= d' U A =§ d' o Z [ .
ﬂﬁﬂﬂ‘lsﬂ!‘i/‘l?)ﬂ1§ﬂﬂﬁualiﬂuﬂﬁ!ﬂﬁﬂu!ﬂiﬂﬂ‘ﬂ‘m‘llﬂu (Chiller)

% AR A a J
voeszuulSueimea nsaiAne : omsanew INY NIIIVI

a A YV )
AUBYIF NOUATF

a 2 v : (Y] a v A
f;muwuﬁﬁ!ﬂumuﬁﬁwmmiﬁmelmmmnqmmmmamumummm
a (Y a Jd
Eﬂéll"n‘lﬂﬂ1§%ﬂﬂ1i!ﬂﬂiuiﬁ?}’01ﬂ1ﬁ AUSIAINITINAIAANT
a (Y} a v a Jd
Nﬁ13ﬂﬂ1ﬂﬂ§§ﬂfﬂﬂﬂ!“ﬂﬂﬂ

N.A1. 2556



The Study for the Decision Making to Change the Centrifugal Chiller of

Air Conditioning Systems : Case Study of GPF Witthayu Towers

Wichien Konsri

A Thematic Paper Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science
Department of Integrated Engineering Management
Faculty of Engineering, Dhurakij Pundit University

2013



v 9 a J = A v A = A o oy <
WAVOAITUNUT msanyunemMsaaau lalumsnlasunsosininguves
[ == aA a o
srUVsUeIMA NIAANET : 01N TNy MBI
A 9 a Y ~
oI UFs NOUAI
P Y 4 LYY [ 4
219156N15n11 H8Man319158 A3, ANTUYHY 13501
RUREE A Msvamsna 1ulage1as
= =1
1MsaneI 2555

UNAALD

= dyd =2 A @ a A a J I
MSANE LT UMSANEUNEINUITZUUDIAITINLOW INY N1ILIDT BTGRGRE

9

o o Y Y A v o 12 2 o s Ay AN Y
FIUNNULATZITIUA L‘]Jﬂﬁl‘;b'ﬁuﬁﬂlmﬂ NW.f. 2535 %Q’J@'QﬂﬁgﬁQﬂmaQﬂqﬁ’JfﬂﬂUﬂﬂﬂaQﬂqﬁaﬂ

1 Y o (] 4 dyw 1 A o g‘ <3 =\ A

ﬂ'lclslf%1ﬂﬂlUﬂ131J']§‘QiﬂHTQﬂﬂﬁﬂ! HUDNIINUINNUIUATDINIUUIUUDIDIAITUNITIADUTNIN
9

= -4

s =\ A Y o <3 A o g’ < a a
annalusuinaa1sdend (CFCs) Nlsiluaisniianuduvesunseaniuduuawiaz@n
Aa A A 19 Y Y 9 9 [ a
paanazurdaiminiuan luldgnslduas Taglasimsldaulszunalumsduiiums
q’j Qy a Z 4 [ Y] a 09}1
MN9aU 18,000,000 V1N 3IMUARGIazgUnTalssnouaz TS fumauMsAadaas

1 3 =2 9 a o [ A qﬂj
az“lwmﬂuﬁzﬂznm 5 ‘]JLEU”I‘USﬂﬁ‘]J”I'::QiﬂB"I 2 IADUAIY

9
X o

Ao = a A I =
n15IveHINIMIsAnEINIITunlagunlasszuulseneueinslunisulasu

)

A 1 a A Y A o g’ < . o @
NauNUITUUNLegaY Tagaenlaeainingu (Chiller) MszVUUSUOIMAYDIOINT TaY
o o Y = =3 9Y o 1 d‘ d' 9 [ [
MNMI§1399 1032V MTYA HASANEIDINIATTIN VBNIHUAAINY NNEIVRIAUTE UV
A qooyyy o ) A v A a A o J
pmaluoims el ladeyariuausdiveslassmamemsdaduludoumniowiniugy
1 a I { 4 o g’
wanmsaneInu Mydsziuanuduldldveslaseanisasuaiearinii
< ) 4 a J a @ Aa @
HUVUIA 500 AUTIUIU 3 1504 TaemsaaTIzEneamstutaz 1¥dasanan 2 9031 Ao 5%
=) = A LY v a [
waz 8%  01g1n3an3 20 U nSsumeuszeznanuyu yaailagiugns uazdarHanoumy
£ =< ~ A = A ~ A o w
melulasans Fannmsanaziiszeznaiaunu 41 6 thouuay 41 11 AeumudIAY
yanilagiiugns (Net Present Value) (M1 28,306, 852 11N1AL 19,235,673 1IN MINEIAY
Y
nazdnImanoUuNUN1eluTATIN5 (Internal Rate of Return ) (M1 22.40% @91i1Da1313192
Y o a os;l [V 9 9 =~ =} A A ) 3' <3 a2
l¥ons1Aanaanag 2 oas1v19dwlsemney Tasemslasuniseninguveaeinsane

a J o = Aa =} 9 1 I 1 A
INY NAIBTI mmuwamul,muvmuazummamﬂumiamuLﬂuaﬂwEN

q Q



Thematic Paper The Study for the Decision Making to Change the Centrifugal Chiller
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ABSTRACT

The case study of this research is the GPF Witthayu Towers in Bangkok, where has
been built since 1990 for renting offices and retails businesses. The purpose of this research aims
to save the maintenance cost due to the over time limit of the equipments of the air conditioning
system. Moreover, some of the CFC substances, which have been used as the significant
refrigerants of the centrifugal chiller, will not be further produced in the future following to the
Govertment forbidden regulation launched. The replacement cost of this project shall be
approximately at 18,000,000 baht, which the cost has been included the service fee for
installation, equipments and 5 years service warranty by checking the air conditioning systems
twice a month.

The research has considered changing the old processing by replacing the centrifugal
chiller of the air conditioning systems which has been done with the investigation, the data
collection and to study the limitation and the air conditioning standard systems of the building in
order to summarize and present to the managerial team for further decision.

The analyzed result of this research shows the possibility of the project of replacing
three centrifugal chillers, size 500 metric ton, based on the financial analysis with two discount
rates at 5% and 8% for 20 years project cycle, respectively. For the 5% discount rate, the break-
even point is at 4 years 6 months, and the net present value is at 28,306,852 baht. While the
break-even point of the 8% discount rate is at 4 years 11 months, and the net present value is at
19,235,673 baht. The result of the internal rate of return is at 22.40%. Therefore, the replacement
of the centrifugal chiller of the air conditioning systems in the GPF Witthayu Towers is

considered to be as good investment after comparison with both discount rates.
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Project Summary
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Old Specs New™
Rama Garden Hotel CH1 0925 0.605 0.705 821,612 307,930 1,807 546 677 445
Rama Garden Hotel CH2 0925 0.605 0.603 821,612 450,697 1,807 546 991,533
Thai CRT 0.821 0.587 0.480 1,337 676 2267132 2,942 887 4 987 690
Venus Thread 1.119 063 0576 1,148 997 1,318,499 2527793 2,900,697
Toshiba Semiconductor 097 0.562 0.560 917,490 1,168,733 2018478 2571213
Jong Stit Factory 0.897 0.584 0676 970,678 773,323 2,135,492 1,701,311
Euromill Group (Novotel)
Novotel Bangna CH2? 1.348 0.605 0.480 678,260 820,073 1,492 172 1,804 160
Novotel Bangna CH3® 1.339 0.605 0.665 669,852 636,784 1,473,674 1,400,926
Grand Amarin Group
Amarin Plaza CH2 0875 0.557 0.550 661,078 739,206 1,454 372 1,626,253
Amarin Plaza CH3 0.800 0.557 0.560 490,947 636,854 1,080,083 1,401,080
Amarin Plaza CH4 0.863 0.577 0.600 632,192 598,188 1,390,822 1,316,014
SOGO CH1 1.202 0.588 0.580 819,233 1,160,801 1,802,313 2553763
SOGO CH2 1.112 0.588 0735 692 422 703,572 1,623,328 1,647 859
Grand Hyatt Erawan CH2 0819 0.558 0.542 737,876 872,351 1,623,327 1,919,171
Grand Hyatt Erawan CH3 0834 0.558 0.498 784,801 1,058,158 1,726,562 2327948
Grand Hyatt Erawan CH4® 0.854 0.606 0.540 794 563 872,351 1,748,039 1,919,171
Total 14,384,652 28,554,436 31,646,233
Reduction CO2 Emission : 3,165 ton-carbon/year from the estimated 2,855 ton-carbonl/year

a A A a A o da . 9
MNN 2.1 519%0 InsaMsNINTlasuaIeanini gy (Non CFC Chiller) 311424 7 518
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andsuanmslsasdend (Teandu/171)) 20.40 38.59

fan: http://www/cjo, erref;ace/dow/go.th/
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1. Audits (Energy and Indoor Condition Audits)

