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Entropy Generation Minimization for Plate-Fin Heat Sinks

Part 2: Constrained Optimization
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Abstract

A plate-fin heat sink problem was studied for the optimum
for the dimensions, material, and the required air velocity by the
minimum entropy generation method. The optimization had the
following constraints: geometric dimension limits and fin
efficiency. For case 1, the unknowns are: number of fin (N), fin
height (H), and fin thickness (d), while air approach velocity (V)
equal to 2 m/s was given. For case 2, the unknown design
parameters are: N, H, d, and V; . In addition, the variation of
thermal conductivity (K;) of 50, 100, 200, and 400 W/m-K were
also investigated in both cases. The number of fin, N =20 was
obtained in case 1 for all values of K. The increase in K
resulted in a longer fin dimension and a lower base plate
temperature, up to 6 ° C as compared to that of the case when
Ks = 50. In case 2, N =26 and V; =3 m/s were observed. . The
increase in K; showed the same trend as those observed in

casel. The reduction in base plate temperature was up to 8° C

comparing to the case when K =50.
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ko | N | H(mm) | d(mm) | Sy, | b(mm) | q/b | 6,(°C) | AP(Pa) | Vol.(mm’)
50 | 20.64 30.30 1.75 0.00997 1.20 24.93 16.67 48.50 97168.45
100 | 20.87 39.70 1.35 0.00814 1.60 24.80 13.73 26.56 99116.51
200 | 20.83 49.70 0.98 0.00699 2.00 24.89 11.87 16.24 90762.51
400 | 19.99 56.80 0.80 0.00625 2.30 24.53 10.73 12.07 82303.64
T 2 Namsaammummmm:ﬁqﬂ 4 guwdseenuwuy N, H,d, ua v,
v, b AP Vol.
H d I . .
ke | N S gen H/b | 6,(C) ;
(mm) (mm) (m/s) (mm) (Pa) (mm”)
50 | 25.74 25.00 1.37 2.85 0.00934 1.00 24.99 14.13 96.35 80118.28
100 | 26.95 31.40 1.00 3.00 0.00752 1.30 24.66 11.38 59.07 77316.99
200 | 26.08 39.90 0.76 3.00 0.00638 1.60 24.91 9.78 36.55 72877.45
400 | 24.93 47.00 0.60 3.00 0.00568 1.90 24.97 8.76 26.44 65842.98
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