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5.6.1.3 AUITAUTMITNIANNEU
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Q, =5.707x107°xV, x(h, —h,)

Q,=5.707 X 10° X 27.0 X (548 -38.1)  =2.6 TR
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5.6.3 INAHANSTATIVIA
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5.6.3.4 11952 118ANNIBU (Cooling Tower)
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5.7.3 szvyanindunuuiSinasulsialaeu (Variable Water Volume (VWYV) System)
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i
gquiae
Constant Volume Flow R Flow quantities
v ul ul Coil 1 100 Units
Coil 1 Coil 2 Coil3 | Coil2 | 200
- Coil 3 100
Chiller Total 400 Constant
Plant 1
Diverting
Valve
Chiller water pump
Three-way valve control to a cooling coil
moTTTTTTT T
Chiller >
“4@
Pump
moTTTTTTT T
4@ Chiller >
Pump
F—— === =—============ -1
< Cc NO i
NC T
From other 3-way .
coils mixing Coil v
To other
valve T coils
Air Flow
Note:

Constant chilled water flow at all conditions
Must use all pumps regardless of load
Difficult to keep chillers on line at light load

gﬂﬁ 5.7-3 Three-Way Valve Control of a Coil
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Variable VVolume Flow

Chiller
Plant

1

Coil 1 Coil 2

Throttling
Valve

<
<

Chiller water pump

System with two-way control valves

5
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Flow quantities

Coil 3

Time (hrs)
10 12 14 16 18
Coil 1 90 | 100 90 80 70
Coil 2 160 180 | 200 | 180 | 150
Coil 3 60 70 80| 100 80
Simultaneous 310 350 370 360 300
flow

Pump 1

Chiller 2
E ; Pump 2

v

\4

Start-r— Note: _
Stop [T . S)_/tst:elm c(:jhllled water flow decrease
1 Wi oal
! Bypass
I DQ YP  Bypass valve modulates open to reduce
| P increase
' Differential pressure e Chiller #2 and pump shut down when
__________ DP -Controller T TTTTTTTTTTTT bypass valve is nearly open
WA T p---- |
J Coil DQ
2-way
T valve v
From other H
coils Air Flow To other
coils

3 1 5.7-4 Two-Way Value with Pump Bypass

5.7.4 szvvasasduuuuiinasusildeu (Variable Air Volume (VAV) System)
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Cooling !
Cail E}_ﬁj DT |
—

I

I

I

I

I

I

1l

—_— v v
- |
e ‘ l\NC ‘—
Cooling
Air |:> T/ |:>
Differential \_I —< 220 Vac
Pressure —<
Pick
Ickip 6-9 Vdc
Reset Hi C-1 Lo
Controller OP1 Terminal Unit VAV — Pressure Independent
ISA COM 24H 24G

A

24 VVdc Sensor
T-1

g‘ll‘ﬁ 5.7-5 VAV System Control
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5.7.5 M3l¥nenu3en (Heat Pipe)
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1. VYaHalUDINY

1.1 m'findederio E. |B&wh| 300 [|a1ldh

1.2 $2Tuams I Fauaed) h by | 3,500.00 |m3slFauesa

1.3 adsznaumsnau OF % 80.00 [mM3szm3ilsiy
91MAl

1.4 mldnelumsasiaiadoya o} B | 25,000.00 [Aasiaiaas
MANUALDIA

2. YoyansIaia

Y 1 °

a? g o o A
2.1 QUUHUUUIULVINDUMANVTL DA Ty F 99.00 ﬁj')ﬁ]jﬂﬁﬂ'ﬁgq@

HAZIAUCT WY

aA¥ g 1 o o o A
2.2 guHQNNUEURBNNBUINIANNALDIA Too F 89.00 [w3797ANNITYA
HAZIAUCTINGY
Al g 9 v o o o A
2.3 QUUQNUUIUTNIMAPNIANUALDIA Ty F 97.00 [93797ANNITYA

HAZIAUCT 1y
2.4qmwgﬁﬁnﬁumﬁ’mﬁ’qﬁwmmazmﬂ Tyo °F 86.00 maﬁﬂﬁmizqa
HAZIAUCT 1Y
2.5 8a5m3 lnavesriudu FL, | GPM | 1,600.00 (9101150137979

2.6 was lwhaea Chiller 1A EL, | kW [ 39500 [|vinmsasaaia

2.7 wasIvlshaea Chiller ndsquugiivszune | EL, | kW | 385.00 [91nmsasiada
Anuiouan
2.8 waa IWlihaes Cooling Tower AOMAWINY | Eopy | kW 12.00 [91AM15A32999

2.9 waslWhues Cooling Tower HAUAWNY | Eepy | kW 13.50  [91AM13A3799A

3. MIIANZIMamaia

3.1 anuansa lumshanuEu@y
TR, = ((500 x FL, x (T, - Tyo))/12,000 TR, TR | 666.67

3.2 anwansalumsmanuduna
MANNAZDIAELTET CT 1

TR, = ((500 x FL, x (T, - Ty))/12,000 TRy | TR | 73333
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33 YszdnSamssosiniutend ;s

ChP,=EL, /TR, ChP, |KW/TR|  0.59
3.4 Uszansnmatoninhidunds

MANuAzeIALAZIEAY CT 1y

ChP, = EL, / TR, chP, [kW/TR|  0.53
3.5 nasalifhiianassel

Eg = (ChP,, - ChP,) x TR, x h x OF E;  |kWhiy|112,000.56
3.6 mndenulfhiianag

Sc =EgxEy Sc By [336,001.68
4. MIINNZHMAINY
4.1 5z8zAUNY

PB=C,/S, PB y 0.07
5. aytwaitldonmsdnnz
5.1 wasau IWihiianas Eq |kWh/y|112,000.56
5.2 aasau liihaaaa Sc Bly |336,001.68
53 szoznmAUNuU PB y 0.07
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5.11 nIAANY

v ¢ o A ¢ o

~ = Ay v o g o A
ﬂiﬂ!ﬁﬂ‘]&”ﬂ@iﬂﬂﬁﬂllﬂﬂm'E]\‘ilﬂ@]iﬂ"liﬂkliﬂBWﬁQQWU‘WﬂizﬁUNﬁﬁ1kiﬂ111ﬂ15@1§3ﬂyw QQWUVIT?\NTH
A

aunsmi lliszgnd ¥ IRanamseysnindanuiidlugisssuae

U

a o

pIAUANEIN 1: MyUSumingamgiivinduain 7°C iy 10°C (RinanuauazgMrgla A

L'}
T v
A o_ o

1N309521%Y) azanmsiAunIeai i udunazinsesgurinduasedisas 140 1uva9 8:00-12:00 w. (M3

lywasnueenauvisnza)

1. anuiusnuazanyazmslyny

a ¥ o ¥ g 9 o o 4 o ¥ g
ﬁfnutdigﬂ@Uﬂ']iﬁﬂ?‘]\?igUUﬂ']u']wua']W5Uﬂ15ﬂ5U61ﬂ’]ﬁ 1]53ﬂ@ﬂﬁ?ﬂlﬂ%@Q%1u1lﬂu1!ﬂﬂigﬂ1ﬂﬂ31u

«© Y
Foualee1Mel (Air cooled water chiller) YHIANNA 55 kW 911U 2 %A wazuingu (Chilled water pump)

9
A @ yddlo

YA 7.5 kW 1m9u 2 g au g 8-9 99 Tue/3u 312 TuAl dsguivgiiinguin 7°c

LY

2. PyrmvesgunsaszuunewSuilse

@ ' 1 o < ° ' a 4 o ¥
ﬂ'lﬂﬂ’]iﬁﬁ'ﬁ]jﬂWﬂfJ’ﬂu%anﬁ’] 8:00 - 12:00 H. AITEMINMANVBYUVDITSUUA LL@ﬁﬂ’]ilﬂulﬂ%@Q‘ﬂ’]u’]

< Z ' v A @ <3| o
LUNTUANADALIA mwaclﬂﬁmﬂamwawm”lﬂﬂuﬂummumﬂ

3. 1IIAAKAZYHAB UM IAUHUIY

a 4 o 3 g $ ¥ g ' ' o A -
wqﬂmum?mmmwuuazﬂumwum@Emaz 1 YA sluG]f’N 8:00 - 12:00 . Lla$ﬂ3ULWquﬂQNu118u%1ﬂ
o . o o v o A A 0o ¥ g & 3 2 qu o ' o
7C HJ‘L! 10°C T%“mmimai}mmm”Mﬁmmimmmmuuazﬂummu% LAENIMINAFTDUITEUUNMN

2 3 o ° Y A '
Hugudiausaiaulanse l

4. ammnauilsuils

; 4 . 7 - o 7 7 - o
mmsasaviama ihaldnuiuasesiningulsmssluihsy 87.80 kw uaziluiuduldsaslih

591 11.87 kW aalumgds ludhnldsn 99.67 kw

. Ainanaaluvh | waalwdhinld L | Anawadlddh | walwihinly
T1e0z108A T1e0z108A
(kW) (kW) (kW) (kW)
4 o 2 o & 3
ingeriiugy 1 55 44.20 Uuringu 1 7.5 5.90
4 o 3 o & 2 =
in3eriindy 2 55 43.60 Turingu 2 7.5 5.97
T 110 87.80 T 15.0 11.87
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5. ammnasSuge

a 4 o ¥ 3 o $ ¥ 2 o 2 o
WQ@L@HLﬂ%@QVI’]uuﬂu%WH’JH 1 %@ gagudnguduIu 1 g 59UN950

E4
U

PNYUHY

32 qy9 &
U ligavun

7°C 5l 10°C Tunan 08.00 - 12.00 w. 3o 4 52 Tua3u aanilu 1,248 52 Tue/A) denalilsmaa s

AAR99In 99.67 kW 1311 70.37 kW Tae luiRanansenuaons1Fau

519021989 woandd i | waalwdh 7% | s1eaziden | dinanaalidh | waalwdh 2ls
(kW) (kW) (kW) (kW)
A o 3 3 @ ¥z
e R AT TR 55 64.4 Huriudu 1 75 9.97
A o 3 3 @ ¥
AT UTY 2 55 0.0 Mg 2 75 0.0
39 110 64.4 39 15.0 9.97
o o A

LT

a a A o 3 & % '
5'1]7] 5.11-2 LFEANNITIAU IATDIMUNIULAE T uguedeay

%A

5-61




aoui 3 unil 5 mseyIndndinudmTuszuuSunma

31]’?; 5.11-3 mwmaﬁaqmwgﬁ%ﬁulﬁ'@ﬁu
6. MIAATTTIMANATA

UL = 312 A
wda Tl san = 99.67 kW (87.80+11.87=99.67)
wa A 19wl = 70.37 KW (64.4+9.97=70.73)
wie llihisendald = 29.30 kW (99.67-70.37=29.30)
Gl?ﬂm%’fwuﬁmmquw“lﬁ' OnPeak = 1,000.00 w/il
Falueldnuiiansonenld offPeak - 248.00 W/l
Amaanu 1199 On Peak = 2.695 VIN/KWh
Aamasnu Inlihae off Peak = 1.1914 VIN/kWh
Anlsuilgsdunumsnan Ft = 0.4683 VIN/kWh
waon lihiisendald¥ae on peak = 29.30 x 1,000

= 29,300.00 kWh/i
wdauihii)sendald929 Off peak = 29.30 x 248

= 7,266.40 kWh/A
waso liihiannsodsenda’ld = 29,300 + 7,266.40

= 36,566.40 kWh/i
Aaflutuiiaunsalsznda’ld on peak = 29,300.00 x (2.695+0.4683)

= 92,684.69 VAl
Aaflutuieusasynda’ld Off peak = 7,266.40 x (1.1914+0.4683)

= 12,060.04 1/l

miyaauuilszndald (92,684.69+12,060.04) x 0.07

= 7,332.13 STRL LAY

smRunansollszuda’ld 92,684.69+12,060.04+7,332.13

= 112,076.86 v/l
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7.ﬂ1i§!ﬂi1$ﬁwﬁﬂﬂll!muﬂﬁﬁﬁﬂu

RUaINY = AUIUMIDI 1IN

sgndanmmaaau I = 112,076.86  VINAl

AR d' a A A v
NIUANHIN 2: iﬂﬁaﬂnf;ﬂﬂ15!ﬂﬂ1‘”ﬁ1u!ﬂiﬂiﬂ5ﬂ@)1ﬂ1ﬂ

1. andnuazanyaemslyanu

Vv )
UsnadinauvssaoulszaeumMsimsaaduns 09l SUe1MALLVLEATIN YUIA 12,000-48,000 Btu/h
° A a 9 ] ] A o 9 o A
U 29 1509 1HalFauaaanal 08.00-17.30 1. Taeliallseneunislsaulseuna 80 %Had1nisu

[ 4 [ o Y 4 ] ] I H 1
Tasamsoysndnasnu ldimsmmualdanioslSuomalusiwnaiiniesszwiig 12.00-13.00 uaz
[ A 4 < g o a ) 4 @ [
USvaanaitlamiodldizraudn 1 %2109 2ua1msta 2 1 1ue TssnuiaieadSuoinmeauuuuenaiu

I1UIU 29 1AT D9

2. Pyrvesginsaszunnewlsuise

a 9 A [ ] A 1o & U 91::9’ A @ A FJ
mslalFnunisasuermalurranarn lusuiuaawaldiaunlaosndany Wisannmszanuieun
[ [ 1 a @ I~ 1 [ @
MeusnngieslSueinaaasanal uaznewanudiianuiuraunaesgnieluieslugisaiiin
@ v a A o = a 9 a o o = a 9 @
nanuLaznouanUns 09l uoImaunslalsnuunnuanusuile daanaimsaalyauadivas

2 %219

3. HHIAAKASVHAB UM TAUUUIIY

ponszoulitamsetlSueimalusianal 12.00-13.00u.aznewanaulszana 1 52 Tue uag luila

Uszgnihan Tasasaadamas liihinsealSuormald erhlUinszinamsdssndandeau

4. ammineul3uilye

aoulszneumanlaldanuniealsueoimeaaasnat 08.00-17.30 u. Teglutimstla #aldias i 55.57

kw

511 5.11-4 1950915 vorman g ludninau

Y
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M3199 5.11-1 wanmsasrtamas Iihneseslsuermeals

VYU (Btu/h) kW WYHIA (Btu/h) kW
10640 1 18000 1.75
12000 1.5 20000 1.3
12000 0.95 22000 1.24
12000 0.93 22000 0.94
12000 1.21 22000 2.33
12000 2.3 22000 1.58
12500 1.01 30000 2.06
13000 1.26 30000 1.61
13000 1.05 30000 2.36
13000 1.46 30000 4.34
13000 3.99 36000 2.66
18000 2.11 36000 3.15
18000 1.94 36000 2.3
18000 1.21 36000 3.66

48000 2.37
waalvlshsm 55.57

5. amwrasdsuiya

TauaTeaSueimalumal 12.00-13.00 1. uazal 16.30 u. aailumnal 2 2 1ue3u 297 SuAl anunsoan
waa1u 1 18 26,468.64 kwh/il

a d
6. MIAATSHMANAUA

wasnuldhnlfvouaseslSuoima =  wadlilihsuveanied) x (32 luerinuaetl) x

s 3 < o 4
(nJaiwuﬁmimmwumm%q)

‘IC;J’JTin‘lﬂ”IiﬁEJﬂﬁNWH“UENLﬂ%'EN = 297x2.0

= 594 2109/
wasau ihfiasas = 55.7x594x0.8

= 26,468.64 kWh/il
walsendanod = 26,468.64x2.5

= 66,171.60 /Al

¢
7.ms"3miwﬂwaﬂemmumimnu

RUAINY = Aulumstes UM

Uszndaamaaanu vl = 112,076.86 v/l
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IS d‘ [ o d' o :’ < (Y3
NIUANHIN 3: fni‘]Ji‘lJ1J§Qﬂ1i‘ﬂ1\ﬂ1n!‘llE]Qlﬂi0&“11—!1!8“%9@53‘1]“1]5‘1]6101?[

