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Abstract ; The high heat flux in the combustion chamber will damage the walls in the combustion
chamber due to ablation. As an advanced cooling technology, transpiration cooling can be used in the
process of thermal protection of the walls in the combustion chamber. In this paper,the plate transpiration
cooling model was used to study the temperature distribution of the wall in the engine combustion chamber
at different heat flux conditions. The results show that the wall temperature increases linearly with the in-
crease of heat flux. By studying the influence of the geometric structure of porous media on the transpira-
tion cooling effect,it was found that the increase of porosity and pore size will lead to the rise of solid wall
temperature when other variables remain unchanged, which is not favorable to the protection of solid
wall. The simulation results show that the increase of the coolant flow rate makes the temperature of the
hot end wall drop rapidly, and even a small increase of the flow rate will have an obvious cooling

effect. The temperature of the hot wall and the coolant flow are in a power function relationship, and the
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correlation is high.
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Fig.1 Computational domain geometry model
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Fig.2 Computational domain physical model
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Tab.1 Experimental data list of porous media
28 HE
e 0.116
p./(kg-m™) 1. 14
C,/(J-(kg-K)™") 622
k/(W-+(m-K)™") 1.4
Ky/m® 1.196 x 10"
Ky/m 8.8x107°
R/(W-(m-K)™") 1 x10°

R2 RIFNSH(=ER)

Tab.2 Coolant parameters ( air)

24 By
C,/(J- (kg-K)™") 1010
K/(W-(m-K)™") 0. 04
w/ (N-s-m™?) 1.7%x107°
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Tab.3 Comparison of experimental and simulation data

LB sy A A A
JUAI & y/m -0.014 -0.009 -0. 004
SCIGHRE T, /K 404 422 439
B T,/K 408 420 430
2 HEERSHT

2.1 SEREmERESHT

P 3 Shy [T R A o g TAT 114 9080 88 A R0, o o
HIE N 3. 752 g/s REIFIA LR 293 K, 1] P-4t
RE T 6 110 10 64 B 2 % 4 B 0.8 MW/m?’,
2.0 MW/m’, H [ A BE 1 DU & A7 8 X I i,
AT BT T T 43 R AR i 5 3 4% DX el R v L AR
FLBA A P B b TR RE o R AR Y R 1 T a5 P A2
S JUAT PR 2R 5 ) 2 3 B0 0 3 ol 8 R DI
it FE T 3K 2 B AT & B, S 2 B8 1) Jon K ol A5 57 i 3R
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Fig.3 Wall temperature distribution
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Fig.4 Comparison of coolant temperature and solid

temperature at the outlet
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Fig.5 Temperature distribution along the way
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Fig. 6 Comparison of the highest and lowest wall

temperature at theoutlet
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Fig.7 Temperature comparison between fluid and solid
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Fig.8 The outlet wall temperature changes with porosity
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Fig.9 Comparison of different porosity temperatures
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Figu.10 The outlet wall temperature changes

with the coolant flow rate
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