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Investigation of the Aerodynamic Analysis of a Ballistic Body Using
Simulator Software
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Abstract

During movement in different flying levels, ballistic objects can endure various forces, which depend on the strength of different parts of the
intended body at the time of their design and manufacturing. Among the forces resulting from aerodynamic equations, lift and drag forces
could be noted. These two forces depend on characteristics such as the angle of attack. In the present paper, a Shahab-3 ballistic missile
(manufactured in Iran) has been evaluated by simulating in the software Najm. This software can be used to analyze the ballistic objects. This
work were analyzed in two stages, once with the attack angle of 2 degree and once again with the angle equal to 8 degree. After performing
the investigations, it was determined that in the attack angle of 2 degree the forces created in the body of ballistic object do not develop any
critical pressure or tension. However, in the attack angle of 8 degree, the lateral pressure starts from the length of 8 m from the object’s tip
and it reaches the critical point in the end area, which complies with reality. Moreover, the lift-to-drag coefficient ratio that is considered as a
characteristic of aerodynamic analysis is much more suitable for angle of 2 degree.

Keywords
Angle of attack, Drag coefficient, Lift coefficient, ballistic.
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Oxidan Fuel Ratio®  T¢ Density ~ C* Ve

t (O/F) (K) (mean) (msh)  (ms?)
0, H, 4.83 3251 032 2386 4550
0, RPIY 2.77 3701 1.03 1783 3580
F, H, 9.74 4258  0.52 2530 4790
N0, MMH® 237 3398  1.20 1724 3420
N,O4 gﬁlg};{ 2.15 3369 1.20 1731 3420

(1) RPlis a hydrocarbon fuel with hydroden/carbon ratio 1.96,
and density 0.81.

(2) MMH is monomethyl hydrazine.

(3) UDMH is unsymmetrical dimethyl hydrazine.

(4) The mixture ratios are optimized for for expansion from 6.8
bar to vacuum.
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MSISE-90 Model of Earth's Upper Atmosphere

Low Solar Activity

Altitud

. Temp Density ~ Pressure ~ Mol. Wt.
3
(km) (K) (kg/m”) (Pa) (kg/kmol)
120 356.8669 1'Z)%E_ 1.92E-03  26.3948
140 545.8594 2'%69E_ 5.37E-04  25.0665
160 630.0652 9’61%]5- 2.13E-04  23.7884
180 667.8662 3’91(())]5_ 9.62E-05  22.5037
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