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ABSTRACT

In this research, has been studied the possibilities of replacing the refrigerant R-
12 by R-134a and compare their thermal performance when working with the
following variables (air cooling condenser, water cooling condenser, changing the
length of the capillary tube).

The results shows that in the system worked with refrigerant R-12 and air or
water cooled condenser the decreasing of the length of the capillary tube from
1.92m to 1.44m will lead to increase the coefficient of performance ,whereas the
increasing of the length to 2.4 will lower the coefficient of performance .As For
R-134a and air or water cooled condenser the decreasing of the length of the
capillary tube from 1.92m to 1.44 will decrease the coefficient of performance.
While the increase of the length to 2.4m will lead to increase the coefficient of
performance.

That replacing the refrigerant R-12 by R-134a requires changing the compressor
and oil used to stability the work of the cooling system. The results also show that
replacing the refrigerant with air or water condenser and using the two lengths
2.4m and 1.92 will lead to increase of the coefficient of performance .The length
1.44m is working to decrease the coefficient of performance.
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R-12, R-134a1,il) ailal 480 cliagali( 1 )ad) Jos
1-Thermo dynamical properties of R-12,R-134a[11 ,12]

Properties R R-134a

Boiling point -29.79 -26.45
Freezing point °C -158 -108
Critical temperature °C 112 101
Critical pressure (kPa) 4113 4055
Vaporization latent heat at 25 °C (kJ/kg K) 165.1 2124
Liquid specific heat at 25 “C (ki/kg K) 0.971 1.502
Vapor specific heat at 1 atmosphere and ZSDC (kd/kg K) 0.607 0.849
Ratio cp/cv at 1 atmosphere 1.14 1.11
Thermal conductivity of liquid at 25 °C 0.071 0.084
(WIm.K)

Thermal conductivity of vapor at 1 atmosphere 0.0096 0.0148
(W/m.K)
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2-Chemical and physical properties of R-12 , R-134a

Properties R R-134a
Formula CL,F,C CF3-CH2F
Molecular Weight 120.93 102.03
Critical Density (kg/m°) 558 472.4
Liquid Density at 25C° (kg/m°) 1311 1203
Saturated Vapor Density (kg/m°) 6.33 5.133
Solubility in Water at 1 atmosphere/25C° (%mass) 0.028 0.09
Solubility in Refrigerant at 1 atmosphere 0.009 0.019
/ 25 C°(%mass)

Lsail Jshg R-12 ailag o) sl e ey Jand 4y i) daglita JLAR) uilli (2) Jgaa

.1.92m 4 e
Time Pi.conl Po.con Po .Ev Pi .Ev To.com To.conl Ti .Ev To.Ev Ti.com
(min) bar 1 bar bar Bar °C °C °C °C °C
15 12 11.7 2.4 2.1 65 40 -7 8 21
30 12 11.8 2.4 2.2 70 44 -8.5 7 19
45 12 11.8 2.45 2.2 79 47.5 -10.6 55 175
60 12.5 12 2.4 2.2 88 50 -13 4 15.4

Loail Johy R- 12 adlag o ogl jae iliSay Jant 3y 48 da glala JLAR il (3) Jgaa

. 1.44mAg pd
Time Pi.conl Po.conl Po .Ev Pi To.com | To.conl Ti .Ev To.Ev | Ti.com
(min) bar bar bar .Ev °C °C °C °C oC
Bar

15 12 11.8 2.5 2.25 66 41 -5.3 10 23
30 12.2 12 2.5 2.25 72 45 -7 8 21
45 12.2 12 2.6 2.3 81 49 -10 6 19
60 12.4 12.1 2.6 2.3 91 53 -12 5 17.5

Ll Johg R- 12 adlag s g¢dl 2 e Sy el &y o daglile LS80 il (4) Jgaa

2.4mAy 2
Time Pi.conl Po.conl Po .Ev Pi .Ev To.com To.conl | Ti .Ev | To.Ev | Ti.com
(min) bar bar bar Bar °C °C °C °C °C
15 11.5 11.2 2 1.7 62 38 -8.5 6 17
30 11.65 11.2 2 1.8 68 40 -13 3 15
45 11.6 11.2 2.2 1.9 77 43 -13.7 2 13
60 11.6 11.3 2.2 1.9 86 47 -15 0.5 10
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dshy R- 12 7l aila g slalls 3 e ciiSay Jard 545 daglada JLAS) il (5) Jga>
1.92m. 43 a4y )

Time Pi.con2 Po.con2 Po .Ev Pi .Ev To.com To.con2 | Ti .Ev To.Ev | Ti.com

(min) bar bar bar Bar oC oC oC oC oC
15 11.5 11.1 2.1 1.9 60 37 -9 7.5 18.5
30 11.6 11.3 2.2 2 68 40 -10.7 6 17
45 11.6 11.35 2.2 2 76 43 -12 5 14.5
60 11.8 115 2.2 2 84 45 -14 3 11

Jdoby R- 12 7l gl slally 2 e CiliSay Janl 3y 58 daghiia JLEA) il (6) J o>
1.44mAg g 4 5

