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Numerical study on effect of arc leading edge

and trailing edge of cavity on flow field
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Abstract: The two-dimensional simulation for the supersonic flow field of concave-cavity archi-
tectures with different radius arc leading and trailing edges was carried out based on k-w SST model.
The corresponding flow field feature parameters were obtained. The simulation results show that,
compared with the right angle leading and trailing edges, the shock wave was strengthened near the
trailing edges when using the arc edges. By contrast, cavities with different arc radius were considered
when the velocity, temperature and vorticity were calculated. It demonstrates that, with the increase of
arc radius, the velocity inside the cavity increases, and temperature and vorticity magnitudes appears a
decline trend. As viewed from flame stabilization and combustion-supporting, the pressure increase at
the upper end of back wall can promote the mass exchange and at the same time, can lower the tem-
perature in recirculation zone. A proper limit of the arc radius is proposed in overall consideration of
flame stabilization and combustion-supporting effect of concave-cavity.
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