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CFD ANALYSIS OF HEAT TRANSFER PERFORMANCE OF A REFRIGERATOR CONDENSER

S.S. Yoo,*1 DY. Hwang,1 M.S. Lee,1 B.Y. Han' and HK. Park’

In this study, the heat transfer and flow field of condenser used on Kim-chi refrigerator is analysed with
numerical method. Main objective is to present the base data for designing new condenser model with improvement
of heat transfer performance. For CFD analysis, a commercial code, STAR-CCM+ was used. The water was used
for the inner working fluid and the air was used for the outer fluid. The condenser type used in this study is a flat
plate fin-and-tube heat exchanger. As factors for performance analysis, the effect of condenser geometry and air
velocity was investigated. As a result, it has been observed that there is a suitable fin pitch with which heat

transfer performance of condenser is maximized.

Key Words : -5 7](Condenser), ¥-¥ & 113+7](Fin-tube Heat Exchanger), ¥ 3] X|(Fin-Pitch), &< (Heat Transfer)
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Table 1 Geometry of Condenser
MZO (1)
Area 20.5mmx86mm ox;
Fin ;lilrllcbl:;eisf (gr)ls 0.2(r)nm Table 2 Specification of models for the fin pitch
Outer diameter (D),) 4.76mm Model No. | Finpitch(7;) | Model No. | Fin pitch(7)
Inner diameter (D,) 3.36mm M1 2.2mm M5 6.2mm
Tube Total length (Z) 930.65mm M2 3.2mm M6 7.2mm
Row pitch 21.74mm M3 4.2mm M7 8.2mm
Number of rows 4 M4 5.2mm M8 10.2mm
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Fig. 4 Comparison of heat transfer coefficients for air velocity
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Fig. 5 Comparison of heat transfer coefficients for fin pitch

Fig. 6 Velocity vector maps of M2
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Fig. 7 Velocity vector maps of M7
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