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COOLING ENERGY RUDUCTION

PONGPITCH JONGSUPANGKARAT : THE DEVEOPMENT OF CORRECTION FACTOR
COEFFICIENT OF ROOF THERMAL TRANSFER VALUE FOR BUILDINGS WITH SHADED

ROOF. ADVISOR : ASST. PROF. ATCH SRESHTHAPUTHA, Ph.D. 87 pp.

Roof is a building components that are influenced by the sun. If there is no protection from the sun,
solar radiation will have an affect on cost of cooling energy as much. This research aims to study the
performance of shaded roof. To be used in the development of correction factor coefficient of roof thermal
transfer value for buildings with shaded roof.

Simulate models were used as office that has 10,000 square meters WWR 50% use VAV (Variable
Air Volume) air conditioning systems frommonday to Friday 8.00 a.m. — 17.00 p.m. Simulation program Ecotect
Analysis 2011 and VisualDOE 4.0 were used for calculate shading and cooling energy by 3 sections: Section 1
Study %shading on the slab roof by Ecotect Analysis 2011 simulate model of shaded roofs to find %shaded on
slab roof below shaded roof. The results show that flat roof with 1.5 meters height above slab roof and eaves
offset 3 meters from slab roof give highest %shaded on slab roof. Section 2 study cooling energy by using
VisualDOE4.0 calculate office building with shaded roof models that add insulation below slab roof for reduce
cooling energy in order to compare cooling energy reduction performance of shaded roof and insulation. The
results show that flat roof with high %shaded has the most effective in reducing cooling energy. Section 3
Analyze the data to develop the correction factor coefficient of roof thermal transfer value for buildings with
shaded roof by comparing the cooling energy cost of building with shaded roof and building with insulation
below slab roof. Found that shaded roof can give better performance in reducing cooling energy for building that
has high roof thermal transfer value than building that has low roof thermal transfer value. This can be seen in

relationship of cooling energy and Roof thermal transfer value chart and equation (4).

RTTVs = AS * RTTV + By 4

The result of correction factor coefficient of roof thermal transfer value for buildings with shaded
roof was adjusted in to table format for easy deployment. But the coefficient can be calculated only building
with the same condition as control variables in this research. So it needs to be developed further to cover the

building type with alternative use.

Department :............. Architecture Student’s SIgNAtUre :..........oeviveinireiineiiienieerennn,
Field of study : ...........Architecture ... Advisor’s SIgnature :.............cooouuuiiieeeeeeiiiiiieeen,
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Cooling load reduction of buildings
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Fig. 6. Heat transfer rate through roof for different roof options.
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Table 3. Comparison of overall daily cooling demand of the test building with different roof options

Daily cooling % Cooling load
Type of roof option load (joules) reduction
Bare roof 7.086 x 10® —
Pond roof 2.970 x 10® 58.09
Shaded roof 3.994 x 108 43.63

Shaded pond roof 1.490 x 10® 78.97
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Table 4. Overall daily demands, in joules, as affected by relative humidity for different roof options

Relative humidity Relative humidity
Roof option 24% 70%
Bare roof 7.086 x 10° 6.905 x 10°
Pond roof 2.970 % 10 4.188 x 10®
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Station : Yamuna Nagar, Haryana
Time : 1 to 8 June, 2001
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A1uANN 1.50 AT TIEAINZeZE 1.50 INAT AINTBLRANT

- Roof_3 anwoizdaulsdssinni 3 Ae MAIRITULURARAIGIAINIAIANAAS.

ANUANS 1.50 AT TANTzEEU 3.00 IWAT ANNTaLRNANT

v
o

- Roof_0.25% ANHULAILLIUIZIANT 4 AR NAIAITULURRAMIZIRANNNAIAIAAA.

U

[ %

ANUANS 1.50 WAT TARTzazEin 3.00 WAT AInTaLe1AnT waznasauianh

Q

Fanulisanas 0.25%

v
o [ %

- Roof_0.50% ANBULAILLIUILIANT 5 Af NAIANTULURARIZIRAINNAIAIARA.

u
[ %

FUAN 1.50 AT B18ANRTTeZEY 3.00 LWAT ANTALDIANT LAZUAIANTIUIAAT

q

FAnulisanas 0.50%
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v
o

- Roof_0.75% ANBLLAILLIUIsANT 6 AR NAIANITULURARIZIRAINNAIAIARA.

u

[ %

F1uang 1.50 wAs T1uAIRszazEin 3.00 WAT ANTaLaIANT uazuatATludanm

FAuliganas 0.75%

IS DA

Tunnsadelinismivueeuuliindinaiasniedulssananisanamanuauiag
WANFANAY VBTN B RaUf UL s A NBNAINNIAANITANEINAINNFAUEN UNAIAIAANT
1a9uRIANgasty InannualszinnauIuanais aesa s

WAIAN AFA. WU 10 cm. Ynsziliasaaunsm (RTTV = 62.08 ,u = 3.253w /m2C° )

- YIA9A1 ARA. 10 10 cm. ﬂ]ﬂﬁ‘zLﬁ”’ﬂ\‘iﬂ’ﬂuﬂ?‘m Aetinenuludunefavn 12 mm.
(RTTV = 28.02 ,u = 1.467w /m’C® )

- MA9AN ABA. 111110 cm. ﬂjm‘uﬁyfmﬂ@uﬂ?‘m AARWIU EPS #uN 2 i (RTTV = 10.22
u=0.535w/mce )

- MAIAN ARG, U110 cm. gﬂizlﬂyﬂmauﬂ?m Finawan EPS v 2 fia Hhdiuduuesa

M 12 mm. auaulawianun 3 Baaiin non-reflective air space (RTTV = 4.57 ,

u=0.239 w/mice)

orentation

Flat_1 Flat_2 Flat_3

orentation

Lean 15_1 Lean 15_2 Lean 15_3

orentation

Gable 15_1 Gable 15_2 Gable 15_3

= o s oy = o
NINN 3.1 megﬂm\mmmmfawuﬂﬂumm@ﬂ
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AaulsAILAN

lunnsanaeamsdntinanldinisninuasnenizneaaninenssulnad1edeann
NUAAE “nedpriumsgauAnislandaesfintanfueulasenladseinaelianans
adnaudniudlssmalng #qed3  Life Cycle Assessment (LCA) Insiandalusungs
pRNNames " (839911 WAIHTUAT , 2552) NlAAnn1sdisnannsansaniaNan1iingsny
“@n@1” neluszezioan 5 1 edrszsimuueliinniseenuuy nsiaenlddananms tne
= o o = :/j c:’ dld dgj dl v 1
RANANANTANTINIUNIANENINEU 12 @1ANTNHNLN Maea21919 1,000 — 10,000 A3
wng wudntnadaulunazifluanasgeldiiu 7 dwive lilianansgainiu 23 wnssw

| a = yya o ! by PRy

nuRngRaLANa A A lun A AldRnTsiuuaAtanwwadenlua A NAN LN
o d’j
P
1A3RRNUN aeeUszanns 10,000 A1319MAT

4
o

- A

1
D

Lo

AgUUNNUTUBINA 25 BeAEalTEA
- Auuanainislienans Tuduauns-An3 19an 8.00-17.00 w.
- AUl 7 manannsAeny

- Vnwadulninuasadng 16 dnssensnaums

- Twasnulnihgilneal 16 dassanisamng

k7
% ] =l

- ANARANUNUNINTLANFANUNLINNHUANRIANTYINAL 50%

- deadlnenansnszanilangasd (U = 2.74 W/sq.m.-°C, SHGC = 0.491)

pawilsman
nannsANUaAaeTLlsunsa Ecotect Analysis 2011 lAANFa8azN TN LUNAIANAAA.

v
o

TUAN (%shaded) TBINAIANILINGIFNC] UaTHANITAUIRIAINTLIUWNIN VisualDOE 4.0 18

ATNANNUNNTNIANLEURIANTANUAIAT (Cooling Energy from Roof, kW-hr/sq.m.-Yr)

3.4 dUAAUNISIAE
3.4.1 NUNIUITTUNTTNLASANEINT 1LYl ARLATHAYSNEHNRIUL
W.A.2535 wazaiudsuilge w.A.2550

|
[ % a

=) a :xj a dl v dl =K a a o dl
ﬁﬂ‘i&f’ﬂ/lf]‘iﬁ”{] UNAINN 2UNNIUIRLNLNETAY INAANHIENINATBIFLL TN

1 v 1 1
Mendeaiunistismanateaudinganamisuaian antiniiiayainlaundnsziiiesin
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o

o A o = a9 Y 2o A gy v
nsAnLaansall siesLsAnnafdasun 1 lun1saaena limunzannudosszasinanlu

ANININIINAARY FINTININUALINIT TUABUAIIMAaaa NN aNR Ul s lFaanun

3.4.2 wrsanainsm uaziAsasiianldlun1snaans
~ A A gy o o o P
WFEINLATRNNaN L lun1sanuuanans Inglunimaassaiailas L lsunsy
ARNRAIMBS Ecotect Analysis 2011 Tun13ANKIER8 a2 N3 NAATULUNAIANAZA. T1
a9 (%Shaded) uazlilsunss VisualDOE 4.0 lun17 a1a84871A194110911 e unan

WANIUNIINIANULEUAIAITAINNAIAN (Cooling Energy from Roof)

3.4.3 NagaUANNUNTaTavasnlnsl uaziATasdalumsIan
NNNTANABIRIANTAULLLNNMAIAdaesTuAdeTsunsa VisualDOE 4.0 W&tnNaaws# Lé
o v a 'S a 'e v o’ 1 s o rdl %
annsdnaesiailsunsumeniatae il iuus inaesioud s iunaanein i
AIN9NUARE “An OTTV-based energy estimation model for commercial building in

Thailand” (Surapong Chirattananon, Juntakan Taveekun, 2004)

o a 1 (] o a
3.4.4 ALUUNITNANRY iﬂEILL‘U\'lﬂ']iVlﬂﬂ’ﬂ\‘lLﬂuﬂ\‘lﬁ

1 TUsunsn Ecotect Analysis 2011 A1a89aNHULNINAIAN T UL T
NRIAARE TUAY 1A AU UANHITINATUAIAIAN 8.00-17.00 1. T 4 Fupiell
16 21 AwrAN (March Equinox) 21 8guieiis (Summer Solstice) 21 filgneiu (September

Solstice) kaz 21 §191AN (Winter Solstice)

AMNANNAFU ANTINNNAIATUNAD9LEN U UUNRIANAZA. AZEINTDAAB F9
1 £ [ %3 v 1 v
nstnemANganaInuasAdiingnieluanmng i
N1INAAELHN 1 NIIANHINGANTTNNNTTNENANNEDUTBIBIATNHNAIA1FBY
41 IpeFauiiaunasnsnlfainnisanaassnalilsunss
VisualDOE 4.0 %9 14981ANI9adANAga. N uvinly Ay
dld o 09// dl a a 1
ANANINNURIANRDITL Wannlse@nan wlunisannisonsin

AINNTDULBIAITANNUAIANTDINAIANABITU
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ANANNFHFIU JUN99 Uz ANNULAS  MUANANNY ae9nasAnd Ll

]
== ]

Usranan nlun171 e ALANFANNAY Taasdeuasailszansnin
114N128ANTTENNANNFAUUBINAIANABITLS

NNINARDIN 2 YINNNINADINAIAADITUNNHNID LN UDINAIANT UL 0° 15°

L4 4 . y

30° NezezaunazmINILfanas 0.25% 0.50% waz 0.75% Fael
13un3u Ecotect Analysis 2011 Waz VisualDOE 4.0 WRHNHA
dl % a e a a 1 P 1
AlANNTATZI UNLlsrANBNINNITAANITTNEINANN TN ULE

1 ¥ v

ArABNAEa8aTN17 NN AN ATULUNAIANAZS . TUAN

3.4.5 AATINIDUANANITNARD

Unan13Aaas LA MAIAIa1ATHIALAT TN AN ANRLTIBINAANET

% o ¥ a % a a ¥ % o
1Hannnisauanubinalilsunsupaniiamed uanaualugduaunidadu uaznnsng wiorinll

= o o rdl 1% ° 1% ! Y o/

WhsusuAuNadwinliainnisaiue  ufeaann1anstngmANTauIINTIBINAIAY
BIANTANNNIEI T RAUINNNTaENINASUT W .@.2550 iann faudlstFuuf An

durlszdvzaesusazsoulseanuilunisedeyanazinlid@uluannisnistiemaniu

50UIINTBINAIANBNANIANNNILINTLITY I RANIATN 19U WAL W.A.2550

3.4.6 d91na uaziduaLUe

v

WINARINNNIATIEITNIATLHAMILUININITOBNULLNAIAN ABITUNE

dsz@nsnmnnalfianingienAse uTulunFmnEmIuAs LAsUUINNNIIATWY  [NN9

i 4 v
o o o

ONEINANNNERUTINABINAIAIAIANIN N AN UL ABTY TNveas U adaanTalun1sase

teymnneaulunszuaunisiay uaztauauuanieuf luieflulss TamdsadAnsuas

[ %

naaeluiuanailsalil

XAl
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wrnuTaaiieluns3de Taaldhlsunsy
Ecotect Analysis 2011 uaz VisualDOE 4.0

R

nnesmIFuuULAnTLsuns VisualDOE 4.0
» - L ¥ -
ufuFouisusualinvemanimensesfiléiuanady
"madminnarguAInnlantdesiieefueulaeenles
sieviafldarpsdninausmiinlssnalng:

T

L =77

e

AaedfesarnniiUUMAIAAAR. Fua
(%Shaded)Aaalilsuns) Ecotect Analysis 2011

FIRBIAIMIVIIAMNLEUAIATT (Cooling Energy)
193 A TvAIAdeTY uetAniall
#aullsunsu VisualDOE 4.0

L

vlssBnEnmnisarAInsinpaiiueans (Saving
Cooling Energy)1aea1Asiiivanaesiuziings uaze
aulfauassineislisunsu VisualDOE 4.0

€L

ApnsiuanmmassuienamsawlsFuuden
dulsrantnisinamenieusueipsiiansurassiy

€L

alnansade
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uny 4

HANNTIASIS N YA

4.1 45Uuan15ATISRTAYAAINNITATUID

aguanisAmuaniann Tilsunsupaniamad Ecotect Analysis 2011 lunnsAuanigas
AN TR AT LU AIANAEA. Tan (%Shaded) wazllsunsy VisualDOE 4.0 lunng
31089871ANTATNL BN ANNAILNN TR AN TR AR (Cooling Energy

from Roof)

4.1.1 NMFANABIRMNNTLINRIAT AFA. TUAT
lsunsn Ecotect Analysis 2011 TunasAuaninistiaannifiniuiunasmags du
a3 Tnafinvuadaananssus 8.00-17.00 w. 1u 4 dunaantl lHun 21 Juan 21 Aguieu 21

AUENEIL LAY 21 SUNNAN LENINNIMNANRAteeNNTWEaL Az N1 NIN AT ULIUNAIAT

AZA. (% Shaded) AaaAl luLAaz A

B3 Autodesk tcotect Anaiyss 2011 [UNDCENSED] -5

Bl £ Viw Diow Select Mocky Model Diioy Cakuiole Took Heb

ORGSR IR 4K A AR 2T 3N

HE R
I :
B <
gc— b4
;Q ®
> s
3 ¢ b
N (]
jv §
== »
§
= S HYSYQs

552 [smps 61 MOP INOT LICENCED

NN 4.1uarsrannsanaerasnfaallsunsa Ecotect Analysis 2011



R399 4.1 LAASHANITANUIDIEREAY NI NAIANARA. TUAIRAasT] (% Shaded)

