical or operatic performances and which has a stage, proscenium curtain, fixed or portable
scenery or scenery loft, lights, mechanical appliances or other theatrical accessories and equipment
for example, theaters, motion picture houses, auditoria, concert halls, television and radio studios
admitting an audience and which are provided with fixed seats.

Thermal block.—a collection of one or more HVAC zones grouped together for
simulationpurposes. Spaces need not be contiguous to be combined within a single thermal block.

Thermal comfort conditions.—conditions that influence thermal comfort of
occupants.Environmental conditions that influence thermal comfort air and radiant temperature,
humidity, and air speed.

Thermostat.—device containing a temperature sensor used to automatically
maintaintemperature at a desirable fixed or adjustable set point in a space.

Tinted.—(as applied to fenestration) bronze, green, or grey coloring that is integral with
theglazing material. Tinting does not include surface applied films such as reflective coatings,
applied either in the field or during the manufacturing process.

Transformer.—a piece of electrical equipment used to convert electric power from
onevoltage to another voltage.

Transformer losses.—eclectrical losses in a transformer that reduces its efficiency.

Transport Buildings (Assembly).—any building or structure used for the purpose
oftransportation and transit like airports, railway stations, bus stations, and underground and
elevated mass rapid transit system example, underground or elevated railways.

U

Unconditioned buildings.—building in which more than 90% of spaces are
unconditionedspaces.

Unconditioned space.—mechanically or naturally ventilated space that is not cooled
orheated by mechanical equipment.
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Universities and all others coaching/training institutions (Educational).—a building or
agroup of buildings, under single management, used for imparting education to students numbering
more than 100 or public or private training institution built to provide training/coaching etc.

Useful Daylight Illuminance.—percentage of annual daytime hours that a given point on
awork plane height of 0.8 m above finished floor level receives daylight between 100 lux to 2,000
lux.

U-factor (Thermal Transmittance).—heat transmission in unit time through unit area of
amaterial or construction and the boundary air films, induced by unit temperature difference
between the environments on each side. Unit of U value is W/m*.K.

v

Variable Air Volume (VAYV) system.—HVAC system that controls the dry-bulb
temperaturewithin a space by varying the volumetric flow of heated or cooled air supplied to the
space

Vegetative roofs.—also known as green roofs, they are thin layers of living
vegetationinstalled on top of conventional flat or sloping roofs.

Ventilation.—the process of supplying or removing air by natural or mechanical means to
orfrom any space. Such air is not required to have been conditioned.

Vision Windows.—windows or area of large windows that are primarily for both daylight
andexterior views. Typically, their placement in the wall is between 1 meter and 2.2 meter above
the floor level.

W

Wall.—that portion of the building envelope, including opaque area and fenestration, that
isvertical or tilted at an angle of 60° from horizontal or greater. This includes above- and below-
grade walls, between floor spandrels, peripheral edges of floors, and foundation walls.

(a) Wall, above grade: a wall that is not below grade

(b) Wall, below grade: that portion of a wall in the building envelope that is entirely below
the finish grade and in contact with the ground

Wall area, gross.—the overall area off a wall including openings such as windows and
doorsmeasured horizontally from outside surface to outside service and measured vertically from
the top of the floor to the top of the roof. If roof insulation is installed at the ceiling level rather than
the roof, then the vertical measurement is made to the top of the ceiling. The gross wall area
includes the area between the ceiling and the floor for multi-story buildings
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Parapet

>

Ceiling Insulation in ceiling

Vertical Dimension

«

Space

Uneonditioned

Vertical Dimension

Water heater.—vessel in which water is heated and withdrawn for use external to

thesystem.

Z

Zone, HVAC.—a space or group of spaces within a building with heating and
coolingrequirements that are sufficiently similar so that desired conditions (e.g., temperature) can
be maintained throughout using a single sensor (e.g., thermostat or temperature sensor).

8.3 SIto IP Conversion Factors :

SI Unit IP Unit

1 cmh 1.7 cfm

1 Pa 0.0040 inch of water gauge
Im 3.28 ft

1m 39.37 in

Imm 0.039 in

11/s 2.12 cfim

1 m? 10.76 ft°

1 W/m? 10.76 W/ ft*

1 W/linm 3.28 W/ ft

1 W/m’K 5.678 Btu/ h-ft>-°F
1 W/ s 0.063 W/ gpm

1 m>K/W 0.1761 ft*-h-°F/ Btu
1 °C ((°C X 9/5) + 32) °F
1 kWr 0.284 TR

1 kW 1.34 hp

1 kW

3412.142 Btu/hr
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8. 4 Abbreviations and Acronyms :

AFUE Annual fuel utilization efficiency
AHRI Air-conditioning, Heating and Refrigeration Institute
ANSI American National Standards Institute
ARI Air-Conditioning and Refrigeration Institute
ASHR American Society of Heating, Refrigerating and Air-Conditioning
AE
Engineers
ASTM American Society for Testing and Materials
BIS Bureau of Indian Standards
Btu British thermal unit
Btu/h British thermal units per hour
Btu/h-ft*-°F British thermal units per hour per square foot per degree Fahrenheit
BUA Built up area
C Celsius
cmh cubic meter per hour
cm centimeter
00) coefficient of performance
DEF daylight extent factor
EER energy efficiency ratio
EPI energy performance index
F Fahrenheit
ft foot
h hour
h-ft*-°F/Btu hour per square foot per degree Fahrenheit per British thermal unit
h-m*-°C/W hour per square meter per degree Celsius per Watt
hp horsepower
HVAC heating, ventilation, and air conditioning
I-P inch-pound
in. inch
IPLV integrated part-load value
IS Indian Standard
ISO International Organization for Standardization
kVA kilovolt-ampere
kW Kilowatt of electricity
kWr kilowatt of refrigeration
kWh kilowatt-hour
1/s liter per second
LE luminous efficacy
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lin linear

lin ft linear foot

lin m linear meter

Im lumens

Lm/W lumens per watt

LPD lighting power density

m meter

mm millimeter

m2 square meter

m2.K/ square meter Kelvin per watt
W

NBC National Building Code 2016
Pa pascal

PF projection factor

R R-value (thermal resistance)
SC shading coefficient

SEF Shading equivalent factor
SHGC solar heat gain coefficient
TR tons of refrigeration

UPS uninterruptible power supply
VAV variable air volume

VLT visible light transmission

W watt

W/ 1-s- watt per litre per second

1

W/m2 watts per square meter
W/m2. watts per square meter per Kelvin
K

W/m2 watts per hour per square meter
W/m. watts per lineal meter per Kelvin
K

Wh Watthour

9. Whole Building Performance Method :
9.1 General:
9.1.1 Scope:
The Whole Building Performance Method is an alternative to the Prescriptive Method

compliance path contained in §4 through §7 of this Code. It applies to all building types covered by
the Code as mentioned in §2.5.
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9.1.2 Compliance :

A building complies with the Code using the Whole Building Performance (WBP) Method,
when the estimated EPI Ratio is equal to or less than 1, even though it may not comply with the
specific provisions of the prescriptive requirements in §4 trough §7. The mandatory requirements
of §4 through §7 (§4.2, §5.2, §6.2, and §7.2) shall be met when using the WBP Method.

9.1.3 Annual Energy Use :

Annual energy use for the purposes of the WBP Method shall be calculated in kilowatt-
hours (kWh) of electricity use per year per unit area. Energy sources other than electricity that are
used in the building shall be converted to kWh of electric energy at the rate of 0.75 kWh per
megajoule.

Note.—The annual energy use calculation as per the Whole Building Performance Method isnot a
prediction of the actual energy use of the building once it gets operational. Actual energy
performance of a building depends on a number of factors like weather, occupant behaviour,
equipment performance and maintenance, among others, which are not covered by this Code.

9.1.4 Trade-offs Limited to Building Permit :

The WBP Method may be used for building permit applications that include less than the
whole building; however, any design parameters that are not part of the building permit application
shall be identical for both the Proposed Design and the Standard Design. Future improvements to
the building shall comply with both the mandatory and prescriptive requirements of concurrent
code.

9.1.5 Documentation Requirements :

Compliance shall be documented and compliance forms shall be submitted to the authority
having jurisdiction. The information submitted shall include, at a minimum, the following:
(a) Summary describing the results of the analysis, including the annual energy use for the
Proposed Design and the Standard Design, and software used.

(b) Brief description of the project with location, number of stories, space types,
conditioned and unconditioned areas, hours of operation.

(c) List of the energy-related building features of the Proposed Design. This list shall also
document features different from the Standard Design.

(d) List showing compliance with the mandatory requirements of this code.

(e) The input and output report(s) from the simulation program including a breakdown of
energy usage by at least the following components: lights, internal equipment loads,
service water heating equipment, space heating equipment, space cooling and heat
rejection equipment, fans, and other HVAC equipment (such as pumps). The output
reports shall also show the number of hours any loads are not met by the HVAC
system for both the Proposed Design and Standard Design.

(f) Explanation of any significant modelling assumptions made.

(g) Explanation of any error messages noted in the simulation program output.
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(h) Building floor plans, building elevations, and site plan.
9.2 Mandatory Requirements :

All requirements of §4.2, §5.2, §6.2, and §7.2 shall be met. These sections contain the mandatory
provisions of the Code and are prerequisites for demonstrating compliance using the WBP Method.

9.3 Simulation Requirements :
9.3.1 Energy Simulation Program :

The simulation software shall be a computer-based program for the analysis of energy
consumption in buildings and be approved by the authority having jurisdiction. The simulation
program shall, at a minimum, have the ability to model the following:

(a) Energy flows on an hourly basis for all 8,760 hours of the year,

(b) Hourly variations in occupancy, lighting power, miscellaneous equipment power,
thermostat set points, and HVAC system operation, defined separately for each day of
the week and holidays,

(c) Thermal mass effects,

(d) Ten or more thermal zones,

(e) Part-load and temperature dependent performance of heating and cooling equipment,

(f) Air-side and water-side economizers with integrated control.

In addition to the above, the simulation tool shall be able to produce hourly reports of
energy use by energy source and shall have the capability to performing design load calculations to
determine required HVAC equipment capacities, air, and water flow rates in accordance with §5 for
both the proposed and Standard building designs.

The simulation program shall be tested according to ASHRAE Standard 140 Method of

Test for the Evaluation of Building Energy Analysis Computer Programs (ANSI approved) and the
results shall be furnished by the software provider.

9.3.2 Climate Data :

The simulation program shall use hourly values of climatic data, such as temperature and
humidity, from representative climatic data for the city in which the Proposed Design is to be
located. For cities or urban regions with several climate data entries, and for locations where
weather data are not available, the designer shall select available weather data that best represent
the climate at the construction site.

9.3.3 Compliance Calculations :

The Proposed Design and Standard Design shall be calculated using the following:

(a) Same simulation program,

(b) Same weather data, and
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(c)

Identical building operation assumptions (thermostat set points, schedules, equipment
and occupant loads, etc.) unless an exception is allowed by this Code or the authority
having jurisdiction for a given category.

9.4 Calculation Energy Consumption of Proposed Design and Standard Design :

9.4.1 Energy Simulation Model :

The simulation model for calculating the Proposed Design and the Standard Design shall be
developed in accordance with the requirements in Table 9-1. The Standard Design is based on the
mandatory and prescriptive requirements of the ECBC compliant building. The Standard Design
will be the same for all compliance levels (ECBC, ECBC+, Super ECBC).

9.4.2 HVAC Systems :

The HVAC system type and related performance parameters for the Standard Design shall
be determined from Table 9-2 and the following rules:

(a)

Other components: Components and parameters not listed in Table 9-2 or otherwise
specifically addressed in this subsection shall be identical to those in the Proposed
Design.

Exception to § 9.4.2(a): Where there are specific requirements in §5.2.2, the component
efficiency in the Standard Design shall be adjusted to the lowest efficiency level allowed by
the requirement for that component type.

(b)

(c)

(d)

(e)

®

All HVAC and service water heating equipment in the Standard Design shall be
modeled at the minimum efficiency levels, both part load and full load, in accordance
with §5.2.2.

Where efficiency ratings, such as EER and COP, include fan energy, the descriptor
shall be broken down into its components so that supply fan energy can be modeled
separately.

Minimum outdoor air ventilation rates shall be the same for both the Standard Design
and the Proposed Design except for conditions specified in §9.4.2.1.

The equipment capacities for the Standard Design shall be sized proportionally to the
capacities in the Proposed Design based on sizing runs; i.e., the ratio between the
capacities used in the annual simulations and the capacities determined by the sizing
runs shall be the same for both the Proposed Design and Standard Design.

Unmet load hours for the Proposed Design shall not differ from unmet load hours for
the Standard Design by more than 50 hours. Maximum number of unmet hours shall
not exceed 300 for either case.

Table 9-1 Modelling Requirements for Calculating Proposed and Standard Design

Case

Proposed Design Standard Design

(a) The simulation model of the The Standard Design shall be
Proposed Design shall be consistent developedby modifying the Proposed
with the design documents, including Design as described in this table.
proper accounting of fenestration and Unless specified in this table, all
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opaque envelope types and area; interior building systems and equipment shall
lighting power and controls; HVAC be modeled identically in the
system types, sizes, and controls; and Standard Design and Proposed
Design Model service water heating systems and Design.
controls.
(b) When the whole building
performance method is applied to
buildings in which energy-related
features have not been designed yet
(e.g., a lighting system), thoseyet-to-be-
designed features shall bedescribed in
the Proposed Design so thatthey
minimally comply with applicable
mandatory and prescriptive
requirements of §4.2, §5.2 , §6.2, and
§72 and §4.3, §53,and §6.3
respectively.
The building type or space type Same as Proposed Design
Space Use classifications shall be chosen in
Classification accordance with §2.5. More than one
building typecategory may be used in a
building if it is a mixed-use facility.
Operational schedules (hourly Same as Proposed Design.
variations inoccupancy, lighting power, Exception: Schedules may be
Schedules equipment power, HVAC equipment allowed to differ between the
operation, etc.) Standard and Proposed models
suitable for the building and/or space wherever it is necessary
type shall be modeled for showing to model nonstandard efficiency
compliance.
All  components of the building The Standard Design shall have
envelope inthe Proposed Design shall identical conditioned floor area and
be modeled as shown on architectural identical exterior dimensions and
drawings or as orientations as the Proposed Design,
installed  for  existing  building except as noted in
envelopes. (a), (b), (c), and (d) below.
Exceptions: The following building (a) Orientation. The Standard Design
elements are permitted to differ from performance shall be generated by
architectural drawings. simulating the building with its
(a) Any envelope assembly that covers actual orientation and again after
less than 5% of the total area of that rotating the entire building 90, 180,
assembly type (e.g., exterior walls) need 270 degrees, then averaging the
not be separately described. If not results. The building shall be
separately described, the area of an modeled so that it does not shade
envelope assembly must be added to the itself.
Building area of the adjacent assembly of that (b) Opaque assemblies such as roof,
Envelope same type. floors, doors, and walls shall be

(b) Exterior surfaces whose azimuth
orientation and tilt differ by no more
than 45 degrees and are otherwise the
same may be described as either a

modeled as having the same heat
capacity as the Proposed Design but
with the maximum U-factor allowed
in §4.3.1 and §4.3.1.1.
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single surface or by using multipliers.
(c) For exterior roofs, other than roofs
with ventilated attics, the reflectance
and emittance of the roof surface shall
be modeled in accordance with §4.3.1.1.
(d) Manually operated fenestration
shading devices such as blinds or
shades shall not be modeled. Permanent
shading devices such as fins, overhangs,
and light shelves shall be modeled.

