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Experimental study on characteristics of two-phase
flow through a bypass-orifice expansion device

o d 8 &
Choi, Y. C. Kim

o b
= o

Key words : Bypass orifice(Blo}sl& 2e]32), Straight orifice(Z48 22]¥2), Inverter-driven

heat pump($1¥jE] EH=)

Abstract

To establish optimum cycle of the inverter-driven heat pump with a variation of fre-
quency, the bypass orifice, which is a short tube having a bypass hole in the middle, was
designed and tested. Flow characteristics of the bypass orifice were measured as a func-
tion of orifice geometry and operating conditions. Flow trends with respect to frequency
were compared with those of short tube orifices and capillary tubes. Generally, the bypass
orifice showed the best flow trends among them, that will enhance the seasonal energy
efficiency ratio of an inverter heat pump system. Based on experimental data, the semi-
empirical flow model was developed to predict mass flow rate through bypass orifices. The
maximum difference between measured data and model’s prediction was within +5%.
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Table 1 Dimensions of tested orifices

L(mm) | Din{mm) |Dow(mm)| DB(mm) [LB(mm)

15 1.26 126 Straight orifice

15 1.26 1.26 0.79 791
15 0.99 137 0.73 7.87

15 1.33 0.80 0.53 787

15 1.36 091 0.52 7.85
15 1.38 0.92 0.73 7.94
15 1.39 0.94 0.56 7.86
15 1.40 0.86 0.53 7.88
15 143 0.91 0.50 787
15 1.39 0.98 0.57 592
15 1.37 0.92 0.56 10.36
15 1.36 0.89 0.66 7.88
15 1.38 0.92 0.56 7.92

Table 2 Test conditions

Parameters | Puy(kPa) | Poown(kPa) | Tsu(T)
600
o | |
Conditions 1,841 )
1.963 800 5.7
850 1
900
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Fig.4 Flow dependency on downstream
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Table 3 Coefficients of correction factors in
the flow model
Equations Coefficients HCFC-22
a 0.02706
az 11.35237
as -0.68358
a 1.17439
as 1.31613
as 0.11144
Eq(2) ar -0.3044
as 067779
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Pc 4,973.8kPa
T 369.3K
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