North East West South
Total Total Total Total
Roof Type March  June Sept. Dec. Shaded | March  June Sept. Dec. Shaded | March  June Sept. Dec. Shaded | March June Sept. Dec. Shaded
Flat_1 92.80 89.00 93,50  90.70 91.50 91.80 90.90 92.00 89.30 91.00 90.60 9240 9120 87.00 90.30 89.00 93.70  89.30 85.70 89.43
Flat_2 98.10 9870  98.00  98.90 98.43 97.30 97.90 97.10 96.90 97.30 97.40 9790 97.30 96.90 97.38 98.20 98.70  98.20  96.00 97.78
Flat_3 99.50 99.50  99.40  99.40 99.45 98.90 98.60 98.90 99.00 98.85 99.20 99.30 98.90  98.90 99.08 99.60 98.90 99.60  99.40 99.38
Flat_0.25% 74.63 74.63 74.55 74.55 74.59 74.18 73.95 74.18 74.25 74.14 74.40 7448 7418 7418 74.31 74.70 7418 7470  74.55 74.53
Flat_0.50% 49.75  49.75 4970  49.70 49.73 49.45 49.30 49.45 49.50 49.43 49.60  49.65 4945 49.45 49.54 49.80 49.45 49.80 49.70 49.69
Flat_0.75% 24.88 24.88 24.85 24.85 24.86 24.73 24.65 24.73 24.75 24.71 24.80 2483 2473 24.73 24.77 24.90 2473 2490 24.85 24.84
lean 15_1 80.20 7120  80.40  80.90 78.18 76.70 78.20 80.20 66.40 75.38 7430 7770 7270 67.40 73.03 70.50 83.50 7210 54.10 70.05
lean 15_2 85.00 7580 8470  87.30 83.20 81.80 84.50 85.20 70.90 80.60 79.80 8220 7810 71.90 78.00 75.30 88.60 76.40 57.30 74.40
lean 15_3 86.90 81.10  87.00  90.00 86.25 84.20 87.80 87.10 73.90 83.25 83.40 8470 81.10 77.40 81.65 79.70 90.60 83.60 59.60 78.38
lean 15_0.25% 65.18 60.83 6525  67.50 64.69 63.15 65.85 65.33 55.43 62.44 62.55 6353 60.83 58.05 61.24 59.78 67.95 62.70 44.70 58.78
lean 15_0.50% 43.45 4055 4350  45.00 43.13 42.10 43.90 43.55 36.95 41.63 4170 4235 4055 38.70 40.83 39.85 4530 41.80 29.80 39.19
lean 15_0.75% 21.73 2028 2175 2250 21.56 21.05 21.95 21.78 18.48 20.81 20.85 2118 2028 19.35 20.41 19.93 2265 20.90 14.90 19.59
Gable 15_1 86.60 8320 86.90  84.20 85.23 90.00 88.20 90.80 83.20 88.05 88.60 90.60 89.30 79.80 87.08 82.50 88.20 83.00 79.40 83.28
Gable 15_2 9110 9230 9120  90.40 91.25 96.10 96.50 97.10 90.60 95.08 96.90 97.10 97.30 87.60 94.73 91.30 93.00 91.10 89.30 91.18
Gable 15_3 92.80 9430 9320  92.60 93.23 98.30 99.30 98.90 94.40 97.73 99.20 99.10 98.90  91.90 97.28 93.00 95.10  93.00 93.20 93.58
Gable 15_0.25% 69.60 70.73  69.90  69.45 69.92 73.73 74.48 74.18 70.80 73.29 7440 7433 7418 68.93 72.96 69.75 71.33  69.75  69.90 70.18
Gable 15_0.50% 46.40  47.15  46.60  46.30 46.61 49.15 49.65 49.45 47.20 48.86 49.60  49.55 4945 4595 48.64 46.50 4755 46.50  46.60 46.79
Gable 15_0.75% 23.20 23.58 23.30 23.15 23.31 24.58 24.83 24.73 23.60 24.43 24.80 2478 2473 2298 24.32 23.25 23.78 2325 23.30 23.39

31
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AINNITATUITE NFLUNTMARTULUMAIAIAZS TUan9faaldsunsd Ecotect Analysis
2011 wud umdsanginssneniunissaviuganinnniy azdaualifasas N9

FRANININATUUNAIAI AR, TUANNEITY WA AT s suasIasnas A FuLLazyin 1 Saaay

v
Y o A

NATUIUNAIAT Aas. Fuaanad InsagillAaad

v
v A

- WAL (Flat Roof) ginse Flat 3 1fiwun

v
o [ [ % o

WNAUNAIAIARA TUA1NGIgA

|
A =

(96.45%) WaInaLiLNAIANgLNgsaulunNRANIUAIAY 183AgLUN9 Flat_0.75%

v 1 v
GLQ./d ﬁv o o o 1

NN qmﬂwmmqﬂmmumqrﬁmm (24.71%)
- VAIALTNUNILINY (Lean to Roof) 31IM349 Lean 15_3 WuiiAnayswesaanlinig

2 ! v
Pawie HRuiaiuuatAIAas | Tua19geqn (86.25%) aaANgLNIe  Lean

v 1 v
¥ o o

15_0.75% Wuianeyuusaiaan nsialflinunisedudianaga  duang
é’im;m (19.59%)

- w&aAnda 15 04N (Gable 15° Roof) §1ln93 Gable 15_3 WuiiAn1sanaan lilnisiia
prfupen AT AUMA ANAGS .fﬁgumqqngm (97.73%) naapgUnse Gable
15_0.75% sufiensmiuanldmeiidvileiundaaniundennags  dusienga

(23.31%)

4.1.2 N1SINADIFDINNISAILNAMNSAUUAL NI LEWAIIUTINANNLEURNANS
14Tsunsn VisualDoe 4.0 ANUAIUNAIIUNIANLEUEIA19aNNTMaIAT  (Cooling
Energy from Roof %38 CER) anniladaniauanlfiui n13dnanubauainniauen 8nsna
ANNTUNEIARIsa R unaIAT wazilasanialuliun Aanstauanilianans A
’é@mﬁﬂLm\mfmmeqﬂmmim%ﬂ%iww Fethmszmsnanuduniauensaiuniss
n13ANELEUNg LAY TUIuNIH VisualDoe 4.0 aZ@NNNT0ATRIBIATNAN LN TN AN
f1181AN3 ANNTAASTN A ARIUN TN ANMLEEUANNANELANEN NN IAIAN LAZIU AT
POIMFIATUIAILINL REVATNALINUNTNIAAEUENANTANIRIAT (CER, kW-hr/sg.m.-

v

yr) AENUNUAIANBIANT MR
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A 4.2 BAALLLANAR9A28 119NN VisualDOE 4.0 Tun19ANUa anaaant

N19N1ANNLEUBIANT

o 1 o o [~3 o . t:ll %

WIAMMANUNNIANNEUAINYaIAn  (Cooling Energy from Roof) #il&ann
Tisunsu VisualDOE4.0 114an e lugllmnsainanass AT nasanunisiiauifiueia1san
PRIANDIANIN N AN ADITUIULAR LI ALIAINITENEN AN FAUTINNAIAAZA TUR

iauanaliiiiuszAtAn CER 199mdsnnaastuusiazgiing
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ANT19N 4.2 LAAINATIUNITNAMNEURNAITAINIAIAT (Cooling Energy from Roof, KW-

hr/sq.m.-yr) 1BINAIANLLIL (Flat Roof)

RTTV

62.08 28.02 10.22 4.57
NORTH %shaded | CER/sg.m CER/sg.m CER/sg.m CER/sg.m
Base Case 0.00 181.67 52.70 13.37 5.69
Flat_1 91.50 98.87 50.13 12.69 5.77
Flat_2 98.43 97.68 49.66 12.68 5.77
Flat_3 99.45 96.65 33.89 12.63 5.75
Flat_0.25% 74.59 99.15 50.21 12.63 5.75
Flat_0.50% 49.73 101.52 51.09 13.31 5.73
Flat_0.75% 24.86 103.71 51.92 13.35 5.72
East %shaded | CER/sgom CER/sg.m CER/sg.m CER/sg.m
Flat_1 91.00 98.39 49.92 12.65 5.76
Flat_2 97.30 97.94 49.79 12.72 5.79
Flat_3 98.85 96.44 33.85 11.73 5.74
Flat_0.25% 7414 99.01 50.12 12.62 5.74
Flat_0.50% 49.43 101.42 51.03 13.30 5.73
Flat_0.75% 24.71 103.66 51.89 13.34 5.72
West %shaded | CER/sg.m  CER/sg.m CER/sg.m CER/sg.m
Flat_1 90.30 98.38 49.91 12.65 5.75
Flat_2 97.38 98.05 49.79 12.72 5.79
Flat_3 99.08 96.43 33.85 12.61 5.74
Flat_0.25% 74.31 99.00 50.12 12.62 5.74
Flat_0.50% 49.54 101.41 51.03 13.30 5.73
Flat_0.75% 24.77 103.64 51.89 13.34 5.72
South %shaded | CER/sg.m CER/sg.m CER/sg.m CER/sg.m
Flat_1 89.43 98.87 50.13 12.69 5.77
Flat_2 97.78 97.68 49.66 12.68 5.77
Flat_3 99.38 96.65 33.89 12.63 5.75
Flat_0.25% 74.53 99.15 50.21 12.63 5.75
Flat_0.50% 49.69 101.52 51.09 13.31 5.73
Flat_0.75% 24.84 103.71 51.92 13.35 5.72
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CER
(kW-hr/sg.m.-Yr)
200.00
—+— Base Case
180.00 a
/ —o—Flat_0.75%
160.00

/ —*—Flat_0.50%
140.00 Flat_0.25%
120.00 / —o—Flat_1

/ —&—Flat_2

100.00
/ —a—Flat_3

80.00

60.00
40.00 /
20.00
0.00 : ; : : : :  RTTV
0 10 20 30 40 50 60 70 (W/sq.m.)

a

LLNuqu‘Tfi 4 1 LAMNANIUNINIAIHLEURIAIIANNNAIAN (Cooling Energy from Roof,

KW-hr/sg.m.-yr) 289183ALLY (Flat Roof)

QAT 4.2 WUd e Flat 3 Sldmdsnunisinennaidueiansainudean
f?iﬁzgmlunﬂﬁﬂmqm@ﬁumwmmﬁ”@m LAZYNITALAINITTNLNAIINEBUTINUAIANBIANS
(RTTV) 099NN AT DIVAIAN Flat 3 fidnwniziuusuldenueiuluiianagla ¥l
aunsntlasiugnsnaanuasenfindidinunssindundsaeas Iaemnsslavniianig uasi

AN32EATN1IINNLUNRIAIAFA. TUANABAIIIUNATL
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AT197 4.3 LAAINANIUNITNIAMNEURIANTAINUAIAT (Cooling Energy from Roof, KW-

hr/sg.m.-yr) ABINAIATLNINNILINU (Lean to Roof)

RTTV

62.08 28.02 10.22 4.57
NORTH %shaded CER/sg.m CER/sg.m CER/sg.m CER/sg.m
Base Case 0.00 181.67 52.70 13.37 5.69
lean 15_1 78.18 99.08 50.09 13.22 5.72
lean 15_2 83.20 97.75 49.55 12.62 5.70
lean 15_3 86.25 96.83 33.70 12.47 5.67
lean 15_0.25% 64.69 99.26 50.12 13.17 5.69
lean 15_0.50% 43.13 101.57 51.04 13.25 5.69
lean 15_0.75% 21.56 103.66 51.89 13.32 5.70
East %shaded CER/sg.m CER/sg.m CER/sg.m CER/sg.m
lean 15_1 75.38 98.94 50.07 12.62 5.74
lean 15_2 80.60 98.50 49.93 12.65 5.76
lean 15_3 83.25 97.13 49.29 12.58 5.72
lean 15_0.25% 62.44 99.47 50.24 12.59 5.72
lean 15_0.50% 41.63 101.70 51.10 13.25 5.72
lean 15_0.75% 20.81 103.79 51.92 13.32 5.71
West %shaded CER/sg.m CER/sg.m  CER/sg.m CER/sg.m
lean 15_1 73.03 100.94 50.95 12.83 5.84
lean 15_2 78.00 100.66 50.90 12.88 5.86
lean 15_3 81.65 100.17 50.72 12.88 5.86
lean 15_0.25% 61.24 101.72 51.27 13.50 5.83
lean 15_0.50% 40.83 103.18 51.79 13.47 5.78
lean 15_0.75% 20.41 167.07 52.26 13.42 5.74
South %shaded CER/sg.m CER/sg.m  CER/sg.m CER/sg.m
lean 15_1 70.05 101.72 51.33 12.95 5.89
lean 15_2 74.40 101.43 51.26 12.98 5.90
lean 15_3 78.38 101.12 51.17 13.62 5.92
lean 15_0.25% 58.78 102.44 51.61 13.57 5.87
lean 15_0.50% 39.19 103.64 52.00 13.51 5.81
lean 15_0.75% 19.59 167.71 52.36 13.45 5.74
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CER
(kW-hr/sq.m.-Yr)
200.00

——+— Base Case

180.00 A
/ —o—lean 15_0.75%
160.00 / ——lean 15_0.50%
140.00 lean 15_0.25%
120.00 / —eo—lean 15_1
/ —#—lean 15_2
100.00

—#—lean 15_3

80.00

/
60.00 /
40.00 /
20.00 /
0.00 . . . . . . ) RTTV
0 10 20 30 40 50 60 70 (W/sq.m.)

LLNuqﬁﬁ 4.2 UWAPINANIUNIINIANNIE U BIUAIAT (Cooling Energy from Roof, kW-

hr/sq.m.-yr) iMNuMeU (Lean to Roof) nnsiidwmile

o

AMNENTNN 4.3 WUIIMAIAT Lean 153  Mriuymwagiaan lineiismie i An
WANIUNIINIANNEUBIANTAINUAIAIAIGA 1THBIAIN UAIAT Lean 15_3 NN WETI8AN
Tinsiawmtiadaaagrunangaaesuasaivhiniiiald inldasnsoilesiunasainaog

a rdl ¥ a 4 16 & 1 1 o o o Qa// 1 ¥ !X Ay o
anninenlpastannialililidaiunnssiniundiniags Fua1els il Soaayniaiawn
LUNAIAIAGA. TUAQY IHaFaLauiLnaIAn Lean 15_75% Mlynwagnaanlinieiia
zIURN LaziAlHAslAMMNANIUNNIINANTINEIANIAINUAIANEY LTHasaNasAT 1
annsntlasiuuasainasseniingnlpastanlflfosnllsydvinin v lidsesaznsiawn

LUNRIANARA. TUANAN
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AT 4.4 LAAINANIUNNTNAMNEURIANTAINUAIAT (Cooling Energy from Roof, KW-

hr/sg.m.-yr) IB4UAIAIRR 15 A9A1 (Gable 15° Roof)

RTTV

62.08 28.02 10.22 4.57
NORTH %shaded | CER/sg.m CER/sg.m CER/sg.m CER/sg.m
Base Case 0.00 181.67 52.70 13.37 5.69
Gable 15_1 85.23 99.49 50.37 13.35 5.78
Gable 15_2 91.25 98.39 49.93 12.70 5.78
Gable 15_3 93.23 97.45 34.14 12.65 5.76
Gable 15_0.25% 69.92 99.75 50.42 13.30 5.75
Gable 15_0.50% 46.61 101.90 51.23 13.34 5.74
Gable 15_0.75% 23.31 103.90 51.99 13.36 5.72
East %shaded | CER/sg.m CER/sg.m CER/sg.m CER/sg.m
Gable 15_1 88.05 98.75 50.07 12.67 5.77
Gable 15_2 95.08 98.37 49.98 12.75 5.80
Gable 15_3 97.73 96.95 33.93 12.66 5.76
Gable 15_0.25% 73.29 99.37 50.28 12.65 5.75
Gable 15_0.50% 48.86 101.64 51.13 13.31 5.74
Gable 15_0.75% 24.43 103.76 51.94 13.35 5.72
West %shaded | CER/sg.m CER/sg.m CER/sg.m CER/sg.m
Gable 15_1 87.08 98.74 50.04 12.67 5.77
Gable 15_2 94.73 98.37 49.97 12.75 5.80
Gable 15_3 97.28 96.94 33.92 12.66 5.76
Gable 15_0.25% 72.96 99.36 50.27 12.65 5.75
Gable 15_0.50% 48.64 101.64 51.12 13.31 5.74
Gable 15_0.75% 24.32 103.75 51.61 13.35 5.72
South %shaded | CER/sg.m CER/sgm CER/sg.m CER/sg.m
Gable 15_1 83.28 99.49 50.37 13.35 5.78
Gable 15_2 91.18 98.39 49.93 12.70 5.78
Gable 15_3 93.58 97.45 34.14 12.65 5.76
Gable 15_0.25% 70.18 99.75 50.42 13.30 5.75
Gable 15_0.50% 46.79 101.90 51.23 13.34 5.74
Gable 15_0.75% 23.39 103.90 51.99 13.36 5.72
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CER
(kW-hr/sq.m.-Yr)
200.00
Base Case
180.00
—e— Gable 15_0.75%
160.00 —¥— Gable 15_0.50%
140.00 Gable 15_0.25%
—=—Gable 15_2
100.00
—A&— Gable 15_3
80.00
60.00
40.00
20.00
0.00 T T T T T T ) RTTV
0 10 20 30 40 50 60 70 (W/sgq.m.)

