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Simulation of’Aérodynamics Coefficientfor 105.mm. Projectile with
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Abstract

This research is a continuation work from the previous research for the year 2012's
budget entitled "The Prediction on Aerodynamic Coefficients of 105 mm Cannon Muzzle by
Finite Volume Method". For this year's budget, 2013, however the aim of this research has
been re-adjusted to meet the requirement of The Office of Weapon Research and
Development Administration, Ministry of Defense. The calculation was performed within the

possible range of velocity and orientation while the muzzle is traveling in the air. The
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2.3 Yoyavenszguiulvg 105 mm HE M1

Reference diameter 104.8 mm
Total length 494.7 mm
Total mass 15.00 kg
Axial moment of inertia 2.326*10° kgxm2
Transverse moment of inertia 2311810 kg.m
Center of gravity from the base 183.4 mm
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Cy, (Normal Force Coefficient Derivative ) = ———
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Cyas ( Normal Force [ ith respect to sin” Derivative )

e %Mom i
%

Copas Mgﬂ%@ %?eiaﬁ}cie?_t] %ﬂ}{?‘;’amﬁ\ to sin” Derivative

d(an q
B dsin* (@)
Cpes ( Magnus Moment Coefficient Derivative with respect to sin” Derivative )

fo 5]
) dsin’ (@)

C,, (Fore body Axial Force Coefficient )

CP, (Normal Force Center of Pressure ) *Calibers from nose

*(@) Total Angle of Attack
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5.1.2 Input Pitch and Yaw

0, =-a, A Aerodynamic Missile Pitch Angle
W, ==p, # Aerodynamic Missile Yaw Angle

g=—c fa Projectile Pitch Rate

F= ‘B Ao Projectile Yaw Rate

Ay TARAN E)E)

CAleYaYaYal

g==pV; fio Dynamic Pressure
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8, =00 8 Aerodynamic Missile Pitch Angle

w =sin"'(siny,, /cos y, )+ tan”' (VW/VW) Ao Fixed Plane Yaw Angle

v, ==V, siny, fin Velocity Along Wind Y Axe
w, =V, cosy/,, siné, #a Velocity Along Wind Z Axe
u, = (Va2 -V —w )W A Velocity Along Wind X Axe

#ia Velocity Along Missile Y Axe
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AMANUIN
Symbol Description Units
English S.L

Fy Axial Force lbs N
Fq Normal Force Ibs N
Fy, Damping Force lbs N
Magnus Force N

Trim Force N

N
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ITFFE WV

Symbol Description Units
English S.l.

A Projectile cross-sectional area ft’ m’
d Projectile diameter ft m
d, Gun bore diameter at muzzle ft m
g Gravitational Acceleration Constant 32.174 ft / sec’ 9.8065 m / sec’
iy Axial moment of inertia slug - f’ kg - m’
1, Transverse moment of inertia slug - ft’ kg — m’
iy Distance from ba ourrele m
m Projectile \\\\\\ / /// lugs kg
V : \ /

Tot city \‘\\ § 2// Fsec m/ sec
p jectile spin rafe 2k T:—// “i‘. Tsec N / sec

— ~ 7 NN —
q ojectile pit’c e Y // N T - ra ¢
' F “ A
f; ngﬁf yay Y 1§24 / \ 1 rad|/se \\ﬁd/
d Dyna T / l*?
d
p gr N \kg? :
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0 S, C [ §
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Symbol Description Units
English Sl
a Total angle of attack radians radians
a, Yaw of repose radians radians
in cant egrees egrees

6 Fi degr degn
5:1 Projectile gun misalignment radians radians
é‘r Projectile principle axis tilt radians radians
gaero Jump due to initial pitch/yaw rates radians radians
eaﬁ Jump due to cent 1 set radians
S, Gyroscopi ity facth\\\\\‘ / ////
S - \

o g\
K ode amplitude ians
i e

s ow mode a

7
7,

=
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N \
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0 Coefficient at zero yaw or initial condition
a Derivative with respect to sin a

a,or2 Derivative with respect to sin” @

a, Derivative with respect to sin’ &

a,or4 Derivative with respect to sin’ &

a, Derivative with respect to sin’' &

and:

at 8
“"l"l.....".""lll
ll,')'d/
é :
2 g
S Xz
S 5

N\
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