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ABSTRACT : In this study, the air-side heat transfer coefficients of several types of
evaporators in the household freezer/refrigerators are investigated. The types considered in
this work are: discrete flat plate fin-and-tube type(in-lined tube array), continuous flat plate
fin-and-tube type(staggered tube array), and spine fin-and-tube type(in-lined tube array).
The heat transfer correlations obtained from this study for each heat exchangers could expect
heat transfer coefficients less than 5% of errors. The result indicates that the air-side heat
transfer performance of spine fin-and-tube type evaporator shows the highest value under dry
conditions, but discrete flat plate fin-and-tube type evaporator shows the highest value among
these three evaporators under frosting conditions.

Key words : Heat transfer(d %), Discrete flat plate fin-and-tube type(2& FHg¥ A #E),
Continuous flat plate fin-and-tube type(®994 3% ¥ #3), Spine fin-and-tube
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Table 1 Heat Exchangers used in a domestic
refrigerator

No. Type Structure

Discrete flat plate
fin-and~tube

Continuous flat plate| 3%
fin-and-tube

3 | Spine fin-and-tube -
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Fig. 1 Schematic of experimental apparatus.
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Fig. 2 Refrigerant supply unit.
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Table 2 Geometric sizes of testing heat

exchangers
Heat Exchanger No. 1 2 3
T Discrete |Continuous Spine
ype flat plate | flat plate P
Tube array In-lined | Staggered | In-lined
No. of tube rows 7 10 5
No. of tube steps 2 2 2
Tube outer diameter| 85 mm 79 mm 94 mm
Fin thickness 0.2 mm 02 mm | 0.15 mm
Size of Width 258 320 300
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Fig. 3 P-h Diagram on Refrigerant supply unit
for heat exchanger test.
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