LLNu@jﬁ‘ﬁ 4.3 LAAPINANIUNITNIAINIEN BIA1IINNTAIAN (Cooling Energy from Roof,

KW-hr/sq.m.-yr) 289%adA149 15 89A1 (Gable 15° Roof) n1efidLuile

ANNAITNN 4.4 WUIMUAIAN Gable 15_3 NRTaARlUN 9 AARLIUAN Lazaziuaan
LANNWANIUNNTNIAN NI URIANFANNURIATAINIINAIAT Gable 15_3 NRaeA1iullnng
a A % o 1 1 E% o dl o
femie uwarlinszAuAinistnemaNFauINNaIAIaIAIg  (RTTV) Ha9aInNudInn
Gable 15_3 HanwuzaNnmsmaanatmnsadinuiuiiasdiainasminliingann Gable
15_3 PRggA1iuRlUneidnzdunn uwaraziuaananuisnilesiuugdaninaneaningdlfasing
= a Aa ay o o ng/’ 1 ] o dld
NsLANENIN uarHFeazNITNNLUUAIAIAAS  TUA1NEY A9UNAIAT Gable 15 3 NN
greaiulUneiAntianaz i LaIaINA9a I iRTA N0 UNTINRAURINAIANNITA
priuaanuazazdunn llsanainnngaa Aua1els nlNsasazn1s NI LUNAIANAZA T

ANA ATATNANIUNNINIANHLEUBIATE
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4.2 Lﬂ?ﬂmﬁﬂuwamﬁmmxﬁﬁaga

whsungudeyaAnatunIinANfiueIA1saINuaal  (Cooling Energy from
Roof, kW-hr/sq.m.-yr) #lfanTlsunsu VisualDOE 4.0 a89a1A13n lauiuiuanusan
a :/’ % [ = 1 = o Adltzl a og/l o :// QI -dl
FAGS HYAIANARR . NENBENNLALNALAIANINNNIRAFINAIANABITILNN LB
Usz@nsn1nIuN13aANANIUN1INIANNLEUENANTAINIAIAN (Saving Cooling Energyfrom
Roof, Saving %) 289UAIANABITU LA IZALANNITNENAINNFRUIINUAIAIRNANT

(RTTV)

North RTTV = 62.08 Basecase CER = 181.67 kW-hr/sq.m.-yr
Flat_3 CER = 96.65 kW-hr/sq.m.-yr
Reduce CER = 85.02 kW-hr/sgq.m.-yr
Saving = 46.80 %

NANTLFIULLU X ANBAINNNTAANAINNIUNNTRNAMNEIUENANTANNIAIAN  (Saving
1 ¥ & XK a a o 1 2 dl o

%) aunsndosfaulaiuialszdnininasaasnusazginssnalfianiazReulaaessn
wiepnee] LU fiAn19T8amaInneNAg srazTnaan ANTLsas lazaudulivainieans
{Jlubin inliaunsatidiagananisdasldastlsznauniseanuuy visanissindulalunig

A o :// v o A v % o 1 % o
wangUnsmdsmaesiudindunisaenldawulindiandssinmsine limnzaniv
aneure1A? N8 anATNAIIUNYINAINIENENANT ARAUYBANTEA319AEINTS

WRanlauua A liimNzan waziilun12aani13 1S NI neNNIaIINTIIRA A



AT 4.5 uamnedszansninlunnsannadanunisinaanadiueans

NAIATLLU (Flat Roof) TUARZIZALAINITENENAINNTAUTINUAIAN
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(Saving %) 284

RTTV

62.08 28.02 10.22 4.57
NORTH %shaded | Saving% Saving% Saving% Saving%
Flat_1 91.50 45.58 4.86 5.12 0.00
Flat_2 98.43 46.23 5.75 5.14 0.00
Flat_3 99.45 46.80 35.68 5.56 0.00
Flat_0.25% 74.59 45.42 4.71 5.54 0.00
Flat_0.50% 49.73 4412 3.05 0.47 0.00
Flat_0.75% 24.86 42.91 1.47 0.17 0.00
East %shaded | Saving% Saving% Saving% Saving%
Flat_1 91.00 45.84 5.28 5.41 0.00
Flat_2 97.30 46.09 5.51 4.87 0.00
Flat_3 98.85 46.91 35.75 12.24 0.00
Flat_0.25% 74.14 45.50 4.88 5.60 0.00
Flat_0.50% 49.43 4418 3.15 0.52 0.00
Flat_0.75% 24.71 42.94 1.53 0.19 0.00
West %shaded | Saving% Saving% Saving% Saving%
Flat_1 90.30 45.84 5.28 5.42 0.00
Flat_2 97.38 46.02 5.51 4.87 0.00
Flat_3 99.08 46.92 35.75 5.66 0.00
Flat_0.25% 74.31 45.50 4.88 5.60 0.00
Flat_0.50% 49.54 4418 3.15 0.52 0.00
Flat_0.75% 24.77 42.95 1.52 0.19 0.00
South %shaded | Saving% Saving% Saving% Saving%
Flat_1 89.43 45.58 4.86 6.96 0.00
Flat_2 97.78 46.23 5.76 6.98 0.00
Flat_3 99.38 46.80 35.68 7.39 0.00
Flat_0.25% 74.53 45.42 4.71 7.37 0.00
Flat_0.50% 49.69 4412 3.05 2.40 0.00
Flat_0.75% 24.84 42.91 1.48 2.10 0.00
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Saving %
50.00
45.00 =il = Flat_0.7
— 5%
40.00 — | EAFlat_0.5
— 0%
_ — BFlat 0.2
35.00 I = i
— 5%
— DOFlat 1
30.00 - = -
25.00 o B =
20.00 =
15.00 — - =
.-".-":
.-".-":
N
10.00 777 .-'.-'E
.-".-":
.-".-":
Nt o
5.00 _,»_,»E
.a".a":
p‘/:
0.00 x = . RTTV
4.57 10.22 62.08 (W/sq.m.)

WHUART 4.4 uanatsc@MENInIuN17aANANIUNIIIIANNITNEIANTAINNAIAT  (Saving

%) URINAIANLLIL (Flat Roof) NeiiAmile TulaazssslAIn19a1emn AN 1N nadnn




AN 4.6 waaaLlsz@nsnnlun1aanatIUNITNIANENENANg
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(Saving %) 84

NAIANAUNIWINL (Lean to Roof) TULARZIZALANNITENENAINNTAUTINUAIAN

RTTV

62.08 28.02 10.22 4.57
NORTH %shaded | Saving% Saving% Saving% Saving%
lean 15_1 78.18 45.46 4.95 1.08 0.00
lean 15_2 83.20 46.19 5.97 6.33 0.00
lean 15_3 86.25 46.70 36.06 6.76 0.00
lean 15_0.25% 64.69 45.36 4.88 1.51 0.00
lean 15_0.50% 43.13 44.09 3.15 0.89 0.00
lean 15_0.75% 21.56 42.94 1.53 0.38 0.00
East %shaded | Saving% Saving% Saving% Saving%
lean 15_1 75.38 45.54 4.98 5.61 0.00
lean 15_2 80.60 45.78 5.25 5.39 0.00
lean 15_3 83.25 46.53 6.46 5.93 0.00
lean 15_0.25% 62.44 45.24 4.65 5.87 0.00
lean 15_0.50% 41.63 44.02 3.03 0.87 0.00
lean 15_0.75% 20.81 42.87 1.47 0.39 0.00
West %shaded | Saving% Saving% Saving% Saving%
lean 15_1 73.03 44.43 3.30 4.04 0.00
lean 15_2 78.00 44.59 3.40 3.65 0.00
lean 15_3 81.65 44.86 3.74 3.64 0.00
lean 15_0.25% 61.24 44.00 2.69 0.00 0.00
lean 15_0.50% 40.83 43.20 1.72 0.00 0.00
lean 15_0.75% 20.41 8.03 0.83 0.00 0.00
South %shaded | Saving% Saving% Saving% Saving%
lean 15_1 70.05 44.01 2.60 5.03 0.00
lean 15_2 74.40 4417 2.72 4.81 0.00
lean 15_3 78.38 44.34 2.89 0.09 0.00
lean 15_0.25% 58.78 43.61 2.07 0.44 0.00
lean 15_0.50% 39.19 42.95 1.32 0.87 0.00
lean 15_0.75% 19.59 7.68 0.64 1.38 0.00
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Saving %
50.00
45.00 —rff | Blean
o f—] : 15_075
= - %
00 “H||E3: ] Olean
_ = 15_0.50
35.00 g "= | o
W= Blean
"= 15_0.25
30.00 :: g "
“H||k3f:] Olean
25.00 - ‘BIIN 151
= '
20.00 Ak ] Blean
o — 15 2
. -“r‘.t: -
o " L
1500 7/ /) A e |k Rlean
3 = ] 15 3
% "=
iy —
5.00 = . = B
= ! .-'f.¢= :
//: : .f_.f,: ::
0.00 ; salllob] Kl d - RTTY
4,57 10.22 28.02 62.08 (W/sq.m.)

WHUART 4.5 wanaLlse@nsninlun1saanasenunimiauifiuenans  (Saving %) 189
NRIANAIUHILINY (Lean to Roof) N1afdwmile TuumazssauAIN1IanenAINNFansq

PAIAN
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AN397 4.7 waastsz@naninlunisannaaanunimnaansdiiiuenans  (Saving %) 189

NAIAN4A9 15 84F1 (Gable 15° Roof) MIWAAZIZALANNNTENNAINNFDUTINUAIAN

RTTV

62.08 28.02 10.22 4.57
NORTH %shaded | Saving% Saving% Saving% Saving%
Gable 15_1 85.23 45.23 4.41 0.16 0.00
Gable 15_2 91.25 45.84 5.24 5.03 0.00
Gable 15_3 93.23 46.36 35.22 5.41 0.00
Gable 15_0.25% 69.92 45.09 4.32 0.49 0.00
Gable 15_0.50% 46.61 43.91 2.78 0.19 0.00
Gable 15_0.75% 23.31 42.81 1.35 0.04 0.00
East %shaded | Saving% Saving% Saving% Saving%
Gable 15_1 88.05 45.64 4.98 5.21 0.00
Gable 15_2 95.08 45.85 5.16 4.62 0.00
Gable 15_3 97.73 46.63 35.62 5.33 0.00
Gable 15_0.25% 73.29 45.30 4.59 5.38 0.00
Gable 15_0.50% 48.86 44.05 2.97 0.47 0.00
Gable 15_0.75% 24.43 42.88 1.44 0.18 0.00
West %shaded | Saving% Saving% Saving% Saving%
Gable 15_1 87.08 45.64 5.04 5.22 0.00
Gable 15_2 94.73 45.85 5.16 4.62 0.00
Gable 15_3 97.28 46.63 35.62 5.33 0.00
Gable 15_0.25% 72.96 45.30 4.59 5.38 0.00
Gable 15_0.50% 48.64 44.05 2.97 0.47 0.00
Gable 15_0.75% 24.32 42.88 2.05 0.18 0.00
South %shaded | Saving% Saving% Saving% Saving%
Gable 15_1 83.28 45.23 4.42 2.09 0.00
Gable 15_2 91.18 45.84 5.24 6.86 0.00
Gable 15_3 93.58 46.36 35.22 7.24 0.00
Gable 15_0.25% 70.18 45.09 4.32 2.41 0.00
Gable 15_0.50% 46.79 43.91 2.78 2.12 0.00
Gable 15_0.75% 23.39 42.81 1.35 1.97 0.00
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Saving %
50.00
45.00 — '“‘5_43 Gable
H|R§] 15,075
o= o
o 2N | 2Gable
35.00 = % 4 15_0.50
' CEE T %
wE % | oGable
30.00 SE||Ed - 15.0.25
HIEE] %
o — :{ DGable
25.00 - B % 1
20.00 "= § | mGable
:ﬁjé % 15_2
o /7 B[R | oGable
~((E$ 15_3
10.00 Z /] \ = 1
HIN
5.00 / = 1IxEN
o m— Q\\\ o
o] Y — %
0.00 = R = \'\ o ‘ RTTV
4,57 10.22 28.02 62.08 (W/sg.m.)

WEUNHRT 4.6 wanetseArBn nlunIsaAnaNBNIIMIANIEua AT

(Saving %) 199

NAIANG0 15 B9F1 (Gable 15° Roof) neiiruile TuusassysuAINIsa8mAINgansas

PAIAN
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AINANTNRAAILTZANBA N TUNITAANAIIUNIINIANMHLEURIAIFANNNAIAT  (Saving
%) WLIUTZANENINIUNITAAAINAIIUNTNIANHLET UBIANTAIINNAIAT W TR NG R A
NN TR A LU AIANAEA. Fan (%Shaded) WAZANNIFENLNAINTAUTIHNAIAT
21A13 (RTTV) Imﬂm‘“qmmaefumma‘mmmwa”qmum@ﬁqmmLfﬁummﬂﬁ@mqﬁ
UszAvEnwluananailiinnsnseuuldngann Weanansfin AN tnemAnLietm
UAIAIDIATE Lav1ax AV W lUNIAR AN AN TN A LETLNAN T IR M AIAN GBI
SuunTtiuaaasmnutlss@nEnnvesauulinaannenmsiiniuas AN mAanabou
PINVAIANDIANTAAR

esannuasannansanfindiifa@annseuiianssindniundsanaan nanserinliiia
NgazaNANNTaUNTgluratANAZa Ut EmANsaUENNINNe lue AT dena it
Wzﬁv\‘mumsﬁqmmLﬁummiqﬁa@muﬁﬁmrﬁ%‘lﬁuﬁqmﬂm Awnsnilasiunisnng
AINFRUAINUAIAIAAER NN lUeATT v‘iﬂﬁfqmmﬁmﬂuﬂﬁﬂf]ﬂaizgﬁ”umuﬁ@ﬁﬂ
ANYUAN FINA LTATNAIITUNIINIAINHEURNANTAN A

ndsPanstiy (Shaded Roof) #1:1370Tlasriuuasannmaaganfing i linssnimanasnn
Aaa. 1nensfiunNTa AN ANANNERLIBMAIANARA  TINARINANBNATAIUAIANNAY
anfinddanaliinnuFaunnamainuaiaidingnisluanannsanas AeaIunsnanAINAIIY
nsnAAIEuen AT nudIAnlE i linnnfiamdseansdaluen melltinisineunlE
MAIANARA. ViIRNANTIANRIRUILLs RV B A NN aNEN e A st AVBN N 28RN
Wéﬁmum@ﬁﬁmmLsﬁummimi’ﬁmﬂﬂdﬂumm@ﬁ'ﬁmiﬁmrﬁ%mmuﬂ@xam“ﬁquﬂﬁ
NRIANARA.

