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The Thermal Design Based on Numerical Simulation of the Thermal
Control of Turbopump-fed Multi-start Rocket Engine

ZHAO Xiao-hui. SHAN Lei, PU Guang-rong. ZHANG Jin-rong

(Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract: An upper-stage main thruster is turbopump-fed, uses storable propellant with normal
temperature and needs to work two days on orbit. By using of multi-start tank system, it also has
the multi-start capacity. To make the temperature of the engine meet the task, a thermal control
system of engine, which consists of three measures: passive thermal design approach primarily,ac-
tive thermal design approach as an assistant, and pre-cooling the engine by dumping the
propellants before start, was designed. The thermal design is based on numerical simulation that
predicts the temperature of engine by building the thermal mathematical model, which provides
the appropriate thermal control system for engine.
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Tab. 1 Thermal simulation condition
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Fig. 1 Thermal model of turbopump-fed

multi-start rocket engine
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Fig. 2 Thermal analysis and design flow diagram
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Tab. 2 Results of thermal analysis
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