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Numerical Investigations on the Drag and Aerodynamic
Characteristics of a Hollow Projectile
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( Key Laboratory of Transient Physics Nanjing University of Science and Technology Nanjing 210094 Jiangsu China)

Abstract: With the purpose of obtaining the minimum drag coefficient of a normal hollow projectile
based on RANS governing equations and 2"'-order AUSM scheme the two-dimensional flow fields and
aerodynamic forces of different shapes of hollow projectiles have been simulated numerically both the ex—
ternal and internal flow features of hollow projectiles with different shapes are obtained as well as the
drag variation curves and the aerodynamic shape of the hollow projectile with the minimum drag coeffi-
cient. Moreover the projectile with minimum drag coefficient and normal projectile with ultrasonic sound
flow fields are simulated respectively the flow characteristics of them are discussed and compared and
the minimum drag effect of the obtained projectile is validated our numerical results can provide impor—
tant guidance for relative investigations.
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Fig.2 Basic model for the hollow projectile
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2.1

Tab. 1

1 1

Ma

3.

30 mm+48 mm+70 mm

2

L,

L

Drag forces of the outer walls with different L,

L, /mm

IN

/N

IN
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8. 965
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10. 763
12.767

L,

(L, =48 mm)

40 mm+42 mm-44 mm.46 mm.48 mm-.49 mm-.50 mm-

51 mm<52 mm-+54 mm-56 mm.58 mm.60 mm.70 mm

. L

L,

L, =48 mm

L, =48 mm.

2.2

o

L, =48 mm

38 mm+45 mm+70 mm

10 mm+20 mm- 30 mm-

4

o

p/har

l 1.90
1.69
1.48
127 —
1.06
085 g
0.64 .

0.43
I 0.22

0.01

plbar
I 1.90

1.69

1.48

1.27 S
1.06
0.85
0.64
0.43

l 022
0.01

p/har
1.90
1.69
1.48
1.27
1.06
0.85 T
0.64 S

0.43
l 022
0.01

3 L

(a) L =30 mm

{b) L,=48 mm

(¢) L,=70 mm

5 o

2 1 2 L,

Tab.2 Drag forces on the inner walls varies with L,

Fig.3 Distributions of the isobars at L, =30.48.70 mm

L,/ mm /N /N /N
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