815089 LILMAI A AR FUR (%shaded) WAAIINLTLANTNINUBINRIAT
gastilunnatian WiRUmAIAAsa Fusne J9sinasanistlaefuuasannaaee iingan
nsvnsiandeAAaa. Tuans ﬁﬂﬁm‘“\immqsﬁzuﬁﬁ’é@m:miﬁamuuwﬁqmmm.%u@ngqﬁ

| o |

UsLANTNINNITARAINAIIUNITNI AN URIANTFIT UL WA TUNAIALRIANILIAY

1
J o =

Lean 15_75% NMNyNReNWNTARZIUAN uaziAlfilAn1siawmas  20% ndhesiu
o zﬂl 1 o ) 1 4 [ a rtdl 1% 9/4‘
WAIANILINGIBY wenaam s liaunsailasiuuasainassanfingnlnastan s

= v a v a o v I =) a a KX A a
AN LAINITIALH Lmzmmmmumnqaim@mwﬂ?:mmmw NUTLANTNINN98A

NANIUNIINIAINLELAIANTAN
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4.3 ammxﬁﬁagaLﬁaﬁ’mmﬁqLLﬂeﬂ%'uLLﬁﬁﬁﬁuﬂszawéiuaunﬁsﬁﬁuqmmﬂ']s
ANENANMNSDUTINUAIAIB AT AN HUE AT (RTTVS)

e Fa s uuiAndu s Avaaunn AL nIAN NNt AAE DL IME AN
81A17 (RTTV) MERN139ann19dadu (Simple Linear Regression) ﬁiﬁ@ﬁﬂLLmugimem
WU AL AN TN NI AN T A AN ASa. FnsdaunulEuaIAn WU

Qll Aal o :/I 1 dll o o/ Y o a ; A o I
ﬂ’]F‘W?VILWNW@\?@’]@@QTugﬂVINm’N’I WwarFuwdstfuuiadudse@ns WiaiunsmAuanan

ANFENENAINIIUIINNAIANDIANINHANI UL EDITY  (RTTVs) 18 Iaeiiiannswansaun
aaniflu 2 tszinm Aefa1suIaINgUNsIMAIANA8TY LATRANINAINTEATNNITIINL

PAIATARD . TUA

v 1
o o a

?ﬁﬂW@m’éflmmmiﬁmqmmmimﬂ MANFAUTINURY ﬂ’]'ﬂ’iﬁ’iﬁ‘ﬁﬁ NIICARITU LT

AINNNTAATIZHANHUTUAIAIAGA. TUAS (Base Case) atinllAuauAIn1sasmAdns

oA '

30UIINNAIAIDIANIANN  WIEPTURUAIA N7 AT N9 auinEnaluaulFuLs

o
2 |

W.A.2550 LAYALATIEIAN UL AIA1AB9TU (Design Case) NathdiayalinfFaumeaunnan
Ause@E A uaz B TUwNuniN 4.7 fraunisidaidu

Y = A*X+B

CER/sq.m.
30.00 ea
J y=0.444x - 2.614
7 =
25.00 Rana 0220 Base Case
20.00
y=0.234x -0.171 WFlat_1
R?2=0.992

15.00 e

CER= 10.72 y=0.231x-0.149 A Flat_2

R?=0.992
y=0.227x - 0.633

1000 == =g =

|
' 5 R?= 0,989 Hiat. 3
5.00 g |
,L FLAT_3 T Concrete Roof
000 I RTTVs = 30.02 ' RTTV = 50
0 10 20 30 40 50 60 70
5.00 RTTV

a

LWHBART 4.7 LAAINAIIUNNINIAHNLELAIANIAINUAIAT (Cooling Energy from Roof,

KW-hr/sg.m.-yr) aa4uadAlLu (Flat Roof)
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AMNTUIAINITENLNANMNEIUIINUAIAND AN TUAL AN AN s BB I FAN UL RT 4.7
1 1dluann17 (1) WA UIIATNATNKNN991AEEILNEIA1T (Cooling Energy from Roof,

CER) 499UAIANRBITUNNANTEUN

CER = A * RTTV + B (1)
A =0.227,B = 0.633; CER = 0.227 * 50 - 0.633
CER = 10.72 KW-hr/sg.m.-yr

AU AN AUL9EENS a uaz b ANUEUNRT 4.7 991919A1 CER 209083RNdR9TUN
= 1 dl I3 = ¥ dl % 1 1 A o
Aarsauunlaluannis 2) FailuauniadadunssnlfainAinisiiamanufausaumnasan
81ANFANN Wz Tty JRREINaYININANUT W .A.2535 uazatiunlFutlae W .A.2550

(Base Case) WAL LNEUMIAINIFENENAIINIDUIINNAIANDIANINNAN MO ABIT
CER = a *RTTVs + b (2)

a=0.444,b =2.614; 10.72

0.444 * RTTVs - 2.614

RTTVs

Il

30.02 W/sg.m.

AATIZIAIMNANNUEIZNINIAINITAN SN AN TAUTINVRIAIDIANTALAINITENEILY)
o o Aa o = o o = ,
ANTAUIVNUAIAIDIANINHAN UL ADITU LALNITWIANNTT (1) ke (2) NamiTe tudlu

gulannns (3) ernan lFannisAa AR BT RN 4.8

(1 =(2) a*RTTVs + b = A *RTTV + B
(A*RTTV)+B—b
RTTVs = (3)
a
A= 0907 B = 0.633 S TTVe - (0.227 * 50)— 0.633+ 2.614
T S 0.444
a=0.444,b = 2.614: RTTVs = 30.02 W/sq.m.
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RTTVs
(w/sq.m.)
70
60 y=Xx ¢ Base Case
50 y=0.527x +5.502 mFlat 1
T y=0.520x + 5.551 Flat_2
RTTVs = 30.01
30 ettt € Flat 3
Flat 3 | y=0.511x + 4.461 at_
RTTVs = 19.79
Flat_3
RTTVs = 9 | |
10 & ? T
' Concrete Roof Concrete Roof Concrete Roof
o | RTTV = 10 RTTV = 30 4 I»_RT.I'V=50
T T 4 / RTTV
0 20 40 60 80 (w/sq.m.)

a

LLmuguﬁ 4.8 LAAIAMNANANUSITNINIANNNTENINANNFDUIINNAIAIAT (RTTV) AL

v
o o

ANNNTENENANNEAUIINNAIANDIANTNH AN DIz AR T (RTTVS)

AMNUHUNRN 4.8 UAAIAHANTUEIZNI AN IIENLINAINFAUIINUAIANBIANT 1L

v ]
A o o K

ANNIENYNANNEAUIINNAIANBIANTNR AN BT AT U TaaNNTnTNNNT AT zaanun Ty

sUuuvanns@aduaisnig (4) Wwaliazaanlunisihiliavenenisaamannsbeu

i v
A o o o

v
FIUNAIANATIANTNNAN UL ADITU ﬂ\‘i‘ﬁ

RTTVs= A  * RTTV + Bg (4)

4.3.1 ﬁm‘:mﬂmngﬂm\mﬁ'\mmawgu
AIFLIINNIINEINAYNAE aLIMAIANeN AT AN B AR e Ut AN TN
mﬂgﬂmwﬁammm%u T Reuiausnenevaingasiuiiiasaniudnems
MRIPNADITUIUANINT 4.8 UEATANFLLsLANEANNANY LazANNISENE AT G a1
vasvdsnaan duansnldluannns (4) DANLIIANNITN N AN SR UIINVAIANB AT

v
o o

AHANULEaITY (RTTVS)



RTTVs

(w/sq.m.)
70
YK # Base Case

60
50 y=0.527x +5.502 mFlat 1
40 y=0:520x + 5.551 Flat_2
7 ) T

] | y=0511x +4.461 | < Flat_3

RTTVs = 3001
20 T
10 T

Concrete Roof
0 T RTTV= 50
— _ Z= RTTV
0 20 40 60 80 (w/sq.m.)

WEBART 4.9 LaAINITAUIANNIEENTA A suAINgLINTINAIANER T

Aann1sAanlsUsunnAIdNLsEANG RTTVs

RTTVs= A  * RTTV + Bq (4)

AIRENINITAIUIUNRIAN Flat 3, RTTV = 50

AS =0.511, BS =4.461; RTTVs 0.511 * 50 + 4.461

RTTVs 30.01 W/sg.m.

dl o o Y 1 o a Qo‘ 1 4 o dld
AN79N 4.8 LaAsFLLsUFLUNANANL 92 ANTN1987 8N AN NTAUIINNAIANDIANTNH

anmuzaedti (RTTVs) lngnisiansaunangnsanasangesdu

North East West South

Type %shaded Ag Bg Ag Bg Ag Bg Ag Bg

Flat_0.75% 24.86 0.554 5382 | 0554 5382 | 0.554 5385 | 0.554 5.344
Flat_0.50% 49.73 0.540 5473 | 0540 5473 | 0540 5475 | 0.540 5.434
Flat_0.25% 74.59 0.529 5475 | 0529 5475 | 0.529 5477 | 0.529 5.436
Flat_1 91.50 0.527 5502 | 0524 5511 0.524  5.511 0.527 5.464
Flat_2 98.43 0.520 5551 | 0.522 5549 | 0.522 5542 | 0.520 5.513
Flat_3 99.45 0511 4461 | 0511 4340 | 0509 4.470 | 0.511 4.423
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North East West South

Type %shaded Ag Bg Ag Bg Ag Bg Ag Bg

lean 15_0.75% 21.56 0.554 5376 | 0.554  5.371 0.916 1.002 0.921 0.927
lean 15_0.50% 43.13 0.542 5450 | 0.542  5.450 0.549 5.439 0.554 5.396
lean 15_0.25% 64.69 0.529  5.531 0.531 5.445 0.542 5515 0.545 5.470
lean 15_1 78.18 0.527 5.556 0.527 5.477 0.538 5.450 0.542 5.412
lean 15_2 83.20 0.522 5502 | 0.524  5.506 0.536 5.477 0.540 5.434
lean 15_3 86.25 0.511 4.398 | 0.518 5.538 0.533 5.500 0.538 5.545

Gable 15_0.75% 23.31 0.554 5.378 | 0.554 5.380 0.554 5.358 0.554 5.340

Gable 15_0.50% 46.61 0.542  5.461 0.542  5.468 0.542 5.468 0.542 5.423

Gable 15_0.25% 69.92 0.531 5.549 | 0.531 5.470 0.529 5.470 0.531 5.511

Gable 15_1 85.23 0.529 5574 | 0.527 5.504 0.527 5.502 0.529 5.536
Gable 15_2 91.25 0.524 5.5624 | 0.524 5.540 0.524 5.540 0.524 5.486
Gable 15_3 93.23 0.515  4.427 | 0.511 4.448 0.511 4.450 0.515 4.389

Fau9U5UnA AN AN 32 RN ENNTENEINAINFAUIINNAIANAN AN TN RAN UL AD T

o

(RTTVs) Iaeinng fiansaunanginsesuatanaesd  Hdedninlunistinldiiiesainen

'
o

Aulse@nalumnaei 4.8 anasnAuanlfianicuaianaesiuniiginseisaaauiilsauas

o

1 1 dl % 1 :/I 1 ¥ o o dld 1
agludaefiszy i lumsawingu llarsnsaliAuanmaipndansnizuansisaantdanly
A998 winnuasaasiuligtnssmunszy luasnusissastiu visaAiauTlsauas

2¥UINANN AT VLA I R an19U s A lutaeuLLi@andu (Linear Interpolation)

AIAENINITUT RTTVs a9 Flat_60%, RTTV = 30

IpeAan19szdn AN Tt nuLIE L&y
f(x) = RTTVs = As * RTTV + BS
@1N17? Linear Interpolation e Xy <X <X

) = fr) + EETE G — xp)

I X1—X0

ANUADY RTTVs U89UA9AN Flat_50% IaeldA1duilse@nsannmsned 4.8



0.540* 30 + 5.473

A =0.540, B, = 5.473; f(50%)

21.673

ANUADY RTTVS U89UA9AN Flat_75% IaeldAduilsz@nsannmaned 4.8

A, =0.554, B, =5.382; f(75%) 0.554* 30 + 5.382

22.002

v
o o

Aty RTTVs 289189AN Flat_60% Inedgnnsdszanaan lugaeuuuidadu

f(75%)—f(50%
75-50

f(60%) F(50%) +

21.805
F(60%) = RTTVs

21.805 W/sg.m.

4.3.2 NA1SUIRINS AR NITLANUUNRIATARA. TUAS (%shaded)

[ %

W1 Faudstfuns  ArdudszAvnanisanaimanu$ausINiainIanA1sna

) (60 — 5
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0)

Anwouzasdy (RTTVs) Taenisufeumoy ann1s@adu aanuuunif 4.10 udadinsnzi

ANNNITWEVANUEUNET 4.10 e FautstFuuf Andndss@nsdud unisAuaninig

' o o A o o A A gy
DIUNAIMNTAUTINVAIAIDIANTNHAN U S ADN T @ﬂﬂll'ﬂ,umq?’]\i‘ﬂ 4. 9 LW@I?]ELUTW?

ANUIDUATNANNNT (4)

RTTVs= A, * RTTV + Bg (4)
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RTTVs
(W/sq.m.)
70

60 -
50 -

40 -

20 -

10 ¢

Shaded 80-100%
RTTVs = 31.31

O s S o G e i

20

40

RTTV = 50

y=X + Base Case

y = 0.614x + 4.637  g1-40%

y = 0.542x + 5.452 41-60%

y = 0.533x + 5.484 61-80%

y = 0.522x + 5.2o9|  81-100%

Concrete Roof

— RTTV
60 80

(W/sgq.m.)

WELRT 4.10 wanIANANTUEsEMIN

ﬁ'ﬁmm'fmmmm”ifaumw@”qmmm?ﬁﬁ

AADENINITATUIUNUARIAT Shaded 90%, RTTV

A =0.522, B, = 5.209;

JAN

RTTVs

RTTVs

v
o

NEsARNTU (RTTVS)

50

0.522 * 50 + 5.209

31.31 W/sg.m.

NIFENENANNNFAUTINUAIAIBIANT (RTTV) A

-dl o o P o a tar 1 E2 o Aﬂld
ANT 1N 4.9 LaASFLLTUFUUNAN AN 92 ANTNN90N 8N AN NTAUIINNAIANDIANTNH

ANBUZADITY (RTTVS) TngN1INA1TUNIAINT8aZN17U9NILUUAIATAGA. TUAS

coefficient
Type %shaded A B
Shaded = 0-40 0-40 0.614 4.637
Shaded = 41-60 41-60 0.542 5.452
Shaded = 61-80 61-80 0.533 5.484
Shaded = 81-100 81-100 0.522 5.209

v
o {

= EA4 o o k4
NM1TNANTUNRNNTREACNITUNNILUUUNAIATAAD SUATY (Y%shaded) aliinanu

b4
[ % o

BAvE W UNNTANUIUN AINNITNEINAYNFAUTINNAIANBIAN IR AN U AR 9T

(RTTVs)
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Lﬁmmﬂaumﬂﬂfiﬁﬁmgﬂmqmwﬁqmmm%u WAz AN TNDNERIAYNITIINNLLUAIANARE.
Fugnainti sinlfianansoti ANsese NN LUV AN AGE FUSNTIIVFIA1R1 AT
fansaunuReLTUiuA AR 4.9 udaanunsaiinAdulssanslum sl
ANNSTNEINANNAEAUIINMAI AN ANITI AN UL R ST LA AN (4)

sl s fuemaudn  Seaasn1niian Lundiniage duanded
m”qmzﬁm%ﬂmwi@:gﬂmqmﬁm femnaneninlilaen1sldlsunan  Ecotect Analysis
2011 AUISREATNNIIINN LUNAIANAAS. Fuas Tsunsa Google SketchUP (shadow
tool) 198 Sun Chart AN NN TR AL A Aaa.udari S azntT T
NN LLMEIAN AR AN et L Be T du s ava 1 lunnsduauAnng

DNENAINIAUTINNAIAIBNANTNH AN UL ABITU (RTTVS)

4.4 "3Lﬂiﬂzﬁ%’agaLﬁﬂﬁ'ﬁumaumiwﬁamumiv‘hmmLgummfimnnﬁqm (Cooling
Energy from Room)

vhnanASesas LT UM Ade FusnaannTlsunsy Ecotect Analysis
2011 LAYATNANIUNNTINANHIEUAIATT A nudann AilEanTlsunsy VisualDOE 4.0 1
ApzrnsnAnesEudunsy  (Multiple Linear Regression) e ANANTLEsZ 1995
wlsaanunlugtlannisonnasidadunes Iﬂﬁlﬁ@’]ﬁ‘ﬂﬁ@’]ﬂgﬂ%?ﬂﬁ@vﬁﬂ’]@@xﬁ%u LATNAITEUN
AnatarANILAIANAGE Fua

ANN31T9LE 1 Multi Linear Regression

y = a X, + b *x, + cC

CER = (Cy * %shaded) + (C, *RTTV) + C, (5)
CER AB WANIUNIINIANNLEUBIAITAIINUAIAT (KW.-h / Sq.m.-YT)

Cs A9 ANFULILANB VISR AT NUNITIINAAAII NN ATUUNAIAIAGR. TUAN

2

%shaded AR 3R8AZNUNLIINIFDANTIUNATLUNAIATARD . TUAN

& v
Ce A9 ANAULIZANBURIANNNIDNLNANNNFAUIINURINAIAIADIT L
RTTV A8 ANNITONLNAINNTDUIINTBINAIAT (W/Sq.m.)

