41

411

7.00-17.00

1

(Pay Back Period Analysis)
(Determination of Rate of Retum)
(Evaluate of Replacement)

(Water Cool Water Chiller)

(
1 365
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25 Water Chiller

Chiller Comp. Nonminal  Evaporator ~ Condenser
(ton) Motor ~ Efficiency  Flowrate Flowrate
(kW) (KWRT) (kgls) (kgls)
Chiller No.1 30 R-22 4339 131 6.95 89
Chiller No.2 30 R-22 41.12 135 64 90
Water Chiller 30 2 360,000 BTU
1012 Water Chiller Pump
1Water Condenser Pump 1Cooling Tower (Duct)
( 1497/
0% 2 (
3 7 19
26 ()
«  Water Cool Water Chiller
Chilled Condenser Cooling
Water Pump Water Pump Tower
[ Motor (%) 5 75
[ Pump (%) 35 63 -
| (%) 26.25 47.25 60.18
Motor
Pump Cooling Tower 3
22
90% Water Cool Water Chiller
( , )1 (%)  (Motor,Pump

(KWhiyr) (1) 27
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21
Water Cool Water Chiller

Chiled Water Pump ~ Condenser Water ~ Cooling Tower

Pump
480,000 350,000 156,400
@skw 2 ) (30kw:2 ) (40 k)
Motor (%) 0% ( ) 0% () -
5% () 5%( )
Pump (%) 81% ( ) 79% ( )
% () 63%( )
(%) 29%( ) A% () 73%
625%( ) M1B5%( ) 60.18%
159,207.12 54,036 75,840
(kWhiyr)
259,507.60 88,078.68 123,619.20
(163
KWh)
( 2,000 1,500 1,000
)
() 20 20 15
(1) PIDO Intemational Co..Ltd
(2) Thai Cooling Tower Co..Ltd.
: (Chilled Water Pump)
= (Motor) x (Pump)
( )=90%x 81%="72%%6
(kWhiyr) = ( ()

()« Capacity (kW) ]



(KWhiyr) = [(72.9% - 26.25%) X (45X 2) x

3.797]
= 159,207.12 kWhiyr
o (KWhiy) X
(KWhT]
=159,207.12 x 1.63 = 259,507.60
: (Condenser Water Pump)
= (Mator) x (Pump)
( )=90%x 7%="T711%
(kWhiyr) = ( ()
())xCapacty (kW) x ]
(KWhiyn =[(71.1% -47.25%)x (30 X 2)x
3.197]
= 54,036 KWhiyr
ol (kWhiy) X
(kih)]
=54036x 163 =83,07868
: (Cooling Tower)
(kWhiyr) =
() )- w()x
' ' (KWhiyr) = (40 - 20) x 3,792
= 75840 kWhiyr
o (dWhiyr) x
(KWh)]

=7580x163 =123619.20

Water Cool Water Chiller
Condenser 1Cooling Tower  Ducts ( ) 2

1 « (kwWh) « 1.63 (. .2534) 72 ( 6: ?7 o« ?

vn)
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? % ( York Alr
Conditioning Manual)
? : Condenser1Cooling Tower ~ Ducts( 2 ?)
( ) =800 ( 2 )

=7%(  York Air Conditioning -
Manual)

(kW) = (

( )+ %) () xCapacity (KW)x

- ((26.25%+79%)-26.259%) x 0 X 3,792) + (((47.25%+1%)-47.25%)
X 60 % 3,792) + (((60.18%+796)-60.18%) x 20 X 3792)

= 238896 + 159264 + 53088
= 451248 KWhiyr
=451248x 163 =73553424
1Chiller '
Chiller
( )
( )
Chiller
Chiller
(kWhiyr) =
()xCapacity (KW)2 x (K12

Chilled Water Pump  Condenser Water Pump)
= (26.25% X (9012) x 3,792) + (47.25% x (6012) x 3,792) +(60.18% x 20 X 3,792)
= 44793 +53,751.6 + 4564051 = 14418511 KWhhr
=144185.11 x 1.63 - 235.021.72
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Water Coal
Water Chiller 5 28
28 Water Cool Water Chiller
( )
() (1)
(kWhiyr)
L Water Chiller Pump 480,000 159,207.12 259,507.60
@2 )

