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The uniformity of refrigerant distribution in evaporator coilicircuits, facilitated by the refrigerant distributor at the
evaporator inlet, plays a crucial role in enhancing the efficiency of refrigeration systems. In this study, to investigate
the effect of distributor geometric parameters on distribution uniformity, a numerical simulation of R22 refrigerant
flow at an evaporating temperature.of -18°C wasiconducted using ANSY'S Fluent based on the finite volume method.
Assuming isothermal flow within the distributor, the effects of atomized two-phase flow, phase change, pressure
fluctuations in the outlet branches;iand the wall'roughness of the distributor chamber on distribution performance were
investigated. Furthermore, the feasibility of employing an atomizing nozzle by integrating the effects of two-phase flow
dispersion with the choking phenemenonyin convergent-divergent nozzles was studied. The numerical results indicate
that the mass flow rate deviation from the mean value at the outlets of the critical distributor is 0.045, compared to
0.521 for the VenturiftypeaAlthough increasing wall roughness in the distributor chamber leads to a velocity reduction
at the throatofithe critical distributor nozzles, it establishes a favorable balance between minimal pressure drop and
distributiomuniformity.“Additionally, the results demonstrate that for a constant nozzle diameter, increasing the inlet
mass flow ratepand for a fixed flow rate, decreasing the nozzle diameter, leads to improved distribution uniformity in
the outlet branches, Finally, it was shown that the findings of this research can also be generalized to pure refrigerants.
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Fig.1 Geometry of Atomizing Critical Nozzle-type Distributor
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Table 3 Validation with total pressure drop in critical distributor

Parameter Reference [19] Present Study Relative error
Total Pressure Dro
P 246154Pa  262533.9Pa 6.65%
(aP)
0.14
012 .
_ . - —* .
2 0.10 3 '/0
= »-
o .
g oos
v = Simulation
2 0.06
2 =— Paper of Sun et. al [19]
4
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Fig.3 Comparison of pressure drop in critical distributor for
independence from the simulation mesh of the present study with the
study of Sun et al. [19]
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Table 1 Mesh independence study

Number of cells Pressure drop (pa) Relative error
443581 287264 7.3%
673817 279372 3.2%
894679 265422 0.9%
1162482 262937 =

Fig.2 Detailsiof meshing.
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Table 2 Comparison between the experimental results of Zhang et al.

[19] and the present numerical study

Branch M:(a]s(sg;;(;w Simulation STD,, |Experimental STD,, | §,,%
Outlet 1 -0.005746451

Outlet 2 -0.005984561

Outlet 3 -0.005675089

Outlet 4 -0.007007178,

Outlet 5 -0.006117286,

Outlet 6 -0.006292214

0.07197 0.068 5.8
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study
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