Time Pi.con2 Po.con2 Po .Ev Pi .Ev To.com To.con2 | Ti .Ev To.Ev Ti.com

(min) bar bar bar Bar °C °C °C °C °C
15 11.65 114 2.2 2 63 42 -7.5 8.5 21
30 11.7 114 2.2 2 71 445 -8.9 7 18.5
45 11.7 114 2.2 2 79.5 46 -11 5.5 17
60 11.9 11.65 2.3 2 86 50 -14 4 15

dshy R- 12 gl giba g slally 3 e ey Jand 0 A glala JLE8) il (7) dgs>
2.4mAg i 4q o)

Time Pi.con2 Po.con2 Po .Ev Pi .Ev To.com | To.con2 | Ti .Ev | To.Ev Ti.com

(min) bar bar bar Bar °C °C °C °C °C
15 11.5 11.2 1.8 1.6 59 36 -10 5 16
30 11.5 11.2 1.9 1.75 66 39 -13 3.5 14
45 11.5 11.2 1.9 1.75 75 41 -14 1.5 12.5
60 11.7 11.5 2 1.8 82 43 -16 0 9

dshy R-143a gl gibay &1 5l s CiliSay Jaad 3l Aaglala US40 il (8) dgs>
1.92 mAg i 455l

Time Pi.conl Po.conl Po .Ev Pi .Ev To.com To.con Ti .Ev To.Ev Ti.com

(min) bar bar bar Bar °C °C °C °C °C
15 11.6 11.3 1.8 1.63 60.2 41.4 -6.8 8 22
30 11.65 11.3 1.8 1.6 67 44.5 -9.9 6 18.2
45 11.7 114 1.8 1.6 75 48 -11.8 4.5 16
60 11.9 11.5 1.9 1.6 82.6 50.9 -13 3.2 15

dshy R-143a golid adla g £ g4l 3 e iy Jaad sy i) o ghiia JLSA) il (9) J g
. 1.44 m 49 pdd) 4 54

Time Pi.conl Po.conl Po .Ev Pi .Ev To.com | To.con Ti .Ev To.Ev Ti.com

(min) bar bar bar Bar °C °C °C °C °C
15 11.65 114 1.9 1.71 63.5 42.7 -6.5 9 24
30 11.7 11.45 1.9 1.7 69.5 45 -8.5 7.5 20
45 11.8 115 2 1.78 77.3 49 -10 4.8 17
60 11.9 11.6 2 1.75 83.7 52 -11.4 4.5 15.6
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dshy R-143a gl alay £ 94l 3 e iy Jaad 3y i) da ghila L) il (10) Jg
2.4 m Ay pdd) 4 )

Time Pi.conl Po.conl Po .Ev Pi .Ev To.com | To.con Ti .Ev To.Ev Ti.com
(min) bar bar bar Bar oC oC oC oC oC
15 11.5 11.15 1.6 1.38 58.1 40 -8 7.3 20
30 11.5 11.2 1.6 1.4 65 42 -10.6 5 17.3
45 11.6 11.3 1.7 1.4 72.8 46.1 -13 3 15.5
60 11.6 11.3 1.7 1.45 79 48.5 -14.5 1.6 15

dshs R- 1342 gl gl g plally 3 e CiSa Jand 3y 5 da glile JLO3) il (11) g2
1.92 m 4 a4y 5l

Time Pi.con2 | Po.con2 | Po.Ev Pi .Ev To.com To.con2 | Ti .Ev To.Ev Ti.com
(min) bar bar bar Bar °C °C °C °C °C
15 11.65 11.3 1.75 1.55 56.7 38 -10 7 20.5
30 11.7 114 1.75 1.6 64 41 -12 6 17.4
45 11.65 114 1.75 1.6 73 44 -13.8 3 15
60 11.75 114 1.75 1.6 79 46 -15.8 1.8 14

dshs R- 1342 gl gl g plally 3 e CiliSa Jand 3y 5 da glile JLO3) il (12) Jga
1.44 mag adi 43535

Time Pi.con2 Po.con2 Po .Ev Pi .Ev To.com To.con2 | Ti .Ev To.Ev Ti.com
(min) bar bar bar Bar °C °C °C °C °C
15 11.7 11.35 1.8 15 61.6 40 -9.4 8.5 22
30 11.7 11.4 1.8 15 68.3 42 -10.8 7.2 19
45 11.8 11.55 1.9 1.6 76 45.2 -11.5 4.5 17.3
60 11.8 11.6 1.9 1.65 81 48.4 -13.5 4 16

dshy R-134a gl adla g slally 3 e (i Jaad 3y i Ao glila JLER) il (13) Jgs>
2.4 Mg i 4y i)

Time Pi.con2 Po.con2 Po .Ev Pi .Ev To.com To.con2 | Ti .Ev To.Ev Ti.com
(min) bar bar bar Bar °C °C °C °C °C
15 114 11.1 1.6 14 55 37 -11.9 5.5 18
30 11.5 11.25 1.6 14 62.5 39.4 -13.3 4.7 15
45 11.5 11.3 1.6 14 70.8 40.7 -14.8 2.5 13
60 11.6 11.3 1.55 1.3 76.7 43 -16.7 15 12
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