(e) The exterior roof surface shall be
modeled using the solar reflectance in
accordance with ASTM E903-96 and
thermal emittance determined in
accordance with ASTM E408-71.
Where cool roof is proposed, emittance
and reflectance shall be modeled as per
ASTM E408-71 and ASTM E903-96
respectively. Where cool roof is not
proposed, the exterior roof surface shall
be

modeled with a reflectance of 0.3 and a
thermal emittance of 0.9.

(c) Fenestration. Fenestration areas
shall equal that in the Proposed
Design or 40% of gross above grade
wall area, whichever is smaller, and
shall be distributed on each face in
the same proportions as in the
Proposed Design No shading
projections are to be modeled;
fenestration shall be assumed to be
flush with the exterior wall or roof.
Manually  operated  fenestration
shading devices such as blinds or
shades shall not be modeled.
Fenestration U-factor shall be the
maximum allowed for the climate,
and the solar heat gain coefficient
shall be the maximum allowed for
the climate and orientation.

(d) Roof Solar Reflectance and
Thermal Emittance: The exterior roof
surfaces shall be modeled using a
solar reflectance of 0.6 and a thermal
emittance of 0.9.

Lighting

Lighting power in the Proposed Design
shallbe determined as follows:

Where a complete lighting system
exists, the actual lighting power shall be
used in the model. Where a lighting
system has been designed, lighting
power shall be determined in
accordance with either §6.3.4. Where
no lighting exists, or is specified,
lighting power shall be determined in
accordance with the §6.3.2 or §6.3.3 for
the appropriate building type. Lighting
system power shall include all lighting
system components shown or provided
for on plans (including lamps, ballasts,
task fixtures, and furniture-mounted
fixtures). Lighting power for parking
garages and building facades shall be
modeled.

Minimum Lighting controls, as per the
ECBC requirements of §6.2.1, shall be
modeled in the Proposed case.
Automatic daylighting controls shall be
modeled directly in the software or
through schedule adjustments
determined by a separate daylight
analysis approved by the authority
having jurisdiction.

Lighting power in the Standard
Design shall be determined using the
same  categorization  procedure
(building area or space function) and
categories as the Proposed Design
with lighting power set equal to the
maximum allowed  for  the
corresponding method and category
in either §6.3.2 or §6.3.3. Power for
fixtures not included in the lighting
power density calculation shall be
modeled identically in the Proposed
Design and Standard  Design.
Lighting controls shall be as per the
ECBC requirements of §6.2.1.
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Other automatic lighting controls shall
bemodeled directly in the software by
adjusting the lighting power as per
Table9-4.

HVAC
Thermal
zones

HVAC Zones Designed: Where HVAC
zones are defined on design drawings,
each HVAC zone shall be modeled as a
separate thermalblock.

Exception: Identical zones (similar
occupancy and usage, similar internal
loads, similar set points and type of
HVAC system, glazed exterior walls
face the sameorientation or vary by less
than 45°) may be combined for
simplicity.

HVAC Zones Not Designed: Where
HVAC zones are not defined on design
drawings,HVAC zones shall be defined
based on similar occupancy and usage,
similar internal loads, similar set points
and type of HVAC system, glazed
exterior walls that face the same
orientation or vary by less than 45° in
combination with the following rules:
Perimeter Core Zoning: Separate
thermal block shall be modeled for
perimeter and core spaces. Perimeter
spaces are defined as spaces located
within 5 meters of an exterior or semi
exterior wall. Core spaces are defined as
spaces located greater than 5 meters of
an  exterior or semi  exterior
wall.Separate thermal blocks shall be
model for floors in contact with ground
and for floors which have a ceiling/roof
exposure to the ambient.

Same as Proposed Design

HVAC
Systems

The HVAC system type and all related
performance parameters, such as
equipment capacities and efficiencies,
in theProposed Design shall be
determined as follows:

(a) Where a complete HVAC system
exists, the model shall reflect the actual
system type using actual component
capacities and efficiencies.

(b) Where an HVAC system has been
designed, the HVAC model shall be
consistent with design documents.
Mechanical equipment efficiencies
shall be adjusted from actual design
conditions to the rating conditions

The HVAC system type shall be as
perTable 9-2 and related
performance parameters for the
Standard Design shall be determined
from requirements of §9.4.2.
Equipment performance shall meet
the requirements of §5 for code
compliant building.
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specified in §5,
simulation model.
(c) Where no heating system has been
specified, the heating system shall be
assumed to be electric. The system
characteristics shall be identical to the
system modeled in the Standard Design.
(d) Where no cooling system has been
specified, the cooling system and its
characteristics shall be identical to the
system modeled in the Standard Design.

ifrequired by the

The service hot water system type and
all related performance parameters,
such as equipment capacities and
efficiencies, in the Proposed Design

The service water heating system
shall be of the same type as the
Proposed Design.

For residential facilities, hotels and

Service Hot shall be determined as follows: hospitals the Standard Design shall

water (a) Where a complete service hot water have a solar hot water system
system exists, the model shall reflect the capable of meeting 20% of the hot
actual system type using actual water demand. Systems shall meet
component capacities and efficiencies.  the efficiency requirements of

(b) Where a service hot water system §5.2.9.2, the pipe insulation

has been designed, the service hot water requirements of §5.2.9.4 and
model shall be consistent with design incorporate heat traps in accordance
documents. with §5.2.9.5.
(c) Where no service hot water system
exists, or is specified, no service hot
water heating shall be modeled.
Receptacle, motor, and process loads Receptacle, motor and process loads
shall be modeled and estimated based shall be modeled the same as the
on the building type or space type Proposed Design.
category. These loads shall be included
in simulations of the building and shall

Miscellaneous be included when calculating the

Loads Standard Design and Proposed Design.

All end-use load components within and
associated with the building shall be
modeled, unless specificallyexcluded by
this Table, but not limited to,

exhaust fans, parking garage ventilation
fans, exterior building lighting,
swimming pool heaters and pumps,
elevators and escalators, refrigeration
equipment, and cooking equipment.

Modelling

If the simulation program cannot model
a component or system included in the
Proposed Design, one of the following
methods shall be used with the approval
of the authority having jurisdiction:

(a) Ignore the component if the energy
impact on the trade-offs being
considered is not significant.

Same as Proposed Design.
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Limitations (b) Model the component substituting a
to the thermodynamically similar component
Simulation model.
Programs (c) Model the HVAC system
components or systems using the

HVAC system of the Standard Design
in accordance with Section 6 of this
table.

Whichever method is selected, the
component shall be modeled identically
for both the Proposed Design and
Standard Design models.

Table 9-2 HVAC Systems Map for Standard Design

Hotel/Motel, Buildings with Less Buildings with More Data Centre/

Hospital Patient than or Equal to than 12,500 m? of  Server/Computer

Rooms, Hotel Guest 12,500 m? of Conditioned Area Rooms

Rooms, Resorts, Conditioned Area

Villas, Sleeping

Quarters in Mixed-

use Buildings,

Schools,

Classrooms/Lecture

Rooms'
Name

System A System B System C System D
System Split AC VREF : Variable VAV: Central cooling Computer Room air
Type’ Refrigerant Flow  plant with variable  conditioners

volume AHU for
each zone

Fan Constant Volume Constant volume  Variable volume Constant volume
Control
Cooling  Direct expansion Direct expansion  Chilled Water with  Direct expansion
Type with air cooled with air cooled water cooled with air cooled

condenser condenser condenser condenser
Heating 1. Heat Pump: 1. Heat Pump: 1. Electric NA
Type Where no heating Where no heating resistance: Where

system has been
specified or where
an electric heating
system has been

system has been
specified or where
an electric heating
system has been

no heating system
has been specified
or where an electric
heating system has

specified in the specified in the been specified in
Proposed Design Proposed Design  the Proposed
2. Fossil  Fuel
2. Fossil Fuel Boiler: Boiler: Design
Where a heating Where a heating 2. Fossil Fuel Boiler:

system exists and a
fossil fuel hot water
boiler has been

system exists and a Where a heating
fossil fuel hot water system exists and a
boiler has been

fossil fuel hot water
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specified in the specified in the boiler has been
Proposed Design Proposed Design  specified in the
Proposed Design

Notes:
1. Buildings of the listed occupancy types or spaces in Mixed-use Buildings with the
listed occupancy types.

2. Where attributes make a building eligible for more than one system type; use the
predominant condition to determine the Standard Design system type provided the non-
predominant conditions apply to less than 1,000 m2 of conditioned floor area. Use additional
system type for non-predominant conditions if those conditions apply to more than 1,000 m2 of
conditioned floor area.

Use additional system type for any space which has a substantial difference in peak loads
and/or operational hours compared to the predominant space type. Such spaces may include but are
not limited to computer/server rooms, retail areas in residential, or office buildings.

9.4.2.1 Minimum QOutdoor air rates:

Minimum outdoor air rates shall be identical for both the Standard Design and Proposed
Design, except

(a) when modeling demand controlled ventilation (DCV) in the Proposed Design (DCV is
not required in the Standard Design as per §5.2.1.4)

(b) when the Proposed Design has a minimum ventilation flow higher than the minimum
required by the applicable code, the Standard Design shall be modeled as per the
minimum ventilation rate required by the applicable code and the Proposed Design
shall be modeled as per actual design (higher than Standard Design)

9.4.2.2 Fan Schedules :

Supply and return fans shall operate continuously whenever the spaces are occupied and
shall be cycled to meet heating and cooling loads during unoccupied hours.

9.4.2.3 Fan Power :
(a) For Systems Types A, B and D,

Pfan = cmh x .51
Where Pfan = Standard Design fan power in watts

cmh = Standard Design supply airflow rate auto-sized by the simulation software

(b) For System Type C

Fan power shall be modeled as per power and efficiency limits specified in Table 5-12
using a static pressure of 622 Pa or the design static pressure, whichever is higher. The simulation
software shall automatically calculate the Standard Design fan power based on the above inputs.
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9.4.2.4 Design Airflow Rates :

Design airflow rates for the Standard Design shall be sized based on a supply air to room air
temperature difference of 11 °C. The Proposed Design airflow rates shall be as per design.

9.4.2.5 Economizers (airside and waterside) :

Airside economizers shall be modeled in the Standard Design as per the requirements of
§5.3.3.

Exception to §9.4.2.5: Airside economizer shall not be modeled for Standard Design HVAC
System Type A.

9.4.2.6 Energy Recovery :
Energy recovery shall be modeled in the Standard Design as per the requirements of §5.3.
9.4.2.7 Chilled Water Design Supply Temperatures :

“Chilled water design supply temperature shall be modeled at 6.7° C and return temperature at
13.3°C.

9.4.2.8 Chillers :
Only electric chillers shall be modeled in the Standard Design for System C. Chillers shall
meet the minimum efficiency requirements indicated in Table 5-1 and Table 5-2. Chillers in the

Standard Design shall be selected as per Table 9-3 below:

Table 9-3 Modeling Requirements for Calculating Proposed and Standard Design

Peak Building Cooling Load (kW) Chiller Type

< 1,055 1 Water Cooled Screw Chiller
1,055t0 2,110 2Water Cooled Screw Chillers
>2,110 2Water Cooled Centrifugal Chillers minimum, equally

sized such that no Chiller is greater than 2,813 kW,

Exception to above: Air cooled chillers are allowed to be modeled in the Standard Design if
the Proposed Design has air cooled chillers. If the proposed building has a mix of air and water
cooled chillers, then the Standard Design shall be modeled with a mix of air and water cooled
chillers in the same proportion as in the Proposed Design. However, this exception applies only for
minimum ECBC compliance. Air cooled chillers shall not be modeled in the Standard Design when
demonstrating compliance with ECBC+ and SuperECBC Building requirements.

9.4.2.9 Chilled Water Pumps :

Chilled and condenser water pumps for the Standard Design shall be modeled as per power
and efficiency limits specified in Table 5-15.

Standard Design chilled water pumps shall be modeled as primary-secondary with variable
secondary flow.
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9.4.2.10 Cooling Tower :

Standard Design cooling tower shall be modeled as an open circuit axial flow tower with
power and efficiency as per Table 5-18. The fans shall be modeled as two speed.

Condenser water design supply temperature shall be 29.4°C or 5.6°C approach to wet bulb
temperature, whichever is lower, with a design temperature rise of 5.6°C.

9.4.2.11 Boiler :

Standard Design boilers shall be modeled as natural draft boilers and shall use the same fuel
as the Proposed Design. Boiler efficiency shall be modeled as per Table 5-19.

9.4.2.12 Hot Water Design Supply Temperatures

Hot water design supply temperature shall be modeled at 82°C and return temperature at
54°C.

9.4.2.13 Hot Water Pumps :

The Standard Design hot water pumps shall be modeled with a minimum efficiency of 70%
and a pump power of 300 W/l-s™".

Standard Design hot water pumps shall be modeled as primary-secondary with variable
secondary flow.

9.4.2.14 Campus/District Cooling Systems :

All district cooling plants shall be assumed to be on grid electricity, unless otherwise
specified and supported through pertinent documents. New district plants shall comply with the
mandatory requirements of ECBC irrespective of who owns and/or operates the district plant.

Projects may choose either option A or option B given below for modelling campus/district
cooling systems.

Option A :

The cooling source shall be modeled as purchased chilled water in both the Standard Design
and Proposed Design. For the Standard Design, Table 9-2 HVAC Systems Map, shall be modified
as follows:

(a) For System Type C; purchased chilled water shall be modeled as the cooling source.

(b) System Types A and B shall be replaced with a two-pipe fan coil system with
purchased chilled water as the cooling source.

The chilled water/thermal energy consumption simulated by the software shall be converted
to units of kWh and added to the overall building energy consumption. The following conversion
factors shall be used to convert chilled water/thermal energy consumption to units of kWh.

1 ton hour = 0.85 kWh
1 MBtu = 1,000,000 Btu =293 kWh
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Option B

The Standard Design shall be modeled as per Table 9-2 HVAC Systems Map.

For the Proposed Design, model a virtual onsite chilled water plant with Chiller, Pumps and
cooling towers modeled at minimum efficiency levels as per §9.4.2.7 to §9.4.2.10. Airside/low side

capacities shall be modeled as per design and the plant capacities shall be auto-sized by the
software.

Table 9-4 Power Adjustment Factors for Automatic Lighting Controls

Automatic Control Device Daytime occupancy All Others
and area <300 m’

Programmable Timing Control 10% 0%

Occupancy Sensor 10% 10%

Occupancy Sensor and Programmable 15% 10%

Timing Control

9.4.3 Compliance Thresholds for ECBC compliant, ECBC+ andSuperECBC
Buildings:

For buildings to qualify as ECBC+ and Super ECBC Buildings, the WBP Method shall be
followed for the Standard Design as detailed above. The Proposed Design for ECBC+ and
SuperECBC Buildings shall meet the mandatory provisions of §4.2, §5.2, §6.2, and §7.2.

The EPI Ratio for ECBC+ and SuperECBC Buildings shall be equal to or less than the EPI
Ratios listed under the applicable climate zone in Table 9-5 through Table 9-9 of §9.5.

