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Numerical Simulation of Aerodynamic Characteristics of a
Supersonic Projectile

Chae-Min Lim* - Jeong-Min Lee** - Heuy-Dong Kim***

ABSTRACT

A computational work has been performed to investigate the aerodynamics of a projectile which is
launched from the two-stage light gas gun. A moving coordinate method for a multi-domain technique
is employed to simulate unsteady projectile flows with a moving boundary. The effect of a virtual
mass is added to the axisymmetric unsteady Euler equation system. The computed results reasonably
capture the major flow charcteristics which are generated in launching the projectile supersonically,
such as the interaction between the shock wave and the blast wave, the interaction between the
vortical flow and the barrel shock, and the steady under-expanded jet. The present computational
results properly predict the velocity, acceleraﬁon, and drag histories of the projectile.

=

Jn

284 Rrkagos RE wAE WM F/198E S48 A7) A9 olF 73
= 4 454 ode WHN AgsEch £ 97 dojn Wit xg
SAPIE % FA%sE Twstale] B, SR barrel FHsMAblS) BHBY, B REHYF
B BAY & ANOH, WA AP ¥l G2 WA S, /SR, FY HES S

2 4
o
x
o
O
n:?.

Key Words: Ballistic Range('22]2=¥ #%1A]), Shock Wave(Z#3}), Supersonic Flow(Z2&% #%),
Two-Stage Light Gas Gun(2@2 77} %), Projectile('TAH)

LA 2 2g&02 WAS, WA MY © B

oA Laste Toldstn BHS 2AEAY,

dutgoz ofm WAHE AX JASAN == ZAY B FBAA, 15 2T 9
Aol FEo) ¥ zuYPFIA Az B

*rEuidte tiE JAF e 4 T #F dFE A AAE  Ballistic

O(FEAL V9T A Range(BR)2}l 2 —‘?——E—-‘:}m
o ot tldtm Fadisl JA et 9l dH = H
A A A}, E-mail: kimhd@andong.ac.kr BRel sl e,

rlo
rza
-LL;

Figure 12



Free

Piston
Diaphragm Diaphragm

Neo.l No.2 Projectile
~

NN Au

High -~
le— Preszzlre e Ppmp ) 4_Ldunch I est
Tube Tube Tube Section

Fig. 1 Typical ballistic range
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Fig. 2 Computational domain and boundary conditions
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Fig. 3 Pressure contours around flying projectile (Case 1)
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Fig. 4 Time histories of velocity, acceleration and drag
coefficient variation of projectile
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Fig. 5 Pressure variations at two points (Case 2)
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