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An Experimental Study on Flow Characteristics of
a Supersonic Impinging Jet

P.K.Shin" - Y. S. Shin" - T.S.Lee" - J. H. Park” and Y.G.Kim™

ABSTRACT

When an under-expanded supersonic jet impinges on an inclined flat surface, a complex
flow structure is established due to the intersection between the flat surface and the shock
system of the free jet. This study reports on an experimental results of flows due to
under-expanded axisymmetric sonic jets impinging on flat plate. Plate inclination from 60° ~
90° were investigated by means of detailed measurements of the surface pressure and
schlieren photograph and surface flow visualization.

The schlieren photograph are consistent with the pressure distribution and the surface
flow visualization pictures are clearly related to the pressure distributions. The maximum
wall pressure is found to be large on the inclined plate than on the perpendicular plate.
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Fig. 3. Pressure distribution according to
operating time
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Fig. 6. The shock layer and transonic zone at
low mach number(M<1.6)
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Fig 8. f{a) Schiieren photograph, {b) Normalized pressure on the centerline of the impinging plate and
surface flow visualization for 6=90°

(b)

Fig 9. (a) Schlieren photograph, (b) Normalized pressure on the centerline of the impinging plate and
surface flow visualization for 6 =80°
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Fig 10. {a) Schiieren photograph, (b) Normalized pressure on the centerline of the impinging plate and
surface flow visualization for 6 =70°
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Fig 11. (a) Schiieren photograph, (b} Normalized pressure on the centeriine of the impinging plate and
surface flow visualization for 6 =60°
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Table 1. Maximum pressure and its location on
impinging plate

Plate X/Dn Y/Dn

inclination

angle.deg | P/Pcimax) |Location| P/Pc(max) | Location
90° 3.47 0.8 347 0.8
80° 427 1.0 493 06
70° 3.96 05 532 0.8
60° 372 06 5.61 0.8
6

P/P

0 i 3 4
X/D
n
(a)
]
P/P
a 60
s} N
P\

(b)

Fig. 12. Normalized pressure distribution on the
impinging plate (Znp/Dn=1.5, Pe/Pa=3.25)
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