9.5 Maximum Allowed EPI Ratios :

Table 9-5 Maximum Allowed EPI Ratios for Building in Composite Climate

Building Type Composite
ECBC ECBC+ SuperECBC

Hotel (No Star and Star) 1 0.91 0.81
Resort 1 0.88 0.76
Hospital 1 0.85 0.77
Outpatient 1 0.85 0.75
Assembly 1 0.86 0.77
Office (Regular Use) 1 0.86 0.78
Office (24Hours) 1 0.88 0.76
Schools and University 1 0.77 0.66
Open Gallery Mall 1 0.85 0.76
Shopping Mall 1 0.86 0.74
Supermarket | 0.81 0.70
Strip retail 1 0.82 0.68

Table 9-6 Maximum Allowed EPI Ratios for Building in Cold Climate

Building Type Cold

ECBC ECBC+ SuperECBC

Hotel (No Star and Star) 1 0.91 0.82
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Resort 1 0.88 0.75
Hospital 1 0.88 0.80
Outpatient 1 0.85 0.75
Assembly 1 0.87 0.81
Office (Regular Use) 1 0.88 0.80
Office (24Hours) 1 0.87 0.75
Schools and University 1 0.85 0.73
Open Gallery Mall 1 0.82 0.73
Shopping Mall 1 0.96 0.93
Supermarket 1 0.80 0.68
Strip retail 1 0.80 0.66

9.6 Schedules :

Table 9-7 Schedules for Business Buildings

Business
Occupancy Lighting Schedule | Equipment Elevator Schedule
Schedule Schedule
Time Period | , o | _ « o @ — o @ - o @ o
2z Tz |2z |TZ |23 T3 |2z | TF
AMm| M A m o Mm A m o Mm A m o M
00:00-01:00 | 0.00 | 0.90 0.05 0.90 0.00 0.95 0.05 0.55
01:00-02:00 | 0.00 | 0.90 0.05 0.90 0.00 0.95 0.05 0.25
02:00-03:00 | 0.00 | 0.90 0.05 0.90 0.00 0.95 0.05 0.25
03:00-04:00 | 0.00 | 0.90 0.05 0.90 0.00 0.95 0.05 0.15
04:00-05:00 | 0.00 | 0.50 0.05 0.50 0.00 0.00 0.05 0.35
05:00-06:00 | 0.00 | 0.20 0.05 0.05 0.00 0.00 0.05 0.50
06:00-07:00 | 0.00 | 0.10 0.10 0.05 0.00 0.00 0.20 0.20
07:00-08:00 | 0.10 | 0.10 0.30 0.90 0.00 0.95 0.40 0.40
08:00-09:00 | 0.20 | 0.90 0.90 0.90 0.10 0.95 0.80 0.80
09:00-10:00 | 0.95 | 0.90 0.90 0.90 0.90 0.95 0.80 0.80
10:00-11:00 | 0.95 |[0.90 0.90 0.90 0.90 0.95 0.55 0.55
11:00-12:00 | 0.95 ]0.90 0.90 0.90 0.90 0.95 0.35 0.35
12:00-13:00 | 0.95 |[0.90 0.90 0.90 0.90 0.95 0.25 0.25
13:00-14:00 | 0.50 | 0.20 0.50 0.50 0.80 0.20 0.95 0.95
14:00-15:00 | 0.95 [0.90 0.90 0.90 0.90 0.95 0.95 0.95
15:00-16:00 | 0.95 |[0.90 0.90 0.90 0.90 0.95 0.35 0.35
16:00-17:00 | 0.95 |[0.90 0.90 0.90 0.90 0.95 0.15 0.35
17:00-18:00 | 0.95 |[0.90 0.95 0.90 0.90 0.95 0.75 0.70
18:00-19:00 | 0.30 [ 0.90 0.50 0.90 0.50 0.20 0.95 0.95
19:00-20:00 | 0.10 | 0.20 0.30 0.90 0.10 0.95 0.50 0.50
20:00-21:00 | 0.10 | 0.90 0.30 0.90 0.10 0.95 0.30 0.35
21:00-22:00 | 0.10 | 0.90 0.20 0.90 0.00 0.95 0.20 0.25
22:00-23:00 | 0.00 |0.90 0.10 0.90 0.00 0.95 0.05 0.25
23:00-24:00 | 0.00 | 0.90 0.05 0.90 0.00 0.20 0.05 0.55
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Table 9-8 Schedules for Assembly Buildings :

Assembly
< < 2 g
Time E @ e < E o g 2
. = = < E = £ o= =
Period ) S @ 2 & ) 5 =
z 2 E 3 2 = -
g 2 2 5 CE |E: | ¢ S
= g 2 - ©o £ = £ £
3 = = z <= g 2 |3 2
o - p— —
) | = = = 23 | & 2
00:00-01:00 | 0.00 0.00 0.00 0.00 0 0.80 0.00 0.80
01:00-02:00 | 0.00 0.00 0.00 0.00 0 0.80 0.00 0.10
02:00-03:00 | 0.00 0.00 0.00 0.00 0 0.80 0.00 0.10
03:00-04:00 | 0.00 0.00 0.00 0.00 0 0.80 0.00 0.10
04:00-05:00 | 0.00 0.00 0.00 0.00 0 0.80 0.00 0.10
05:00-06:00 | 0.00 0.00 0.00 0.00 0 0.80 0.00 0.10
06:00-07:00 | 0.00 0.00 0.00 0.00 0 0.00 0.00 0.10
07:00-08:00 | 0.00 0.00 0.00 0.00 0 0.00 0.00 0.10
08:00-09:00 | 0.20 0.40 0.30 0.20 0 0.00 1.00 0.80
09:00-10:00 | 0.20 0.75 0.50 0.50 1 0.00 1.00 0.80
10:00-11:00 | 0.20 0.95 0.95 0.50 1 0.00 1.00 0.80
11:00-12:00 | 0.80 0.95 0.95 0.50 1 0.00 1.00 0.80
12:00-13:00 | 0.80 0.95 0.95 0.50 1 0.00 1.00 0.80
13:00-14:00 | 0.80 0.95 0.95 0.50 1 0.00 1.00 0.80
14:00-15:00 | 0.80 0.95 0.95 0.50 1 0.00 1.00 0.80
15:00-16:00 | 0.80 0.95 0.95 0.50 1 0.00 1.00 0.80
16:00-17:00 | 0.80 0.95 0.95 0.50 1 0.00 1.00 0.80
17:00-18:00 | 0.80 0.95 0.95 0.50 1 0.00 1.00 0.80
18:00-19:00 | 0.50 0.95 0.50 0.50 1 0.80 1.00 0.80
19:00-20:00 | 0.20 0.40 0.30 0.40 1 0.80 1.00 0.80
20:00-21:00 | 0.20 0.40 0.30 0.20 0 0.80 1.00 0.80
21:00-22:00 | 0.20 0.40 0.30 0.20 0 0.80 1.00 0.80
22:00-23:00 | 0.10 0.10 0.00 0.00 0 0.80 1.00 0.80
23:00-24:00 | 0.10 0.10 0.00 0.00 0 0.80 0.00 0.80
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Table 9-9 Schedules for Business - Olffice Buildings :

Business - Office

HVAC Fan Schedule | External | Basement Ventilation | Basement Lighting

(On/Off) Lighting
Time Period Schedule

Daytime |24 Hour |7 Days/ | Daytime |24 Hour | Daytime |24 Hour

Business | Business | week Business | Business | Business | Business
00:00-01:00 | 0 1 0.80 0.00 1.00 0.05 1.00
01:00-02:00 | 0 1 0.80 0.00 1.00 0.05 1.00
02:00-03:00 | 0 1 0.80 0.00 1.00 0.05 1.00
03:00-04:00 | 0 1 0.80 0.00 1.00 0.05 1.00
04:00-05:00 | 0 1 0.80 0.00 1.00 0.05 1.00
05:00-06:00 | 0 1 0.80 0.00 1.00 0.05 1.00
06:00-07:00 | 0 1 0.00 0.00 1.00 0.05 1.00
07:00-08:00 | 1 1 0.00 0.00 1.00 0.05 1.00
08:00-09:00 | 1 1 0.00 1.00 1.00 1.00 1.00
09:00-10:00 |1 1 0.00 1.00 1.00 1.00 1.00
10:00-11:00 | 1 1 0.00 1.00 1.00 1.00 1.00
11:00-12:00 | 1 1 0.00 1.00 1.00 1.00 1.00
12:00-13:00 | 1 1 0.00 1.00 1.00 1.00 1.00
13:00-14:00 | 1 1 0.00 1.00 1.00 1.00 1.00
14:00-15:00 | 1 1 0.00 1.00 1.00 1.00 1.00
15:00-16:00 | 1 1 0.00 1.00 1.00 1.00 1.00
16:00-17:00 | 1 1 0.00 1.00 1.00 1.00 1.00
17:00-18:00 | 1 1 0.00 1.00 1.00 1.00 1.00
18:00-19:00 | 1 1 0.80 1.00 1.00 1.00 1.00
19:00-20:00 | 1 1 0.80 1.00 1.00 1.00 1.00
20:00-21:00 | 1 1 0.80 1.00 1.00 1.00 1.00
21:00-22:00 | 1 1 0.80 0.00 1.00 0.05 1.00
22:00-23:00 | 1 1 0.80 0.00 1.00 0.05 1.00
23:00-24:00 | 1 1 0.80 0.00 1.00 0.05 1.00

Table 9-10 Schedules for Educational - School Buildings (4)
Educational - School
_ _ Occupancy Schedule Lighting Schedule Equipment Schedule

ime Ferod Student Back Office | Student Back Office | Student Back Office

Zone Zone Zone

5 Days/ | 5 Days/ | 5 Days/ | 5 Days/ | 5 Days/ | 5 Days/

week week week week week week
00:00-01:00 | 0.00 0.00 0.00 0.00 0.00 0.00
01:00-02:00 | 0.00 0.00 0.00 0.00 0.00 0.00
02:00-03:00 | 0.00 0.00 0.00 0.00 0.00 0.00
03:00-04:00 | 0.00 0.00 0.00 0.00 0.00 0.00
04:00-05:00 | 0.00 0.00 0.00 0.00 0.00 0.00
05:00-06:00 | 0.00 0.00 0.00 0.00 0.00 0.00
06:00-07:00 | 0.00 0.00 0.00 0.20 0.00 0.00
07:00-08:00 | 0.70 0.00 0.90 0.70 0.35 0.35
08:00-09:00 | 0.90 0.90 0.90 0.90 0.95 0.95
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09:00-10:00 | 0.90 0.90 0.90 0.90 0.95 0.95
10:00-11:00 | 0.90 0.90 0.90 0.90 0.95 0.95
11:00-12:00 | 0.20 0.90 0.20 0.90 0.20 0.95
12:00-13:00 | 0.90 0.90 0.90 0.90 0.95 0.95
13:00-14:00 | 0.90 0.90 0.90 0.30 0.95 0.40
14:00-15:00 | 0.00 0.90 0.00 0.90 0.00 0.95
15:00-16:00 | 0.00 0.90 0.00 0.90 0.00 0.95
16:00-17:00 | 0.00 0.90 0.00 0.90 0.00 0.25
17:00-18:00 | 0.00 0.50 0.00 0.30 0.00 0.00
18:00-19:00 | 0.00 0.00 0.00 0.10 0.00 0.00
19:00-20:00 | 0.00 0.00 0.00 0.00 0.00 0.00
20:00-21:00 | 0.00 0.00 0.00 0.00 0.00 0.00
21:00-22:00 | 0.00 0.00 0.00 0.00 0.00 0.00
22:00-23:00 | 0.00 0.00 0.00 0.00 0.00 0.00
23:00-24:00 | 0.00 0.00 0.00 0.00 0.00 0.00
Schedules for Educational - School Buildings (B)
Educational - School
Elevator | HVAC Fan Schedule | External Basement Basement
Schedule | (On/Off) Lighting Ventilation | Lighting
Time Student Back Schedule
Period Area Office
7 Days/ |5 Days/ | 5 Days/ | 7 Days/ | 7 Days/ | 7 Days/
week week week week week week
00:00-01:00 | 0.00 0 0 0.80 0.00 0.05
01:00-02:00 | 0.00 0 0 0.80 0.00 0.05
02:00-03:00 | 0.00 0 0 0.80 0.00 0.05
03:00-04:00 | 0.00 0 0 0.80 0.00 0.05
04:00-05:00 | 0.00 0 0 0.80 0.00 0.05
05:00-06:00 | 0.00 0 0 0.80 0.00 0.05
06:00-07:00 | 0.05 0 0 0.00 0.00 0.05
07:00-08:00 | 0.80 1 1 0.00 0.00 0.05
08:00-09:00 | 0.80 1 1 0.00 1.00 1.00
09:00-10:00 | 0.25 1 1 0.00 1.00 1.00
10:00-11:00 | 0.25 1 1 0.00 1.00 1.00
11:00-12:00 | 0.25 1 1 0.00 1.00 1.00
12:00-13:00 | 0.25 1 1 0.00 1.00 1.00
13:00-14:00 | 0.90 1 1 0.00 1.00 1.00
14:00-15:00 | 0.60 0 1 0.00 1.00 1.00
15:00-16:00 | 0.20 0 1 0.00 1.00 1.00
16:00-17:00 | 0.30 0 1 0.00 1.00 1.00
17:00-18:00 | 0.40 0 0 0.00 1.00 0.50
18:00-19:00 | 0.00 0 0 0.80 0.00 0.05
19:00-20:00 | 0.00 0 0 0.80 0.00 0.05
20:00-21:00 | 0.00 0 0 0.80 0.00 0.05
21:00-22:00 | 0.00 0 0 0.80 0.00 0.05
22:00-23:00 | 0.00 0 0 0.80 0.00 0.05
23:00-24:00 | 0.00 0 0 0.80 0.00 0.05
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Table 9-11 Schedules for Educational - University Buildings (A)

Educational - University

Occupancy Schedule | Lighting Schedule Equipment Schedule
Q Q Q
= |8 I = |8
N = I B N = IR N = 3 3
k= o =) = o 22 0 = o 23 o
Q v < 8 2L v < B Q v < B
= Q 5 2 g 3 Q 5 2 g 2 Q o £ g9
. . 2 & © o o 2B < © o 3| 2B S £ o 0o
Time Period | & m 20 O @» m S0 0| @ M 30 O
=~ =~ =~
(0] Q (D]
(D) 0] (D)
177] 177) } 175) 175) \:/J 175) 175) }
% B & = | &% | & T | B% | &
Aol Aol A A o A o A A o A o )
n Blwn Bl = n B n 2 = n B n B o~

