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Flow Characteristics of Refrigerant Mixtures with R32 in a Capillary Tube

P Al s =
S. D. Chang, S.

=3 ol

Ep**
El

Key words : HFC refrigerant(HFC 7)), Refrigerant mixture( &g 3o]), Capillary tube(ZA%),

Metastable equilibrium state(&¢rA 8 & A1e])

Abstract

The characteristics of the flow of pure HFC refrigerants(R32, R125, and R134a) and their
mixtures through capillary tubes were investigated experimentally. Two capillary tubes with
1.2mm and 1.6mm inner diameter and 1.5m length were adopted as test sections. Mass flow
rates and temperatures and pressures were measured for several condensing temperatures
and degrees of subcooling at capillary tube inlet.

The effects of the condensing temperature, inner diameter of capillary tube, and
subcooling on the mass flow rate of refrigerants were discussed, and the mass flow rates of
HFC refrigerants were compared with that of R22. The pressure and temperature distribu-
tions along the capillary tube compared with that of R22. The pressure and temperature dis-
tributions along the capillary tube show that there is a metastable equilibrium state in the
flow through the tube. Underpressure for vaporization increases as refrigerant mass flux in-
creases and inlet subcooling decreases. Empirical correlation was suggested to predict

underpressure for vaporization of the HFC refrigerants.
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Table 1 Experimental conditions in this study
1 I
Capillary tube d*(mm) 1.2 1.6

Length(m) 1.5 15
Roughness(zm) [0.19630.6894

Inlet pressure(kPa) 1025~2800

Outlet pressure Critical condition

Condensing temperature('C) 40, 45, 50

Degree of subcooling(C) 1.8~12.2

Mass flux(kg/mis) 3980~10060

* : inner diameter
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Fig.5 The pressure variation along the capil-
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Fig.8 Variation of underpressure with respect to mass flux of refrigerants.

Table 2 Coefficients of correlation for

under-pressure

Refrigerants ax107? | ox107 | ax107' | ax 10
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R125 -0.862453 | 1.573368 | 4.015019 |-4.381408
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R32/R134a -3911112 | 7.427592 | 4.705004 |-8.561734
R32/R125 -3.173929 | 4.692433 | 4920033 |-5.463006
R125/R134a -0.0006986621 | 0.558221 [-0.501419] 0.502433
R32/R125/R134a | -1.536972 |3.844115 |1.818622 |-3.036465
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Fig.9 Estimation of the underpressure of R32
/R125/R134a(23/25/52) using the cor-
relation in this study.
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