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Abstract: A dual rocket-based combined cycle (DRBCC) propulsion system with LOX/air/methane
as propellants is proposed in this paper. In this system, the LOX/methane staged combustion cycle
system is adopted for both the ejecctor and pure rocket modes. For the rocket-ejector and scramjet
modes, the LOX/methane staged cycle runs at the half working-condition, where only the fuel-rich
LOX/methane pre-combustion process works. In the rocket-ejector mode, the fuel-rich burned hot gas
functions as the ejecting source, and thus reburns with air. In the scramjet mode, such fuel-rich hot gas
can be used to enhance the supersonic combustion or as fuel, which is helpful to reduce the technical
difficulty of scramjet mode. In the pure rocket mode, the closed-cycle system of Lox/methane staged
combustion rocket cycle works at full load state. The ejector-rocket, scramjet and pure rocket modes
in DRBCC are therefore highly integrated based on the half-load or full-load state of the
LOX/methane staged rocket cycle, and single fuel of methane is adopted in whole process of DRBCC.
Such advantages are benefit to archive a well realized RBCC system.
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