00:00-01:00 | 0.00 | 0.00 0.00 0.00 0.00 0.00 0.10

01:00-02:00 | 0.00 | 0.00 0.00 0.00 0.00 0.00 0.10

e
ololo
SISS

02:00-03:00 | 0.00 | 0.00 0.00 0.00 0.00 0.00 0.10

LlLe|ee
— | | |
SO |O

03:00-04:00 | 0.00 | 0.00 | 0.00 0.00 0.00 0.00 0.00 0.10

04:00-05:00 | 0.00 | 0.00 | 0.00 0.00 0.00 0.00 0.00 0.10 0.10

05:00-06:00 | 0.00 | 0.00 | 0.00 0.00 0.00 0.00 0.00 0.10 0.10

06:00-07:00 | 0.00 | 0.00 | 0.00 0.00 0.00 0.00 0.00 0.35 0.10

07:00-08:00 | 0.40 | 0.00 | 0.00 0.90 0.00 0.00 0.35 0.95 0.10

08:00-09:00 | 0.90 | 0.90 | 0.30 0.90 0.90 0.90 0.95 0.95 0.70

09:00-10:00 | 0.90 | 0.90 | 0.40 0.90 0.90 0.90 0.95 0.95 0.70

10:00-11:00 | 0.90 | 0.90 | 0.50 0.90 0.90 0.90 0.95 0.95 0.70

11:00-12:00 | 0.90 | 0.90 | 0.50 0.90 0.90 0.90 0.95 0.95 0.70

12:00-13:00 | 0.90 | 0.90 | 0.50 0.90 0.90 0.90 0.95 0.95 0.70

13:00-14:00 | 0.10 | 0.20 | 0.20 0.60 0.30 0.20 0.20 0.40 0.70

14:00-15:00 [ 0.90 | 0.90 | 0.50 0.90 0.90 0.90 0.95 0.95 0.70

15:00-16:00 | 0.90 | 0.90 | 0.50 0.90 0.90 0.90 0.95 0.95 0.70

16:00-17:00 | 0.90 | 0.90 | 0.50 0.90 0.90 0.90 0.95 0.95 0.70

17:00-18:00 | 0.40 | 0.00 | 0.50 0.90 0.50 0.90 0.95 0.10 0.80

18:00-19:00 | 0.00 | 0.00 | 0.60 0.00 0.00 0.90 0.00 0.10 0.80

19:00-20:00 | 0.00 | 0.00 | 0.60 0.00 0.00 0.90 0.00 0.10 0.80

20:00-21:00 | 0.00 | 0.00 | 0.60 0.00 0.00 0.90 0.00 0.10 0.80

21:00-22:00 | 0.00 | 0.00 | 0.00 0.00 0.00 0.90 0.00 0.10 0.80

22:00-23:00 | 0.00 | 0.00 | 0.00 0.00 0.00 0.90 0.00 0.10 0.80

23:00-24:00 | 0.00 | 0.00 | 0.00 0.00 0.00 0.00 0.00 0.10 0.00

Schedules for Educational - University Buildings (B)

University
Elevator HVAC Fan Schedule (On/OfY) 5
Schedule o § %0
£ = =
g < o S L g ‘ﬁ) E 50
: : = = Q = s
[« — P -
Time Period | & = é Z = 23 — P = =
2 4 RS k= o 2 = S = = g
Sa | o o) 5 g g3
EE |28 | T %4 £ g 8 9O 3 S
2 o 2 s 2 & ==Ro) G < 3
= O | »voMm n 2] = O SA[RV5) /M /M
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7 7 5 days/ |5 days/|7 days/|7 days/|7 days/|7 days/

days/ | days/ | week week week week week week

week | week
00:00-01:00 | 0.00 |0.00 |0 0 0 0.80 0.00 0.05
01:00-02:00 | 0.00 |0.00 |0 0 0 0.80 0.00 0.05
02:00-03:00 [ 0.00 |0.00 |0 0 0 0.80 0.00 0.05
03:00-04:00 | 0.00 | 0.00 |O 0 0 0.80 0.00 0.05
04:00-05:00 | 0.00 | 0.00 |0 0 0 0.80 0.00 0.05
05:00-06:00 | 0.00 |0.00 |0 0 0 0.80 0.00 0.05
06:00-07:00 | 0.00 | 0.00 |0 0 0 0.00 0.00 0.05
07:00-08:00 | 0.00 | 0.25 0 0 0 0.00 0.00 0.05
08:00-09:00 | 0.50 |0.25 1 1 1 0.00 1.00 1.00
09:00-10:00 | 0.50 | 0.25 1 1 1 0.00 1.00 1.00
10:00-11:00 | 0.30 | 0.25 1 1 1 0.00 1.00 1.00
11:00-12:00 | 0.20 | 0.25 1 1 1 0.00 1.00 1.00
12:00-13:00 | 0.20 | 0.25 1 1 1 0.00 1.00 1.00
13:00-14:00 | 0.40 | 0.90 1 1 1 0.00 1.00 1.00
14:00-15:00 | 0.30 | 0.60 1 1 1 0.00 1.00 1.00
15:00-16:00 | 0.30 | 0.25 1 1 1 0.00 1.00 1.00
16:00-17:00 | 0.30 | 0.25 1 1 1 0.00 1.00 1.00
17:00-18:00 | 0.50 [0.90 |0 0 1 0.00 1.00 1.00
18:00-19:00 | 0.50 | 0.15 0 0 1 0.80 1.00 1.00
19:00-20:00 | 0.50 | 0.05 0 0 1 0.80 1.00 1.00
20:00-21:00 | 0.50 |0.00 |0 0 1 0.80 0.00 0.50
21:00-22:00 | 0.50 |0.00 |0 0 1 0.80 0.00 0.05
22:00-23:00 | 0.50 | 0.00 1 0.80 0.00 0.05
23:00-24:00 | 0.00 | 0.00 0 0.80 0.00 0.05
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Table 9-12 Schedules for Healthcare - Hospital Buildings (A)
Healthcare - Hospital
Occupancy Schedule Lighting Schedule
b é 3 b I g
Time Period | < g & S > g = S > &
g & O z22 | & = 22 |9
8= S ] S % o g S 9 =
£ 5 = a ) = < o5 a
< ~ S = ol S e | &
=9 | & S 250 | & =2 |aBoc|&o
7 days/ | 7 days/ | 6 days/ |7 days/|7 days/|7 days/|7 days/ |6 days/
week week week week week week week week
00:00-01:00 | 0.90 0.00 0.00 0.50 0.10 0.10 0.50 0.05
01:00-02:00 | 0.90 0.00 0.00 0.40 0.10 0.10 0.50 0.05
02:00-03:00 | 0.90 0.00 0.00 0.40 0.10 0.10 0.50 0.05
03:00-04:00 | 0.90 0.00 0.00 0.40 0.10 0.10 0.50 0.05
04:00-05:00 | 0.90 0.00 0.00 0.40 0.10 0.10 0.50 0.05
05:00-06:00 | 0.90 0.00 0.00 0.40 0.10 0.10 0.50 0.05
06:00-07:00 | 0.90 0.00 0.00 0.50 0.10 0.10 0.50 0.10
07:00-08:00 | 0.90 0.10 0.10 0.70 0.50 0.20 0.90 0.30
08:00-09:00 | 0.90 0.50 0.30 0.70 0.90 0.20 0.90 0.90
09:00-10:00 | 0.90 0.95 0.90 0.95 0.90 0.20 0.90 0.90
10:00-11:00 | 0.90 0.95 0.90 0.95 0.90 0.20 0.90 0.90
11:00-12:00 | 0.90 0.95 0.50 0.95 0.90 0.20 0.90 0.90
12:00-13:00 | 0.90 0.95 0.20 0.95 0.90 0.20 0.90 0.90
13:00-14:00 | 0.90 0.95 0.50 0.95 0.90 0.20 0.90 0.90
14:00-15:00 | 0.90 0.95 0.90 0.95 0.90 0.20 0.90 0.90
15:00-16:00 | 0.90 0.95 0.90 0.95 0.90 0.20 0.90 0.90
16:00-17:00 | 0.90 0.95 0.90 0.95 0.30 0.20 0.90 0.90
17:00-18:00 | 0.90 0.70 0.90 0.95 0.30 0.70 0.90 0.90
18:00-19:00 | 0.90 0.50 0.50 0.95 0.30 0.90 0.90 0.50
19:00-20:00 | 0.90 0.30 0.50 0.95 0.30 0.90 0.90 0.50
20:00-21:00 | 0.90 0.10 0.50 0.00 0.30 0.90 0.50 0.30
21:00-22:00 | 0.90 0.00 0.50 0.00 0.30 0.90 0.50 0.20
22:00-23:00 | 0.90 0.00 0.10 0.00 0.30 0.70 0.50 0.10
23:00-24:00 | 0.90 0.00 0.00 0.00 0.10 0.10 0.50 0.05
Schedules for Healthcare - Hospital Buildings (B)
Healthcare - Hospital
Equipment Schedule Elevator Schedule
In Patient | Diagnostic, | OPD & Elevator
. & ICU emergency, | Offices
Time & OT
Period 7  days/ |7 days/ | 7  days/ 7  days/
week week week week
00-01 Hrs | 0.40 0.00 0.00 0.20
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01-02 Hrs | 0.40 0.00 0.00 0.20
02-03 Hrs | 0.40 0.00 0.00 0.20
03-04 Hrs | 0.40 0.00 0.00 0.20
04-05 Hrs | 0.40 0.00 0.00 0.20
05-06 Hrs | 0.40 0.00 0.00 0.20
06-07 Hrs | 0.40 0.00 0.00 0.50
07-08 Hrs | 0.40 0.70 0.70 0.75
08-09 Hrs | 0.40 0.90 0.90 1.00
09-10 Hrs | 0.40 0.90 0.90 1.00
10-11 Hrs | 0.40 0.90 0.90 1.00
11-12 Hrs | 0.40 0.90 0.90 1.00
12-13 Hrs | 0.40 0.90 0.90 0.75
13-14 Hrs | 0.40 0.90 0.90 1.00
14-15 Hrs | 0.40 0.90 0.90 1.00
15-16 Hrs | 0.40 0.90 0.90 1.00
16-17 Hrs | 0.40 0.60 0.60 1.00
17-18 Hrs | 0.40 0.60 0.60 1.00
18-19 Hrs | 0.40 0.60 0.60 0.50
19-20 Hrs | 0.40 0.60 0.60 0.50
20-21 Hrs | 0.40 0.60 0.60 0.50
21-22 Hrs | 0.40 0.00 0.00 0.30
22-23 Hrs | 0.40 0.00 0.00 0.20
24-00 Hrs | 0.40 0.00 0.00 0.20
Schedules for Healthcare - Hospital Buildings (C)
Healthcare - Hospital
Time Period | HVAC Fan Schedule (On/Off Service Hot
% Water
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7 days/ | 7 7 days/ |7 7 days/ | 7 days/ | 7 days/ | 7 7
week days/ | week days/ | week week week days/ | days/
week week week | week
00:00-01:00 |0 1 1 0 1.00 0.00 0.30 0.50 0.50
01:00-02:00 |0 1 1 0 1.00 0.00 0.30 0.50 0.50
02:00-03:00 |0 1 1 0 1.00 0.00 0.30 0.50 0.50
03:00-04:00 |0 1 1 0 1.00 0.00 0.30 0.50 0.50
04:00-05:00 |0 1 1 0 1.00 0.00 0.30 0.50 0.50
05:00-06:00 |0 1 1 0 1.00 0.00 0.30 0.50 0.50
06:00-07:00 |0 1 1 0 0.00 0.00 0.30 0.50 0.50
07:00-08:00 1 1 1 0 0.00 0.00 0.20 0.50 0.50
08:00-09:00 |1 1 1 1 0.00 0.20 0.60 1.00 1.00




NN EER %Hl'dcd 93, 05 \gcdlt‘;, 2019 /14 3JYTG, 1941 3465
09:00-10:00 |1 1 1 1 0.00 0.30 0.60 1.00 1.00
10:00-11:00 1 1 1 1 0.00 0.30 0.80 1.00 1.00
11:00-12:00 |1 1 1 1 0.00 0.30 0.80 1.00 1.00
12:00-13:00 |1 1 1 1 0.00 0.25 0.70 1.00 1.00
13:00-14:00 |1 1 1 1 0.00 0.25 0.80 1.00 1.00
14:00-15:00 1 1 1 1 0.00 0.25 0.80 1.00 1.00
15:00-16:00 1 1 1 1 0.00 0.25 0.70 1.00 1.00
16:00-17:00 1 1 1 1 0.00 0.25 0.70 1.00 1.00
17:00-18:00 1 1 1 1 0.00 0.10 0.50 1.00 1.00
18:00-19:00 1 1 1 1 1.00 0.00 0.35 1.00 1.00
19:00-20:00 1 1 1 1 1.00 0.00 0.35 1.00 1.00
20:00-21:00 1 1 1 1 1.00 0.00 0.35 1.00 1.00
21:00-22:00 1 1 1 0 1.00 0.00 0.30 0.50 0.50
22:00-23:00 1 1 1 0 1.00 0.00 0.30 0.50 0.50
23:00-24:00 1 1 1 0 1.00 0.00 0.30 0.50 0.50
Table 9-13 Schedules for Healthcare — Out-patient Healthcare Buildings (A)
Healthcare — Out-patient Healthcare
Time Occupancy Schedule Lighting Schedule Equipment Schedule
Period
z z z
g g g
5 3 5 8 5 3
%} = %} = %} E
£ S £ S £ S
3 ol 3 3 3 3
<@ S 2] x 2] <
’J‘;‘ =] J';‘ =] 2 /M
= 2 = 3 = ]
£ = g P s 5 s
=2 a S a © a )
6 days/ 6 days/ | 6 days/ 6 days/ | 6 days/ | 6 days/ week | 6 days/
week week week week week week
00:00-01:00 | 0.00 0.00 0.00 0.10 0.00 0.00 0.00
01:00-02:00 | 0.00 0.00 0.00 0.10 0.00 0.00 0.00
02:00-03:00 | 0.00 0.00 0.00 0.10 0.00 0.00 0.00
03:00-04:00 | 0.00 0.00 0.00 0.10 0.00 0.00 0.00
04:00-05:00 | 0.00 0.00 0.00 0.10 0.00 0.00 0.00
05:00-06:00 | 0.00 0.00 0.00 0.10 0.00 0.00 0.00
06:00-07:00 | 0.00 0.20 0.20 0.10 0.10 0.00 0.00
07:00-08:00 | 0.10 0.20 0.20 0.50 0.30 0.50 0.00
08:00-09:00 | 0.50 0.30 0.20 0.90 0.90 0.95 0.95
09:00-10:00 | 0.80 0.90 0.90 0.90 0.90 0.95 0.95
10:00-11:00 | 0.80 0.90 0.90 0.90 0.90 0.95 0.95
11:00-12:00 | 0.80 0.90 0.90 0.90 0.90 0.95 0.95
12:00-13:00 | 0.80 0.90 0.50 0.90 0.90 0.95 0.95
13:00-14:00 | 0.80 0.90 0.20 0.90 0.90 0.95 0.95
14:00-15:00 | 0.80 0.90 0.50 0.90 0.90 0.95 0.95
15:00-16:00 | 0.80 0.90 0.90 0.90 0.90 0.95 0.95
16:00-17:00 | 0.80 0.90 0.90 0.90 0.90 0.95 0.95
17:00-18:00 | 0.80 0.90 0.90 0.90 0.95 0.95 0.95
18:00-19:00 | 0.80 0.90 0.50 0.90 0.95 0.95 0.95
19:00-20:00 | 0.80 0.90 0.50 0.90 0.30 0.95 0.95
20:00-21:00 | 0.20 0.60 0.20 0.90 0.30 0.80 0.80
21:00-22:00 | 0.20 0.20 0.20 0.50 0.20 0.00 0.00
22:00-23:00 | 0.00 0.00 0.00 0.30 0.00 0.00 0.00
23:00-24:00 | 0.00 0.00 0.00 0.10 0.00 0.00 0.00
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Schedules for Healthcare — Out-patient Healthcare Buildings (B)

