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INFLUENCE OF THE THERMAL CONTACT RESISTANCE
ON THE FIN-TUBE HEAT EXCHANGER PERFORMANCE

S.S. Y0o,* M.S. Lee,! B.Y. Han® and H.K. Park®

In this study, the heat transfer and fluid flow characteristics of a condenser for a refrigerator are analyzed
with the numerical method. The main objective of the study is to obtain basic data in order to develop a new type
of condenser focused on an influence of thermal resistance of air side and thermal contact resistance on the heat
transfer performance. The CFD technique was used for whole study, and experiments were performed in order to
verify the reliability of the numerical analysis and predict the thermal contact resistance. In this study, a heat
exchanger sample was made of a part of condenser to make the experimental and numerical analysis simple and
efficient. Water was used for the inner working fluid of the heat exchanger, and an experimental apparatus was
composed concisely. A heat exchanger sample of tube type was used to verify the reliability of numerical analysis,
and a heat exchanger of fin and tube type was used to predict the ratio of thermal contact resistance to the overall
thermal resistance.
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(b) Fin-tube type

(a) Tube type

Reglonl: Air

|

Thermal contact resistance, R,

I

Region2: Steel

Regliond: Water

Regiond: Steel

(c) Substance for each region of fin-tube heat exchanger

Fig. 3 Heat exchanger models
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Table 3 Properties of Substance
Property Value
Density (p,) 1.18415 kg/m?
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Thermal conductivity (k,) | 0.0260305 W/m-K
Density (p,) 7832.0 kg/m®
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Fig. 5 Geometry of the fin-tube type heat exchanger models
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-8-Numerical solution

& Experimental result

0 i

Hedt transfor (W)

o 0.5 1 15 2 15 3 s 4 45

Alr velocity (m/s)

Fig. 6 Comparison of heat transfer for the tube type heat
exchanger by experiment and numerical analysis
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Numerical solution (g*, = 25107 m*K)

Air velocity (m/s]

Fig. 7 Comparison of heat transfer for the fin-tube type heat
exchanger by experiment and numerical analysis
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Fig. 8 Temperature fields of fin-tube type heat exchanger by numerical analysis, /&, , =0 m*- K/ W
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Fig. 9 Temperature fields of fin-tube type heat exchanger by numerical analysis, &', , =2.5x10"* m*- K/ W
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Fig. 10 Temperature fields of fin-tube type heat exchanger by thermographic camera
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300 || uTube

Heat transfer (W)

250 |
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0
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Air velocity [m/s)

Fig. 11 Comparison of heat transfer for air velocity of heat
exchanger models by numerical analysis, fin pitch = 10
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Fig. 12 Comparison of heat transfer for fin pitch of heat exchanger
models by numerical analysis, air velocity = 0.5 m/s
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velocity of heat exchanger models by numerical
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