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Sira Puongmalai. (2005). The Development of Cooling Condenser Coils for Split type Air-Conditioners.
Master thesis, M.Ed. (Industrial Education}. Bangkok : Graduate School,Srinakharinwirot University.

Advisor Committee: Dr. Pairust Vougyuttakrai, Ophast Sookwhan.

The objective of this thesis was to Developed of Cooling Condenser Coils for Split type
Air — Conditioners. The researcher design and modified the cooling condensing by enlarged the
Condenser and used Water flowed opposite direction with The refrigerant in order to reduce the
temperature.

The capability of cooling condenser Was evaluated by the experts in 3 criterions. First is the
physical characteristics, Second, is the operation and. Third, is the maintenance. The result of the
cooling condenser showed that : First, the physical characteristics was in good level and have the
average of 4.12. Second, the operation was in good level have average of 4.36. Third, the
maintenance was in gocd level have average of 4.36.

The resulfs of this design and modified the cooling condensing for 12,000 Btu/hr air condition
found that : the coefficient of performance {COP) higher about 11 % and The electrical energy
consumption decreased about 7% and the energy efficiency ratio (EER) increased about 10% When

the research consider in the economic analysis was able to save electrical energy about 439.09 baht

per year or about 9.5 %.
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@087 waiun 1 Jurau 2548 1381 15.00 U, (NeIMITUANTaya)

P1=1582.4 T1=85.5 h1=456.11
P2=1582.4 T2=34.0 h2=241.80
P3=734.3 T3=12.6 h3=241.80
P4=658.5 T4=214 h4=417.92

ARIIMITING R-22 mr = = 0.019 kg/s

Qh 3517

(417.92.241 .80)

=4072 W
Wc = mr{h1-h4)

= mr(h1-h2)

= 0.019 (456.11-24180)

= 0.019 (456.11-417.92)

=725W
QL = Qh-We
= 4072-725
= 3347 W
COP. =
(456.11
COP. = 4812

(417.92 241.80} EER. =4.612 x 3.412
417.92)

EER. =15.73

o v A o & . [ ' [ e o & -
n'ﬁﬂ"uﬂm“ﬁﬂ"lﬂ(ﬂﬁn'\f‘l“ﬂﬂadmfﬂ’lﬂjﬁlulﬂuf fIANTEU / @INEINU AFuUTEENBRUTIOUENSY

= 0 £ cf ld e
ATULOU (COP) uazslszaniniwtanlasdivanie

D819 VaIIUN 25 Tu1nu 2548 1981 15.00 . (naamItuiindaya)

P1=14445 T1=83.2 h1=455.77
P2=14445 T2=32.3 h2=239.60
P3=727.4 T3=13 h3=239.60
P4=672.3 T4=23.4 h4=419.17

BATIMTING R-22 mr = 3517

(411917 239.60)

Qh = mr(h1-h2)

4107 W
Wc = mr (h1-h4)

=695 W

QL = Qh-We

=0.019 kg/s

0.019 (455.77-239.60)

0.019(455.77-419.17)



= 4107-695
= 3412 W
(41917 239 60)
COP = (43577 a19.7) EER =4.906x3.412
= 4.906
EER = 16.73

gAINIIH MM EUEST 289 TYA N R-22

1. fawduedesda {Compressor)

h4=443.24397 — 6.08661InP4+0.70432T4 — C).00037(T4)2
Taud qmﬂqﬁag*ﬁ —10<T4<40 C

AMuAUALT 350<P4<550 kPa

2. poavNIAIaISR
h1=435.68938-3.93376InP1+0.6843T1+0.00019 (T1 )2
Toud qmﬂqﬁagﬁ 40<T1<120 C

AAGUDYT 1,400<P1<2,000 KPa

3. aanINgenIuwliu (Condenser)
h2=0.00003T23-0.0002T22+ 1.2195T2+199.55
Tﬂuﬁqmwgﬁ a;}ﬁ 20<T2<60C
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ABHNMIFAIUWL nmn'ﬁ'az?“laﬁL*J%U'uLﬁnmzm"nn'auLLa:né’amsﬁ'wm‘qm';‘:uwﬂ’nm"'au
NOWATTNERIUY RRINTWEIUN
CGh = 4293 wW. Qt = 3499 wW. Qh = 4051 W. Ql = 3391 W.
Wec =794 W Wnet = 1180 WwW. Wc = 660 W Whnet = 1100 W,
COP = 4 409 EER = 15.04 COP =5.139 EER = 17.53

dwdanuwlWiAiaias

NEUNAUD
PRINGWT
Ussndawaseule

4704 v /7 1 19309
4390 v /17 w309
314 ym /1) / wlae
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Enthalpy, Entwropy, Specific volume,
i/kg kikg - K Likg
Pressure
£, °C P kPa hy hy sy sy v Ve

