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ABSTRACT

This study aims to assess Thai’s Rating of Energy and Environmental Sustainability
(TREES) for Existing Building using DPU Place Hotel, Dhurakij Pundit University as a case
study. A case building has useful floor areas about 1822.94 m’. The 1" floor is service area. The
2" and 3" floors are guest rooms. The assessment is shown that under the current situation,
DPU Place Hotel gets 46 points or Silvers level and the average specific energy use of building is
116.9 kWh/mz/y. The study used EnergyPlus model to simulate the energy performance of the
building and to assess the energy-savings of the proposed measures. It is found that the domestic
hot water system utilizes the highest amount of energy (42%) and followed by air-conditioning
system (40%), and lighting and appliance (18%). The energy-saving measures have been
proposed to assess energy-saving potentials and to add points under the Energy and Atmosphere
(EA) Category in topics EA1, EA2, EA3, and EA4 in order to move to the Gold level. The
economic analysis of four measures is shown as follows. Measure 1 is the use of renewable
energy by installing a solar water heater with the investment of 345,000 Bath, Payback Period is
1.74 year and average decreased energy use of 8.23% per year or equivalent to saving of
197,756.51 Bath/year. Measure 2 is changing to Low-E glass with the investment of
828,925 Bath, Payback Period is 6.36 year and average decreased energy use of 5.42% per year or
equivalent to saving of 130,194.03 Bath/year. Measure 3 is changing to LED light bulbs with the
investment of 62,673.75 Bath, Payback Period is 1.71 year and average decreased energy use of
1.65% per year or equivalent to saving of 36,517.93 Bath/year. Measure 4 is changing to high-

efficiency air-conditioners with the investment of 1,845,000 Bath, Project Period is longer than



the project period and average decreased energy use of 1.48% per year or equivalent to saving of
35,455.30 Bath/year. The most economic value measure is Measure 3 which is changing to LED
light bulbs. Thus, DPU Place Hotel can use the findings for application of TRESS for Existing

Building or as database for retrofitting.

Keywords: Building Energy Simulation, Energy and Environmental, Sustainability
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Imperial Units | SI Units

qas N = 60q/V N = 3600q/V
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20A5397A ‘ﬁuﬁﬁﬁﬁﬂ(A) anusaua i ) 9n51M3 IMaQ)
(mz) (m/min) (ms/min)
‘%‘H 1 1.88 49.07 92.68
Fu 2 3.31 84.12 278.46
%143 3.50 91.13 319.70

MI9N 4.8 9A3INIILVIGOINA

20M33999 YUIATHIBA (m’) 9n51713 1118917 (m " /min)
Fu1 499.90 92.68
Fu2 499.90 278.46
Fu3 499.90 319.70
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Your Name.

COMPEOY.iivsiivimrimsiosisirsianissisir

T — Fax
Mobile phone

E-mall address.

Room Number. Date of Stay.

Overall, how satisfled are you with your stay?
Una(@pamc

Outstanding
0 9 8 7 6 5 4
0O Q 0ooooo :I =] U

Are there any suggestions or comments you would like to add /
daumnpuutifoadulu o (Tsmmy)

[About you )

DPU |

Pla:c

Dhurakij Pundit University
Bangkok

Let Us Serve you
Better

Dear Guest,

Weicome to DPU Place at Dhurakij Pundit
University. We value your visit and will
offer our utmost to make your stay best
comfortable.

We would appreciate your views regarding
to your stay with us, because only you
can tell us if we are meeting your
satisfaction, needs and expectations.
Please take a few minutes to complete
this form. You may leave it at the
Reception or with any member of our
staff.

Thank you for choosing to stay with us.

Yours sincerely,

General Manager

[Genéral Questions / Sayavall

1. Purpose of your vist/Taqimassizasmndin

Qeusiess  Q Seminar Q Tour
e g/ dinan Lt

Ofavel O Pessure
Howdn i

1 Other [please specify) / du 1 (Whwazy).

. Have you previously stayed at DPU Place? / vinuamnls
BinlacRndtviati

Q Yes. Frequency / tnu Redo... Q No. / bian

. Why did you select DPU Place? / mauadivinusianind
Tsoumuiy wiaw

Q Your choce / o
Q Advertisement / l- anso

0 Recommendation from /muuumn
Q Other / §uy

4. What would be your overall rating of DPU Place? /
wdnxal faulluewnsTnunluarmiinuacvin
O Exceilent Q Good =] Av:vage Qe
& «mmm
5. What do you like most about DPU Place? / Softving
UrssiutatuTsouss Ay maa

6. What improvement would you suggest? / &vfiviou
#nansbitinipluTsous SRy mar

[Front Office / wsundauiu

N

1. Was your reservation handied correctly? / misdhsasiaesin
QndBamHANARIMT

QvYes/ 0 No/ itat
2. Staff efficiency and courtesy / amawnmAnTrvasvinem

(S8nuAouasMuunsum)
Excellent Good Average

Poor
6 wald deauin

Reservation staff o o o o

wilng udviaeniaeia

Receptionist a o o o

ylnavoniu

Telephoneoperstos O O O O

ilnavuiuTyrsdvd

Cashiers o @ a a

Wiy

3. Speed and efficiency of service / anumwutAIBTIAEY
iy
Bxcellent Good Average Foor
fann L] wald

dipelfiniz
Checkin a a
mstumsdady

ol a o o0 a
s

Housekeeping Department / ununwiin i

1. Staff efficlency and courtesy / qmmwmnmmnmxmu
(Ao douneMrmng)
!lmt Good Average Poor
a vmld vu#‘JI‘.nha

Housekeeping stalf a
mmuuwwnmanm

Laundry st 9 o o o
i N

2. Speed and efficiency in the handling of your requests / A
nadhumsidumadataoma
“enl Cx‘c‘! Ive‘ age Poor
o uts daaihaie

o o
winamhATmEz RN
Laundry staff 2 o a a

wilnassungnle

3. Standard of room / snesguiooin
xcellent Good Avera
e & vald ﬂnaﬂ!u\.u
Funitreand supptes O O

ntaotdluiaein
Decoration o o o a
mannssmeluiasin
Cesninessonyowrstay O QO O 0
niuaaanIEHNIN

ndry service o o o o

La
amdinta

Condtion of electrical appliances and fiting /
usnedasteitantémaetuiaainagtusmmd
OYes 0 No [plese secky].

u it (Lo

Conditon of television and sateiite system / =y
TrmaasdgonaamiAm IS

OYes 0 No [please specify)..
] it (W

[ & Security / mrasr

pnlaandy

1. Efficiency and courtesy of security officers / aoum
nmAmszaswinetnamalasady
Excellent Good Average Poor
fan A wold fanhap
o & W0

2. Efficiency and courtesy of maintained officers /
AamRMANIEaswInemdamhy
Excell

®no & s nmmu
a

[Further comments / Saauanund
Kindly give further comments

* Outstanding staff.
wilnannAnsthinals

Department...
o
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M3199 4.9 A13199399TAuHYNNMeTY 111 10.00 W. gUMINBUBNBYN 37 DAY AITYE

NIV | MUNHN(C) AT %RH HINENTN
1 27.3 52.04
2 26.7 54.06
3 26.3 52.33
4 25.7 49.80
5 26.7 53.22
6 25.7 51.20
7 26.3 52.44
8 26.7 52.32
9 25.2 51.71
10 26.4 48.51
1 25.4 49.99
12 25.1 51.88
13 25.1 50.09
14 252 54.07
15 25.4 52.11
16 252 50.78
17 25.2 52.04
18 25.5 54.06
19 257 51.09

20 25.7 50.77
21 252 51.02
22 25.7 50.01
23 26.2 52.10
24 252 53.11
25 25.7 52.40
26 25.1 50.09




= '
M1919N 4.9 (7D)

90057970 | gqamgi | AN %RH HINENTN
27 25.2 54.07
28 25.4 52.11
29 25.2 50.78
30 25.7 51.44
asiazuuy AzuUWAL 2 Aznuudld 2

d‘ < A 9 1
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NUIAN 7 MI10INUNANIENUADFIIAADY (Environmental Protection)
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AN 60 746,350 3,162,285.71 424
MEIBU 60 815,548 3,426,730.38 4.20
NOHAIAN 60 500,778 2,232,364.98 4.46
QU8 60 589,366 2,551,994.42 433
ATNYIAY 60 680,789 2,878,611.24 423
FIMAY 60 860,355 3,577,412.19 4.16
AUBIBU 60 654,848 2,893,739.29 4.42
AA1AN 60 714,589 3,117,482.74 436
WO AINIGU 60 673,247 2,993,435.09 4.45
FUNAY 60 582,231 2,494,965.56 4.29
32U 8,470,910 36,310,534.95 4.29
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{ a & 4 o 3 [ a d
AT 1 ﬂ'li@'lf’Wl\‘]Lﬂdif]\WH“IJ'I%IE)HWﬁQ\‘]'IULLﬁQE]']“VWIEJ (Solar Water Heater)

9
v

[ a 4 o %’ o a Jd o
M3 ldndanunaunu TasnsanaunI 0911113 UNaINUIEIDINAE 91U 4
a 1 A 9/%’ a A = ' o 3
ga TagAaainaundoms e Isausuanigmaa 1ud) w.e. 2559 — 2560 1M1AD 350 m'ly
N30 1NN 972.22 2A3/3U IATOINAANHUATOIVUIA 50,244 kI 1A 69,000 UM 5INAT
Y Y
AUTUMIAAAT 25% 2NN 86,250 VINADYA AIINY 300 AAT VIAUHUNTAAAITIUI 4
1309 TagAaszoz Insanish 151 waglianhgesnuiilay 10,000 v msldwasanlaih

59U 1Y 167,003 kWhiy mawHins 19 113 23m180 91.61 kWh/m'ly

M5190 4.12 2 uiITeEA2 m3ldnasnumaunurdandinunauny

alnanasaeioin anag S2812
AN 1 HUVUDIA09 yam AUNY
(VM) . -
(KWh/y) @il @)
Y Y
AAAINAINUNALNY ARAY
! v
ATPITNT O UNGINY 345,000 | 46,097.09 kWh/y | 197,756.51 | 1.74 1
HA901NAY
60000 A
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40000
-
= 30000
x W riguilfinly
20000 W weailfinlp
10000
0
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H 9 I
MNA 4.33 WFoUNEUMNAINIUNDU — HAT mmm’%m‘ﬁmws@uwawmumam@é’
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o 4 v o
WAININ 2 aNUIaEUNILINYTENTANAINU (Low - E)

Tagasnuilasunszanilszndanasau (Low - E) $1494 331.57 a5.4. IagAan
o dy dl Y= ¢=' % 3
fuuiuinszannseueIs Iswsuaigmad Taolasunszandsendandsaiu (Low —E)
v v
N OUAAAITIAT 2,000 VIN/AT. L. TINAIAUHUNITANAT 25% FLNIA 2,500 VIN/AT.Y. 1ag
AnszerIngansn 151 mslawaaanu Wiy widy 182,752 kWhy aaaiins 14 1ih

UMY 100.25 kWh/m’/y

M99 4.13 2UNILINY32HIANGINY (Low - E)

, . anasyam | sze
. AINY alnanasneailain

= Q = A

AINSN 2 . @Al AUNY
(VM) HUVUIA09 (KWhly) -
a
nszaniserdanasay
(Low - E) 828,925.0 30,348.26 kWh/y 130,194.03 | 6.36 1)
1IN 331.57 A5,

kwh

[ EETH

R KT S

d‘ = 1 2 U 2
NNN 4.34 Lﬂ%ﬂumwmwmﬂuamuﬂiz%ﬂﬂiwaﬂwawm (Low - E)



