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Simulation research on ramjet buzz control based on

flow field detecting technology
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Abstract: In order to make the ramjet performance optimization and always work in a security
state, the ramjet’s buzz margin should be keep in minimum and within the buzz boundary. A flow field
detecting device that can distinguish the supersonic or subsonic flow field status is installed in the buzz
boundary to control shock wave location at the intake terminal. Aiming at the one-dimensional variable
cross-section flow control equations, the installation position of the flow field detecting device and the
fuel reduction law of the control system after the shock wave goes through flow field detecting device
are studied in this paper. The simulation result indicates that the method to use the test data to correct

theoretical simulation data can accurately catch the shock wave at intake terminal, and according to
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the critical buzz margin designed for a certain type ramjet, can determine the installation location of

the shock exploring device. The pressure along intake changes with the variation of engine’s fuel flow,

pressure wave propagation time relative to the fuel regulating time can be ignored. As the existence of

the pressure hysteresis phenomenon is obvious before and after the intake shock motion, when the

shock goes through the buzz boundary, the pressure at intake exit will rise further, the engine buzz

risk increases, and the acceleration electromagnetic valve should be adopted to quickly reduce fuel

flow, so as to make the shock wave go back to a safe area.

Keywords: ramjet; shock wave detection; buzz control; simulation
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Fig.2 Mach number variation curve

in the steady state
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