st AT M5 EHEY 341

l EGEN

10

CONVECTIVE HEAT TRANSFER CHARACTERISTICS
OF OVAL FIN-CIRCULAR TUBE HEAT EXCHANGER

H.C. Kang*1 and JH. Lec’

The purpose of the present study is to investigate the flow resistance and the heat transfer characteristics of
oval fin-tube heat exchanger. Six kinds of oval fin having the same fin area and the different diameter ratio tested
numerically. Test data for the heat transfer, pressure drop and fin temperature were shown and discussed. The
pressure drop and heat transfer increased for increasing the oval fin diameter ratio(diameter of span-wise direction
to diameter of longitudinal diameter) up to 50% and 45% respectively.
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Fig. 1 Form rolling method
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Table 1 Dimensions of the fin-tube heat exchanger tested in the
present work(unit in mm)

D .Tube Span-wise Lon}gitudinal lj‘in ) Fin
diameter| diameter diameter | pitch | thickness

Symbol D, D, D, Py t
DR062| 254 39.9 64.6 4.8 1.0
DRO75| 254 44.0 58.7 4.8 1.0
DR100| 254 50.8 50.8 4.8 1.0
DR133| 254 58.7 44.0 4.8 1.0
DR162| 25.4 64.6 39.9 4.8 1.0
DR200| 25.4 71.8 35.9 4.8 1.0
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Fig. 2 Schematic diagram of oval fin-tube heat exchanger
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Table 2 Test conditions of the heat exchangers in the present

work
Parameter Unit Dimension
Thermal conductivity of fin, ¥ | W/m'K 401
Wall temperature, T,, °C 100.0
Inlet fluid temperature, T, °C 0.0
Velocity of fluid, u mis | 09 ”
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Fig. 3 Numerical domain and grid in the present study (a)
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Fig. 4 Comparison of pressure drop for diameter ratio
(D,,/D,;) of oval fin
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Fig. 5 Comparison of heat transfer coefficient for diameter
ratio(D,,/D,,) of oval fin
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Fig. 6 Comparison of Nusselt number for diameter ratio
(D.,/D,) of oval fin
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Fig. 7 Heat transfer enhancement according to diameter
ratio(D,,/D,;) of oval fins
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(a) Re, = 3,800, DR062, laminar model
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(b) Re,, = 3,800, DRO75, laminar model
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(c) Re, = 3,800, DR100, laminar model
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(d) Re, = 3,800, DR133, laminar model
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(f) Re,, = 3,800, DR200, laminar model

Fig. 8 i i
g. 8 Isotherm lines of the fin in the present numerical experiment
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