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Abstract

Nowaday, global warming that has effected heat transfer of Refrigerant in Condensing unit
(CDU) reduces. Air Conditioning have condensation water at area evaporator. Air conditioner size 12,000
Biw/hr have condensation water average 670 em % hr with Temperature at 14 -18 °C. We would like to
make use of water from the condensation help 1o increasing efficiency air conditioning. The test is divided
into 3 cases by evaporator is higher than condenser. Case 1, Air-condition witch in stalled the equipment
for reducing temperature by water. Casc 2, Air-condition witch in stalled the cquipment for reducing
temperature by water mix water condensed. Case 3, Air-condition witch in stalled the equipment for

reducing refrigerants temperature by water condensed.

In this project, we fested and compared data between Air-condition noymal type. Case 1, Air-
condition witch in stalled the equipment for reducing temperature by water. It can transfer heat rejection
increased 21 %, Raie of energy consumption reduce 3%, Coefficient of Performance increased 27%,
payback period 4.4 year. Case 3, Air-condition witch in stalled the equipment for reducing temperature by
waler mix water condensed. It can transfer heat rejection increased 24 %, Rate of energy consumption
reduce 7%, Coefficient of Performance increased 31%, payback period 1.6 year. Case 3, Air-condition
witch in stalled the equipment for reducing refrigerants temperalure- by water condensed. It can transfer
heat rcjection increased 7%, Rate of energy consumption reduce 1%, Coefficient of Performance

increased 9%, payback period 2.2 year.
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1,C P.kPa 7 Enthalpy, kJ}kg Eniropy, kMkgX Specific volume, L'kg
h, h, 5, 5 v, v,

