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ABSTRACT

Supersonic flows over an EFP(explosively formed projectile) have been calculated by a high-order
conservation law scheme and two-layer £— ¢ model on hybrid viscous unstructured mesh. To verify
the accuracy and robustness of the developed code, two basic flows about airfoils are computed
and results are compared with existing experimental data and computational results. The comparisons
confirm the validity of the code and justify our use for such a highly supersonic and viscous flow
over a blunt body. Complex flow features of supersonic flows over an EFP are clearly captured
and show agreements with the flow visualization. From the interaction of oblique shocks near the
surface of flare, flow structures, that were not identified by previous experimental results, are

discovered as a result of present computation.
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(Fig. 1) Control volume and its boundaries (do-
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(Fig. 2) A part of hybrid viscous mesh about
a NACA 0012 airfoil with 14,313 nodes
and 28,400 triangles
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(Fig. 3] Velocity vectors in the wake region at
the trailing edge of a NACA 0012 air-
foil for case: Mach number=0.5, Rey-
nolds number=5,000
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(Fig. 4) Pressure coefficient variation along the
surface of a NACA 0012 airfoil for
case: Mach number=0.5 Reynolds
number=>5,000, a=0°
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[Fig. 5] Skin friction coefficient variation along
the surface of a NACA 0012 airfoil
for case: Mach number=0.5, Reynolds
number=>5,000, a=0°
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(Fig. 6) Pressure contours about an RAE 2822
airfoil for case: Mach number=0.73,
Revnolds number=6,500,000, o= 4°
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(Fig. 7) Mach number contours about an RAE
2822 airfoil for case: Mach number
=0.73, Reynolds number=6,500,000,
a=4°
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(Fig. 8) Comparison of pressure coefficient for
flow about an RAE 2822 airfoil for
case: Mach number=0.73, Reynolds
number=6,500,000, a=4°
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(Fig. 9) Comparison of skin friction coefficient
for flow about an RAE 2822 airfoil
for case: Mach number=0.73, Reynolds
number=6,500,000, a=4°
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(Fig. 10} Geometry of an explosively formed
projectile

(Fig. 11) A part of viscous unstructured mesh
about an explosively formed projectile
with 38,951 nodes and 77.278 elements



Fig. 110 MAE B8 A4 AAjeles 25 38,951
4] node 9} 77278 7]} QAT7F ARBEQI O, A4k
o] g STl glth.

= vpskr 4169 294 f5olck Fg 129} Hg,
3 & 27} e vpslere] Sl o714 blunt
leading edgeS ZH= 25 #BolA B F e
detached bow shock waveE & 4= v} Fare 9]0l A
T BN g F JHe] Al TA A ClA
HolRHA sjte] AAttE FAAE Ze &+ 3
t}. o]i= Mikhalev and Warken” 2] interferogram 7}A|
s} ARRlOA & 4= Qle AAG e PRI, At
Ao 4 Q HH ZAAAY gL 3 HFES
HolZth Fig 14 ofHE GF $5dUA Ui
Fol Azl gL & 4 9

(Fig. 12) Pressure contours about an EFP for
case: Mach number=4.16, a=0°

(Fig. 13) Mach number contours about an EFP
for case: Mach number=4.16, a=0°

(Fig. 14) Turbulent kinetic energy contours about
an EFP for case: Mach number=4.16,
a =0
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