WAININ 3 aanuilasuriasniserdanaaaiu (LED)

ti' Y [ t:' o a
wasunaealseridanasau (LED) lagnisilagurasa 91191 306 viaoa A

A = = A o = 1w [ '
52z Insamsh 151 wasinlasuginssinng 23 1m1AD 26,599.50 1IN NTaINUYan
62,673.75 110 A1 I Fhanauniy 8,512.34 kWhiy #3010 36,517.93 1maell Uszeems

Aunuodn 1.71 T msldnasanldihs sy miny 203,833 kWhy arasiinas e Wi

AU 111.82 kWh/m'/y

d‘ d' v U
1319 4.14 ammﬂaﬂuﬁaaﬂﬂiwaﬂwawm (LED)

' . anasyan | ez
. ANy alnanasaetoin
= Q = A
AN 3 ) @mAl) | aunu
@) | uuuudIase (kWhly) .
@)
wasuvaonilszvda
3 ) 62,673.75 8,512.34 kWhy 36,517.93 1.72
WA TIUIU 306 YDA
60000 —
50000
40000
'E 30000
= W el
[ | wlAey

20000

10000

MW 4.35 1WSeuneumsldndaanu nlasumasailszrdandaa (LED)
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= < & > Sy 1o g
Y1nInN1In 4 !‘]JaElu!ﬂiEN‘]Ji‘lJEﬂﬂ'lﬁ'VluliJ‘Vl'laWEl‘lfu‘UiiEJ'lﬂTﬁ (AC)

a g’a 4 @ a 4 J o a

Tasaanuanauas09lSueInIATzUUBUI05 MBS S1UIU 41 3@ TagAnaIn
o A o y aa = A o
uwnsesdivemananuanelulswsudiigmad il we. 2560 Taein3oetlSuons 1

1 9 9

1A30IN5OUAAAITIAT 36,000 V1N TINAIAUTUNITAAAT 25% MINY 45,000 LINADYA 1A0
a dl = = o (% 1 d' =) A ! U
Aaszezlnganisn 151 uazfianhzesnuiaeniest/ag 2,000 UM WIONINY 82,000
vnaell mslanaanu uihsn mid 204,835 kWhiy maaiims 19 Inihsumindy 112.37

kWh/mz/y

~ v 9 A o < % A 1 o g
AN 4.15 AINUNIVD !‘]JaﬂuﬁﬁﬂTﬂ'Nillﬂuﬁlu3$‘U‘1J‘1J3‘1J’E)Tﬂ']ﬁVlhlﬂJ‘Vl”IanJG]fu‘Uiifﬂﬂ”lﬂ

alnanasnoll anag S282
4 U , . &
NAININ 4 INUVVVDIA09 yam AuNY
(VM) . .
(KWh/y) @il 1))
nlasuniefuerme 1 INUTZEE

11871 R32 52U Inverter 1,845,000 8,264.64 kWh/y 35,455.30 JGEARE

U 41 19309
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H 9 I
MNA 4.36 1W5oUINIUAMNAINUNDY — 1ad @]ﬂ@]ﬂ!ﬂ%ﬂﬂﬂiﬂﬂWﬂWﬁi%UU Inverter
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AN 5 1101A5MN 1+ BIMTNI3N 2 (Solar Water Heater + Low E) 11314
W i 510D 136,655 kWhiy adasiinas 19 1T 5 aumindy 74.96 kWh/m’y

AIMIN 6 ¥1U1ATAITN 1+ ¥1MINI5N 3 (Solar Water Heater + LED) 01314
W s 510D 157,736 kWhiy adasiins 19 1dihsaumindy 86.53 kWh/m'ry

1AM 7 11319501390 1+ VIATNI3N 4 (Solar Water Heater + AC) 1314
naau Inlihsm mdy 158,738 kWhiy aawtins 19 1Wihsamminy 87.08 kWh/m’/y

d’ ) ~ A 9 o FY
11A3MIN 8 11U1ATNITN 2 + 1195139 3 (Low E + LED) m3 1emaaarn 1nii
L% 1T v A Y LY 2

59U 1AV 173,485 kWhiy AawHins 19 13 33m1AD 95.17 kWh/im'ly

1AIMIN 9 111N 2 + 193NN 4 (Low E + AC) M3 ldndaan il
59 MY 174,487 kWhiy Aaasiinis 19 Wi auminsy 95.72 kWh/my

MATNMIN 10 VIWIATATN 3 + W1ATAIN 4 (LED + AC) M3 lawadaau Tulihsu
A 195,568 kWhiy A1aaHin13 19 i3 3miy 107.28 kWh/m'/y

11A3MIN 11 1101950157 1 + 11950157 2 + ¥1A5A15N 3 (Solar Water Heater +
Low E + LED) m3lanaaanu Iy midy 127,388 kWhiy aaasiins 19 10 aumindy
69.88 kWh/m’/y

AININ 12 1WIATNITN 1 + WIATTN 2 + VIATATN 4 (Solar Water Heater +
Low E + AC)M3lamasau lsihsm widy 128,390 kWhiy araadinas 19 s ihs sy
70.43 kWh/m'/y

IAINISN 13 11W1ATATN 2 + WIATNITN 3 + WIATNSN 4 ( Low E + LED +
A0 m3landeau Wiy iy 165,220 kWhy a1aeiinas 19 15 amma 90.63
kWh/m’ly

4 . & 4 r 4
11AIMIN 14 1IWIATNTN 1+ WIATATN 2 + WIATAITN 3 + WIATNITN 14(Solar
9 [ 9, [ (=

Water Heater + Low E + LED + AC) m3lamaaanu Inihsm wiiny 119,123 kWhiy adast

M3 19 115239173 65.35 kWh/m'ly
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aluih Al

CRYY Mmon | anasgam | mslFlWdhson | szevAu

NAINS (L) suudIEes | (WM (kWh/m’/year) | nu)
Jﬂﬁiﬂﬁﬁ 1 (Solar Hot Water) 345,000.00 46,097.09 197,756.51 91.61 1.74
iﬂﬁiﬂﬁﬁ 2 (Low E) 828,925.00 30,348.26 130,194.03 100.25 6.37
iJWﬁfniﬁ 3(LED) 62,673.75 8,512.34 36,517.93 111.82 1.72
11A3MIT 4 (AC) 1,845,000.00 | 826464 | 354553 112.37 52.04
lﬂﬂiﬂﬁ‘ﬁ 5(1+2) 1,173,925.00 | 76,445.35 327,950.54 74.96 3.58
1J1C5]§ﬂ1§‘lc/!i 6 (1+3) 407,673.75 54,609.43 234,274.44 86.53 1.74
llW]iiﬂﬁ‘lc/!i 7 (1+4) 2190000.00 54,361.73 233,211.81 87.08 9.39
llW]iiﬂﬁ‘lc/!i 8 (2+3) 891598.75 38,860.6 166,711.96 95.17 5.35
llW]iiﬂﬁ‘lc/!i 9 (2+4) 2,673,925.00 38,612.9 165,649.33 95.72 16.14
W1ATATT 10 (3+4) 1,907,673.75 | 16,776.98 | 71,973.23 107.28 26.51
WIATATT 11 (14243) 1,236,598.75 | 84,957.69 | 364,468.47 69.88 3.39
WIATATT 12 (142+4) 3,018,925.00 | 84,709.99 | 363,405.84 70.43 8.31
WIATATT 13 (243+4) 2,736,598.75 | 47,125.24 | 202,167.26 90.63 13.54
NWﬂiﬂﬁ‘ﬁ 14 (142+3+4) 3,081,598.75 | 93,222.33 399,923.77 65.35 7.71

{ y A 4 @
ﬂ'lﬂ@l'li'l\‘]ﬁ 4.16 Lﬁ@‘wﬂ1§m1ﬂ31ﬂlﬂil131‘(%1/]']%?{5‘]92?(']?(@561]@\1“1@5fﬂiﬂaﬂ )
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Y1 I Aq Ya 12
(Solar Hot Water) ui7vziuninsnisnlgquasnugauail

A dyv:s‘ Aq Ya 12 [
INTN1IN 2 (Low E) mmmsmﬂummmsw“lmmamuqa umwammmu"lu

gann dawalianniaulylumsasnud

P < AHq Ya v ' Y o
WIMIN1SN 3 (LED) L’IJ‘IJ?JW'ISﬂTi‘VI1%\11!@3\1‘1@1!1!@EJLW]ﬁTﬂJTiﬂﬁﬂﬂ"lﬁi%’Wﬁ\‘lﬁH

I { o w a
1W# 18wn waseuunumsasuge Jutlumasmsinianlsludwodu q Tunmsiasan

n1yadNu

A < Hq Ya Y o a
WNINISN 4 (A/C) L‘]J‘LHJ"I@]SﬂﬁVIi%NH@W;HQQ Ll@]ulﬂWaﬁﬂuu%uﬁ’]l!aglﬂu@']q

v
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Tnsemsnaa3 demaldnnuiaulalunmsamuiles
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agiwamsanmn
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5.1 agdwamsfinmn
4 ° Aa 4 Aa @ o
lumsanyuieiimsdsziiueimsaumnamnsdsziiuau g uN1ana 19
2 v o o ' ] 9 a A A o
sazdunadonIne (drrsvermsszrngddan) Taslderns Tswsuaigmaa viInerdy

v a QJ

a 4 a A v
TINIVUNAY i%ﬂﬂﬂmlﬂﬂﬂﬁﬂi&%ﬂ@gﬁ 46 AZUUU (52A Silver)

v 9
ms1eh 5.1 agilmanisisziiung s e

#Wave yorhte AZUUY | AZUUY
163y g
BM MFUITHITIANTOINS (Building Management) 6(1) 2
SL FauSauaziisiend (Site and Landscape) 17 10
wC miﬂigﬁﬁjﬂﬁli (Water Conservation) 8(1) 7(1)
EA | Wa9ULagU5381NA(Energy and Atmosphere) 27(2) 6(2)
MR JAQUATNINGINT (Materials and Resources) 17 7
IE AMANYBIENIAdeNMe luIATS 14(1) 8(1)
(Indoor Environmental Quality)
EP ﬂﬁ“ﬂ@ﬁﬁlu 21| ﬂ‘izﬂﬂﬁi’ﬂé’ﬁLL’J@&J’E}N(EnVironmental Protection) 5 3
GI UIANNTTY (Green Innovation) 6 3
U 100(5) | 46(5)

' Y] '
10A151990 5.1 WIANITUINAMTUTLNUNT 8 MudranuNlunulan 4

WAULAZUTTOINA  (Energy and  Atmosphere) HAZLUUAININIY00U V4 1A a1

masnanmsaalanasnumelusiasuazdiamunsamuazuuu lunuavoInaInuLa

Y o 9 [ 9 o
vusserna IaglglUsunsusiaoenislenasaiulue1nts EnergyPlus #5190 0U31809N14
a 4 1 o 1 [
AUNIADS WU Usnams 1 Iiihveseramsauuuusiass e lndiReenulsuansls

v ] ! <3 4 1
wasu Iihveserns awlu@dear 1Wid wa2sso injeSisudniunarandeusg
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~ =\ J 2 4 A A = 9 o
4.75% vaz w1l w.a.2560 Dilodudn NIRRT UBEN 4.04% 9130 TFUDUTIA0INI
a 4 a A A Y d? dy I @ = o
ADUNANDIVDIDIANT 153 TUANGWad N3NNI UAMNUMIANEINIATMINITUTEHdn
[ a 1 4 v e
wasuuazlszdiuanudummMaATEgNaas 1aeliu1nsmsnanaeil
v Y r Y
PIATNITN 1 MslFndraunaunulagn1sanadnI a1 o UNaI91Y
a 4
UEI01NAEY
d' d' U Q
11957159 2 Wasunszanlsznganaay (Low-E)
d' d' U QU
11957159 3 Wasunasallserdanaday (LED)
A = A o A a
s 4 aswnsealSuemalszansamgs

a 1

Y o 1 o ] '
"lﬁflmiunmazmmmimwﬁu Wmtimﬁ’mmemmiau dl| ﬁﬁmimnu

[

el 1dnasns i lunnuea i fad

MNATMTA 1 MIAAR AL 89T ZoUNSIULAI91AT (Solar Water Heater) 19
Ruasmuisguna 345,000 1 aayiing 14 1Wdhs iy 91.61 kWh/m’ly