2. Water Condenser 350,000 54,263.52 88,078.68
Pump 2 )

3 Cooling Tower 156,400 75,840 123,619.20
4 8,000 451248 73,553.424
Condenser 1Cooling Tower

Ducts( 2 )

5. Chillers 144185.11 235,021.72

Chiller
4111
(Water Cool Water Chiller)
(Pay Back Period Analysis)
Discounted Cash How
Chilled Water Pump
Chilled Water Pump (45 kW2 ) =480000  ( )

( , )=2,000
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Chilled Water Pump ) = 25950760
V] Chiled Water Pump 20
20% Discounted Casn Fow '

259,507.60 SPWFadlo = 480,000 +2,000 SPAF AR
= 480,000 + (2,000 X4.870)}/259,507.60

= 1.887( )
=2621
Condenser Water Pump "
Condenser Water Pump (0kW2 ) =350000  ( )
( , )=1500
Condenser Water Pump ) = 88,078.68
Condenser Water Pump ()

20% Discounted Cash Flow ,

88,078.68 SPWHPo = 350,000 + 1.500 SPWF =AMk
= (350,000 + (1,500 X4.870)}/88,078.68

= 4,056 ( )
=928
Cooling Tower
Cooling Tower (L ) =15400 )
( , )=1000
Cooling Tower ) = 123/619.20
Cooling Tower 15

20% Discounted Cash Flow
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123,619.20 SPAWFrID6 = 156,400 + 1,000 SPWF B
= [156,400 + (1000 x 4675112361920
= 1426 ( )
= 1853

! (Determination of Rate of Retum
Chilled Water Pump

Chilled Water Pump (45 kW2 ) =430000 )
( , )=2,000
Chilled Water Pump ) = 259507.60
Chilled Water Pump 2

25950760 (SPWEJ20) = 480,000 + (2000 X20)
(SPWEL2) = [480,000 + (2,000 X20)J259,507.60

=2003
SPWF=(1+nl =20
i(L+)n
SPWF
)
= 49.925%
Condenser Water Pump
Condenser Water Pump (J0KW2 ) =350000  ( )
( , )= 1500
Chilled Water Pump ) = 8807868

Condenser Water Pump 20



8807868 (SPWF).20) = 350,000 + (L500120)
(SPWF120) = [350,000 + (1500 x20)]/ 88,078.68

=43143
SPWE=(1H)“1 =20
i(1+)n

| SPWF

)

=23.178%

Cooling Tower
Cooling Tower (1 ) =156400 | )

( , )= 1000

Cooling Tower ) = 1236190
Cooling Tower 15

12361920 (SPWEL1S = 156,400 + (1,000x15)
(SPWEL15)  =[156400 + (1,000 x15)]/ 123,619.20
=1.3865
PUWF= (1M =15
7(1+ 0
SPWF

)
7 =T210%

? ?  (Evaluate of Replacement)
() Chilled Water Pump
Chilled Water Pump (45 KN2 ) =480000  ( )
( ! ) - 21000
() =T2%%
=45 KW



Chilled Water Pump 2
. ? 10%
3,792 )
= ((480,000 - (480,000 x0.10)] (CRF,20%,20) +

(480,000 x0.10)x0.20
= 9831552

= ((45 KWx2 x0.729) x 3,792 hriyr] x 163 BKW
= 248,193
=2,000

= (98,315.52 + 248,793 + 2,000)

= 349,108.52

( ) Condenser Water Pump
Condenser Water Pump (30 kW2 ) =350000  ( )
( , )= 1300
() =71.1%
=30 kKW
Condenser Water Pump B
10%
3,792 )
= (350,000 - (350,000 x0.10)] (CRF,20%,20) +
(350,000 x0.10)x0.20
=71,6884
= [(30 KWx2 xO.711) x 3,792 hriyr] x 1.63 BKW
= 263679.75
= 1500
= (71,6684 +263/679.75 + 1,500)
= 336,848.15
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()Cooling Tower H
Cooling Tower (1 ) =15400 )
( ! ) - LW
() —13%
=40 KW
Cooling Tower 15
( 10%
3,192 )
=[(156,400-(156,400 x0.10)] (CRF,20%,15) +
(156,400 x0.10)x0.20
=33233.74
[(40 kWL x0.73) x 3,792 hryr] x 163 BKW
= 180,484.03
=1,000
=(33,233.74 + 180,484.03 + 1,000)
= 204,717.17

