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Numerical Simulation of Axisymmetric Supersonic Jet
Impingement on a Flat Plate

W.S. Shin - T.S. Lee - J. H. Park - Y. G. Kim" - W. G. Sim”

ABSTRACT

When supersonic underexpanded jets are exhausted from the nozzle, complex shock cell configurations
such as barrel shock, expansion fan, Mach disc, and exhaust-gas jet boundary are appeared repetitively.
The shock cell is smeared by turbulence dissipation and disappeared in long distance from the nozzle.
When underexpanded jet is suddenly impinged on a flat plate, it forms very complex flow structure. In
this paper, we solve compressible Navier-Stokes equation adapting finite volume method to obtain jet
impingement flow structure and compare calculated data with experimental ones. It is shown that numerical
simulation data are in good agreement with experimental one in a short distance between nozzle exit and

flat plate and little influence of underexpanded ratio is appeared in jet impingement flow distribution.
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(b) Coordinates

Fig. 1 Schematics of Physical domain

Table. 1 inlet boundary condition

PR | e} 7 et8l(ps) | 4T HZ(m/s) | Y72 Z(K)
12 147 50 300
15 166 50 300
17 191 50 300
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(a) Density contour( PR=1.2)

(b) Pressure distribution
Fig. 7 Pressure distribution and Density Contour
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Fig. 9 Comparison of between experiment and
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Table. 2 Maximum pressure ratio{P/Pg)

PR 1.2 1.5 1.7
Z, CFD | EXP. | CFD | EXP. | CFD | EXP.
10 1052|049 [ 052|048 {0511 047
20 1040|036 032|028 | 027 | 0.25
30 |079]0.67 |0.76| 062 | 058 | 0.54
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