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Optimization of an Annular Fin with a Pipe of Variable Inner Radius for
Fixed Fin Volume
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Abstract: Optimum values of fin performance and dimensions for an annular fin with a rectangular profile and
a pipe with variable inner radius are determined by using a variable separation method. The range of
ambient convection characteristic number that results in optimum heat loss is listed. The optimum heat loss,
corresponding optimum fin effectiveness, fin length, and fin height are presented as a function of the inner
radius of the pipe, inner fluid convection characteristic number, fin volume, and ambient convection
characteristic number. One of the results shows that the optimum heat loss, fin effectiveness and fin length
increase linearly with the inner radius of the pipe when both the fin volume and fin-base radius are fixed.
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Fig. 2 Modified heat loss vs.
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Table 1 Range of A/ for existence of optimum

heat loss
M<b for Q

Vv R, M, b
0.1 0.7 2 0.0864
10 0.1625
0.95 2 0.1451
10 0.3494
0.5 0.7 2 0.0679
10 0.1166
0.95 2 0.1062
10 0.2085
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