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Analysis of the influence of rocket exit area in RBCC
engine under the ejector mode
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Abstract; In order to improve the performance of the rocket-based combined-cycle engine, the influence of the rocket exit area under the
ejector mode was studied. Through numerical simulation research, the mass flow of captured air was mainly affected by the entrainment performance
under the condition of low flight Mach number. The larger the rocket exit area, the better the entrainment performance. However, with the increase
of flight Mach number, the kinetic energy of the entrainment air increases, and there is flow choking in the isolator. The mass flow of captured air
was mainly limited by the geometric size of the isolator, independent of the rocket exit area. Under subsonic conditions, the smaller the rocket exit
area is, the lower the specific impulse of the engine is, and when the exit dimensionless area is 3. 15, the rocket plume will expand and impact the
wall , which can cause a sudden reduction in performance. Under supersonic conditions, the smaller the rocket exit area, the higher pressure in the
combustor, and the better performance of the rocket-based combined cycle engine.

Keywords: rocket-based combined cycle; ejector mode; rocket exit area; specific impulse; entrainment performance
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Fig. 1 Schematic illustration of the RBCC engine
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Tab.1 Structural parameters of RBCC engine
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Tab.2 Inlet and outlet configuration

SR

TH

H/km Ma, P/kPa P,/kPa T/K  T,/K
Case ]l 9.5 0.9 28.5 48.2 226.4 263.0
Case2 9.6 1.2 28.2 65.0 225.9 291.0
Case3 10.2 1.5 25.8 85.1 222.0 322.0
Case4 11.6 1.8 20.7 101.2 216.7 357.0
Case5 12.4 2.1 15.6 114.1 216.7 407.7
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Tab.3 Rocket plume configuration
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Fig.2 Mach number distribution at rocket exit
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Tab.4 Verification of isolator equivalent method
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