2. Analysis (Analysis of Building Energy Consumption)

3. Conservation (Energy Conservation Measures)

4. Calculation (Calculations of Energy and money Savings)

5. Commissioning (Continuous Commissioning)

1. Audits (Energy and Indoor Condition Audits)
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Energy Use [kWh / Day)
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fan: Sreshthaputra, A., Haberl, J., and Claridge, D. 2001. Detailed Test Results: Development of
a toolkit for calculating linear, change-point linear, and multiple-linear inverse building energy
analysis models. Technical Report. ESL-TR-01/05-01.Energy Systems Laboratory, Texas A&M
University).
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2. Analysis (Building Energy Analysis)
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Location Equipment No. Equipment List Brand Type/Model Specification
Chiler Room | CH-1 WATER COOLED CARRIER 19DM78506CQ SER.NO.44032
CHILLER CAP.500.TON

Chiler Room | CH-2 WATER COOLED CARRIER 19DM78506CQ | SER.NO.44033
CHILLER CAP.500.TON

Chiler Room | CH-3 WATER COOLED CARRIER 19DM78506CQ SER.NO.44034
CHILLER CAP.500.TON




30

M1 4.2 adalumsudalSugaumglvesszuulsveimavesdiinoinmsilsesuasunguniny 2555

NTLUY (CMMS SYSTEM)

v A

Py
meluiun $u 6/A

. o = R ~om
L) uil Neazdea Widiuly wamslfinam
v 4
Fuuda
7 v
1 02/05/2012 | gungiineluiiuisou National ITMX Co.,Ltd. USugangiinnman 25 eae 1iiu 235 e
a ¥ < A da oy
inu'li) AHU-1,AHU-2 wionasrndameluiuniGsuios
v
U 17/A
Fd v
2 02/05/2012 | gungiineluiiuisou LS Horizon Limited Usugaingiinm@y 24.5 oeen iy 23.5 sam
il mngRealszam wiouasudameluiiuiGouios
U 12/A
3 02/05/2012 | gungiimeluiuiisou LS Horizon Limited USvgamgiiningu 23 sern ilu 22 eam
'l AHU<1,AHU-2 wiouarrudaneluiunGeuios
U 14/A
4 02/052012 | gumgiimaluiiuisou LS Horizon Limited USugumgiinmdn 23 asmn i 22 sam
iu'la) du 12/ wounnaudanmeluiunseuios
5 02/05/2012 | gaungimeluiuiivun Radix Advertising Co.,Ltd. USugungiinndn 24 osm iilu 23 sam
iiu'ly) AHU-1 90 8/A wounnaudaneluiunseuios
6 02/05/2012 | gumgiinmeluiiuifou Rohm Semiconductor (Thailand) USgungiinndy 24 osmn iilu 23 sam
a M ) 8 A da g
'l AHU-1 9 12/A Co.,Ltd. wiounsnwamelununissuies
Fd v
7 02/05/2012 | gavigiimoeluiuiiou Sumitomo Trust & Banking Co.,Ltd. Usugangiinnmdy 24 eaen 1l 23 eaem
9 v '
'l AHU-1 90 15/A wiouasnianeluiuiisonies
F v
8 02/05/2012 | gavigiimoeluiuiiou Taiwan Trade Center, Bangkok. Usugamaiinnmdy 24 eaen 1l 23 sam
- 2 ) < A da oy
i) AHU-2 9 12/A wieuaIvdAmeluiunGsusos
7 v
9 02/05/2012 | gungiineluiiuifou USDA- APHIS US EMBASSY US USugaingiinnmidn 22 easn 1§l 21 sasm
v '
il AHU-1, AHU-2 Govermment Agency wiounsrnFameluiiunsouies
v
Hu S/A
F v
10 02/05/2012 | qungiineluiiuifou Vickery & Worachai Ltd. Usugaingiinnmidn 24 easn 1l 23 sasm
wu'll AHU-1,AHU-2 wiouasrudaneluiuiGeuies
Fu 16/A
11 03/05/2012 | gainginmieluiiuiivun Eisai (Thailand) Marketing Co.,Ltd PSugaingiisimian 24 eas 1l 23 eas
il Wadiu 6/ wiouasudameluiiuiGouios
12 03/05/2012 | gamgiineluiiuifou BJ Service International (Thailand) Ltd. | 1$ugaivginim@n 23 asm W 22 aam
a v < A da g
'l AHU-1,AHU-2 wiouasawamelunuiissuies
U 8/B
13 04/05/2012 | ve¥NATIIIngUHQI] Eisai (Thailand) Marketing Co.,Ltd USngungiinma 24 asen iilu 23 sam

P} 3 L da oy
Wiﬂuﬂi]%l%ﬂﬂTﬂiuWuﬂﬁﬂﬂiﬂﬂ




M31397 4.2 (99)

31

@ Suit s1azdun tuiiudly wamsifiiaau
Fuuda
14 04/05/2012 auues lioen 1 9 %u 6/A | Eisai (Thailand) Marketing Co.,Ltd 1/5D Manual Valve Supply and Return NNAY
80% 1511 100% Foudos
15 10/05/2012 qmﬂgﬁmﬂ“lmﬁuﬁwun Rohm Semiconductor (Thailand) USvguingiinngy 18 asm i 20 sam
'l mwzgila 11012 Co.,Ltd. wlonnsrndamelunuiiGoudos
(AHU-1) “i?yu 11/A
16 10/05/2012 sruudSuermet lifiau US Embassy (TCAS) 150 Manual Valve Supply and Return 910183
wosaen $u 8/A 50% 1 100% 3oudes
17 11/05/2012 qmﬂgﬁmﬂ“luﬁ?uﬁﬁun DAI (Thailand) Limited-Respond Psugaingiinndy 22 e iflu 25 eam
iin'l gila 1204 (AHU-2) wéeunsnidamoluinifieudos
“f;;‘u 12/B
18 11/05/2012 qmﬂgﬁma“lwﬁuﬁﬁun Eisai (Thailand) Marketing Co.,Ltd Psugaingiinmdy 22 e iflu 26 vam
win'lal gila 601-4 (AHU- wionnndamelunuicouos
LAHU-2) $1 6A
19 14/05/2012 qmwgﬁmﬂmﬁuﬁ LS Horizon Limited USvgumgiiningu 22 eem iy 20 sam
Youiiuyl $u 14/A wlenaswiameluiuiisoues
20 14/05/2012 qmwgﬁmﬂﬁlu“ﬁuﬁ fou Rohm Semiconductor (Thailand) Psugaingiinniu 24.5 osen il 22.5 easm
iiu'll mwggila 11012 Co.,Ltd. wionnnsaneluiuiGoudos
Fu 14a
21 14/05/2012 qmwgﬁmﬂ“lmf‘:uﬁ USDA- APHIS US EMBASSY US USvguigiinngy 24 eam ffu 22.5 e
Zou fiv'la) du 3/A Govermment Agency wiouasnidameluiiidondes
22 15/05/2012 qmﬂgﬁmﬂ“lmﬁuﬁ%’au National ITMX Co.,Ltd. maﬁﬂqquﬁmﬂﬂluﬁyuﬁ 24.2 BIA (MAIIN
u 17.18/A fisguuihnnuiuveseimsiados)
asvaeuaumesialng
23 15/05/2012 qmwgﬁma“luﬁyuﬁ fou LS Horizon Limited Ysugamgiinngy 24 e iy 23 eam
vl AHU-1, AHU-2 wlonnsrnsamelunuiiGoudos
%u 14/A
24 15/05/2012 qmﬂgﬁmﬂ“lm’%uﬁ?au, Embassy of The United States of m'sﬁﬂﬁgmmﬁmﬂuﬁuﬁ 24.2 94811 (M990
auues hioon mwizgia | America fszuinnudurosomsdatos)
3012 $1 3/A (Commercial Section) asndevautes g
25 15/05/2012 qmwgﬁmﬂﬁlu“ﬁuﬁ?au, Internation SOS Services (Thailand) mmi’@qmwgﬁmﬂiuﬁ’yuﬁ 24 931 (K890
aunedliieon 11 11/ Limited. fszuuhinnuiuveseimsiados)
AT deUANLES LN
26 16/05/2012 qmwgﬁmﬂﬁlu“ﬁuﬁwun Delphys Hakuhodo (Thailand) Co.Ltd | 1Sngamgiiniman 22.5 e iilu 23.3 asm
il AHU-1 #1118 wfenaswdameluituiisoues
27 16/05/2012 qmﬂgﬁmﬂ“lmﬁuﬁ%’au Internation SOS Services (Thailand) USuguingiinnGy 24.5 aaem i1y 24 e
il AHU2 #1118 Limited. wlenasmdameluituiisoues
28 17/05/2012 amwgﬁmﬂ“lmﬁuﬁwun Eisai (Thailand) Marketing Co.,Ltd USvguingiinnGy 22.5 aaem W 24 e

