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Optimization of Heat Exchanger Networks with Shunt by Evolutionary
Probability Differentiation Strategy

YANG Zhi-hua'*,CUI Guo-min'?,XU Yue'* ,XIAO Yuan'”
(1. School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai, China, Post Code ;200093 ;
2. Shanghai Key Laboratory of Multiphase Flow and Heat Transfer in Power Engineering, Shanghai, China, Post Code ;200093 )

Abstract; The optimization of heat exchanger network by the random walk algorithm with compulsive e-
volution has the advantages of simple procedure and strong globle searching ability. However, the different
evolutionary probabilities are required in different evolutionary stages during the optimization ,and a single
evolutionary probability is difficult to meet the actual needs of different stages. Therefore,an evolutionary
probability differentiation strategy is proposed,and its core ideas are the heat exchange level of streams i-
dentified by intelligence ,the evolutionary probability adjusted by dynamic condition and the evolution par-
ticipated compulsively by streams with utility , which makes the algorithm have strong structure searching
ability in the early stage. For the streams with full heat exchange,the globle fine searching ability of the
algorithm is enhanced by reducing evolutionary probability. The 15SP and 39SP examples are used to veri-
fy the results,and the annual comprehensive costs are 1 494 690 $ /a and 1 894 477 § /a, respectively.
The results show that the strategy can improve the optimization efficiency and quality of the algorithm.
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Tab. 1 Comparison of optimized 15SP results

X WAH BAH ek TAC/

il THF/MW  T#E/MW  $oc $ -a”!
BJORK K M!* - - - 1513 854
PAVAO I, V14 10.11 7.73 19 1 525 394
Lils] 10.22 7.85 18 1513 253
CAO mei''® 10.41 8.04 18 1511 549
FIEG G 10. 61 8.24 15 1510 891~
MATTHIAS 8] 10.28 7.9 18 1501 070 *
PAVAO L V%! 9.76 7.38 17 1497 325~
XU Yue!? 9.74 7.37 16 1494 913*
FiNy'e 9.75 7.38 16 1 494 690
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Tab.2 Comparison of optimized 39SP results
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Luo et alt?!] 8.07 11.30 4 1965478
Emnst et al'?] 8.10 11.40 46 1 943 536
Zhang et al'?! 8.14 11.45 47 1939 149
Sun Tao ] 8.57 11.64 4 1933752*
Huang Karimi %] 8.22 11.53 43 1937377*
Xiao et alt2*] 8.34 11.64 45 1925 783
Lean Vitor Pavio et al'®!  8.19 11.53 42 1900614*
A 7.88 11.23 44 1 894 477
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