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A DESIGN OPTIMIZATION STUDY OF BLUNT NOSE HYPERSONIC FLIGHT VEHICLE
MINIMIZING SURFACE HEAT-TRANSFER RATE AND DRAG

S. Lim, J. I Seo, S. D. Kim and D. J. Song

A design optimization of hypersonic flight vehicle has been studied by using upwind Navier-Stokes method and
numerical optimization method. CFD method is linked to numerical optimization method by using a Bézier curve
and a design optimization of blunt nose hypersonic flight vehicle has been studied. Heat transfer coefficient and
drag coefficient are selected as objective functions or design constraints. The Bézier curve-based shape function was

applied to blunt body shape.
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(1) supersonic outflow condition(Ist order extrapolation)

(2) supersonic inflow condition(flow direction, total values are fixed)
(3) wall condition(no slip, constant wall temperature)

(4) symmetric boundary condition

Table. 1 Test Condition

Overall length 4 Rn
Cone half angle 82°
Altitude 50 km
Mach no. 20
Air Model Perfect Gas
Wall Temperature 500K
Nose Shape with}%;éirrft:ggiints
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Fig. 3 Blunt nose (Bézier curve and Circle)
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Table. 2 Initial C,and C,

0.0650
Circle 0.0651

0.4631
0.4632

Bézier curve
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Fig. 4 Comparison of the heat transfer rate distribution (Bézier
curve and Circle)
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Table. 3 Minimize C,

C, Cp
initial design 0.0650 0.4631
optimum design 0.0621 0.4625
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Table. 4 Minimize C ,

cy Col
initial design 0.0650 0.4631
optimum design 0.0650 04377
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Table. 5 Test Condition

Mach no. 20
Air Model Perfect Gas
Wall Temperature 500K

Table. 6 Minimize C

initial design 0.6000
0.6906

0.1326
0.1282

optimum design
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Table. 7 Minimize C

initial design 0.0677 0.2972
optimum design 0.0677 0.2765
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