Healthcare — Out-patient Healthcare

18:00

Elevator | HVAC External | Service Hot Water | Basement Basement
Schedule | Fan Lighting | (SHW) Ventilation | Lighting
Schedule | Schedule
Time (On/OfY)
Period All Building | Building
Spaces Summer | Winters
6 days/|6 days/|7 days/|6 days/|6 days/|6 days/ | 6  days/
week week week week week week week
00:00- 0.05 0 0.20 0.00 0.00 0.00 0.00
01:00
01:00- 0.05 0 0.20 0.00 0.00 0.00 0.00
02:00
02:00- 0.05 0 0.20 0.00 0.00 0.00 0.00
03:00
03:00- 0.05 0 0.20 0.00 0.00 0.00 0.00
04:00
04:00- 0.05 0 0.20 0.00 0.00 0.00 0.00
05:00
05:00- 0.05 0 0.20 0.00 0.00 0.00 0.00
06:00
06:00- 0.05 0 0.00 0.00 0.00 0.00 0.00
07:00
07:00- 0.05 0 0.00 0.00 0.20 1.00 1.00
08:00
08:00- 0.05 0 0.00 0.20 0.60 1.00 1.00
09:00
09:00- 0.05 1 0.00 0.30 0.60 1.00 1.00
10:00
10:00- 0.05 1 0.00 0.30 0.80 1.00 1.00
11:00
11:00- 0.05 1 0.00 0.30 0.80 1.00 1.00
12:00
12:00- 0.05 1 0.00 0.25 0.70 1.00 1.00
13:00
13:00- 0.05 1 0.00 0.25 0.80 1.00 1.00
14:00
14:00- 0.05 1 0.00 0.25 0.80 1.00 1.00
15:00
15:00- 0.05 1 0.00 0.25 0.70 1.00 1.00
16:00
16:00- 0.05 1 0.00 0.25 0.70 1.00 1.00
17:00
17:00- 0.05 1 0.00 0.10 0.50 1.00 1.00
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18:00- 0.05 1 0.50 0.01 0.20 1.00 1.00
19:00
19:00- 0.05 1 0.50 0.01 0.20 1.00 1.00
20:00
20:00- 0.05 1 0.50 0.01 0.20 1.00 1.00
21:00
21:00- 0.05 1 0.50 0.01 0.10 1.00 1.00
22:00
22:00- 0.05 1 0.20 0.01 0.01 0.00 0.00
23:00
23:00- 0.05 1 0.20 0.01 0.01 0.00 0.00
24:00
Table 9-14 Schedules for Hospitality Buildings (A)
Hospitality
Occupancy Schedule
Guest Room Lobby Special Zones Restaurant
, ) = © S @ = @ = %
Time Period 5 % ch % 5 % 8 %
A A2 A Az A Az A A2
8 8 3 8 8 8 8 8
= = = = = = = =
00:00-01:00 | 0.65 0.90 0.10 0.10 0.00 0.00 0.00 0.00
01:00-02:00 | 0.65 0.90 0.10 0.10 0.00 0.00 0.00 0.00
02:00-03:00 | 0.65 0.90 0.10 0.10 0.00 0.00 0.00 0.00
03:00-04:00 | 0.65 0.90 0.10 0.10 0.00 0.00 0.00 0.00
04:00-05:00 | 0.65 0.90 0.10 0.10 0.00 0.00 0.00 0.00
05:00-06:00 | 0.65 0.90 0.10 0.10 0.20 0.50 0.00 0.00
06:00-07:00 | 0.50 0.90 0.20 0.20 0.40 0.70 0.30 0.50
07:00-08:00 | 0.50 0.90 0.30 0.40 0.40 0.70 0.50 0.80
08:00-09:00 | 0.30 0.90 0.40 0.70 0.40 0.70 0.50 0.80
09:00-10:00 | 0.15 0.90 0.40 0.70 0.40 0.70 0.50 0.80
10:00-11:00 | 0.15 0.90 0.40 0.70 0.40 0.70 0.50 0.80
11:00-12:00 | 0.15 0.90 0.40 0.70 0.20 0.30 0.00 0.00
12:00-13:00 | 0.15 0.90 0.40 0.70 0.20 0.30 0.00 0.00
13:00-14:00 | 0.15 0.90 0.20 0.20 0.20 0.30 0.50 0.50
14:00-15:00 | 0.15 0.90 0.20 0.20 0.20 0.30 0.50 0.80
15:00-16:00 | 0.15 0.90 0.20 0.20 0.40 0.70 0.00 0.80
16:00-17:00 | 0.15 0.90 0.20 0.20 0.40 0.70 0.30 0.30
17:00-18:00 | 0.30 0.90 0.40 0.40 0.40 0.70 0.30 0.30
18:00-19:00 | 0.50 0.90 0.40 0.40 0.40 0.70 0.00 0.00
19:00-20:00 | 0.50 0.90 0.40 0.40 0.40 0.70 0.30 0.50
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20:00-21:00 | 0.65 0.90 0.30 0.30 0.00 0.00 0.50 0.90
21:00-22:00 | 0.65 0.90 0.20 0.20 0.00 0.00 0.50 0.90
22:00-23:00 | 0.65 0.90 0.10 0.10 0.00 0.00 0.50 0.90
23:00-24:00 | 0.65 0.90 0.10 0.10 0.10 0.00 0.50 0.90

Schedules for Hospitality Buildings (B)

Hospitality
Occupancy Schedule Lighting Schedule
Time Period § S o
= 52, ¢ . .
0] 2 ~
o o~ | ¥ £ o O of
= |8 % 2 2 4 2 4
A 5 a a A 5 A 5
a2 i) - v a2 i) a2 B
[ [ ) S [ [ O [
o [P O o o [P [P [P
= = ~ 3 ~ 2 = = = =
00:00-01:00 | 0.20 | 0.20 0.00 0.00 0.20 0.20 0.20 0.30
01:00-02:00 | 0.20 | 0.20 0.00 0.00 0.15 0.20 0.20 0.25

02:00-03:00 | 0.20 | 0.20 0.00 0.00 0.10

S
p—
(=)
S
p—
(=)

0.10

03:00-04:00 | 0.20 | 0.20 0.00 0.00 0.10 0.10 0.10 0.10

04:00-05:00 | 0.20 | 0.20 0.00 0.00 0.10 0.10 0.10 0.10

05:00-06:00 | 0.20 | 0.20 0.00 0.00 0.20 0.10 0.20 0.10

06:00-07:00 | 0.20 | 0.20 0.00 0.00 0.40 0.30 0.45 0.40
07:00-08:00 | 0.20 | 0.20 0.00 0.50 0.50 0.30 0.55 0.40
08:00-09:00 | 0.20 | 0.20 0.20 0.80 0.40 0.40 0.45 0.55

09:00-10:00 | 0.95 | 0.50 0.50 0.50 0.20 0.40 0.20 0.20

10:00-11:00 | 0.95 | 0.50 0.90 0.50 0.20 0.40 0.20 0.20

11:00-12:00 | 0.95 | 0.50 0.90 0.80 0.20 0.40 0.20 0.20

12:00-13:00 | 0.95 | 0.50 0.90 0.80 0.20 0.40 0.20 0.20

13:00-14:00 | 0.50 | 0.30 0.90 0.80 0.20 0.40 0.20 0.20

14:00-15:00 | 0.95 | 0.50 0.90 0.50 0.20 0.40 0.20 0.20

15:00-16:00 | 0.95 | 0.50 0.90 0.50 0.20 0.40 0.20 0.20
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16:00-17:00 | 0.95 | 0.50 0.90 0.50 0.20 0.40 0.20 0.20
17:00-18:00 | 0.95 | 0.50 0.50 0.80 0.25 0.40 0.30 0.30
18:00-19:00 | 0.30 | 0.30 0.20 0.80 0.60 0.60 0.70 0.85
19:00-20:00 | 0.20 | 0.20 0.00 0.80 0.80 0.70 0.90 1.00
20:00-21:00 | 0.20 | 0.20 0.00 0.80 0.90 0.70 1.00 1.00
21:00-22:00 | 0.20 | 0.20 0.00 0.80 0.80 0.70 0.90 1.00
22:00-23:00 | 0.20 | 0.20 0.00 0.50 0.60 0.60 0.70 0.85
23:00-24:00 | 0.20 | 0.20 0.00 0.50 0.30 0.30 0.30 0.40
Schedules for Hospitality Buildings (C)
Hospitality
Lighting Schedule Equipment Schedule
= =
) 5} Q 8 = 2} ) 5}
m O N Ao - m o ne
Time Period g 'q'é: - - ‘g g E T:) <
£ |§ | Ex |Ey |% | % ¥ |: | Ex
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= = ~ 2 ~ 2 = = = = ~ 2
00:00-01:00 | 0.05 | 0.05 0.50 0.30 0.20 0.20 0.05 0.05 ]0.30
01:00-02:00 | 0.05 | 0.05 0.05 0.20 0.20 0.20 0.05 0.05 |0.10
02:00-03:00 | 0.05 | 0.05 0.05 0.20 0.20 0.20 0.05 0.05 |0.10
03:00-04:00 | 0.05 | 0.05 0.05 0.20 0.20 0.20 0.05 0.05 |0.10
04:00-05:00 | 0.05 | 0.05 0.05 0.20 0.20 0.20 0.05 0.05 |0.10
05:00-06:00 | 0.05 | 0.05 0.05 0.30 0.20 0.20 0.05 0.05 |0.10
06:00-07:00 | 0.10 | 0.10 0.10 0.50 0.30 0.30 0.05 0.05 ]0.30
07:00-08:00 | 0.30 | 0.30 0.30 0.50 0.40 0.60 0.05 0.10 |0.30
08:00-09:00 | 0.90 | 0.60 0.90 0.50 0.70 0.90 0.05 0.30 |0.30
09:00-10:00 | 0.90 | 0.60 0.90 0.50 0.20 0.20 0.05 0.70 ]0.30
10:00-11:00 | 0.90 | 0.60 0.90 0.35 0.20 0.20 0.05 0.70 ]0.30
11:00-12:00 | 0.90 | 0.60 0.90 0.35 0.20 0.20 0.05 0.70 ]0.30
12:00-13:00 | 0.90 | 0.60 0.90 0.35 0.20 0.20 0.05 0.70 ]0.30
13:00-14:00 | 0.50 | 0.50 0.50 0.35 0.20 0.20 0.05 0.70 ]0.30
14:00-15:00 | 0.90 | 0.60 0.90 0.35 0.20 0.20 0.05 0.70 ]0.30
15:00-16:00 | 0.90 | 0.60 0.90 0.35 0.20 0.20 0.05 0.70 | 0.30
16:00-17:00 | 0.90 | 0.60 0.90 0.35 0.20 0.20 0.05 0.70 ]0.30
17:00-18:00 | 0.95 | 0.60 0.95 0.35 0.30 0.30 0.05 0.70 |0.30
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18:00-19:00 | 0.50 | 0.05 0.95 0.70 0.50 0.50 0.05 0.30 |0.30
19:00-20:00 | 0.30 | 0.05 0.95 0.90 0.50 0.50 0.05 0.10 |0.30
20:00-21:00 | 0.30 | 0.05 0.95 0.90 0.50 0.70 0.05 0.10 |0.30
21:00-22:00 | 0.20 | 0.05 0.95 0.90 0.70 0.70 0.05 0.10 |0.30
22:00-23:00 [ 0.10 | 0.05 0.95 0.70 0.40 0.40 0.05 0.05 10.30
23:00-24:00 | 0.05 | 0.05 0.95 0.40 0.20 0.20 0.05 0.05 10.30
Schedules for Hospitality Buildings (D)
Hospitality
Elevator Schedule HVAC Fan Schedule (On/OfY)
Time Period Public Spaces | Guest Room Back office
Week Days | Weekends | 7 Days/ week | Week | Weekends | 7 Days/ week
Days
00:00-01:00 | 0.10 0.10 0 1 1 0
01:00-02:00 | 0.10 0.10 0 1 1 0
02:00-03:00 | 0.10 0.10 0 1 1 0
03:00-04:00 | 0.10 0.10 0 1 1 0
04:00-05:00 | 0.10 0.10 0 1 1 0
05:00-06:00 | 0.20 0.20 0 1 1 0
06:00-07:00 | 0.40 0.50 0 1 1 0
07:00-08:00 | 0.50 0.60 1 1 1 0
08:00-09:00 | 0.50 0.60 1 1 1 1
09:00-10:00 | 0.35 0.40 1 1 1 1
10:00-11:00 | 0.15 0.20 1 1 1 1
11:00-12:00 | 0.15 0.20 1 1 1 1
12:00-13:00 | 0.15 0.20 1 1 1 1
13:00-14:00 | 0.15 0.20 1 1 1 1
14:00-15:00 | 0.15 0.20 1 1 1 1
15:00-16:00 | 0.15 0.20 1 1 1 1
16:00-17:00 | 0.35 0.40 1 1 1 1
17:00-18:00 | 0.50 0.60 1 1 1 1
18:00-19:00 | 0.50 0.60 1 1 1 1
19:00-20:00 | 0.50 0.60 1 1 1 1
20:00-21:00 | 0.50 0.60 1 1 1 1
21:00-22:00 | 0.30 0.40 1 1 1 1
22:00-23:00 | 0.20 0.30 1 1 1 1
23:00-24:00 | 0.10 0.10 1 1 1 1
Schedules for Hospitality Buildings (E)
Hospitality
External Service Hot Water (SHW) Basement Basement
' . Lighting Guest rooms Laundry Ventilation | Lighting
Time Period | Schedule
7  Days/ | Week Weekends 7 Days/ | 7 Days/ | 7 Days/
week Days week week week
00:00-01:00 | 1.00 0.01 0.01 0.00 0.50 0.50
01:00-02:00 | 1.00 0.01 0.01 0.00 0.50 0.50
02:00-03:00 | 1.00 0.01 0.01 0.00 0.50 0.50
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03:00-04:00 | 1.00 0.01 0.01 0.00 0.50 0.50
04:00-05:00 | 1.00 0.01 0.01 0.00 0.50 0.50
05:00-06:00 | 1.00 0.01 0.01 0.00 0.50 0.50
06:00-07:00 | 0.00 0.50 0.70 0.00 0.50 0.50
07:00-08:00 | 0.00 0.50 0.70 0.00 0.50 0.50
08:00-09:00 | 0.00 0.30 0.50 1.00 1.00 1.00
09:00-10:00 | 0.00 0.15 0.30 1.00 1.00 1.00
10:00-11:00 | 0.00 0.15 0.20 1.00 1.00 1.00
11:00-12:00 | 0.00 0.15 0.20 1.00 1.00 1.00
12:00-13:00 | 0.00 0.15 0.20 1.00 1.00 1.00
13:00-14:00 | 0.00 0.15 0.20 1.00 1.00 1.00
14:00-15:00 | 0.00 0.15 0.20 1.00 1.00 1.00
15:00-16:00 | 0.00 0.15 0.20 1.00 1.00 1.00
16:00-17:00 | 0.00 0.15 0.20 0.00 1.00 1.00
17:00-18:00 | 0.00 0.30 0.30 0.00 1.00 1.00
18:00-19:00 | 1.00 0.50 0.50 0.00 1.00 1.00
19:00-20:00 | 1.00 0.50 0.70 0.00 1.00 1.00
20:00-21:00 | 1.00 0.65 0.70 0.00 1.00 1.00
21:00-22:00 | 1.00 0.65 0.90 0.00 0.50 0.50
22:00-23:00 | 1.00 0.01 0.01 0.00 0.50 0.50
23:00-24:00 | 1.00 0.01 0.01 0.00 0.50 0.50
Table 9-15Schedules for Shopping Complexes Buildings (A)
Shopping Complex
Occupancy Schedule Lighting Schedule
Time Period | Retail Corridors & | Special Zone Retail Corridors | Special
Atrium & Zone
Atrium
Week | Weekend | Week | Weekend | Week Weekend | 7 Days/ | 7 Days/ | 7
day day day week week Days/
week
00:00- 0.00 | 0.00 0.00 |0.10 0.00 0.00 0.05 0.05 0.05
01:00
01:00- 0.00 | 0.00 0.00 | 0.00 0.00 0.00 0.05 0.05 0.05
02:00
02:00- 0.00 | 0.00 0.00 | 0.00 0.00 0.00 0.05 0.05 0.05
03:00
03:00- 0.00 | 0.00 0.00 |0.00 0.00 0.00 0.05 0.05 0.05
04:00
04:00- 0.00 | 0.00 0.00 |0.00 0.00 0.00 0.05 0.05 0.05
05:00
05:00- 0.00 | 0.00 0.00 |0.00 0.00 0.00 0.05 0.05 0.05
06:00
06:00- 0.00 | 0.00 0.00 | 0.00 0.00 0.00 0.05 0.05 0.05
07:00
07:00- 0.00 | 0.00 0.00 | 0.00 0.00 0.00 0.05 0.05 0.05
08:00
08:00- 0.00 | 0.00 0.00 | 0.00 0.00 0.00 0.05 0.05 0.05
09:00
09:00- 0.20 | 0.20 0.20 {0.20 0.20 0.20 0.20 0.20 0.20
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10:00
10:00- 0.40 | 0.40 0.40 |0.40 0.20 0.20 0.50 0.50 0.40
11:00
11:00- 0.60 | 0.60 0.60 | 0.60 0.30 0.50 0.95 0.50 0.60
12:00
12:00- 0.60 | 0.70 0.60 | 0.70 0.50 0.70 0.95 0.50 0.60
13:00
13:00- 0.60 | 0.90 0.60 | 0.90 0.50 0.70 0.95 0.50 0.60
14:00
14:00- 0.70 | 0.90 0.70 | 0.90 0.50 0.70 0.95 0.50 0.60
15:00
15:00- 0.70 | 0.90 0.70 | 0.90 0.50 0.80 0.95 0.50 0.40
16:00
16:00- 0.70 | 0.90 0.70 | 0.90 0.50 0.80 0.95 0.70 0.40
17:00
17:00- 0.70 | 0.90 0.70 | 0.90 0.50 0.80 0.95 0.95 0.40
18:00
18:00- 0.90 | 0.95 0.90 |0.95 0.60 0.95 0.95 0.95 0.80
19:00
19:00- 0.90 | 0.95 0.90 |0.95 0.60 0.95 0.95 0.95 0.80
20:00
20:00- 0.90 | 0.95 0.90 |0.95 0.60 0.95 0.95 0.95 0.80
21:00
21:00- 0.00 | 0.00 0.40 |0.40 0.60 0.95 0.05 0.50 0.80
22:00
22:00- 0.00 | 0.00 0.30 |0.30 0.60 0.95 0.05 0.05 0.80
23:00
23:00- 0.00 | 0.00 0.10 |0.10 0.30 0.95 0.05 0.05 0.80
24:00
Schedules for Shopping Complexes Buildings (B)
Shopping Complexes
Equipment Schedule
' _ Retail Special Zone Elevator Schedule
Time Period
7 Days/ week 7 Days/ week Weekdays Weekends
00:00-01:00 0.05 0.05 0.20 0.20
01:00-02:00 0.05 0.05 0.05 0.05
02:00-03:00 0.05 0.05 0.05 0.05
03:00-04:00 0.05 0.05 0.05 0.05
04:00-05:00 0.05 0.05 0.05 0.05
05:00-06:00 0.05 0.05 0.05 0.05
06:00-07:00 0.05 0.05 0.05 0.05
07:00-08:00 0.05 0.05 0.10 0.10
08:00-09:00 0.05 0.50 0.10 0.10
09:00-10:00 0.05 0.50 0.20 0.20
10:00-11:00 0.90 0.90 0.40 0.40
11:00-12:00 0.90 0.90 0.70 0.70
12:00-13:00 0.90 0.90 0.70 0.80
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13:00-14:00 0.90 0.90 0.70 0.95
14:00-15:00 0.90 0.90 0.70 0.95
15:00-16:00 0.90 0.90 0.70 0.95
16:00-17:00 0.90 0.90 0.70 0.95
17:00-18:00 0.90 0.90 0.80 0.95
18:00-19:00 0.90 0.90 0.80 0.95
19:00-20:00 0.90 0.90 0.80 0.95
20:00-21:00 0.90 0.90 0.80 0.95
21:00-22:00 0.05 0.90 0.80 0.80
22:00-23:00 0.05 0.90 0.50 0.60
23:00-24:00 0.05 0.90 0.30 0.40
Schedules for Shopping Complexes Buildings (C)

