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Influence of Geometrical Structure of Coaxial Injector on
High-frequency Combustion Instability for Staged
Combustion LOX/kerosene Rocket Engine

WANG Feng', LI Long-fei’, ZHANG Gui-tian®
(1. School of Astronautics, Northwestern PolytechnicalUniversity, Xi’an 710072, China;
2. The Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract: Combustion stability boundary was investigated experimentally by using a subscale chamber
for screening the coaxial injectors of a high-pressure staged combustion LOX/kerosene rocket engine.
The geometrical dimension and operating condition of injector were determined with the single-injector
firing modeling experimental system. The gaseous propellant components were used to provide actual
volumentric flow rates under low pressure, which is practically equal to atmospheric pressure.
Inherent acoustic frequency of subscale combustion chamber is consistent with the actual combustion
chamber. Results show that two major instability regions are identified by the parameters of
combustion-chamber pressure and mixture ratio. The geometrical structures including total length,
retractive length of injector and entry diameter have crucial effect on the combustion instability
boundary, and have a relative optimal range.

Keywords: liquid rocket engine; coaxial injector; high-frequency combustion instability; firing

simulation test