1ATA15R 2 asunszanlsendandsau (Low - E) 195uasmuilszun
828,92511M MA¥HMT 1% 113139310 Y 100.25 kWh/m'/year

w1asnsi 3 Wasunaeadszudandian CED) 191Tuamuilszum
62,673.75 VN ey M3 18 139310 Y 111.82 kWh/m/ year

A a Z}, A [ a o o Y a
W1ATNITN 4 AAANUATEIUSUOINIATEUUOUIBS NS Glmquamuﬂizmm

1,845,000 V10 Maainig 19 1323100 112.37 kWh/m'/ year
WIATATN 51181930150 1 + WIATAIIN 2 (Solar Water Heater + Low E) 19131
asuszunat 1,173,925 1 aaatins 19 s umAY 74.96 kWh/m2/ year
UIATATN 6 WIWIATNITN 1 + W1ATAIIN 3 (Solar Water Heater + LED) 14131
asulszum 407,673.75 U aaatins 14 W #hs iy 86.53 kWh/m’/ year
WA3n1N 7 119350 1 + 1183157 4 (Solar Water Heater + AC) 1413u
anusEun 2,190,000 U1 MATENT 1F IWlTh5 20910 87.08 kWh/m™/ year
~ ° ~ A va
WINTMTN 8 1WINIATNIIN 2 + W1ATM5N 3 (Low E + LED) THuasnuilszunm
891,598.75 V1N MawHg 1% 113230101 95.17 kWh/m/ year
~ ° ~ ~ Ya
WINTMTN 9 1WIWIATNMIN 2 + WIATMIN 4 (Low E + AC) TsRuasnuilszunm
2,673,925.0 1N AR5 19 113230191 95.72 kWh/m/ year
~ ° A A Ya
WIAIMIN 10 1WIAINIIN 3+ 11AINI3N 4 (LED + AC) T9Ruaanuilssunm

1,907,673.75 1M AawHin 3 19 1WA 5 M8 107.28 kWh/m'/ year
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1IATMSA 11 1NATATA 1+ 118537 2 + 11850157 3 (Solar Water Heater +
Low E-LED) l¥duasnuiszana 1,236,598.75 I  a1aaiin13 19 lWisauminy
69.88 kWh/m’/ year

1AM 12 5IATNISA 1+ WIATNISH 2 + WIATNISN 4 (Solar Water Heater +
Low E + AC) l#duasuilszuna 3,018,925.00 1M A18aiinis 19 1W s auminy
70.43 kWh/mz/year

WATMIN 13 1IATNTA 2 + 11ATMTA 3+ 11ATA5H 4 (Low E + LED + AC)
TéRuasmuilszina 2,736,598.75 1 maatinig 14 Wi aui1ny 90.63 kWh/m™/ year

WIATNFT 14 0IATNITA 1+ 11A5MTA 2 + MIATASH 3 + WIATAST 14 (Solar

Water Heater + Low E + LED + AC) 19 3uasnuilszana 3,081,598.75 U saaiinig 1y

135919170 65.35 kWh/m™/ year
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M 5.1 eumsuamastinis e Inihvesuaazanasns

MINNINN 5.1 M3T1809AIMT IFNATIUVEe TTasUANGINAT 21INUIATNITAN

9 H H v
M IFNAINUNT 14 WIATMS WNUIWIATNISA 14 AoMIUWIATNISN 1+ W1ATMSN 2 +
. : ) .
WINTAIN 3 + W1AINIIN 4 (Solar Water Heater + Low E + LED + AC) Wluauagnisi

dnsoaannislgwasau lfhvesermsuiniga Taell aaeiinis 14 vihsauminy
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65.35 kWh/m’/year  L1ag1@50159 11 P1THINIATAISN 1 + W1ATAITA 2 + WIATNIN 3
I { 1 @
(Solar Water Heater + Low E + LED) 11U 3msnaimsnaanins lgnaaausssasan Taei

v A

Aariin13 19 17115 1n19 D 69.88 kWh/m™/  vear tazu1asnsnaanis landsaunielu
v A

Y 9 A A A a 2’, A [ a 4 4 =
@1?]15‘1?11&]811%:{@ ADLIATNITN 4 MTAAAUATENUSUDINIATTUVOUNID NS Taslin1asil

M3 1% 159D 112.37 kWh/m'/ year

d
5.2 a3UMamsANMINIIKRINZ ANMUATHIAENS
lumsanmianumuizaslunmsasmuidenasanluniwsiy wasnisi 3
J { A ' o <
(LED) Huanasmsnl¥tuamurivsuaansnaams lswasau i lduin 3uiluunasms
4 A < da o 4
nraulalumsamuiiesnniunasmsnisaswansuunumeluvedlnsansganga
=\ = gj./ d' Y a 1 Y 1 [
pazdiszeznaaunuduige 19Suasnuilszuiu 62,673.75 v a1 ldfhasauniny
A o VoA A A A a Y o
8,512.34 kWh/y ¥30iMn 36,517.93 1nael) Uszezmsaunuadn 1.72 1 n1slendiay

19373 5180 203,833 kWhiy aaating 19 1dHhsmmiy 111.82 kWh/m'/year
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DESCRIPTION

DOWNLIGHT E27 ( 2x20 WATT ) / DAY-WARM

HALOGEN (153 ) MR16 (50 WATT )

DOWNLIGHT MR16 ( SOWATT )

FLUORESCENT 3 x 36 WATT

FLUORESCENT 3 x 18 WATT

1x36 W. FLU. W/PLASTIC COVER

FLUORESCENT LAMP COOLWHITE ( dauluvaud )

DOWMNLIGHT FOR QUTDOCR ( 220 WATT )/ DAY WARM

1x8 W. PLC. STEPLIGHT

1250 W.HPS. HI - BAY
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MNA V.1UUVUDIA5 Render by surface type

MNA V.20UV1A15 Render by Boundary conditions
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WA U.3 LUVDIAS Render by Contructions

MW V.4 1LUVDIAT Render by Space type
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MWA V.5 11UVD1A5 Render by Thermal Zone

MW 2.6 LUV Render by Building Story
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MNN V.7 190108ATI U Site

<[ Weather Fie & Design Days | [ Life Cycle Costs

Weather File | Change Weather File | Select Year by: -
Name: [BANGKOK
Latitude: 13.92 O Calendar Year
Longitude: 100.6 (@) First Day of Year [ Sunday a
Elevation: 12
Time Zone: 7 -
Download weather fles at ww.enerayplus.netieather Dayight Savings Tme: | [off |
Starts
Define by Day of The Week And Month [ First :] [ Sunday :] [ January C]
Measure Tags (Optional):
(a8
Ends
A o [ = 3] Define by Day of The Week And Month [ First .] [ Sunday .] [ January .]
CEC Gimate Zone (1 B Define by Date [sfscjmoor |3

Design Days | Import From DDY |

Pressure
Temperature | Humidity Wind Solar Custom
Precipitation

Design Day Hame Al

Day Of Month Day Type Daylight Saving Time Indicator

Apply to Selected Apply to Selected Apply to Selected

SOEPREE (]
|

ER: i"lfJﬁzLa‘c’Jﬂ‘}’i‘l:l}W Schedules

189.1-2009 - Office -
BrezkRoom - CZ1-3
Schedule Set |159‘ 1-2009 - Office - BreakRoom - CZ1-3 Schedule Set

189.1-2009 - Office -
ClosedOffice - CZ1-3 Default Schedules

Schedule Set Hours of Operation Number of People

189.1-2009 - Office -
ClosedOffice - CZ1-3
Schedule Set 1

189.1-2009 - Office -
ClosedOffice - CZ1-3
Schedule Set 2

189.1-2009 - Office -
ClosedOffice - CZ4-8
Schedule Set

189.1-2009 - Office -
Elec/MechRoom - CZ1-3
Schedule Set

189.1-2009 - Office -
Lobby - CZ1-3 Schedule
Set

189.1-2009 - Office -
Restroom - CZ1-3
Schedule Set
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[EoFERFER

Design Dey Profiles

Summer
Winter

Run Period Profiles +]

I Priority 1

Hotel Cooling Schedule DPU

Default

Office <
Hotel Cooling Schedule <
DPULobby

Hotel Cooling Schedule <
Ruleset

Hotel Cooling Schedule <
Ruleset 1

Hotel Cooling Schedule <
Ruleset 10

Jan -~
Schedule Name: jotel Cooling Schedule DPU | Schedule Type: Temperature 33 B B
" n a
Default day profile.
Lower Lini: Upper Lt
Mouse over horizontal line to set valus
100
85.7
Feb
el " n ] L] a
57.19
c
42,94
. ] I
Mar
14.3 W " a a a
T T T
0:00 400 8:00 12:00 16:00 20:00 2400
- | 15 Minutes | | 1 Minute
Apr
W " L] a a
——

MNAN .10 T18azBeani Hotel Cooling Schedules Dpu office

Schedule Sets

Schedules

"
Hotel Cooling ScheduleDPU

Design Day Proflles
Summer
Winter

Run Period Profiles o

I Priority 1

Default

Hotel Caoling Schedule <
DPULobby

Hotel Cooling Schedule <
Ruleset

Hotel Cooling Schedule <
Ruleset 1

Hotel Cooling Schedule A
Ruleset 10

Jan -~
Schedule Name: poling Schedule DPU Office | Schedule Type: Temperature 38 A b
a W s
Default day profile.
Mouse over horizontal line to set value
100
85.7
Feb
71,4 El W L] El a
57.1
c
42.9+
. " A 1]
Mar
14.39 a W A a )
T T T T T
0:00 400 &:00 12:00 16:00 20:00 2400
- ‘ 15 Minutes | | 1 Minute
Apr
k] W A a a
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MNN ¥.10 3188218891111 Hotel Cooling Schedules Dpu Lobby

Schedule Sets. I Schedules

~ Jan
Hotel Cooling Schedule DPU Schedule Name: |[ooling Schedule DPULobby | Schedule Type: Temperature 38 B . " " . N N
Default day profile.
Hotel Cooling Schedule DPU <
Office
Lower Liit Upper Linit
Cooling Schedule: v Mouse over horizontal line to set value
100
Design Day Profiles
R —— 85.7-
Summer Feb
Winter 7144 3 Bl W W a a B
Run Period Profiles 3
I Priority 1 7.1
c
Default 42.9-]
Hotel Cooling Schedule <
Ruleset 28,6
. W I | Mar
Hotel Ctn;)hng Schedule < 14,3 2 2 W W - a 5
Hotel Cooling Schedule < 0 T T T T
Ruleset 10 0:00 400 8:00 12:00 16:00 20:00 24:00
[Houiy) | 15minues | | 1 Minute
Apr
—t 2 Bl W W A Ll B
A
= = Y .
MNN ¥.11 518021081111 Office Bldg Equip
Schedule Sets Schedules
~ Jan ~
Schedule Name: Schedule Type: Fraction
Medium Office Bldg Occ - w - 2 2 = B 1 9 B
Default day profile. L
2 3 4 | s 3
Medium Office ClgSetp - i . <
Lovwer Liit: Upper Lt s [wlule s
Mouse over horizontal line to set value 15 17 18 18 |2
1
Medium Office HtgSetp < w | | > | ® |2
30 31
086
Medium Office Infi Quarter On Eeb
nod a 2 n w a a a
Office Activity - 1 2 3
0.574 6 7 8 9
13 | 14 |15 [ 16 | 17
0.434 0 |2 |2 |3 |2
el Design Day Profiles 27 | ==
[~—
@ Summer 0.29 |
- Winter Mar
r‘] Run Period Profik 4] o1 2 a n " " a ]
un Period Profiles .
— B — 1 2 3
x e T T T T T s |7 ]& |9 | w
~—— o B 0:00 400 8:00 12:00 16:00 20:00 24:00
@ riority . B3] |6 |
—1 r— ——————————— -\ ﬁ | 15 Minutes | | 1 Minute | 20 21 | 2 | 23 | 2
E I 1 7 | |z |0 |5
——] 1 Drag From Library 1 ‘ |
1 1
ol | . L
| - - bz
m 2 2 L " a a a
[ [ [ 1| 5
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M 1.12 519a2188a1i1h Office Bldg Equip Computer

