gijgbobobooobobooo

D03-3
Jdddbdfdbooboob0obobobobOoboOobooan
Numerical Analysis of an Underexpanded Jet Impinging on a Flat Plate
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An impingement of the three-dimensional supersonic jet on an inclined flat plate is numerically simulated for the
evaluation of the jet flow configuration and the pressure distribution on the plate. The angles of the plate and the
pressure ratios (PR) are parametrically changed for this study. A stagnation bubble was captured only in the case of
angle=90. The computed result shows that the maximum pressure on the plate at 6 =60, 45 was about 13% larger
thanat 6 =90. The result also shows that the maximum pressure was smaller for PR=2.0 than for PR=1.2.
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Fig. 2 Schematic diagram (PR=1.2, 6 =60)
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Fig. 4 Nomenclature
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Fig. 5 Pressure distribution on the plate (PR=1.2, 6 =90, 60, 45)
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Fig. 7 Mach number contour (PR=1.2, 6 =90)
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Fig. 13 Mach number contour (PR=1.2, 6 =45)

Fig. 10 Mach number contour (PR=1.2, 6 =60)

Fig. 14 Streamlines around the subsonic region (PR=1.2, 8 =45)

Fig. 11 Streamlines around the subsonic region (PR=1.2, 6 =60)

Copyright © 2001 by JSCFD



0i1io00bo0ooooooonoo

0.5 ‘ ‘ ‘ 0.5;
f 1 f — CFD Angle=90
——CFD Angle=90 ‘ ‘® CFD Angle=60
0.4l | ° CFD Angle=60 0.4/ °~ CFD Angle=45

<~ CFD Angle=45

P/Pc

Fig. 15 Pressure distribution on the plate (PR=2.0, 6 =90, 60, 45)
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Fig. 21 Mach number contour (PR=2.0, 6 =60)
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Fig. 16 Pressure distribution on the plate (PR=2.0, 6 =90)

Fig. 17 Mach number contour (PR=2.0, 6 =90)

Fig. 18 Streamlines around the subsonic region (PR=2.0, 8 =90)

5
Copyright © 2001 by JSCFD



0i1io00bo0ooooooonoo

——CFD Angle=90
- CFD Angle=60| ; 3
0.4 ® CFD Angle=45) A& U i

Fig. 24 Mach number contour (PR=2.0, 6 =45)
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Fig. 23 Pressure distribution on the plate (PR=2.0, 6 =45)

Fig. 25 Streamlines around the subsonic
region (PR=2.0, 6 =45)

Tab. 1 Number of pressure peak on the plate and the mechanism

ERAEEHE—HDE [REA
9 =90 25 fEIRfEE + B —MARAN
9 =60 15 H—piih
PR=1.2 | 0=45 25 NEEZEIR+ B MR N
0 =90 25 EIBfEE + B — ik
0 =60 38 BEERMEEN+BVERER
PR=2.0 6 =45 25 RERE R + E— A RN

Tab. 2 Value of pressure peak and the locations

THRAE BEENRONUEBE|REEEINRDIE
6=90 z/Dn=1.1,-1.1 P/Pn=0.34
6 =60 z/Dn=1.2 P/Pn=0.47
PR=1.2 0 =45 z/Dn=1.5 P/Pn=0.50
6=90 z/Dn=1.0,-1.0 P/Pn=0.33
6 =60 z/Dn=0.9 P/Pn=0.42
PR=2.0 0 =45 z/Dn=1.6 P/Pn=0.40
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