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Abstract; In order to obtain the working characteristics of RBCC (rocket-based combined cycle) en-
gine in the process of model transition , the numerical simulation of the flow field in the process of ejector-
ramjet mode transition based on wide adjustment ratio rocket was carried out. The wave system structure
and parameter distribution of RBCC isolator and rear combustor with specific geometry under the com-
bined influence of rocket jet and back pressure were studied. Results show that affected by the rocket jet
and back pressure ,the flow field can be divided into three areas:the mainstream area,the back pressure
influence area and the rocket jet influence area. Mainstream flow separation or gas recirculation occurs on
the lower wall of combustor, which provides physical conditions for stable combustion. In the process of

mode transition, it is most beneficial to maintain the stability of the flow field parameters by adjusting the
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rocket to a small flow state. At this point,the maximum variances of the pressure and mach number at the

feature point are only 0. 087 and 0. 003 respectively, and the maximum volatility are 27. 44% and 8. 29%

respectively.

Keywords : rocket based combined cycle (RBCC) engine; ejector-ramjet mode; numerical simula-

tion; detached eddy simulation( DES) ; control
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Fig.1 Computational domain configuration
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Fig.2 Division of boundary conditions
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Fig.3 Inlet configuration and verified result
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Fig. 4 Comparison between simulation value and

experimental results of wall pressure
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Fig. 5 Two control methods of rocket
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Fig. 6 Division of shock wave system in flow field
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Fig. 9 Parameter changes at feature point under

different rocket flow rates
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