Schedule Sets I Schedules

Jan -~
Schedule Name: Schedule Type: Fraction
Medium Office Bldg Occ « 3 a " n A d a
Default day profile.
2 3 4 5 3
Medium Office ClgSetp «
% | 17 [ 18 | 18 | 20
1
Medium Office HtgSetp -« = |2 | = | = | =
30 | 3t
0,85 | |
Medium Office Infil Quarter On < Feb
nsd 3 a W W a ] a
Office Activity | 1 2 3
med 3 7 8 9 10
13 | 4 |15 | 16 |17
Office Bldg Equip 4
0,434 0 | 21 | 2 | 23 | 24
27 | =
ter W
0.29- | ‘
Design Day Prafiles =
Summer 0157
Winter

T T
12:00 16:00 200

Run Period Profiles ]

(— ——————————— -\ ‘ | 15Minutes | | 1 Minute
I 1
1 1
[} I
1 |
- _J

SRR
Hlw
BlM|G|®|~

EOEEREET

MW .12 T18azBean 1 Office Bldg Equip Corridor

Schedule Sets Schedules

Jan -~
Schedule Name: (Office Bldg Equip Corridor Schedule Type: Fraction
Medium Office Bldg Occ -« 3 a " n A d a
Default day profile.
2 3 & 5 6
Medium Office ClgSetp «
Mouse over horizontal line to set value 1 | 17 |18 | 8 |20
1
Medium Office HtgSetp < = | = B 2
30 3L
0.
Medium Office Infil Quarter On Feb
0.71] k] a W " L] El a
Office Activity < 1 2 3
0,574 3 7 3 ) 10
13 14 15 1B 17
Office Bldg Equip -«
.43 o | 21 | 2 | 23 | 24
B > | =
"] | | office Bldg Equip Computer
& ]
[~ Mar
KJ 0.14 3 B " W A a )
p— i 2 3
x Design Day Profiles
e —— o T T T T T 6 7 8 9 10
[~ Summer 0:00 400 8:00 12:00 16:00 20:00 2400
G | 13 14 15 1B 17
o1 r— ——————————— -\ i | 15 Minutes | | 1 Minute | 0 |2 22 |23 ) 24
& 1 | 7 | 8 | @ | 30 | 31
o : Drag From Library : —l Ii | ‘
o .
DD IENDD - b
m k] a L " A a a
L [ [ ] 5
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MNN ¥.13 T18a21B8aM 1 Office Bldg Equip Hotwater

Schedule Sets I Schedules

Jan -~
Schedule Name: Schedule Type: Fraction
Medium Office Bldg Occ « g 2 & G 3 g =
Default day profile.
2 3 4 5 5
Medium Office ClgSetp « =
Lower Limi Uppertimit: (o0 [2] s |w|ujelns
Type value and press enter: o 5 | 17 |18 | 15 | 2
1
Medium Office HigSetp « ===z 1=
3 | 3
0.86- — —
Medium Office Infil Quarter On Feb
— a a W " A a a
Office Activity « e
o 3 7 8 a 10
13| 4|15 | 16 |17
Office Bldg Equip 4
= 0,43 o |21 |2 | 23 | 24
= 27 | =
1 ;
Office ter A
@ Bldg Equip Compu 0,204 | ‘
Mar
KJ Office Bldg Equip Corridor 0.14-] a B 0w w & & =&
1 2 3
x Equip Hotna T T 3 7 8 9 10
Dt =V 0:00 400 8:00 12:00 16:00 20:00 2400
@ (— 13| 4|15 | 16 |17
f—T1 (Tt o) [Hourlg)| | 15Minutes | | 1 Minute e I
@ ] ] 27 | 38 [ 29 |3 |3
| : Drag From Library : | ‘
o|| .
R = b5
m k] a L " A a a
| L [ [ | .
Al
=) - Y 5
MNN V.14 5189021081 U1 Office Bldg Equip Lobby
Schedule Sets Schedules
) = Jan ”
Medium Office HtgSetp « Schedule Name: |Office Bldg Equip Lobby Schedule Type: Fraction .
a a W n a
Default day profile.
Medium Office Infil Quarter On < B B 4 5 5
Lower Limit: Upper Lnit: face 5] s Jw[n|n|s
Office Activity 4 Mouse over horizontal line to set value 16 17 18 19 20
1
23 |24 | | % |27
e EL
Office Bldg Equip 4 0.86-]
Feb
a a w n a a a
Office Bldg Equip Computer 0.714
1 2 -
ned 3 7 8 ) 10
Office Bldg Equip Corridor Elolielisilis
0.43 0 |21 |2 | 23 | 24
Office Bldg Equip Hotwater 7 | =

- ]
0.14 El a W L a Ll

Mar
"
Design Day Profiles T | 2 | 3
s i} T T T T T 3 7 3 9 | 1
— 0:00 200 00 12:00 15:00 20:00 24:00
Winter v 13 14 15 16 17
(Tt 2 i | 15Minutes | | 1 minute | 2l = =
I 1 27 28 29 30 3
[} Drag From Library I ‘ |
I 1
. | [ 1 t—
| - (57
a s oW ooom W A 2
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MNN ¥.15 31882188111 Office Bldg Equip Luandry

Schedule Sets I Schedules

Medium Office Infil Quarter On 4 ~ Jan ~
- Schedule Name: |Office Bldg Equip Luandry Schedule Type: Fraction .
3 a W W
Office Activity « Default day profile.
- 2 3 4 5 6
Lower Linit Upper Lini: s [w |[uln[s
T
0 U Office Bldg Equip “ Mouse over horizontal line to set value 16 17 13 19 20
5
1
T 23 24 25 % 27
Office Bldg Equip Computer w0 | 3
0.86—
iil Feb
_ Office Bldg Equip Corridor 4 0.714 a a W W a
@ 1 2 3
Office Bldg Equip Hotwater 4 0.57 © v 2 9 o
13 14 15 b3 17
0.437 20 il 22 23 24
Office Bldg Equip Labb: «
Bldg £ ==

0.294
v Mar
0.147

Design Day Profles

Summer

T
12:00 24:00

Winter

- v
r— ——————————— —1 _ | 15Minutes | | 1 Minute |
[} 1
[} 1
1 1
1 1
— _J

14

2l

Y E|G[e
BN G|

D, —

[EoEPREFHT

VN
MW ¥.16 T18aBeANTN Office Bldg Equip Ref.

Schedule Sets Schedules

Medium Office Infil Quarter On 4 A Jan ~
hedule Name: |(Office Bldg Equip Ref Type: Fraction
a a W W a s s
Office Activity - Default day profile.
Z 3 & 9 &
Office Bldg Equip « = = e = I
1
23 [ 24 | 5 | 8 | 27
Office Bldg Equip Computer 0 31
0.86-
Feb
Office Bldg Equip Carridar - 0.71 2 a " W A ] a
1 2 3
Office Bldg Equip Hotwater 0.571 S I I
13 14 15 16 17
.43 o 2| 22 | 23 | 24
Office Bl Lobbr -«
B ice Bldg Equip Lobby P
[~ —
- ]
Office Bldg Equip Luandry - Mar
L’J 0,14 3 a  onow a = a
": 1 2 3
0:00 4 (‘10 & EJO 12‘00 16 IOO 20 ‘00 2400 i i : g 2
[~ H g H q q B d
3 Design Day Profiles . Bmrmbelr: | -
—— (— ——————————— -\ i ‘ 15Minutes | | 1 Minute | 0 )2 22 23] 24
& 1 1 7 [ . | 2 | ;0 | 31
F———1 : Drag From Library : | ‘
o] | I — |
b — G
m k] a n W A a a
[ [ ] 1 5
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MW .17 T18a2BeANT Office Bldg Equip Room

Schedule Sets. I Schedules

TitE ATTVITY -
Schedule Name: |Office Bldg Equip Room Schedule Type: Fraction R . "
Office Bidg Equip « Default day profile.
A 2 3 4
Lower Limt Upper Limt
R Ep oty 4 ower Limi pper Limit: |@.00 s |0 [ 1
6 | 17 | 18
1
23 | 24 | 5
Office Bldg Equip Corridor -«
Idg Equip ==
0.86
Office Bldg Equip Hotwater <
0.71- b = "
1
Office Bldg Equip Lobby < o= 6 7 8
13| 4 |15
Office Bldg Equip Luandry 0,43 2=
27 |
0,25+
Office Bldg Equip Ref «
0,14 a a n
Bldg Equip Room a
0 T T T T T 3 7 8
Design Day Profiles 0:00 400 8:00 12:00 15:00 20:00 24:00
- |v 13| 14 |15
Summer
(Tt ) [Houriy] | 15minutes | [ 1 minute 0 | u |2
H | 27 | 3 |
1 Drag From Library 1
1 1
1 1
| S -
a a n
T 1

- Construction Sets Constructions Materials

001 Thai Default Exterior Surface Constructions
Constructions
Wwalls Floors Roofs
ﬁlﬁﬂ ___________ r— ______________________
‘ 001 Thai Default
" 1 - 11 11 12 Thai Reof |
ERSiicns Hodl 1 TR 11 i Q[ Deckwith s €Y | 1
B wall 11 Excterior Floar 11 oo |
! [} 11 11 1
189.1-2008 - CZ1 - e —— [ S i e ——— =
Office — L

189.1-2009 - CZ2 - walls Floors Ceilings
Office

p=
25Tha Tntrior %) i i éﬂhﬂ; nterr g%y
11

- mi
1

189.1-2009 - €23 - h Partition
Office |

___________ S\ wmw_________J\_ o=
ésf% 1-2009 - €24 - Ground Contact Surface Constructions
Ice
Walls Floors Ceilings
189.1-2008 - CZ5 - ( i NG 3 (2 9
Offce S | 417hai Qi 22Thel Interior gy ||
_ I 10an 11 Exterior Floor Wi Ceiling I
I 11 11 1
189.1-2009 - CZ6 - e ——— L S — ) evrv———— _J
Office

— | Exterior Sub Surface Constructions

r_ ___________ '\ Fixed Windows Operable Windows Doors
I 1
I 1
1 ]
I 1
- -

8 "k O

S (O (R(R{T(T( (B

Skylights
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MW .19 518a288ANTIN Load computer

Loads
(-] WholeBuiding - Md Office Name:
-C71-3 Fectric

|computer

189, 1-2009 - Uthice -
WholeBuilding -Md Office Design Level: Watts Per Space Floor Area: Watts Per Person:
- CZ4-3 Electric

Fru immant Nafiniinn

[300.000000 Jw ] | wme | | wiperson

18Y.1-2009 - Uthee -
WholeBuilding -5m Office Fraction Latent: Fraction Radiant:
-CZ1-3 Electric
=

