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Test Study on Ignition Temperature Characteristics of 150 N Twin-Engine

Cluster in Space Station
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Abstract: In order to grasp the ignition temperature characteristics of multi-engine clusters in the space station, a
high-altitude simulated thermal test is carried out on a 150N twin-engine cluster. The effects of single-engine ignition,
twin-engine ignition, and thermal control components of the cluster frame wrap on the engine operation are studied.
The test results show that the long-time ignition of a single engine leads to approximate linear increases in the
temperatures of the oxidizer and fuel solenoid valves of the non-ignited engine, and the average maximum temperature
rise rates are 0.033°C/s and 0.047°C/s, respectively. When the twin engines are ignited simultaneously, the throat
temperature of the combustion chamber with the center-axis spacing of 180 mm will not be affected by the ignition of
the adjacent engines. The temperature of the oxidizer solenoid valve remains basically unchanged, and the temperature
rise rate of the fuel solenoid valve installed obliquely increases by 0.018 ‘C/s due to the thermal baking of the adjacent
unit, accounting for about 35% of the total temperature rise rate. The long-time ignition of a single engine on the twin-
engine cluster will continue to produce thermal baking effects on the head flange and solenoid valve of the non-ignited
engine, and the thermal control components can effectively reduce the thermal effect of baking after the twin-engine
cluster frame is wrapped with the thermal control components.
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Fig. 1 Schematic of the engine structure
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Fig. 2 Positions of the head temperature measuring points
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Fig.3 Twin-engine cluster structure and the temperature

measuring points
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Fig. 4 Appearance of the twin-engine cluster with the

thermal control components
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Fig.5 Schematic of the high-altitude simulation hot fire

test system with the twin-engine cluster
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Tab.1 Test procedure and frame thermal control
component status
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Fig. 6 Variations of the working parameters of the ignited

engine
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Fig.7 Variations of the non-ignited engine temperature
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Fig.8 Comparison between the non-ignited and ignited

engine temperatures
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solenoid valves before and after coating thermal
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