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Abstract Sound velocity of  uid is important thermodynamic parameter. But viewing from the existing literature, there is a lack 
of sound velocity data. This paper presents the calculation of sound velocity for the adiabatic two-phase  ow of refrigerant through 
capillary tube based on homogenous equilibrium model. According to the de nition of sound velocity a =  ( p/ )ad  and Martin-Hou 
equation of state the sound velocity is obtained using the  nite difference method. The sound velocities of three refrigerants, R22, 
R134a, R744, have been calculated in this paper. The calculation results have been validated by published experimental data and 
showed fair agreement with the experimental data with an error band of 4%. According to the calculated two-phase sound velocity 
data, the sonic curves were drawn in the pressure-enthalpy diagram. The data and curves show that the sound velocity increases 
with the entropy at the same pressure. From the triple point pressure sound velocity on the isentropic curve increases  rstly and then 
decreases. Sound velocity on the isenthalpic curve decreases monotonically for R134a and R744. But the sound velocity of R22 
increases  rstly then decreases.
Keywords Engireering thermophysics; Sound velocity; Sonic line; Homogenous equilibrium; Two-phase; Refrigerant properties
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1 R12
Tab.1 Calculation value and experimental value of sound velocity for R12

/(kg/m2·s) /(to/ /MPa /(kg/kg) /(m3/kg) /(m/s) /(m/s) /%

3802 32.5 0.282432 0.212291 0.013464 51.2 50.1 2.1
4470 27.89 0.316755 0.165531 0.0096208 43.0 41.9 2.6
4179 29.94 0.303025 0.185475 0.011127 46.5 45.4 2.3
6189 43.4 0.42 0.215 0.009494 51.8 50.4 2.7
5869 46.7 0.393 0.247 0.011489 57.3 55.3 3.5
5085 50.4 0.379 0.279 0.013334 62.2 60.3 3.05
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Fig.3  The sonic line of R744
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Fig.2 The sonic line of R22

s=1.00     1.2         1.4        1.6        1.8
s=1.00     1.2         1.4         1.6  

s=1.00      1.2          1.4         1.6         1.8

/1
10

5 Pa

40

4050
50

60 70 70
80 80

30

30
30

20

20
20

10

10
10

10
20

30
40
50

0
0

/(kJ/kg)
140       180       220       260       300       340      380      440

2 R134a
Tab.2 Calculation value and experimental value of sound velocity for R134a

D
/mm /MPa / /(kg/h)  /MPa /(m/s) /(m/s) /%
0.77 0.926 3.4 0.0926 0.17242 68.9 68.7 0.26
0.77 1.128 5.6 0.1128 0.19416 71.9 71.7 0.24

0.77 1.43 6.3 0.143 0.23896 76.5 76.4 0.11

1.05 1.123 3.9 0.1123 0.25073 67.9 67.8 0.12
1.05 1.122 8.3 0.1122 0.26866 61.1 61.0 0.10
1.05 1.423 5.6 0.1423 0.30987 71.23 71.24 -0.02
0.77 0.914 4.8 0.0914 0.20353 63.3 63.1 0.20
0.77 1.426 11.2 0.1426 0.33687 62.6 62.5 0.12
1.05 1.121 4 0.1121 0.31743 61.62 61.60 0.034
1.05 1.125 8.2 0.1125 0.33363 55.17 55.13 0.07
1.05 1.426 6.2 0.1426 0.38672 64.74 64.75 -0.01
1.05 1.423 13.3 0.1423 0.4194 53.12 53.11 0.02
0.606 0.91 9.5 0.091 0.17656 61.20 61.02 0.29
0.606 1.106 5.7 0.1106 0.18663 71.8 71.7 0.13
0.606 1.413 7.5 0.1413 0.24183 74.5 74.43 0.15
0.871 0.903 6.4 0.0903 0.19779 61.70 61.60 0.16
0.871 1.109 7.4 0.1109 0.24123 64.4 64.34 0.13
0.871 1.403 4.4 0.1403 0.3008 72.66 72.64 0.029
0.871 1.505 7.2 0.1505 0.32522 70.79 70.7992 -0.0118

R134a
3.896 10-4MPa

0.93kJ/(kg·K)

s=0.93~0.95kJ/(kg·K)
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Fig.1 The sonic line of R134a

50
30
20

10

5
3
2

1

0.5
40

30
20

0
10

20

40
60 70 80

90 100 100 90
80
70

60
50

40
30

20

0
10

30
20

50

/1
10

5 Pa

/(kJ/kg)

140       180       220       260       300       340      380      440



63

32   5
2011 10

Vol.32,No.5
October. 2011
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