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Abstract:

Electric heaters and vacuum cabin were used to simulate the hot combustion gas and the cryogenic vacuum environ-

ment. Stainless steel coated with radiation coat replaces niobium alloy. The simulation test of high temperature radiation of the orbit

maneuvering engine group was performed on the ground. The result proved that on the condition of throat temperature being 900 C

and exit temperature being 250 'C, the circular temperature change caused by parallel connection arrangement of the four engines is

about 21 'C at throat and 150 'C at the exit of the nozzle. The eircular temperature nonuniformity of two working engines is less than

that of four working engines, so the temperature change at throal can be omitted.
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Fig.1 Electric heating scheme of the
test nozzle and axial numbering of the
thermocouples on the outer wall of nozzle
1) No. 1 heater 2) No. 2 heater
3) No. 3 heater 4) Nozzle
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Fig. 2 Comparision between heat fluxes of
electric heating and theory computing
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Fig.3 Circular numbering of the thermo

r
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couples on the outer wall of the nozzle
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Table 1 Distribution of the power of

the heaters and heating time

Four/ two working engines

No. Heater power/ W Heating
No. 1 No. 2 No. 3 time/ min

1 300/ 800 800/ 1 200 1200/ 1 200 30/ 20

1 500/ 1 000 1200/ 1 200 1200/ 1 200 15/ 20

3 800/ 1 200 1200/1 200  1200/1 200 15/12

4 1000/1440  1200/1520 1200/1 520 15/ 15

5 1 200/ 1 680 1 200/ 1 520 1200/ 1 520 15/ 30
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Fig.4 Circular temperature

distribution at throat of four working
engines heated by different power
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Fig. 6 Circular temperature
distribution at the beginning of

the extended partof four working
engines heated by different power
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Fig.5 Max. circular temperature

difference at throat vs. temperature

at b= T of four working engines

heated by different power
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Fig.7 Circular temperature
distribution at the exit of four working
engines heated by different power
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Fig.8 Circular temperature
distribution at the throat of two wor
ing engines heated by different power
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Fig. 10 Circular temperature
distribution at the exit of two working
engines heated by different power
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Fig. 9 Circular temperature

distribution at beginning of the

extended part of two working
engines heated by different power
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