Co A Adulszdanadannanniladanieluanang @ OTTV LPD EPD
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4.4.1 NATUNRINFUNTINAIAEDITY

m@ﬁ@%‘mﬁmngﬂmwﬁqmmm%ummmﬂﬂﬁﬂwmwﬁqmmm%wnmmmﬁﬁ'
W lunssnuandlinmaseuAseeazni s LUMAIAN AGS FUR (%Shaded) a1NA1914
7 4.1 dunBoudeususdunss i unnsad 4.10 waihAndunlsr s lunnsauazen
NNSTNEINANLEALIINVEIANAGA U AU UATNAN AN AN LR A12A7N
s T witlfiadnnlunnatin U Tesannanunsn A duslss@valum et 4.1 0
arnsnlidnndfansaseaniingnsedissy Blumsnariniy ldasnsn ldauans

a

wasANHgLnsaunnsinsaantllaniszylunnesls
CER = (¢, * %shaded) + (c, *RTTV) + C, (5)

A1$197 4.10 LARIANFNL TRV BANNITNAINUNNINNANNEURNANT (Cooling Energy) 1o

v
WansunANIUNIeRIANg ety

Type CER = ( ¢, x  %shaded) + ( C, x RTTV) + C R’
Flat North CER = -0.0077 X %shaded  + | 0.2360 | x RTTV + 0.3027 0.99
East CER = -0.0080 X %shaded + | 0.2452 | x RTTV + -0.1769 | 0.99

West CER = -0.0078 X %shaded  + | 0.2451 X RTTV + | -0.1781 0.99

South | CER = -0.0079 X %shaded + | 0.2454 | x RTTV + | -0.1752 | 0.99

Lean North CER = -0.0091 X %shaded  + [ 0.2362 | x RTTV + 0.3135 0.99
East CER = -0.0052 X %shaded  + | 0.2465 | x RTTV + -0.3603 | 0.99

West CER = -0.0336 X %shaded + | 0.2792 | x RTTV + 0.9125 0.93

South | CER = -0.0345 X %shaded  + | 0.2809 | x RTTV + 0.8801 0.93

Gable 15 | North CER = -0.0078 X %shaded  + | 0.2371 X RTTV + 0.2823 0.99
East CER = -0.0079 X %shaded  + | 0.2459 | x RTTV + | -0.1897 | 0.99

West CER = -0.0078 X %shaded  + | 0.2459 | x RTTV + | -0.1987 | 0.99

South | CER = -0.0080 X %shaded + | 0.2465 | x RTTV + -0.1962 | 0.99

4.4.2 NRITUIRINSRERTNITLANLUUNRIANARA. TUAS (Y%shaded)
N30T NILINTLUNAIANARA . TUa1NEaeNaLAen TuTN179711n
gUnseaamain  ianutiaugulunisamur i AMNAIILNIIINAHLELANIANTAN
1% dll P | o o v o < Jo =R KR o
wasAN asanReulaassannislignainsonginssrasainnaesdi uiAdadddeaay

v v
A9 LUNAIANAZA. TUAININIL L6 TN1TANWa ATl ufiaans LAl Seaasni19119W0
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UUNAIANAZA  TUAT JIAINAIANABTUNTNNINA70N et Tl Beauieusuen
Aulsr@analumnaein 4.1 1 uatinAENL s AN S 11m1979 1L AU LA AN UNINIAN

[~3 v
1f11aNANT LA

A3197 4.11 LAAIANENLTZANBANN1INANLNNINANEIUBIA1T (Cooling Energy) Tae!

NATUNANNTDHAZNT NI LUNRIATIAAD . TUA (Y%shaded)

CeR = ( ¢, x Y%shaded) + (cCc, x RITV) + c, R?

CER = -0.0119  x Y%shaded + 0.2488 x RTTV + 0.1362 | 0.99

A2BLI9NNITATUIAITUIINAITUNITYINAMNLEURNANS (Cooling Energy from Roof)

ANNITNANIUNITNNANNLEURTANS

CER = (Cs *%shaded) + (C; *RTTV) + C, (5)
508a2N191 1 TDIUAIANITLAN 1
Lean_3 North PYRTTV = 50

%shaded

86.25
ﬁﬂuqmwﬁ’amun'\sv‘i’lm'\uLgummﬁmﬂﬁmimﬁmngﬂmwzﬁ ANARITUY

ANANsLANEANNAN197 4.10

C, = -0.0091
C, = 0.2362
C, = 0.3135

CER = (-0.0091 * 86.25) + (0.2362 * 50) + 0.3135

CER = 11.34 kW-hr/sq.m.-yr

ﬁﬁuqmwﬁamumeﬁﬁmwLgum ﬂ"l‘ﬁﬂﬂﬁ@’]‘a‘m"lﬁ’]ﬂ%’ﬂﬂazﬂ’]‘i‘i:ﬁ NN

ANANsLANEAINANT199 4.11

c, = -0.0119
C, = 0.2488
Co = 0.1362

CER = (-0.0119 *86.25) + (0.2488 * 50) + 0.1362
CER = 11.55 kW-hr/sq.m.-yr
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5.1 #gUuan1sIae
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=

a o | s o o Y 1 o a -Qr o 1
N193aeANHNAnLsL AR LWLl sUFuLA AN ANl se@ns lun1sATw NI stnewn

q

v
o o

ANNTDUIINNRIANDIANINNAN WU ADITY (RTTVS) RANIINEILARS WAAUDNL T2 @nDA W

[ %

Tun198ANANIUNIINIANNEURIANTANUAIAT  (Cooling Energy from Roof) 2891a3AN
el o ¥ 4 o . e o daw

ANANINHANEUZEa9TU e Lwan19 N 988 NLULNAIAIR1ANTAN 1IN 1N MEen1 T

LIAINANIU LL@:m@mﬁﬁmﬁummeﬁmmgmmiﬁmmmw’é@umwﬁqmmmi (RTTV)

a1 a v o = Y

ANNNTE Ty RddINaUTNENANIUL W .A.2535 wavatiuilfutlsa w .A.2550 Neaali
ANNANATYTLNNTRANIENNTAANITINUMANNTIUAINUAIANAIATT Eg@'ammum@
dszgnalivasasasdunuandiniunislfeuaunuanusaulindsan aiuilse@nsnin
TunsannisongmABauaINnaIn il A NINNTANgIg A

o o = orhel Ja P Ny o = = =

AITIINNT2BNHLLANANTNANITORINEHNANIY ABINNIIANTNINLITLINNTBIRUIL 17D
aal o yval 1 U o OI 1 dl
T8N1200NLULIUNTIUAIAN HINAINITININANINE B UTINYAIAIBIANTAINTINIAIIN

1 v 1
ﬂgmmﬂﬁmwmﬁ TIN122DNULUNAIANA AT UNNHN AN LANH LA AIFAZTIEIAANTT
Wauulinaamadls  sinlinudduafamanmnfusamielunisdseynsflfeanuuy
o 1 = o v % o o dIQJ 1 £

MAIANBIANT LY vraih ldWuAtlymenansdnineunfiesnisannistnamannuiauain
WAIAT IR AAN NN WIINIASTIUA - NIRRT LATEUdTINA LT
nnaanweys iy aa i 1A

dupaunnRaaENaInnsituagLnssdsaaasiuaanilu 3 Useinn THun nasen
LU (Flat Roof) Ma9ANSTNILYNY (Lean to Roof) 1a3ANaq 15 a4F (Gable 15° Roof)
antiinnsanaeesnallsunsy  Ecotect Analysis 2011 WNaUN328aiaaeN191IWLIY
NAIANAAR.TUAN (%shaded) wazTisunsal VisualDOE 4.0 IaA1LI UNAIN1NITNIAINK

Iua1AN9AINUAIAT (Cooling Energy from Roof, kW-hr/sq.m.-yr)

1 v
aal

ANNM9ANEHILIEANENINNITAANITNAINIUNINIANEY B1ANTNHNAIANADITUAL
dld o dal = ol/ ' a a [ % o <
a1AanRnaIAAas. WuEELTiall  wudn Uss@nsninlunisen nasuwinaNfiuaang
PR9naIANgesTuadNTuiiLS et Az Tt uIAIAN AAa FUAN  IneudsAnaesdund
v
SaaarnnaisuuuaIAAas. duansgafiasllss@vnininlunisannisenisvinannuifiu

B1ANIFAUTUNY daunisufsauine Ul sz AnBNINNITAANAIIUNIINNANNEILAIANITE
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v
o

aa a & Y o = , = o aa o MY

271AINRNTRARIRUIUIANAIANLNEN LN ALANANIN AAFINAIAN A BT AN LT ey
NUIUTLANTAIN UNITAANAIIUNITNIANHEUBIANTUBINAIANRDITUA L TN LA
Usz@vsnmaasauauliinadinings. 89a1AN3HNIRRARIRUINNNUIZANBNTNGININTY
UaANB NN IUNNITAANAINUNIINIANNH LT UATANTUBINAIANABITUAA L ENAAAS WitlFaNn
271ANINRNTRAFIRUIULILE NN AT UTI AN LN AN NEAUIINNAIANBIE 10.22 AN
A9 ITNAIA 209t U AN TDTALAANAIIUNNTNIANNHLETUANIANTANNAAIAN LF LATAIAN

09; dld dl o Y o o % ] £ o
ANTUNNITErEUTNIEAI4e AzANNInTI WinuNaAs 18 dnaliluninsandsaunem

FREAANAIINLNIINIANHLETURIAN TN LA TaTl A lE

CER/sq.m.
30.00 TR —

# Base Case
25.00 A LA AN N NS *

Concrete Roof
CER = 19.58

e e A *—'_—~|<-_—_:7¥
15.00 o/ 1

FLAT_3 i
CER = 10.72 T W RTTVs Flat_3
10.00.._(_._(_.__@._ e -
5.00 I WL I
FLAT_3 Concrete Roof
RTTVs = 30.01 T RTTV = 50
0.00 s ] i
( 10 20 30 40 50 60 70
-5.00 RTTV

A 5.1 EAIAIHANNUEILNINIAINITDENAMNEAUIINNAIAT  (RTTV) FLANAIL

NNINANEURIAITAINUAIAN (CER)



Concrete Roof
CER =19.58

\: 7
Concrete Roof
RTTV =50

60

Flat Roof
CER =10.72

Flat Roof
RTTVs = 30.01

N 5.2 uanaLs BN INILNNTAAATMANNINSTNANIEIENANSANNUAIAN LAZATNNS
NEINANLSELIINVEIANANANTBINAN T NN A AN F R T
nansinauazaqnsise iR i dulsy@vismudsUsuusigsadnl luaunas
natnemALteusuvdiAanAsiaelinise BeufausuninGaduaesenasianeuy
UmdspnAUenAnsTinsRafadinanstu Tnaudnsensfiansaneeniily 2 desnam
ﬁ@ﬁm@mwmgﬂm\mﬁqmam%ﬁmmmﬁi@ma‘ﬁﬂmmmﬁmmm%ummmma‘ﬁﬁ
”ﬂwmzm\iﬁuﬁ@:ﬂ’fﬂummq 4.8 uazRaNINNANFEAENILLMAIANARA  UANS
ﬁﬁlqmmmﬁﬁmm‘wﬁqmmm%uié”mmnumﬂgﬂl,mu wiazfaalinIsANWIBLANS R AT
WLUMRIANAGe Fusnadeneudazanun Lgﬂﬂﬁﬁﬁuﬂixawéﬂ’mmiw 4.9 un’lalu

ANNNT (4)

RTTVs = A, * RTTV + Bg (4)

ANNITATUINAIIUNNITNI AN EIUAIANFANNUAIANND IE AU DINAN WA H LT
81ANIAINNAIANVINAIAABITUILN I UATHAIA ARt NS R Az N9 I
Taianflugasldlisunsnpanfamaslunisaiuanidnaannis  (5) tnsldAndnilsz@naann

4
A13199 10, 11

CER = (c,* %shaded) + (c*RTTV)+ C, (5)



61

o

AMNNNTATUITLNNIENENANNTBUIINNAIANRIATNRANHUZABITU  LAZNITAUIS
WANIUNNIAMNLTUBIANTAINURIAT WLINANITAIUIL A NAATIALAREUT A AR1N
N1sUgIUIesaNnI9daLdW Simple Linear Regression luwinuddeniail Hpdntsz@nanig

wensnd (R Square, Coefficient of Determinant: WaMIgAdIUNAILLT x #1119085L18NNT

D

1 I [

wasuwlassauils v 1) ludauandss@nininaesannis dalreeluga9 0.92-0.99 i

u

a a k7% dl v d” dl v | ¥ o 24 4 a
LNARINANNITLTNLAY NRATINYUNIRIN ﬂﬁiLﬁl@ﬂ?J’ﬂ%;lj@Lﬂ%LLﬂuL@uﬁ]ﬁ‘\iV}’]lﬂluﬁlﬂQ;IJZ\I‘U’]\W“ﬁm
mmﬂmmmﬁ@umqmLmuL%uma LL@2?L‘ﬁ‘ﬂﬂ@Wﬂﬂ’]ﬁ‘ﬁ@’]?mq@’]ﬂ%‘ﬂﬂﬂﬂﬁﬂ’]?‘]_TﬂL\‘I’]‘ll'ﬂ\‘]‘lfiﬁ/\‘iﬂ’]

Aol IAA T DAN 1919951 NINUAIAN WALRALANANTUTIDIAINAIIUNITNIANN

v
If11ANANTANNUAIANTL AN TR NI LLNAIAIARA LA N1 UaIAN Lean_75% 7

1
a o

PN ARZAUAN azialiTaEeeazn190en INAIRNAUNAIA NI WAL
NNNAVLE NARLIUAAN LANATNAIILNITINIANEUANANTANNNAIAIFANNTILTAIA1N

BvBnaanuateintnsiAazIuanuay ligendfiAnzuaanLaTiALLe

' 12
1% o

FoullslunfiAduilssAnannstiamaanfausunainianAslan i ancdis was
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VisualDOE4.0 11n914n

5.2 IalAuaLUE
L4 ] [ o a o o) ¥
5.2.1 daiguanusdmsumsiinansiagllilszanald
[ o a o ogj dy 2 [ % 09;
faanuuuannsntinanisidsaianlllsygndliluniseenuuundsnnaesdu
o o ] o A P2 4 o 4 o =K K 9
dmiuenmadnineu uazninaeniawinlivasainga. InafeaAienaunaTininggIu
N9TNEMANNFAUIINUAIANEIANEN90LININANUFIY N1saanuuLaTlubie
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fansnun el sndenasedss@naninaesmdsnnaasdu lAun 3Unes iane uazAimaw
Tissuaanedanianainduuy Tdanase Ageaasn19NUUNAIAIARA  TUAT LAZAN
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NN90NENANNNEAUTINUAIAIDIANT ARDARUANHILEANIUNFAY BNTNARINAILIAAAN LAY
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ATNISANELNANNSAUTINURIHNUIAIUUANURIAIAS (Overall Thermal
Transfer Value %32 OTTV) N804 ANN1TENELNAIHNTDUIINYRELIAUUBNAUN
Na170un Wuaeniludnfranisnauns (Wisqg.m.)
ATNISANELNANNSAUTINURIUAIAIRIANG (Roof Thermal Transfer Value
= = ! % o , | aa A &
#1532 RTTV) MUN8D9 AMNITHILNANNTAUTINTDINAIALARZEIUNNANT0N Huidaendln

[ %

B8]

ARNTNLNBT (W/sg.m.)

