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ABSTRACT: The present study has been experimentally investigated the effect of geometric
and operating parameters on the two-phase flow distribution of refrigerants in a horizontal T-
junction. The operating parameters were the kind of refrigerants (R-22, R-134a, and R-410A),
saturated temperature, and the inlet mass flux and quality. The geometric parameters were
the tube diameter and the tube diameter ratio. The measured data of refrigerants were com-
pared with the values predicted using the models developed by several researchers for air/
water or steam/water two-phase flow. Among the operating parameters, the inlet quality was
the most sensitive to the mass flow rate ratio. Between the geometric parameters, the tube
diameter ratio was more sensitive than tube diameter.
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Fig. 1 Schematic diagram of experimental system.

Table 1 Experimental parameters and ranges

Parameter Unit Range
Fluid - - R-22, R-134a, R-410A
Inlet mass flux ( G;) kg/m’s 100, 300, 500, 700
Inlet quality (x,) - 0.1~09
Sat. temp. ( T, ) T 3.5, 6.0, 85, 11.0
Tube diameter (when D; = D,) mm 495, 812, 11.3
Diameter ratio ( D3/D,, D; =11.3) - 1, 0.72, 0.44
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Fig. 2 Concept of the dividing streamlines.
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Table 2 Sensitivity of parameters

Parameter Sensitivity
Fluid (R-22, R-134a, R-410A) 2.5%
Inlet mass flux (100~700kg/m’s) |  23.4%
Inlet quality (0.1~0.9) 43.6%
Saturated temp. (3.5~11.0C) 1.8%
Tube diameter (4.95~11.3 mm) 4.4%
Diameter ratio (1, 0.72, 0.44) 26.5%
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