Shopping Complex

HVAC Fan Schedule (On/OfY) External Basement Basement

' . Retail Corridors & | Special Lighting Ventilation | Lighting

Time Period Atrium Zones Schedule

7 Days/ |7 Days/ | 7 Days/ | 7 Days/ | 7 Days/ | 7 Days/

week week week week week week
00:00-01:00 | 0 0 0 1.00 1.00 1.00
01:00-02:00 | 0 0 0 0.50 0.00 0.05
02:00-03:00 | 0 0 0 0.50 0.00 0.05
03:00-04:00 | 0 0 0 0.50 0.00 0.05
04:00-05:00 | 0 0 0 0.50 0.00 0.05
05:00-06:00 | 0 0 0 0.50 0.00 0.05
06:00-07:00 | 0 0 0 0.00 0.00 0.05
07:00-08:00 | 0 0 0 0.00 0.00 0.05
08:00-09:00 | 0 0 0 0.00 0.00 0.05
09:00-10:00 | 1 1 1 0.00 1.00 1.00
10:00-11:00 |1 1 1 0.00 1.00 1.00
11:00-12:00 | 1 1 1 0.00 1.00 1.00
12:00-13:00 | 1 1 1 0.00 1.00 1.00
13:00-14:00 | 1 1 1 0.00 1.00 1.00
14:00-15:00 | 1 1 1 0.00 1.00 1.00
15:00-16:00 | 1 1 1 0.00 1.00 1.00
16:00-17:00 | 1 1 1 0.00 1.00 1.00
17:00-18:00 | 1 1 1 0.00 1.00 1.00
18:00-19:00 | 1 1 1 1.00 1.00 1.00
19:00-20:00 | 1 1 1 1.00 1.00 1.00
20:00-21:00 | 1 1 1 1.00 1.00 1.00
21:00-22:00 | 0 1 1 1.00 1.00 1.00
22:00-23:00 | 0 1 1 1.00 1.00 1.00
23:00-24:00 | 0 1 1 1.00 1.00 1.00

Table 9-16 Schedules for Shopping Complex- Strip Retail & Supermall Buildings (A)

Strip Retail & Supermall
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Occupancy Lighting Equipment
Schedule Schedule Schedule Elevator Schedule
Time
Period Retail & Circulation | All Spaces | All Spaces
Weekdays | Weekends | 7 Days/ | 7 Days/ | Weekdays | Weekends
week week
00:00-01:00 | 0.00 0.00 0.05 0.05 0.00 0.00
01:00-02:00 | 0.00 0.00 0.05 0.05 0.00 0.00
02:00-03:00 | 0.00 0.00 0.05 0.05 0.00 0.00
03:00-04:00 | 0.00 0.00 0.05 0.05 0.00 0.00
04:00-05:00 | 0.00 0.00 0.05 0.05 0.00 0.00
05:00-06:00 | 0.00 0.00 0.05 0.05 0.00 0.00
06:00-07:00 | 0.00 0.00 0.05 0.05 0.00 0.00
07:00-08:00 | 0.00 0.00 0.05 0.05 0.10 0.10
08:00-09:00 | 0.00 0.00 0.05 0.05 0.20 0.20
09:00-10:00 | 0.20 0.20 0.20 0.05 0.40 0.40
10:00-11:00 | 0.40 0.40 0.50 0.90 0.70 0.70
11:00-12:00 | 0.60 0.60 0.95 0.90 0.70 0.80
12:00-13:00 | 0.60 0.70 0.95 0.90 0.70 0.95
13:00-14:00 | 0.60 0.90 0.95 0.90 0.70 0.95
14:00-15:00 | 0.70 0.90 0.95 0.90 0.70 0.95
15:00-16:00 | 0.70 0.90 0.95 0.90 0.70 0.95
16:00-17:00 | 0.70 0.90 0.95 0.90 0.70 0.95
17:00-18:00 | 0.70 0.90 0.95 0.90 0.80 0.95
18:00-19:00 | 0.90 0.95 0.95 0.90 0.80 0.95
19:00-20:00 | 0.90 0.95 0.95 0.90 0.80 0.95
20:00-21:00 | 0.90 0.95 0.95 0.50 0.80 0.95
21:00-22:00 | 0.00 0.00 0.05 0.05 0.00 0.00
22:00-23:00 | 0.00 0.00 0.05 0.05 0.00 0.00
23:00-24:00 | 0.00 0.00 0.05 0.05 0.00 0.00
Table 9-17 Schedules for Shopping Complex- Strip Retail & Supermall Buildings (A)

Strip Retail & Supermall

HVAC Fan | External Lighting
Time Period Schedule Schedule Basement Basement

(On/OfY) Ventilation Lighting

7 Days/ week 7 Days/ week 7 Days/ week 7 Days/ week
00:00-01:00 0 0.20 0.00 0.05
01:00-02:00 0 0.20 0.00 0.05
02:00-03:00 0 0.20 0.00 0.05
03:00-04:00 0 0.20 0.00 0.05
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04:00-05:00 0 0.20 0.00 0.05
05:00-06:00 0 0.20 0.00 0.05
06:00-07:00 0 0.00 0.00 0.05
07:00-08:00 0 0.00 0.00 0.05
08:00-09:00 0 0.00 0.00 0.05
09:00-10:00 1 0.00 1.00 1.00
10:00-11:00 1 0.00 1.00 1.00
11:00-12:00 1 0.00 1.00 1.00
12:00-13:00 1 0.00 1.00 1.00
13:00-14:00 1 0.00 1.00 1.00
14:00-15:00 1 0.00 1.00 1.00
15:00-16:00 1 0.00 1.00 1.00
16:00-17:00 1 0.00 1.00 1.00
17:00-18:00 1 0.00 1.00 1.00
18:00-19:00 1 1.00 1.00 1.00
19:00-20:00 1 1.00 1.00 1.00
20:00-21:00 1 1.00 1.00 1.00
21:00-22:00 0 1.00 0.20 0.50
22:00-23:00 0 0.20 0.00 0.05
23:00-24:00 0 0.20 0.00 0.05
Table 9-18 Schedules for Assembly Buildings
Assembly
Time Period So| we 5 o o E.&J@ w2 | EE | Ew
metenod | 221 EEZ | EE |28 |QES |EEE | S | EE
22|82 |22 |32 |22%F |252 28 |25
QL o ) (SIS} — O SHe) X .= O < O S LN
CQwn | dwn a7 2l T <o ARSI m > M 2
00:00-01:00 | 0.00 | 0.00 0.00 0.00 0 0.80 0.00 0.80
01:00-02:00 | 0.00 | 0.00 0.00 0.00 0 0.80 0.00 0.10
02:00-03:00 | 0.00 | 0.00 0.00 0.00 0 0.80 0.00 0.10
03:00-04:00 | 0.00 | 0.00 0.00 0.00 0 0.80 0.00 0.10
04:00-05:00 | 0.00 | 0.00 0.00 0.00 0 0.80 0.00 0.10
05:00-06:00 | 0.00 | 0.00 0.00 0.00 0 0.80 0.00 0.10
06:00-07:00 | 0.00 | 0.00 0.00 0.00 0 0.00 0.00 0.10
07:00-08:00 | 0.00 | 0.00 0.00 0.00 0 0.00 0.00 0.10
08:00-09:00 | 0.20 | 0.40 0.30 0.20 0 0.00 1.00 0.80
09:00-10:00 | 0.20 | 0.75 0.50 0.50 1 0.00 1.00 0.80
10:00-11:00 | 0.20 | 0.95 0.95 0.50 1 0.00 1.00 0.80
11:00-12:00 | 0.80 | 0.95 0.95 0.50 1 0.00 1.00 0.80
12:00-13:00 | 0.80 | 0.95 0.95 0.50 1 0.00 1.00 0.80
13:00-14:00 | 0.80 | 0.95 0.95 0.50 1 0.00 1.00 0.80
14:00-15:00 | 0.80 | 0.95 0.95 0.50 1 0.00 1.00 0.80
15:00-16:00 | 0.80 | 0.95 0.95 0.50 1 0.00 1.00 0.80
16:00-17:00 | 0.80 | 0.95 0.95 0.50 1 0.00 1.00 0.80
17:00-18:00 | 0.80 | 0.95 0.95 0.50 1 0.00 1.00 0.80
18:00-19:00 | 0.50 | 0.95 0.50 0.50 1 0.80 1.00 0.80
19:00-20:00 | 0.20 | 0.40 0.30 0.40 1 0.80 1.00 0.80
20:00-21:00 | 0.20 | 0.40 0.30 0.20 0 0.80 1.00 0.80
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21:00-22:00 | 0.20 | 0.40 0.30 0.20 0 0.80 1.00 0.80
22:00-23:00 | 0.10 | 0.10 0.00 0.00 0 0.80 1.00 0.80
23:00-24:00 | 0.10 ]0.10 0.00 0.00 0 0.80 0.00 0.80
Table 9-19 Schedules for Business - Office Buildings
Business - Office
External
HVAC Fan | Lighting | Basement Basement Lighting
Schedule Schedule | Ventilation
(On/OfY)
Time Period
o 2| 5@ ~ L 7 = A L 7 = 97
E5125 |z, |E& |22 |E8 |Z¢
afm | & = 3 o m & M ol N
00:00-01:00 | O 1 0.80 0.00 1.00 0.05 1.00
01:00-02:00 | 0 1 0.80 0.00 1.00 0.05 1.00
02:00-03:00 | O 1 0.80 0.00 1.00 0.05 1.00
03:00-04:00 | O 1 0.80 0.00 1.00 0.05 1.00
04:00-05:00 | O 1 0.80 0.00 1.00 0.05 1.00
05:00-06:00 | 0 1 0.80 0.00 1.00 0.05 1.00
06:00-07:00 | O 1 0.00 0.00 1.00 0.05 1.00
07:00-08:00 | 1 1 0.00 0.00 1.00 0.05 1.00
08:00-09:00 | 1 1 0.00 1.00 1.00 1.00 1.00
09:00-10:00 | 1 1 0.00 1.00 1.00 1.00 1.00
10:00-11:00 | 1 1 0.00 1.00 1.00 1.00 1.00
11:00-12:00 | 1 1 0.00 1.00 1.00 1.00 1.00
12:00-13:00 | 1 1 0.00 1.00 1.00 1.00 1.00
13:00-14:00 | 1 1 0.00 1.00 1.00 1.00 1.00
14:00-15:00 | 1 1 0.00 1.00 1.00 1.00 1.00
15:00-16:00 | 1 1 0.00 1.00 1.00 1.00 1.00
16:00-17:00 | 1 1 0.00 1.00 1.00 1.00 1.00
17:00-18:00 | 1 1 0.00 1.00 1.00 1.00 1.00
18:00-19:00 | 1 1 0.80 1.00 1.00 1.00 1.00
19:00-20:00 | 1 1 0.80 1.00 1.00 1.00 1.00
20:00-21:00 | 1 1 0.80 1.00 1.00 1.00 1.00
21:00-22:00 | 1 1 0.80 0.00 1.00 0.05 1.00
22:00-23:00 | 0 1 0.80 0.00 1.00 0.05 1.00
23:00-24:00 | 0 1 0.80 0.00 1.00 0.05 1.00
10.  Appendix A: Default Values for Typical Constructions :

10.1 Procedure for Determine Fenestration Products U-Factor And Solar Heat Gain

Coefficient :

§ 4.2.1.1 and § 4.2.1.2 require that U-factors and solar heat gain coefficients (SHGC) be
determined for the overall fenestration product (including the sash and frame) in accordance with
ISO 15099. The building envelope trade-off option in § 4.3.5 requires the use of visible light

transmittance (VLT).

