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padial) i) ailal 435k 580 Galsdd) s (1) ) Jgaa

No Chemical name Chemical | Molecular | Boiling | Freezing Critical Critical Critical
formula mass point (c°) point pressure | temperature volume
(c) (bar) ©) (L/Kg)
R134a | Tetrafluoroethan CF3CH2F 102.03 -26.16 -96.6 40.76 101.1 1.81
@ail) GigSU Adlida gkl A€ 3B dofy Aol AAl 8 sall Aplual) pulidl) 45l (2) A Jgan
Mass flow rate 2.78 g/s 5.833 g/s
L (cm) 80 100 120 80 100 120
TCP (Watt) 80.04 92.87 114.4663 309.912 295.433 304.816
Vee (KIim?) 3379.044 3393.207 3411.311 3448.425 3430.839 3444.078
COP (v 6.328 5.5323 5.0004 3.3302 3.5608 3.43066
Qe (Watt) 506.494 513.781 572.377 1032.073 1051.973 1045.72
X () 0.179343 0.172588 0.158506 0.094602 0.0842764 0.09421
n, % 56.96377 55.07865 53.6478 68.764 68.2834 68.2468
Ne % 60.7211 56.7376 60.0751 65.764 66.5377 66.762
n ) 1.117814 1.121528 1.127953 1.209325 1.206889 1.205678
Tsub-cooling  (c°) 1.2 1.4 15 0.65 0.85 1
Rc ) 6.227 6.398 6.43 10.732 11.44 12
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AN EXPERIMENTAL STUDY TO SHOW THE EFFECT OF
DIFFERENCE IN CAPILLARY TUBE LENGTH ON COMPRESSION
REFRIGERATION SYSTEM PERFORMANCE BY USING THE
REFRIGERANT (R134A)
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ABSTRACT

An experimental compression refrigeration system performance study was presented
in this research depending on the change of the capillary tube length and by using (R134a).

The tests were done for three capillary tube lengths (80,100,120cm) and changing
mass flow rate for each length. Their values were (2 — 6g/s) with capillary tube diameter
(2mm).

The results showed that the (COP) decreases by (38.14%) as the mass flow rate
increases from (2 — 6g/s), and by (6.65%) as the capillary tube length increases from (80-
120 cm). At (L=80Cm) the (COP) value will be greater than it's value at (L=120Cm) for
lowest mass flow rate, while it's values converge for all lengths at high mass flow rate .Also
it was declared that (COP) will decrease as the condenser temperature increases for all
lengths.

The study showed that the compressor compression power increases as the
condenser temperature increases by (68.36%), and increases as the capillary tube length
increases by (9.54%) with convergence value at (100 cm) and (120 cm) . This study
showed also that sub-cooling temperature stays constant at low flow rates, and decreases at
higher flow rates by (34.35%).

Through this study was found best length used in refrigeration cycle at lowest mass
flow rate (2.78 g/s) is (80Cm) which will give highest performance and lowest compression
power, and at high mass flow rate (5.83 g/s) found the length (100Cm) will give highest
performance and lowest compression power.

KEY WORDS: Capillary tube length, compression refrigeration cycle Performance, R134a
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