1. anuusnuazanyazmslyny

N o 3 o 3 o 4 L] 4
ﬁﬂTLHJ33ﬂ’EJ‘]JﬂWiG]ﬂ@NLﬂ%8\11’]11!1LEJM§$'U1EJﬂ31%%@“@%81&1%1“31& 2 9% m%qqumwu 2 9% m’%mqu
1 : o 3 . '
Wszwenuiou 2 4a 130911 1EY 2 ¥A neTTUIeANUIOU 2 A LaziATodIaY 6 A Tagldan

&
MNHUA

2. PymvesginsaszuunewSuilye

a 9 zi o %’ < 4 1 a o & 1 1 Y a
mslalyanuasosiingurazginsaldsenouamenamuanuduuluvisgnardawalinanms

2 = o o & a¥d d Ao a v Y 4 o ¥ &
ﬁugﬂamwmmu Lm%f‘ﬂﬁﬂiﬂﬁ\i'ﬁgﬂ!‘HQ3J°L!HﬂuﬂﬂnﬂullﬂﬁﬁWﬁi‘l’iﬁﬂiiﬂugﬂlﬂﬁlﬂiﬂﬁﬂ1u1lﬂuaﬂﬁ\1

3. 1IIAAKAZYHAB UM IAUHUIY

a A

P J 1 { o o
TTﬂﬂLﬂULﬂ5EN7]11!']Lﬂuuﬁ$@lﬂﬂﬁmﬂﬁgﬂﬂﬂiumjﬂlﬂﬁ1ﬁﬂ”I'igﬂ'l']ll%‘f)uﬁ] 1391 17.00-07.00 W. LLAENINT

Q
a?d

v Y
YFudsgaungiiiudulwgeiuain 44°F iy 46°F Taonsiuiinmsldudsnuldfineunazuds

U

oA A ) a J Y (%
ANHUIU LW@u1qﬂ3Lﬂ51$ﬂNﬁﬂ1§ﬂi$'ﬂEJﬂ‘WﬁQQ”Iu

4. amunauliuilga

F r [
Wudinmslwaseu IihvesszuudSuemanavua Taglddoyannnsesiioiavesaniulsznoumsiil
v '
miaaas anmstuiindeya 15w wurszuulsvormaldwaaanu lwdwszanm 121,080 kwh Tuvazi l

Hmsud lnlsmlge

de
:

GERE

' Codensex Cmdenser
] i | i

{ooH1 oH?
i Chiller ¢ | chiller ¢
|| | CHF 3

CHF 4

-
-

¢

311 5.11-5 m3hauvesszuvlSuomaneuilsuilg

U

5. ammmasdiulse

a 4 o ¥ a & ¥ oz & ¥ o 4 \
ngaawnsoiiugu nindu tuhszuisanuieunazreszunonnuiou S1uu 1 ¥a LaziAT09as
2 o ¥ (o 4 a? o & o ! =
amdu 1 2 e samnlSuiiugurginudunn 44°F W 46°F Tusaanal 17:00 1. 9uda 7:00 .
1 [ [ Id a Id [
aanalrmsldwaanu i lumal 15 51 aaasen 121,080 kwh il 106,680 kWh Aartlunaaa vl

Nara)szana 14,400 kWh visoiaauay 28,800 kWh
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P

L

Lol

BE

CDP 1
L [ E
T2

3

N V4

CHP 3

g

U

140000

120000

100000

80000

40000

20000

U

511 5.11-6 taaeszUUMITHNUYEITZUUY T U IMAN AT D139

noummatiuilys naahmsilulga
121080
. 106680106680, 4250 106680
184120
2 9y A
ael¥ = 102,1400504 = 3,404.67/day
T T T T T T T T T T
- . | - B
: & & § § = |f¢ % ® & &

517 5.11-7 M3 lgwasan TrldhwesszuulSuememaslSulge 15 Ju

d
6. MIIATITHNMAUNAHA

wao lilihiianas = wddIihRdszndald x sudenlFulumiiddl
= 28,800x 12
= 345,600 kWh /1)
Aadlualdh mideaz 3 um) = 345,600 x 3
= 1,036,800 v/l
7.MIAATIZHHENDUUNUNITAINY
RUAINY = audumied UM
Uszndaamaaanu vl = 112,076.86 VAl
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n3giAni 4: madSumingamaiilSueimanin 22°C iy 24°C valsenu

1. mmsﬂumuazé‘fnymzmﬂ%’am

nunmskaadm Inglimsasgurgllsueimeegi 20-22°C Tasarmuilsznoumsaaaunsestlsuoims
VUIATIN 1,081.6 kW ((R8UNI0 307.5 ton 130 3,690,418 Btu/h) 12la a1 24 43 Tua/ 34 360 514l Taei

v 2 - e 4o & b oa
m3iSuasgaurgiimsiSueinmei 22°C Fadunu 'l

2. PymvesginsaszuunewSuilye

) P ] P]
mslsuasguugiiluiiuidsvomeandunulizdiwaldmsemsdivomagaunas bisgluanzge

qUUBIAU

3. 1IIAAKAZYHAB UM IAUHUIY

o 1% A a g 1] v [ { 4 [ 4 °
mmsdsumnguugiiligeunin 22 °c iiu 24 °c Tanfuiinms ldwdsnuiasoalSuemealdivesihly

AnTzHamIlssndandgaanu

4. ammineuliuils

A

g d' 4 0 4 o 4 d‘ U
gamgi luiunlsveimen)szana 22 °C s esdsvormaldwdanu liiunde 3,502 kwh/su

5. amwnrasduilga

Ysuasgamgilunuildgeuiu 24 ' insealSuemadinmisliwasaulvlluade 3,077 kwh/Tu

d
6. MIIATIZTHMAUNAHA

2
U

waanu IndhnmsealSuemealdvazliuaan 22°C

p = 3,592 kWh/3U

el

9
[ U

wasnu IndhnmsealSuemealdvaziluaan 24°c

P, = 3,077 kWh/3U
wsaan lihiivszndals () = PP,
= 515 kWh/3u
arlltunde ) = 2.43 11M/kWh
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UINIUHNU (D) = 360 Al
wlosidudnms ldaumae o) - 80 %
wssan llihitszndald €, ) = ((P,/P,) x S x D x %)/1,000
= 718,097 kWh/AJ
amdaam lulihitsenda’ld (v ) = CExE,,
= 1,744,976 Al

d
7.mﬁmﬂzﬂwaﬂammumimnu

RUaINU = - STRYY

'
A Y

walszndan Ia = 1,744,976 1A

SIS d‘ Y ﬁ' (o a A
NIUANEIN 5: ﬂ1§1‘ﬂ!ﬂ§f’)ﬂﬂiﬂﬂ1ﬂ1ﬁﬂ§$ﬁ‘ﬂﬁﬂ1wgﬂ

1. anndnuazanyaemslyau

aouszneumsinmslnTesdSuemauuy uenadu (Split type) Tudiuvesormsaninauuas lu
! &’ d' a d' [ d'd 9 1 A o a o
VNAIUVOINUNNAR Tasin30915 U 1M ANT1gMT 1991111nN1 10 T 11U 24 A YUIANNATIY

725,008 Btu/h 19911 10-24 %2 Taa/5u

2. Pyrmvesginsaszunnewlsuise

nsesdsuomsuutendIuszliongmslsaulszana 8-10 3 Tunsain binJasulniszdawaliar 1493910

o ' 1 o g
ﬁ'mwmqmuazﬂwaum'gquu

3. HHIAAKASVHAB UM TAUHUIIY

= A o 13 A o a A J o o [

nfaswnselfuomaluiiuaseuliueimalszansamgaues 5) 31uau 24 ga Tagriinsasaia
o < o w Aq ¥ A a 4 ' = [ A 1

ﬂ']'lilﬁ"lil'liﬂaluﬂ'liﬂ'lﬂ'ﬂillﬂu ﬂ'lﬁ\illwrﬂ'l‘ﬂclﬁ]i INBANTIEHHINT KW/TR !‘VlfJ‘Uﬂ‘UlﬂiE]\iclﬂiJ Glumsmwa

Msserdanaaau

4. ammnenilsuilys

4 % =) H H T o a W o d %
nseslSueimaauivzasuluisiuau 24 ga TWdamsHANuEUIIN 725,008 Bw/h 910115ATIVIA
' o <3 o 1
wuNNANNEITa lumMIANUEY 395,916 Btuh uazlgmaalnihsan 62.59 kw a1 kW/TR Uszana

1.90 kW/TR w3011y 2.14 kwW/TR il lduvlameflfundanizenma dageniuaiesluaiuin

U

517 5.11-9 15 eelSueIMAgARL neuMsUTD
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5. ammmasdSulge

wieslFuormaiasulniisiuau 24 ga Nidamsiianudusan 725,008 Bawh 1nmsaiinianuid
anuansalumsmnnudy 638,634 Buh tazldmada v 66.78 kw a1 kW/TR Uszana 1.25

A [ P 9 d (o Y 2 o J 2 a
kKW/TR W501M10U 1.32 kW/TR e lgudame s Usunnan1iee1na $9d1n31a3ouauun

5171 5.11-10 1w 5e )TV IMAYA Tnal a5 TD;e

a J
6. MIAATSHMANAUA

Uszaninmveunsoal Tuemaan g, Nas1niamae = 1.90 kW/TR
UszanimmwveaninalSuoimeman, NANILNIATIIUNAY = 2.14 KW/TR
TNUA &9
dszaninmvounsosliueimalniiy,,, Aasrviamae = 1.25 kKW/TR
UszansnmveanisalSueimealnu:, . NanIzasgumag = 1.32 kW/TR
TNUA 9

o < . o @ a '
Wnamsmhanuduveunsewindsveimeman g, Aotl(Base Case)

= 1,724,025,163 BTU/year
= 143,668.76 TR/year
walszvdaneil = waamszansnin x Usnamsldaedl

(2.14 - 1.32) x 143,668.76

117,808.38 kWh/Al

1 L § a 3 a 1 QJ { Y 1
yammalszudanimavuaseael) =  USuawdsnuinlszuda’ld x siman il

= 117,808.38 x2.49

= 29334287 Al
7.M3AATZHHANDUINUNITAINY
RUAINU = 1,072,150 1N
natlszndai'ld = 293,342.87 UNA01l
FTeTNMAUNY = 1,072,150/ 293,342.87
= 3.65 il
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AR d‘ [ v :: v d' A' a Aa d' o :: <
NIUANHIN 6 : i’ﬂi‘1JiUﬁNQﬁ9ﬂ§1ﬂ]iulﬂﬁ%ﬂiz‘1J18]?]'31NiE]H!W@!WN‘]Ji3%7“55]11/‘!!?]59@“"11!1!8]‘“

1. anudusnuazanyazmslyany

a g’/ 4 o %’ < ) o a % ¥ ) %
TsanuaadaaseainigudmsulFlunszuiumsnaatazlSuemanieluiinigaes Jvuia 1,100 du
< Ao o w o % <3 Ao o W o
Anudu Anamas i 693 kw 1w 3 e nazvua 550 Auanudu Anamaslii 350 kw S

a 4 Y < g}.l o 1 o o
1 ya Waldaunioswuia 1,100 AUAIY ATIAZ 2 A FIUTWAVNDILLIBANUT DUBLIA 750 AL
o Y 1 (% % SO’ a
anudou srwaunsau 8 ya (Iaeldiaunuszuusaeimeuuszuiennuiouaiein) Waldau 8 ga

FTUUMY 24 52 1399971 350 TUA01

2. TymvesginsaszuunewSuilse

o 4 o 901 < o 3‘, 4 1] [ [
Mo aAs 031 IduNnT oA uNe 2 e tiesessumszmilsueomavesnitenuswlszana
% < a I § Qy % 1
1,500 duaNnudy Aatlunudoundeaszunenalszuna 2,000 AUTEU1ANNT U (1.3 IMYDINITENST
o A o ¥ a 9 @ < Y o e 9
Usve1ne) tnTo st udula ldauunia 1,100 dUANNEN dpaMIBAITINT IMatITzIeANNTo Y
[ o a a 4 o %’ <3 g’; U @ 90’
3,300 LNAADUABUITN (GPM, ) 1INMIATIVIAYTZANTNIMATOIIIINEUN 2 A WU 6A31MT Inai
9 A o ¥ 0 a0 = = = =
521182145 UIAT I U UIUNUEIEY CH-04 UAURDAY 2,600 — 2,700 GPM luvyaizh CH-02 Haunae
%’ <2 g’/ 1 4 ) A a
3,000 — 3,100 GPM (Hu8Uv9anda03gaog lunavin1nsgiu 2,640 GPM) Han13asiadialszansan
4 o %’ <3 2‘, [ [ @ 1 1 )
1509111 U8UNY 2 ga Tawana1eny Tag CH-04 IA1 kW/TR gan11 CH-02 De¥eoaz 10.4 99510021000
[} 1 1 % g
m3asavialumsediuas dewwaldmsldnasau ldihwesssuugean

% d’ o :’ [~3 r -4
HanN13n3I9 A0 udY (Neu5ui/zy)
sea gate UT2 : CH2

Operation Status : CH2+CH4 , CHW2+CHW4 , CDW1+CDW4@50%valve
time CHW Flow | CDW Flow | CHW Temp (°F) CDW Temp (°F) Power [Cooling Cap| SEC Reject Cap SEC

(GPMus) | (GPMus) Enter | Leaving Inter Outlet (kW) (TR) (KW/TR) (TRn) (KW/TRr)

11:30:00 2700 2300 48.5 41.8 90.8 101.6 625 754 0.829 1035 0.604
11:45:00 2700 2300 49.0 42.2 90.9 101.7 644 765 0.842 1035 0.622
12:00:00 2700 2300 48.4 41.7 91.0 101.9 639 754 0.847 1045 0.611
13:00:00 2700 2300 48.7 42.0 91.5 102.5 648 754 0.859 1054 0.615
13:15:00 2700 2300 48.5 41.9 91.3 102.1 635 743 0.855 1035 0.614
13:30:00 2700 2300 48.8 42.0 91.0 101.9 645 765 0.843 1045 0.617

AVG 2700 2300 48.7 41.9 91.1 102.0 639 756 0.846 1041 0.614

sea gate UT2 : CH4

Operation Status : CH2+CH4 , CHW2+CHW4 , CDW1+CDW4@50%valve
time CHW Flow | CDW Flow | CHW Temp (°F) CDW Temp (°F) Power [Cooling Cap| SEC Reject Cap SEC

(GPMus) | (GPMus) Enter | Leaving Inter Outlet (kW) (TR) (KW/TR) (TRr) (KW/TRr)

11:30:00 2800 2100 48.5 42.0 90.3 102.1 662 758 0.873 1033 0.641
11:45:00 2800 2100 48.7 42.0 90.5 102.3 687 782 0.879 1033 0.665
12:00:00 2800 2100 48.6 42.0 90.4 102.3 658 770 0.855 1041 0.632
13:00:00 2800 2100 48.8 42.2 90.9 102.8 682 770 0.886 1041 0.655
13:15:00 2800 2100 48.5 42.0 90.5 102.2 660 758 0.871 1024 0.645
13:30:00 2800 2100 48.6 42.2 90.2 102.1 675 747 0.904 1041 0.648