-60 37.48 134,763 379.114 073254 1.87386 0.68208 537.152
55 4947 139.830 381.529 0.7559% 1.86389 0.68856 414,827
50 £4.39 144,959 383.921 0.771919 1.85000 0.69526 324.557
-43 82.7) 150,153 386,282 080216 1.8370% 0,70219 256.990
-40 104.95 155.414 388.609 0.82490 1.82504 0.70936 205.745
-33 131.68 160,742 390,896 0.84743 1.21380 0.71680 166.400
-30 162 .48 166,140 393.138 0.86976 1.80329 0.72452 135.844
-28 17176 168.318 394.021 0.87864 1.79927 0.72769 125563
-26 192.99 170.507 354,896 0.88748 1.79535 0.73092 116.2)4
~24 209.22 172,708 395.762 0.89630 1.79152 (73420 107.701
22 226.48 174.919 396,619 0.50509 1.78779 0.73753 99.9312
=20 244.83% 177.142 397.467 0.91386 1.78415 0.74091 92,8432
-18 264,29 179.376 3983058 0.92259 1. 18059 0.74436 86.354¢6
16 284,91 181,622 352133 0.93129 1.77711 0.74736 80.4103
-14 306.78 183878 399.951 0.,93997 1.77371 0.75143 14,9572
-12 329.89 186.147 400,759 0.94862 1.77039 0.75506 69.9473
-10 354.30 188.426 401.555 0.95725 1.76713 0,75876 65.3399
-9 367,01 189.571 401.949 0.96155 1.76553 0.76063 63.1746
-8 380.06 190,718 402,341 0.06585 1.76394 0.76233 61.0958
-7 39347 191.868 402,729 097014 1.76237 0.76444 59.0996
-6 40723 193,021 403.114 0.97442 1.76082 076036 57.1820
-5 421 35 194,176 403.496 0.97870 1.75928 0.76831 55.33%4
-4 435.84 195,335 403,876 0.98297 175775 0.77028 53.5682
-3 450.70 196.497 404,252 0.98724 175624 0.77226 51.8653
-2 465.94 197.662 404.626 0.99150 175475 0.77427 50.2274
-1 481.57 198 828 404,994 (4.99375 1.75326 0.77629 48,6517
(] 497.59 200.00 405.36) 1.00000 1.75279 0.77834 47.1354
I 514.01 201.174 405,724 1.00424 1.75034 0.78041 4567157
2 53083 202,351 406.084 1.00848 1.74889 0.78249 44,2702
3 548.06 203.530 A406.440 01271 1.74746 0.78460 429166
4 563.71 204.713 406.793 1.01694 1.74604 0.78673 41.6124
5 583.78 205.899 407.143 Lo2116 1.74463 0.78859 40.3556
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t'C P kPa Enthalpy, kikg Entropy, kFkg K Specific volume, L'kg
h, h, 8 3, v v,
6 60223 207.08% 407.489 1.02537 174324 0.79107 39.1441
7 621.22 208.281 407.831 1.02958 1.74185 0.79327 31.9759
8 640.5% 209.477 408.16% 1.03379 1.74047 0.79549 36,8493
9 660.42 210,675 408.504 1.03799 1.73911 0.79775 35.7624
10 680.70 211.877 408.833 1.04218 1.73715 0.30002 34,7136
I 70144 213.083 409.162 [.04637 1.73640 0.80232 33,7013
12 722.65 214.291 409.485 1.05056 1.73506 0.80465 32.7239
13 744.33 213.503 409.804 1.03474 1.73373 0.80701 31.7301
14 766.50 216.719 41019 1.05892 1.73241 0.80939 30.8683
15 789.15 217.937 410.430 1.06309 1.73109 0.81180 209874
16 812.29 219.160 410,736 1.06726 1.72978 081424 29.1361
17 835.93 220.386 411.038 1.07142 1.728438 0.8167 28.3131
13 860.08 221.615 411.336 1.0755% 1.7271% 0.81922 15173
19 884.75 222.843 411.629 1.07974 1.72590 0.32115 26.7477
20 209.93 224,084 411,918 108390 1.72462 0,82431 26,0032
21 935.64 225324 412.202 1.08805 1.72334 0.82691 15,2829
2z 961.89 226.563 412.481 L.09220 172206 0.32954 24.5857
23 98R.67 227816 4]2,755 1.09634 1.720840 0.83221 239107
24 1016.0 229.068 413,025 110048 171953 0.83491 23.2572
25 10439 230324 413289 1.10462 1.71827 0.83765 22,6242
26 1072.3 231.583 413.548 1. 10876 1.71701 0.34043 22.0111
27 11014 232.847 413.802 111290 1.71576 0.84324 21.4169
28 1130.9 234115 414.050 L1703 1.71450 0.84610 20,8411
29 1161.1 235387 414,293 1.1Z116 1.71325 0.84899 20.2829
30 11949 236.664 414,530 1.12530 171200 0.85193 19.7417
31 12232 237.944 414,762 1.12943 171075 0.85491 192168
32 12552 239.230 414,987 1.13355 1.70950 0.85793 18.7076
13 1287.8 240.520 415.207 1.13768 170826 0.36101 18,2135
34 1321.0 241814 415.420 1.14181 1.70701 0.86412 17.7141
35 1354.8 243.114 415.627 1.145%4 1.70576 0.86729 17.2686
36 1389.2 244418 415.828 1.15007 i.70450 0.87051 16.3168
37 1424.3 245.727 416021 1.15420 1.70325 0.87378 16.3779
38 1460.1 247.041 416,208 1.15833 1.7019% 0.87710 15.9517
39 1496.3 243.361 416.388 1.16246 1.70073 0.38048 15.5375
40 1533.5 249.686 416.561 1.1665% 1.69946 0.88392 15,1351
41 1571.2 251016 416,726 1.17673 1.69819 0.88741 14.7439
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1. 9INMANUTOYD T,%RH AT4d9% supply Maz reum  WIT,%RH 71 tlawuilasmimuouInsilen

laTasmadnnin lasez 1dou Instisauiiidu supply uag returnlaoii

h =Ahn

supp[y- TChum

h

INNIINATDY

¥ '
AU I8 8.00 U.

T,%RH A1 supply = 18.4,0.86 amdiaw By 47.11 kl/kg
T,%RH A1 retum = 26.8,0.67 QWMWY h..=6442  klkg
ANy An=1732

2. A11BHT TON 9INEUNIT TON = 5.707 x 10° x CMM x Ah

Tag CMM =V x A
5 o A 4 gy
A = mlannamsanuindimnhiai Supply
2
A=0.05m
EY ar 3 Aw
v = wildninmsianami 1am Supply
V=570 fi/min

iognn v idaun 1d5iminailu rem Aesildeglugilves mmim Tdn

1m
FPM x = m/inim
3.281F
im
570x ——— =173.73 m/min
3.281ft

o v oglugal Mimin ud fananso gaidy A foglumiao m? 13
NN CMM = V(M/min) x A )
CMM = 173.73 (m/min) x 0.05 (m’)

