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Abstract: In order to provide a reference for the research on ejecting technology of RBCC, as well
as balancing the performance and realizability, the variation law of the transportation capacity for TSTO
launch vehicle under different ejecting mode performance was studied. The configuration of the TSTO
launch vehicle was designed, and the flight profile was given. Then the TSTO transportation capacity to
low-earth-orbit at 180 km was calculated. The results show that when the propulsion system is set as the
baseline values, 4.409 t payload can be delivered into 180 km LEO from the equatorial orbit for 150 t
launch vehicle. The payload increases along with the increase of specific impulse or thrust in ejector
mode. Considering the realizability of specific impulse and the sensitivity of the payload to it, the larger
specific impulse of the ejector mode is not the better, and there is a reasonable value range of specific im-
pulse. For the TSTO launch vehicle with RBCC engine, the reasonable and effective range of specific im-

pulse is between 300 ~ 400 s in ejector mode. It is a more reasonable choice to increase the thrust in
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ejection mode. Thrust should be as big as possible in ejector mode within a certain range. When the thrust

is higher than a certain value, the payload gain becomes smaller and smaller along with the increase of

thrust.

Keywords: RBCC;ejector mode performance ;transportation capacity ; two-stage-to-orbit launch ve-

hicle ; payload
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Fig.1 Layout of TSTO launch vehicle
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Fig. 2 Influence of specific impulse on transportation

capacity in ejector mode
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