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Performance Characteristic of Large Diameter Oval
Finned-Tube Heat Exchanger for Dryer
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Abstract: The objectives of this paper are to obtain an empirical equations regarding the correlations
between heat transfer and pressure drop of oval fin-tube heat exchanger having large diameter using
wilson plot method. It was difficult to find any recommendable heat transfer and friction factor correlation
available for our large diameter experimental cases. Overall heat transfer coefficients are composed of the
heat transfer coefficients both inside and outside tubes. The resulting empirical correlations for the Nui
and f-factor are given as Nui=0.014611260&)9107"0'3 and f=4.366Re %', respectively. The empirical
correlations of the Nui and f-factors were developed for the large diameter oval finned-tube heat
exchanger as a function of the Reynolds number. As the EG(Ethylene glycol) and air flow rate increases,

the heat transfer rate and pressure drop is increased largely.
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Fig. 1 Schematic diagram of fin-tube heat exchanger

Table 1 Specification of heat exchanger

Item Unit Value
Size (WxHXL) mm | 114 % 162 % 199.8
Tube diameter (axXb) | mm 36 <14
Transverse tube pitch | mm 27
Longitudinal tube pitch | mm 57
Fin pitch mm 3
Tube & Fin material - Fe




Table 2 Similarity conditions

Conditions Unit Seriola EG(50%)
Temperature T 220 47.6
Flow rate m’/h 15 2.218
Pr - 16.31
Re - 2376

Table 3 Wilson plot conditions

Case | Temperature(C) | Capacity/area (kW/m?)
1 0.85
47.6
2 0.6
3 0.85
42.6
4 0.6

Table 4 Operating conditions

Conditions Unit Value
D .
ry bulb c 20
temperature
t bl .
Air | Vet blub C 9.274
temperature
Flow rate | mim | 3516 4688, 5.860",
W 7.032, 8.204
Temperature (¢ 47.6
EG Concentration % 50
1.330, 1.774, 2.218"
3 s s 5
Flow rate m’/h 2,661, 3.106
*Basic condition
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Test
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Constant
temperature
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DATA Recorder

Fig. 2 Schematic diagram of the experimental setup
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Fig. 3 Wilson plot for various conditions
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