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Fig.1 Electro-hydraulic servo valve
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Fig.2 Structure of heat sink
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Fig.3 Trench layout of heat sink
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Table 1 Specific parameters of the model
BORBEL | AR | BEREEIRE o/mm | HEASE I EE b/mm

FR 1 32 0.8 1.8
R 2 36 0.8 1.8
[ SiUK] 40 0.8 1.8
7L 4 36 1.2 1.8
i s 36 1.6 1.8
R 6 36 0.8 22
L 7 36 0.8 26
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Fig.4 Optimized structure of heat sink
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Fig.7 Fluid model of drainage part
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Fig. 8 Fluid pressure cloud image of the drainage part
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Fig.9 Temperature cloud image of fluid in the drainage part
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Fig.10 Interface between heat sink cover and fluid
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Fig.11 Average temperature change curve of model 1 heat
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Fig.12 Temperature cloud image of model 1 in temperature
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Fig.14 Temperature cloud image of model 2 in

temperature equilibrium
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Fig.16 Temperature cloud image of model 3 in

temperature equilibrium

580
I — R
y 570 T
=
ui
 s60
<
s50 I
H
= i
540 |
1 1 1 1 1
0 50 100 150 200 250 300

EaN
P17 R 4 A B R - 24 B AR A £

Fig.17 Average temperature change curve of the

wall of model 4 heat sink cover
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Research on Heat Dissipation Efficiency of Serpentine Flow Channel Heat
Dissipation Hood for Hing-temperature Servo Valve Based on Fluid-solid-hermal
Coupling

Xu Minggian', Zhang Jian', Li Jiayang®
1. Northeast Forestry University ,Harbin 150040, China

2. Harbin Institute of Technology, Harbin 150001, China

Abstract: Electro-hydraulic servo systems are widely used in the field of aviation because they are characterized by
large hydraulic loads and fast response. When the aircraft is in high temperature working condition, the electro-
hydraulic servo system will be greatly affected, which is not conducive to the normal operation of the aircraft. In order
to address this problem, this paper adopts the method of fluid-solid-thermal multi-field coupling to optimize the
serpentine flow path of high-temperature servo valve heat sink. First of all, this paper introduces the theoretical basis
of fluid-solid-heat three-field coupling. Then, seven heat sink models are designed in this paper, and the physical
model and fluid model of the heat sink are established respectively. Finally, the heat dissipation effects of the seven
models are analyzed on this basis. The results show that increasing the number of runner bars does not improve the
heat dissipation efficiency, while increasing the heat sink groove width and groove depth can improve the heat
dissipation efficiency, but the heat dissipation effect is not obvious. If the heat dissipation requirement is to be
achieved, it can be realized by increasing the flow rate and decreasing the fluid temperature.

Key Words: electro-hydraulic servo valves; high-temperature operating conditions; heat shield; fluid-solid-thermal
three-field coupling; heat dissipation efficiency
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