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Abstract

With the advance of heat exchanger network optimization, the influence of fixed investment cost
and heat exchanger load constraint relationship gradually deepens, making the optimization eas-
ily fall into the local extremum. Based on the above reasons, this paper proposes a heat exchanger
division strategy that can improve the optimization ability of integral and continuous variables of
the individual structure. By dividing the heat load of existing heat exchangers, the strategy forces
the generation of new heat exchangers associated with their location and makes use of the com-
petitive relationship between heat exchangers to form a better choice of network structure and
heat load configuration. Two large-scale examples were used to verify the performance of the
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strategy, and the structural evolution process and quantitative results show that the strategy can
effectively promote the optimal selection of the heat transfer relationship in the global optimiza-
tion of large-scale heat transfer network, and has a good ability to jump out of the local extremum,
and finally get better results of previous literature.
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Figure 1. Schematic diagram of node-based non-structural model (with stream splitting)
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Figure 2. Flow chat of RWCE algorithm
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Figure 3. Newly added heat exchanger unit E2 located at the advanced node of existing heat exchanger unit E1
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Figure 4. Newly added heat exchanger unit E2 located at the node behind existing heat exchanger unit E1
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Figure 5. Newly added heat exchanger unit E2 located at the node on the stream branch of existing heat exchanger unit E1
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Figure 6. The phenomenon of excessive heat transfer of stream
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Figure 7. The sketch of heat exchanger division operation
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Figure 8. The flow chat of RWCE algorithm with heat exchanger division strategy
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Figure 10. The network structure diagram of 20SP applied heat exchanger unit division strategy
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Figure 14. TAC curves of RWCE algorithm optimization for case 20SP
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Figure 15. The network structure diagram of 20SP (TAC = 1,712,894 $/year)
15. 20SP HIP£&£E+IE|(TAC = 1,712,894 $/year)
Table 1. Comparison results of 20SP
7z 1. 20SP HyLER¥TEL
SR IR E O T AR (kW) WA LFE (kW) L35 0 F ($lyear)
[15] 13 9372 5222 1,731,679
[16] 13 9156 5006 1,726,399
[17] 14 8115 4540 1,725,295
[14] 14 8528 4378 1,715,088
K9 12 9242 5092 1,724,773
Kl 15 13 8521 4371 1,712,894
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Figure 16. The network structure diagram of 16SP (TAC = 6,655,242 $/year)
[&] 16. 16SP By 4& L5+ [E(TAC = 6,655,242 $/year)
Table 2. Results comparison of 16SP
5% 2. 16SP AR xttE
SCHR AR A TR (kW) %o F T RE (kW) ELEA B ($lyear)
[18] 11 10,444 414,014 6,692,513
[19] 12 10,472 408,647 6,801,261
[20] 11 9498 413,075 6,712,551
[14] 11 9710 413,272 6,657,080
& 16 11 9534 413,097 6,655,242
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