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Numerical simulation for flow field in pure rocket
modality of RBCC engine

ZHANG Livhuan, NAN Xiangjun, ZHANG Mengzheng
(Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract: Based on the structure and gasdynamic parameters of a rocket based combined cycle
(RBCC) engine, the 3D flow field numerical simulation for pure rocket modality of engine was
performed under the flight conditions with altitude of 30 km and flight velocity of 8 Ma. The flow
fields in air intake, combustor, nozzle and rocket engine are analyzed. The total thrust of the engine is
calculated. The results show there is airflow separation in the air intake in the pure rocket modality,
and the total pressure recovery coefficient at throat is about 0.34. The air from air intake and the gas
from rocket have interaction (mixture loss, shear loss, shockwave loss), which leads to the loss of
kinetic energy. The loss of total pressure at entrance of secondary combustor is 38.5% . As the
structure of flow field at secondary combustor is complicated, the distribution of air flow parameters
at the entrance of nozzle are non-uniform. The value of total pressure distortion is 0.648. The axial
thrust of RBCC engine in pure rocket modality is about 1 700 N.
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