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Abstract Generally, the phase of the refrigerants that circulate in air-conditioning systems is repeatedly changed from liquid
to gas and from gas to liquid. In vapor-compression refrigeration, the refrigerant at the inlet of the evaporator is in a gas - liquid

two-phase state; therefore, to enhance the heat-transfer performance of the evaporator, the even distribution of the refrigerant

across multiple passages of the evaporator is essential. Unlike the distribution of a single-phase refrigerant, multi-phase

distribution requires further considerations. It is known that the multi-phase distribution at the outlet of the distributor is
affected by factors such as the operating condition, the distributor’s shape, and the insertion depth of the outlet pipes; here,
the insertion depth of the outlet pipes is especially significant. In this study, for a cylindrical distributor with a 90-degree
bend entrance and three outlet pipes, the flow uniformity at the outlet pipes was numerically tested in relation to variations

of the insertion depth of the outlet pipes.
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Fig. 1 Numerical modeling of the distributor
connected 90° tube.

Table 1 Simulation conditions of the distributor

Working fluid R22

Density liquid 1243

[kg/ms] vapor 29.69

Surface tension [kg/m-s] 0.0181

Pressure [kPa] 701.7

Quality 0.2

Void fraction 0.9
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Fig. 2 Two-phase flow pattern map(Hewitt and
Roberts, 1969).

Fig. 3 Schematic of the inlet geometry.
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the insertion depth.
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Fig. 8 Pressure contour of the cross section
(z = 50 mm).
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