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Performance Characteristics of Fin-Tube Heat Exchanger having Large Diameter Oval

Tube for Dryer
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Abstract The objective of this paper is to provide design data of fin-tube heat exchanger which have a large diameter oval
tube for dryer application. In this study, the heat transfer and pressure drop performance characteristics of the fin-tube heat
exchanger were compared with Dittus-Boelter and a new correlation equation using Wilson plot method. The simulation
results based on section by section method were compared with experimental results. These results showed that a new correlation
equation using Wilson plot method provided better prediction, about 3 to 12%, than the Dittus-Boelter equation, from the
experiment comparison. Also, the pressure drop of simulation results showed much more deviation with the experimental

results..
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Fig. 1 Photo of heat exchanger.

Table 1 Specification of heat exchanger

Parameters Value
WxHXL(mm) 114x648%1409

Tube arrange(EA) 2x24
Pass 4

Outer tube diameter(axb)(mm) 36x14
Tube thickness(mm) 2.15
Transverse tube pitch(mm) 27
Longitudinal tube pitch(mm) 57
Fin pitch(mm) 3

Fin thickness(mm) 0.33

Fin type Plain

Tube and Fin material SPCC
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Fig. 2 Section-by-section modeling concept of the
fin-tube heat exchanger.
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Fig. 3 Schematic of experimental set-up.

Fig. 4 Photo of experimental set-up.
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Table 2 Operating conditions

Conditions Value
Air temperature(C) 100
. L 50, 90, 130, 170 ,
Air flow rate(m'/min) 210, 250
Oil temperature(C) 1200
19.5, 21.5, 23.5,

Oil flow rate(m'/h) 255 275 205

Basic Condition.
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