2t Nafimitine

[0.000000 0.000000

189, 1-2004 - Uthce -

WholeBuilding - 5m Office Fraction Lost:
- CZ4-3 Electric

Ermimmant Nafinitinm
0.000000
@ J—

WholeBulding - Md Office Name:
-CZ1-3 Electric

Ermimenant Mafnitinn

[orymc

135, 1-2008 - Urnce -
Whvleﬁugldm -Md Office Design Level: Watts Per Space Floor Area: Watts Per Person:
- lectric

ant Nafinitinn

[2000.000000 Jw [ Wi Wperson

18, 1-2004 - Uthce -

WholeBuilding - 5m Office Fraction Latent: Fraction Radiant:
- CZ1-3 Electric

e e

|U‘UUUUUU ‘U.UUUUUU

18, 1-2004 - Uthce -
WholeBuilding - Sm Office Fraction Lost:

- CZ4-8 Electric
0.000000
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MW V.21 31082089111 Load DW 2*13w

Hame:

[pwz*13

189, 12004 - Uthee -
WholeBuilding - Md Office Design Level: Watts Per Space Floor Area:  Watts Per Person:
CZ4-8 Electric

Ernviimmmam

[26.000000 Jw | | wim | wifperson
18Y.1-2009 - Uthee -
WholeBuilding - Sm Office Fraction Latent: Fraction Radiant:
- C21-3 Electric
Frnimman - Nafnitine
[0.000000 | [0.000000 |

18, 1-2004 - Uthee -
WholeBuilding - Sm Office Fraction Lost:

0.000000

[EIREIE

E

M V.22 91002108A1 1T Load E-Sever] 3w

(] wht;IeBlemg - Md Office HName:
E

[E-serverisw

189, 1-2009 - Omce -
WholeBuiding - Md Office Design Level: Watts Per Space Floor Area: Watts Per Person:
C24-8 Hlectric

=

[13.000000 Jw | | wimz [ Wjperson

189, 1-2004 - Uthce -
WheleBuiding - 5m Office Fraction Latent: Fraction Radiant:
- CZ1-3 Electric

|EI.IJEIEIEIEIEI |IJ.EIEIIJEIIJEI

189, 1-200% - Unce -
WholeBuiding - Sm Office Fraction Lost:

- CZ4-8 Electric
Eru
0.000000




MW V.23 51002108AN 1 Load E-Sever9w

159, 1-2009 - Omnce -

112

WholeBuiding -sm Office | Name:

- CZ1-3 Electric

Frviimmant Mafinitinn |Eﬁerver9\'\f |
189, 1-2004 - Uthee -

WholeBuilding - 5m Office Design Level: Watts Per Space Floor Area: Watts Per Person:

- CZ4-8 Electric

B S R [5.000000 Jw | | wijm? | Wiperson

&

Computer

ol

159, 1-2009 - OThee -
WholeBuilding - Sm Office
-CZ1-3 Electric

Ee inmant Nafinitinn

A

Fraction Latent:

Fraction Radiant:

|EI.IJEIEIEIEIEI

] [o.000000 |

Fraction Lost:

0.000000

HName:

|Hotwater

Ol

18y, 1-20049 - UThee -
WholeBuilding - Sm Office
- CZ4-8 Blectric

[

Design Level:

Watts Per Space Floor Area:  Watts Per Person:

[6000.000000

[w |

| wme [

&

Computer

Fraction Latent:

Fraction Radiant:

[0.000000

| [o.o00000

Fraction Lost:

0.000000

W /person




MNN ¥.25 T18a2188AM1 Load Luandry MC

Hame:

[Luandry MC J

Design Level: Watts Per Space Floor Area: Watts Per Person:

[430.000000 Jw | | w2 | Wiperson

Fraction Latent: Fraction Radiant:

[0.000000 | [0.000000 |

Fraction Lost:

0.000000

E-Server 13W

E-Servergw

(O(@(H(R
R

E

MNA V.26 31002108911 Load Microwave

HName:

[romave

Design Level: Watts Per Space Floor Area:

|520.000000 Jw | | wjm Wi fperson

Fraction Latent: Fraction Radiant:

[0.000000 ] [0.000000

Fraction Lost:

0.000000




MNN ¥.27 T1882198AMT Load Refrigilant 10Q

Name:

‘Reﬁig\\ant 10Q

Design Level: Watts Per Space Floor Area:

[ 150.000000 Jw [ | wim | Wiperson

E-ServersW

Luandry MC

=
B gl B | 8] B

Refrigilant 10Q

Refrigiant 3Q

1 3 B

E-Server 13W

Fraction Latent: Fraction Radiant:

[0.000000 | [0.000000

Fraction Lost:

0.000000

HName:

[Refrigiant 70

E-ServersW

Design Level: Watts Per Space Floor Area:  Watts Per Person:

[ 150.000000 Jw [ | wijm | Wiperson

Fraction Latent: Fraction Radiant:

[0.000000 | [o-000000

Fraction Lost:

0.000000
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MNN ¥.29 T18a2B8AMTN Load Refrigilant 3Q

Loads
E * | name:
@ E-ServergW
[Refrigiant 3 |
E Design Level: Watts Per Space Floor Area: Watts Per Person:
g_';_; Hotwater
= [g0.000000 Jw | ] wijm? | wperson
) E T Fraction Latent: Fraction Radiant:
§ [o-000000 | [0.000000 |
IEL E Microwave Fraction Lost:
=)
H E Refrigilant 10Q
E Refiiglant 3Q *
m Refrigilant 7Q
k-3
G m A
Bl R
T : Drag From Library :
el .
- -

E

MW V.30 5100208AN T Load T5 2%28w

HName:

[r52=8

Design Level: Watts Per Space Floor Area: Watts Per Person:
Luandry MC

[56.000000 Jw | | wimz [ | wiperson

Fraction Latent: Fraction Radiant:
Microwave

[0.000000 ] [o.000000

Fraction Lost:

0.000000
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4‘ 2 Y
MNN V.31 51gagvyarivin TvV20”

Hame:

Microwave

WS |

Design Level: Watts Per Space Floor Area: Watts Per Person:

Refrigilant 10Q

[ 100.000000 Jw | | wim | wifperson

Fraction Latent: Fraction Radiant:

Refriglant 30

[0.000000 | [0.000000 |

Fraction Lost:

0.000000

Refrigiant 70

[EIREIE
R

E

MNA 1.32 910021081111 Water Boiler

HName:

|Waber Bailer

Design Level: Watts Per Space Floor Area:  Watts Per Person:

[1000.000000 Jw [ Jwme | wipersan

Fraction Latent: Fraction Radiant:

[0.000000 ] [0.000000

Fraction Lost:

0.000000
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MNN ¥.33 T18a2B8ANTN Space type General

= | ~
Measure
General Loads = Custom
Filter: Load Type
show al loads B
Space Type Name W T
Rendering Color | Default Construction Set Default Schedule Set Design Specification Outdoor | Space Infiltration Design | Space Infiltration Effective Leakag
Air Flow Rates. Areas
O Apply to Selected Apply to Selected Apply to Selected Apply to Selected Apply to Selected
- - dOffice - CZ4-8 Infiltration ————
I | r al
ack Offce ol W &2 =6 T e (SRR
—T1 e ——
= h Office - €748 Infiltration ————
—~— s r 1
__Ereakmum O D doj| 28 % """ [
[@ [
[i><] - N P PR
O . (001 Thai Default Constructor) | [ 183, 1-2008 - OFfice - Closecc | [ 153, 1-2008 - Office - Closedc) — - 1
fo e ) | ey ) | (i e iy — . a 1]
x S
ffce - 248 Infiraton 1]
T .. | || | =eccoccomses | mosoceoscmes || moosossmaaa Dffice - C24-8 Infitration 1 ————
{;’ Corridor FL.2 0 || (001 Thei Defauit Constructor || (189, 1-2009 - Office - Closedt | | [ErT-20 16 Hotel-Corridor-Ven | = r 1
et e oy el | e e — . Bl (]
z -
M~ 000000 | A e e Lobby - CZ4-8 Infitration ————
(o0 or | (183, 1-2009 - ~Closede | (- | r al
©)] ooz D] © B | Soumenefycomtuor)| 35912005 Offce G| ettt Camdor el =mmmmey Sl -
[— < >

MW v.34 T18a2198ANTN Space type Load

Measure

General ‘ Custom

Filter: Load Type

Show all loads

Space Type Name

Load Name Multiplier Definition Schedule Activity Schedule
{People Only)

Apply to Selected to Selected Apply miected

§ [peope2 | [1.000000 loffice - C21-3 Pecple Definition | o - Effzoe:aghztyj

' [Blectic Equpment+ | [2.000000 [computer J

|BectricEquipment 2 | [4.000000 [152728 |

dOffice - CZ4-8 Infiltration

9 1

NSV,

* |Peopie 3 | [ 000000 bfiice - C21-3 People Definiton 2 |

() |Blectric Equipment 5 | [4.000000 E-Serveraw |

4 [ office - 248 Infitration

=71

—————d

[ 1000000 bffice - C71-3 People Definition 3|
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MW V.35 3198210891111 Thermal zone

ermal Zones
@ Coaling Heating
Sizing Sizing Custom
Parameters Parameters
- Name 17 e o L e ——
L Turn On Air Loop Name Zone Equipment Cooling Thermostat Heating Thermostat Humidifying Setpoint | Dehumidifying Setpain
Ideal Schedule Schedule Schedule Schedule
Air Loads
| Apply to Selected Apply to Selected Apply to Selected Apply to Selected Apply to Selected
Single Duct Uncontrolled 1| — == — — = — — — — — — | — e — — — ———— ————
Joeck ot D] O |masmeen 17 oo | GobiCmimsiiicbnd febiecosmieniad| (77773 | C77770
L]
Single DuctUncontrolled 3| = = = = = = e e | - - - - = — ———— ————
|obby IO| O | [haispit Type air 2 | -7 Eobel Cooling Schedule DPU.B Eotel HtgSetp Schedule Rue3 C j C j
eoood
Single Duct Uncontrolled 4 P
55 | | [spa reom [|O| O |[thaispit Type air 3 | -1 s B
' FE
Single Duct Uncontrolled 5 r—---7
IE; |Therma\ Zone Fl.2 ‘ O O ‘Tha\ Split Type Air 4 -7 t o
e
x’ Single Duct Uncontrolled 6 (S asa o]
g |Therma\ Zone FI3 ‘ (] [ ‘Tha\ Split Type Air 5 s b 3
(% T
1
% Single Duct Uncontrolled 2 it
=1 | [frontoffice [|CJ| [ |[hai spitt Type air 1 -7 1
) —
—~—— | < >

MNN .36 T18azBeAN1I HVAC system

Thai Split Type Air

Supply Equipment
Demand Equipment
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MW V.37 310821081111 Measures

Drap Messure From Library to Create 3 New Always Run Measure

v Y . ANy W A m
.

&3

E Updating Shadowing Calculations, Start Date=09/18

=y Continuing Simulation at 09/18 for RUN PERIOD 1

g:'-i’ Updating Shadowing Calculations, Start Date=10/08

Continuing Simulation at 10/08 for RUN PERIOD 1

@ Updating Shadowing Calculations, Start Date=10/28

Continuing Simulation at 10/28 for RUN PERIOD 1

& || |Updating Shadowing Calculations, Start Date=11/17

Continuing Simulation at 11/17 for RUN PERIOD 1

Updating Shadowing Calculations, Start Date=12/07

Continuing Simulation at 12/07 for RUN PERIOD 1

Updating Shadowing Calculations, Start Date=12/27

Continuing Simulation at 12/27 for RUN PERIOD 1

Writing tabular output file results using HTML format.

Computing Life Cycle Costs and Reporting

Writing final SQL reports

EnergyPlus Run Time=00hr 01min 0.85sec

Processing Reporting Measures.

Applying OpenStudioResults
Result: Success
Initial Condition: Gathering data from EnergyPlus SQL file and OSM model.
Final Condition: Generated report with 21 sections to ./report.html.
Warn: EnergyPlus reported area is 1823 (m~2). OpenStudio reported area is 2540 (m~2).

