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Experimental Study of the Heat Transfer Rate of the Plate Fin-Tube
Condenser for a Household Refrigerator
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Abstract A plate-fin tube type heat exchanger has a lighter weight, approximately 30%, than the conventional
circular-fin type condenser of household refrigerator. Because the low weight means low cost, it can have significant
effects on the growth of related businesses if similar performance can be guaranteed. To check the possibility of the
use of such a plate fin-tube condenser, experimental evaluations were performed in this study. Four different
condensers including a conventional circular fin-tube condenser were used for the test. A well designed refrigerant
supply system was used to supply similar conditions with a refrigerator, and the heat transfer rate and pressure drops
of air side were measured precisely. As a result, the plate fin-tube type condensers showed a lower heat transfer rate
of more than 13% than the conventional circular fin-tube type condenser, but the air side pressure drop was reduced
and the heat transfer per unit weight was increased. Therefore, it shows the possibility of the use of a plate fin-tube
type condenser after optimizing the air flow path and increasing the air flow to make a similar heat transfer rate.

Key Words : Plate-fin tube type condenser, Circular-fin type condenser, Condenser of the household refrigerator, Cost
effective condenser, Heat Transfer rate, Air side pressure drop
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[Fig. 2] Schematic diagram of circular fin-tube and
plate fin-tube
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[Table 1] Geometric data of experiment heat exchangers
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[Fig. 3] 3-D view of three samples of plate fin-tube
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[Fig. 4] Schematic diagram of test loop in air side flow
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[Fig. 5] Schematic diagram of test lopp of refrigerant side

Fig. 55 A&FA2 R-134as AHES W) 35 3=
ojty. dugtr|e] WS Aofstr] flste] dulghr] <}

Z o] WBE A=3619] 3L, Heater 17} Heater 25 A&

Model L Plate Tube Weight Fin(mm)
(mm) (mm) (mm) (kg) D Width | Height Pitch Shape
Circular fin-tube 180 - 16650 3.07 17 - - 7.3 Circular
Sample_1 148 2667 16002 2.13 - 10 11 - Rectangle
Sample_2 148 2667 16002 2.13 - 10 11 - Rectangle
Sample_3 143 2667 16002 2.15 — 15 10 — Rectangle
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[Table 4] Experiment results
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