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Effect of wall thickness on throat wall temperature

of space small thrust engines

ZHANG Feng, ZHONG Wei-cong, ZHANG Wei-jing
(Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract: The frequently-used cooling modes for spaceborne small thrust engines and ways usu-
ally-used to reduce the throat wall temperature of the thrust chamber are introduced. The possibility of
reducing the throat wall temperature by increasing the wall thickness is discussed. The throat wall
temperature under the condition of different wall thickness is calculated by simplifying the model.
The results show that the throat wall temperature could be reduced by increasing the wall thickness

properly.
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Fig. I One-dimensional heat transfer of thruster throat wall
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Tab. 1 Coefficient of thermal conductivity of Nb—W alloy

RE/K 1073 1273

1473 1673 1773 1873

BHEBY(W - (m*K)Y) 56 575

58.7 57.5 554 524
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Fig. 2 Variation of throat temperature
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Fig. 3 Variation of throat temperature

with d../d,, as d;,=10 mm
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Fig. 4 Variation of throat temperature

with d,./d,, as d,=20 mm
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Tabh. 2 Calculated results of critical insulation diameter

HEERNAR d/mm
%= FE/MPa
10 20
1.0 3 000 1 800 1 000
2.0 1975 1 350 820
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