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Evolutionary Structural Optimization Method Based on the
Principle of Extremum Entranspy Dissipation
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Shanghai 200093 , China)

Abstract: The variable density method has been mostly adopted in designing cooling channels.
However, it still has some major drawbacks. The thermal conductivity of the material, in physical
truth, should be a certain value. However, based on the variable density method, this value can vary
between the upper and lower bounds Chigh and low thermal conductivity), hence needs to be
manually adjusted. A bi-directional evolutionary structural optimization (BESO) method based on
the principle of extremum entranspy dissipation was proposed to enhance the heat transfer
efficiency. Three numerical examples were studied and the simulation results reveal that by the
extremum entranspy dissipation method, it shows the overall entranspy dissipation is 14% .24 % ,
and 9% less then that by the conventional variable density method.
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Fig.1 Pseudo density
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Fig.2 Uniformheat source with single heat sink
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Fig.3 Topology configuration and temperature distribution

using density method with single heat sink
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Fig.4 Optimization process (1)
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Fig.5 Optimization Process (2)
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Fig.6 Uniformheat source with two

symmetric heat sinks
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Fig.8 Topology configuration and temperature

distribution using the density method

with two symmetric heat sinks
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Fig.9 Topology configuration and temperature

distribution using the density method

with four corner heat sinks
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Fig.10 Topology configuration and temperature
distribution using the degeneration

dominated BESO with single heat sink (1)
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Fig.11 Topology configuration and temperature
distribution using the degeneration dominated

BESO with two symmetric heat sinks (1)
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Fig.12 Topology configuration and temperature
distribution using the degeneration dominated

BESO with four corner heat sinks (1)
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Fig.13 Topology configuration and temperature

distribution using the generation dominated
BESO with single heat sink (2)
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Fig.14 Topology configuration and temperature
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distribution using the generation dominated

BESO with two symmetric heat sinks (2)



4 N

T A T RE RO s L T 5 B ik 339

u I

(b) & RS

(a) tRALGIR

E 15 MApRinEaomER(2)
Fig.15 Topology configuration and temperature

distribution using the generation dominated
BESO with four corner heat sinks (2)
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Tab.1 Calculation example of the uniform

heatsource with single heat sink

ik N T,/C T2/C J/(W+K+m™1)
1 140 3.42 2.37 749
2 140 7.60 3.22 2519
3 83 7.60 3.04 3523
4 59 6.40 3.93 2160
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Tab.2 Calculation example of the uniform heat

source with two symmetric heat sinks
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WikiS N T,/C T2/C J/(W+K+m™1)
1 164 1.29 0.93 283
2 164 3.53 1.45 1828
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4 56 1.88 2.87 1395
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Tab.3 Calculation example of the uniform heat

sourcewith four corner heat sinks

ik N T./C T,/C J/(WeKem™1)
1 223 1.22 3.01 262
2 223 0.86 1.28 1623
3 69 5.52 1.73 2 785
4 30 2.74 1.42 1476
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