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Performance of an Air Conditioner Using Intermittent Spray Air Cooled

Condensing Unit
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Abstract

It is well known that spraying water on the condenser of the air conditioning system increases the
performance of the air conditions because the air conditions use less electrical consumption and the
refrigerating effect is more efficient. However, the only problem that makes the continuous spraying
become impractical is due to the water is always too much and spill over and around the condensing unit.
This problem could be overcome by replacing the continuous spraying by the intermittent spraying.

This research was conducted to compare the performance of a typical split type air conditioning
unit installed with and without the intermittent spray unit with 25,000 Btu/hr split type air conditioning units
in an actual use. From the experiment, the spraying time of four seconds per one minute provides the
best results, i.e., the quantity of water is not too much because of the water has enough time to
evaporate, and the power consumption of the air conditioning unit is reduced in a satisfactory degree. The
continuous experiment for many days and all day long was setup to record all the required parameters.
The experiment with and without the intermittent spray unit was perform on the same air conditioning unit
by turning the spray unit on or off alternately. On the day that the spray unit was turned on, the data
records were the data with the spray unit, and vice versa. When the experimental period is long enough,
the caparisoned results would be obtained.

The results show that performance of an air conditioner using intermittent spray air cooled
condensing unit is more efficient than air cooled condensing unit. The air conditions with 25,000 Btu/hr
split type air conditioning unit reduces power input be 5-7 %. Also, this condensing unit used water from
47 - 54 liters per day.

Keywords: air conditioners; condenser; intermittent spray
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@391 1 2 3 4 5 6 7 8 9 10
nal 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00
Tuiiae Tdb(°c) 21.7 215 221 22.4 222 21.9 22.0 222 222 21.6

Twb( °c) 15.8 15.9 15.8 15.8 15.7 15.8 15.3 15.8 15.8 15.3
uaniias  Tdb(°c) 29.5 28.6 29.0 29.6 30.0 30.6 31.0 30.8 30.8 29.9

Twb( °c) 21.1 21.1 21.0 21.1 21.5 22.1 22.6 22.6 23.0 22.0
AuGU  euge(psig) 202 205 210 212 216 220 224 225 224 215

due(psig) 61 62 60 62 63 64 62 65 65 62
[eRba] 16119 141.0 143.0 150.0 150.0 153.0 156.0 162.0 160.0 159.0 153.0
ROLUNAUN (°C) NA NA NA NA NA NA NA NA NA NA
wsediuin(psig) NA NA NA NA NA NA NA NA NA NA
illnn'fl]'l(:u.u.) NA NA NA NA NA NA NA NA NA NA
5nnauiniilaldzsiu(au.u.) NA NA NA NA NA NA NA NA NA NA
Banauninfiladwu(au.u.) NA NA NA NA NA NA NA NA NA NA
ANNLRATHRY NA NA NA NA NA NA NA NA NA NA
nszud (A) 9.43 9.55 9.78 9.90 9.98 10.10 10.12 10.10 10.07 9.84
kWh fieas 359.55 361.40 363.35 365.30 367.35 369.40 371.50 373.60 375.70 377.75
kWh fiieasazau 0.00 1.85 3.80 5.75 7.80 9.85 11.95 14.05 16.15 18.20
kWh #ilalugazdiaTus NA 1.85 1.95 1.95 2.05 2.05 2.10 2.10 2.10 2.05
a1nd uanaauq uamaaug [ER UAAI UAAI uAfI UAAI uanaauq UAAI wan'lifl

waliann wa'lidann Luatiag atiag Ltiag Luatiag atiag ALy Luatiag [uLLg
REUSTRL] REUSTRL] “Liflan REUSTRL] REUSTRL] REISTRE] BEUSTRL] REUSTRL] REISTRE]
nuauluvias 1 1 6 6 5 3 3 4 2 3
Hunuliiadaidle 1 1 4 5 4 4 3 3 3 3
'

