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Parameter sensitivity analysis of RBCC powered SSTO

vehicle with an auxiliary launch system
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Abstract: Rocket-based combined cycle (RBCC) engine combines the best aspects of rocket engine
and ramjet engine, which can effectively expand the speed range and height range of the flight envelope,
and is the attractive candidates for future single-stage-to-orbit ( SSTO) vehicles. However, the RBCC
powered SSTO vehicle still shows the problems of low structure coefficient and low delivery efficiency,
and an auxiliary launch system is proposed to improve its performance. In this paper, the ascending traj-
ectory of the RBCC powered SSTO vehicle was carried out, and the effects of main factors on the trajecto-
ry were studied. The simulation results show that the auxiliary launch system on the ground is beneficial to
improve the effective loads by avoiding the low specific impulse of the ejection mode during the low speed
section. The launch trajectory inclination angle and iso-dynamic pressure during ascending have little effect
on the delivery efficiency while the drag efficiency has a greater effect. During the air-breathing mode of the
RBCC, the SSTO vehicles can gain an extending launch window via a wide lateral maneuvering.
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Tab.1 SSTO and TSTO Vehicles
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K x B K/m’ - 52.1x16.1 31.3x18.7 64.5x25 - 84 x 25 45.7 x30. 5
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Fig.4 Lift-drag ratio of aircraft during engine operation
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Fig.5 Specific impulse of engine during air-breathing

mode at different Mach number
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Tab.2 Proportion of fuel consumption to total weight
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Tab. 3 Influence of initial trajectory inclination

angle on the payload
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Tab.5 Effect of drag on the payload
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Tab. 6 Effect of iso-dynamic pressure during

ascending process on the payload
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