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Entropy Generation Minimization for Plate-Fin Heat Sinks

Part 1: Unconstrained Optimization
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Abstract
The optimum dimensions for a plate-fin heat sink in this
paper were investigated by entropy generation minimization

method which the entropy generation rate of the system was

regarded as the objective equation. In this study, the objective
equation was solved without constraints for 4 design parameters
as follows: number of fin (N ), fin height (H ), fin thickness
(d) and air approach velocity (7,). All or some of these
design parameters were selected to be the unknowns (while the
rests were prescribed) therefore there were 3 cases - case1: N
andH , case 22 N, Hand d, and case 3: N,H ,dand V.
For case1, d = 1 mm was given. For case1 and 2, Vf =2mls
was given. The heat dissipation (Q) of 50 W, the heat sink
material thermal conductivity (k,) of 200 W/m'K, and the

ambient air temperature of 25 °C were used for all cases. The
optimum solutions obtained from case 1 and 2 were very closed,
e.g. N =26 and 25, and H = 92.5 and 92.9 mm, respectively.
For case 3, the optimum solutions were N =19, H = 136.9
mm, d = 1.9 mm and Vf = 1.3 m/s. It is clear that a wider fin
space and larger fin height was achieved and a small air velocity

was required.
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