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Abstract

A numerical model of refrigerant flow through a capillary tube is developed, which consid-
ers the effects of underpressure for vaporization, kinetic energy, and roughness of capillary
tube. The numerical mode] is based on homogeneous flow assumptions for the two-phase
flow region. A characteristic chart of HFC refrigerants flow through capillary tubes and cor-
rection factor chart of geometry and relative roughness of capillary tube to select a proper
capillary for refrigerating machines using alternative refrigerants is presented by this numer-

ical model.
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Table 1. Coefficients of correlation for underpressure.

Refrigerants c1X107? c:X10% c3x 107! ce X 10°
R134a —1.412876 5.457141 0.974871 —3.950501
R32/R134a(30/70) —3.911112 7.427592 4.705004 —8.561734
R32/R125(60/40) —3.173929 4.692433 4.920039 —5.463006
R32/R125/R134a(23/25/52) —1.536972 3.844115 1.818622 —3.036465
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Fig.2 Comparison of calculated mass flow rate
with experimental data.
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Fig.3 Comparison of calculated pressure distri-
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Mass flow rate, kg/hr

hAgee) mARY fF AE

#l o] 61

80

80[

60
50

40

30

“Critical 6apillary 6utlet préssure :

70 [ For 1.6 mm 1.D. smooth tube (¢ = 0), 2 m long. 70

ling 26 °C.. 60

50

40

30

Mass flow rate, kg/hr

1 i 1

Critical capiliary outlet préssuré
For 1.6 mm i.D. smooth tube (¢ = 0), 2 m long

I S S S

10
1000 1200 1400 120

Inlet pressure, kPa

(a) R134a

0 1400 1600 1800 2000

Inlet pressure, kPa

(b) R32/R134a(30/70)

Mass flow rate, kg/hr

P

0

uaiity 5 ‘5//

Critical capillary outlet pressure
For 1.6 mm 1.D. smooth tube (¢ = 0), 2 m long

i

10

1200 1400 1600

Inlet pressure, kP

1800 2000
a

(c) R32/R125/R134a(23/25/52)

Fig.4 Basic rating curves for capillary tube.



BHE -« =5H

Critical capillary outlet pressure

10

Flow factor (¢,)

[
-

Flow factor (¢,)

o
N

: 0.01

0.01

Length, m
(a) R134a

—---————-—Critical capillary outlet pressure -

Length, m
(b) R32/R134a(30/70)

10

Flow factor (¢,)

0.01

- - - Critical capillary
: g =3.0mm

outlet pressure

Length, m

3 4

(c) R32/R125/R134a(23/25/52)

Fig.5 Capillary flow factor for geometry of capillary tube.



WA o mABY FE AlBol4 63

! ]
... Critical capillary outlet pressure
~ X% —_Ri34a :
N - R32/R134a (30/70)
N R32/R125/R134a (23/25/52)
09 W
<
8
Q
9 -
2
e}
(58
08
0.7

0 0.002 0.004 0.006 0.008 0.01
Relative roughness (g/d)

Fig.8 Capillary flow factor for relative rough-

ness of inside wall of capillary tube.
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