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Effect of ramjet engine chamber pressure

oscillation on the inlet work performance

Wang Yufeng, Guo Bin, Wu Baoyuan
(Xi‘an Aerospace Propulsion Institute, Xi‘an 710100, China)

Abstract: Pressure oscillations induced in ramjet combustion chamber may influence the inlet
terminal shockwave. This paper describes numerical simulations of interactions between shockwave
and acoustic wave at different oscillation amplitudes and frequencies. The AUSM scheme is used in
finite volume method to solve unsteady Navier-Stokes equations. The results show that the response
of the terminal shockwave increases with amplitude increasing of the imposed disturbance, but de—
creases with the frequency increasing.
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Fig.1 Inlet computation domain
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Fig.2 Pressure contours for the inlet steady flow
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Fig.3 Pressure contours for steady flow on top wall of the inlet
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Fig.4 Inlet exit plane pressure variation with time
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Fig.5 Pressure variation of A section with time
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Fig.6 Top wall pressure distribution within one cycle of oscillation
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Fig.7 Top wall pressure distribution for amplitude at 10% and frequency at 2000Hz
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Fig.8 Exit plane temperature and velocity distribution at different time
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