AVG 2800 2100 48.6 42.1 90.5 102.3 671 764 0.878 1035 0.648

Chiller Unit Cap. And Reject

sum Cooling Cap SEC sum Reject Cap SEC
(TR) (KW/TR) (TRr) (KW/TRr)
1512 0.851 2068 0.622
1547 0.86 2068 0.644
1524 0.851 2086 0.622
1524 0.873 2095 0.635
1501 0.863 2059 0.629
1512 0.873 2086 0.633
1520 0.862 2076 0.631
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3. 1IIAAKAZYHAB UM IAUHUIY

A a A | o ¥ y X F% v A o 2 Y
ansamnlszaniamnsesininduligauldlasmsifumudanms Tnathsgueanuiouves
2 2 ' "o o N ' 5 .
CH-04 TdmiugeiuauamnasgIu (i CH-02) $hldinsedia1 kW/TR and1aq 5o ldamnsoan

mylamasnu Tvlihadld Taelidesasnulan

4. ammriasluiya

USuiiudnsims lvartszuieanudeuusd CH-04 JuaAuNINY CH-02 damaliial kW/TR 1A399 CH-04

1 a A g 1 i
anas daraInlsz@nsnmuesszuugeunazaneaandsau Trldhasld

EESIFLO 6000 SERIES FLOWMETER

sillolume Flow

2793, 25 Us9pnm

~ @ s 3 9 A a Y
E‘IJTI 5.11-12 Y5UMAIMUI52VI9ANT OUN header UTNIUHOTZUIIAIINIOU

>4 d’ o :’ < >4 U
Han13n3I9 A3y (1Haisuilsy

sea gate UT2 : CH2
Operation Status : CH2+CH4 , CHW2+CHW4 , CDW1+CDW4@100%valve

time CHW Flow | CDW Flow | CHW Temp (°F) CDW Temp (°F) Power |Cooling Cap| SEC Reject Cap SEC
(GPMus) | (GPMus) Enter | Leaving Inter Outlet (kW) (TR) (KW/TR) (TRr) (KW/TRr)
13:40:00 2700 2600 48.2 41.7 90.4 99.7 600 731 0.821 1008 0.595
13:45:00 2700 2600 48.1 41.8 89.5 98.3 573 709 0.808 953 0.601
13:55:00 2700 2650 48.5 42.0 89.0 98.0 578 731 0.791 994 0.581
14:10:00 2700 2700 48.4 42.0 89.5 98.5 579 720 0.804 1013 0.572
14:30:00 2700 2700 48.3 41.9 89.5 98.5 586 720 0.814 1013 0.578
AVG 2700 2650 48.3 41.9 89.6 98.6 583 722 0.808 996 0.586

sea gate UT2: CH4

Operation Status : CH2+CH4 , CHW2+CHW4 , CDW1+CDW4@100%valve
time CHW Flow | CDW Flow | CHW Temp (°F) CDW Temp (°F) Power |Cooling Cap| SEC Reject Cap SEC

(GPMus) | (GPMus) Enter | Leaving Inter Outlet (kW) (TR) (KW/TR) (TRn) (KW/TRr)
13:40:00 2800 2400 48.0 41.7 89.2 99.0 620 735 0.844 980 0.633
13:45:00 2800 2400 48.2 42.0 88.9 98.5 597 723 0.826 960 0.622
13:55:00 2800 2450 48.5 42.1 88.9 98.7 604 747 0.809 1000 0.604
14:10:00 2800 2450 48.5 42.2 89.5 99.3 612 735 0.833 1000 0.612
14:30:00 2800 2450 48.3 41.8 89.3 99.3 627 758 0.827 1021 0.614
AVG 2800 2430 48.3 42.0 89.2 99.0 612 740 0.827 992 0.617

Chiller Unit Cap. And Reject

sum Cooling Cap SEC sum Reject Cap SEC
(TR) (KW/TR) (TRN) (KW/TRr)
1466 0.832 1988 0.614
1432 0.817 1913 0.612
1478 0.800 1994 0.593
1455 0.819 2013 0.592
1478 0.821 2034 0.596
1462 0.818 1988 0.601
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5. MINATZHMINALIA

neuSuilse
aussauzAs eI uI Y = 0862 kW/TR
MazMInANuuIIY = 1,520 TR
FTuamsia = 24x350x(2/3)

- 5600 2 T304/3)
uamesmsidsuudanszinge = 80 %
wgan Wil = 0.862x 1,520 x 5,600 x 0.80

- 5869,875.20 Alasad — 52 Tua/)
riaamsUSuss
ausIauzAs eI uI Y = 0818 kW/TR
MIzMIMNANUIUTIY = 1462 TR
wea Il = 0.818x 1,462 x 5,600 x 0.80

= 5357,703.68 Alasad — 52 Tua/)
wam3sdszvidanaanuluyh
arlihdemiseman = 294 vmATasad — 52 Tua
s Tvihiianas = (0.862x 1,520)— (0.818 x 1,462)

= 11432 Alatad
naanu lihaaas = 53869,875.20 - 5,357,703.68

= 51217152 Alasad — 52 Tue/)

aatlualFmed i ndsensala

512,171.52 x 2.94

= 1,505,784.27 STRE 041

AsAUANYIN 7 : U5V Current limit 1¥ivisnza

1. anudusuazanyaemslyau

@ 1 4 o ¥ 0 o & .. A 4 o ¥
1ANITATIVIA WU 1AT0991U MIUUSUAIAT current limit 137 100% 1AF 093111 18U CH-01 ,
o H o w ] { ] 4 o g I )
CH-02 1182 CH-04 Y9110 97%, 96% 118z 97% auaiey Iasluiunasiaia mseariiuguniau
{ I~} A o g’/ @ 1 [ " @
ANTLAURAANDUNITU AIFNITOULTAUNINY 0.645 KW/TR, 0.635 kW/TR 1ay 0.572 kW/TR

(198 0.615 kKW/TR)
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2. IINAKAZIHABD UM IAUHUIY

a A o ¥ & ' = a A 1 o =
Iﬂﬂﬂiﬂﬁ LﬂifN“l/lWNWLEJ‘HLL“]J‘UWEJfJTGlN%wJﬁ‘ll‘i‘iﬂuzﬂﬂ@ﬂiu%ﬂﬂﬂ1§$ﬂ1ﬁﬂ1ﬂ1uﬂﬂig‘iﬂm 90 -
9 H ]
95% %Qﬂﬂaﬂi‘ﬂiﬂﬁﬂ Current limit ﬁ 95% !Lﬁ$Gl‘i’Jﬁ]’Jﬂﬂ1ﬁiﬁiﬂu$ﬁ’1ﬁﬁﬂl‘lﬁﬂﬂlﬁﬂﬂ Lﬁawmimw

Current limit MU ALY

Active Curent Uimit Average Motor Currént % RLA
serpont

97.6%
100.0%

Mator Winding Teerp #1 Motor Windng Temp #2

187.5°F 159.8 °F

Starter Input Powes Starter Power Demand
oo 604.3 kKW
608.6 kW

‘Starter Energy Conaump. Starter Energy Corsump.
Nork:

NonRaset
13165087 kwh 13165087 kWh

519 5.11-13 noU5UAI Current limit

U

3. anmwnaslsuilge

T 9 T T 1
1191/5VAY current limit N 95% 1AT0992AA % N15¥1191UA4 1ATEY CH-01, CH-02 uay CH-04 111ae

88%, 91% LAY 92% AUEIAY (1INAY 90.3%) AANTTOUZVOIATBIAUMITIY 0.631 KW/TR, 0.625

Y
A o

v v 1 Y
KW/TR 118 0.564 kW/TR a1ud 141 (\nde 0.605 kW/TR) TagNiguugliinaumuniesligeiu

QU

[ o <3 [
uﬁmmmszmsmmmwmﬁmwa%ms“lsff’qm

AL qamgivudy  danimislna %FLA Madllih anmannse ausseus
1n3e i gy

2 & & LN
W Cr ean CFH  (GPM) (%) (kW) (TR) (KW/TR)
Aouilsuilye CH-01 63.2 51.0 1,739 97 570 884 0.645  Set point 47°F
nouliuilye CH-02 63.1 50.9 1,770 96 565 890 0.635  Current Limit 100%
Aouilsuilye CH-04 63.0 49.2 1,749 97 575 1,006 0.572
i 1,753 96.7 570 927 0.615
nalsuilge CH-01 62.9 51.6 1,739 88 517 819 0.631  Set point 47°F
wavlsuilge cH-02 62.7 51.0 1,770 91 540 862 0.625  Current Limit 95%
na9l3v1/99 CH-04 62.7 49.4 1,749 92 547 969 0.564
i 1,753 90.3 535 883 0.605

4. MFUANZHMINATA

naulsuilsa
waaan i AlEReul 159 = 0.615 KW/TR x 2,534 TR x (8 h/d x 365 hy) x 0.8
= 3,640,445.76 kWhy
naasuilya
wasa Tl lsmaaU5use = 0.605 KW/TR x 2,534 TR (8 hvd x365 hy) x 0.8

=3,581,251.52 kWh/y
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wailszvida
wasan llihiilFanag — ndsnuiildneudsulye - wdanmiildvdasudye
= 3,640,445.76 — 3,581,251.52
= 59,194.24 kWh/y
amasau liihasas = 59,194.24 kWh/y x 3.85 D1W/kWh

=227,897.82 11N/

R a o ¢ A o o &
AIUANEIN 8 : MIMANNATDIAAD UIAUIBD I IDINMIH U Y

1. anuiusnuazanyazmslyny

a & 4 o ¥ v o aa )
Tsanulimsaanuniosinindunuuves Tusuuia 1,200 TR 1494 2 39 UnAuasiaz 1 4 aaon 24
1 Inaazazaaunuauasoeluidnnn 9 3 mou Falurrwaainanzmimsseuusuaziingasny,

A Adqy
Lﬂ‘if‘)\‘]‘lﬂi"lﬁﬁun1ﬂ

2. PyrmvesginsaszuunewSuilye

A o ¥ 2 9 P Y A 9 & N o P

5o ngunuuszneaNusoualtetiuiie I llszeznamtivazinaazasume luneumusyos a9
[ Aa A { o < L <

szaamalilszansnmlumsuanlasunnuiouvesaisiinnuduandias Taena 'l Condenser

Approach Temperature 13A25A197 AU 6 °F

3. HHIAANASUHAB UM TAUHUIIY

o o J 1% @
ﬂﬂ?‘ﬂu’igﬂgljﬁﬂﬂ'ﬁﬂqﬂ'J']iJﬁgf]']ﬂﬂ’E)ULﬂul,“]f’ﬂiell@\j‘ﬂ']\iii\N']Uﬁﬂnﬂ 6 lﬁ’ﬂu W%@l‘]ﬁ]ﬂﬂl‘ﬁﬂﬂﬂﬂﬂ'ﬂllﬂu
o < . o o o . o
ﬁ']iﬂ'lﬂ'J’]iJLfJUﬁJ']u’Qf\ﬁlgﬂigiJ']m 12 Psig !Lazwa\ﬁnﬂﬂ’lﬂ?’lﬂﬁza']ﬂﬂaqﬂﬂu%gaﬂa\uﬂaﬂ 10 Psig %\Tﬂ’l
a a 4 o ¥ g 1 o o £ o
clﬁjﬂizﬁ‘ﬂ‘ﬁﬂ']WsUﬂﬂlﬂ%ﬂ\iﬂﬁlunﬂuﬂﬂuwjﬂﬁﬁluﬁgf]']ﬂ@n LlﬁgﬁuﬁjaﬂﬂWﬁQQ’]uﬂWﬁ’ﬂLﬁgﬂﬂﬂig’E)']ﬂ”lﬂ

2
Ny

4 o o < ' o
iﬂ‘ﬁ 5.11-14 ﬂ311]ﬂufﬂj‘Vnﬂj']lllﬂuﬁ{]ug\?ﬂﬂum']ﬂa'ulﬁg@']ﬂ

U

4. ammraslsuilya

MANUAZDIAADUIALIED S ¥DI CH- 1 TuranTinmsdulday cH - 2 dawaldlszansnimvouninai
¥ 4 3 ° o . . 1 1w .
Wuuiingaium kW/TR aadiaglszuna 13.48 % Taennusuanssy High side ADUAIUMINY 12 Psig

uagnaId1umIny 10 Psig Felun1el§iidaTsenunisiinnuazeianewausasnn q 3 1@ou win
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2 o IS o |
ﬁ@\?fﬂ5W‘lll'i333L'Jﬂ1111lﬂ15ﬂ1ﬂ'311|ﬁ$ﬂ1ﬂﬂ@ulﬂul“ﬁ@5ﬂﬁ1ﬂ1iﬂﬂ5$ﬂ1qﬁlﬂa13ﬂ1%%u ﬂ15616195}1’t']1“]5u

o w A o ¥ ' Y Y=t v A '
e visemsdsulgquaminneudunszuvlnugauamgennindlueg

. insoaiT I unoEY CH - 1
316021009 —— —
NOUANUUMS NAIANH UM

VUANNA (TR) 1,200 1,200
s lihisa aow) 675.00 600
Current Limit (%) 80.0 80.0
Chiller Water Set Point (°F) 50.0 50.0
AMUAUAIT High side (Psig) 12.0 10.0
qmwgﬁﬁugu% (OF) 62.0 62.0
gagiufiueen (OF) 52.0 52.0
qmwgﬁﬁﬁzmm% (OF) 88.0 87.0
gagithszieeen (OF) 95.0 97.0
sams lnarhudu (GpM) 3,100 3,530
anuennsnlumsvianudu (TR) 1,033.33 1,062.5
(500 x GPM x AT/12,000)
kKW/TR 910N1573573279 0.653 0.565

1 @ o I v o
5'1Jﬁ 5.11-15 ﬂ'J']iJﬂu/d']ivnﬂ'J'uJLﬂuﬁ]ugﬂﬁaﬁﬂ’]ﬂ?’]naﬁ@’]ﬂ

U

5. MINATZHMINALA

?

