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Optimum Design of Plate-Fin Heat Exchanger
with Genetic Algorithm
ZHANG Li-na, YANG Chun-xin, - WANG An-liang
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Beijing University, of \Aeronautics and Astronautics, Beijing 100083, China)

Abstract: A method of optimum design for a plate-fin heat exchanger based on genetic algo-
rithm (GA) is put-forward in this paper. Not only the structure of a heat exchanger can be opti-
mized with this method, but also the optimal type selection of fins can be obtained in the case of
many types of fins are given. For different requirements of design, weight or effectiveness of a
heat exchanger can be taken as an object function respectively by GA. A database of fins has been
set up for selecting the optimal type of fins easily, which includes the geometric parameters, heat
transfer factors and friction factors of fins. T hese parameters can be directly applied to computer
programs. Compared with the conventional optimization results, it is showed that the weight and
the volume of heat exchanger optimized in this paper are both reduced. T he optimizing software
and the database of fins are universal and can be used for general optimum design of heat ex-

changers.
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Fig. 1 The structure of fin
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Fig.2 Flow chart of optimum design with-GA
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Table 1 Demonstrations of the database of fins
/
/mm /mm / mm / mm / (m* m®) /
11 11 1.28 6.35 1. 875 0.152 1 841.0 0.849
31 13 2.29 6.35 3.08 0.152 1 204.0 0.756
48 16 1. 61 7.72 2.07 0.102 1 726.0 0.859
54 1 2.22 10.49 3.23 0.152 1152.0 0.847
j {as, a2 an a0} f {bs, bz, bi, bo}
11 11 {- 0.1815,2.1352,- 8.479 7,8.876 3} {- 0.011 4,0.547 7,- 3.7571,4. 9417}
31 13 {- 0.1162,1.2623,- 4.871 4,4.357 5} {0.0155,0.0844,- 1.542 9,2.014 2}
48 16 {- 0.0838,0.9327,- 3.872 0,3.623 1} {0.067 2,- 0.401 7,- 0.0258,0.513 8}
54 1 {0. 127 9,- 1.3298,4.218 3,- 5.956 8} {0.054 5,- 0.5459,1.4188,- 1.903 1}
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Table 2 Comparison of optimum results for GA with literaturel!!
SI1Z [1]
Li/m 0.31 0. 18 0. 137 0.097
L»/m 0.33 0.33 0. 159 0. 285
Liy/m 0.15 0.24 0. 371 0.240
f inn e e e 13
fin, —_ —_ —_ 4
P/ mm 4.57 2.42 2. 36 2.2
P¢./mm 4.57 2.55 4, 32 4.3
S,/ mm 6.35 5.38 6. 56 6.2
S./mm 6.35 8. 27 6. 55 10. 7
G 0.95 0. 95 0. 95 0.95
$P,/ kPa 0.5 0.5 0. 495 0. 496
$P./kPa 2.13 2. 13 2. 134 2. 087
W/kg 5.368 6.744 4. 052 2.527
s R 37.64%, 18.41%
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Fig.5 Process of optimal type selection 6
of fins with GA Fig.6 Process of different fins for hot flow passage
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Table 3 Optimum resul ts for the maximum
effectiveness
(3)
Li/m 0. 176 0.132 s
Ly/m 0. 166 0.399 s (
Liy/m 0. 366 0.232 )
finy, —_— 13
fine — 5
P,/ mm 4.55 2.06 ’
Pt/ mm 2.16 3.69
S/ mm 6.91 5.72
S/ mm 6.00 9.26 [1] . [J].
. 1994, 26(4):489- 494.
W/ kg 5.3 5.3 (2] : [D].
$Pw/kPa 0.49 0.45 - 2001
$P./kPa 2.13 2.06 (3] ’ : [M].
, 1997.
[4] . [M]. , 1992,
G 0.972 0.988 [s1 [ 1] W M, A L. [Mm]. 5

,1997.



