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An Experimental Equipment for Small ScaleRocket Engine
with Full Flow Staged Combustion Cycle
ZHANG Qing—song;- HU Ze-bao, HU Wei

(School of Astronautics, Beijing U niversity of Aeronautics and Astronautics,
Beijing 100083, China)

Abstract: A\ new kind 'of power cycle of the propellant feed system for liquid propellant
rocket engine is presented. T he full flow staged combustion cycle and its superior performance
compared to the Araditional cycle are discussed. For further study of this advanced cycle
system, experimentdl equipment for small scale rocket engine with full flow staged combustion
cycle was designed and established. One-dimensional propellant feeding pipe system calculation
has been carried out to confirm the pressure and volume needed for the propellant store tank.
Through the thermodynamic cal culation of two pilot burners, the burning temperature and the
thermodynamic properties of the burning gas were obtained for further design of the pilot
burner. A large number of specific impulse for the hydrogen-oxygen propellant was investigated
with the chamber pressure and mixture ratio varying in a wide range. According to the
performance analysis done, the chamber pressure and mixture ratio were determined to be 4.0
M Pa and 0. 75 respectively with certain consideration of the practical experimental conditions.

Finally, the thrust generated was predicted to be 4 018.77 N.

Key words: aerospace propulsion system; full flow staged combustion cycle; pilot burner;

thermody namic cal culation; specific impulse
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Fig- 1 Simplified diagram of experimental hydrogen/oxygen propulsion engine

with full flow staged combustion cycle
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Tablel Results of the prebumers” thermodynamic calculation
/ /
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