T59uAuAT09¥H 18U 24 hour/day, 360 day/year

v
19

FTmMIAUAa0ARI = (24 x 360)/2
= 4,320 hour/year
P CH-1 A9 50% 13111 75% — 8640025
@nasmMssams 1) = 2,160.0 hour/year
F2Tuemsiay CH-1 nassamsmulng = 4320+2,160
= 6,480 hour/year
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furhaNuduved CH- 1 noudia = 1,033.33 TR
A1 kW/TR 494 CH — 1 noudN = 0.653 kW/TR
A1 kW/TR 494 CH — 1 1183814 = 0565 kW/TR
A1 kW/TR afnaq = 0.653-0.565

= 0.088 kW/TR

A 9 @ a 2 A 1 Y 2 A
L'L!EN‘D]ﬂﬂ]icl"]NTL!ﬁgﬂiufﬂxlﬂﬂNWﬂﬂJuw@ﬂ 9 Z’NWﬁGl‘Vifﬂ kW/TR QQmUﬂﬂlﬂu

(1/2) x 0.088

0.044 kW/TR

o

yz A X A ¥z A g
mmmﬁzm@immmmmm 6 meu/ﬂm‘ﬂu 31ADU/ATN

masliihanas = 0.044x1,03333x0.8

= 3637 kW
wasnu Inihanas = 3637x6.480

= 235,698.44 kWhyear
ml¥vanad = 235,698.44 x 2.633

= 620,593.99 Baht/year

AR d' A a d' o :’ < d'd a A | v
NIUANEIN 9 : ﬂ]‘i!a@ﬂ!ﬂu!ﬂiﬁ)ﬂ"ﬂﬂ—ﬂ!ﬂu‘bﬂﬂuﬂi%ﬁﬂﬁﬂ]ﬂgﬂ!ﬂu‘ﬁaﬂ

Q

1. anudlusnuazanyaemslyny

a o " = ¥ A o 3 0 a FI Y o = = g’/ 2 o 3 2 @ ]
Tsanumannaa lave 1ms laasearinindulumsnaniindu1vnue1as $aununsosiuuduad vl

4 o ¥ 3 o '
No.1, No.2, No.3 Llaglﬂ§@\1ﬂ1u1lﬂu@]ﬁlﬂ1 No.4

2. Pyrmvesginsaszunnewlsuiye

) v . L g . o ' a o o A
91NN3A15I9WUI Chiller No.4 Hu3u Chiller damiimsilaldauanasanal 24 heu 3004 Taglutun
WIMId1579m13 159911 18M51AY Chiller No.2 No.3 1#ag No.4 91013 aaUaINND 1NN 159971192

adufula No.1, No.2, No.3 ag No.4 azitlaldaunasa

|
3UN 5.11-16 Chiller No.4
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< 1 . I . J 1A o a o v {
91NM3NDTeYAND I Chiller No.1, No.2, No.3 i1 Chiller i lsiivihimsaadandouqiu meiivinfinmn

18vihmsas9ia Uszansamuea Chiller No.2 1/3euMeuny Chiller No.4 J@HadIn13199 1 §99a9105

Y
o o

Y ' ' 4 < 1 4 o 3 g '
ATIVIANUIT A1 kW/TR maam%‘mmmwu No.2 ﬁ?ﬂ 0.64 KW/TR L1 Lﬂ%@ﬂ%?uﬂﬂu No.4 ﬁm 1.19

3

A a A o . o Y = v
KW/TR M3 101915901118 11n5 09911181 Chiller No.4 aapanataziilinielssnuga@onaaaiu Tl
T Taelanlse Toasni

M5197 1 #an15A339 A5 aNSNNVe4 Chiller No.2 1fSauigunuChiller No.4

NEMS deydnwel | Wi Yoya fnves
No.2 No4 “i’fﬂya
1. ¥oyariloadu
1.1 vunainaianudu TR, TR 400 400
1.2 1naiA kW/TR 1AL ChPg KW/TR | 0.80 0.80
1.3 /1 kW/TR fifaveaiss e ChP, KW/TR | 0.62 0.75
2. Yoyansiada
2.1 g il Fuesadmsiniidu EL kW 211.00 | 291.40 | mswiniineg

[ %‘ 2 A 1
2.2 89313 Iaveaiudun lvamu

U o ¥ :
AIUNUYU FL GPM 959 929 asdafnEge
a¥ 2 9 o ¥ g o )
2.3 QmﬁguuuﬂulmWﬁ')uﬂWﬂuﬂu T, F 52.88 51.80 asvdaiinrge
A% < ' o ¥ o ;
24 Qmﬁ{]ﬂu’]lﬂu DONINNTIUNIUUYU TO F 44.60 45.50 asinnnrg

3. Mmanzimanaiia
3.1 anvanunsalumsianudu TR, TR 330.86 | 243.86

TR = (500 x FL x (T, - T) / 12,000)

32 M kW/TR voaiAToai iy ChP, kKW/TR | 0.64 1.19
ChP=EL/TR,
33 ﬂ’J"IiJLLG]ﬂﬁ'N"’U’EN mmmmsaiu MIMANY %TR % 17.29 39.04

U RIUAUNOAVDILAT 09
%TR = ((TR - TR, )/TR;) x 100
3.4 AMNUUANAINVOIAT KW/TR 1AeUNLL NI %ChPy % 25.00 | 32.77
MATFIU
% ChP¢ = ((ChP - ChP,) / ChPg) x 100
3.5 ANMANANYEIA1 KW/TR IGUAUNAAUEY | %ChP, % 323 | 58.67
A
GRGH!

% ChP = ((ChP,, - ChP,) / ChP,) x 100

5-717




aoui 3 unil 5 mseyIndndinudmTuszuuSunma

3. IIAAKAZYHAB UM IAUHUIY

wimsiSuizaTasnisi@u Chiller #2113 No.1, No.2, No.3 t1azan 1514911 Chiller No.4

4. ammnasSuge

naalSudyen i lssnuamnsoaamsldnaanuIdhluszuy chiller aeld 965,962.8 kwh/il

4
5. MSAATITHMINAUA

ﬂ'J]ll’fﬂlﬂ‘iﬂiuﬂ15ﬁ1ﬂ’ﬂlﬂ,§u‘ui’]\1 Chiller No.4 Eﬂ1ﬂﬂ1§§l'§'}€ﬂ"iﬂ =24393 TR
132@N5NINUDY Chiller No.4 = 1.19  kW/TR
U52ANTN NV Chiller A2 11w = 0.64 kW/TR
FTuarhan = 24 1w/
Furaunad) = 300 Al
anaanu Iilihveslsanu = 298  1UIN/KWh
Aaundanu W lumsiAu Chiller No.4 = 243.93 x 1.19x 24 x 300 kWh/1J
= 2,089,992.24 kWh/Al
Aatlundsan i lumsidu Chiller Tna = 243.93 x 0.64 x 24 x300 kWh/)
= 1,124,029.44 kWh/AJ
sadundanuiihiian'ld = 2,089,992.24 - 1,124,029.44 kwh/il
= 965,962.8 kWh/l
Aaflummasanu nihiidsenda = 965,962.8x 2.98 Al
= 2,878,569.14 /Al

=

A d‘ Y U o d' o : < d‘ a A
NIUANHIN 10 : ﬂ]ifﬂﬂfl153,’TJ51JE)1ﬂ1ﬁ"l'1J£N!ﬂ§BQ‘n1‘I»ﬂ!£I‘I»!‘lgﬂ"ﬂNﬂiﬁl’ﬁﬂﬁﬂ1wg\‘l

1. annthanuazanvaemslyanu

a P} 3 2 A Yo A o o o o A A A 2 4
Tue1m1s A s lganududu s lenuasssvnsuazdmsunmsdsueimanmelunun lasaanunsea
o ?,’ < @ o 4 o
MU UIUTZUI9AINT OUAIEDINIA ) Air Cooled Water Chiller) U@ 170 AU $1UIU 1ATBI NITHINIY 3
VOINITHNAATLNAINIAINNUTDINIIA 24 52 TH9 T1/20 TudviAeu tag 16 91 1ua /10 Tunonsou

Juaeil 350

2. PymvesginsaszuunewSuilse

' o Y a a 4 o 3 g ' 4 o ¥ 3 o {
91N Log Sheet LlﬁgﬂTi'i’JiJﬂ'Ll@'l'i’Jﬂ?ﬂﬂigﬂﬂ‘ﬁﬂ"lwmgﬂﬁﬂTL!”ILEJM NUN Lﬂ%ﬂﬂﬂ?u?tﬂuiﬂﬂ?i%'ﬁ 85-95%
3 au R a d o A a a A o 3 & A
VBINMTLANNNA FIAAUNITE 140-160 TR 11NNTATIVIANUNAUTEFNTA NV UATBITIUUTUTIA1

MHU 1.20 kW/TR aadlumaa Iihnldyazihaui 168-192 kw
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Y U

3. IIAAKAZYHAB UM IAUHUITY

[
=

o % & ' 4 0o < 3 o
1NNITATIVADUISUUNIUBIUNUIN fllﬂ%f]QVIWLEIHLLHU‘S%U"IEI?’I’J"Ill%‘f]uf?gl")ﬁliﬂ ﬂi%ﬂ‘ﬂﬂ?ﬂ?i B lay
Ao ¥ = ' o o A A ' A A A
91713 C munﬁzmmiaumaﬂslumﬂnmmuimnumaﬂw 600-700 TR uazslwmaﬂawﬂumaw 400-
Aa o A A o A o 3 3 a ) a & A a Y g
450 TR cluﬂlmZﬂWﬂﬂLﬂif)\iﬂﬂ”lxﬂulﬂ‘EENVI"IUWLEI‘L!N‘U‘L!"I@] 500 AUITUIUAAN 3 AT L‘]Jﬂslslﬁ']uﬂiﬂﬁg 2
A = o 4 Y 2 A a v o a X qy A
SR1GN] llﬂ'J'lﬂJ?f'lll'liﬂﬂJﬂ'ligl.WﬂJulﬂ@ﬂ %QNLLuﬁﬂﬂﬂ'ﬁfJ'lfJﬂ']igﬂi'Uﬂ'lﬂ']ﬁ"Uﬂ\iﬂ'lﬂ'li A ‘t]'lﬂlﬂil“]i\ﬂ“]ﬂﬂﬁ@\?
o 3 3 9y Y K A ' A o 3 g 9 9y Z Aa
MUNIULUUITEUIIAITNIDUAIYDINIATINAT KW/TR f,;NmmﬁaQmmmuizmammmumaumum

KW/TR nagiiied 0.8 azasaams lgnasanu luihaslduin

4. ammriasl3uilya

v o a o a 2 4 v y < 4 (%
NINHUIGNTHUITUUFNUAVUUITU TﬂEJGTE]\WI'Iﬂ'liﬁGWN‘VI’E]L%ﬂllﬁﬂi%ﬂﬂu“ﬂu"llﬂﬂ‘ﬂ\u @'Iﬂ'lilﬁlgl}'lﬁlﬁﬂﬂuiﬂﬂ
y A 2 a Aa 0 A o ¥ & Y Y 32 A
°lmmmgummwmg“lumivmm TagnT o 1IN EU18AN3 UAIFIUANNEINITDTIN 2
A [ Y A 2 a I @ [} y 2
13I8 1000 TR ﬁ?iﬂﬁﬂi’ﬂﬂ?izl‘lﬂl’wEJ\?WE]“]N?‘I@L’lJ‘L!iﬂii$ﬂiﬂﬁ]1ﬂ1ﬁ1ﬂhiﬁﬂ‘ﬂ\1ﬁu 700+160 = 860 TR
Y = [ 1 o 9 a A Y a I
%mamm'samuiumsﬂsmlgﬁwnm RUIUNUANIUIDUUATDQUIUTNTNNITUDN TasAailun1s

aaus szl 700,000 11N

d
5. MIIATITHMAUNAHUA

neuSuilsa

aszmstuememnae - 150 TR
ulamesmsndeuuaanisy = 90 %
s llihilshage = 180 kW
Aasting lemaaa = kW/TR

= 180/150

= 1.20 KW/TR
waso ihaldneudsmlye - 180 x 16 x 350 x 0.9

= 907,200 kWh/y
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aoui 3 unil 5 mseyIndndinudmTuszuuSunma

nas5uss
aszmsSuemenae - 150 TR
Aasiing lemaaau = 0.80 kW/TR
s i1l mimae = 150 x 0.80
- 120 kW

waanu Idhnlduaalsuilse 120 x 16 x 350 x 0.9
= 604,800 kWh/y

wan3yszriganasani i

wasau il szvdald = 907,200 - 604,800
= 302,400 kWhiy
AatluRunlsendala = 302,400 x 3.22

= 973,728.00 Bath/y

a d
6. MIUATRHNANDVUNUMTAINY

P2 Yy 9
1Jiuﬂgaszuumuamﬂmamuﬂumm%’aumum’duﬂizmm 900,000.00 UM

izﬂznmﬁunu 900,000.00 / 973,728.00

0.92 3l

R d‘ 4’ 4’ o :,’ <& Y A a Aa d?
NIUANHIN 11 ¢ nmﬂasmmmammmﬁlﬁuﬂi:aﬂﬁmwgwu

1. anunthanuazanvaemslyanu

a = o Y v 3 g A a [
°luﬂizmumswamlmmﬂiwmnmmmvﬂumaﬂ%mwumaﬂmﬂnqmwgﬂuﬂizmumimm
9 o o o 0 = Y A o 2 g ¥ Y
LLEWGl%ﬁ'lﬁi‘lJﬂ'lilliiJ@'lﬂ'lﬁsluﬁ'lLlﬂ\ﬂu IﬂfJ‘VI'NTi\N'l“L!llﬂ'liGlGHLﬂ5@\’1‘1/]']1!']LEJM5$°1J'IFJ?‘I'J'IIJ§E]M@'JFJ
X o 2 a % 4 4 o 4
91017 )Water Cooled Water Chiller) 4419 650 AUANULEYIU Gl,umiwa@mwmﬁa“l%’ammmu 2 Lﬂ%@\?

@

A 2 ' A A ° o 1) = o =
Tagaaatoglu 2 Wunvealsany Tagihan 24 $3 T34 uazliTuhay 350 JuA)

2. PyrmvesgunsaszuunewSuilse

@ 1 4 o ¥ @ o Jo
Taganmagiunuauasesiiuguyuia 65 au o $1u2u 2 3@ J01gn13 159uu1n gUnssi Taa1ee
o A 1 1A dy o Y o ' 1 o Y 1 = a a Y Y
%1§ﬂﬂi®@1uﬂ1wmwEluh],ﬂﬂﬂﬂﬂ'liﬂ’:mﬂllﬂﬁﬂNTLJ@]N“] 11!’(51%1591/]11@851\1111]5Z’dﬂ‘ﬁﬂ1wuﬁzﬁﬂﬂ"]§

U ] = [ a A A o A v
Qﬂﬂi%ﬂ?ﬂﬂl&ﬂﬁ“ﬁ@nﬂ??\‘] iﬁuﬂﬂﬂiﬂﬂgﬂﬂizﬁ‘ﬂ‘ﬁﬂ”IW‘Vlgﬂiﬂﬂ 10NITATIVIANUIATKW/TR UAIG

090.9-1.0 kW/TR damasir Idqunldoamas Tuihgaun
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29 9

a 4 o ¥ 3 a
‘JTJTI 5.11-19 IATDIMUNYUANN LY

Y

3. IIAAKAZYHABUM TAUHUIY

ﬂm:ﬁnmﬁﬁuw’c‘fwmﬁuuaﬁﬂiuﬂwilﬁuﬂiz?m?m1wmiwaﬂﬁuguﬁlﬁ"gq%uTﬂaﬂmﬂﬁaumf}mﬁuﬁ
dulad Funudsedniamge FuaTesiulvifior kw/TR dids 0.56 Tasmsiufisap1dins
asnfallszaniamveansosiniurneay fvzrhmanl 1deulvilasideyanisasania faid
CHILLER No.01 (650 TR)

CHWT, =48.0 °F , CHWT, =42.5 °F ) at 1,120 GPM)

CDWT, =85.8 °F , CDWT, =90.6 °F Jat 1,730 GPM)

Power Consumption = 235 kW

Cooling Capacity (TR) = 500 x GPM x (CHWT, - CHWT,) / 12,000

= 500 x 1,120 x (48.0-42.5) / 12,000

= 256.66 TR
Specific Energy Consumption = 235/256.66

= 0.92 kW/TR
Correction Factor 0.96
Specific Energy Consumption = 0.92/0.96

= 0.958 kW/TR

Correction Factor to STD

(at Chill Water Leaving Temp 45°F, Condenser Water Entering Temp 90 °F)




aoui 3 unil 5 mseyIndndinudmTuszuuSunma

gmvpivhszng sommnfvinda Autls
6750 AuaEn
wuetasiniudu | (asengmded) | sweshenadn | waslwdh | wilwiheadueasudu
(@sengaidyd)

5 1.02 0.88 0.36
5 1.05 0.88 0.84
7 .03 0.89 033

25 72 1.08 0.89 0.83
8 111 0.90 0.52
3 113 0.91 5.31 ,

. 10 i 1.15 0.92 0.30 ]
H 1 ‘——5-——-——”2—————0-93— ————— 9'-31-—___'
| ——@-——-_——0—99———‘——095 ————— -0.9.5-*————