.
o

ATNNSANELNANNSAUSINURIUAIANRIANSN NA N UL ARITY (Roof Thermal

Transfer Value of Shaded Roof #5a RTTVs) PN ANNITENLNANNEDUIINYDY
o dld o ui// al 1 9 [ % & 1

PAIAMNUAN UL ADITY W uinFAAaA1TINNAT (W/sg.m.)

ANUsEANENITANENAINNSAUSIN (Overall Coefficient of Heat Transmission
15 U value) MNN809 ANANLEANEN30NINARIINEBUIINTBITAARIUANANTOLN 115D
AUNALUBIANANNANUNIUANINERUIIN Htae T mFRamnsT1NAT-9AN AT eE
(W/(sg.m.-°C))

ATAMNATUNIUANNIT DU (Thermal Resistance 132 R value) NN AREaU

o 1 o a Qr o U o a 1 |
IDIANHUUNIUDIILG) (A x) mmuﬂimmﬁmiu’wmﬁmﬂummqm (k) {ndoenilimneng
WRT-adAIaTEedfadRs ((sg.m.-°C)/W)
= o R o ] , & Ao o oA

SRR #N1804 89149 UNUNTR9UAIAN T S ALANBaNUNTISVN AL EIUAIAEIUN
WA

ATAMNUANANAUUNNLTEULYIN (Temperature Different Equivalent %3
TD,) WNETN ANARINLANFNA UMY HELWINIzUIN9nTe TUazNILeNa1 AT T999NDN

A . | a & [ %3 1 = a 1 [ =

NaNNTAANAUTIAAe VIt reanasA @Iy NinbeiluesAaaided (°C)

AIANNLANANAMUNNME LAz NNEUaNaIATS (AT) PN ANAH
WANFNNTRIg N RaIN1ANNE luaAsLTRMLF I INATLg U HAINIANNEUENEIANT
dnenfluasFmaldEe s (°C)

AANLSERANENNTONEMAINSAUANLEI RS (Solar Heat Gain Coefficient
= =K 1 a Qr 1 E a rd‘ ] 1 o ]
158 SHGC) M ANENLZENENI7018WMAINNFAUANNLAN R AR NAINIUNAIA1 L1 T

L&
ARNLszANENsLTLARUaRlnsalisuan (Shading Coefficient 438 SC)

wHNee dhdauresisdnaseniingndetuginanituenlinssnudiullfuasemaan



69
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AN 2-1 LAANATNAIINUNIANN I URIANINTLALAY RTTV = 62.03 luusazia

North Cooling Fan Tower Pump Total CE CE Reduce | Reduce% | CE/sgq.m | Roof Con. total Con. | Roof Con.% | CER/sg.m
Base Case 679,030 292,801 49,119 5,538 1,026,488 - 0.00 104.28 208.117 836.222 24.888 25,855
Flat_1 649,166 282,653 47,010 5,320 984,149 42,339 4.30 99.97 114.381 809.663 14.127 14.12
Flat_2 645,282 282,269 46,811 5,304 979,666 46,822 4.78 99.52 113.382 808.665 14.021 13.95
Flat_3 641,658 281,913 46,593 5,275 975,439 51,049 5.23 99.09 112.553 807.745 13.934 13.81
Flat_0.25% 651,270 282,644 47,350 5,370 986,634 39,854 4.04 100.23 114.421 809.631 14.132 14.16
Flat_0.50% 660,556 283,308 48,107 5,460 997,431 29,057 2.91 101.32 116.125 811.358 14.312 14.50
Flat_0.75% 669,260 283,909 48,656 5,505 1,007,330 19,158 1.90 102.33 117.699 812.956 14.478 14.82
lean 15_1 651,972 282,610 47,213 5,337 987,132 39,356 3.99 100.28 114.260 809.542 14.114 14.15
lean 15_2 648,547 282,140 47,045 5,322 983,054 43,434 4.42 99.86 113.030 808.313 13.983 13.96
lean 15_3 645,774 281,819 46,824 5,297 979,714 46,774 477 99.52 112.222 807.459 13.898 13.83
lean 15_0.25% 654,252 282,560 47,527 5,385 989,724 36,764 3.71 100.54 114.155 809.403 14.104 14.18
lean 15_0.50% 662,395 283,238 48,232 5,470 999,335 27,153 2.72 101.52 115.942 811.201 14.293 14.51
lean 15_0.75% 668,045 283,908 48,257 5,431 1,005,641 20,847 2.07 102.16 117.875 813.149 14.496 14.81
Gable 15_1 650,590 282,880 47,185 5,338 985,993 40,495 4.11 100.16 114.972 810.254 14.190 14.21
Gable 15_2 646,959 282,531 47,008 5,325 981,823 44,665 4.55 99.74 114.050 809.334 14.092 14.05
Gable 15_3 643,693 282,225 46,770 5,300 977,988 48,500 4.96 99185 113.298 808.551 14.012 13.92
Gable 15_0.25% 652,836 282,873 47,519 5,387 988,615 37,873 3.83 100.43 114.961 810.222 14.189 14.25
Gable 15_0.50% 661,491 283,445 48,204 5,471 998,611 27,877 2.79 101.44 116.479 811.746 14.349 14.56
Gable 15_0.75% 669,733 283,986 48,677 5,507 1,007,903 18,585 1.84 102.39 117.875 813.149 14.496 14.84
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EAST Cooling Fan Tower Pump Total CE CE Reduce | Reduce% | CE/sg.m Roof Con. total Con. | Roof Con.% | CER/sg.m
Base Case 679,030 292,801 49,119 5,538 1,026,488 - 0.00 104.28 208.117 836.222 24.888 25.95
Flat_1 648,907 282,426 47,027 5,324 983,684 42,804 4.35 99.93 113.798 809.079 14.065 14.05
Flat_2 645,395 282,402 46,830 5,304 979,931 46,557 4.75 99.55 113.706 808.989 14.055 13.99
Flat_3 641,762 281,819 46,570 5,265 975,416 51,072 5.24 99.09 112.270 807.462 13.904 13.78
Flat_0.25% 651,436 282,568 47,196 5,343 986,543 39,945 4.05 100.22 114.234 809.444 14.113 14.14
Flat_0.50% 660,555 283,265 48,013 5,443 997,276 29,212 2.93 101.31 116.012 811.245 14.300 14.49
Flat_0.75% 669,248 283,894 48,588 5,497 | 1,007,227 19,261 1.91 102.32 117.648 812.905 14.473 14.81
lean 15_1 653,164 282,483 47,244 5,352 988,243 38,245 3.87 100.39 113.928 809.210 14.079 14.13
lean 15_2 650,525 282,405 47,054 5,336 985,320 41,168 4.18 100.09 113.727 809.011 14.058 14.07
lean 15_3 647,721 281,855 46,690 5,276 981,542 44,946 4.58 99.71 112.380 807.566 13.916 13.88
lean 15_0.25% 655,670 282,576 47,385 5,369 991,000 35,488 3.58 100.67 114.259 809.465 14.115 14.21
lean 15_0.50% 663,312 283,245 48,147 5,460 1,000,164 26,324 2.63 101.60 115.999 811.229 14.299 14.53
lean 15_0.75% 670,614 283,874 48,602 5,493 1,008,583 17,905 1.78 102.46 117.629 812.884 14.471 14.83
Gable 15_1 649,937 282,541 47,149 5,346 984,973 41,515 4.21 100.06 114113 809.395 14.099 14.11
Gable 15_2 646,620 282,534 46,981 5,330 981,465 45,023 4.59 99.70 114.080 809.363 14.095 14.05
Gable 15_3 643,195 281,985 46,623 5,270 977,073 49,415 5.06 99.26 112.737 807.927 13.954 13.85
Gable 15_0.25% | 652,435 282,689 47,326 5,364 987,814 38,674 3.92 100.35 114.549 809.758 14.146 14.20
Gable 15_0.50% | 661,217 283,325 48,110 5,456 998,108 28,380 2.84 101.39 116.205 811.437 14.321 14.52
Gable 15_0.75% | 669,556 283,935 48,586 5,496 1,007,573 18,915 1.88 102.35 117.737 812.993 14.482 14.82
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West Cooling Fan Tower Pump Total CE CE Reduce | Reduce% | CE/sg.m Roof Con. total Con. | Roof Con.% | CER/sg.m
Base Case 678,960 292,798 49,120 5,538 1,026,416 - 0.00 104.27 208.117 836.200 24.888 25.95
Flat_1 648,834 282,426 47,027 5,324 983,611 42,805 4.35 99.92 113.798 809.087 14.065 14.05
Flat_2 645,333 282,403 46,796 5,304 979,836 46,580 4.75 99.54 113.706 808.007 14.072 14.01
Flat_3 641,692 281,819 46,553 5,265 975,329 51,087 5.24 99.08 112.270 807.470 13.904 13.78
Flat_0.25% 651,374 282,574 47,179 5,343 986,470 39,946 4.05 100.21 114.234 809.452 14.113 14.14
Flat_0.50% 660,485 283,265 48,012 5,442 997,204 29,212 2.93 101.30 116.012 811.253 14.300 14.49
Flat_0.75% 669,108 283,895 48,591 5,497 | 1,007,091 19,325 1.92 102.31 117.648 812.912 14.472 14.81
lean 15_1 652,834 283,439 47,893 5,441 989,607 36,809 3.72 100.53 116.434 811.723 14.344 14.42
lean 15_2 649,842 283,465 47,778 5,429 986,514 39,902 4.04 100.21 116.477 811.768 14.349 14.38
lean 15_3 647,127 283,386 47,420 5,385 983,318 43,098 4.38 99.89 116.254 811.553 14.325 14.31
lean 15_0.25% 655,298 283,701 48,006 5,449 992,454 33,962 3.42 100.82 117.096 812.392 14.414 14.53
lean 15_0.50% 663,176 283,986 48,433 5,494 1,001,089 25,327 2.53 101.70 117.859 813.153 14.494 14.74
lean 15_0.75% 669,331 286,064 48,426 5,459 1,009,280 17,136 1.70 102.53 190.555 818.606 23.278 23.87
Gable 15_1 649,866 282,560 47,149 5,346 984,921 41,495 4.21 100.05 114.113 809.403 14.098 14.11
Gable 15_2 646,550 282,539 46,980 5,330 981,399 45,017 4.59 99.70 114.080 809.371 14.095 14.05
Gable 15_3 643,121 281,990 46,624 5,270 977,005 49,411 5.06 99.25 112.737 807.935 13.954 13.85
Gable 15_0.25% | 652,365 282,689 47,325 5,364 987,743 38,673 3.92 100.34 114.549 809.766 14.146 14.19
Gable 15_0.50% | 661,146 283,325 48,110 5,456 998,037 28,379 2.84 101.39 116.205 811.444 14.321 14.52
Gable 15_0.75% | 669,489 283,935 48,589 5,497 1,007,510 18,906 1.88 102.35 117.737 813.001 14.482 14.82
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South Cooling Fan Tower Pump Total CE CE Reduce | Reduce% | CE/sg.m Roof Con. total Con. | Roof Con.% | CER/sg.m
Base Case 679,030 292,805 49,119 5,538 1,026,492 - 0.00 104.28 208.117 836.222 24.888 25.95
Flat_1 649,166 282,653 47,010 5,320 984,149 42,343 4.30 99.97 114.381 809.663 14.127 14.12
Flat_2 645,282 282,269 46,811 5,304 979,666 46,826 4.78 99.52 113.382 808.665 14.021 13.95
Flat_3 641,658 281,913 46,593 5,275 975,439 51,053 5.23 99.09 112.553 807.745 13.934 13.81
Flat_0.25% 651,270 282,644 47,350 5,370 986,634 39,858 4.04 100.23 114.421 809.631 14.132 14.16
Flat_0.50% 660,556 283,308 48,107 5,460 997,431 29,061 291 101.32 116.125 811.358 14.312 14.50
Flat_0.75% 669,260 283,909 48,656 5,505 | 1,007,330 19,162 1.90 102.33 117.699 812.956 14.478 14.82
lean 15_1 654,506 283,736 47,936 5,451 991,629 34,863 3.52 100.73 117.203 812.485 14.425 14.53
lean 15_2 651,904 283,736 47,770 5,434 988,844 37,648 3.81 100.45 117.199 812.482 14.425 14.49
lean 15_3 649,173 283,737 47,611 5,425 985,946 40,546 411 100.16 117.189 812.493 14.423 14.45
lean 15_0.25% 656,890 283,951 48,172 5,478 994,491 32,001 3.22 101.03 117.773 813.072 14.485 14.63
lean 15_0.50% 664,261 284,150 48,450 5,504 1,002,365 24,127 2.41 101.82 118.294 813.587 14.540 14.81
lean 15_0.75% 669,985 286,366 48,438 5464 | 1,010,253 16,239 1.61 102.63 191.284 819.363 23.345 23.96
Gable 15_1 650,590 282,880 47,185 5,338 985,993 40,499 4.11 100.16 114.972 810.254 14.190 14.21
Gable 15_2 646,960 282,531 47,008 5,325 981,824 44,668 4.55 99.74 114.050 809.334 14.092 14.05
Gable 15_3 643,693 282,225 46,770 5,300 977,988 48,504 4.96 99.35 113.298 808.551 14.012 13.92
Gable 15_0.25% | 652,836 282,873 47,519 5,387 988,615 37,877 3.83 100.43 114.961 810.222 14.189 14.25
Gable 15_0.50% | 661,491 283,445 48,204 5,471 998,611 27,881 2.79 101.44 116.479 811.747 14.349 14.56
Gable 15_0.75% | 669,733 283,986 48,677 5,507 1,007,903 18,589 1.84 102.39 117.875 813.149 14.496 14.84
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AN919 2-2 BAASATNANIUNIAMHNLEILANANINTLALA RTTV = 28.02 luusasia

