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A COMPUTATIONAL STUDY ON THE CHARACTERISTICS OF ASYMMETRIC VORTEX OF
TANGENT-OGIVE-CYLINDER FLIGHT VEHICLE AT HIGH ANGLES OF ATTACK

S. Lim," S. D. Kim® and D. J. Song’

The characteristics of asymmetric vortex and side force of tangent-ogive-cylinder flight vehicle at high angles of
attack have been performed by using upwind Navier-Stokes method with the k-o turbulence model. And Asymmetric
transition positions are considered for generation of asymmetric vortex.
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LS : laminar separation

TS @ turbulent separation

S5 1 secondary separation

R : turbitlent reattachment

B swept, 3D, laminar separation bubble
TR: boundary layer transition
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Fig. 1 Flow model for a 3.5-caliber ogive at a=40°[1]
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Table 1 Factors and variables for transition model
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Table 2 Test condition
Nose shape Tangent-ogive
Angle of attack 5 ~40°
Re 440,000
Mach no. 03
Air Model Perfect Gas
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(1) outflow condition

(1st order extrapolation)
(2) far field condition

(flow direction, total values are fixed)
(3) wall condition

(no slip, adiabatic)
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Fig. 3 Grid system (100 <60 x 82)
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Fig. 4 Comparison of Cy at different angles of attack
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Fig. 6 Sketch of flow pattern and side force distribution on body at
high angle of attack [6]

Fig. 7 Local side force distribution at a=40"
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Fig. 8 Vector plot at x/D=1.5 =2
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