7 1.02 0.97 0.95

Ko 7:2 1.03 0.97 C.94
3 1.05 0.58 6.83
s 1.08 0.99 0.52
10 1.1 1.00 0.9
5 0.80 098 1.22
5 0.57 0.39 1.02
7 1.00 1.00 1.00

322 72 1.60 1.90 1.00
8 1.02 - 1.01 d.53

| - (e = — — ) — ——1-.@3-——‘———.0.-9-5——'—'—

4. ammmaalsuilga

@ a a A o ¥ 1Ay Yo a [ A o 4
%1ﬂﬂ15ﬁ5’3%’3ﬂﬂ53ﬁ1ﬂ‘ﬁﬂWWLﬂ‘ifNVI"IU"ILEJUﬂJQGlWNVIU],ﬂ 1&1!1!ﬂ151]51j1j§\31ﬂ5@\‘11’71ﬂEl!,ﬁ‘ll 1 99UIU 1 IATD3
1T A = o <3 A A S Ao & Y o
WUIUAT 0.56 kW/ TR TﬂfljJﬂ'li%ﬂ'li‘Vl'lﬂ'J'l?JLﬂulﬂﬁEJ‘Vl 70%VDINTTSIANNNA mmwaiwmmmﬂiwaﬂ

waanulhaeld 1,521,156 kwWh/il 150 1.30 ktoe/d] AauiluiRy 4,822,064.52 1w/ 3

A o 3 g ] a a
m%‘mmmmu“l‘mﬂn’d‘ﬂ‘ﬁqua

Qaht

5. MINATZHMINALIA

a s A o 3 g
NITAATICHIATDINUUYY No.1

wiaem lwihildey = TR (Rated (x kW/TR x h/y x %LF
= 650 x 0.958 x 24 x350x 0.7
- 3,661,476 KWhiy

wdau g = 650 % 0.56 x 24 x 350 x 0.7
= 2,140,320 kWh/y
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wamsUserdanasay 3,661,476 - 2,140,320
= 1,521,156 kWh/y

Aadlutunlsendala

1,521,156 x 3.17
= 4,822,064.52 Baht/y

6. mﬁmswﬁwammmum‘samu

! Al = A o ¥ g v ¥ 2
m“l%mﬂﬂmﬂaﬂumiawmmu“lwmmwmmﬁu 5,300,000 UN

nﬂznmﬁunu 5,300,000 / 4,822,064.52

= 1.10 Bl

nsaiAn®IN 12 : ms1/deuanly Absorption Chiller Y Electric Chiller

1. anuilusnuazanyaemslyny

9 : v [l
Tsenuiimsnaalevinie 15 lunssurumsnaauavivaony 136-140 audu/ 3al@ldtfould Absorption

Chiller (ACh) ¥11@ 240 RT/¥1 718731 .1.1 kg ¥4, 71/3 11§ drunmae lddasenalyl

2. Pyrvesginsaszuunewlsuilye

Y] a %’ < @ % a 9o’ <
TsanudalimsnaatiuouTaelgswasanulvih (Ech) vura 100 uag 15 ORT/FNFFAUNUMIHAATWTY .
' H 1 o o < 4
gan71 ACh 411a 240 RT/3Y Willeg vaizimednuanuasnlumsinanuguues ACh anauiioanin

4 = 9 v o A X o g YU a X = a A
Heat Exchanger 59 3369419 ECh yhnuiiyduazihlvaunumsnangaiy Tsanuaalasamsiiiy

ACh 90 1 10599 UNUNTEDUATOUANINTIZAIFDULUNINN

3. HHIAANASVHAB UM TAUUUIIY

Tsa1uiiazAada ACh ¥1a 400 RT/%Y (8935 1m3ilen'leri 3 du/aw.) ienauny ECh ¥11asIN 250

A = ¥ A & Y 2 A A ° a ¥ a A
RT/¥%U ey AC 240 RT Lu@ﬂ%’]ﬂuul@u'llﬁﬁﬂﬂﬂﬂizn']m 4.6 A1U/BY. G]NlWENW@‘Vm%uﬁlblﬂWﬁ@lu"llﬂulWll

31 5.11-21 newlsuilye

Ly

4. amnriaglsuaya

Y
#aan3sugaTaamsAans Absorption Chiller #NY Electric Chiller a1usnisiliunallszndanaaay

17114 969,883.20 kwhAl AauiluiEu 2.696,275.30 v/l




aoui 3 unil 5 mseyIndndinudmTuszuuSunma

5. MINATZHMINALIA

@

° v Yo X
mmiammmwaﬂiwm"lﬂmu

a @ a 1 A ' . . 4 a 3 g
o msisziiunailszrdalavanyamveslorinndouldun Absorption Chiller onaaiudy

@ a ? 2 . .
(Chilled water) T@m‘ﬁﬂmuﬁ'unumi Nammwumﬂmﬂﬁff Electric Chiller

dal a 1 901 1 so’d' a 9 g a 901 Y ci U
L4 uaﬂfn1ﬂuamﬂﬂyaﬂﬂammﬂm%umwamaaz%ammumummﬂsgmm 1,500 Uma/

Y
To1in

4

o o a 1 ° @ a % g . . o &
uawalszndalasisaayan lovinfeunudunumssdaingunnms 1y Electric Chiller laaall

U

wasnullihnanas

o

maalnfhasra3a Electric Chiller :

YORK 150 RT/%U. (all com)

s A y 2
veiApsIATRIgUIIY
Carrier 100 RT/%U. (1 com)

s A A o
UBIABS AT BIG)IAG OIGUUNTU(
w2 Tuams 1

NUIUIUINNU

sasamaanu lihmas@ .o.2549) (C)

wasnu Indhnanas

wasnu lvlhaiisay

maa Ivlihaldny Absorption Chiller
Absorption pump rating
Refrigerant pump rating
Vacuum pump rating
Ao s A I
NNANBIADIATDIFUUUIU

I o 4
nlesiFumsmanuvesginsal

Antlumdaanu Wihn 195y Absorption Chiller

msserdanasanu

Aatundsnu i naunsolszudala

Runilszwnda'ld

88.3
75
44.9
15
24
330

3.05

kW
kW
kW
kW
hriu/
il

UIN/kWh

((88.3+44.9)+(7.5+15)) x 24 x 330

1,233,144.00

5.5
0.3
0.75
35

80

KkWh/

kW
kW
kW
kW
%

(5.5+0.30+0.75+35)

x 80% x 24 x 330

263,260.80

KWh/3

NAINUNAA — WAINUNNY

1,233,144.00- 263,260.80

969,883.20
3,491,579.52
0.08264

2,696,275.30

kWh/1J
MJ/l
ktoe/d)

1Al
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6. mﬁmswﬁwammmum‘samu

3191 Absorption Machine YU19 400TR

O Absorption Chiller 4,600,000.00 UIN
O 3N 100,000.00 UM
O Piping and insulation 408,000.00 U
O Manual valves 280,000.00 YN
O Control valves 150,000.00 UIN
®  [UAINUIIN 5,538,000.00 STRY]
® szgznMIAUNY 2.05 1l

A d‘ U | : b4 d' U
NIUANHIN 13 ¢ ﬂ]iﬂi‘lﬂjéxﬁlf’)‘iﬂi%iﬂﬂﬂ?1N§9H!ﬂiﬂﬂﬂiﬂﬂ1ﬂ1ﬁ

1. anndhnuazanyaemslyanu

9 i 9
15\1\1’]1!?1ﬂ’]iﬁﬂﬂ\ﬂﬂ%ﬂ\?ﬂiﬂﬂ’]ﬂ']ﬁLLUU Package Cooled Chiller ¥U10534 20 TR UIU 8 YA LATAAA
A H Y ° 2 a 9 o o ~ ]
Lﬂ5@@@ﬂu153ﬂ1ﬂﬂ3’]“59u%’]u’3u 3 FAa vUIA 7.5 kW Gﬁﬂlﬂﬂﬁl%\11u3ua$8 GH'JIIN/TJ 350 'Ju/l] FIV1NNI
y 1 o 4 1 1 % 4 4 1
"lﬂﬁu'ﬁg‘i_l']ﬂ'wu’)'] f‘)ﬁ5’]ﬂ’]5"l1’7asuf‘)\ilﬂ%'l’)Qgﬂl!ﬁagﬂéﬂﬁﬂj'lullﬁﬂﬁ']\?ﬂu Lﬁi’)\‘]ﬂ’]ﬂﬂ’]\‘]@@ﬂﬂ]@\?lﬂ%@\?@ﬂ!lﬁ

1 Y I 1 1 =KX o Y a = g
azclgﬂﬂauwmammﬂummammmu T fl]\‘m11WLﬂﬂﬂ1igmLﬁﬂmu1u53UU

511 5.11-23 MIFOUADNOUUUAIN

U

. maalvih on31M3 Inavesii
SEgazven GPM/KW
(kW) (GPM)
1AW CDP 1 %@ 7.41 211.50 28.54
1A CDP 2 @ 6.81 138.50 20.34
1AW CDP 3 %@ 8.27 110.50 13.36

® (nAY20.75 GPM/KW
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2. IINAKAZIHAD UM IAUHUIY

[ 1 1 = 1 Id 1 [ = Y o %:I A g
‘]JT]J‘]J‘E\WIE]THN Tagmsasuainmsaeuuy T iumsaenewuy Y cm“lwamwmi"l‘ﬁasummmugwu
a < 4 a 4 3 ° 1w v v
NNAY 450GPM 11U 660GPM Lﬁmﬂmﬂ?mqumizmamuau Pa NINU 1NNITATIVNIADAITING 3
¥ @ @ ] Y 1A A a A = a
660 ‘lﬂa"llE]Qu'li%ﬂ'lf]ﬂ'ﬁﬁﬂ'lilliﬂl]?ﬁ'ﬂﬂ W‘]J'J'l't’]ﬁiWﬂWﬁhlﬂﬁﬂg‘VlGPM WRAUINTOIFUYA FIVSINU 3
o A o dq 9 Ao A o d'
NW@?;’@'IU"UEN@@]?'lfﬂiulﬂﬁﬂ]ﬂﬂlﬂﬁ@ﬁﬂﬁﬂﬂ'lﬂWﬁ‘ﬂﬁl% Tﬂﬂiﬂﬁiﬁ'l‘u"llﬂﬁ‘wﬂﬂlﬂiﬂ\?ﬂi’ﬂﬂ'lﬂ'lﬁ‘ﬂ 160Ton
@ ¥ Y = 1A 2 o a A o
ﬂﬁﬁﬁ‘l'lﬁulﬂﬁﬂlﬂﬁuWi%‘U'lﬂﬂ'J'liJiE]‘HVILﬂiﬂgﬁiJ“‘l]gﬂg‘Vl 480GPM ﬂﬁﬂ1ﬂ1iﬂﬂ!ﬂiﬂ\1gﬂﬂ\1 A HazIa 1
Y vd' é Y 1 1 Y a 1A d‘ [ g’/
412 'E]ﬁﬁWﬂ'li‘lﬂﬁﬂg‘VlGPM "IN‘L!E]EJﬂ'J'IiJWIijj1“!Lﬁﬂ1ﬂ@1ﬂ1il!ﬂﬁ31ﬂﬂﬁﬁ]$llllmumi@ﬁl]i’ﬂﬂ'ﬁ‘ﬂ\i Pa 8
o A 1A ¥ X a ' a ~ 2 o v A
420 YA ﬂﬂﬁWﬂWﬁ‘lﬁa‘WL“ﬁN1$ﬁN§]$ﬂ§m 7 YA MIUNINAU 7 -6 UASLAUNINGPM “Hﬁﬂﬁi'lﬂ'lﬁvlﬂﬁﬂﬁ\iﬂﬂ

d' A Y A 1%
INTDIFUAN YA i]zllﬂﬂﬂﬁ NGINVUIATIIU 1

wazPYn madlvlih «kw) | dnsimslvavessin (GPM)|  GPM/KW
1A CDP 3 %A 22.99 660 28.71
tAY CDP 2 4 15.32 412 26.89

® 1298 27.80 GPM/KW

d
3. MIAATTHMANAUA

waan lihiialsenda’ld = 7.67 kW
S TR Ia 1199 On Peak(s x 260) = 2,080 hr/year
T Tuaiitaluge Off Peak(8 x 52) = 416 hr/year
mANudeImmadluih = 132.93 Baht/kW
Amaay i on Peak = 2.695 Baht/kWh
Amaay v off Peak = 1.1914 Baht/kWh
1 Ft = 0.4683 Baht/kWh
wasu lWihitlsenda'ld = 7.67 x (2,080+416)

= 19,144.32 kWh/year
Aalumanudosmsmaa i = 7.67x 12 x 132.93
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= 12,234.88 Baht/year
Aandluamdanu iy On Peak Tilszvida = 7.67x2,080x2.695

= 42,994.95 Baht/year
Aaflumnganu liliheae off Peak Filsenda= 7.67x416x1.1914

= 3,801.42 Baht/year

a I 1 ~ Y
Aalua Ft Nlserdn = 19,144.32 x0.4683
= 8,965.29 Baht/year
soua lihnilsendald = (12,234.88+42,994.95+3,801.42

+8,965.29) x1.07

= 72,756.30 Baht/year
4. MIIATIZHNANDLINUMTAINY
AU = 25,000 STREY
wamsilszvida = 72,756.30 1Al
FTOZNMAUNU = 25,000/72,756.30
= 0.34 3

2R d‘ d‘ (% 4 < a A
NIUANHIN 14 : mmJaﬂu“luwmamia5::msm'nmamﬂmmuﬂs::ﬁmmwgq

1. annthanuazanvaemslyanu

2 a a g9 A o ¥ g ! < A A ) A o ¥ 3
Tseu@memsanadlsnuasssrinvuduuyseenidly 2 Wun Udsznoualons sy udussuIenY
" .
%’auﬁ'@aﬁw YUIA 650 AU IUIU 2 AA (Wguﬁaz 1 Glgﬂ) ﬁnms'wﬁ"umizmamm%’ammu"lmmumq
v o & A a Y A o 3 d
(Counter Flow Cooling Tower) YU19 500 913 31UIU 6 PR (Wunag 3 “Izﬂ) walFanuaseaniniugu 2 Ga

9 v v
memzmamm%’auiaammu 6 Y9 AADANAINITHNAN 24 ¥ Tu9n U 300 TuAoll

2. PymvesginsaszuunewlSuilye

P2
o w U

{ {a o { H o Aa a o 1
mas Tl lsnuwaaundadsluianun Tanegilhminnnuas Tdsz@niaind Taige Taelinans

I Y
asrtamad Iiihnlsnuwaaudail

Plant A (350 day/year) Plant B (300 day/year)

CT-1-1 7.0 kW CT-2-1 7.5 kW
CT-1-2 7.8 kW CT-2-2 8.8 kW
CT-1-3 11.0 kW CT-2-3 9.0 kW

madlidundesznm 852 kw
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519 5.11-25 TusiaauTanziAwy

U

A3

v o

3. IIAAKAZYHAB UM IAUHUITY

F
v Yo o 9

A A 9 Y ' ' A o Y o = a0 o A
amummﬂmm‘lmmaEmmammmamaa”mfl‘ﬁwmqm"lwﬂ”m‘l%ﬂuwmnm LA NN ﬂ%@uuu 6

Y
°

Tuwaangulnd nntaghiiiminan Sdszantamge shildldgmaalaihdnnlusaziaunsodie

q

on51m73 lvavesan ldmuay FzdedldmsamulumsdSuliesannioaamsldndanulilihadld

U5z 30% voandsnunlsmuay

4. ammriasl3uilya

maalifhanasnndumas 30% Taaiinnsd93oas1mMs IMavsIauFIuYe L UIBANT D ULAITIAITA

[ = [ J a a = 9 4
NN Gli\ﬁ]g"lllﬁﬂNﬁﬁ’t’]ﬂ'i3?ﬁ/l'ﬁﬂ']‘wﬂ”li!,mﬂLﬂﬁEluﬂ’J”IiJif‘JuGUf‘J\iQ‘]Jﬂim

519 5.11-26 luwaanlWwos 1nu

Y

d
5. MIIATITHMAUNAHA

maalwihinldluinaumasaoya Plant A 8.6  kW/Unit

o @ v

SauinauszenNiou = 3 Unit
maslihnldluinaumdedoye Plant B = 843 kW/Unit
° o Y .
fuinauszuennuiou = 3 Unit

wasa Wi ldneudSuilgs

(8.6 x3 x24x350) + (8.43 x 3 x 24 x 300)
= 398,807.00  kWhiy

waaan i ldndalsurye = 398,807.00 x (100% - 30%)
= 279,165.60  kWhiy
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wasnu Iwdhnlszuda'ld

398,807.00-279,165.60
= 110,419.20 kWhly
AatluiRuniszndald = 110,419.20 x 3.17

= 350,028.86 Bly

6. ﬂ'l‘i’?l!ﬂ‘i181’%91%1(516‘1]!!1’]1—“11‘5@\1111—!