'l 1 6/A

P 2 A da gy
wmumamwmﬂuwummmaﬂ




M31397 4.2 (99)

32

@ Sui s1azdun tuiiudly wamsifiaau
Funda

29 17/05/2012 qmwgﬁmﬂ“lmﬁuﬁ MU | Radix Advertising Co.,Ltd. USvguingiinngy 22.9 eam iy 23.5 sam
il AHU-1 1 8/A wienaswdameluituiisoues

30 17/05/2012 qmwgﬁmﬂ“lmﬁuﬁ MU | Rohm Semiconductor (Thailand) USvguingiinngy 24 sam iy 23 eam
ivu'l (AHU-1,AHU-2) Co.,Ltd. wlonnsrnsamelunuiiGoudos
%u 11/A

31 17/05/2012 qmwgﬁmﬂ“luﬁyuﬁwun Vickery & Worachai Ltd. Ysugamaiinndy 22 e iy 24 sam
dul s 16/A wouaswdaneluiuiiGentos

32 17/05/2012 qmﬂqﬁmﬂ“luﬁ?uﬁ ¥W1) | Delphys Hakuhodo (Thailand) Co.Ltd | USugaimgiinnndu 21 e iilu 23 eam
i (AHU-1) $14 11/B wounsudameluiuiizentos

33 18/05/2012 qmmﬁmﬂ“luﬁfuﬁ WU | DAI (Thailand) Limited-Respond sugangiinndy 21.5 asen iy 23.1 eaem
il (AHU-2) % 12/B wouasudameluiuiientos

34 18/05/2012 qmmﬁma“luﬁ?uﬁﬁun Eisai (Thailand) Marketing Co.,Ltd Psugangiinndy 21.5 ssen il 22.5 saem
i) mwzgiin 601-2 wouasadanuluiuiiendos
(AHU-1) #1 6/A

35 18/05/2012 qmwgﬁmﬂﬁlwﬁuﬁ fou LS Horizon Limited USvguingiiningu 24.5 ear iy 22.5 e
iu'll mwgieqlsza wlenaswdameluiuiisoues
Fu 12a

36 18/05/2012 | szuulsueima siiau LS Horizon Limited asnaoutiosdunyIhaulagd
ideadafiand $u 14/A

37 18/05/2012 qmwgﬁmﬂ“lmﬁuﬁ MU | Rohm Semiconductor (Thailand) USvguingiinngu 21.5 earm i 22.5 samn
e du 11/A Co.,Ltd. wlouasaniameluiuiizondos

38 18/05/2012 qmwgﬁmﬂ“lmﬁuﬁ MU | Rohm Semiconductor (Thailand) USugaivgiinngy 22 eam iffu 24 sam
wull (v‘?aﬂi?u) Fu11A Co.,Ltd. WounsrnsameluiuiiGouos

39 18/05/2012 qmwgﬁma“luﬁyuﬁ ¥U1 | Delphys Hakuhodo (Thailand) Co.Ltd | USugamgiinnmdn 21.7 esen iy 23.1 asm
i (AHU-1) $u 11/B wouasudameluiiuiizeutes

40 18/05/2012 qmwgﬁma“luﬁyuﬁ nun | daunan Ysugamaiinndy 21 ean flu 23 eam
'l mwizgiia 1503-4 wéeunsndamoluiiieudos
(AHU-2) Honane
%u 15/B

41 21/05/2012 qmﬂqﬁmﬂ“luﬁ?uﬁ fou Eisai (Thailand) Marketing Co.,Ltd Psugaingiinm@y 243 eeen flu 23 sem
il $u 6/a wlenasniameluiuiisoues

9 21/05/2012 qmwgﬁmﬂwfuﬁ MU17 | Delphys Hakuhodo (Thailand) Co.,Ltd | 1Sugainigiionnid 22 oaen 1111 23.5 096
wu'ld (AHU-1) 118 wionnnsaneluiuiGoudos

43 21/05/2012 qmwgﬁmﬂﬁlu“ﬁuﬁ “#83 | Internation SOS Services (Thailand) Psugaingiinniy 24 e iflu 22 s
Usza Youifinly) $u Limited. weunsnidamoluifizeudos
11/B

44 22052012 | qumgiinelufiui 11 | DAL (Thailand) Limited-Respond sugamaiinngy 23 e iy 25 aam

a o]

a

inu'la) (AHU-2) 91 12/B

P 2 L da gy
Wi@u@]i'ﬁ]ﬁfﬂﬂ1ﬂ1uwuﬂﬁfJ]Jﬁ@fJ
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@ Sui Fgazdun gl wamsifiiaau
Funda

45 22/05/2012 qmwgﬁmﬂ“lmﬁuﬁ UM Eisai (Thailand) Marketing Co.,Ltd USvgungiinngu 22 asm il 235
iiu'll mwiggiin 603-4 99N
(AHU-2) $1 6/ wiouasiwdameluiuiizenios

46 22/05/2012 qmwgﬁma“luﬁuﬁ UM Eisai (Thailand) Marketing Co.,Ltd Usugamaiinman 212 e il 233
'l mwizgiia 603-4 o whennsdanelufiuiisoude
(AHU-2) “f;u 6/A

47 22/05/2012 qmﬂqﬁmﬂ“luﬁ?uﬁ UM Radix Advertising Co.,Ltd. Usugaingiinm@y 22 easn 1y 24 van
i (AHU-1) $u 8/ wiouaswdaneluiuiidendos

48 23/05/2012 qmﬂqﬁmﬂ“luv’i‘yuﬁ fou Eisai (Thailand) Marketing Co.,Ltd Usugungilinman 245 osen iilu 23
'l mwnzgila 601-2 o wennsifaneluiiuiisoudes
(AHU-1) #1 6/A

49 23/052012 | vea¥19AsIvIngugiin1ely | Delphys Hakuhodo (Thailand) Co.,Ltd Psugaingiinman 22 easn il 233
i giin 11012 (AHU-1) asmn wiouasandanluiuiidendos
$u11B

50 23/05/2012 qmwgﬁmﬂﬁlu“ﬁuﬁ fou Herbalife International (Thailand) USugaingiisinian 25 easn 1l 24 pash
iwiu'ly gila 105/1 (AHU-2) | Limited. wiounsndamuluifieuion
1A

51 23/05/2012 qmwgﬁmﬂ“lmﬁuﬁ UM Office Of The Securities and USgumgiinma 22.1 esm iy 23.4
'l mwnzgila 1603-4 ExchangeCommission of Thailand (nag) | e n3aumsawdameluiiuiizondes
(AHU-2) ‘]?’LJ 16/B

52 24/05/2012 qmwgﬁma“luﬁyuﬁwun Eisai (Thailand) Marketing Co.,Ltd Usugangiinmdy 22.9 sen il 24.1
'l mwzgiia 603-4 o wennsfanelufiuiisoude
(AHU-2) “f;u 6/A

53 25/05/2012 qmwgﬁma“luﬁyuﬁ NN Vickery & Worachai Ltd. Ufugangiinnmdy 24 easn 1l 25 sasm
dul d 16/A wiouaswdaneluiiidendos

54 28/05/2012 | szuu§uermsa aelurfes | Herbalife International (Thailand) duiumsisilfuguugiisenies
Server $oU %u 2/B Limited.