Gathering Reports.

Completed.

Run process finish.a. 5.a. 11 19:56:29 2018

run finished

Start save project a. 5.A. 11 19:56:29 2018

Finish save project success a. 5.A. 11 19:56:29 2018 ]
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MNN ¥.38 T18a21B8ANTIN Reports Openstudios

Reports: [cpmiierat oo st et o] [ | - |

- Monthly Overview

Model Summary ]

Electricity Consumption (kWh) - view table

Monthly Overview

[<es) .
. Utility Bills/Rates
&
— Envelope
E 45k
| Space Type Breakdown .
I~ ERUE
Space Type Summary e .
— :
B Interior Lighting Summary % 30k
—1 Plug Loads Summary g 25k
m ]
Exterior Lighting =
|KJ \Water Use Equipment 15
€ HVAC Load Profiles ™
'5 Zone Conditions 1
o
Zone Overview Jan Feo Mar apr May Jun dul Aug Sep oct Nov Dee
Montn
‘ Zone Equipment Detail
0 Air Loops Detail
< - v

O || vevorts: [Empmarenis = g | e e [ - | (2o

@ Program Version EnergyPlus, Version 8.7.0-78all11df4a, YMD=2018.12.11 19:55 Table of Contents D

Tabular Output Report in Format: HTML
@ ]| Buiding: Building 1
Enviroament: RUN PERIOD 1 ** BANGKOK - THA IWEC Data WMO#=434560

Simulation Timestamp: 2018-12-11 19:55:23

Report- Annual Building Utility Performance Summary Table of Contents
For: Entire Facility
Timestamp: 2018-12-11 19:55:23

Values gathered over 760.00 hours

Site and Source Energy

Total Energy [GJ] | Energy Per Total Building Area [MI/m?2] | Energy Per Conditioned Building Area [MJ/m?2]

Total Site Energy 2019.60 1107.90 1107.90
Net Site Energy 2019.60 1107.90 1107.90
Total Source Energy 6396.09 3508.73 3508.73
Net Source Energy 6396.09 3508.73 3508.73

| | »
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MANUIN A
= d A F% o ' Y
seazdaaveinanasadlyluih msdinanluih

HAZNANDLLNUMIINI TN Tﬂsfl“?ﬁﬂmnsu Microsoft Excel



MNN A.LLEAIRIDE19Ma DA LED LmuwaaﬂﬂammﬂWgamimmuﬁ

1-bulb/S6E0%BB%ABSE0%BEK%ASIKENBEK%ADISEDWBEHOAKREDFHBY £0%BA%9F-philips-led-bulb-SE0%BAS% 2% E0%BA%IKE * ‘ =

a EE naaain Philips LED Bulb @u1a
9w (Daylight) 9.5w(Warm
White)

Category: nas LED Bulb, aoslvl. Tags: 9.5w. 9w, bulb, led, philips, philips led bulb, AfuA

y | a0, wasali
s "o s
ﬁii: PR eun
A= =7
175 B
uay Choose an option o

Description Additional Information Reviews (0)

vaoalw Philips LED Bulb auna 9w / 9.5w E27 HaUd wisusunaoald 705ns

ﬁm: http://www.thianthong.com/product/led-bulb/

NN A2UTAIAIE1NTa0A LED nuriaonal laau

BE%ADIEOKRBEKO4-mr16/96E0%BEHABIECK BARASIEORBEHADKEOKBEE%I4%E0RBIHEAHEO%ES pid ‘

m PHILIPS

Essential

naoalW WaUd PHILIPS Essential
LED MR16 5W / 5.5w

9

-
? « ==
-’ Category: waon MR16, waoslvl LED MR16. Tags: 5w, Essential, led, mr16, philips. fiaud waos
R e
Lass w0 my-u

LL
Y \T" l
A=
a ua Choose an option. v
Description Additional Information Reviews (0)

Philips LED MR16 5W/5.5W (50W) MR16 < GU5.3 12V 24D

- owmddousmaunu 15,000 il

- 5W Tusaivuiiy enTaiau SOW (355Im) / 5.5W Trumaivunin slamu S0W (4151m)
- &f¥iAon uas Warm white (2700K) uat Cool Daylight (6500K)

- dwmoa GU 5.3

‘ﬁm: http://www.thianthong.com/product/
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http://www.thianthong.com/product/led-bulb/
http://www.thianthong.com/product/%E0%B8%AB%E0%B8%A5%E0%B8%AD%E0%B8%94-mr16/%E0%B8%AB%E0%B8%A5%E0%B8%AD%E0%B8%94%E0%B9%84%E0%B8%9F-%E0%B8%9F%E0%B8%B4%E0%B8%A5%E0%B8%B4%E0%B8%9B%E0%B8%AA%E0%B9%8C-philips-essential-led-mr16-5w-5-5w/
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v

NN A3 uﬁmﬁmeiNm‘%mﬁmﬁauwﬁwmummﬁmf

O 17 T il i
i &

s U TUUADONEY s
1 " p—
Q2U0Q
e [|3:ASOUAS) s—

T8dhguaurale Tédvoa iBaviwga Tuiaa

Auanin1sAunuiadosrindadoundveruudsaring

518019 wuay suinfavrinirdou

su tp3aviniriou A9H8 A9H15 A9H20
JIUUAU Al 2-3 4-6 6-10
a”m'm'\sj.'ﬁﬁ'\s”ausianu ans/au/iu 30-50 30-50 30-50
Puintvisau ans 100 200 300
ArAMNSBUI NI IaNIY ki/kg.C 4.187 4.187 4.187
aumniinEudu C 20 20 20
qmuqﬂ%’:ﬂc:\ﬁju C 60 60 60
aauuiiiINU C 40 40 40
UShaanusau k) 16,748 33,496 50,244
wWasuwmiog k> kWHr 3,600 3,600 3,600
Udunaanusau KW.Hr 4.65 9.30 13.96
A1 slaviay Baht/Unit 4 4 4
AWV siadu Baht/Day 18.61 37.22 55.83
A1 v fadiau Baht/Month 558.27 1,116.53 1,674.80
A1 IV siall Baht/Year 6,699.20 13,398.40 20,097.60
s1ANASINISaULENR NG um 39.000.00 59,000.00 69,000.00
*Aunu i 5.82 4.40 3.40

*nscllgingosinivouliiioguss

s1aA3avvinisaunaaing UM 39,000.00 59,000.00 69,000.00
s1anasavviniaulviia um 5,000.00 10,000.00 15,000.00
WARWNITAINU um 34,000.00 49,000.00 54,000.00
**Funu i 5.00 360 270

*nsdi Lifnianiniou
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NN A4 LAAIAIBE1AT9Y 1S

SOLAR HOJ

-t
ll

msﬁoﬁ |

1. oo :4u ST8 aowa 100 &as

dwdnsouth 160 Alandu
Aufimséods 115 x 2 mswwas
drwounasoufdgyapma naoo
sm : 39000 wun
fidads : 2wuudu 5000 un

: owuusdom 8000 uin

2. oo
dwinsouth

Aufimsodo

s

s

3. om0 :4u ST20 nowg 300 Jas
dwdnsouth : 415  Alandu
Aufimsdodo 2 24%x2  omswwas

dwounasaufidgryoy i ¢ 20 waoo
sm : 69,000 uin
Mdads : 2uudu 7,000 uvin

© owuundom 10000 un

w

sriouazguUnsniUs:noumsdodo

- nathsau ne PP-R wuia 3/4”
- redudu no pvc wuia 3/4"
- awld uua 2x2.5 sq.mm

500 uwn/was
120 uwin/was
120 uin/was

** simaudua:msaododolusoumdyadwiu 7 %

mssusuKISuils

thsoufwaalao:igrusnilodedodu 60 aom waidoa

losunasasimslathsouaudonufaruknid 60 aosisaidoa

o:iAuNAY 40 dasdadumuiuiniauag 5 Au
a:lsUsuudisauaiu Imiu 40 x 5 = 200 dascaiu
dodu dovidansudoawisnwaatisoula 200 aasaodiu

aoumusiwandvarmuidulan . . . dounudinihe

dwousasanfiogynpma -

: onuuRy
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WATER

ga 100 aas
dwsu 1-2 au

200 Gas
290 Alandy
1.85 x 2 mswwas
15 waeo
59,000 uwn
6,000 wuin

1 4u ST15 aowe

: owuusddm 9000 un

ga 300 aas

dsu 6-8 au

ofanBds |
x)':r'd:uu“ o
EieEE [E]ip[E]
B [=]
[£] @
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MNA A5 LAAIRIBE19T 1A AT 09U U 1A

@ efonluene CARRIER datm « X +

& C 8 https://www.topcoolair.com/Carrier/aaaadidfae.html

Home adanifummed  wadasvimindiu s Mmdads  Usndandos wiaolaiviih  deda

Tns. 02-8063800 02-8062001 e "
Twaanusim 083-8401000 084-1092400 panasonic gy e o o utn commurat sy

Topeﬁﬁu audimimaialivama dadamolu 24 e =) ox
WWW.TOPCOOLAIR.COM dauil.. unuw3 | swaveuvionsd drodszwia v E ] .
N
-

a3avilsuaind CARRIER iszaw uuumasaauldas wan

m m Sign Up fo see what your

friends like

OE{GI ]

- uas AMENA
- ua¥ CARRIER . -

Auihumeny

BT RAL ATR MODEL ETUH | EER | smunliivh LLRE 2010 DEALER PRICE
» uas DAIKIN * * * N a

B INENT CONDENSING FANCOIL wied cou FCU | TOTAL 5180 1AdaY

was FUIITSU 3BRED12G2 420B004G 13,307 96 220v ROTARY 13,600 5,900 19,500 17,900
. uas FOCUS 38RED18G2 42CB006G 19,107 9.6 220¢ ROTARY 16800 7100 23,900 21,900
e I i 3BREDIS5C62 42CB0066G 15,107 9.6 2207 SCROLL 20,500 7,100 27,600 24,900
. uas PANASONIC IBREN24G2 42CB008G 25249 96 220¢ ROTARY 20,300 B,200 28,500 25,900
- uas LG 3BRED245C6G2 420B00BG 25249 8.6 220v SCROLL 24,300 8,200 32,500 29,900
« waf MITSUBISHI 3BRE033G2 42CB010G 33,096 9.6 220v ROTARY 26,700 11,800 38,500 34,900
+ uas MITSUBISHI 38REN335C62 42080106 33,096 96 220¢ SCROLL 27,800 11,800 39,600 35,900
- uas Midea 38REN3ISCTG2 42CB0106 33,096 96 380V SCROLL 29,400 11,800 41,200 36,900
- uas MITSUI 38RED36G21 42080126 36,167 96 2207 ROTARY 29500 12,300 41,800 37,900
: a7 SAMSUNG 3BRE036BSCG21 42CB012G 36,167 9.6 220v SCROLL 30,500 12,300 42,800 38,900
» uas SHARP 3BRE0365C621 42080126 36167 9.6 380V SCROLL 32,000 12,300 44,300 39,900
- uas STAR AIRE 38RE0485C 42CHO16L3 48,000 STD 3807 SCROLL 40,000 13,600 53,600 48,
-uas TCL IBREDGOSC 42CH0200¢3 60,000 STD 380V SCROLL 46,200 15300 61,500 55,

- uas TRANE

» ua3 TOSHIBA
- uas UNI AIRE
- ua3 YORK

Auihmenusinvinay

sunvh 2010 DEALER PRICE

ADMNEE

M :https://www.topcoolair.com/

M .6 LAAIIBATIALTMIAIUATE9 S U IMA
A p— . AW
‘ps Superior workmanship and dedicated service is our motto.

