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Abstract — An experimental study is performed to investigate the effect of air-side heat transfer and friction
on characteristics of finned tube heat exchanger under dry surface and wet surface conditions (RH 50%,
70%). Air enthalpy calorimeter is used to obtain the performance evaluation and analysis of a fined tube
heat exchanger. Four finned tube heat exchangers with slit fin or plain fin are tested. The number of tube
rows are 2 and 3, and the tube diameter is 7 mm. Air-side heat transfer and friction are presented in terms
of j factor and friction factor. At dry surface condition, j factor decreases with increasing Re and j factor of
3 row is lower than that of 2 row. Also, the friction factor of a slit fin is larger than that of a plain fin. At
wet surface condition, the heat transfer effect is more significant in the case of the slit fin than the plain fin

and 2 row than 3 row. The j factor and friction factor are affected by humidity, tube row and fin configu-
ration.
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Fig. 1. Schematic of the experimental apparatus.
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(a) slit fin configuration

Fig. 2. Details of the slit fin and plain fin geometry.
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Table 1. Geometric details of heat exchanger samples.

[unit : mm]

Sample Tube diameter Fin type Fin pitch Pt Pl Fin thickness Tube row
1 7.0 plate 1.4 12.5 19 0.105 2
2 7.0 plate 1.4 12.5 19 0.105 3
3 7.0 slit 1.4 12.5 19 0.105 2
4 7.0 slit 1.4 12.5 19 0.105 3
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Fig. 3. Variation of j factor and friction factor on
the number of tube rows in dry sarface conditions
(RH 50%; (a) slit fin, (b) plate fin).
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Fig. 4. Variation of j factor and friction factor on
the number of tube rows in wet surface conditions
(RH=50%, 70%; (a) slit fin, (b) plate fin).
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