55 29/05/2012 qmﬂgﬁmﬂ“luﬁ?uﬁﬁun Eisai (Thailand) Marketing Co.,Ltd Usugaingiinnman 22 ear il 235
vl (AHU-1,AHU-2) asmn niouasimdaneluiuiiGendos
1 6/a qmwgﬁmﬂiuﬁuﬁ
w1l (AHU-1) $u7/a

56 29/05/2012 qmwgﬁmﬂﬁlu“ﬁuﬁwun National ITMX Co.,Ltd. PSugaingiisim@n 23 easn 1l 24 eash
il (AHU-1) 1 18/A weunsudameluiiuiisoudes

57 29/05/2012 qmwgﬁmﬂ“lmﬁuﬁwun Radix Advertising Co.,Ltd. USugumgiinndn 20 osmn i 22 sam
il (AHU-1) 1 8/A wéeunsudameluiiuiiouden

58 29/05/2012 qmwgﬁmﬂ“lmﬁuﬁwun Office Of The Securities and USugumgiinmaw 22.5 osm iy 24
LT 10, 13-16 1150 | ExchangeCommission of Thailand (na@) | 04f wiounindanelunuiiGouios
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ddu Juh Fgazdun Wuhudly wamsifinam
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Fuuds
59 30052012 | guvginieluiiudi wun Rohm Semiconductor (Thailand) Co.,Ltd. | USugamgiionman 22.1 asm iifu 235
iu'll mwiggia 11012 parn wiouasrndanieluiunGoudon
E
(AHU-1) Hu 11/A
60 30/05/2012 avteseonuuiuly mwe Office Of The Securities and 1J50 Manual Valve Supply and Return 910
v
gl 1302,1303-4 1 13/B ExchangeCommission of Thailand (nam) | 18 60-70% 1ilu 100% o500
Fd v
61 30052012 | quuginmoluiiui Sou Office Of The Securities and Usugangiinmay 245 asen i 23.1
¥ 1]
'l mwizgiia 1403-4 ExchangeCommission of Thailand (Nan) | a3 wieuasiudameluiiuisenies
E
(AHU-2) Hu 14/B
Fd v
62 31/052012 | qungiinieluiui wun DAI (Thailand) Limited-Respond Usugaingiinmdu 23 ean iflu 24 san
9 ¥ 1]
vl (AHU-2) 1 12/B wiouasrndaneluiuiisenies
Fl ]
63 31052012 | asnafagamgiinieluiiufl | Delphys Hakuhodo (Thailand) Co.,Ltd Psugangiinman 21.5 oeen il 23.5
(AHU-1) %4 11/A a9 ndeonasrndanelununGeuios
= 24 1 as o =
annnuLAsTaNszuvlsuaInae dszanil 2555
70
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60 //\\
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&
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20 —=
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= =
HA TLW. HA EHLEL WA .4 f1.A .7 f.g Fl.A, W 4./A.
| =
FIRLAE1d

ol 4.3 nsuaastSunannudlumsudaddlSuguuglvesszuuliueimaeimsifien Ing

A A A
Tusou 12 heuves w.a. 2555 Nod lunamnigaun
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4 wa 1 1 ] o @ 4 ] 3 1
ﬂ1§1\1ﬁ 4.3 l!ﬁﬂ\iﬂig'ﬂﬁﬂ'lcl%ﬂ'lﬂﬁluﬂ’lﬁclfﬂll‘ﬂ'lfj'{liﬂH’lLﬂ?@\Tﬂ’lLﬂH@’lﬂ’li@\ulﬁ W.fA. 2553-2556

GPF Witthayu Towers
Equipment No.
Date Maintenance History Cost Brand Type /Model Specification
SER.NO.44032
CH-1 CARRIER 19DM78506CQ
CAP.500 TON
7-May-10 Overhaul 74,799.42
6-Jul-10 Replace R-11 59,152.27
27-May-11 Overhaul 597,060.00
18-Dec-12 Repairs 67,786.28
SER0.NO.44033
CH-2 CARRIER 19DM78506CQ
CAP.500 TON
7-May-10 Overhaul 74,799.42
6-Jul-10 Replace R-11 59,152.27
27-May-11 Overhaul 597,060.00
18-Dec-12 Repairs 67,786.28
5-Feb-13 Yearly Maintennance 63,638.25
SER.NO.40334
CH-3 CARRIER 19DM78506CQ
CAP.500 TON
7-May-10 Overhaul 74,799.42
6-Jul-10 Repair 59,152.27
26-Oct-10 Replace Drier 119,951.28
26-Oct-10 Refill R-11 16,900.00
27-May-11 Overhaul 796,080.00
10-Apr-12 Replace Temp sensor Chiller 11,556.00
18-Dec-12 Rewinding Moter 819,941.00
18-Dec-12 trplca Gaskets 67,786.28
5-Feb-13 Yearly Maintennance 63,638.25
Total Maintence Cost 3,691,038.69 | 1,230,346.23 1Al dayan 64,906.20 11N/l
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4.2 manfSeumaunsaarinniudu (Chiller) V990 IMINUVIMHUANINYHANBAZINATFIY
44 v
NNeIVO9
[ [ d'a :JI 9 =
1. wmasgiumsdivemalueims: szuviliveimanaaailueiaisszaeadian
o Y < { 3 Aav ~ Aa 1 Aa
naa Ifthaedunudu Naszauiia (Full load) 15900152 199114939 (Actual load) 131w
] 1 Ao 4 o < a :} [l o 3’ < 1
AAINAINUA 1ATBINIANWEUFHATZVI8ANNTouAId U uIuLUUes TUa
a 1 o < [ o - 1 1A
(Centrifugal Chiller) YH1AAUAI 500 duA1MdU Anasu IWihnlgdestiarlsimu 0.84
kW/ton §115U81A15L01
a (BN} @ Aa A A o 2’ <3 Aa A o
panslsei: B nnmsasdalsz@ns munveuns e nid uai AR ey
A o oy I a A a Y] <3 Y @
YouAToI i nEuY0I0 1T TNy vu1a 500 Auauen lTannasau iy 0.5
kW/ton FUNUNNAWNIATFIUANYHR BT UA
A o oy < S 1 o o Yy Y o
Hanszny: n3eeininduvesermsiamasau g ildtnsldwdaann
Qy I v g// @ [~ [
aunldeuiluwauaziinszarle ldihgeanlldae snneda bty ldawinasgrumsidsu
[ 2
p1melueins dedmuangrine : szunlSueimauazaueaeg naadsldaulueins
Y Al @ a = 1 Aa a Y I o 1 A A
apalmdulssansaussous anlsz@nsarmmslvianugulugivesdasdilsza@nsnim
o 4 ) g’ I [ a g’ {
NHINUVDUATEINTUTUVEITZUVUUT U IMAYIATZ118A18T D8R8 LVVUT AN
o w o < A aw Y . d o o <
Frsvvnaany asa lumahanuEunszAnaveunI 01 uEN @UANUEN) 110
1 o < 9 = [ 1T @ < a v J1 W < 1 Aa 1
771 500 duANEY deatmnasnu lihaeduanueu Rlatadasduanudn) lununi
0.62 kW/ton
4 g
wanmsmsisziin:  luriu mnnsastedasdulseansaussous Anlszans
< ] 1 a a o a o
amms Ianudulugilvessasdinlsz@ninmwasausiafotuvee1n1svua 500
o < 4 o < . a ' o
AUANITUUDUATEIRIAINEBY (Chiller) Vo115 3TN Ing Taawdsaului 0.68
kW/ton Fuiunafingruieiimue
4 o g} < Aa a ° = Y] A
NanFTNU tnFeeiuduvetemsszaninind AelmduilscanFaussous
1 Aa A Y <3 [ 1 Aa A [ 4; VA
alszansamms nanueulugivesdasiarvlszanimmmndsnudinnnngvuig
fruadoNdaaenrNg UHanNUHAMNAINg e Ue
Usgmansulssnugaamnisy: svualsmamsiudias 3 o § Tudl wa.
' a ~ A Yo 9 " a a o
2553 1 Usinwas® ol FRoyanaldiud lunu o waindu
- . Yo, d o ) a2
manmsdszddu: ludu nTeeiningu (Chiller) voso1m5ddion Ingldasalily

0 < <
msmanueuilues CFC(R11)
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A o g dqw < o < o d
WNANISNU: Lﬂﬁ@\iﬂ”ll!']!f]ll“ﬂi‘b’ﬁ']ﬁ CFC 1Huasminnudu 38 mansinuey
~ 9 o A ) 09} < dy 9 d? = 09/' v A o Y o < o 1 =\ d?
‘1/1Gl“lfﬂmﬂimmmwuuulﬂmmu f]ﬂ“VNlelWavnnlﬁﬁ"lﬁvnﬂj']wwuﬂﬂﬂa’]'ﬂJﬁWﬂ’]qx‘]"U‘H Uag

p1n llasnlueuina naldinTeetns hidwnsoldauld diwaldgsnavgaseinld

4.3 oanmsaam Iivhvesermsdiiterl Ing anmsIihuasvads

[ a 1 a I [ 1 { o
sasimsaaa liivesernisiiited Ing iludasiar Il muasiniaw

¥190a1N58071 TOU (Time of Use Rate)