Home m Product Showcase AboutUs ContactUs

aasrarusnrsarviasavilsuainia aanss/ srail

asaeiaiastliuaimaazaiinsninalieiaslfuannminldadadul s ansandy wazannga
dszndaa i wiasaianisdavienuazaeansanliuaindieiidaiagaauan (Compressor Unit) waz
dufiagnnalusas (Fan Coll Unit) vinlviumeszunaeusay wasssunaamuduarata'bifldsandsnandu
¥i1lW Compressor yviowdanas Wia Compressor vianwiagas Saovittiansndssudae e wazad s

Temperature Calculator

Temperature : |0

virlstasasifuannaAaansavivanuduldddudnea 0 Celsius = 32 Fahrenheit
dns1a1udnisataasasiliuainid uuudande(Wall Type) AN
Mmnawe3anlsuaind wn3aafil avluailta3asiase aesianiadad/nse Manufacturer Site
8,000 - 24,000 BTU/hr 1,800 1w 500 um 300 um CARRIER
Sastenudnisatamdasiléuainia uwunumulddh (Ceiling Type) Eﬁl{s_‘JEIESHI
mnawadasiliuanne 1a3aafil daluaiie3asiade atauha3adase EGA‘KIN
10,000 - 35,000 BTU/hr 1.800 1w 600 1w 300 1 PANASONIC
35,001 - 44,000 BTU/Rr 2,000 1 700 uw 350 um SHARP
44,001 - 60,000 BTU/hr 2,200 um 800 uwm 400 1

o : = I =) o
dnsiaruinisateadagiléduainia uuwilias (Conceal Type)

mnaradaviliuainid wasavfil dluaina3avanie Antiauna3avase




M3199 A.1 A1TMTAAAIRANAIANNLUVTIA0 Neunvll 2560

mnadiauiums1F Tl 2560

| Bwnalilhan Bnams Suu
(Energy+)* ERNTRT . Souazms
1Hau Tlhawn | msdasanuy | WMliha3s . finaidn )
(AL Haainium hin(ee)
MIAIUIU | (Energy plus) (1iti28) Wingie)
unsIAL 44685.39 46077.03 2409135 16,400 744 389 52.28
QUANIME | 4468539 42043.56 16189.19 15,300 696 268 38.51
ey 14685,39 47679.11 1147118 26,900 744 179 24,06
WHEY 44685.39 50615.36 16449.99 9,000 720 234 32.50
NgUMAY | 4468530 15483.06 16943.00 15,600 744 260 34,95
flguey 14685,39 47606.08 2043094 24,500 720 309 42.92
nIngAy | 4468539 49358.58 17978.73 17,300 744 271 36.42
Fariau 14685,39 45562.33 21740.09 19,200 744 355 4772
fusnou 44685.39 46075.86 18622.33 17,100 720 291 10,42
AanAu 14685,39 47201.06 9579.79 15,300 744 151 20.30
ngadmew | 4468539 14477.08 18470.34 19,100 720 299 4153
fuAY 44685,39 435822,14 12009.84 17,400 744 195 26.21
ﬂ'l‘ﬂﬁﬁ .2 ﬁ?ﬁ'l\‘]fﬂﬁ?]ﬂﬂl"lﬁﬂWﬁTﬂﬂTﬂLL‘U‘UﬁTﬂ’t’N L“ﬁﬂﬂﬁﬂﬂ 2559
mnafeufumaFihi 2550
Wine | Buabbhan | Bnwmdd | dwou d1uau
. fonazms
au Tlihawm | msdaeauuy 1vlvhata fing i h
. ininges)
M3 (Energy plus) [iﬂ-i']El:I fariua i‘rﬂ(ﬁﬂ-ﬂ)
URTIAN 44685.39 46077.03 16,500 744 437 58.74
nUANIUE 44685.39 42043.56 20,500 696 383 55.03
flinau 44685.39 47679.11 22,800 744 341 45.83
1IHEY 44685.39 50615.36 24,100 720 205 40.97
ng¥MAu 44685.39 48483.06 26,300 744 372 50.00
g 44685.39 47606.08 15,600 720 293 40.69
nIngAu 44685.39 49358.58 22,300 744 382 51.34
EETQEH 44685.39 45562.33 21,200 744 418 56.18
TR 44685.39 46075.86 18,700 720 312 4333
AanA 44685.39 47201.06 15,600 744 310 41.67
NRATMEY | 4468530 44477.08 14,800 720 182 25.28
A TRRGH 44685.39 45822.14 20,400 744 203 27.28
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. ) v | fdalaih | wu | msl¥ WS | mslEluihaden
aa #09 518M3 v UIU .
(N (kW) MU (KWh) (KWh)
1 Lobby Anifen 1000w 1 1 4 4 120
Tﬂumﬂaﬁ 2x13W 18 0.468 12 5.616 168.48
Tﬂumﬂaﬁ 1x13W 40 0.52 12 6.24 187.2
1A309UFU0INE 36,000B1u. 5 18 18 226.8 6304
m’%mﬂ%vmmﬁ 48,000Btu. 2 18.22 18 229.572 6887.16
2 Front Office vaoa TS5 2*28 4 0.224 12 2.688 80.64
Computer 300W 4 1.2 12 14.4 432
503.61
Lﬂ%ﬂﬁﬂ§ﬂ61mﬁ 36,000Btu. 7.4 2 7.2 12 60.48 1814.4
3 Back Office Yiaoa TS5 2*28 4 0.224 12 2.688 80.64
Computer 300W 4 1.2 12 14.4 432
1A39915V0 N9 24,000B1u. 2 4.8 12 40.32 1209.6
Break room
4 4 0.036 12
1 1inoAa E-SAVER 9W 0.432 12.96
Break room
5 riaoa TS5 2*28 2 0.112 12
2 1.344 40.32
TuTasn 1 0.82 2 1.64 492
ya a
QU 10 AN 1 0.15 24 2.52 75.6
Dressing
6 4 0.036 12
room 189 E-SAVER 9W 0.432 12.96
7 EE Room aoa TS5 2*28 1 0.009 12 0.108 324
8 Spa room viaoa TS5 2*28 5 0.045 12 0.54 16.2
TS uene 24,000Btu. 2 4.8 12 40.32 1209.6
Washing
9 6 0.054 12
room oA E-SAVER 9W 0.648 19.44
inseedndehuu 2 0.86 8 6.88 206.4
A 9.
IATDIDUNT 2 8 8 64 1920
10 Toilet 109 E-SAVER 9W 7 0.063 12 0.756 22.68
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o |, v | madlvih | ¥ sl | msliluihaden
a1y ol UMI o IUIU .
(N (kW) MU (kWh) (KWh)
1 201 | 1.1A509150U01NI 18,000Btu. 1 1.8 14 17.64 529.2
2. 191509711191 6000W 1 6 2 8.4 252
3. @iu 3@ 1 0.06 24 1.008 30.24
” 2495,
3.TV 201 1 0.1 6 0.6 18
4.via0A E-SAVER 13W 5 0.065 6 0.39 11.7
5. 1aOANUAI E-SAVER 9W 2 0.018 2 0.036 1.08
2| 202 | 1.w5e91/5UBINA 18,000Btu. 1 1.8 14 17.64 529.2
2.1A309%MI1gU 6000W 1 6 2 8.4 252
3. Qi 3@ 1 0.06 24 1.008 30.24
" 24 913.4.
3.TV20 12 1 0.1 6 0.6 18
4. vinon E-SAVER 13W 5 0.065 6 0.39 11.7
5. HADANUALI E-SAVER 9W 2 0.018 2 0.036 1.08
3 203 | 1.1A309U500IN A 18,000Btu. 1 1.8 14 17.64 529.2
2.1A50991I1g U 6000W 1 6 2 8.4 252
ya a
3. i 3/ 1 0.06 24 1.008 30.24
- 24 91500,
3.TV 20 917 1 0.1 6 0.6 18
4.viaoA E-SAVER 13W 5 0.065 6 0.39 11.7
5. 1apAR MR E-SAVER 9W 2 0.018 2 0.036 1.08
4 | 204 | 1930915 U01MA 18,000Btu. 1 1.8 14 17.64 529.2
2.1A5099MIgU 6000W 1 6 2 8.4 252
3. @3 @ 1 0.06 24 1.008 30.24
- 24 915,40,
3.TV 201 1 0.1 6 0.6 18
4.via0A E-SAVER 13W 5 0.065 6 0.39 11.7
5. 1apANUAI E-SAVER 9W 2 0.018 2 0.036 1.08
5 | 205 | 11509150010 18,000Btw. 1 1.8 14 17.64 529.2
2.1A5099 MU 6000W 1 6 2 8.4 252
ya a
3. i 3 A 1 0.06 24 1.008 30.24
” 24 950,
3.TV 20111 1 0.1 6 0.6 18
4.v1a0A E-SAVER 13W 5 0.065 6 0.39 11.7
5. 1ADANUAI E-SAVER 9W 2 0.018 2 0.036 1.08
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. ) . | fadlvlih | v | slilliie | anslEluihaden
a1y 1ol UM VYHINHBI IUIU .
kW) may (kWh) (kWh)
6 206 | 1.1A50915U01N 4 18,000Btu. 1 1.8 14 17.64 529.2
2. 1A509%MIg U 6000W 1 6 2 8.4 252
3. @i 3 @ 1 0.06 24 1.008 30.24
” 24 @30,
3. TV 20 119 1 0.1 6 0.6 18
41299 E-SAVER 13W 5 0.065 6 0.39 11.7
5.1109A1 ALY E-SAVER 9W 2 0.018 2 0.036 1.08
7 207 | 1.1A50915U01NI4 18,000Btu. 1 1.8 14 17.64 529.2
2. 19509711 U 6000W 1 6 2 8.4 252
3. qiiu3 @ 1 0.06 24 1.008 30.24
3 24 5.4,
3. TV 20 911 1 0.1 6 0.6 18
4. ¥a0A E-SAVER 13W 5 0.065 6 0.39 11.7
5. NaOAN ALY E-SAVER W 2 0.018 2 0.036 1.08
8 208 | 1.1A50915U81n19 18,000Btu. 1 1.8 14 17.64 529.2
2. 19509711191 6000W 1 6 2 8.4 252
3. §iu 3 fn 1 0.06 24 1.008 30.24
- 24 5.0,
3. TV 20 19 1 0.1 6 0.6 18
4. ¥a0A E-SAVER 13W 5 0.065 6 0.39 11.7
5. NaOAN ALY B-SAVER 9W 2 0.018 2 0.036 1.08
9 209 | 1.1A50915UBIn19 18,000Btu. 1 1.8 14 17.64 529.2
2. 193991119 6000W 1 6 2 8.4 252
3. @i 3 @ 1 0.06 24 1.008 30.24
" 24 915.4.
3.TV20 i 1 0.1 6 0.6 18
4.%a99 E-SAVER 13W 5 0.065 6 0.39 11.7
5. 1109A ALY E-SAVER 9W 2 0.018 2 0.036 1.08
10 210 | 1.1A50915U810¢ 18,000Btu. 1 1.8 14 17.64 529.2
2. 1950991119 6000W 1 6 2 8.4 252
3. @i 3 @ 1 0.06 24 1.008 30.24
” 24 A3,
3.TV 20 1) 1 0.1 6 0.6 18
4.va9@ E-SAVER 13W 5 0.065 6 0.39 11.7
5. 11A0A ALY E-SAVER 9W 2 0.018 2 0.036 1.08
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. Y . | fdalth | vu | Ml | mslEluihaden
a1y 194 NUMI VI UIU .
(kW) N (kWh) (kWh)
11 211 | 1.1AT091/5u01019 18,000B1u. 1 1.8 14 17.64 529.2
2. wseariniigu 6000W 1 6 2 8.4 252
3. §ibu3 i 1 0.06 24 1.008 30.24
] 24 a15.4.
3.TV 201 1 0.1 6 0.6 18
4. iaeA E-SAVER 13W 5 0.065 6 0.39 1.7
5. napA A8 E-SAVER 9W 2 0.018 2 0.036 1.08
12 212 | 1sSeal3uerne 18,000B. | 36 @34, 2 3.6 14 35.28 1058.4
2,130 H1G1 6000W 1 6 2 8.4 252
3. i 77 1 0.15 24 252 75.6
3.TV 20 1 0.2 6 12 36
4. microwave 1 0.82 0.25 0.205 6.15
4. viaeA E-SAVER 13W 5 0.09 6 0.54 16.2
5. 11A9AN ALY E-SAVER 9W 2 0.036 2 0.072 2.16
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. ) . | fadlvlih | v | 0slildihie | el ivihaden
a1y ol UM VYHINHBDI IUIU .
(kW) MU (KWh) (KWh)
1 301 | 1150915001019 18,000B1u. 1 1.8 14 17.64 529.2
2. 1A509%MIg U 6000W 1 6 2 8.4 252
3. @i 3 @ 1 0.06 24 1.008 30.24
” 24 3.0
3.TV 20 12 1 0.1 6 0.6 18
4. 009 E-SAVER 13W 5 0.065 6 0.39 11.7
5. oA UAYY E-SAVER W 2 0.018 2 0.036 1.08
2 302 | 1150905001019 18,000B1u. 1 1.8 14 17.64 529.2
2. 19509711 U 6000W 1 6 2 8.4 252
3. qiiu3 1 0.06 24 1.008 30.24
= 24 5.4,
3. TV 20 919 1 0.1 6 0.6 18
4. ¥a0A E-SAVER 13W 5 0.065 6 0.39 11.7
5. NaOAN ALY E-SAVER W 2 0.018 2 0.036 1.08
3 303 | 1.1950915U01MA 18,000Btu. 1 1.8 14 17.64 529.2
2. 19509911191 6000W 1 6 2 8.4 252
3. qidu 3 1 0.06 24 1.008 30.24
. 24 5.0,
3.TV 20 19 1 0.1 6 0.6 18
4. ¥a0a E-SAVER 13W 5 0.065 6 0.39 11.7
5. NaOAN ALY E-SAVER 9W 2 0.018 2 0.036 1.08
4 304 | 1.19509U5001MA 18,000B1w. 1 1.8 14 17.64 529.2
2. 19509911191 6000W 1 6 2 8.4 252
3. @i 3 @ 1 0.06 24 1.008 30.24
" 24 913.4.
3.TV20 i 1 0.1 6 0.6 18
4. 009 E-SAVER 13W 5 0.065 6 0.39 11.7
5. NoOANURAYY E-SAVER W 2 0.018 2 0.036 1.08
5 305 | 1.1950915U01MA 18,000Btu. 1 1.8 14 17.64 529.2
2. 1950991119 6000W 1 6 2 8.4 252
3. @i 3 @ 1 0.06 24 1.008 30.24
” 24 Q3.0
3.TV 201 1 0.1 6 0.6 18
4. 909 E-SAVER 13W 5 0.065 6 0.39 11.7
5. NoeAN ALY E-SAVER W 2 0.018 2 0.036 1.08
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. ) . | frddluldh | v | 0sld iy | sl luihvden
a1y 1ol UMI VUINTKIDI IUIU .
(kW) may (kWh) (kWh)
6 306 1. 1A5091/5U01n191 18,000Btu. 1 1.8 14 17.64 529.2
2. 191509111191 6000W 1 6 2 8.4 252
3. @iu 3@ 1 0.06 24 1.008 30.24
” 24 Q3.0
3. TV 20 412 1 0.1 6 0.6 18
4. 109 E-SAVER 13W 5 0.065 6 0.39 1.7
5. ¥109AN ARSI E-SAVER OW 2 0.018 2 0.036 1.08
7 307 1. 1A5091/5UB N9 18,000Btu. 1 1.8 14 17.64 529.2
2.1A509%MIgU 6000W 1 6 2 8.4 252
3. qiiu 3@ 1 0.06 24 1.008 30.24
] 24 913.4.
3.TV201 1 0.1 6 0.6 18
4. 11a9A E-SAVER 13W 5 0.065 6 0.39 11.7
5. iaOAN ALY E-SAVER W 2 0.018 2 0.036 1.08
8 308 | 1.1A50915U01MA 18,000Btu. 1 1.8 14 17.64 529.2
2.1A509911g U 6000W 1 6 2 8.4 252
ya a
3. QU 3 A 1 0.06 24 1.008 30.24
. 2403
3. TV 20 917 1 0.1 6 0.6 18
4. 1109 E-SAVER 13W 5 0.065 6 0.39 11.7
5. ¥aOAN ALY E-SAVER OW 2 0.018 2 0.036 1.08
9 309 | 1.1A509U5U0IN19 18,000Btw. 1 1.8 14 17.64 529.2
2.1A5099MIgU 6000W 1 6 2 8.4 252
3. @iu 3 @ 1 0.06 24 1.008 30.24
- 2403,
3.TV 20 12 1 0.1 6 0.6 18
4. %209 E-SAVER 13W 5 0.065 6 0.39 11.7
5. Na0ANUAGY E-SAVER 9W 2 0.018 2 0.036 1.08
10 310 | 1.19509U5U01MA 18,000Btu. 1 1.8 14 17.64 529.2
2.1A509% MU 6000W 1 6 2 8.4 252
ya a
3. Qi 3 a0 1 0.06 24 1.008 30.24
” 24 Q3.0
3.TV 20 112 1 0.1 6 0.6 18
4. %a0a E-SAVER 13W 5 0.065 6 0.39 11.7
5. ¥a9AN ALY E-SAVER OW 2 0.018 2 0.036 1.08
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. ) . | frddluldh | v | 0sldlih sy | aslEluihvden
aay #od NI VU113 VTUIU .
(kW) mau (kWh) (kWh)
11 311 1. 19599150017 18,000Btu. 1 1.8 14 17.64 529.2
2. 191509111191 6000W 1 6 2 8.4 252
3. @iu 3@ 1 0.06 24 1.008 30.24
” 24 A3
3.TV 20 i 1 0.1 6 0.6 18
4. via0A E-SAVER 13W 5 0.065 6 0.39 11.7
5. 199N NG E-SAVER 9W 2 0.018 2 0.036 1.08
12 312 1. 195991500117 18,000Btu. 2 3.6 14 35.28 1058.4
2.1A509%1I1g U 6000W 1 6 2 8.4 252
Ja a
3. qiu 7 a0 1 0.15 24 2.52 75.6
3. TV 20 #3 1 0.2 6 1.2 36
36 A5.4.
4. microwave 1 0.82 0.5 0.41 12.3
4. 10 E-SAVER 18W 5 0.09 6 0.54 16.2
5. HADAY WAYY E-SAVER
18W 2 0.036 2 0.072 2.16
13 314 1. 1939915 V01A 18,000Btu. 2 3.6 14 35.28 1058.4
2. 19509911191 6000W 1 6 2 8.4 252
ya a
3. QU 7a9 1 0.15 24 2.52 75.6
3.TV 20 12 1 0.2 6 1.2 36
36 N7.1.
4. microwave 1 0.82 0.5 0.41 12.3
4. ia0A E-SAVER 18W 5 0.09 6 0.54 16.2
5. aniAed E-SAVER
18W 2 0.036 2 0.072 2.16
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Aoy mIm DNV AT HINELYA)
09
NW.¢1. 2559 N.f. 2560
UNTIAN 744 437 389 IR e 24 Hoanaiu
AuAMWUT 696 383 268 U4 24 HoaroTu
funau 744 341 179 U4 24 HoaroTu
Y 720 295 234 NUIUR eI 24 Hoaraiu
NOHAAY 744 372 260 U4 24 HoaroTu
Nguiou 720 293 309 11U 24 HossaTu
NINYIAY 744 382 271 S 24 Hosaedu
Favau 744 418 355 NUIUT09 24 Hoanniu
fueneu 720 312 291 NUIUT09 24 HoannTu
AaInw 744 310 151 $uies 24 Hosae i
AN 720 182 299 U4 24 Hosro T
Funa 744 203 195 NUIUT09 24 Hoaaniu
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PHanalilihainmsdiaes ,
N Ranadliihainmssiaes e Sewazdnaun
1nou 1Y (Energy plus) AAANI anag
1Y (Energy plus) anal
Solar Hotwater