North Cooling Fan Tower Pump Total CE CE Reduce | Reduce% | CE/sg.m | Roof Con. total Con. | Roof Con.% | CER/sgq.m
Base Case 652,444 274,141 47,102 5,323 979,010 - 0.00 99.45 58.982 779.233 7.569 7.53
Flat_1 639,270 273,326 45,952 5174 963,722 15,288 1.59 97.90 56.847 777.099 7.315 7.16
Flat_2 637,240 273,163 45,862 5,166 961,431 17,579 1.83 97.67 56.418 776.672 7.264 7.09
Flat_3 634,042 273,050 45,710 5,154 957,956 21,054 2.20 97.31 38.629 776.386 4.975 4.84
Flat_0.25% 640,050 273,317 46,026 5,198 964,591 14,419 1.49 97.99 56.884 777.062 7.320 A7
Flat_0.50% 644,107 273,620 46,405 5,241 969,373 9,637 0.99 98.47 57.650 777.851 7.411 7.30
Flat_0.75% 648,344 273,897 46,769 5,283 974,293 4,717 0.48 98.97 58.344 778.570 7.494 7.42
lean 15_1 640,115 273,283 46,056 5,182 964,636 14,374 1.49 97.99 56.733 776.985 7.302 7.16
lean 15_2 638,734 273,079 45,959 5,175 962,947 16,063 1.67 97.82 56.185 776.438 7.236 7.08
lean 15_3 636,036 272,955 45,889 5,165 960,045 18,965 1.98 9y.53 38.306 776.099 4.936 4.81
lean 15_0.25% 641,130 273,269 46,143 5,206 965,748 13,262 1=34, 98.11 56.706 776.922 7.299 7.16
lean 15_0.50% 644,986 273,588 46,466 5,246 970,286 8,724 0.90 98.57 57.528 T777.756 7.397 7.29
lean 15_0.75% 648,784 273,873 46,791 5,285 974,733 4,277 0.44 99.02 58.282 778.522 7.486 7.41
Gable 15_1 640,019 273,426 46,014 5,183 964,642 14,368 1.49 97.99 57.079 777.331 7.343 7.20
Gable 15_2 638,185 273,274 45,919 5177 962,555 16,455 1.71 97.78 56.679 776.932 7.295 7.13
Gable 15_3 635,024 273,169 45,830 5,166 969,189 19,821 2.07 97.44 38.873 776.688 5.005 4.88
Gable 15_0.25% 640,585 273,424 46,099 5,207 965,315 13,695 1.42 98.06 57.093 777.322 7.345 7.20
Gable 15_0.50% 644,600 273,677 46,452 5,247 969,976 9,034 0.93 98.53 57.787 778.023 7.427 7.32
Gable 15_0.75% 648,526 273,932 46,792 5,286 974,536 4,474 0.46 99.00 58.412 778.656 7.502 7.43
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EAST Cooling Fan Tower Pump Total CE CE Reduce | Reduce% | CE/sg.m | Roof Con. total Con. | Roof Con.% | CER/sgq.m
Base Case 652,444 274,141 47,102 5,323 979,010 - 0.00 99.45 58.982 779.233 7.569 7.53
Flat_1 639,128 273,235 45,954 5,176 963,493 15,517 1.61 97.88 56.596 776.848 7.285 7.13
Flat_2 637,321 273,228 45,849 5,167 961,565 17,445 1.81 97.68 56.568 776.821 7.282 7.1
Flat_3 634,100 273,041 45,635 5,135 957,911 21,099 2.20 97.31 38.584 776.341 4.970 4.84
Flat_0.25% 640,056 273,276 46,026 5,184 964,542 14,468 1.50 97.98 56.779 776.956 7.308 7.16
Flat_0.50% 644,128 273591 46,364 5,232 969,315 9,695 1.00 98.47 57.586 T77.787 7.404 7.29
Flat_0.75% 648,350 273875 46,733 5,279 974,237 4,773 0.49 98.97 58.315 778.541 7.490 7.41
lean 15_1 641,113 273,267 46,057 5,190 965,627 13,383 1.39 98.09 56.653 776.905 7.292 7.15
lean 15_2 639,824 273,228 45,956 5,182 964,190 14,820 1.54 97.95 56.571 776.825 7.282 7.13
lean 15_3 638,120 272934 45,779 5,152 961,985 17,025 1.77 97.72 556.922 776.075 7.206 7.04
lean 15_0.25% 642,204 273,276 46,094 5,197 966,771 12,239 1.27 98.21 56.784 776.958 7.309 7.18
lean 15_0.50% 645,505 273,590 46,438 5,241 970,774 8,236 0.85 98.62 57.573 777771 7.402 7.30
lean 15_0.75% 649,019 273,874 46,768 5,282 974,943 4,067 0.42 99.04 58.302 778.527 7.489 7.42
Gable 15_1 639,641 273,285 46,013 5,187 964,126 14884 1.54 97.94 56.744 776.996 7.303 7.15
Gable 15_2 637,963 273,285 45,890 5,179 962,317 16,693 .78 97.76 56.744 776.997 7.303 7.14
Gable 15_3 634,701 273,069 45,740 5,150 968,660 20,350 212 97.39 38.638 776.391 4.977 4.85
Gable 15_0.25% 640,560 273,326 46,065 5,195 965,146 13,864 1.44 98.04 56.928 777.101 7.326 7.18
Gable 15_0.50% 644,450 273,627 46,403 5,239 969,719 9291 0.96 98.51 57.675 777.875 7.414 7.30
Gable 15_0.75% 648,506 273,902 46,760 5,282 974,450 4,560 0.47 98.99 58.356 778.581 7.495 7.42
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West Cooling Fan Tower Pump Total CE CE Reduce | Reduce% | CE/sg.m | Roof Con. total Con. | Roof Con.% | CER/sgq.m
Base Case 652,372 274,146 47,101 5,323 978,942 - 0.00 99.45 58.982 779.241 7.569 7.53
Flat_1 639,053 273,239 45,953 5,176 963,421 15,521 1.61 97.87 56.596 776.856 7.285 7.13
Flat_2 637,250 273,233 45,849 5,167 961,499 17,443 1.81 97.67 56.568 776.829 7.282 7.1
Flat_3 634,019 273,011 45,634 5,135 957,799 21,143 2.21 97.30 38.584 776.269 4.970 4.84
Flat_0.25% 639,992 273,277 46,009 5,184 964,462 14,480 1.50 97.97 56.779 776.964 7.308 7.16
Flat_0.50% 644,055 273,592 46,363 5,232 969,242 9,700 1.00 98.46 57.586 T777.795 7.404 7.29
Flat_0.75% 648,279 273,894 46,732 5,279 974,184 4,758 0.49 98.96 58.315 778.549 7.490 7.41
lean 15_1 640,712 273,668 46,318 5,233 965,931 13,011 1.35 98.12 57.711 777.971 7.418 7.28
lean 15_2 639,383 273,670 46,263 5,227 964,543 14,399 1.49 97.98 57.736 777.997 7.421 7.27
lean 15_3 637,822 273,633 46,075 5,205 962,735 16,207 1.68 97.80 57.632 777.902 7.409 7.25
lean 15_0.25% 641,614 273,788 46,348 5,236 966,986 11,956 1.24 98.23 58.032 778.299 7.456 7.32
lean 15_0.50% 645,330 273,932 46,613 5,266 971,141 7,801 0.80 98.65 58.389 778.653 7.499 7.40
lean 15_0.75% 648,919 274,052 46,853 5,295 975,119 3,823 0.39 99.06 58.704 778.966 7.536 7.47
Gable 15_1 639,051 273,286 46,012 5,187 963,536 15,406 1.60 97.88 56.744 777.004 7.303 7.15
Gable 15_2 637,892 273,286 45,889 5,179 962,246 16,696 1.74 9045 56.744 777.005 7.303 7.14
Gable 15_3 634,624 273,039 45,724 5,149 968,536 20,406 2.13 97.37 38.638 776.320 4.977 4.85
Gable 15_0.25% 640,497 273,345 46,032 5,195 965,069 13,873 1.44 98.04 56.925 777.109 7.325 7.18
Gable 15_0.50% 644,378 273,631 46,403 5,239 969,651 9,291 0.96 98.50 57.675 777.882 7.414 7.30
Gable 15_0.75% 642,435 273,903 46,759 5,282 968,379 10,563 1.09 98.37 58.356 778.589 7.495 7.37
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South Cooling Fan Tower Pump Total CE CE Reduce | Reduce% | CE/sg.m | Roof Con. total Con. | Roof Con.% | CER/sgq.m
Base Case 652,444 274,141 47,120 5,323 979,028 - 0.00 99.45 58.982 779.233 7.569 7.53
Flat_1 639,270 273,362 45,952 5,174 963,758 15,270 1.58 97.90 56.847 777.099 7.315 7.16
Flat_2 637,240 273,163 45,862 5,166 961,431 17,597 1.83 97.67 56.418 776.671 7.264 7.09
Flat_3 634,042 273,050 45,710 5,154 957,956 21,072 2.20 97.31 38.629 776.385 4.975 4.84
Flat_0.25% 640,050 273,317 46,026 5,198 964,591 14,437 1.50 97.99 56.884 777.062 7.320 77
Flat_0.50% 644,107 273,620 46,405 5,241 969,373 9,655 1.00 98.47 57.650 777.851 7.411 7.30
Flat_0.75% 648,344 273,897 46,769 5,283 974,293 4,735 0.49 98.97 58.344 778.570 7.494 7.42
lean 15_1 641,820 273,797 46,344 5,238 967,199 11,829 1.22 98.25 58.087 778.338 7.463 7.33
lean 15_2 640,665 273,816 46,261 5,230 965,972 13,056 1.35 98.13 58.088 778.341 7.463 7.32
lean 15_3 639,036 273,818 46,198 5,225 964,277 14,751 1.53 97.96 58.088 778.362 7.463 7.31
lean 15_0.25% 642,596 273,911 46,441 5,251 968,199 10,829 112 98.35 58.361 778.629 7.495 7.37
lean 15_0.50% 645,980 274,011 46,662 5,276 971,929 7,099 0.73 98.73 58.599 778.862 7.524 7.43
lean 15_0.75% 649,195 274,089 46,893 5,299 975,476 3,562 0.36 99.09 58.805 779.062 7.548 7.48
Gable 15_1 640,019 273,426 46,014 5,183 964,642 14,386 1.49 97.99 57.079 777.331 7.343 7.20
Gable 15_2 638,185 273,274 45,919 5177 962,555 16,473 1171 97.78 56.679 776.932 7.295 7.13
Gable 15_3 635,024 273,169 45,830 5,166 969,189 19,839 2.07 97.44 38.873 776.688 5.005 4.88
Gable 15_0.25% 640,585 273,424 46,099 5,207 965,315 13,713 1.42 98.06 57.093 777.322 7.345 7.20
Gable 15_0.50% 644,600 273,677 46,452 5,247 969,976 9,052 0.93 98.53 57.787 778.024 7.427 7.32
Gable 15_0.75% 648,526 273,932 46,792 5,286 974,536 4,492 0.46 99.00 58.412 778.656 7.502 7.43
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AN U-3 LAANATNAIINUNIANN I URIANINTLAUAY RTTV = 10.22 luupazia

North Cooling Fan Tower Pump Total CE CE Reduce | Reduce% | CE/sg.m | Roof Con. total Con. | Roof Con.% | CER/sgq.m
Base Case 639,252 272,730 45,752 5,142 962,876 - 0.00 97.81 15.051 770.824 1.953 1.91
Flat_1 634,143 272,736 45,327 5,087 957,293 5,583 0.58 97.25 14.364 770.844 1.863 1.81
Flat_2 633,425 272,756 45,283 5,084 956,548 6,328 0.66 9717 14.372 770.856 1.864 1.81
Flat_3 632,246 272,725 45,214 5,078 965,263 7,613 0.80 97.04 14.326 770.780 1.859 1.80
Flat_0.25% 634,048 272,718 45,350 5,095 957,211 5,665 0.59 97.24 14.300 770.761 1.855 1.80
Flat_0.50% 636,095 272,725 45,495 5111 969,426 3,450 0.36 97.46 15.033 770.777 1.950 1.90
Flat_0.75% 637,647 272,728 45,650 5127 961,152 1,724 0.18 97.64 15.052 770.810 1.953 1.91
lean 15_1 634,919 272,697 45,354 5,089 968,059 4,817 0.50 97.32 14.961 770.734 1.941 1.89
lean 15_2 633,946 272,679 45,345 5,087 957,057 5,819 0.61 97.22 14.181 770.664 1.840 1.79
lean 15_3 633,079 272,640 45,269 5,082 956,070 6,806 0.71 97.12 14.129 770.557 1.834 1.78
lean 15_0.25% 634,984 272,677 45,378 5,098 068,137 4,739 0.49 97.33 14.894 770.651 1.933 1.88
lean 15_0.50% 636,377 272,697 45,512 5,113 959,699 3,177 0.33 97.49 14.965 770.727 1.942 1.89
lean 15_0.75% 637,856 272,725 45,659 5,128 961,368 1,508 0.16 97.66 15.016 770.784 1.948 1.90
Gable 15_1 634,666 272,763 45,324 5,090 957,843 5,033 0.53 97.30 15.107 770.880 1.960 1.91
Gable 15_2 633,665 272,757 45,301 5,088 956,811 6,065 0.63 97.20 14.386 770.869 1.866 1.81
Gable 15_3 632,658 272,727 45,238 5,083 965,706 7,170 0.75 97.09 14.343 770.794 1.861 1.81
Gable 15_0.25% 634,583 272,734 45,378 5,098 957,793 5,083 0.53 97.30 15.057 770.830 1.953 1.90
Gable 15_0.50% 636,289 272,736 45,513 5114 969,652 3,224 0.34 97.49 15.074 770.847 1.956 1.91
Gable 15_0.75% 637,741 272,736 45,659 5,128 961,264 1,612 0.17 97.65 15.071 770.844 1.955 1.91
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EAST Cooling Fan Tower Pump Total CE CE Reduce | Reduce% | CE/sgq.m | Roof Con. total Con. Roof% CER/sg.m
Base Case 639,252 272,730 45,752 5,142 962,876 - 0.00 97.81 15.051 770.824 1.953 1.91
Flat_1 634,109 272,727 45,303 5,088 957,227 5,649 0.59 97.24 14.320 770.800 1.858 1.81
Flat_2 633,452 272,764 45,285 5,084 956,585 6,291 0.66 9717 14.414 770.897 1.870 1.82
Flat_3 632,270 272,720 45,168 5,071 955,229 7,647 0.80 97.04 13.313 770.767 1.727 1.68
Flat_0.25% 634,067 272,718 45,306 5,090 957,181 5,695 0.59 97.23 14.292 770.752 1.854 1.80
Flat_0.50% 636,105 272,720 45,466 5,108 969,399 3,477 0.36 97.46 15.026 770.771 1.949 1.90
Flat_0.75% 637,653 272,727 45,636 5125 961,141 1,735 0.18 97.64 15.049 770.807 1.952 1.91
lean 15_1 634,858 272,718 45,347 5,092 968,015 4,861 0.51 97.32 14.278 770.758 1.852 1.80
lean 15_2 634,418 272,727 45,321 5,090 957,556 5,320 0.56 97.27 14.319 770.802 1.858 1.81
lean 15_3 633,521 272,686 45,234 5,078 956,519 6357 0.66 9717 14.250 770.688 1.849 1.80
lean 15_0.25% 634,972 272,685 45,352 5,095 968,104 4,772 0.50 97.33 14.236 770.684 1.847 1.80
lean 15_0.50% 636,687 272,690 45,496 5111 959,984 2,892 0.30 97.52 14.962 770.699 1.941 1.89
lean 15_0.75% 637,936 272,720 45,650 5,127 961,433 1,443 0.15 97.67 15.014 770.769 1.948 1.90
Gable 15_1 634,292 272,734 45,337 5,092 957,455 5,421 0.57 97.26 14.347 770.828 1.861 1.81
Gable 15_2 633,711 272,775 45,309 5,089 956,884 5,992 0.63 97.20 14.448 770.931 1.874 1.82
Gable 15_3 632,540 272,728 45,215 5,076 965,559 7,317 0.77 97.07 14.358 770.808 1.863 1.81
Gable 15_0.25% 634,262 272,725 45,340 5,094 957,421 5,455 0.57 97.26 14.322 770.779 1.858 1.81
Gable 15_0.50% 636,230 272,720 45,488 5111 969,549 3,327 0.35 97.48 15.031 770.773 1.950 1.90
Gable 15_0.75% 637,714 272,727 45,646 5,127 961,214 1,662 0.17 97.64 15.050 770.807 1.952 1.91
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West Cooling Fan Tower Pump Total CE CE Reduce | Reduce% | CE/sg.m | Roof Con. total Con. | Roof Con.% | CER/sgq.m
Base Case 639,171 272,718 45,752 5,142 962,783 - 0.00 97.80 15.051 770.751 1.953 1.91
Flat_1 634,032 272,718 45,302 5,088 957,140 5,643 0.59 97.23 14.320 770.757 1.858 1.81
Flat_2 633,374 272,756 45,284 5,084 956,498 6,285 0.66 9717 14.414 770.855 1.870 1.82
Flat_3 632,192 272,697 45,168 5,071 965,128 7,655 0.80 97.03 14.313 770.725 1.857 1.80
Flat_0.25% 633,990 272,690 45,305 5,090 957,075 5,708 0.60 97.22 14.292 770.710 1.854 1.80
Flat_0.50% 636,026 272,686 45,466 5,108 969,286 3,497 0.36 97.45 15.026 770.698 1.950 1.90
Flat_0.75% 637,574 272,697 45,635 5,125 961,031 1,752 0.18 97.63 15.049 770.734 1.953 1.91
lean 15_1 634,521 272,796 45,468 5,109 957,894 4,889 0.51 97.31 14.521 770.958 1.884 1.83
lean 15_2 633,970 272,808 45,446 5,107 957,331 5,452 0.57 97.25 14.589 771.030 1.892 1.84
lean 15_3 633,164 272,834 45,385 5,098 956,481 6,302 0.66 97.16 14.604 771.067 1.894 1.84
lean 15_0.25% 635,047 272,804 45,473 5,109 068,433 4,350 0.45 97.36 15.274 770.992 1.981 1.93
lean 15_0.50% 636,434 272,770 45,574 5,121 959,899 2,884 0.30 97.51 15.211 770.923 1.973 1.92
lean 15_0.75% 637,798 272,736 45,656 5,132 961,322 1,461 0.15 97.66 15.136 770.842 1.964 1.92
Gable 15_1 634,213 272,725 45,337 5,092 957,367 5,416 0.57 97.25 14.347 770.784 1.861 1.81
Gable 15_2 633,631 272,763 45,308 5,089 956,791 5,992 0.63 97.20 14.448 770.889 1.874 1.82
Gable 15_3 632,462 272,720 45,215 5,076 965,473 7,310 0.77 97.06 14.358 770.766 1.863 1.81
Gable 15_0.25% 634,186 272,697 45,339 5,094 957,316 5,467 0.57 97.25 14.322 770.736 1.858 1.81
Gable 15_0.50% 636,151 272,690 45,487 5,110 969,438 3,345 0.35 97.46 15.031 770.700 1.950 1.90
Gable 15_0.75% 637,634 272,697 45,645 5,127 961,103 1,680 0.17 97.63 15.050 770.734 1.953 1.91
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South Cooling Fan Tower Pump Total CE CE Reduce | Reduce% | CE/sgq.m | Roof Con. total Con. Roof% CER/sg.m
Base Case 639,252 272,730 45,752 5,142 962,876 - 0.00 97.81 15.348 770.824 1.991 1.95
Flat_1 634,143 272,736 45,327 5,087 957,293 5,583 0.58 97.25 14.364 770.845 1.863 1.81
Flat_2 633,425 272,756 45,283 5,084 956,548 6,328 0.66 9717 14.372 770.855 1.864 1.81
Flat_3 632,246 272,725 45,214 5,078 965,263 7,613 0.80 97.04 14.326 770.780 1.859 1.80
Flat_0.25% 634,048 272,718 45,350 5,095 957,211 5,665 0.59 97.24 14.300 770.760 1.855 1.80
Flat_0.50% 636,095 272,725 45,495 5111 969,426 3,450 0.36 97.46 15.033 770.777 1.950 1.90
Flat_0.75% 637,647 272,728 45650 5127 961,152 1,724 0.18 97.64 15.052 770.811 1.953 1.91
lean 15_1 635,021 272,849 45,500 5111 068,481 4,395 0.46 97.37 14.649 771.130 1.900 1.85
lean 15_2 634,502 272,876 45,458 5,108 957,944 4,932 0.51 97.31 14.692 771.176 1.905 1.85
lean 15_3 633,979 272,886 45,420 5,106 957,391 5,485 0.57 97.26 15.430 771.238 2.001 1.95
lean 15_0.25% 635,520 272,855 45523 5,115 969,013 3,863 0.40 97.42 15.349 771.148 1.990 1.94
lean 15_0.50% 636,771 272,815 45,606 5,124 960,316 2,560 0.27 97.55 15.259 771.049 1.979 1.93
lean 15_0.75% 638,021 272,776 45,673 5,134 961,604 1,272 0.13 97.68 15.159 770.941 1.966 1.92
Gable 15_1 634,666 272,763 45,324 5,090 957,843 5,033 0.53 97.30 15.107 770.879 1.960 1.91
Gable 15_2 633,664 272,757 45,301 5,088 956,810 6,066 0.63 97.20 14.386 770.869 1.866 1.81
Gable 15_3 632,658 272,727 45,238 5,083 965,706 7,170 0.75 97.09 14.343 770.794 1.861 1.81
Gable 15_0.25% 634,582 272,734 45,378 5,098 957,792 5,084 0.53 97.30 15.057 770.830 1.953 1.90
Gable 15_0.50% 636,289 272,736 45,513 5114 969,652 3,224 0.34 97.49 15.074 770.847 1.956 1.91
Gable 15_0.75% 637,741 272,736 45,659 5,128 961,264 1,612 0.17 97.65 15.071 770.844 1.955 1.91