P Y
N‘lmxi‘lﬂ!u1J§‘]J‘].I?\TWﬂmJﬁZ‘]ﬂfJﬂ’ﬂiJ%}ﬂuﬁ’JiWNﬁu 450,000 YN

wamsilsevida = 350,028.86 1Al
FTOZAAUNY = 450,000/350,028.86
= 1.3 i

A d‘ d' b4 | U W
NIUANHIN 15 ¢ maasuneszunennudon mmmu"lmmuman]u"lmmnu

1. anudunuazanyaemslyvanu

a [ I'd ‘a < a o 9Y o a o 1A 9 d’ o g
Tssnuwaanaa Uszinnginssioidnnieiing 91nn15191d1599 Plant ¥oaUTENWUNLNS 195 1050971110
< a ¥ g Yo L oo A o ¥ a ¥ o o a 24 o
wulunmsmaaiugulinue1ns¥ainT 0l uduNIva 4 21 nMsaaaan OPS BUILDING 91171

% Y o @ I 1 o
3 @1lsznoURIE Chiller ¥ Carrier $1U2U 2 @2 1131818 No.1 1182 No.2 11]u Chiller 1M Spec 917N
] a 4 { o o I . 1
Tsanu i ld@unsoaldauudr uagdio Trane 9149 1 AI11818% No.3 V1A 900 TR (3]4 Chiller 143
4 A o a g‘/ < 4 1A ] a a .
M T59uneiIMsAnAIdall Spec ¥o9g1nsaiogi 0.554 kW/TR 910n1505993152@NTAIN Chiller
1 1 a A o I [ o a g’/ { ) Y Y
WUNTATZANTNINIIANUBUNINY 0.57 KW/TR 1azyiimIfaadan EDC BUILDING 31174 1 61 8110
I . ' 9 = 1% a A
Trane H11810% No.4 Y119 900 TR 1] Chiller tMo1gm3 Isulszunas 101 9nmsasradatlszansnin

Chiller WUMTA5ZANTAINIANMEUIND 0.72 KW/TR

2. PymvesginsaszuunewSuilye

° ¢ ¢ ? g '
ﬂ']ﬂﬂ']iﬁ”li')‘l]@ﬂﬂim3$‘U"Iflﬂ'J"Ill%’ﬂuﬁ‘”ll‘lﬂf]umumfﬂi‘llf]ﬂi%‘ﬂ‘ﬂu”llflu (Cooling Tower) WU Cooling
I a R A Y J Y o 9
Tower GU'E]\WH\?I?QQ'IHWM']EJL'GEU 1,2 nJuGlfuﬂﬂaumumqmﬂmmumﬂﬂ 10 TJ ‘Vnchﬂ'J']ﬂJﬁ'lil'liﬂGlUﬂ'li
v o = o o Aq Yo . @ =B =
IZUYANNIDUVBDITESUUIANTIAN Glfﬂfl]']ﬂﬂ']iﬁS'Jﬂ'JﬂWﬁQQ”IHUlV\Iﬂ'WIGl%ﬂ‘U Cooling Tower Gl')LﬂnJﬂWq@ﬂﬂ

% é = 9 [ L 1 1 9
30 kW/G]'J“]Nilﬂ'liiGl“liWﬁ\i\Tluqxiﬂ'J'l?uGlﬂiJ”] ADUUNUIN

317 5.11-27 Cooling Tower A1 1,2 ¥94153971
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Spec Y949 Cooling Tower fam

* Brand: Thai Cooling (Thailand)
* Model: TSC 1000RT
* Manufacturing in : Thailand.
* Type: Counterflow type.
+ Serviceteam : Lank of skill
* Pro: Big Capacity.
Good efficiency.
Price is cheaper.
+ Cons: Many moving part ( Fan. sprinkler )
High maintenance.
High Fan speed ( 6,370 m3h )
. .
High water drift loss.
. igt .
nnot exten i
Big size unit.
E' er 'IQ I'mg (< 3 years )
* Energy cost : Motor 30 kW/unit

Brand : Marley (USA)
Model : NC8407PLS2
Manufacturing in : Malaysia.(USA)
* Type: Cross flow type.
Serviceteam : Professional.
Pro: Flexible Capacity.
High efficiency ( New type)
Low moving part (only fan
Low maintenance.
Low Fan speed (400 m3h )
Low noise at 63 dBA.
Lower water drift loss.
. .
Extend Capacity provided.
Small size unit.

o ona e (5

« Cons: Taketime to installation.
* Energy cost: Motor : 11kw x 2 Cells

3. 1IIAAKAZVHAB UM IANHUIY

WmsdSuilgelaeinslasu Cooling Tower aa lmiiytiaunumasuunudnmaadinigldndsnurios

' o Y 9 @ 9 Y
a1 mldnelsanuansaaamslendsnuluszuuszuneanudouasld

4. ammnaalsuilga

wasSulgerhldlssnuansaaamsldwasan i lussuuszanennuiounazszun Chiller aa'ld

347,212.8 kWh/1)

51

()

E b : y
5.11-28 Cooling Tower A2 111# 15301U9MMIAAALNUA BN

ok ”” ) =

5-90




5

pilefSuaveudundsay Jsanu) w.a. 2561

5. MINATZHMINALA

o w

maalwihsauves Chiller ag Cooling Tower nouiuze0INM3asI970 583.6 kW

o w

maalwihsauves Chiller ag Cooling Tower nouliuzenInmMsasivia 542.5 kW

o @ o < o S Aav
*NINITATIVIAVUSTEUUMANMIUNNIUAUNNA

1 Tuarhau = 24 1 Taa/5u
Surhand = 352 WAl
amasnu Ilihveslssnu = 3.12 VIN/kWh
Aautlundsnuvdhaoudsulze = 583.6x24x352

= 4,930,252.8 kWh/1J
Aantluwasanu llfhmasnlsulg = 542.5x24x352

= 4,583,040 kWh/1J
saflungean liihiianld = 4,930,252.8- 4,583,040

= 347,212.8 kWh/AJ
Aanflummasnu lnihiidsenda = 347,212.8x 3.12

= 1,083,303.936 Al

J
6. m‘ﬁm‘swwwammmummmu

RUAINY = 6,000,000 STRL]
nan1sUseron = 1,083,303.94 Al
F2OZAAUNY = 6,000,000/1,083,303.94 1

= 5.53 i
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1. anuilwnuazdnyaemslynu

7, . . 2 o . 7
lun32UIUMS Evaporation IMIAatvasduuaaIunnszuusnt1du nvenar) i1y lums

1T 3w a o Al J @ Y & Y A Aa 9 o v = g o
wamﬂuﬂuwamnmmnamzﬂaaﬂﬂamm1qwemmmaa@qmwgmgmumauuﬂ%ﬂwmﬂﬂﬂmgﬂ

Chiller Diagram (Condenser Side) Before
Cooli Cooli L in
aful[1p ] | g ———— .
Towen Tower E o H Chiller Ne.1
Mo.1 Mo, 2
1 me
Chiller No.2
L ar Mo
1 1
"0
I e
|
Evapuralion 40 o 5'“
i Process il Aroma i) " 'ﬂ_l
Bypass Drain

a 13 Aqy ' A o ¥ ' . ' o
51]7] 5.11-29 5gllllwa@lﬂu%Gl(’]N’]ucluﬁ’)uf’u@Qlﬂjﬂ\jw’]uuﬂullagﬁgum@\j Evaporatlon (ﬂ@uﬂiUﬂEQ)

Y

2. flyrvesgilnsai/szuuneuilSuilys

0 ' < o (% 1 1 a ¥ 1 < 2R
NNAMUMITINNUVeTzUUHaoduludnbuzAINa ‘mﬂiwau31qmwgmmmumaawuwmmu

ES ad 2 X 4 o @ v 3 1 a
32113 Evaporation &Y vligamgingeiuilszina 45°C Fulethnduwauiuimasidn
9

a o '

o 3 o < 2 2 o a 2
Gluizuummwuuﬁja %zﬁWamslﬁjqmWﬂmlmumaawummmizuuiﬂﬂimqﬁju uuﬁ@qmwguﬂlaﬂm

U

'

A o

g 1 { o 2 g E o A o 3
ﬂamau"lumuﬁm“lﬂigmEJﬂQm%’fm“lumiammmumzqwm%uﬂu (ﬂi%lﬂm 37°C) ‘VIﬂ‘VsilLﬂ%ENVHMW

3 A Y o 1 ' s A4 X
Lf]uUﬂ']icl"]fwﬁQQWHU],V‘IﬁWGIf)ﬂu’)f]ﬂ'ﬂnmuwlwnsuu

e E [ < { . o 1 o
AN 111a0EUN00NIINNTLUINMS Evaporation HUNAIUNTNVDIET Aroma Yz usnalesinld

3 =%

a 1 ’o’ 1 3 o % I
MANANTZNUADAUNINUINADIIU ANUTLDIAVDIYARDUIAUIYDS taror i1 Fuilumg1d
a 2 v a < X o 3
anueninlumsszuieanuionvesszuuiivynunaluaunsgnanamsiionvounsoaiiuduauun
A
wazd@snansenuaessuulSUo mAtardIuvesmsnan laslunsaliaeanantinia15991ueeyinng Bypass
H v . A2 o o Y o s L a9 o <
vaaduluaimiineesn lUiui tagshimsaeiinnuazonganeuauae suazvonaih Inauuuilu
a g =® 1 a o 3 1 < 1 d'Qy dy o Y (= o A K 1 3 A 1 & =)
1na 3ntuIneeatiiivasdualunnItnaun ¥ Mudnnse (Hesantivasgunlasenadl

SuaAoud1aun

o ¥ = o A v q Y ] ¥ aa X v ' 2 o
ﬂQuuﬂ'Nij\1\111«!%Qﬂa’fluli@\1""@Qﬂ'](lélﬁnfJﬂ']uu'angﬂ'W'llﬂﬂ"lluﬁWﬂﬁ@\jﬂa@ﬂﬂqaaﬂqﬂﬂqqﬂuﬂ)
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a %‘ !

Y < ' . o ¥ g ' @
517 5.11-30 guuglihmaeduneud uas 0w udu (Noulsuisa)

Y

3. HHIAANASUHAB UM TAUHUIIY

d’ @ 1 YA 1y 1 %,’ 1 < [
oud ludymdinan melssauldinuanelumsdfulssssuuvetimasdulnilaomsuonasas
¥ R~ U 4 o ¥ . o @ ¥ 2 1 . 4
rasguludiuveunsesiningunas Evaporation 08nvnnu (dagi)) naiiludauves Evaporation 111
A a a ?xll A 1 ) I %,' 1 < {
waeunay @aauny) ludrwvesneszuioanudoudmsuldizuisanudomimasiunvyuiiou

TuAsEUIUMIAIY

4. ammriasl3uilya

o 1% ! a H ] ' Hq Yo A o 2 3 & A o
Meriaamslsulyamungargiveuhvasguluaiunlsnuniewiniguiulimanainn 37°C
1 a o @ 1 X o aol <3 a @
wmideriies 32°C wazaeldinansilszrdandsnuludivve uniesininau Tasguinguvgii/anuau
o < - ) A Y o g o
YpIa139ANNEY vennntduilunsuntdariiluizesvesas Aroma Yeumnlmhduwiuaungnan
A a § o ¥ g
vosanuansnuazilszansnmmsszuieanuisunanasvesszuuiningu ldonae
Chiller Diagram {Condenser Side} After

Cooli
.- P Chiller No.1

Tower
HNo.4

Cooling
Tower
No.2

e
= Chiller No.2

k-,
Evaparatian L] c_lf‘ oling
oWer
Process {How) -
ATC |
S Aroma ifmhirmesn

d' T 3 Aq Y 1 A o 3 g 1 . . . o o
31U 5.11-31 szvuvasunlyanuludiuveunseariniugulaz aIuved Evaporation (Maaiuga)

5. MINATZHMINALA

[ o 3 4 o ¥ 3 g @ [ 4 °
1NNITATIVIAAULTIAUUIYT R-22 ﬂl@ﬂlﬂ%ﬂ\iﬂ”lu"ltﬂu No.1 48 No.2 VIQﬂ@uLm%ﬁﬁﬂﬂiUﬂ?ﬂ lﬁﬂﬂ”ll!')il!
! o 51 . . . [ .
A1 COP U937 VUMANNIUVY P-h Diagram aael1lsunsu Refrigeration Utilities Version 2.84 9%

UlﬁlWﬁﬂﬁ%Lﬂ’iW,ﬁ’ﬂnJﬁﬁN
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No. Refrigerant Pressure (Suct./Disc.) cCop YSaving
Before (psig) After (psig) Before After (COP Increase)

Mo.1 65 1 280 70/ 215 4 26 6.28 32 2%

Mo.2 65 1 225 65/ 205 557 6.28 11.3%

HNNYLHA : 1. No.1 134 Base Unit 11a¢ No.2 11U Partial Unit
2. Yoyanouiuilge a i 2/11/2550

3. Yoyanaaliurlge w i 15/11/2550

4. 10a2PIAMIMUIUAT COP "UENITJiLLﬂiIJ"Iﬂ@ﬂmﬂﬂﬁﬁﬁﬁﬂuWﬁiﬂﬁ

1% [ 4 o 3 g v [
nnmsasaviamsldndsnu e unsewiniudu (neulSulsa)

A o ¥
ATIMUNYU No.1

375,648

A3 0rIIEY No.2
214.268
% Safety Factor 80%
waen lWihiianansadszudald

116,052

a A < ? o a Y
ﬂﬂl‘ﬂﬂﬂlﬂuuquu@]uqﬂ

Aatlualgendsendala

55.9 kW x 8,760 %2 119/2) x 80%

KWh/

31.9 kW x 8,760 %2 139/2) x 80%

KWh/

(375,648 x 32.2% + 214,268 x 11.3%) x 80%

KWh/

116,052 kWh/il x 3.6
42,244,000 kWh/l
116,052 kWh/l x 3.06 11N/kWh

~
= 355,120 VAl
6.M3ATIZTHANDUINUMTAINY
RUaINU = 110,000 VM
A =
FTEZIANUNY = 031 1l

s = a v A L .
NIUANHIN 17 : ﬂﬂmﬂmmmimgummu (Primary Pump)