In several cases, ISO 15099 suggests that individual national standards will need to be more
specific and in other cases the ISO document gives users the choice of two options. This section

clarifies these specific issues as they are to be implemented for this code:
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(a) § 4.1 of ISO 15099: For calculating the overall U-factor, ISO 15099 offers a choice between
the linear thermal transmittance (4.1.2) and the area weighted method (4.1.3). The area
weighted method (4.1.3) shall be used.

(b) § 4.2.2 of ISO 15099: Frame and divider SHGC'’s shall be calculated in accordance with §
4.2.2. The alternate approach in § 8.6 shall not be used.

(c) § 6.4 of ISO 15099 refers the issue of material properties to national standards. Material
conductivities and emissivity shall be determined in accordance with Indian standards.

(d) § 7 of ISO 15099 on shading systems is currently excluded.

(e) § 8.2 of ISO 15099 addresses environmental conditions. The following are defined for
India:

For U-factor calculations:

Tin=24 C

Tour=32C
V=3.35m/s

Trm,out=Tout
Trm,in=Tin
Is=0 W/m?

For SHGC calculations:
Tin=24 C

Tour=32C
V=275m/s
Trm,out=Tout

Trm,in=Tin
Is=783 W/m’

() § 8.3 of ISO 15099 addresses convective film coefficients on the interior and exterior of the
window product. In § 8.3.1 of ISO 15099, simulations shall use the heat transfer coefficient
based on the center of glass temperature and the entire window height; this film coefficient
shall be used on all indoor surfaces, including frame sections. In § 8.3.2 of ISO 15099, the
formula from this section shall be applied to all outdoor exposed surfaces.

(g) § 8.4.2 of ISO 15099 presents two possible approaches for incorporating the impacts of self-
viewing surfaces on interior radiative heat transfer calculations. Products shall use the
method in § 8.4.2.1 of ISO 15099 (Two-Dimensional Element to Element View Factor
Based Radiation Heat Transfer Calculation). The alternate approach in § 8.4.3 of ISO 15099
shall not be used.
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1 0. 2 Default U- factors and Solar Heat Gain Coefficient for Unrated Fenestration Products :

All fenestration with U-factors, SHGC, or visible light transmittance determined, certified,
and labeled in accordance ISO 15099 shall be assigned those values.

10.2.1 Unrated Vertical Fenestration :

Unlabeled vertical fenestration, both operable and fixed, shall be assigned the U-factors,
SHGCs, and visible light transmittances in Table 10.2.1.

Table 10-1 Defaults for Unrated Vertical Fenestration (Overall Assembly including the Sash and
Frame)

Frame Type Glazing Type U-Factor
(W/m*.K)

All frame types Single Glazing 7.1

Wood, vinyl, or fiberglass frame or Double Glazing 34

metal frame with thermal break

Metal and other frame type Double Glazing 5.1

10.2.2 Unrated Sloped Glazing and Skylights :

Unrated sloped glazing and skylights, both operable and fixed, shall be assigned the SHGCs
and visible light transmittances in Table 10-1. To determine the default U-factor for unrated sloped
glazing and skylights without a curb, multiply the values in Table 10-1 by 1.2. To determine the
default U-factor for unrated skylights on a curb, multiply the values in Table10-1 by 1.6.

1 0. 3 Typical Roof Calculations :
For calculating the overall U-factor of a typical roof construction, the U-factors from the

typical wall construction type and effective U-factor for insulation shall be combined according to
the following equation:

Ur, otalRoof — 1 1
+

UT ypicalRoof UTVipcal[nsulation

where

UrTotalRoof Total U-factor of the roof
with insulation

Utypical Roof U-factor of the roof

Utypical Insulation U-factor of the effective

insulation
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1 0.4 Typical Wall Construction :

For calculating the overall U-factor of a typical wall construction, the U-factors from the
typical wall construction type and effective U-factor for insulation shall be combined according to
the following equation:

UT otalWall— 1 1
+
UT ypicalWall UT yipcallnsulation
where
UrTotalWall Total U-factor of the wall with insulation
Utypical wall U-factor of the wall

Utypical msulation  U-factor of the effective insulation

Table 10-2 Typical Thermal Properties of Common Building and Insulating Materials’

AcrylicSheet ~ Board 1145 02174 15839
Armor Insulation 270 0.0678 0.1578
Asbestos Cement Board Board 1404 0.4709 0.7218
Asbestos Sheet -Shera Board 1377 0.5128 1.2043

Autoclaved Aerated Concrete Block

(AAC) Block 642 0.1839 0.794
Bamboo Wood 913 0.1959 0.6351
Brass Metal 8500 106.48 11.1164
Calcium Silicate Board Board 1016 0.281 0.8637
Composite Marble Stone 3146 2.44 2.1398
Cement Board Board 1340 0.4384 0.8113
Cement Bonded Particle Board Board 1251 0.3275 1.1948
Ceramic Fiber Blanket Insulation 128 0.0491 0.1093
Cement Fiber Board 1276 0.388 0.8973

Board
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Cement Plaster 278 1.208 0.9719
Cement Powder Powder 1070 0.1137 0.7943
Ceramic Blue Tile Tile 2707 1.372 1.2082
Ceramic Frit Glass Glass 2520 0.6882 0.7859
Ceramic Tile - Bathroom Tile 2549 0.8018 1.6168
Ceramic Tile Tile 2700 1.5996 1.1438
Chile Wood Wood 362 0.1422 0.4102
Chitodio Stone 3209 3.7512 2.1223
Clay Tile Tile 2531 0.6323 1.4253
Float Glass/ Clear Glass Glass 24717 1.0522 1.9654
Concrete Block 25/50 Block 2427 1.3957 0.4751
Concrete Block 30/60 Block 2349 1.4107 0.7013
Corian Board 1750 1.012 2.0921
Crystal White Tile Tile 2390 1.5094 1.9427
Dholpuri Stone Stone 2262 3.084 1.583

Mineralized Water Water 1000 0.6134 3.8165
Engineered Wood Floor Tiles Tile 571 0.2527 1.423

Extruded Polystyrene XPS Insulation 30 0.0321 0.0374
Fiber Reinforced Plastic (FRP ) Board 1183 0.2252 1.693

Fire Brick Brick 2049 1.2729 1.2887
Floor Board Board 954 0.2654 1.1423
Foam Cement Block Block 581 0.1588 0.5359
Ghana Teak Wood Wood 529 0.2062 0.5769
Glasswool Insulation 49 0.0351 0.0339
Black Fine Granite Stone 3535 2.4351 2.2511

Black Coarse Granite Stone 3473 2.5433 2.1996
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Green Marble Stone 2650 2.372 2.5275
Green Rockwool Insulation 96 0.045 0.1089
Gypsum Board Board 623 0.2527 0.6033
Gypsum Powder Powder 588 0.202 1.1918
Gypsum Powder from Board Powder 542 0.1033 0.626
Italian Black Granite Stone 2911 2.3636 2.2349
Italian Marble Stone 2630 2.7752 2.1869
Jaisalmer Yellow Stone Stone 3006 2.7447 2.0954
Jalore Stone 2982 3.4412 1.9617
Kota Stone Stone 3102 3.0229 2.0732
Laminated Particle Board Board 656 0.1841 1.2621
Lime Powder Powder 607 0.1286 0.7078
Mangalore Roof Tile Tile - Roof 2531 0.6051 1.2809
Ambaji Marble Stone 3128 2.8108 2.1943
Medium Density Fiberboard (MDF) Board 133 0.2045 0.961
Melamine Fiberboard Board 807 0.2459 0.6509
Mild Steel (MS) Metal 7823 44.117 4.1896
Mineral Fiber - Celling Board 364 0.071 0.3222
Mineral Fiber - Plain Board 773 0.2739 0.6427
Oak Laminated Floor Tiles Tile 949 0.2652 1.3389
Concrete Paver Tiles Tile 2210 1.7248 1.3413
Paver Tile Tile 2612 1.4763 1.2737
Plain & Prelaminated Particle Board Board 902 0.271 0.974
Plaster of Paris (POP) Powder Powder 1000 0.1353 0.9526
Plywood Board 697 0.221 0.7258
Polyisocyanurate (PIR) Insulation 40 0.0364 0.0685
Polymer (Anisotropic) Plastic 1743 0.5027 1.6968
Polyurethane Foam (PUF) Insulation 40 0.0372 0.0704
POP Board Board 1080 0.4994 1.2167
Porcelain Tile Tile 2827 1.5331 1.6259
Pumice Square - Tile 2327 0.9907 0.4382
Bronze Tile

Quartz Stone 2359 3.7603 1.8277
Rajnagar Marble Stone 3332 5.6405 2.777
Rigid Polyurethane Insulation 40 0.0269 0.0766
(40 Kg/m3)

Rigid Polyurethane Insulation 25 0.0384 0.0763
Rockwool Insulation 64 0.0461 0.0904
Rubber - Foam Insulation &9 0.0561 0.1486
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Rubber Wood Wood 472 0.1679 0.5034
Saag Wood Wood 959 0.2886 1.0258
Sand Powder 1600 0.3075 1.1343
Sandstone Stone 2530 3.0097 1.5957
Serpentine Green Granite Stone 3068 2.1363 2.4484
Soft Board Board 274 0.0943 0.2753
Soft Board-High Density Board 353 0.0983 0.2621
Stainless Steel (SS) Metal 7950 13.5633 3.6351
Steam Beech Wood Wood 241 0.2331 0.5512
Straw Board Board 760 0.2237 0.7098
Teak Wood Wood 665 0.2369 0.8412
Tempered Glass Glass 2500 1.0493 1.9227
Tinted Glass Glass 2500 1.0428 1.8904
Udaipur Brown Marble Stone 3197 2.921 2.2184
V-Board Board 1191 0.2977 0.8245
Veneered Particle Board Board 788 0.2363 0.7075
Vitrified Tile Tile 2719 1.4786 1.8049
Resource Efficient Bricks (REB) Brick 1520 0.6314 0.9951
Wood Wood 802 0.2652 0.8715
Wood Pattern Chitodio Stone 3126 34258 2.2852

11. Appendix B: Climate Zone Map of India
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1 1.1 Himachal Pradesh Climate Zone Classification :

Projects sites having altitude equal to or greater than 1600 m shall be considered as cold
climatic region and below 1600m as composite climate region.

12. Appendix C: Air- Side Economizer Acceptance Procedure :
1 2. 1Construction Inspection :
Prior to Performance Testing, verify and document the following:

(a) System controls are wired correctly to ensure economizer is fully integrated (i.e.
economizer will operate when mechanical cooling is enabled).

(b) Economizer lockout control sensor location is adequate (open to air but not exposed to
direct sunlight nor in an enclosure; away from sources of building exhaust; at least 8
meters away from cooling towers).

(c) System is provided with barometric relief, relief fan or return fan to control building
pressure.
1 2. 2Equipment Testing :

Step 1: Simulate a cooling load and enable the economizer by adjusting the lockout control
set point. Verify and document the following:

a) Economizer damper modulates opens to 100% outside air.
(@) p p

(b) Return air damper modulates closed and is completely closed when economizer
damper is 100% open.

(c) Economizer damper is 100% open before mechanical cooling is enabled.

(d) Relief fan or return fan (if applicable) is operating or barometric relief dampers freely
swing open.

Step 2: Continue from Step 1 and disable the economizer by adjusting the lockout control
set point. Verify and document the following:

(a) Economizer damper closes to minimum ventilation position.
(b) Return air damper opens to at or near 100%.

(c) Relief fan (if applicable) shuts off or barometric relief dampers close. Return fan (if
applicable) may still operate even when economizer is disabled.

13.  Appendix D: Compliance Forms :

Envelope Summary
Energy Conservation Building Code Compliance Forms
Project Info Project Address Date

For Building Department
Use

Project Built-up Area [m’]
Project Above-grade Area
[m’]

Project Conditioned Area
[m’]

Applicant Name and
Address
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Project Climatic Zone

Building Classification Hospitality Business
Health Care Educational
Assembly Shopping Complex
Project Description New Building | Addition Alteration
Self-occupied | Core and Shell Mixed-Use
Compliance is sought for | ECBC ECBC+ SuperECBC Compliant
Energy efficiency level Compliant Compliant
EPI Ratio
Compliance Prescriptive Method ~ Whole BuildingTrade-off Method-
Approach Building Envelope Compliance
Performance
Method
Building
Envelope
Vertical Total Vertical / Gross Exterior | X 100= | %Window to Wall
Fenestration Fenestration Area Wall Area Ratio(WWR)
Area (rough opening
Calculation
X 100 =
Skylight Area Total Skylight Area | / Gross Exterior | times % Skylight to roof
Calculation (rough opening) Wall Area 100 ratio (SRR)
equals
X 100 =
Opaque Assembly Daylighting Summary
Wall (Minimum % above-grade floor area meeting the

Insulation U-factor)

Roof (Minimum
Insulation U-factor)

UDI

requirement for 90% of the potential
daylit

time in a year

Cool Roof Fenestration
Solar Reflectance Vertical
Emittance Maximum U-factor
Wall Assembly Maximum SHGC (or SC)
Material R-value | Assembly | Minimum VLT
U-Factor

Overhang / Sidefins / Box Frame
Projection(yes or no)

If yes, enter Projection Factor for each
orientation and effective SHGC

Skylight

Maximum U-factor

Maximum SHGC (or SC)
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Envelope Checklist

Himachal Pradesh Energy Conservation Building Code Compliance Forms

| Project Address | | Date ‘ |
Applicability Code Component | Information Required Location | Building
Yes | No | N/A | Section on Plans | Department
Notes

Mandatory Provisions(Section 4.2)

4.2.1 Fenestratio
n rating
4.2.1.1 | U-factor Specity reference standard
42.1.2 | SHGC Specity reference standard
422 Opaque U- | Specify reference standard
factors

423 Daylighting | Specify simulation approach
or prescriptive

424 Building Indicate sealing, caulking,
envelope gasketing, and

sealing weatherstripping

Prescriptive Compliance Option(Section 4.3)

4.2.5 | Roofs Specify implemeted U factor

4.2.6 | Opaque Specify implemeted U factor
External
Wall

4.3.1 | Vertical 1) Indicate U-factors on
fenestration fenestration schedule.

Indicate if values are rated or
default. If values are default,
then specify frame type,
glazing layers, gapwidth,

low-e.

