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Heat Transfer Characteristics of a Circular Fin-tube Heat Exchanger
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ABSTRACT: An experimental study was conducted to investigate the heat transfer charac-
teristics of a circular finned—tube heat exchanger. The nineteen cases of configuration varying
fin material, fin outer diameter and fin pitch were tested by means of the experiment and the
numerical calculation. The measured heat transfer data for the circular finned-tube heat ex-
changer were provided. A transition of heat transfer was found in the case of low fin pitch.
The thermal conductivity of fin affected on the pure heat transfer coefficient.
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Fig. 1 Schematic diagram of the circular finned-
tube heat exchanger.
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Table 1 Dimensions and specifications of the
circular-finned tube heat exchanger
used in the present work

Name Symbol| Unit Dimension
Tube diameter D m 0.0254
0.0381
Fi.n outer D m 0.0446
diameter ° 0.0508
0.0572
. . 0.0004
Fin thickness t m 0.0021
0.00254

Fin pitch Py m 0.00360 (Qz)
0.00468
Thermal 383 (Cw)
condsgtrilvity kf |[W/m-K 204 (AD)

of fin 13.4 (STS)
1.4 (Qz)
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Fig. 2 Schematic diagram of wind tunnel used in the present work.
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Fig. 3 Comparison of j factors of the circular

finned-tube heat exchangers ( P;/D=
0.10 for copper, aluminum and stainless
steel fins, P;/D=0.14 for quartz fin).
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Fig. 4 Comparison of j factors of the circular
finned-tube heat exchangers ( P;/D=
0.184).
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Fig. 5 Comparison of j factor obtained by the
numerical calculation and the experi-
ment.
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Fig. 6 Fin efficiency versus Reynolds number
( P;/D=0.10 for copper, aluminum and
stainless steel fins, Py/D=0.14 for quartz
fins),
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