? Water
Cool Water Chiller 3
L (Pay Back Period Analysis)
2 (Determination of Rete of Retum)
3. (Evaluate of Replacement)
Water Cool Water
Chiller P
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412 (Spitt Type)

T ) f
B 18137 )
7l 1
12000 - 56250 BTU

(Condensing Unit) A

(
(Energy Efficiency Retio EER)

3
(Energy Efficiency Raio EER) 116 1)
KMTON 25 26
) 26
40 %
2?6 )
0 KWITON (25 )
l« « « «

« (BTU) « (BTU)
1 12,000 3 36,000
2 20,500 2 41,000
3 22,300 1 22,300
4 24,000 2 48,000
5 25,300 1 25,300
6 26,000 2 52,000
7 30,000 5 150,000
8 30,400 1 30,400
9 33,000 2 66,000
10 36,000 1 36,000
1 37,500 2 75,000
12 39,500 2 79,000
13 41,300 2 82,600

«

[
D

743,600



743,600 BTUMr

2 KW/TON « *aJam-ffvynSN

York AirConditonna Systems Manual

EER KWITON
26

KWITON 2.6

(

( BTU/2,000) x KWITON ) -
(( BTU/12,000) x KWITON ))
((22,300/12,000) x 4.12 + (24.000/12,000) x 7.06
24,000/12,000) x 11.08 +(39,000/12,000) x 4.26
39,500/12,000) x 3.1 + (41,300/12,000) x 4.72
41,300/12,000)x 382 + (30,4 /12,000)« 251
25,300/12,000) x 3.73 + (20,500/12,000) x 5.98
20,5 112,000)x 641 +(36,000/12,0 )x 1193
30,000/12,000)x 6.04 + (12,000/12,000) x 331
30,000/12,000) x 3.24 +(33,000/12,000) x 367
33,000/12,000) 3.26 + (30,0 /12,000)x 341
12,000/12,000)x 9.73 + (37,500/12,000) x 5.97
26,000/12, 0)x 3.13 +(37,500/12,000)x 3.36
30,000/12,000)x 2.83 + (37,500/12,000) x 5.22
12,000/12,000)« 265 + (26,000/12,000)x 2.96)
*((743.600/12,000)x 1.25)

(KWh)
=219.15 KW
=219.15x s x 280x 1(1 2,240
= 490,897.12 KWhiyr

TN T TN TSNy

TN

+ + 4+ + + + + + + + + +

—_

=490,897.12 x 163= 800,162.30

1920 * 21 thu  KWAONT B iirtfi 1

66



3

( % P
=1302416 | )
18 181.37
589,078.93 KWhiyr
.
« « M
« «« lak
Evap Temp 72° 12°
Cond Temp 54.5°C bl *c 3.4
Ambient 35°¢C 35%C
Power () 3,700 3,590 110
BTU 27,900 29,340 1,440
BTUMWatt 7.54 8.71 0.63
( Technical Data ~ Compressor Energy Efficiency)
= (0.63)x (100)/8.17
=1.1%

=589,07893x 0.77 KWhiyr
= 45,359.08 KWhiyr
=45,359.08x 163

= 7393530

Jjtrwu  «'m f m , « YorkAir Conditioning & Refriguration Inc Co..Ltd.

67



=78 x 800

= 62,400
Spit Type
32
32: Spit Type
( )
() (1)
(KWhiyr)
1 26 1,352,416 490,897.12 800,162.30
( kw
2.5)
2 62,400 45,359.08 7393530
I
2 ) (800
[ 1)
4121 7 ?
(Spiit Type)
(Pay Bac< Period Analysis)
Discounted Cash Fow
2% (KMo 2.5)
26 = 1352416 ( )
( )=800 [ |/
=800x26 = 20800
( % )
= 800,15230
Split Type - 10

20% Discounted Cash Fow 14

68
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80016230 SPAFZM6 = 1,352,416 + 20,800 SPWF 1006
= 1,352,416 + (20,800 x 4.192)) 800,162.30
= 1799 ( )
= 2468