(2) Indicate SHGC or SC on
fenestration schedule.
Indicate if values are rated or
default.

(3) Indicate VLT of
fenestration schedule.
Indicate if values are rated or
default.

(4) Indicate if overhangs or
side fins or box-frame
projection are used for
compliance purposes. If so,
provide projection factor
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calculation and equivalent
SHGC calculation

432

fenestration U
factor
exemption

Specify if applicable, specify
unconditioned space
percentage, and  specify
incorporated specifications

432

Skylights

(1) Indicate U-factors on
fenestration schedule.
Indicate if values are rated or
default. If values are default,
then specify frame type,
glazing layers, gap width,
low-e.

(2) Indicate SHGC or SC on
fenestration schedule.
Indicate if values are rated or
default.

4.3.3.

Vegetative
cool roof

Specify the solar reflectance,
emittance, and reference
standards

Building Envelope Trade-Off Option(Section 4.3.4)

‘ Provide Calculation ‘

Comfort System and Control Summary

Himachal Pradesh Energy Conservation Building Code Compliance Forms

Project Info

Project Address

Date

For Building Department
Use

Project Built-up Area [m2]

Project Above-grade Area [m2]

Project Conditioned Area [m2]

Applicant Name and Address

Project Climatic Zone

Project Description

Briefly describe comfort
system type and features

information

Natural ventilation, mechanical Ventilation, Low energy comfort
system, heating and cooling
mechanical equipment. percentage area distribution for the installed
system, and related

Compliance Option

System efficiency | Prescriptive Method

Whole Building
Performance
Method
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Equipment Schedules The following information is required to be incorporated with the
mechanical equipment schedules on the plans. For projects without
plans, fill in the required information below.

Cooling Equipment Schedule

Equip. | Brand | Model | Capacity | Testing OSA CFM COP | IPLV | Location
ID Name | No. kW Standards or
Economizer?

Heating Equipment Schedule
Equip. | Brand | Model | Capacity | Testing OSA CFM Input | Output | Efficiency
ID Name | No. kW Standards or kW kW
Economizer?

Fan Equipment Schedule
Equip. | Brand Model | Testing SP Efficiency | Flow Location of Service
1D Name No. Standards Control

Comfort System and Control Summar

Himachal Pradesh Energy Conservation Building Code Compliance Forms

Project Address Date

The following information is necessary to check a building permit application for
compliance with the mechanical requirements inthe Energy Conservation Building Code.

Applicability Code Component | Information Required Location Building
Yes [No |[N/A Section onPlans | Department
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L] | | | Notes
Mandatory Provisions (section 5.2)

5.2.1 Ventilation Indicate all habitable spaces are ventilated with
outdoor air in accordance with § 5.2.1 and
guidelines specified in NBC

522 Minimum Provide equipment schedule with type, capacity,

Space efficiency
Conditioning

Equipment

Efficiencies

523 Controls ‘ ‘

5.23.1 | Timeclock Indicate thermostat with night setback, 3 different
day types per week, and 2-hour manual override,
capable of retaining programming and time setting
during loss of power for a period of at least 10
hours

5.2.3.2 | Temperature Indicate temperature control with 3°C deadband

Controls minimum if the
system provides both heating and cooling.
Indicate thermostats are interlocked to prevent
simultaneous
heating and cooling, where separate heating and
cooling
systems are there
Indicate separate thermostat control for space
types mentioned
in § 5.2.3.2.(c)
5.2.2.3 | Occupancy Indicate occupancy controls for space
Controls types
mentioned in § 5.2.3.3

5.2.2.4 | Fan Controls Indicate two-speed motor, pony motor, or variable
speed drive
to control the fans and controls shall be capable to
reduce the
fan speed to at least two third of installed fan
power

5.2.2.5 | Dampers Indicate all air supply and exhaust equipment’s
having VFD shall
have dampers that automatically close upon the
situations
mentioned in § 5.2.3.5

524 Additional

Controls  for
ECBC+
Building
52.4.1 | Centralized Indicate the building has a Building Management
Demand Shed | System, with all Mechanical cooling and heating
Controls systems having PLC to the zone level shall have
the control capabilities mentioned in § 5.2.4.1
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52.4.2 | Supply Air | Indicate multi zone mechanical cooling and
temperature heating systems shall have controls to
reset automatically reset supply air temperature in

response to building loads or outdoor air
temperature by at least 25% of the difference
between design supply air temperature and the
design room air temperature.

52.4.2 | Chilled Water | Indicate chilled water systems exceeding 350 kW
Temperature shall have controls to automatically reset supply

water temperatures by representative building
loads or by outdoor air temperature

5.2.5 Additional Indicate that the mechanical systems
controls for comply with § 5.2.4 and § 5.2.5
SuperECBC
Building

5.2.5.1 | Variable Air | Indicate Fans in VAV systems shall have controls
Volume Fan | or devices to limit fan motor demand as per §
Control 5.2.5.1

5.2.6 Piping & | Indicate sealing,
ductwork caulking, gasketing, and

weatherstripping

5.2.6.1 | Piping Indicate R-value of
insulation insulation

5.2.6.2 | Ductwork and | Indicate R-value of
Plenum insulation
insulation

527 System Show written balance report for HVAC systems
Balancing serving zones with a total conditioned area

exceeding 500 m”

5.2.8 Condensers Indicate location of condenser and source

of water used for condenser

529 Service  Hot
Water Heating

52.9.1 |Solar Water | Indicate all Hotels and hospitals have solar water
Heating heating equipment installed for hot water design

capacity as per § 5.2.9.1

5.2.9.2 | Heating Indicate service water heating equipment shall
Equipment meet the performance and efficiency as per §
Efficiency 5292

5.2.9.3 | Supplementary | Indicate supplementary heating system is designed
Water Heating | in consideration with § 5.2.9.3
System

5294 | Piping Indicate  the Piping
Insulation insulation is compliant

with § 5.2.6.1.

5.2.9.5 | Heat Traps Indicate vertical pipe risers serving water heaters

and storage tanks are as per § 5.2.9.5

52.9.6 | Swimming Indicate the heated pools are provided with a vapor
Pools retardent pool cover on the water surface and

temperature control and minimum insulation value
as per § 5.2.9.6




3490

RIST93, fEATae <9, 05 Jells, 2019 /14 IMTHIG 1941

Prescriptive Compliance Option (section 5.3)

53.1 Fans Indicate fan type, motor efficiency and
mechanical efficiency
532 Pumps Indicate pump type (Primary, secondary, and
condenser), its total installed capacity and
efficiency
533 Cooling Towers Indicate cooling
tower type and
installed capacity
534 Air-Economizer Indicate air economizer 1is capable of
(ECBC/ECBC+/Super | modulating  outside-air and  return-air
ECBC) dampers to supply 50% of design supply air
quantity as outside-air for respective building
type.
534 Water- Economizer Indicate water economizer is capable of
(ECBC/ECBC+/Super | providing 50% of the expected system
ECBC) cooling load at outside air temperatures of
10°C dry-bulb/7.2°C wet-bulb and below, if
the designed building is a respective building
type.
5.3.4.3 | Partial Cooling Indicate where required by § 5.3.4
economizers shall be capable of providing
partial cooling even when additional
mechanical cooling is required to meet the
cooling load.
5.3.44 | Controls Indicate air economizers are equipped with
controls as specified in § 5.3.4.4
53.9 Testing Indicate air-side economizers
have been tested as per the
requirement specified
53.5 Variable Flow
Hydronic Systems
5.3.5.1 | Variable Fluid Flow Indicate design flow rate of HVAC pumping
system
5.3.5.2 | Isolation Valves Indicate water cooled air-conditioning have
two-way automatic isolation valves and
pump motors greater than or equal to 3.7 kW
is controlled by variable speed drives
5.3.5.3 | Variable Speed | Indicate Chilled water or condenser water
Drives systems comply with either § 5.3.5.1 or §
5352
5.3.5.4 | Heat Recovery Indicate for all Hospitality and Healthcare,
heat recovery effectiveness, and efficiency of
oil and gas fired boilers
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54 System  Efficiency-
Alternate Compliance

approach

System  Efficiency-Alternate
approach Low Energy Comfort Systems

Compliance

5.5 Low Energy Comfort

Systems

Indicate system type and list the
exemption claimed

Himachal Pradesh Energy Conservation Building Code Compliance Forms

Project Info Project Address

Date

For Building Department

Use

Project Built-up Area [m’]

Project Above-grade Area [m’]

Project Conditioned Area [m”]

Applicant Name and Address

Project Climatic Zone

Compliance Option Prescriptive Method

Whole Building Performance Method

Maximum Allowed Lighting Power(interior, Section 6.3.2 or 6.3.3)

Location Occupancy Description Allowed | Area in | Allowed x
(floor/room Watts per | m* Area
no.) m? **
Proposed Lighting Power(Interior)
Location Fixture Description Number | Watts/Fixture | Watts
(floor/room of Proposed
no.) Fixtures
Maximum Allowed Lighting Power( Exterior, Section 6.3.5)
Location Description Allowed | Area in | Allowed
Watts per | m* (or Im | Watts x m?
m’ or pe | for (or x Im)
Im perimeter)




3492 o, fRArEe e, 05 NS g, 2019 /14 3ATYIG 1941

Proposed Lighting Power(Exterior)

Location Fixture Description Number Watts/ Watts
of Fixture Proposed
Fixtures

Total Proposed Watts may not exceed | Total Proposed Watts
Total Allowed Watts for Exterior

Lighting and Control Summary

Himachal Pradesh Energy Conservation Building Code Compliance Forms

Project Address Date

The following information is necessary to check a building permit application for compliance with
the lighting requirements in theEnergy Conservation Building Code.

Applicability Code Component | Information Required Location Building
Yes | No | N/A | Section on Plans Department
Notes

Mandatory Provisions (Section 6.2)

6.2.1 Lighting Controls
6.2.1.1 | Automatic | Indicate automatic
shutoff shutoff  locations  or
occupancy sensors
6.2.1.2 | Space Provide schedule with
control type, indicate locations
6.2.1.3 | Daylit Provide manual or automatic control device schedule
zones with type and features, indicate locations

6.2.14 | Centralized | Provide centralized control system schedule with
Controls_ type and features, indicate locations

ECBC+ and
SuperECBC
Building

6.2.1.5 | Ex. lighting | Indicate photosensor or
control astronomical time switch

6.2.1.6 | Additional | Provide schedule with
control type, indicate locations

6.2.3 Exit signs Indicate wattage per face
of Exit signs

Prescriptive Interior Lighting Power Compliance Option (section 6.3)

6.3 LPD Indicate whether project is complying with the
Compliance | Building Area Method (6.3.2) or the Space Function
Method (6.3.3)
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6.3.2 Building
area method

Provide lighting schedule with wattage of lamp and
ballast and number of fixtures. Document all
exceptions.

6.3.2 Space Provide lighting schedule with wattage of lamp and
function ballast and number of fixtures. Document all
method exceptions.

6.3.3 Luminaire | Indicate the wattage of installed luminaires on the
wattage floor plan. In case of luminaires containing

permanently installed ballasts, the operating input
wattage has to be provided, either from
manufacturers catalogs or values from independent
testing laboratory reports.

Prescriptive Exterior Lighting Power Compliance Option (section 6.4)

6.4 External
light
allowance

Provide lighting schedule with wattage of lamp and
ballast and number of fixtures. Document all
exceptions.

14. Appendix E: BEE approved list of software to show compliance*

Table 14-1 Bureau of Energy Efficiency Approved Software for Demonstrating Compliance with ECBC

Analysis

Software

Whole Building Performance Method

AECOsim
Design Builder
DOE2
EnergyPlus
eQUEST
HAP
IDA-ICE
IES-VE
OpenStudio
Simergy
Trace700
TRNSYS
Visual DOE

Daylighting

AGI32 (Licaso)

Daysim

Design Builder

DIVA

Groundhog

IES-VE

OpenStudio
RadianceRhino-Grasshopper with
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Daylighting
Plugins
Sefaira
Sensor Placement + Optimization Tool
(SPOT
By order,
PRABODH SAXENA,
Principal Secretary (Power).
SPECIFIC NOTIFICATION
FINANCE DEPARTMENT
NOTIFICATION

Shimla-2, the 05" July, 2019

No.Fin-2-C-(12)-1/2019.—Government of Himachal Pradesh hereby notifies the sale of
Himachal Pradesh Government Stock (securities) of 10-year tenure for an aggregate amount of
% 500.00 crore (Nominal). The sale will be subject to the terms and conditions spelt out in this

notification (called Specific Notification) as also the terms and conditions specified in the General
Notification No.Fin-2-C(12)-11/2003 dated July 20, 2007 of Government of Himachal Pradesh.

Object of the loan

1. (i) The proceeds of the State Government Securities will be utilized for the
development programme of the Government of Himachal Pradesh.

(i1)) Consent of Central Government has been obtained to the floatation of this loan as
required by Article 293 (3) of the Constitution of India.

Method of Issue

2. Government Stock will be sold through the Reserve Bank of India, Mumbai Office
(PDO) Fort, Mumbai-400 001 by auction in the manner as prescribed in paragraph 6.1 of the
General Notification No.Fin-2-C(12)-11/2003, dated July 20, 2007 at a coupon rate to be
determined by the Reserve Bank of India at the yield based auction under multiple price formats.

Allotment to Non-Competitive Bidders
3. The Government Stock upto 10% of the notified amount of the sale will be allotted to
eligible individuals and institutions subject to a maximum limit of 1% of the notified amount for a

single bid as per the Revised Scheme for Non-Competitive Bidding Facility in the Auctions of
State Government Securities of the General Notification (Annexure-II).

Place and Date of Auction

4. The auction will be conducted by the Reserve Bank of India, at its Mumbai Office,
Fort, Mumbai-400 001 on July 09, 2019. Bids for the auction should be submitted in electronic
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format, on the Reserve Bank of India Core Banking Solution (E-Kuber) System as stated below on
July 09, 2019.

(a) The competitive bids shall be submitted electronically on the Reserve Bank of India
Core Banking Solution (E-Kuber) System between 10:30AM and 12:00 pMm.

(b) The non-competitive bids shall be submitted electronically on the Reserve Bank of
India Core Banking Solution (E-Kuber) System between 10:30 AM and 11:30 AM.

Result of the Auction

5. The result of the auction shall be displayed by the Reserve Bank of India on its website
on the same day. The payment by successful bidders will be on July 10, 2019.
Method of Payment

6. Successful bidders will make payments on July 10, 2019 before close of banking hours
by means of cash, bankers’ cheque/pay order, demand draft payable at Reserve Bank of India
Mumbai/New Delhi or a cheque drawn on their account with Reserve Bank of India, Mumbai
(Fort)/New Delhi.

Tenure

7. The Stock will be of 10 -year tenure. The tenure of the Stock will commence on July
10, 2019.

Date of Repayment
8.  The loan will be repaid at par on July 10, 2029. Rate of Interest

9. The cut-off yield determined at the auction will be the coupon rate percent per annum
on the Stock sold at the auction. The interest will be paid on January 10 and July 10.

Eligibility of Securities

10. The investment in Government Stock will be reckoned as an eligible investment in
Government Securities by banks for the purpose of Statutory Liquidity Ratio (SLR) under Section
24 of the Banking Regulation Act, 1949. The stocks will qualify for the ready forward facility.

By order and in the name of the Governor of Himachal Pradesh

Addl. Chief Secretary to the Government of Himachal Pradesh
Finance Department.
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