MAanudoamsnasluih Amdeau i
Uszinueaseau am/nlaiad) (VIN/MU2Y)
Peak Service | Off Peak

1 i5asudaus 69 AlaTadiuly 74.14 31224 | 2.2507 3.6917

2 1599 22-33 Alalan 132.93 | 31224 | 2.2695 3.7731

3 useudngt 22 flaThan 210.00 | 31224 | 23027 3.9189
Peak 1381 18.30 - 21.30 . YBINAIY

Partial 1181 08.00 — 18.30 1. voannIu (AAIMADINITNAL Tlih Aammzauiinu Peak)

Off Peak 1381 21.30 . — 08.00 . VOINAIU

4.4 gazPEAMIAUHUMS
o a a A o g’ < a A Y A o g’ <
1InM3IasIialsz@ninimveuniosininduriafernuvoauniosinindu
a o < J @ ¢ a
(Chiller) ¥o301A159 710 INg Yu1A 500 AuaNuEdy Tadwasau il 0.85 kWiton Fanu
v 4
ananasgIuAnguueiuatazsamsmsdszdu: luiu mnmsasiaiamduilszdns
1 a Y < o 1 A A 1% Aa A Y
aussouz milszaninmms ldanudulugdvesdasdiulszaninmwasauaia@eny
% < A o < . a A a Y
YDIDINTVUIA 500 AUANNBUVOUATOIRIANINIEGY (Chiller) ¥03017159 70 Ing lan
@ £ a A ° = A o g’ 2 Aqu
wasau i 0.68 kWiton Faununsfingraneiivuasandawansznu: niosinineunly
< o < o 3 Aq Yo A o g’ < dy Y tg 2 z v A
15 CFC luasianuou sxmarsianumdunldnuniomininduil ldenaiu Snnedadl
o Y o [ ' = £ n) Y = Yy A @ ]
path ldensihinnuduaenaniismgeiu vazeram lildonlueuna naldinToeins lu
annsoldnu’ld dewaligsnavgassinld omstdldiins@nmmsnlaowaienlsy orme

(Chiller) sz@nsmnganmaununioudn Taonioslnidszansamnmsldndeaudni

o o v a o 4
ngrueiriua Tagansnit1d 0.576 Kwau sreazideaaulueuesian mnusdnues 1a
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#1918 ACQ/2/1302/0030 a3iufl 18 AuAUT 2556 TasliiAmnlasunoudads (awy

ms1faeu Chiller v11a 500 AU WougARIUAUTIUIY 3 g@) TusIA1 18,000,000 VN

a d a = A o o &
4.5 M3InHEMINItuvedlassmafagwnsesrinindu
a o a I~ a d Y = [ Y A A
M3AATIENNMIAU 1T UM VATIEHAUNUNT oA 159180 ITUNAINY LA
o a 4 a Al d' o =\

HaAPULNUNTOHAM 13N 1MIuYesInsens ieAns1zyd Insemsidtimsdneiiinam
[~ ] @ { 1A 1
Tl 1 Tumsasmuuie bi TagTassmsszdesldsunanouununginitduainu nsenan
= o & A Y T v oA A A £ a Y 1 o dy
pmianil AonanouunuduanuIuasudeToma 1) Fevzlnsziaiuaien gl

1. yamilagiuvednanouuN g5V 1ATIN13 (Net Present Value : NPV)

2. 95 wWaneuLNun18luIA5INg (Internal Rate of Return : IRR)

1. yamilagiiuveananouunugnsveaInsanis (Net Present Value : NPV)

yamilvgiiuvesnanouumugnsvedlnsinis Ao HaasznIyamilagiuves

U Q

9 Y

palszndadununasnulugildasuiaaiinglasulunaazilaaeasigueslnsanisny

q

1 v a d' 1 % d‘ 0o @ A [ 1 .
yjaﬂ”rilﬁ]quumamumm@aﬂ"lﬂ n181a1A5INISNNAINITU Y BATIAAA (Discount rate)

J { o a J o J
w?amm’omu (Cost of Capital) ﬁﬂTWuﬂﬁTllﬁﬂ‘H”I“lﬁ}iﬂﬂﬁuﬂﬁﬂﬁﬂmﬁﬂ"lﬁﬁiﬂﬂﬁ

yamilagifugns (NPV) = yamilagifuvedwaneuuny  —  yaailagiiuves
GRICARLY
A
%30
5 ESt
NPV= > —— -1
1 (1+1)
Tag NPV = Net Present Value
ES, = wameuunuluilit(t=1,2,3,..n)
, = Quiesudulnsams

Y
n3190nl NI90AI1AAAA (Discount rate)

_..
Il

2. oasmanouunun1elulnganis (Internal Rate of Return : IRR)

dasmanouununelulngeims wmnen s dasmamsaeuunun i iy anilag i

U
v

YoInanoUunuInUyanagiiuvesdunu Taen1511A1 Discount Rate : r Ndawaldyan

k)
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% 1w @ @ J [ -4
Paytivvesnansuunuuazdunuiinu viewnarsnuiiauminugud awrsanildain

9

AUMINNAUAFNTAS 5]

IRR H3D =0
0, ESt
I, + Z—t -0
= (1+7)
Tas IRR = oaswasauununelulasans
ES = paseuunuluint=1,2,3,..n)
o~ Fuyuilisuusn
Y
r = n31ARNIIY 1500MI1AAAA (Discount rate)

4.6 msaaaulolumsasny (Investment Decision)
v A = v A A
maaadaulvlumsamu vaneds mydaduladenlasamsmsasnululasams
1 L v A { o 1
1o 299z Iwanouunuamiaidesms Iaeldinaa lumsdadulaniamsasuinsiiianen
1o Ton1a (Opportunity Cost) et yan1ilagiugniveswanouunu (NPV) uazdas
wanouuNuMeluInsans (IRR)
7 Aq ¥ v A o Y Ya P2
a1 nlglumsaaduloniamsaanu sz lngamsizy lasanisaanu
v Aa Y 09.:} A ] d‘ a
adulaldnarsamululasimstiunioli Taglasamsnaisaanunesanain
1 o = 1 4 A A g 1
yamilagiiuvesnanouuny (NPV) UAmNANNGUa niolauiluuin asuaaad
03/’ Y Y o A v Y dy
myaanulnlasimsiug lananeuunuduiumsasu ieosnnransuunuuidImiiszes
A Y YA A Ao ~ ' A 3 = 3
817 1301 UYAD ABNIL BN §M31AIN NPV d 1N T uuInvedInsanisvsnnit] unanouuny
9 (% 3 d‘ d‘ 1 9 [l Q‘ d? 1 d' Aa A
YoUIV09 AU oaanuIasinIsi NPV = 0 dauveud 1o lumuau uansiginall
Q' = Y a o d?
TAsaImsaanuiy vzlina IHU1IAUD 53 NIVE8AIUL
1Y v A Ja d‘
onswanauunuMelulasens IRR) msaaaulalasl®ls IRR 11109910 IRR
Y
1931A5IN15 Ao daTIHanoULNUIINAITaINU U TATINIs1iUY §10ATIHARBUUNUYDY
[ { a 3 [ [
TATINTFINIOATIHAADUUNUNABINIT HTDAUNUVOIUIUNY (r>i) NAITAINY uATITIAT

1 I a
Hoon (r<i) AT M IaInu
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ELECTRICITY EXPENSE CALC AR

Project:  GPF Willzpu [2 umsing | Stvcby] Summary Inpul data reference

1] ELECTRICAL ENERGY COST FER UNIT [ASED ON NEVE TORI, RATE BY; COST [ BATH | KW * { BRADAY) * | DAY.VEAR) * URIT RATE { BATH # WM 1

Capacity (ol StundaySunday
2) ELECTRICAL DEMAND CHARCE BASED ON NEW TOU. RATE BY © COST (BATH ) « KW * 12 I RATE [ BATHY HWH ) Qty'] L]
3} ELECTRICAL F-T COST PER UNIT BASED ON NEW TOU. IRATE BY: COST [ BATH )« KW * | HE/DAY) * { DAYAYEAR) * F-T | DATH 7 KoM § . I [High) Chilter Efficienoy (K Ti| OAF Peate.
4} TOU RATE SINLL BE 3 PARTS OF TIME BIY THES BELOW TADLE I (Stanciard) Chitler Efficiency (Hw/T1)| 95%)

{MODE 1 : MONTIAY -FRIDAY AT 9.00AM = 10.007M, MODE 2: MONDAY-FRIDAY AT 10.000M = 09.00AM . MODE 3 : SATURDAY & SUSDAY 24 HOURS. |