1. annthanuazanvaemslynu

o I~ y o ¥ g Ao 4 S : ¥
ﬂﬂﬂﬂuﬁﬂ?u‘ﬂizﬂﬂﬂﬂ?ilﬂﬂi%ﬁulﬂ%ﬂ\‘]ﬂTN”ILEJNGIJM”I@]‘Wﬂﬂ 500 TR Lﬂ%qqumwu Primary Lﬂ%@\iqﬂ‘lﬂ

< ) ? ) Y Y A v
18U Secondary ¥i9TEVIYAIMUIDUATIOG 1 YA (fJﬂl,’J'L!“]f'NﬁuWiﬂuLﬂﬂﬁ@i%ﬂTﬂﬂﬁ?Ni@u 2 15@)

2. PyrmvesginsaszuunewSuise

1 4 %’ < 1 o %‘ < 1 Ao ] H
1INMIATIIAATBIGUUNTY NUNTOAT 1IN Iavesindugannnaegilszanm 27.9 % uaziileai
CHP(S)M A998 (1gnd1n 119 na) TuaazNiin15as1939n1uANANATONYOI CHP (P) WUIIAINAY

numugatazaueiialndifes (anusuanaseniin1lng o) uaasin cHp () li'lddreadrusalin

szuv uanemesdalgmasliiheg
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sUf 5.11-32 ma‘mﬁ‘umwu Primary

3. IIAAKAZYHAB UM IANHUIY

Y o A 3 < . a a A ' Y A o 2 v
aﬂmﬂﬁv‘wmqm'lvh/’hf’uauﬂﬁmqummu Primary Iﬂﬂm‘l’lﬂuﬂﬂ@ 9@ Head Loss ﬂaummmmmmwﬂw

Y A A a J A 2 @ o Aa Y @ 9 Jd A A A J
"lﬂﬁﬂﬂ‘ﬂq@ o ﬂTilﬂﬂ'ﬂﬁ’J‘Uﬂ\‘lLﬂ‘if)\?’gﬂu']l,ﬂuﬁ’l‘l/lﬂﬂf)gﬂﬂ 267 Glﬁ'l']ﬁ’)&ﬂﬂq@ IMNMUUABYN T TINAIVUDN

o ]

A ¥ . Ay A s ¥ a v o R A
NTAGUU Primary ‘ﬂ@l@\iﬂ'ﬁﬂﬂ“ﬂﬂ'ﬂa?u'lﬂﬂﬁ;ﬂ Lm'Nli'Ji]ﬁ@ﬂ@@li1ﬂ1§ulWﬁ*U’E]\?u'ILEJu'J'IULﬂ@]'I‘JJWﬂﬂ@EJ

u
3 <

A 1Y YRq Ya ] A 3 < . Y Y o s ¥ A w A
‘H‘if)ulll O”IDlﬂﬂslTT‘l]ﬂﬂTicl‘]N”lmﬂ‘EENQ‘IJ‘LHLEJ‘L! Primary "lmaa LL?I’JL‘]J@’NEI’J‘LH“I/]L‘IHLLEI%@@ﬂlﬂiENQ”UMHEJ‘H

¥ 1 X
Primary 110 lvarunnda

CHW Power FLA
aN1le kW/TR Remark
Flow (GPM) kW) (%)
noutla CHP (P) -3 1,535 11.8 41 0.725 | laldau cH - 02 Tuvay
yaaila CHP (P) -3 1,483 0 41 0.695 | MM3Ineass

ANUAUAILOON ANUAUATUAN

‘].I‘ﬁ 5.11-33 mmﬂummua @E]ﬂlﬂiﬁ]ﬁﬁ‘uu1

4. ammraslsuilya

Y 3 < a 5% 1 Ao 4 o 2 g
'E)G]51ﬂ'|§UlWamENu’lLfluaﬂaﬂ‘]Jﬁzlﬂm 3.3 % 91NiA Y UAYIFINIINNADY mﬁmmuzmmm?mmmwu

U

' { ' 9 ' 4 ¥
cH - 02 lildulfounas uaansoaamsldwdaan T ludmveunsesguiindy Primary aq'ld

5. MINATZHMINALA

new5uilsa

waanu Ivldhnldneudlsulsgs 11.8 kW x 365 day/y x 24 hr/day

= 103,368 kWhAJ
naalsu1/se
wasnu hldhnlguaalSuilse = 0
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wailsgren
aams lanwaaaru Tulih = 103,368 - 0

= 103,368 kWh/AJ
alulhiianas = 103,368 x 3.90

= 403,135.20 VAl

=Y 4‘ v :: < :’ 4
NIUANHIN 18 : ﬂﬁﬂ5U@ﬂ‘j"li’ﬂi"lﬂﬁH1!ﬂu!!a3u1izﬂ1ﬂﬂlﬁ!ﬂu1$iﬁl

1. anndnuazanyaemslyanu

A o ¥ X Vo o g ¥ ) < ] <
ﬁiliiﬂugellﬁlflmiEN‘VI']‘Ll'llfluelluﬂgﬂﬂﬁ)ﬁ5'lﬂ']iulﬁasll@\TL!']LfJu&LﬁZU']igﬂ']fJﬂ’J'liliﬁ]u Iﬂﬂ‘ﬂﬁulﬂ‘ﬂﬂ'ligmil

Av o 3 ¥
Wﬂﬂf)mmﬁ“lwmjmmmuﬂszmm 2.4 GPM/TR uazmizmﬂmm%’auﬂizmm 3.0 GPM/TR

2. PyrmvesginsaszuunewSuilse

@ 4 o ¥ 3 ' ' 3 ° 1 Ao
mﬂmsmnmm%ammwu WU CH-2, CH-4 5']ﬂ1@mwmihlwammmwumﬂmwﬂ@ ﬁf) -30% g -4%

¥ o 1 Qo 1
uﬁzuwﬂam%}@umm CH-2, CH-5, CH-7 4 CH-8 $1I10 31NN A ﬁﬁ] -6 %, -25%, -38% L1y -38% A1

= Voo a3 ' A o ¥ & Ay 1 9 ° v
TUTTOULIRAYTIV ININDY 0.766 kW/TR U1 By-pass N]ulﬂi@ﬂﬂ'\u’lwuﬁljﬂﬂquﬂﬂ']islﬁlf\ﬂu Vl'lslﬁ

Q%"

o ) A R o ~ 2
ﬂ'J'I‘JJﬁ'I‘JJ'IiﬂGLMﬂ'Ii‘VI'lﬂ'J'liJLEJ‘LlG]'lﬁ\’lllﬁ%Qﬂ!Wﬂilu'li]'lﬂi]iﬁq@ﬂ?'l‘ﬁm%@ﬁﬂ'l"lﬁ)Qmﬂ{]ilu'ligﬂ'lﬂﬂfﬂil%)ﬁ)u

U

Y o

4 I o o w
gaun (Uszunm 90°F) 1ieeainvioszuienNusoudiga anuduIin 1dswlszuna 3,325 TR faa lalih

A ? o w A ¥ Y
INTDIFUUUIUTIY 617 kW ﬂ’la\111/\'1/9\111?150@@Uu138ﬂ18ﬂ’3’]%50u3’3% 488 kW

qamgiitiudu | sasimsina qamgiin | sasnmslna | % FLA | mddladh | aweanselu | ausseus
Vi symeanudeu| sz msnandu
n3earimingu aadou
C'F) (GPM) ) (GPM) (%) | (xw) (TR) (KW/TR)
wWh | een i a0an
LGIIETHEN
CH-1 53.2 45.7 2,602 95.1 101.1 4,175 77 560 813 0.689
CH-2 533 | 46.0 1,787 95 | 102.0 3,020 84 469 544 0.862
CH-4 532 | 46.4 2,470 95.1 | 1023 3,320 87 485 700 0.693
CH-5 532 | 47.7 3,340 95.1 | 1029 2,400 92 507 765 0.663
CH-7 533 | 493 3,018 95.1 | 100.4 1,874 66 376 503 0.748
CH-8 54.6 52.7 3,950 94.8 99.3 1,874 67 381 313 1.217
na5uilga
CH-1 542 | 46.1 2,497 95.7 | 104.7 2,725 90 645 843 0.765
CH-2 542 | 482 2,837 958 | 102.8 3,124 96 512 709 0.722
CH-4 542 | 486 2,890 958 | 1049 3,259 83 465 674 0.690
CH-5 542 | 476 2,859 957 | 1029 2,929 88 489 786 0.622
CH-8 54.2 51.3 2,677 95.7 99.6 2,965 67 381 323 1.180
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3. 1IAAKAZYHAB UM IAUHUIY

A 7 A 0o ¥ g Ay 1 Ya ] ¥ o A o ¥ g Ao A S
TJ@YJ']'Q'J By-pass Lﬂi'ﬁ]\i‘VlTH'lLfJu“Igﬂ‘ﬂ‘li]hlﬂlﬂﬂﬁhﬁ'lu HAZANAAUUVUATOINUUIU AUNNALATON T%m
< v '\ Aaw S o Yy aaAa g = Vo

Lﬂullﬂll1ﬂﬂ'NWﬂﬂ 10% mazmaﬂmiwwm ADUUYY CH-1, CH299CHS, tlagCH-7,8 111N 2,420 2,820

1aE 2,640 GPM 1132118 CH-1, CH25@CH5, 1agCH-7,8 11101 2,760 3,200 LA 3,000 GPM

a A o 3 A L] A S v
TlJ‘Vl 5.11-34 1A DI UNIU mimgnmwu l,mzmsmqums:mﬂmmmu

LT

4. ammriasl3uilya

A~ 7 y o F] ¥ 9 A A Y A A o
Wolanan By-pass Lagaugau E)Gl'i”Iﬂ1ihl1"iﬁu1lﬁlullﬁ$u1izﬂ1ﬂﬂﬂlﬂiﬂﬂ Uﬂﬂﬂﬁlﬂﬁl\1ﬂ1ﬂl1’iu13’dll il

Y1 A o ¥ 3 X A o w A ¥
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< A o o A Y Y A
IUARUYIAD 567 kW ﬂ'lfNllVIﬂ'l!ﬂi@Qq‘].lu’li5‘]J'lfJﬂ'J'13J5@ui'JﬂJLﬂaE] 484 kW

d
5. MSIAUATITHNMINAUA

F2OLIAAUNUMS : Futiums 1aniua

Ruasmu : Til#iRuanu

watlserdanaaary i : 494,403 kWhiy 0.0174 ktoely
walserdaanil vy : 1,977,612 Ny

@

A =
ITYTLINANUNU : Un

¢
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o v Jd v
93% NMIMUIVHANITOUINHNAINUY

new1iuilsa

wasnu IdhaldneudlSuils (3,32 0.766 x 12.4 x 365 x 0.8)
+[( 617 +488 ) x 14.7x 365 ]

= 9,221,997 + 5,928,878

= 15,150,875 kWh/y
nada/5u1/39
wﬁwm‘lﬂ%ﬁi%’ﬁauﬁuﬂgq = (3,325x 0.749 x12.4 x 365 x 0.8)

+[(567 +484)x 14.7x 365]

= 9,017,331 + 5,639,141

= 14,656,472 kWh/y
wassndn
wdanulihilFanas = 15,150,875 - 14,656,472

= 494,403 kWh/y
gy Inihanaq = 494403 x 4.0

= 1,977,612 Al
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3

Q A 3
—=| — | B39 P,=P, (Q,/Q))

Y A 2 A A 9 <3 9
1A @ﬁi1ﬂ15hlﬂa§]$lwuslluﬁ1ll Head Nanasdszua 10-20% !11'01‘]1 VSD ﬂﬂgaﬂﬂ'lﬁ‘l“]f

(2 o A A 49! A
Wawmmmmwmﬂwamwmu o

AAMSIOATING 11a 10% P, =P, (90/100)° = (0.729)P,

aANISOAIING 119a 20% P, = P, (80/100)° = (0.512)P,

46.9 °F

K
Evaporator )
Active Chiled Water Evaporator Pump Override Evap Water Flow Status

Setpont
40.0 °F Auto Flow

¥ Eap Leaving Water Terp Evap Entering Water Temp  Calculated Chiler Capacity
46.9 °F 62.0 °F 1007.2 tons

Evap Sat Rfgt Temp Evap Rfgt Pressure Evap Approach Temp.
4°F 2

-8.4 PSIG 3.5 °F

Approx Evap Water Flow Evap Differential Wi Press

1616.3 gpm 4.91 PSID

4. amnvaadSuilga

o 4 4 2 Y a o = v = o
ﬁ"lll'lﬁﬂﬁﬂ@ﬁﬁ'lﬂ'livlﬂaﬂLWiJeUuulﬂ 10-20% ﬂﬂlﬂuWﬁQQWHﬂa@ﬁ\‘lqﬂ 20-50% Iﬂﬂﬂﬁ1n1iﬂﬂﬁﬂ

o 3 9 v 9 Y ' A o ¥ 3 o = a
ﬂﬁi1ﬂ1§1ﬂﬁu1lﬂu1”ﬂl”ﬂﬂ1$ﬁﬂﬂﬂﬂ31ﬂﬁ@\1ﬂ151ﬂ Tﬂﬂﬂ'lﬁﬂiiﬂugm5@\3‘1/]111“81&8%14%@11@%

d
5. MSIAUATITHNINAUA

noulSuils
wasa Il ldnens iy = 220.4 kW x (13.31 hvd x 365 hvy)
=1,070,736.26 kWhy
naa5uilya
waaan IihilSwdadfurse = 1,070,736.26 kWhiy x (100 - 30)/100
=1,070,736.26 < 0.7

=749,515.38 kWhiy

waisznidia
wdanu il Fanas — wdaamilFneudulye - ndanuildndalsulye
=1,070,736.26 — 749,515.38
= 321,220.88 kWhiy
anasnu lihanas =321,220.88 kWhy x 3.85 UMM/kWh

= 1,236,700.39 110/
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ﬁmiaummlﬂ%ﬁmmwu ﬂ'la\‘]llV‘Iﬂ']Wﬂﬂ Pump H15U18ANUIDUAADNIN 18.5 kKW mﬁa 16.3

kW
CHW Temp CDP Temp Cooling
CHW CDW | FLA |Power
Chiller Entering|Leaving Entering |Leaving Load | kW/TR | wisneatia
o o FLOW | o |FLOW| (%) |(w) )
F F F F (TR)

Flow ‘*jﬁzma
GRS CH-02| 54.3 48.0 610 77.6 81.4 994 21.3 71 160 0.444
994 GPM

Flow‘ljfﬁzma
viaaSu cH-02| 534 47.6 610 777 | 83.1 | 700 |19.4 | 63 147 | 0.429
700 GPM
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5. MINATZHMINALA

neusullsd

wasou liihinldneulsusa kW3 Tuamsnnau

= 18.5x (24x365)

= 162,060 kWh/1)
nad/5u1/39
wasan Tl s v sudye = 16.3x (24%365)

= 142,788 kWh/J
Hailssnda
wdanullihiilFanas — wi i lFrens il ndnnildudanls vy

= 162,060 - 142,788

= 19272 kWhA
amdsam il Fanas = 19,272 x 4.00

= 77,088.00 Al
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3. 1IAAKAZYHAB UM IAUHUIY

a A dy Y o 9 g’/ o %’ 1 Y 1w
> M31la Valve 1 CT mﬂﬂluummmmﬁzmﬂwmumﬂi‘uﬁuﬂauﬂmmawwﬂmmﬂu
9

MINuA

o o 1 a ¥ ¥ 4 o ¥ g &
> NINITATIVIAATYUHHNUDIUTTSUY w%’aummm’fay,aﬁmmu:mmm‘%mmmwum 2

