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Analysis on Influencial Factors in Heat Exchanger Network
Optimization and the Strategy for Jumping out
of Local Optimal Solution

HU Pei, CUI Guo-ming

(School of Engergy and Power Engineering , University of Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract: A mathematical model for heat exchanger network optimization was established based on
the stage-wise superstructure. By analyzing the serious nonlinearity of the model, it is shown that
two key factors , namely, the matching mode and the exchanger area, have a strong impact on
calculation efficiency and accuracy. Moreover, the heat exchanger network optimization problem
belongs to the mixed integer non-linear programming problem, so, it is easy to fall into the local
solution in optimization process. In order to relieve this limitation in the synthesis of heat
exchanger networks,a novel approach which combines initial multi-point method with Monte Carlo
method was presented. Effectively jumping out of the local solution to obtain global optimal solution
by using this approach was validated by numerical examples.
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Fig.1 Heat exchanger network superstructure
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Tab.1 Stream data of the casel

W tin/C tow/TC chp/(kw +CL E/($ kW laD)
H: 160 93 8.79

He 249 138 10.55
Hs 227 66 14.77
Hy 271 149 12.56
Hs 199 66 17.73
C 60 160 7.62
Cs 116 222 6.08
G 38 221 8.44
Cy 82 177 17.28
Cs 93 205 13.90
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CU 38 82 42.66 20
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Fig.2 Optimized result A and B of case
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Fig.3 Optimized result C and D of case
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Fig.4 Optimized result of the case 2
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Tab.2 Stream data of the case 2

W ta/C tan/C k/RW+C 1 em 2) qme,/(KW-T™D)
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