PROJECT ELECTRICITY EQUIRMENT : Existing Chiller- 0.85 KuwsTr EQUIFNENT : Trane High EIf 0.576 Kw/Tr
GPF Wittayu (2 running 1 Standby) MODE OF TIME VEARLY BODE OF TIME VEARLY
s i - Mos-FE MON-FRI SAT & SUN TaTAL MOS-FRI MON-FRI SAT & SUN TOTAL
MODEL . 12 hea) 101 beny [2d4hr) EXPENSE 113 b} 111 k) [24hen) EXPENSE
0,85 KT 0,576 Mu'Tr DESCR‘P‘,‘,ON 09.00-22.00 | 22.00-09.00 | 00.00-24.00 ] BAHT 09.00-22.00 22.00-09.00 ﬂﬂ.ﬂﬂ-‘ﬂ‘M BANT
CAPACITY (Tom} 500 500 DARLY GPERATING HIS FOR EACH MODE H 1 L] 1 1 o
W TON 0.850 0.576 T RATE { BAKT  KW-18H, } 4.0100 4.0100 40100 40100 4.0100 4.0100
qry 2 2 YEARLY ELEC. ) 4,643,200 422,100 - 5,065,300 3,146,400 286,000 - 3,432,400
Full band Pewer lnpuat (Kw) 25 288 DEMAND CHARGE | BAHT 7 KW-MONTH) = |OFF PEAK £ KO DEMAND CHARGE = |OFF PEAK # NO DEMAND CHARGE
% Average Hun (On Peak) 95% 9% VEARLY EXPENSE FOR DEMAND CHARGE [ BANT ) . o - o 0|
% Average Run [Off Peak) | 95% 95% =T IATE CHARGE = { BANTAIW-118 ) - - - - - -
Average Chiller Running Power Input (KW) in Each Moda|  YEARLY F~T CIARGE IXPERSE = {BANT } - - = = = = -
Average Om Prak Input [Ku) 404 274 TOTAL XM 4,643,200 AzZ 100 - 5,065,300 2.146.400 2H6.000 - 3,432,400
Avernge O Pesk bt (K 404 274 TOTAL ELECTRICITY EXPINSE 9.285.400 BA4.200 - 10,130,600 | 6,292,800 572,000 - 6,564,500
SUMMARY ELECTRICITY EXPENSE CHILLER MODEL CIILLER MODEL
Existing Chillar= 0,85 KursTr Teame High EIf 0,876 KusTr
arv ) 2 2
CAPACTTY { TON) 500 500
KW/ TOR 0.850 0.576
YEARLY ELECTRICITY COST PER UNIT { BAHT )| 5,065,300 3,432,400
TOTAL ELECTRICAL EXPENSE 10,130,600 6.864,800

BY USING BETTER EFFICIENCY YOU CAN SAVE THE ELECTRICAL EXPENSE 3,265,800 sants per vEar 1
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4 Y 1 o o a ] o
M3197 4.5 wansngaqunu yamilgiugniuazdaimaneuunumelulnsims Tasth

Q q U Q

Ausmsihgesnenduiudie uazl4oas1Anaa 5% (Discount Rate 5%)

Mg (um)

D vl 202,612,000 10,130,600 | 10,130,600 | 10,130,600 | 10,130,600 | 10,130,600
2) MUIMsasIvaeus1ell 324,531 64,906 64,906 64,906 64,906 64,906
3) MFeuusuIazgeTny 6,151,731 1,230,346 | 1,230,346 | 1,230,346 | 1,230,346 | 1,230,346
uml¥ane 209,088,626 = 11,425,852 | 11,425,852 | 11,425,852 | 11,425,852 | 11,425,852
mlaie (Msvenlna) -

TamiFneavaa 209,088,262 - 11,425,852 | 11,425,852 | 11,425,852 | 11,425,852 | 11,425,852
Chiller 159311131 (500 ton 2 sets) 32

] 120 0 1 2 3 4 5
Mg (1)

D i 137,296,000 6,864,800 [ 6,864,800 | 6,864,800 | 6,864,800 | 6,864,800

2) AUTNMINTINAOV5 161 - . - B B -
3) ArgoULENIaZIITIT Y - = 2 - B _

smmlFae 68,648,000 - 6,864,800 | 6,864,800 | 6,864,800 | 6,864,800 | 6,864,800
Sulsziumanu 51 (swedlva) 4,561,052 4561052 4,561,052 4,561,052 4,561,052
!!ﬁﬂﬁﬂﬁ%!!ﬁﬁuﬁﬂ 33U

i 120 0 1 2 3 4 5
waannsodszndamlraeld
1) v 65,316,000 3265800 | 3265800 | 3265800 | 3265800 3265800
2) MUTMIATIVAOUT161) 324,531 64,906 64,906 64,906 64,906 64,906
3) MeuuTuLazgIT Ny 6,151,731 1,230,346 | 1,230346 | 1230346 | 1,230,346 | 1,230,346
4) nl4fe (msgfoulng)) 0 p - - - -
smailszndiald 71,792,262 o 4,561,052 4,561,052| 4,561,052 4,561,052| 4,561,052
alszinan1Flumsamu 18,000,000 18,000,000
593 ( Cash Flow ) 53,792,262 -18,000,000]  4,561,052|  4,561,052| 4,561,052  4,561,052| 4,561,052
NPV 28,306,852
Discount rate 5.0%
IRR 22.4%
Pay back (year) 45 4,561,052 8,480,868 12,420,877 16,173,266 19,746,970

1) Adj electricity saving (take into accout the higher cost of electricity)

2) Fill in maintenance, other repairs and overhaul

A39a9U

PV 46,306,852 4,343,859 4,137,009 3,940,009 3,752,389 3,573,704

NPV 28,306,852
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Chiller (A5 31713 (500 ton 2 sets)

& B 120 6 7 8 9 10
ml¥ae (UIn)
1) alwlih 202,612,000 | 10,130,600 | 10,130,600 | 10,130,600 | 10,130,600 | 10,130,600
2) MUSMSATINAUI 18T 324,531
3) AouLaulazgaT NI 6,151,731
sl 209,088,626 | 10,130,600 | 10,130,600 [ 10,130,600 | 10,130,600 | 10,130,600
ml¥a1e (msveulvn) -
samlFnenavan 209,088,262 | 10,130,600 | 10,130,600 | 10,130,600 [ 10,130,600 | 10,130,600
Chiller tn3831%3] (500 ton 2 sets) 32
il i 1-20 6 7 8 ¢ 10
ml¥ae (UIn)
1) alwlih 137,296,000 | 6,864,800 | 6,864,800 | 6,864,800 | 6,864,800 | 6,864,800
2) MUTMIATIVABUIEL) = - = = =
3) AauLaulaziga N = - = = =
sl 68,648,000 | 6,864,800 | 6,864,800 | 6,864,800 | 6,864,800 | 6,864,800
Fudlsziumaaiu 51 (sameglva) 3,265,800 3,265,800  3,265800 3,265,800 3,265,800
HaAnIZUERUaA 3

8 120 6 7 8 9 10
wamunsalszndamlyogla
D il 65,316,000 3,265,800 | 3,265,800 | 3,265,800 [ 3,265,800 | 3,265,800
2) MUTMINT AU 0 - - - - -
3) AauLEUIAz1gITNI 0 - - - - -
4 4o (madenlva)) 0 4 - - - -
Tumanlsendald 71,792,262 3,265,800  3,265800]  3,265800| 3,265800] 3,265,800
wilsznailFlumsamu 18,000,000
393 ( Cash Flow ) 53,792,262 3,265,800  3,265800]  3,265800|  3,265,800] 3,265,800
NPV 28,306,852
Discount rate 5.0%
IRR 22.4%
Pay back (year) 4.5 22,183,960
1) Adj electricity saving (take into accout the higher cost of electricity)
2) Fill in maintenance, other repairs and overhaul
A3I9q0L
PV 46,306,852 2,436,990 2,320,943 2210422 2,105,164 2,004,918
NPV 28,306,852
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Chiller 1n504A3 (500 ton 2 sets)

