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Analysis of Unsteady Flow and Combustion Characteristics
of Combustion Wave Rotor
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(College of Energy and Power Engineering, Nanjing University of Aeronautics &
Astronautics, Nanjing, 210016, China)

Abstract:In order to study the unsteady flow and combustion characteristics of combustion wave rotor,
the simplified two-dimensional model is established based on the analysis of combustion wave rotor
structure and working principle. The impact of pre-compression on the flow total pressure and tempera-
ture is numerically simulated during the unsteady flow process occur in combustion wave rotor channel,
and the gas distribution as well as the fuel-air interface shape distortion are studied. Finally, the com-
bustion characteristics are researched. By the conducted pre-compression, the flow total pressure is in-
creased by 32% and the total temperature by 10. 4%. The distortion of fuel-air interface is controlled by
both timed sequence and channel axial velocity. Combustion in wave rotor channel is ignited by hot-jet
igniter. Detonation combustion is accomplished. The peak pressure of the detonation wave approaches 2
MPa. Detonation wave propagation velocity is 2 600—2 800 m/s.
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