(Determination , + Bate o+ Retum)
? 26 (  KMTon 25 H

26 = 1352416 ( )
( )=800 [/
=800x26 = 20800
( ? % )
= 80016230
? Split Type 710

80016230 (SPWEJ20) = 1352416+ (20,800 x20)
(SPAF120)  =[1.352.416 + (20,8000 800,162.30

- 2.210
SPWF=(1+)-1 =10
i(1+)n
( : SPWF '

)
= 45.24%

? 31 6 ofReplacement)
? 26 (  KMTon 2.5)
? 26 =132416 | )
( , ) =28,000
() = 10%
=21915 kW
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split Type 10
[ 1%
2,240 )
= (1,352,416 - (1,352,416 xO.10)] (CRF,20%,10)
+ (1,352,416 X0.10)x0.20
=317,368.75
- ((219.15 KW xO.70) x 2,240 nrfyr] x 1.63 BKW
=560,112.33

( ) =28,000

= (317,368.75 + 560.112.33 + 28,000)
= 90548108

Split
3
(Pay Back Period Analysis)
(Determination of Rate of Retum)
(Evaluate of Replacement)
Spiit Type
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4.7 «

2 A
40 I# 1
420 20 1T
36 18 40
v ? 36 '
20
(1 10%
= ({420 x 40) + (77%22)) x 01 x 0.9x2,240x10
= 3697.34 KWhiyr
=3,697.34 x 163
= 6,026.66
36 47
/ « 18 40 |/
( 0 )
= [(420x 47) + (77 x 40)]
= 22820
? I
A
A SL
« « SL « e «
() ( ) « SL 0
() (%) () (« )
40 9 7155 425 7
60 13 78.30 430 16

100 25 7500 490
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= ([40x72x0.775) + (60 x 16x 0.783)) x
09 x2,290x 16*

=6,015.10 KWhiyr

=6,015.10x1.63

= 980461

()
3

St B 16 = 6,880
= 37480

40 20 136 1023 2
7 10 1

50 %
= (420 x 10) + ( 1,023 x 10) x (77 x 10)) x
05 x09x2290x 103
= 1532160 KWhiyr
= 1532160 x 1.63

= 24,974,208
J-T X

1520 600 (L50X50)
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FL40 X4
FL40 X2
FL36 X4
FL36 X2
FL20 X4

LX)

? Rpfiertor ?
?
35
1
()
4 -
18 89
: 236
8 13
: 18
0 36
Extra light
H40 x 2
300 LUX)
2

g

A

14

?
(
()
4 16
107 214
- 236 944
10 3l 62
- 18 12
10 39 1,306
H40 x 2
?
194 LUX
384 LUX
313 LUX (
1
FLx4)
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FL40 4
FL40 « 2
FL36 « 4
FL36x 2
H20x 4

30:
()

4 _
18 89

236

13
: 18
0 356

= 1,308-654
- 654

10

10

107
236

18
3%

107
412

36
654

= ((115%50) + (503 x 46) x (36 x 30) x

= 6041549

= 6041549 163
=98,037.148

37

092290103
Kihiyr
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«

FL40 x 4
FL40 X2
FL36 x 4
FL36 X2
FL20 x 4

37

107
236
a
18
396

3B

Reflector

4x1,152

107x576

236X 1,152
31 x 576

18x630

367,308

22,820

37,480

76,000

439,306

89x 128
236 X240
31 x 128
18x 128
72,000

3%
3%

(Wi
360734
6,015.10
1532160

60,415.49

16

4,608
73,024
328,512
19,520
13,644
439,306

(1)
6,026.66
9,804.61

24,974.208

98,037.148
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421 77

(Pay Back Period Analysis)
Discounted Cash Fow
= 2280
( | )
= 6,026.66
7500
3 ( ? 2,240 /)
% (
, )
20% Discounted Cash Fow Vo

6,026.06 SPWFYo = 22,820 + (22,820 x 0.05) SPWF 306
= [22,820 + (22,820 x 0.05x2.106)]/ 6,026.66

=418 ( )
=9.957
(s
(SY) = 3140
( (L)
= 98046l
(SY tt 8000
3 ( 2200 )
1% (

) 20% Discounted Cash

Flow



18

0,804.61 SPWF@o = 37,480 + (37,480 x 0.05) SPWF 3o
= [37,480 + (37,480 x 0.01x2.106)}/ 980461