-40 129.64 158.085 3128147 0.83570 1.56512 0.68307 127.687
-30 197.86 167.883 333027 0.87665 1.55583 0.69890 85.7699
=25 241.00 172.959 335415 0.89719 1.55187 0.70733 71.1582
=207 291.01 178.149 337.762 0.91775 1.54826 0.71615 59.4614
-15 Jagss 183.452 340.063 0.93833 1.54500° 0.72518 50.0230
-10 414.30 188.864 342,313 C.95891 1.54203 0.73509 42,3423
-8 443.04 191.058 343.197 0.96714 1.54092 0.73911 319.6747
-5 473.26  193.269 344.071 0.97538 1.52985 G.74323 37.2074
-4 504,98 195,497 344,336 0.98358 1.53881 0.74743 34.9228
-2 538.26 "197.740 345,791 0.99179 1.53780 0.75172 32.8049
0 573.13 200.600 346634 1.00000 153683 0.75612 10.8393
1 591.18 201.136 347.052 1.00410 1.53635 0.75836 29.9095
2 609.65  202.275 347.467 1.00820 1.53588" . 0.76062 29.0131
3 628.54 203.419 347879 1.01229 153542 0.76291 1B.1485
a4 647.86 204 566 348.288 1.01639 1.53456 0.76523 27.3145
‘,‘.9’5 667.61 205.717 J48.693 1.02048 1.53451: 0.76758 26.5097
& 687.50 206.872 349.0%6 1.02457 1.53406-°  0.76996 25.7330
7 708.43 208.031 149.496 1.02866 1.53362° 0.77237 24 98231
8 729.51 209.191 349.892 1.03274 1.53318 0.77481 24.2589
9 751.05 210.359 350.285 1.03682 1.53275 077728 23.55%3
10 773.08 211.529 350.675 1.040%0 1.53232 0.77978 22,8835
11 T795.52 212,703 351.062 1.04497 1.53120 0.78232 22.230)
12 818.45 211,880 351.444 1.04905 1.53147 0.78489 21.5989
13 841.87 215.061.. 351.824 1.05311 1.53106 0.78750 20.9883
k4 B6S.78- 216.245 352.199 1.05718 1.53064 0.79014 20.3979
15 890.7 217.433 352,571 1.06124 1.53023 0.79282 19.8266
16 9L5.06 218.624 352,939 1.06530 1.52582 0.79555 19.2739
17 340.45 219.820 353.303 1.069136 1.52941 0.79831 18.7389
18 966.35 221.018 353.663 1.07341 1.52900 0.80111. 18.2210
19 992.76 222.220 354019 1.07746 152859 0.80395 17.7194
20 1019.7 223.426 354310 1.08151 1.52819 0.830684 17.2336
21 10471 224,635 354717 1.08555 1527718 0.30978 16.7630
22 10751 225.858 355.060 1.08959 1.52737 0.81276 16,3069
23 1103.7 227.064 355.398 1.09362 -1.526%97 0.81579 15.8649
24 11327 228.284 © 355.732 1.09766 1.52655 0.81887 15.4363
25 1162.3 229.506 356.061 1.10168 152615 0.82200 15.020°
26 1192.5 230.734 156.385 1.10571 1.52573 0.82518 146175
27 1223.2 +231.964 356.703 1.10973 1.52532 0:82842 14.2263
28 1254.6 233.198 51007 1.11375 1.52490 0i83171 13.8468
29 1286.4 234436 357.325 1.11778 1.52448 0i83507 13.4783
30 1318.9 235.677 357.628 L1247 1.524035 0i83843 13.1205
32 1385.6 238.1L70 358.216 £.12978 1.52318 0184551 12,4356
34 1454.7 240.677 358.780 1.13778 1.52219 085282 11.788%9
.38 1526.2 243.200 359.318 1.14577 1.52137 6042 11.1778
8 1600.3 245.739 359.828 1.15375 1.52042 }‘86834 10.59%6
40 1677.0 248.295 360.309 1.16172 1.51943 0.87662 10.052]
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Saturation tempetature, 20°C

Satusation temperature, 25°C

Saturation temperature, 30°C

411.918

Q 26.0032 1.7248

5 26,7900 415.977 1.7383 22,6247 413.18% 1.7183

o} 27.5542 419,991 1.7517 23.3389 417487 1.7322 19.7417 414,510 1.7120
S 28.2989 423970 1.7548 240306 421627 1.7458 203962 418.881 T1.72512
0 29.0264 | 427922 1.7774 24.702% 425,721 1.75%0 21.0272 423.159 1.7:00
b 29.7389 431.852 1.7899 25,3575 429779 1.7718 21.6381 421,378 1.7534
¢} 30.4379 435766 1.8021 25.9974 433807 1.7844 222316 431.549 1.7664
.5 . 311250 439.668 18141 16.6239 437.813 L7967 228101 435.583 1791
¢} 31.8012 443561 1.8258 27.2385 441.80] 1.8087 23.3733 439.787 1.791%
5 32,4678 447 450 1.8374 27.8427 | 445777 1.8206 21.9288 | 443.847 1.8036

Saruration temperature, 32°C Satyration temperature, 34°C Saturation temperaturs, 36°C

H ©19.0907 417.648 1.7182 17.8590 416,325 1.7099

0 19.7093 422.014 1.7322 18,4675 420.792 1.7243 17.295) 419,483 1.7162
5 20.3062 4284,10 1.7458 19.0526 | 425173 17382 17.8708 423.961 1.7304
Q 20.8847 430349 1.7591 196178 419.487 T 17517 18.4247 428.358 £.7432
H 214471 434,733 1.77L% 20.1660 433.747 1.7647 18.9603 432.6%0 1.7575%
] 2L.9956 438,900 1.7845 20.6994 437.963 1.7715 19.4802 436.970 1.7704
5 22.5318 443,028 1.7968 21.2199 442143 1.7892 19.9865 441.207 1.7830
3 23.0571 447,133 1.8089 21.72599 446,294 1.8021 20.4807 435410 1.7954
5 235726 451.219 1.8207 22,2278 450.424 1.8141 20.9643 449,586 t.8074
) 24.0794 455.292 1.8323 221176 454.535 1.8258 21.4385 453,739 $.8193
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