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Flow field structure of moderately under-expanded
supersonic impinging jet
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Abstract To study the details of flw stucture ofm oderately under-expanded supersonic mpinging jet numerical sin-
ulation was conducted w ith largemeddy sinulation A third-~order upw ind can pact difference and a fourth-order symm etrie can-
pact schane were enplyed to discretize the nondin ensional axisynm etric can pressible Favre-filtered N avier-Stokes equations
n space while the third-order Runge-Kuttam ethod w ith property of TVD was adopted to dealw ith the tem poral discretization
The sub-grid scale modelwas fomulated according to the modified Smagorinsky Eddy-viscosity model The code was danon-
strated by expermental data The numerical smulation successfully captured the shock wave stmcture in the jet phme and
vortex structure w ith different scales i the shear layer and i the wall jet The result shows that vortex merging occurs more
frequently upstrean i the shear layer than that does downstrean, The interaction bew een plate shock wave and vortex m akes
mtensily and location of the shock wave vary greatly It also causes the significant change of the pressure of impinging zone on
the plate and vortex distortion
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Fig.2 Camparison between num erical simulation and experinent
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Fig.3 C, distribution on the impinging plate
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Fig.5 Instantaneous density contour
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Fig.8 Interaction between vortex and plate shock wave
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