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Optimization of compact heat-exchanger based on'3D
distributed- parameter model

ZHANGLi-na, YANG Chumxin

(School-of Aeronautics Science and Engineering ,
Beijing-University of Aeronautics and-A stronautics;Beijing 100083, China)

Abstract,: With the mesh generation_method-based on fin passages and element control
equation, a new three-dimensonal distributed-parameter model for compact heat exchangers
was developed. \On the bas s of this model and the principle of minimum entropy generation,
an optimization methodology was realized with genetic algorithm (GA) , by which the geom-
etry dimensen of the heat exchanger and thefin surface type and sizing can be optimized s m-
ultaneoud y.—The distributed-parameter model which takes account of the variation of local
fluid physical properties in the heat exchanger can be applied to wet conditions or phase
change conditions. Moreover , because it avoids the complexity of CFD method and shortens
the computer execution time greatly , the optimization based on distributed-parameter model
is very practical. This optimization methodology can be extended to other kinds of heat ex-
changers and heat snks.

Key words: aerogpace propulgon system; compact heat exchanger ; 3D distributed-parameter ;
minimum entropy generation; GA (genetic agorithm) ; optimization
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Table 2 Comparison of optimized and original design
[10]
, L/am 0.190 0.190
W/ m 0.122 0.114
H/ m 0.266 0.262
Nsin,h 16( ) 34( )
! (0] Nfin,c 16( ) 43( )
' ' R,/ m 0.000 84 0.0017
, R./m 0.000 84 0.002 1
, b/ 'm 0.008 76 0.009 5
b/ m 0.008 76 0.012 3
n 0.75 0.70
A pn/ kPa 0.675 0.545
4 A p/ kPa 1.344 1.322
W/ kg 2.58 1.87
v/im 0.006 17 0.005 67
, 193 mm x 130 mm Sen/ (31 kg - K) 4,897 4. 489
x 280 mm, 1 .
1 2 , B b W,
Table 1 Initial conditions V
/ / / / '
29 8 %; 8.1 %; 8.3%,
kPa (kg/ 9 kPa
221 425.0 0.169 3.0
118 96.5 0.338 1.4 , 3.
3
, Table 3 Comparison between DPM and IPM
’ / / ! /
3 ! kW
(J/kg- K
148.3 155.2 13.26 4.489
' ' 143.4 157.8 14.13 4.853
, 4.489J/ (kg - 4.9 2.6 0.75 0. 364
K) . 2. 3.3%  1.7%  6.6% 8.1%
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