82



AN U4 LAPSATNAIINUNIANNEIURIANITNTLALAY RTTV = 4.57 luusazia

North Cooling Fan Tower Pump Total CE CE Reduce | Reduce% | CE/sg.m | Roof Con. total Con. | Roof Con.% | CER/sq.m
Base Case 635,322 272,606 45,324 5,082 968,334 - 0.00 97.35 6.424 768.902 0.835 0.81
Flat_1 633,314 272,647 45,151 5,057 956,169 2,165 0.23 97.13 6.529 769.007 0.849 0.82
Flat_2 632,816 272,648 45,121 5,055 965,640 2,694 0.28 97.08 6.533 769.014 0.850 0.82
Flat_3 632,096 272,620 45,059 5,052 064,827 3,507 0.37 97.00 6.512 768.963 0.847 0.82
Flat_0.25% 632,952 272,619 45,130 5,060 955,761 2,573 0.27 97.09 6.500 768.958 0.845 0.82
Flat_0.50% 633,804 272,613 45,197 5,067 956,681 1,653 0.17 97.18 6.481 768.946 0.843 0.82
Flat_0.75% 634,547 272,611 45,262 5,075 957,495 839 0.09 97.27 6.456 768.927 0.840 0.82
lean 15_1 633,557 272,613 45,164 5,058 956,392 1,942 0.20 (£ 510) 6.467 768.945 0.841 0.82
lean 15_2 633,146 272,611 45,151 5,057 955,965 2,369 0.25 97.11 6.446 768.927 0.838 0.81
lean 15_3 632,511 272,577 45,095 5,054 965,237 3,097 0.32 97.04 6.423 768.848 0.835 0.81
lean 15_0.25% 633,349 272,580 45,144 5,062 956,135 2,199 0.23 97.13 6.432 768.870 0.837 0.81
lean 15_0.50% 633,913 272,600 45,222 5,069 956,804 1,530 0.16 97.20 6.435 768.866 0.837 0.81
lean 15_0.75% 634,588 272,606 45,282 5,075 957,551 783 0.08 97.27 6.432 768.897 0.837 0.81
Gable 15_1 633,465 272,647 45,149 5,058 956,319 2,015 0.21 97.15 6.534 769.011 0.850 0.83
Gable 15_2 632,980 272,649 45,136 5,057 965,822 2,512 0.26 9410 6.539 769.020 0.850 0.83
Gable 15_3 632,301 272,620 45,078 5,054 965,063 3,281 0.34 97.02 6.520 768.968 0.848 0.82
Gable 15_0.25% 633,126 272,620 45,143 5,062 955,951 2,383 0.25 97.11 6.505 768.961 0.846 0.82
Gable 15_0.50% 633,831 272,613 45,221 5,069 956,734 1,600 0.17 (o |'©) 6.484 768.947 0.843 0.82
Gable 15_0.75% 634,528 272,611 45,265 5,075 957,479 855 0.09 97.27 6.457 768.927 0.840 0.82
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EAST Cooling Fan Tower Pump Total CE CE Reduce | Reduce% | CE/sg.m | Roof Con. total Con. | Roof Con.% | CER/sq.m
Base Case 635,322 272,606 45,324 5,082 968,334 - 0.00 97.35 6.424 768.902 0.835 0.81
Flat_1 633,299 272,641 45,139 5,057 956,136 2,198 0.23 97.13 6.509 768.987 0.846 0.82
Flat_2 632,828 272,649 45,122 5,055 965,654 2,680 0.28 97.08 6.552 769.032 0.852 0.83
Flat_3 632,103 272,619 45,031 5,048 954,801 3,533 0.37 96.99 6.506 768.957 0.846 0.82
Flat_0.25% 632,955 272,619 45,109 5,057 955,740 2,594 0.27 97.09 6.497 768.954 0.845 0.82
Flat_0.50% 633,800 272,613 45,200 5,066 956,679 1,655 0.17 97.18 6.479 768.944 0.843 0.82
Flat_0.75% 634,536 272,611 45,271 5,074 957,492 842 0.09 97.27 6.455 768.926 0.839 0.82
lean 15_1 633,628 272,620 45,175 5,059 056,482 1,862 0.19 97.16 6.490 768.968 0.844 0.82
lean 15_2 633,319 272,641 45,146 5,058 956,164 2,170 0.23 97.13 6.509 768.989 0.846 0.82
lean 15_3 632,650 272,608 45,079 5,052 955,389 2,945 0.31 97.05 6.478 768.912 0.842 0.82
lean 15_0.25% 633,467 272,608 45,133 5,060 956,268 2,066 0.22 97.14 6.471 768.917 0.842 0.82
lean 15_0.50% 634,069 272,608 45,215 5,067 956,959 1,375 0.14 97.21 6.460 768.916 0.840 0.82
lean 15_0.75% 634,699 272,607 45,278 5,075 957,659 675 0.07 97.28 6.444 768.911 0.838 0.82
Gable 15_1 633,384 272,646 45,154 5,059 956,243 2,091 0.22 97.14 6.522 768.999 0.848 0.82
Gable 15_2 632,990 272,651 45,140 5,057 955,838 2,496 0.26 9410 6.567 769.048 0.854 0.83
Gable 15_3 632,179 272,639 45,052 5,051 964,921 3,413 0.36 97.01 6.526 768.973 0.849 0.82
Gable 15_0.25% 633,062 272,620 45,125 5,059 955,866 2,468 0.26 97.10 6.510 768.965 0.847 0.82
Gable 15_0.50% 633,868 272,618 45,210 5,067 956,763 1,571 0.16 (o |'©) 6.487 768.950 0.844 0.82
Gable 15_0.75% 634,569 272,612 45,276 5,074 957,531 803 0.08 97.27 6.458 768.928 0.840 0.82
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West Cooling Fan Tower Pump Total CE CE Reduce | Reduce% | CE/sgq.m Roof Con. total Con. | Roof Con.% | CER/sg.m
Base Case 635,248 272,579 45,323 5,082 068,232 - 0.00 97.34 6.424 768.859 0.836 0.81
Flat_1 633,191 272,613 45,138 5,057 955,999 2,233 0.23 97.11 6.509 768.944 0.846 0.82
Flat_2 632,754 272,641 45,121 5,055 955,571 2,661 0.28 97.07 6.552 768.990 0.852 0.83
Flat_3 632,031 272,608 45,030 5,048 954,717 3,515 0.37 96.98 6.506 768.914 0.846 0.82
Flat_0.25% 632,883 272,607 45,109 5,057 955,656 2,576 0.27 97.08 6.497 768.911 0.845 0.82
Flat_0.50% 633,727 272,606 45,099 5,066 956,498 1,734 0.18 97.17 6.479 768.901 0.843 0.82
Flat_0.75% 634,459 272,599 45,270 5,074 957,402 830 0.09 97.26 6.455 768.883 0.840 0.82
lean 15_1 633,514 272,649 45,221 5,067 956,451 1,781 0.19 97.16 6.600 769.034 0.858 0.83
lean 15_2 633,210 272,658 45,210 5,065 956,143 2,089 0.22 97.13 6.631 769.069 0.862 0.84
lean 15_3 632,601 272,679 45,239 5,061 955,580 2,652 0.28 97.07 6.638 769.098 0.863 0.84
lean 15_0.25% 633,303 272,651 45,187 5,067 956,208 2,024 0.21 97.14 6.590 769.044 0.857 0.83
lean 15_0.50% 633,848 272,640 45,233 5,072 956,793 1,439 0.15 97.20 6.538 768.986 0.850 0.83
lean 15_0.75% 634,552 272,611 45,295 5,077 957,535 697 0.07 97.27 6.483 768.924 0.843 0.82
Gable 15_1 633,310 272,619 45,154 5,059 956,142 2,090 0.22 97.13 6.522 768.956 0.848 0.82
Gable 15_2 632,891 272,647 45,139 5,057 955,734 2,498 0.26 97.09 6.567 769.005 0.854 0.83
Gable 15_3 632,106 272,612 45,052 5,051 954,821 3,411 0.36 97.00 6.526 768.931 0.849 0.82
Gable 15_0.25% | 632,990 272,611 45,124 5,059 955,784 2,448 0.26 97.09 6.510 768.922 0.847 0.82
Gable 15_0.50% | 633,795 272,606 45,209 5,067 956,677 1,655 0.16 97.18 6.487 768.907 0.844 0.82
Gable 15_0.75% | 634,508 272,600 45,259 5,074 957,441 791 0.08 97.26 6.458 768.885 0.840 0.82

85



South Cooling Fan Tower Pump Total CE CE Reduce | Reduce% | CE/sgq.m Roof Con. total Con. | Roof Con.% | CER/sg.m
Base Case 635,322 272,606 45,324 5,082 958,334 0 0.00 97.35 6.424 768.903 0.835 0.81
Flat_1 633,314 272,647 45,151 5,057 956,169 2,165 0.23 97.13 6.529 769.007 0.849 0.82
Flat_2 632,816 272,648 45,121 5,055 955,640 2,694 0.28 97.08 6.533 769.013 0.850 0.82
Flat_3 632,095 272,620 45,059 5,052 954,826 3,508 0.37 97.00 6.512 768.963 0.847 0.82
Flat_0.25% 632,952 272,619 45,130 5,060 955,761 2,573 0.27 97.09 6.500 768.958 0.845 0.82
Flat_0.50% 633,804 272,613 45,197 5,067 956,681 1,653 017 97.18 6.481 768.946 0.843 0.82
Flat_0.75% 634,547 272,611 45,262 5,075 957,495 839 0.09 97.27 6.456 768.927 0.840 0.82
lean 15_1 633,801 272,690 45,228 5,067 956,786 1,548 0.16 97.19 6.658 769.137 0.866 0.84
lean 15_2 633,460 272,697 45,200 5,066 956,423 1,911 0.20 97.16 6.678 769.158 0.868 0.84
lean 15_3 632,896 272,720 45,123 5,065 955,804 2,530 0.26 97.10 6.699 769.191 0.871 0.85
lean 15_0.25% 633,622 272,686 45,063 5,069 956,440 1,894 0.20 97.16 6.634 769.123 0.863 0.84
lean 15_0.50% 634,156 272,656 45,233 5,074 957,119 1,215 0.13 97.23 6.567 769.052 0.854 0.83
lean 15_0.75% 634,679 272,639 45,287 5,078 957,683 651 0.07 97.29 6.479 768.978 0.843 0.82
Gable 15_1 633,465 272,648 45,149 5,058 956,320 2,014 0.21 97.15 6.534 769.012 0.850 0.83
Gable 15_2 632,980 272,649 45,136 5,057 955,822 2,512 0.26 97.10 6.539 769.020 0.850 0.83
Gable 15_3 632,301 272,620 45,078 5,054 955,053 3,281 0.34 97.02 6.520 768.968 0.848 0.82
Gable 15_0.25% | 633,126 272,620 45,143 5,062 955,951 2,383 0.25 eyl 6.505 768.961 0.846 0.82
Gable 15_0.50% | 633,831 272,613 45,221 5,069 956,734 1,600 0.17 97.19 6.484 768.947 0.843 0.82
Gable 15_0.75% | 634,528 272,611 45,265 5,075 957,479 855 0.09 97.27 6.457 768.927 0.840 0.82
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