3
il R 120 11 12 13 14 15
mlFae ()
D alulih 202,612,000 | 10,130,600 [ 10,130,600 | 10,130,600 | 10,130,600 | 10,130,600
2) MUTMIATINEOUI1ET) 324,531
3) AlFaNNNIAZINGITAE 6,151,731
saanlFae 209,088,626 | 10,130,600 [ 10,130,600 | 10,130,600 [ 10,130,600 | 10,130,600
mlFone ( M3vonlvia)) -
saualFnensriua 209,088,262 | 10,130,600 [ 10,130,600 | 10,130,600 | 10,130,600 | 10,130,600
Chiller 1n3931%3 (500 ton 2 sets) 57U
5 R 120 11 12 13 14 15
mlFae (vIn)
D alulih 137,296,000 | 6,864,800 | 6,864,800 | 6,864,800 | 6,864,800 | 6,864,800
2) MUTMINTINADVI Y = - = - -
3) AFeUNNIAZINGITNH - - - - -
s lFae 68,648,000 6,864,800 6,864,800 6,864,800 6,864,800 6,864,800
Fulsefumany 51 (samelvia) 3,265,800 3,265,800 3,265,800 3,265,800 3,265,800
HanInIEUaRMEn 3

A 130 11 12 13 14 15
wasgnansalserdamilyoeld
D alulih 65,316,000 3,265,800 | 3,265,800 | 3,265,800 | 3,265,800 | 3,265,800
2) MUSMIATINaOUTI01) 0 ? - - - -
3) A FaUNNIAZINGITNE 0 - - - - -
4) M40 (m3geulng) 0 g - - - -
umaidsendinla 71,792,262 3,265,800  3,265800] 3,265,800 3,265,800 3,265,800
anlszanai 1 lumsaanu 18,000,000
393 ( Cash Flow ) 53,792,262 3,265,800  3,265,800] 3,265,800  3,265,800] 3,265,800
NPV 28,306,852
Discount rate 5.0%
IRR 22.4%
Pay back (year) 4.5
1) Adj electricity saving (take into accout the higher cost of electricity)
2) Fill in maintenance, other repairs and overhaul
A3980Y
PV 46,306,852 1,909,446 1,818,520 1,731,923 1,649,451 1,570,906
NPV 28,306,852
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Chiller 1A3031A3 (500 ton 2 sets) U
= - 16 17 18 19 20
il il 1-20
Mg (1n)
D mldh 202,612,000 | 10,130,600 | 10,130,600 | 10,130,600 | 10,130,600 | 10,130,600
2) MUSMINTIVEBUI 1) 324,531
3) AOULANUAZINFITNH 6,151,731
TaumlFone 209,088,626 | 10,130,600 | 10,130,600 | 10,130,600 | 10,130,600 | 10,130,600
mlTaie (MIvonlvej) .
smAlENENvNA 209,088,262 | 10,130,600 | 10,130,600 | 10,130,600 | 10,130,600 | 10,130,600
Chiller 1n39317i3i (500 ton 2 sets) 33U
— o 16 17 18 19 20
il il 1-20
Mg (Un)
D mldh 137,296,000 | 6,864,800 | 6,864,800 | 6,864,800 | 6,864,800 | 6,864,800
2) MUTNTATINFOUTET) - - - - -
3) AFOULHNUAZINFITNH - - - - -
v 68,648,000 | 6,864,800 | 6,864,800 | 6,864,800 | 6,864,800 | 6,864,800
Sulsziumany 59 (samezlva) 3,265,800 3,265,800 3,265,800 3,265,800 3,265,800
HAAINITTUTRUTA 5 ;nu 9 ” 8 1 2

il 1-20
wasnsolszndamlyanels
1) f’hbl“l/\l‘lah 65,316,000 3,265,800 3,265,800 3,265,800 3,265,800 3,265,800
2) MUTMIATINFTOUTET) 0 - > - - -
3) AaNUHNUAZINGITN 0 - - - - -
4y al¥91e (myaenlva) ) 0 - - - - -
suwwandszndialag 71,792,262 3,265,800 3,265,800 3,265,800 3,265,800 3,265,800
udszanaildlunmsau 18,000,000
99U ( Cash Flow ) 53,792,262 3,265,800 3,265,800 3,265,800 3,265,800 3,265,800
NPV 28,306,852
Discount rate 5.0%
IRR 22.4%
Pay back (year) 4.5

1) Adj electricity saving (take into accout the higher cost of electricity)

2) Fill in maintenance, other repairs and overhaul

N300
PV 46,306,852 1,496,101 1,424,858 1,357,007  1292,388 1,230,846
NPV 28,306,852

NPV 6911910 "Net Present Value" #1694 yamilagiiugns

Ap drunuveyan1ilegiiv (Present  Value) TunszudSuaagnsnyg Ruaanu
4

A v o Y o Y
ST AU INHIUA 1N



NPV = yamilagifugnd
PV = yamilagiiuveanszuddugninasnolylasanisadnu
I = Quasuisuusn

g3 NPV = PV-I
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M3197 4.6 wamsngaAunu yamagiugniuazdaswanouununelulasims Taei

1 a o o 1 o Y Y v a .
mmmimiqﬁﬂmuazaz”lwammmmmﬂ Llﬁgtl“]f@@ﬂﬂﬂaﬂ 8% (Discount Rate 8%)

Chiller 1n521A3 (500 ton 2 sets) 5

a 120 0 1 2 3 4 5
e ()

D alvivh 202,612,000 10,130,600 | 10,130,600 | 10,130,600 | 10,130,600 | 10,130,600
2) AMUTMIATNFOUTIT) 324,531 64,906.20 64,906.20 64,906.20 64,906.20 64,906.20
3) MFouuTUIaZIIgaE N 6,151,731 1,230,346.23 | 1,230,346.23 | 1,230,346.23 | 1,230,346.23 | 1,230,346.23
Tmlang 209,088,626 - 11,425,852 | 11425852 | 11425852 | 11425852 | 11,425,852
mlFo1e (Msvoulna) .

SwmlFnenamun 209,088,262 4 11,425,852 | 11425852 | 11425852 | 11425852 | 11,425,852
Chiller 1A3041%3 (500 ton 2 sets) 32
i 1 120 0 1 2 3 4 5
ml¥ae (V)

D mllih 137,296,000 6,864,800 6,864,800 6,864,800 6,864,800 6,864,800
2) AUSTMINTINERUI = p = = = =
3) ARNUTULAZINFITNE - - - - - -
Mg 68,648,000 - 6,864,800 6,864,800 6,864,800 6,864,800 6,864,800
Sudseiumaau 53 (sawevlva) 4,561,052 4,561,052 4,561,052 4,561,052 4,561,052
naansTuaRuan 59

B 120 0 1 2 3 4 5

waansalszndamlyonels

D s llih 65,316,000 3,265,800 3,265,800 3,265,800 3,265,800 3,265,800
2) AMUTMIATNFOUTIT 324,531 64,906 64,906 64,906 64,906 64,906
3) MFounTULaZIIgaT N 6,151,731 1,230,346 1,230,346 1,230,346 1,230,346 1,230,346
4) ml¥1e (Msseulva)) 0 - - - - -
mmanlsendald 71,792,262 0 4,561,052 4,561,052 4,561,052 4,561,052 4,561,052
aulszanailflumsaau 18,000,000 18,000,000
59U ( Cash Flow ) 53,792,262 -18,000,000 4,561,052 4,561,052 4,561,052 4,561,052 4,561,052
NPV 19,235,673
Discount rate 8.0%
IRR 22.4%
Pay back (year) 4.9 4,223,197 8,133,564 11,754,274 15,106,784 18,210,960
1) Adj electricity saving (take into accout the higher cost of electricity)
2) Fill in maintenance, other repairs and overhaul
5980
PV 4,223,197 3,910,367 3,620,710 3,352,510 3,104,176

NPV 19,235,673
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Chiller (n523A3 (500 ton 2 sets) 39U
= . 6 7 8 9 10
il il 1-20
e (UIN)
1) 'l 202,612,000 10,130,600 10,130,600 10,130,600 10,130,600 10,130,600
2) AUTMSATINEDUI16T 324,531
3) AFOULFULAZINFITNH 6,151,731
saum g 209,088,626 | 10,130,600 | 10,130,600 | 10,130,600 | 10,130,600 | 10,130,600
mldaie (Mmsvoulval) .
s lFnenavua 209,088,262 | 10,130,600 | 10,130,600 | 10,130,600 | 10,130,600 | 10,130,600
Chiller 1n5041%3 (500 ton 2 sets) 39U
= ?Jﬁ o 6 7 8 9 10
mldane (vIn)
D a1 llih 137,296,000 | 6,864,800 | 6,864,800 | 6,864,800 | 6,864,800 | 6,864,800
2) AUTMSATINEOUT 8D - - - - -
3) AFOULTULALINTITNH - - - - -
saumlFone 68,648,000 | 6,864,800 | 6,864,800 | 6,864,800 | 6,864,800 | 6,864,800
Fuilsziumaau 51 (sweslna) 3265800 3265800 3265800  3,265800 3,265,800
HAAINITUTRUAR 59