CMM = 8.69 (1]13/min)
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SN TON = 5.707 x 10" x CMM xAAh
Tamlszaniammsiaueesszomlsuonmmiing 75% = 0.75
TON = 5707 x 10° x 8.69x 17.32x0.75
sarfumszihamuiu TON = 0.6438

3. 9z ldmmazmahanuiiuToN sonn Taoes Iy lugiBTU/M

Taw 1TON = 12000 BTU/hr

s ﬂgj

faiu TON x 12000= BTU/hr

a c:f o =

FNUUNTEOTN IR 0.6438 x 12000 = 7726.15 BTU/hr

4. WIMSEIOAMNS DUNNUAAIRAUNNTA O,

Iy IBTU/hr = 3412 kW

v &

UU Ql=BTU/Mr/3412 kW
awAaNudoudInuMdigunglia Ql=2.26 kW

v
o« as ar =y o
5. INIAIIIUNIYHNA P llﬁﬁ)'lﬂ'\]ﬂ‘iﬂﬂllﬂll'uﬂmﬂﬁ

PINTUNTS P=1V

o 3
ATEUATIIT09 19 1=9A
ussdunyzue vl V=220V
!ﬁ'ﬂ P= IVcose
dlafmiuald cosO = 0.85
unua luauns P=1V(0.85) kW

P = (9)(220)(0.85)

¥
AU Idmdsaugnd P=1.683 kW
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6. HININVANILFOUVININTIGAUNDI Q,,

w1 lAneums Q, = Wnet + QI
Q, = 1.683+2.26
Qt 3 A2 Hq Y 9 ] =y
asudaldeanmiouninundigungiigs Qh =3.95 kW

7. 11 MTlszanseussaus Cop

Y
w1 ldnnauns COP= ——— —
Whet (W)
Tae W_~P
Aarue 14 W, = 1.683 kW
2.26 w
COPy= ——— (—")“
1.683 (W)

F o
anlumdlszanionisone COP, =1.348

8. M0 18IUUTLANTNINNE 397U EER

Tdvneunis EER =3.412 X COP, BTU.W/hr
EER =3.412 X 1.34 BTU.Wrhr
al 3 f ' =y =y @
U EIUsEANT NN EER =459 BTU.W/hr

9. WIAENTI OUZUDIAS DTN ChP

v 12 (KW)
Iaanaums ChP = ——
EER (TON)
12 (KW)
ChP = ——
459  (TON)

(KW)
(TON)

a u’: ¥ ) o o
ﬂQ"L.I'LH]Sl].ﬂﬂ'lﬂrlﬂllﬁ'§ﬂu3ﬁjﬂﬂﬂ§lﬂﬂﬂ1ﬂq"mwu ChP =261
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Taoh PB = s8znmIAuu
R = duasulumsadaglasalduunn
s = mlidhnaadell
. 1455
unumluguns PB - ———
327.6
PB = 44
o 3 A !
Aaniu FTUZOMAUYY = 4.4

MsMIBYaMIog I NPV

¥ 2 T 4
Murm MsansunisalSummei lgasznennuisudini

(1+D)"-1
VINANNTS NPV=-IO+A[W
Tae n = mqmaﬂﬂﬁami(ﬂ)
A = mildtwiidszninldded
1, = @UTWeUAKGY1A39MS (Total investment)
i = 9nTIaAf (discount rate)
Taofimuad  1,=1455,A =327.6 ,i =10 ,n=10
unuatluanms
(140.1)10—1

NPV = - 1455 + 327.6] ———————
[0.1(1+0.1)10]

NPV = 558.285 1
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3
Timsinanan 1sinaau



MIRIHIUAIDATINaNBUNNLN B IHNINITIY FIRR

¥ ] 1 ¥
Ao msAsaunioslSueimanldyaszuwanudoudani

A1i M NPY =0 Taomsm Interporation

UNUAT | VINFUNS NPV 91964

1 NPV
10 558.285
181726 -+ 0
20 -81.476
AIUUIINNITATUIN IRR = 18.726 %
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