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Abstract: Objective: In order to effectively improve or eliminate
as much as possible in the refrigeration system, the uneven dis-
tribution of gas-liquid two-phase refrigerant in the evaporator
leads to the performance decline of the refrigeration system.
Methods: The adopts CFD numerical simulation method was used
to establish the physical model of rectifier nozzle type distributor
and mathematical model of gas-liquid two-phase flow, based on
the mixture model in multiphase flow model, which simulated
the phase distribution and the degree of gas-liquid two-phase sep-
aration inside this distributor,. Then the influence of inlet condi-
tions (inlet flow rate and mass flow fraction of gas) on the uni-
formity of diverter distribution was analyzed. Results: The results
showed that when the inlet flow rate was 1 m/s and the mass
flow fraction of gas was 0.2, the flow pattern gradually stabilizes
and a uniform annular flow could be formed. Under the control of

these conditions, the overall unevenness of the distributor
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reached the minimum value and had the best effect of liquid sepa-
ration. Conclusion: On the basis of optimizing the structure of the
distributor, the flow pattern can be further adjusted by adjusting
the inlet condition to the best, and the symmetrical annular flow
can be formed to realize uniform liquid separation.

Keywords: distributor; CFD numerical simulation; two-phase

flow; distribution uniformity; inlet conditions
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WAH 1 362.000 0 0.000 285 66 0.106 1 1 113.400 0
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*x2 CFDIR
Table 2  Working condition of CFD

T B/ (kg h ) AOTFREE
1 50 0.2
2 75 0.2
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4 100 0.1
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Table 3 Split ratio and nonuniformity of distributor at different flow rates
Ha 0.25 m/s 0.50 m/s 1.00 m/s 1.50 m/s 2.50 m/s 4.00 m/s 6.00 m/s
1 0.166 32 0.166 34 0.166 99 0.166 76 0.167 11 0.167 58 0.167 91
2 0.166 60 0.166 62 0.167 23 0.167 08 0.167 37 0.167 93 0.168 46
3 0.168 56 0.168 52 0.168 56 0.168 79 0.169 10 0.169 43 0.169 86
4 0.164 67 0.164 66 0.165 89 0.164 91 0.165 23 0.165 47 0.166 00
5 0.167 27 0.166 94 0.166 44 0.166 99 0.168 33 0.167 14 0.165 41
6 0.167 28 0.167 63 0.167 61 0.168 30 0.167 67 0.169 79 0.172 16
K5 E S 0.007 80 0.007 86 0.006 32 0.008 73 0.009 46 0.012 42 0.018 42
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Table 4 Split ratio and nonuniformity S of distributor at different inlet mass quality
Ha 0.05 0.15 0.20 0.25 0.30 0.35 0.50
1 0.166 12 0.167 48 0.166 99 0.167 83 0.167 08 0.167 92 0.167 82
2 0.166 2 0.167 58 0.167 23 0.167 98 0.167 39 0.168 23 0.168 25
3 0.167 91 0.167 79 0.166 72 0.167 72 0.168 75 0.167 70 0.167 88
4 0.164 44 0.164 82 0.165 89 0.164 88 0.166 23 0.165 12 0.165 52
5 0.167 86 0.166 80 0.166 44 0.166 96 0.169 20 0.169 86 0.171 61
6 0.166 93 0.167 50 0.167 61 0.167 69 0.164 92 0.164 64 0.162 70
RYL RS 0.007 83 0.007 03 0.003 75 0.007 83 0.010 29 0.012 54 0.018 35
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