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A Computational Study of the Aerodynamics of
a Projectile Launched from a Ballistic Range
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ABSTRACT

A computational work has been performed to investigate the aerodynamics of a projectile which
is launched from a ballistic range. A moving coordinate method for a multi-domain technique is
employed to simulate unsteady projectile flows with a moving boundary. The variation of a virtual
mass and the shape of projectile are added to the axisymmetric unsteady Euler equation systems.
The present computational results properly predict the velocity, acceleration, drag histories and the

major flow characteristics of the projectile.
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Fig. 1 Drag coefficient vs Mach number
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Fig. 2 Computational domain and boundary
conditions

Table 1 Computational conditions used in the
present study

2] T U ps Ty | ue | My

(kPa)| (K) |(m/s)|(MPa)| (K) |(m/s)| (g)

Case 1| 100 | 293 | O 200 |1000| O |135
Case 2/ 100 | 293 | O 200 {1000 O | 675
Case 3| 100 { 293 | 0 | 200 [1000| 0 | 135
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1.8

1.6 4

--------- :Casel 149 :éasci
~ene: Cased 1.2 Jses
—- o Cased .04 T 1Case3
0.8+
206 L
S0 g /

0.2

0
0.2
(34 4
0.6 4

0.8 ;
L0 ;

7 {ms)
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