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Forced start-up procedure of a staged combustion cycle engine

CHEN Hong-yu, LIU Hong-jun, CHEN Jian-hua

(National Key Laboratory of Science and Technology on Liquid Rocket Engines,
Xi'an Aerospace Propulsion Institute,

China Aerospace Science and Technology Corporation, Xi’an 710100, China)

Abstract; Using the advanced staged combustion cycle LOX/kerosene engine as an ex-
ample, the engine start-up characteristics were investigated. The mathematical model of
transient process of the engine was developed based on modular modeling means. The non-
linear hyperbolic partial differential equations governing the unsteady flow of propellant pipe-
lines were solved by the Chebyshev pseudo-spectral method. Furthermore, an extensible

simulation library for liquid propellant rocket engines has been elaborated by using the new

object-oriented simulation language Modelica. Simultaneously, by using the simulation
library, a staged combustion cycle LLOX/kerosene engine model is built on the platform
MWorks and forced start-up characteristics of the engine calculated. Results from the nu-
merical simulation agree well with the ground-test data, the relative errors of steady-state
are less than 4%, and the dynamic simulation errors are less than 10% , which indicates that
the model can accurately predict the transient behavior of the engine. Some rules relating to
start-up were simulated. The results demonstrate that solid propellant starter working

should be lasted up to the gas generator ignition, and gas generator head should be filled

with liquid oxygen when gas generator igniting.
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Fig.1 Staged combustion cycle LOX/kerosene rocket engine

system schematic
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