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Study on the characteristics of rocket/ramjet

combined cycle engines

Zhang Mei, Zhang Mengzheng, Fu Xiuwen
(Xi'an Aerospace Propulsion Institute, Xi'an 710100, China)

Abstract; In order to analyze the characteristics of rocket/ramjet combined cycle engines, the

inner flow of a rocket/ramjet combined cycle engine was simulated without second combustion. Re-

- sults indicated that the rocket engine should work on designed condition in ejection mode. For better

secondary mixing and combustion, transforming of ejection mode to ramjet mode should take place at

lower altitude and higher velocity. In ramjet mode, working under low operation condition would

help to ignite and flame holding. In rocket mode, inlet closed or not had little influence on perfor-

mance of the combined cycle engine. The expand flow path of secondary nozzle should be used to
improve engine performance.
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Fig.1 Sketch of rocket/ramjet combined cycle engine
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Fig.2 Velocity distribution of rocket/ramjet combined
cycle engine at H=6km, Ma=0.7
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Fig.3 Velocity distribution along axis for different flight status
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Fig4 Velocity distribution of rocket/ramjet combined
cycle engine at H=10km, Ma=2.0
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when rocket engine was shut off
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Fig.10 Velocity distribution of rocket/ramjet combined cycle
engine with throat of secondary nozzle at H=60km, Ma=6.0
with inlet opened
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Fig.11 Velocity distribution of rocket/ramjet combined cycle

engine with throat of secondary nozzle at H=60km, Ma=6.0
with inlet closed
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