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Simulation analysis of air turbo rocket engine
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Abstract: Based on the whole system mathematical model of Air Turbo Rocket, this paper focuses on
Air Turbo Rocket engine research and the influence of different propellants on the engine. And based on
the analysis the influence of key parameters of engine components on thrust and specific impulse, the
range of key engine parameters was determined. The result shows: the liquid oxygen and methane propel-
lant have relative advantage in thrust,and the liquid hydrogen and oxygen propellant have great advantage
in specific impulse. The increase in turbine efficiency has the most significant impact on the engine specif-
ic impulse , for every 1% increase in turbine efficiency, the specific impulse increases by an average of
9.1 s. The effect of compressor efficiency is second, the specific impulse increases by an average of
8.0 s. As the efficiency of turbine and compressor efficiency increases, engine specific impulse increases
and thrust decreases. As combustion efficiency increases, engine specific impulse and thrust increase.
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Fig. 1 System schematic of ATR engine
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Tab.1 Main system parameters of ATR engine design point
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Fig.2 Thrust of different propellants varies with
height and Mach number
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Fig.3 Specific impulse of different propellants

varies with height and Mach number
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Fig. 4 Residual gas coefficient of different propellants
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with height and Mach number
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Fig. 6 Effect of component efficiency on

engine specific impulse
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Fig.7 Effect of component efficiency on engine thrust
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