a
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[Buii 28 ua 2554 finasviuazaasvniiiuszay ]
Q391N 1 2 3 4 5 6 7 8 9 10
1Al 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00
Turiae Tdb(°c) 21.8 21.0 21.9 224 22.6 221 21.7 21.8 21.9 211
Twb( °c) 15.9 15.1 15.2 15.8 15.5 15.1 15.2 15.0 15.7 15.8
uanyay Tdb(°c) 28.0 28.5 28.8 29.7 30.0 31.0 31.6 30.0 29.6 29.5
Twb( °c) 21.2 21.0 21.2 22.0 21.3 22.0 22.2 22.8 22.7 23.0
AMuGU  euge(psig) 188 188 200 206 208 206 210 210 210 208
éuen(psig) 60 60 62 62 63 64 63 63 63 62
auduLaNGIY 128.0 128.0 138.0 144.0 145.0 142.0 147.0 147.0 147.0 146.0
anugiiii (°c) 27.2 28.2 28.5 29.4 29.8 30.3 31.3 30.6 30.5 30.1
wsediuin(psig) 11.0 20.0 27.2 26.0 16.2 12.0 275 16.5 11.0 26.0
ﬁlnai’ﬁ‘\(nu.u.) 27.0949 27.1005 27.1055 27.1112 27.1169 27.1226 27.1285 27.1344 27.1397 27.1455
s laldvan(au.u.) 0.0000 0.0056 0.0106 0.0163 0.0220 0.0277 0.0336 0.0395 0.0448 0.0506
l]'iu‘\mﬁ‘“'/'l'lﬂviu(u.u.) NA 0.0056 0.0050 0.0057 0.0057 0.0057 0.0059 0.0059 0.0053 0.0058
ANURATURY ‘Lidlan fdavan Gudlan Gudlan fanian fiavian lavian fiavian fiaudan Aanian
nszua (A) 9.29 9.22 9.36 9.57 9.65 9.66 9.70 9.77 9.73 9.61
kWh fivwas 379.20 381.00 382.85 384.65 386.55 388.45 390.40 392.35 394.25 396.15
kWh fivmasasan 0.00 1.80 3.65 5.45 7.35 9.25 11.20 13.15 15.05 16.95
kWh #ilafusiazdiaTae NA 1.80 1.85 1.80 1.90 1.90 1.95 1.95 1.90 1.90
a1ne wanaauq Lifiuan [TER) wAAI WARA RS wAAA WAAA RS hifiuen
Lwaneay waeay waiag waniag waiiag waiag waniag waiiag watiag auLng
aung RISTRL] Liflan aung RRSTRL] RHISTRE] aung RRUSTRL] aul
unuauluviag 2 2 6 7 2 3 4 4 7 4
Funuliiadaidle 2 2 6 7 2 3 4 5 6 4
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Q. = A0+ Alxt, + A2xt, + A3xt,” + Adxt, xt, + A5xt,” (1)
+ABxt’ + AT xt, xt,? + A8xt, xt.® + A9xt’

P=A0+AlLxt, + A2xt, + A3xt,” + Adxt, xt, + ABxt.>  (2)
+ ABxt’ + AT xt, xt,? + A8xt, xt.® + A9xt®

oy Q, aTMIaMuLEn (W)

P da maslWihdils (w)

t, Aa gungiiszne (°C)

t, Ao gumnniaduusin (°C)

f1eafl A0 B9 A9 Aasnasiilunmsnien
AUTTOUZTIN

AN DUINHNAINY

Q.= Q.+ P (3)
deRsoneauanses MIUFA
auTIIUzvadnewawTaliuiTaas I iudaudn
Fudan tlasanasrnudui nan
ﬂaumumai{agluama:?auﬁama LR HARIUD
yaanaiua lenmelusavienauauimas
Lﬂ&iauuﬂaaag’maa@nm Tufitlazdumlagende
WIARYBILTTENTHAVRINBULAKLITET [4]

Q.= F(te-tamp,an) (4)
lag  F @8  8amdmwnIszuiuanuiaude
MNIUANANTENIN ¢ Mty (W/ °C)

tampao A8 ATARDANTzINZURIVRIDMA
mewan (°C)
muammuwamaumu%ogﬁmmm\iu
a:aaam{%ﬂmw:a:ﬁﬁmmﬂﬂuﬁ'maumu%a%l -
ﬁ@lmfﬂaumulfﬁaﬁ(i:mﬂ (Evaporative condenser)
Lz F nnauns (4) aziilu
F = Qd/(tc-tampwb)
Q= F(tetampmo) (5)
108ty A0 aanndnazihz Wunvesaime

mewan (°C)
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