?Jﬁ 0 6 7 8 9 10
wamansadlszndamlyonela
D Al 65,316,000 3,265,800 | 3,265,800 | 3,265,800 | 3,265,800 | 3,265,800
2) AUTM5ATINEOUT 8D 0 - - - - -
3) AFOULTULAZINFITNHN 0 - - - - -
4) anlsie (magoulna)) 0 - - - - -
shmandserdald 71,792,262 3,265,800]  3,265,800] 3,265,800 3,265,800 3,265,800
awilszanaildlumsamu 18,000,000
333 ( Cash Flow ) 53,792,262 3,265,800 3,265,800 3,265,800 3,265,800 3,265,800
NPV 19,235,673
Discount rate 8.0%
IRR 22.4%
Pay back (year) 4.9 20,268,968
1) Adj electricity saving (take into accout the higher cost of electricity)
2) Fill in maintenance, other repairs and overhaul
R RETGIY]
PV 37,235,673 2,058,008 1,905,563 1,764,410 1,633,713 1,512,697
NPV 19,235,673
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Chiller (n523A3 (500 ton 2 sets) 39U
i I 120 11 12 13 14 15
e (UIN)

1) an'lulh 202,612,000 10,130,600 10,130,600 10,130,600 10,130,600 10,130,600
2) AUTMSATIVEDUI16T 324,531

3) AFOULFULAZINFITNH 6,151,731

sum g 209,088,626 | 10,130,600 | 10,130,600 | 10,130,600 | 10,130,600 | 10,130,600
mldaie (Mmsvoulval) .

s lFnenavua 209,088,262 | 10,130,600 | 10,130,600 | 10,130,600 | 10,130,600 | 10,130,600
Chiller 1n5041%3 (500 ton 2 sets) 39U
o 2 120 11 12 13 14 15
mldane (vIn)

D a1 lvlih 137,296,000 | 6,864,800 | 6,864,800 | 6,864,800 | 6,864,800 | 6,864,800
2) AUTMSATINEOUT 8D - - - - -
3) AFOULFULALINTITNH - - - - -
saumlFone 68,648,000 | 6,864,800 | 6,864,800 | 6,864,800 | 6,864,800 | 6,864,800
Fuilsziumaau 51 (sameslna) 3265800 3265800 3265800  3,265800 3,265,800
HAAINITUTRUAR 59U

5 130 11 12 13 14 15

wamansadlszndamlyoneld

D Al 65,316,000 3,265,800 | 3,265,800 | 3,265,800 | 3,265,800 | 3,265,800
2) AUTMSATINEOUT 8D 0 - - - - -
3) AFOULBULAZINFITNH 0 - - - - -
4) anlFie (msgoulng)) 0 4 - - - -
shmandserdald 71,792,262 3,265,800] 3,265,800 3,265,800 3,265,800 3,265,800
awilszanaildlumsamu 18,000,000

333 ( Cash Flow ) 53,792,262 3,265,800 3,265,800 3,265,800 3,265,800 3,265,800
NPV 19,235,673

Discount rate 8.0%

IRR 22.4%

Pay back (year) 4.9

1) Adj electricity saving (take into accout the higher cost of electricity)

2) Fill in maintenance, other repairs and overhaul

f30a0Y

PV 37,235,679 1,400,646 1,296,894  1200,828 1,111,878 1,029,516
NPV 19,235,679
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Chiller (n523A3 (500 ton 2 sets) 39U
5 I 120 16 17 18 19 20
e (UIN)
1) an'lulh 202,612,000 10,130,600 10,130,600 10,130,600 10,130,600 10,130,600
2) AUTMSATIVEDUI16T 324,531
3) AFOULFULAZINFITNH 6,151,731
sum g 209,088,626 | 10,130,600 | 10,130,600 | 10,130,600 | 10,130,600 | 10,130,600
mldaie (Mmsvoulval) .
s lFnenavua 209,088,262 | 10,130,600 | 10,130,600 | 10,130,600 | 10,130,600 | 10,130,600
Chiller 1A30431%3] (500 ton 2 sets) 32
5 4 120 16 17 18 19 20
mldane (vIn)
D a1 llih 137,296,000 | 6,864,800 | 6,864,800 | 6,864,800 | 6,864,800 | 6,864,800
2) AUTMSATINEOUT 8D - - - - -
3) AFOULTULALINTITNH - - - - -
saumlFone 68,648,000 | 6,864,800 | 6,864,800 | 6,864,800 | 6,864,800 | 6,864,800
Fuilsziumaau 51 (sweslna) 3,265,800 3265800 3265800  3,265800 3,265,800
HAAINITUTRUAR 59

?Jﬁ -~ 16 17 18 19 20
wamansadlszndamlyoneld
D Al 65,316,000 3,265,800 | 3,265,800 | 3,265,800 | 3,265,800 | 3,265,800
2) AUTNSATINEOUT 8D 0 - - - - -
3) ANFOULTULAZINFITNH 0 - - - - -
4) anlse (msgoulng)) 0 - - - - -
shmandserdald 71,792,262 3,265,800]  3,265,800] 3,265,800 3,265,800 3,265,800
atlszanaillumsamu 18,000,000
333 ( Cash Flow ) 53,792,262 3,265,800 3,265,800 3,265,800 3,265,800 3,265,800
NPV 19,235,673
Discount rate 8.0%
IRR 22.4%
Pay back (year) 4.9
1) Adj electricity saving (take into accout the higher cost of electricity)
2) Fill in maintenance, other repairs and overhaul
f30a0Y
PV 37,235,679 953,256 882,644 817,263 756,725 700,672
NPV 19,235,679
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a

NPV 8011910 "Net Present Value" #1809 yamilagiiugns

a

Ao drunuveayaa1ilegiiu (Present Value) lunszuatuaagniny Suainu

A @ ng Y o Y
LJULLTN muumm‘ﬁuﬂﬁlw

NPV = yamilagiiugns
pv = yamilgiiuvednssuadugninasneiyglasanisany
I —  Quasnuisuusn

qa3 NPV = PV-I

4' a e A 4 A4 o o g
M3 4.2.1 wag 4.2.2 a3UMsAATIEHNIMIRN Tasamsnlaguaiesiniuguy
(% 3 o 4 a o : o o
(Chiller) ¥1191 500 AuANWIBUTIUIY 3 19509 TaeiTlalFaud o 2 nToaazd1seediun
A A [ a a a a 1 A A A A a
117504 1A304 11153 @NTNINga)2@nTINgs 0.576 Kw/Tons NuinToudannszadnsnn
o <
N1ININNULEYY 0.85 Kw/Tons
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9
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2. yamilagiiuveswanounnugnsveeInsan1suin 1y Dicount Rate 5% uaz
Dicount Rate 8 % %x"l@f 28,306,852 UNLag 19,235,673 VINMNUAIAY
A ~ A ~AQ Yo Aa = A
3. szeznanunumely 43 6 10eu nsallsonsinnan 5% uay 41) 11 HoUNIN
1dons1fnan 8%
4. 9 waneuunueluIngans (IRR ) 22.40 %
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a Y @ ' @ o A [ Y] 4 Jd o 4 a J
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4.7 magaaamslFIiihvesaunansermisddiion Ing sz 2553 -2555

1 NuIuniae IUIUEY wudunilion
2553 5,012,917.84 16,875,095.40
2554 5,000,126.52 17,031,700..54 9.28%
2555 5,171,717.31 19,210,102.57 12.79%
59 15,184,761.67 53,116,898.51
maedodl 5,061,587.22 17,705,632.84

v E4 v 1
nnarsuaastaud Tuswasou lihmusyuynihndeilas 10% F910n3de
wasa IWihvessguudsuemalszuim 60 — 65% veamsld I wausuldnaeniae
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[ Iy [ [ 4 [ [
3. 7MASyIAgNTURAUINAINUNALNULAZOYTNHNAINY NTENT1NENU 1A
' a o 4 o 3‘ <3 . a a
Tdmsdaasy  sagaivenyulumslding osimindu (Chiller) Usz@ns nmgalunans gy
N g o { I, J o . .y
manaaalfiiuimslsunlasuaseainndugy (Chiller) Tuszvuilsueime
4. 52o2AUNU (Payback Period) a1l IdliMduiuma Uszndaninamdeaiu
9 ) [ A = A o g’ < o <
m3 1% il nagarhigesnuifaaasnnmalasuniesininduvuia 500 Aualudu
o A 9 =2 A A o g’ < s A
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