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ABSTRACT: As an innovative effort to secure economically viable heat recovery system, various
fin shapes for industrial fin-tube heat exchangers have been studied for better performance. In this
study, the waste gas heat recovery from four different fin shapes was experimentally performed
for heat transfer rate and pressure drop. According to the tested results, the twist and wavy shape
fins of rectangular type show the superior performance in terms of Goodness factor and jH/f factor
ratio, whereas the circular spiral fin shows the inferior values. Experimental results shows good
comparison with the numerical results with a slight discrepancy of 5%, which is quite resonable.
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Table 1 Specifications of heat exchanger

Fin and tube material Carbon
steel
Number of tube row, Nt 3
Number of tube in one row, NT 5
Number of fin per inch 6
Tube outer diameter{mm), Do 25.4
Tube inner diameter(mm), D: 2375
Tube spacing in longitudinal(mm), S| 54
Tube spacing in traverse(mm), St 54

Table 2 Specifications of various fins

. . 1 .
No| i [ No o ) | Tk
mm)

1 | Spiral 6 50.8(D)

2 | Plain 6 50.8x50.8 08

3 | Twist 6 50.8x51.2

4 | Wavy 6 50.8x51.2
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Table 3 Gas and water inlet conditions

Gas Water
5 3 o Flow rate

Temp.(T) | Q(m”/s) | Temp.(T) (kg/hr)

165.86 378.18

160.43 423.55

60 5,000
155.85 464.85
151.42 508.03
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Fig. 7 Dimensionless pressure drop.
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Fig. 9 The ratio of dimensionless heat tran-
sfer coefficient to pressure rate(GH/D).
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