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Investigation on ther mal environment for deep-space-exploration
liquid rocket engine

WEI Chao', ZHAN G Zhongli?

(1 School of Astronautics, Northwestern Polytechnical-University , Xi'an'\710072, China;
2 Xi'an Aerospace Propulson Institute,
Academy of -Aerspace Propulson-Technology , Xi'an 710100, China)

Abgtract .~ The thermal_environment for—-deep- space-exploration liquid rocket engine
(L RE)-was analyzed. \It was found-that high-heat flux could be eradiated to the explorer
from the nozzle of L RE.\ The thermal-res stance material was used to prevent heat radiation
onto the explorer. When the engine'was coated with thermal res stance material , the nozzle
wall temperature could be higher than wall temperatures without coating. The current analy-
ds showed that’, theincreased nozzle wall temperature was still in the allowable range for en-
gine thermal_protection. The computational methods of current paper were validated by hot-
fire testing. The results were in good agreement with hot-fire measurements.

Key words: liquid rocket engine (L RE) ; deep-space-exploration; thermal protection;
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) ) Table 1 Operating parameters o the engine
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Fig.1 Configuration of thrust chamber

Fig.2 Schematic of heat trander analyss
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Table 2 Material parameters of heat resistance
/ p/ (kg m*) A/ (W/ (m-: K))
Al203 1817 510 0. 605
S0 1647 320 0. 158
SC 1927 320 0.821
2197 740 0.137
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Table 3 Numerical results on different reflectivities
X1 ot/ (KW/ m?) ot/ (KW/ m?) tw/ tiz/ taa/ taz/
0.70 207.3 0.83 1480.7 1456.3 624.8 218.8
0.75 219.7 0.83 1476.0 1451.7 622.5 218.3
0.80 231.8 0.82 1471.3 1447.1 620.3 217.8
0.85 243.7 0.82 1466.8 1442.6 618.1 217.4
1kW/ m?
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