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Abstract

In this paper an experimental study was carried out on the effects of manipulating some parts of
the air conditioning unit on its coefficient of performance. It covers, effects of an auxiliary condenser,
variable fan's speed, changing the coolant of the condenser from air to water with variable volume flow
rate, in addition of adopting capillary tube of multiple length.

The results show that the C.O.P was increased between 21.6% - 32.2% when the auxiliary
condenser was used. But its value only increased by 11.3% - 22.6% when the cooling fluid is changed
from air to water. However whentwo air cooled condensers were used the increasing in C.O.P.
was between 6.4% - 16.6% with respect to water cooling condenser

It was also found that the length of capillary tube has two opposite tendencies on the C.O.P. of the
air conditioning unit . In one of them the value of C.O.P was decreased by 3.8%-8% when the capillary
tube's length changed from 1.92 m to 2.4 m, and it was increased by 2.6% - 6.7% when the tube's
length decreased from 1.92m to 1.4m
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1-Thermodaynamical properties of R;, (2003 ,Duponty ,1987, slu)

Properties R12
Boiling point “C -29.79
Freezing point °C -158
Critical temperature °C 112
Critical pressure (Kpa) 4113
Vaporization latent heat at 25 °C (kJ/kgK) 165.1
Liquid specific heat at 25 °C (kJ/kgK) 0.971
Vapor specific heat at 1 atmosphere and 25°C (kJ/kgK) 0.607
Ratio cp/cy at 1 atmosphere 1.14
Thermal conductivity of liquid at 25°C (i) 0.071
Thermal conductivity of vapor at 1 atmosphere (i) 0.0096
2- Chemical and physical properties of Ry,

Properties R12

Formula CL,F,C
Molecular Weight 120.93
Critical Density (kg/m®) 558
Liquid Density at 25C° (kg/m°) 1311
Saturated \VVapor Density (kg/m®) 6.33
Solubility in Water at 1 atmosphere/25C° (%mass) 0.028
Solubility in Refrigerant at 1 atmosphere/ 25C°(%mass) 0.009
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bar bar bar bar C C’ (03 (03

15 12 11.7 1.9 1.6 63 45 -5 10 13 66.5

30 12 11.7 1.9 1.6 68 47 -6 7.5 10 70

45 12 11.7 2 1.6 71 48 -9 5 9 72

60 12,5 12 2 1.7 74.5 50 -10 4 7 77

dagyall cga 220 OsS Latie olgglls dyaa iliSar Janl 2y daghiia LS il 3ad) Jgaa
1100rpm
time(min) Pi.con.1 | Po.con.1 | Pi.Ev | Po.Ev ti.coon.l to.coon.l ti.Eov to.% ticom | to.com
bar bar bar bar C C C C ' '
15 12.4 12 2 1.75 67 46 -4 12 14 70
30 12.4 12 2 1.75 69.5 48.5 -5 9 11 72,5
45 125 12 2.2 1.8 73 51 -7 7 10 75
60 12.75 125 2 1.8 77 52 -8 6 9 80
Tagoal) chgd 35 058 Ladic slogly A ey Jans 2155 aglila LEA) il 4 ) Jsa
900rpm
time(min) Pi.con.1 | Po.con.1 | Pi.Ev | Po.Ev ti.cop.l to.coon.l ti.Eov to.I%v ticom | to.com
bar bar bar bar C C C C

15 125 12.25 2 1.8 70.5 48 -3.5 13.5 15 73
30 12.5 12.25 2 1.8 74 51 -5 11 13 75
45 12.75 12.25 2.1 1.8 7 53 -6.5 9 11 79
60 13 125 2.1 1.9 80 56 -7 8 10 83

A Angpall Cygd 238 OS Latie lgglly e ey Jand 2y daghiia JLIA) ilE 5 aB) Jgan

700rpm
time(min) Pi.con.1 | Po.con.1 | Pi.Ev | Po.Eo ti.coon.l to.coon.l ti.Eﬂv to.I%v ticom | to.com
bar bar bar bar C C C C
15 12.75 12.5 2 2 70 50 -1 14 15 73
30 12.75 12.5 2 2.1 75 53 -3 11 14 76
45 13 12.5 2 2.1 7 56 -4.5 10 13 80
60 13 12,5 2 2.1 83 58 -6 9 11 86

dagyall chgd 220 098 Latie ¢lggll Bapaa (aiSan Jand iyl daghiia JLOAS illi 6ad) Jg2a