UNIIAN 46077.03 42209.69 3867.34 8.39
NUMNUB 42043.56 38518.31 3525.25 8.38
Hnay 47679.11 43597.39 4081.72 8.56
¥y 50615.36 47043 3572.36 7.06
nepMAN 48483.06 44374.36 4108.7 8.47
figueu 47606.08 43684.86 3921.22 8.24
N3ngInU 49358.58 45616.08 3742.5 7.58
EAGH 45562.33 4147322 4089.11 8.97
nueneu 46075.86 42352.61 3723.25 8.08
fanu 47201.06 43303.56 3897.5 8.26
WgASmeY 44477.08 40595.19 3881.89 8.73
funau 45822.14 42135.89 3686.25 8.04
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» Panaduihonmssaes | Bunadfhainmsdreesuy Yosazsnauii
LT -2 anay
U (Energy plus) (Energy plus) ANAY Air Invereter anag
UNIIAN 46077.03 4537525 701.78 1.52
AU 42043.56 41401.19 642.37 1.53
LYY 47679.11 46876.03 803.08 1.68
EgY 50615.36 50099.92 515.44 1.02
nguMAU 48483.06 47673.83 809.23 1.67
g 47606.08 46863.83 742.25 1.56
UELELEY 49358.58 48783.22 575.36 1.17
damau 45562.33 44755.28 807.05 1.77
nueneu 46075.86 45444 47 631.39 1.37
Aanu 47201.06 46522.47 678.59 1.44
nYAIMIEY 44477.08 43719.28 757.8 1.70
Funau 45822.14 45221.78 600.36 1.31
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HIATNT YA
» Panalwihanmsdrasamuy p .
119U !ﬂi’lﬁl‘l—! anag VTHIUN
(Energy plus)
NITIN anay
UNIIAN 46077.03 43313.89 2763.14 6.00
OUAUE 42043.56 39505.64 | 2537.92 6.04
YTRLEY 47679.11 44843.67 2835.44 5.95
FRYREY) 50615.36 48023.78 2591.58 5.12
NYHN AN 48483.06 45879.72 2603.34 5.37
Ngueu 47606.08 45024.11 2581.97 5.42
NINYIAN 49358.58 46992.67 2365.91 4.79
Famnu 45562.33 43455.56 2106.77 4.62
NueNeu 46075.86 43875.06 2200.8 4.78
Aa1AN 47201.06 44704.11 2496.95 5.29
ngAIMEU 44477.08 41754.14 2722.94 6.12
FUNAU 45822.14 43280.64 2541.5 5.55




3190 A1 NMUIUNATNIaIasuriaealsendanasau (LED)

137

» Panalwihanmsdrasamuy AT Osaemz
119U ' anag VTHIUN
(Energy plus) 1aesu LED

anay
UNIIAN 46077.03 4532225 754.78 1.64
OUAIWHE 42043.56 41349.92 693.64 1.65
ETRLEY 47679.11 46874.69 804.42 1.69
EEY 50615.36 49835.22 780.14 1.54
NYHN AN 48483.06 47666.22 816.84 1.68
Ngueu 47606.08 46806.44 799.64 1.68
NINYIAN 49358.58 48568.69 789.89 1.60
GRUAGET 45562.33 44765.44 796.89 1.75
NueNeu 46075.86 45313.17 762.69 1.66
Aa1AN 47201.06 46413.28 787.78 1.67
NYAINMEY 44477.08 43727.39 749.69 1.69
FUNAY 45822.14 45091.42 730.72 1.59
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