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Abstract

Heat dissipation performance is important for normal function of precision machinery and elec-
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tronic devices. Based on the surface microtexture of shark skin in nature, in this paper, the smooth
flat cooling channel model and two kinds of shark skin surface microtexture cooling channel mod-
els with saw tooth or circular tooth are constructed. Through numerical simulation with fluid
structure coupling method, the heat dissipation effects of three cooling channel models are ana-
lyzed and compared. The results show that the two Kinds of shark skin surface microtexture cool-
ing channel models have obvious heat dissipation effect compared with the smooth flat cooling
channel model. The increase of tooth height and coolant flow rate can enhance the heat dissipa-
tion effect of the two Kkinds of shark skin surface microtexture cooling channel models. And the in-
crease of the angle between the coolant flow direction and the flow channel direction decreases
the heat dissipation effect of them. Under the same conditions, the heat dissipation advantage of
cooling channel model with sawtooth is more prominent than that of cooling channel model with
circular tooth. The research results can provide reference for heat dissipation optimization re-
search.
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Figure 1. Schematic diagram of the structure of shark skin shield scales [16]
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Figure 2. Cooling channel models with different structures

B 2. TRILHRSEIREERE

Table 1. Cooling channel model parameters

= 1. RAERESH

ZH Je P LA EE R B A T VA BRI A Y (B P47 T V4 N TE AR Y
s/mm 96 96 96
w/mm 100 100 100
h/mm 6 6 6
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Figure 3. Local meshing diagram of two cooling channel models
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Table 2. Boundary conditions and initial conditions parameters
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Figure 4. Cloud image of temperature filed distribution of different cooling channel model structures
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Figure 5. Maximum temperature of two cooling channel models with different
tooth heights
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Figure 6. Maximum temperature of cooling channel model with different coo-

lant flow rate
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Figure 7. The maximum temperature of the three cooling channel models when

the coolant enters the cooling channel with different included angle ratios
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