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Numerical Simulation of Pseudo-Shock Wave in Diverging Duct
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ABSTRACT

In the combustor of the dual-mode ramjet engine, a Pseudo-Shock Wave (PSW), mixing and combustion are closely coupled with one
another and cause complicated interactive phenomena. It is difficult to clarify the relation between the heat added by high temperature jet
and the formation of the PSW only by experiment. In the present study, the PSW produced by the high temperature jet in constant area
square duct was investigated by both experiment and numerical simulation to clarify the relation between the heat addition by the high
temperature jet and the formation of the PSW and the PSW created by the backpressure of the test section in diverging duct which resemble
shape of the combustor was investigated by numerical simulation to research the structures of the PSW and the changes of flow in
diverging duct. Numerical simulations were carried out for three-dimensional configurations. The governing equations are the Navier-
Stokes equations with the k-o SST two-equations turbulence model and the chemical reaction did not consider in this numerical
simulations. This paper describes about the behavior of the PSW produced by the high temperature jet and the detail of the interaction
between the high temperature plume and the low temperature supersonic flow based on the experimental and computational results, and the
structures of the PSW produced by the backpressure of the test section and the asymmetric characteristic of flow in diverging duct based on

the computational results.
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