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Numerical simulation of start-up process for 500 t thrust
LOX/kerosene staged combustion cycle rocket engine

LI Cheng, YANG Yong-qiang, XU Hao-hai, LIU Zhan-guo
(Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract; 500 t thrust LOX/kerosene staged combustion cycle engine is the first liquid propellant
rocket engine with dual-thrust chamber system in China. The mathematical model of describing the
start-up process of engine was developed based on the characteristics of the heavy-duty engine. The
sensitive parameters affecting start-up characteristic of engine were analyzed by means of numerical
simulation, so a reasonable start-up scheme of the engine was determined. The research results reveal
that the gas generator (GG) should not ignite before the mixing head cavity of the GG has been filled
with liquid oxygen, the ignition of the combustion chamber (CC) should lag behind the rise of the
temperature of the GG, and the throttle valve should be released to the main passage after start-up of
the engine is under control.
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Fig. 1 System schematic of 500 t thrust

LOX/kerosene rocket engine
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