Ia
Chiller CHW Temp CHW CDP Temp CDW FLA |Power [Cooling| Chiller Power
naulsuy Entering | Leaving | FLOW |Entering | Leaving | FLOW (%) (kW) | Load Perf. CDP
°F °F (GPM) °F °p (GPM) kW/TR | 02+04
CH-02 522 44.6 928 82.7 93.9 650 82 183 294 0.622 62.1
CH-03 522 45.0 900 82.5 94.5 650 88 184 270 0.719 62.1

[l 9
517 5.11-38 01Av039 CT Ao MR

4. ammmaalsuilga

a3 v A o 3 g X ~ o ¥ A v o
> UUITZVIYANUIDUAAAY dUITDULLATOINIUNIUAVU Bluﬂ’lﬂllﬁgﬂﬂu']ﬂWﬂG]ﬂu RIZENILEF]

g a o w ~ A 43[ 3 Y
uh’iall’lﬂelluﬂ’lﬂlﬂll 29% ﬂ'laﬂuh/\lﬁ'lﬂ CDP-02+04 NNV ULDNUDY

Chiller CHW Temp CHW CDP Temp CDW FLA |Power (Cooling| Chiller Power
1189U5U |Entering |Leaving | FLOW |Entering | Leaving | FLOW (%) | (kW) | Load Perf. CDP
°F °F (GPM) °F °F (GPM) kKW/TR | 02+04
CH-02 51.2 44.4 928 80.5 89.9 840 75 167 290 0.576 64.3
CH-03 51.9 44.9 900 80.4 90.4 840 91 175 263 0.665 64.3

[ 9
51 51139 CT aoueugaingd?
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5. MINATZHMINALA

neusullsd

wasa lihinldneulSulga [(183+184 kW) x 12 h/d x (365/2 d/y) x 0.8]
+[(33.9+28.2 kW) x 12 h/d x (365/2 d/y)]

= 642,984 + 135,999

= 778,983 kWh/1J
nadl5v1/53
wasam Tl nsalsurge = [(167+175 kW) x 12 h/d x (365/2 d/y) x 0.8]

+[(34.9+29.4 kW) x 12 h/d x (365/2 d/y)]

= 599,184 + 140,817

= 740,001 kWh/J
wailsendn
wgae il danaq = 778,983 - 740,001

= 38,982 kWh/)
amganu il ¥anas = 38,982 x 3.80

— 148,131.60 1Al
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Temp. 7912201 Approch Temp.
GEEATRL Temp.luvo
Anuiou (°F)
®h | @on | Tdb | %RH Twb NoUAID Tuie
CE) | CH | CB) | CP) | cp) CF) CF)
CT-1898 |99.7 | 85 | 91.9 | 60 | 79.2 91 5.8 118

3. HHIAAKAZUHAB UM TAUHUIIY

v ¥ 9 < o o 9 a
ammmuuwzmmammumﬁmﬂUiNu1 amm15‘1Jﬂ’Jmmummmﬂuaz’qmwgmmmﬁ

v o q ¥ a3 D) . ya o ad . !
I fl]$1/l'liﬂ@|ﬂ!1’i@)%ﬂ'li$“].l'lﬂl"lﬂ Chiller Slﬂmﬂﬁlﬂﬂﬂqmﬂguﬂ@lﬂﬁﬂiﬂﬂ Cooling Tower NOUAY

a

v v & v a 3 ¥ v )]
UD aﬂ’qmwm”lﬂ 5-6°FI@]EI1/]’)1“]J‘EH€W]QENWQ?JUﬁgiﬂﬂﬂ’ﬂiJiﬂuhlﬂ nn 1°Fi]$’d?llﬁﬂaﬂﬂﬁclﬁlf

U

o A o 3 Y
Wﬁ\1\1']1!611@Qlﬂﬁ@\iﬂ']u']wu]lﬂﬂﬁginm 2-4%

4. ammmaalsuilga

a %’ o 4 o g <
angaungiinszine1a Uszunm 5°F wieaams ldnasnuveunsoariningy 10-20%
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5. MINATZHMINALA

neullsuilse
wasw lvhnldnewdsulge = wasnu lwihimTosiniidiul¥neudsulze
kw ] =
= TR X— X a7 Tuaae1l X OF
TR
= 3,781 X 0.575 X 4,015 X 0.8
= 6,983,128.9  kWh/yr
viassuilsa

o = v | 10
wasnu Ivldhaldvdalsuilss 6,983,128.9 X (1 o0

= 6,983,128.9 X 0.9

= 6,284,816 kWh/yr
Hailsznda
was Il l¥anas = wasmiildneudulye - wanundanlS iy
= 6,983,128.9 — 6,284,816
= 698,312.9
g Iihanas = 698,312.9 kWh/yr X 3.5 U1N/kWh
= 2,444,095.15 1Al
RUaINY = 500,000 STRY]
FTeznMAUNU = 0.2 fl
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5.12 malulagimseysntindaay
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maTulagmseySndnasnudodumsmaiiamsdSudyanomulseansamms ldnasnuuesTsanu

9 2 [ @
Tigavunagiuemie

5.12.1 malulagmsannnarudIedn1yil (Heat Pipe Dehumidification)

1. iapnmsmavvaaunalulag @

Fnlil e o2l

an'lilfogUnsailFlumsuandounnudeuriedemennudon1dTas lideldndenunnaeuen
dmlsznevvesdinludesifude Tansfidawateneluiugyanmafiaisiionm (Working Fluid)
STERR LIE BT Fainezfluasianud (Refrigerant) W300U 22 1130 1342 M31uve3dn 11{ode
wanmswasuanuganmssemenazaiuuiuintuns Tdugrwesansia Taelldnasanunn

. A o vy oAb Ay ye vy g & 2 a4 oy A
MoUon (Passive) ﬂa']jﬂ@ﬁ”li‘ﬂ'N']1!11!7]@ﬂ]uﬂﬁ]ﬂ’ﬂlllf)"lﬂjnﬂ’ﬂiliﬂuﬂﬂg53“’78!,“1!“1@@@83[]“@1:]@11!7]
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1 ° ° a v <
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v a g o 11y

vy oAb v A o Yy A a1 . . a )
NFAIUNAINIBNATI HASAIYUAUIUTYINAIUNDYATNININAIUTSINY (Evaporation Section) LLAZLTYNATU
U U 9 v

Noggan119 ALY (Condensation Section) Aduteradluzili 5.12-1

u

S/

A traditional heat pipe is a hollow
cylinder filled with a vaporizable i

liquid. S /
A. Heat is absorbed in the evaporating ” g

section. 2 L%/ |
B. Fluid boils to vapor phase.

C. Heat is released from the upper part
of cylinder to the environment;

vapor condenses to liquid phase. ‘\\

D. Liquid returns by gravity to the
lower part of cylinder (evaporating ) ] -

3 R = .
section). oy :

4

(

517 5.12-1 uaaalasaadaneluvosanlald @

Y

mM3l¥anluilumsanniady
2 Y
nldansalFlumsananuauluszuulsueina Taesnsandsan luilaseuneeaiiu (Cooling Coil)
I {Aa g‘/ [~ [ [ 1 [ <3 ¥
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10305 uo1maN 11 (Overcooled Air)
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u q

o

¥ g o] ad A = X v 3 o .
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CONVENTIONAL COOLING WITH REHEATING

60 70 80 90
Dry Bulb Temperature (°F)

317 5.12-4 uruYN Psychrometric vosmsaanan luszumliuemenialy ©
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COOLING WITH HEAT PIPES

60 70 80 90
Dry Bulb Temperature (°F)
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5.12.3 malulagmsinvarazdSvaniniigialalsy (Ozone Water Treatment)
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J J 4 { @ J o J
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11. uriadvaae1994

(1) Federal Technology Alert: Ozone Treatment for Cooling Towers, The New Technology Demonstration
Program, U.S. Department Of Energy, 1998.
(2) Ozone in Laundry: Measurable Economic Benefits, American Laundry News, July 2007.
o o o v ¢ A a 9 ~ A o o A o
(3) Sunu e, nsiad woanar, mildma TuTagszunle lswiomstsendanasanuluniosdn
M111A11a] (Ozone for Energy Saving in Laundry System), M31/52 39315103 0918 WAITTULH
9 v
Uszma'lnensan 1, 11-13 nguaiay 2548
~ =R o [ %‘ Y- 3
(4) AIAANEI 029 MIranuazoiauazlsuaniwiiilagly 1o Taw (Ozone for Water Treatment), AFTUWAIU
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NAINUNALNUUAZOYTNHNAINY, 2547
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%) 51ﬂﬂ?uWﬁQQWUﬂJ@Qﬂﬁglﬂﬁqﬂﬂfﬂ 2549, ATUNAUINAINUNAUNULAZDYITNHWAINU

5.12.4 malulagszuudSuemanuy VRFE (VRV)

1. LHIAAKASHANNITNINY

Eﬂﬁ 5.12-17 $2981952 11 VRV (Variable refrigerant volume)
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[ . . é‘ 3 4 1 1

52UUUTUBIMAUDY VRF (Variable refrigerant flow system) lagnoonuuuauluilszmeagijuiieo 20 a1l
v 1] v
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DAIKIN VRV

HITACHI SET FREE

SAMSUNG DVM

MIDEA MDV

TRANE TVR

LG MULTI V

YORK (JOHNSON AND CONTROL) VRF

CARRIER (TOSHIBA) VRF

FUJITSU VRF

Y ¥ 9 2
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u u
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' 13 a % g 4 ) @
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52U VRF 013 s lasuiluuuy Split type nil Evaporator %3® Fan Coil Unit o184 2 novynNU

Condensing Unit AR

Header

Qutdoor unit

7
Branching joint Lnndifor <>

311 5.12-18 M31WUABILN I condensing unit LA evaporators

J 1
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SufSouifonsening szuURaaTIEUIUDTINGUE AU SYUD VRF 92 WUNSLUDHAAUMIUIUDIINGgUD
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1 H = %‘ Y
191 Variable Refrigerant Volume #11809n15152UUzA0a1M150A 0050101015 Taveie Tids
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W ladAgveIn1sHNUY0ITUD VRF

Modulation Solenoid
chamber valve

gﬂﬁ 5.12-19 A10819nA 1u1ad Variable Speed Compressor
o { y o ¢ L g o 4 ¥ o '
MsUsulasuszaumMIMOUUeIN NI F 105 52 UY VRF “?QL‘]J“LJ‘J%Uﬂﬂaﬂﬂlﬂﬂlﬂ%ﬂ\iig”ﬂ”ﬂﬁ NIMNTUATU

P ' . o q ¥ ¢ 2 o 4 o g
'E]‘]Jﬂﬁﬂ!ﬂliflﬂﬂ]'] Variable Speed compressor ﬂﬂﬁ ADUINT DT VDITEUVUU f‘T']llTiﬂﬂiﬂlﬂaﬂuﬂ’]iﬂ’m’]ulﬂu

2 o : Ay % 1 Y a & A 9 1 3 R o Y

VU ATUNITZNITNIANULYUNABDINIT Iﬂﬂﬂ')ﬂﬂ'l\?ﬂﬂ\?ﬁﬂﬁﬂi'lﬂﬁﬂﬂ ITUAUNTUANGINVYUIA 6 LLTIN
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M5, 6HP Outdoor Unit H8, 10HP Outdoor Unit
100% Ni. 1 Compressor 100%
Invener Control
116H2~30Hz
116H2z~30Hz Compv'uwr + No. 2 Compressor gompv‘:uof
13 Ste [ Capac 21 apacity
™\ w2 Contro:v eye Control
No. 2 N
Inverter Control . 00 Operation e
No. |
N SN Irvaraer Contrad N
26% = —
Large Load Small Large Load Small §0Hz
SHP | 18%
A0HP | 16%

d‘ (Z 1 o = [ o J
sun 5.12-20 10819M YTV aeUTEAVMITINIUVDIADUNT TLHDT
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1 1 1 %’ . R I a :4' o a 1 ?,’ 1 1
gilnsainiontie91e1101 (Refrigerant piping) lugilnsaliasuivhlamsa@unethomuuswmenseuonio
Yy A a 1 ¥ o Y a ¥ ' H @ o A 1 U
'lﬂmnaumimuszuumuanzah mld msaaas needsuerma azain Uszwda uagganrgu nInIg

a 1 % a o 4 a g’} L4 U
wunethen luszuudy shldszuuil @mnsoAsas FCU vaneya nu CDU 1esdifen 1a

ﬂ‘ﬁ 5.12-22 aﬂﬂimmummﬂmm (REFRIGERANT PIPING)

ey P || £ ] 1 41__:4@ (4HF)
(aHP) [} __il"]j R N Split type
- - conventional

ey = | L] e
(1HP) H‘ S S N

: @ .
el oy e O & | VRF piping
TSN 2 | L L P I

31 5.12-23 M3AUNOTNE1521319 CONVENTIONAL SPLIT TYPE 1182 VRF SYSTEM

5-127



aoui 3 unil 5 mseyIndndinudmTuszuuSunma

glFauannsadenldginsel FCU n5e Indoor Units vatewiia laaiuanumuizay i wuudadunaiu
(Ceiling Mounted Cassette), bUUF0U 11 dunaiu (Ceiling Mounted Duct Type 4% Ceiling Mounted Built-in
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Stand Type), LRI TiaTeu (Concealed Floor Stand Type) e liinaanuvanvatelums 1
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f e |_,|,,'|_\ |
= s eees
Central remote controlier Indoor unit

3111 5.12-24 530U WIRING ¥84m3AI1ANIEHIN FCU tag CDU
F) d' 901 Y J d' =\ @ Y d‘ %} Y J d'
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FZYTNGIGAMINY 100 1WAT FLAVUANAIITLH 314 Outdoor Unit 11 Indoor Unit 1910 50 1MAT 52AY
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o =Ry Yy 9y = 9 Y a '
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2]
|
#*40m level difference actual piping
when the outdoor length
unit is located lower
than indoor unit. 15m |
level difference level difference
betwaen ‘the ~ 7] (when the
indoor in the s \/ outdoor unit is
same sy \/ located higher
g than indoor unit.)

”LI‘ﬁ 5.12-25 710614 52T NTLHIN CDU Lag FCU
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2. YonlSsumevuszuvdSuema

anvazmafSeuiey STV split type 32U water cooled $UU VRF
11U constant refrigerant chiller system Variable refrigerant

flow system flow system
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3. 52 ew1iv0932U1 VRE
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¢ Shortest route design by free branching

Combination of line and header branching is highly flexible.

This follows for the shortest design route possible, thereby saving
on installation time and cost. Line/header branching after
header branching is only available with TOSHIBA Super MMS.

Line branching

Outdoor unit

Branching joint

- S g

.I:l.é.a.a.e.;..b.r.a.;;é.ﬁi.ﬁ.g.......‘.......................

Quitdoor unit

Indoor unité é

Line + Header branching _—

Outdoor un@

/‘
Branching joint  Indoor
unit

Line branching after header branching

Qutdoor unit
Header Bra}ching joint
1

D s

Header branching after header branching

Qutdoor unit
m Header
|

Header

Branching
header

Indoor unit

v v
519 5.12-26 A19E1INMIAAAITLLL VRE

U
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JMUIU ﬁ’t’)ﬂﬂﬂJllﬂinﬂ‘]Ji T]QJJW’@G]) Tﬂﬂ‘lﬂ evaporator 1130 fan coil unit Eﬂﬁ]ll"lﬂﬂfﬂﬂgllm_llll"]ﬂl UUUNANUN
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LL‘]J‘]JLHJ’JN%QIIEIW Llﬂﬂﬂﬁﬁu ﬂWiLWZJWIIJ'i$‘IJ‘]JE‘ﬂll"l'iGVI"IU],GSIJQ"IfJﬂ’J"I'iSTJTJNZ’IG]HTLEJHLL‘U‘UTJNE!HEJ
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Indoor unit
power supply
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