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Thermo-Flow Analysis of Offset-Strip Fins according to Prandtl Number
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ABSTRACT: This paper numerically investigates thermo-flow characteristics of offset strip
fins to obtain a correlation between heat transfer and pressure drop. The flow was divided
into three regimes, i.e. laminar, transition and turbulent. The predicted j and f values from the
SST k-w turbulence model agreed with previous correlations with the error less than 20% in
transition and turbulent regimes. Heat transfer and pressure drop were predicted by varying
Prandt]l number from 0.5 to 40. The Prandtl number showed little effects on pressure drop but
had great effect on the heat transfer characteristics. An overall correlation to predict j was
suggested by incorporating the effect of Pr and a new j correlation was suggested for each
Pr.
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Fig. 1 Schematic diagram of the offset strip
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Table 1 Geometric parameters of 16 offset—

strip fins
No. Dh (mm) a 5 v
1 1.435 0.500 0.033 0.083
2 1.316 0.180 0.036 0.111
3 2.185 0.250 0.031 0.067
4 1.200 0.127 0.040 0.125
5 1.131 0.556 0.036 0.100
6 1.652 0.467 0.047 0.107
7 1.540 0.133 0.036 0.100
3 1.954 0.405 0.028 0.067
9 2.554 0.465 0.023 0.050
10 3.145 0.167 0.042 0.050
11 1.139 1.000 0.020 0.042
12 2.144 0.714 0.012 0.075
13 1.437 0.500 0.031 0.083
14 1.534 0.583 0.047 0.107
15 1.434 0.500 0.034 0.083
16 1.534 0.583 0.047 0.107
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Fig. 3 Comparison of present correlation with
Manglik and Bergles's.
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