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Abstract: In order to quickly and reliably predict the performance of a rotating detonation ramjet engine, a
computational model of performance analysis was established. With the flight conditions and the key geometric pa-
rameters of the engine as inputs, distributions of the flow field parameters in rotating detonation combustion cham-
ber and the exhaust parameters were obtained, combined with the gas dynamics and CJ detonation theory. The out-
puts are thrust and fuel specific impulse. The performance evaluation method of a continuous rotating detonation
ramjet engine was established. The reactants are kerosene and air. The model mainly studies the relationship of fu-
el temperature, nozzle throat area, combustion chamber area, equivalence ratio, flight Mach number and flight
height, with the fuel specific impulse and thrust of the engine. The results show that, controlling other variables
unchanged, thrust and fuel specific impulse of the engine increase with the rise of the fuel temperature, and in-

crease with the decrease of the nozzle throat area and combustion chamber area. In addition, thrust and fuel specif-
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ic impulse decrease with the increase of the flight height. The fuel specific impulse decreases with the increase of

equivalence ratio and Mach number, and the thrust increases with the increase of equivalence ratio and Mach num-

ber. The fuel specific impulse of the engine can reach 1740s at the Mach number of 4, an equivalent ratio of 0.6

and a height of 25km. The model can quickly and reliably calculate the propulsion performance of the engine.

Key words: Rotating detonation engine; Ramjet engine; Performance analysis; Thrust; Fuel specific

impulse
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Fig. 8 Variation of thrust and fuel specific impulse with

Mach number
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