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Design analysis of active cooling composite combustion

chamber with thin wall
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Abstract: Using the propesed fluid-solid coupling heat transfer rhodel, numerical simu-
lation was carried out for the transient-heat transfer properties of active cooling combustion
chambers with thin wall with different.geometric-sizes of cooling channels. The distribution
and evolution of ‘transiént temperature field ofaetive cooling combustion chambers were giv-
en. Finite element method was adopted to calculate the thermal stress and strain of combus-
tion chamber. The influence laws-6f geometric parameters of cooling channels and inner vol-
ume flow rate of ketosene on the highest temperature and thermal stress of the thin wall of
combustion chamber-were explored. The results show that, while bringing the kerosene cool-
ing effect into full play, if the cooling channel is closer to the inner wall of the combustion chamber,
the larger kerosene volume flow rate is needed. More attention should be paid to the material prop-

erties at 10s when the thermal stress of the combustion chamber structure reaches peak value.
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Fig. 1 Schematic diagram of combustion chamber
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Table 1 Thermodynamic characteristics of C/SiC

W/ MANLBKE BEIMLBEK  CRE/

K /10 'K BZH/10 K (J/(kg » K)
301 1.2 1.7 671

873 4.9 7.1 1138
1173 5.5 8.4 1346
1373 5.4 8.1 1650
1573 5.4 8.2 1800
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Fig. 2 Mesh division for thermal transfer computation
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Table 2 The maximum value of temperature for kerosene and inner wall of
combustion chamber after reaching stable state (unit:K)
o H1 i S=1mm S=2mm S=3mm
WiLh Q/(L/s) it ik g 1A B 3 i T VA B o I VA B U
0.31 1000 1170
0. 39 1150 1290 933 1110
0.47 1080 1190 900 1030 878 1070

0. 54 885 960 858 994
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