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Abstract: In order to establish an analysis model of rotating detonation pressurization ratio and engine per-
formance, and analyze the pressurization ratio and propulsion performance of rotating detonation combustor under
different flow conditions , the flow characteristics of a rotating detonation combustor under different incoming flow
conditions were simulated by using the Navier—Stokes equation of two—dimensional viscous unsteady reaction,
and the stable propagation and pressurization characteristics of detonation wave under high incoming flow temper-
ature and pressure were obtained.Theoretical analysis shows that the pressurization ratio of the combustor is deter-
mined by the total inlet temperature, the temperature rise of the combustor and the absolute Mach number of the
wavefront reactants. When the inlet pressure is given, the unit thrust is also determined by these three parame-

ters. Numerical simulation verifies the pressurization characteristics obtained from theoretical analysis, and ob-
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tains the detailed flow field structure of initiation and stable propagation of rotating detonation wave under high

temperature and high pressure flow conditions. When the injection pressure is constant, the absolute Mach num-

ber in front of detonation wave decreases slowly with little change as the total inlet temperature rises, and the to-

tal outlet temperature of combustion chamber is almost constant, that is, the pressurization ratio and thrust perfor-

mance of combustion chamber are mainly affected by the total inlet temperature. When the total inlet temperature

increases, the fuel mass flow decreases gradually, the detonation wave intensity decreases significantly, and the

pressurization ratio and unit thrust decrease logarithmically.
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Fig. 5 2D rotating detonation wave structure and wave speed at different cases in table 1
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