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Numerical Analysis of Fluid Flow in Freezer Duct of Refrigerator
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Abstract

A numerical study has been performed to design duct parameters in the freezer of a domestic

refrigerator. The visualization results of FDM analysis using the standard k-e model with inlet

boundary conditions modelled in this paper show good agreements with the experimental ones in

predicting overall flow characteristics. Dominant vortex flows are found in the left upper and right

lower corners, while there exists large turbulent kinetic energy around the fan and right upper

side of the fan. It, in turn, has effects on the performance and noise. It is recommended to locate

the outlet far away from the fan in order to reduce the noise level.
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Table 1. Scheme and relaxation factor in gov-
erning equation

scheme | relaxation factor
Velocity Hybrid 0.65
Pressure Qenteral 1.0
Difference
Turbulent kinetic energy | Hybrid 0.7
Turbulent kinetic energy .
dissipation ratio Hybrid 0.7

F-room outlet

R-room outlet

Fig. 1 Grid distribution
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Table 2. Boundary conditions for the flow geom-etry

Boundary condition
Va=0 (0<r<12.4)
Va=138.94r — 1.737 (12.4< r<41.25)
Velocity Va=—290.51r+ 15.978 (41.24<r<55)
In let Vt=—1~— (Ps +—1 pVa*)
np-u ‘2
Turbulent kinetic energy k=1x10—
Turbulent kinetic energy dissipation ratio e=1x10—*
Pressure Pr=00
P.=1.43
U _
Velocity ax =0
Out let o
Turbulent kinetic energy —o =0
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Turbulent kinetic energy dissipation ratio 5a =0
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Fig. 6 Experimental apparatus of visualization
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