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Abstract: For large-scale super-structure optimization on non-convex and non-linear heat exchanger network,

conventional intelligent optimization algorithms have poor efficiency and easily fall into local optima. Adaptive

competitive swarm optimization algorithm was proposed to optimize no-split stream heat exchanger networks with

targeted total annual cost. This method improved abilities of both global and local optimization by attenuated

learning of average particle positions and self-adaptive adjusting on weight average of speed. Simulation on two

typical cases showed that the proposed algorithm sharply reduced cycles of model being used, shortened

optimization time and achieved better optimization results in comparison with quantum particle swarm algorithm.
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Fig.1 Large-scale heat exchanger network no split streams
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Table 1 Fluid data of case 1

Stream T/K To/K  FAW K" hkWesm?e K"
HI 4532 3482 30 2.0
H2 5532 3932 15 0.6
H3 4532 3482 30 0.3
H4 4132 318.2 30 2.0
H5 4932 3932 25 0.08
H6 4532 3282 10 0.02
H7 4432 3182 30 2.0
HS 4532 3232 30 15
H9 5532 363.2 15 1.0
HI0 4532 3332 30 2.0
C1 3132 503.2 20 15
2 393.2 533.2 35 2.0
c3 313.2 463.2 35 15
C4 3232 463.2 30 2.0
(o] 3232 5232 20 2.0
c6 3132 4232 10 0.06
c7 3132 4232 20 0.4
cs 393.2 4832 35 15
c9 3132 4032 35 1.0
C10 3332 3932 30 0.7
HU 598.2 598.2 — 1.0
CU 298.2 3132 — 2.0

Note: cost of heat exchanger=(8000+8004"*)USD; hot utility cost= 70
USD * kW™« a™"; cold utility cost=10 USD « kW™ « a™".
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Table 2 Comparison of optimization results of case 1

Ref. Total cost/USD Number of heat exchanger
[14] 1753271 26
[15] 1765307 22
[16] 1827772 29
[17] 1751100 24
this paper 1744200 23
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RO K SRIE AT 0T 480 4 R 285 PRI AR A7 A 2 733t BE
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Fig.3 Optimized heat exchange network structure of case 1
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Fig.4 Convergence curve of case 1
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WA, AR LR R N 1590007 USD.

=3 EH 2 TR EGE
Table 3 Fluid data of case 2

Stream T;/C To/C  FKW+C"' WkWem?.C'
HI 180 75 30 2.0
H2 280 120 60 1.0
H3 180 75 30 2.0
H4 140 40 30 1.0
HS5 220 120 50 1.0
Ho6 180 55 35 2.0
H7 200 60 30 0.4
H8 120 40 100 0.5
Cl 40 230 20 1.0
2 100 220 60 1.0
C3 40 190 35 2.0
c4 50 190 30 2.0
cs 50 250 60 2.0
C6 90 190 50 1.0
C7 160 250 60 3.0
HU 325 325 — 1.0
CU 25 40 — 2.0

Note: cost of heat exchanger=(8000+5004"7*)USD; hot utility cost=80
USD « kW' + a™'; cold utility cost=10 USD « kW™« a™".
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