=300 )
=834
= 76000
( | )
= 24974208
750
3 ( 200 1)
5 ( ,
f 1 )

20% Discounted Cash Flow SN

24,974,208 SPWFiV6 = 76,000+ (76,000x 0.05) SPAF X006
= 76,000+ (76,000 0.052.106]) 24,974.208

=3363 )
=5.132
Reflector
( Reflector  Prismatic) = 439306
Reflector
)
= 08037.148
Reflector ~ Prismatic - 10

5 (



20%

f )

Discounted Cash Flow

98,037.148SPWFndle = 439,306+ (439,306x 0.05) SPWF" 11474

= [439,306+ (439.306X 0.05%4.192)]/98,037.148

=5420
=0

(Determination of Rate of Return)

22,820
5% (
1 )

)
= 602666

3 ( 20 1)

602666 (SPWF,LJ = 22,820+ (22,820x0.05 13)

(SPWF,.3) = [22,820+ (22,820+0.05 x3)}/ 6,026.66
= 4,35
SPUF=(1401 ‘=3
(L4
SPWF

)
7 =229%

)

7,500



() = 37480
1% ( )

(SL)
= 9806l
(s 8,000
3 ( 220 1)

0,80461 (SPWEj,3)  =37,480+ (37,480x0.0L x9)
(SPWFi3) = [37,480+ (37,480x0.01 x3))/ 9,80461

= 3937
SPWF = (1+)"1 3
1(IH°
( : SPWF
)
= 25.397%
= 76,000
S ( )
)
= 24974208

7,500
( 20 /)

80
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24,974,208 (SPWF,1,3) = 76,000+ (76,000x0.05 x3)
(SPWEj3) = [76,000+ (76,000x0.05 x3)]/ 24,974.208

= 349
SPWF = (1+)nl =3
i(1+)n
( : SPWF
)
? = 28514%
? Reflector
IRV :
( Reflector  Prismatic) = 439,306
? 5% vy (
1 )
? Reflector
)
= 98,037.148
10

08,037.148 (SPWFj,10)  =439,306+ (439,306+0.05 XL0)
(SPWFi10) = [430,306+ (439,306x0.05 x10)]/ 98,037.148

=6.712
SPWF= (1+i)nL =3
i(L4)n
( : SPWF
)

= 14871%



2,240

(Evaluate of Replacement)

82

= 22,820
5% (
, )
= X% ( )
93
(
2,240 )
= (22,820) (CRF,20%,3)
=10,833.33
= [((420 x40) + (77 x 22)) x 0.1 x 0.9 x 2,240 x 109 x 1.63 BKW
= 6,026.66
=28,000x0.05 = 1,400
= (10,833.33 + 6,026.66+ 1,400)
=18,250.99
()
(S = 37480
1% ( ? )
= 1% ( ')
(SL) 3
)
= (37,480) (CRF,20%.3)
=17,792.88
=[((40x 72x0.775) + (60 x 16 x0.783)) x 0.9 x2,290x 103
X 1.63 BkW =9,804.61
= 37,480 0.05 = 1,740

= (17,792.88+ 9,804.61+ 1,740)
=29.337.49



2,240

«

2,240

83

I ) ( )
= X% ( )
3
)
)
= (76,000) (CRF,20%,3)
=36,079.48
=[((420 x 10) + ( 1,023x 10)x(77x 10))x 05 x 0.9x2,290 x 103
x 1.63 BkW = 24.974.208
= 76.000X0.05 =380
=(36,079.48 + 24,974.208+ 3,300)
= 64,853.68
Reflector
( Reflector  Prismatic) = 439,306
5% (
o« )
= 1%
Reflector  Prismatic Y3
)
= (439,306) (CRF,20%,3)
= 208,551.73
=[((115 x50) + (503 x 46) x (36 x 30)) x 0.9 x2,290 x 103
X 1.63 BkW =98,037.148
=439,306x0.05 =21,965.3

= (208,551.73 + 98,037.148+21,965.3)

= 328,554.178



(Pay Back Period Analysis)
(Determination of Rate of Return)
(Evaluate of Replacement)
3

84
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