1300rpm
time Pix:onl PoAconl F)i.conz Po.conz Pi.Ev Po.Ev ticont | focont | ticon2 | tocon2 | tiev | toev | ticom | to.com
(min) bar bar bar bar bar bar C c C c C c c C
15 115 11.2 11 105 1.6 13 54 38 35 32 -8 6 9 59
30 115 11.2 11 105 1.6 13 58 41 38 34 -10 5 8.5 62
45 115 11.2 11 105 1.6 13 62 45 40 37 -12 | 35 67
60 11.8 113 11 10.7 1.6 13 66 47 43 38 -12 3 70
dagyall s 230 98 Ladie elgglly Baysa CpliSay Jard iyl daghiia JLOS @illi 7 od) Jgan
1100rpm
time Pi.conl Po.conl Pi.conz Po.conz Pi.Ev Pu.Ev ticont | tocont | ticonz | Toconz tiey toev | ticom | To.com
(min) bar bar bar bar bar bar c c Cc c c Cc Cc c
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15 11.7 115 | 11.3 | 109 |1.75| 15 55 41 39 35 -8 7 10 60
30 11.7 115 11.3 | 109 | 1.75| 1.5 | 585 45 42 36 -10 55 9 64
45 11.7 115 11.3 | 109 | 175 15 64 | 46.5 42 39 -10 4 6 67
60 12 11.6 11.4 11 19 | 16 67 48 44 40 -10.5 4 5 72
dagyall ciga 220 OsSi Ladie olgglly Baysa (uliSas Jard iyl daghiie LA @ilii 8 ad) Jgan
900rpm
time I:)i.conl Po.conl I:)i.conZ Po.c0n2 Pi.Ev P0.Ev ti.cogll to.coonl ti.cong to.coonz ti.E:/ to.Eov ti.coom to.cczm
(m | n) bar bar bar bar bar bar C C C C C C C C
15 11.8 | 116 | 11.4 11 18 | 15 59 45 42 38 -6 8 12 63
30 11.8 | 116 | 114 11 19 | 15 64 48 45 40 -9 6 10 66
45 12 11.7 | 114 11 19 | 16 66 52 49 43 | -10 | 55 9 69
60 12 11.7 | 114 11 19| 16 71 54 49 44 | -10| 55| 85 75
dagsall i 23 0985 Ladic ploglly Bupa CiSas Jand i Aaghiia L) @il O by Jgan
700rpm
tin:]e Pix:onl Po.conl Pi.con2 I:’o.conz I:’i.Ev PO.EV ti.coonl to.coonl ti.(:o°r12 to.coonz ti.Ec}/ to.Eov ti.coom to.ccim
(m | n) bar bar bar bar bar bar C C C C C C C C
15 12 116 | 115 11.3 | 1.8 | 15 64 48 46 41 -4 | 10 15 67
30 12.3 | 116 | 115 11.3 | 1.8 | 15 67 50 48 44 -7 9 13 70
45 12 116 | 115 114 | 1.8 | 1.65| 69 53 50 45 -8 7 19 73
60 12.2 | 11.7 | 115 11.3 | 1.8 | 1.6 73 53 50 46 -9 7 11 76
9Imlfs rana (3835 Javay slalls dpoa ey Jard i daghiia LA milii 10 a3) Jgaa
Time(min) | Pi.con.w | Po.con.w | Pi.Ev | Po.Ev | ti.con.w | to.con.w | ti.Ev | to.Ev | ti.com | to.com
bar bar bar bar (03 C’ (03 (03 C C’
15 115 11 1.75 15 58 39 -6 8 11 63
30 115 11 1.75 15 64 39 -6 6.5 10 63
45 11.75 114 1.8 15 66 45 -9 4 8 69
60 11.75 114 1.8 15 68 455 -11 2 5 72
o> G0 Jaras elall e CiSa Jan 2y daghiia SLES) il 11 a8y Jgan
78.2 ml/s
Time(min) | Pi.con.w | Po.conw | Pi.Ev | Po.Ev | ti.con.w | to.con.w | ti.Ev | to.Ev | ti.com | to.com
bar bar bar bar C’ C’ C’ C’ C’ C’
15 11.7 114 1.8 15 60 42 -4 10 14 63
30 11.7 114 1.8 15 66 45 -5 7 12 68
45 11.6 114 1.85 15 68 46 -6.5 5 9 71
60 11.7 114 1.9 15 71 48 -9 4 8.5 74
e (3805 Jama slalls ayae CliSay Jand 2y daghiie LA ili 12 a3) Jg2a
63 ml/s
Time(min) | Pi.con.w | Po.con.w | Pi.Ev | Po.Ev | ti.con.w | to.con.w | ti.Ev | to.Ev | ti.com | to.com
bar bar bar bar C C’ C’ C’ C C’
15 11.7 115 1.9 1.6 65 45 -4 11 15 69
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30 11.7 115 1.9 1.6 69 49 -6 9 15 73
45 11.7 115 2 1.6 70 50 -7 7 13 74
60 11.9 115 2 1.7 74 51 -9 6 10 78
a3 Jias slally e ey Jand 10 Aaghile JLOAI il 1348, Jgn
53.1ml/s
Time(min) | Pi.con.w | Po.conw | Pi.Ev | Po.Ev | ti.con.w | to.con.w | ti.Ev | to.Ev | ti.com | to.com
bar bar bar bar C C C C C C
15 11.8 11.6 2 1.75 66 45 -2 12 14 68
30 11.8 11.6 2 1.75 71 50 -5 10 12.5 72
45 12 11.75 2 1.75 73 51 -6 10 12 75
60 11.9 11.5 2 1.75 76 53 -8 12 11 79.5

s 144M dum Lugsl sy elogll ea Biar Jasd 205 Aaghiia LS) i 14 o) s

2mm
time (min) Pi.conl Po.conl F)i.Ev F)o.Ev ti.conl to.conl ti.Ev to.Ev 1:i.com 1:o.cm
bar bar bar bar
15 125 11.8 2.2 1.9 63.5 45 -4 12 14 67
30 12.2 11.8 2.2 1.9 70 48 -5 9 13 73
45 12.2 11.8 2.2 1.9 72 50 -8 8 11.5 75
60 125 12 2.4 2 76 53 -8 7 10 80

s 2.44M Awd Bipu) Jshay elogll e e Jasd 308 Lashiia JLS) i 15 () Jgaa

2mm
time I:’ix:onl PoAconl Pi.Ev PoAEv ti.conl to.conl ti.Ev to.Ev ti.com to.cm
(mi n) bar bar bar bar
15 11.8 115 1.7 1.3 62 44 -8 7 10 65
30 11.8 115 1.7 1.3 65 47 -9 4.5 8 69
45 11.8 11.5 1.8 1.3 67 48 -9 3 5.5 71
60 12 115 1.8 1.35 70 52 -12 1 4 74
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