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Aerodynamic Heating Analysis of Spike-Nosed Missile
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ABSTRACT

Numerical analysis of aerodynamic heating for KPSAM is performed using aerodynamic heating model
suitable to KPSAM, which has complex flow field resulting from the spike attached to the dome, such as
large separation area and the strong shock/boundary layer interaction region around reattachment point
on the dome. The aerodynamic heating model is validated and modified through the comparison between
the flight test measurement and the thermal analysis results. TFD temperature sensors are installed on
the dome to measure surface temperature during the flight. Computation results, obtained from the heat
transfer analysis on the sensors, agree well with flight test data. The aerodynamic heating model
provides heat transfer rate into surface as a boundary condition of unsteady 1D/axisymmetric thermal
analysis on the missile structure. The axisymmetric thermal analysis using FLUENT is more versatile
than the 1D analysis and can be applied to the heating problem related with complex structures and
multi-dimensional heat transfer problems such as prediction of temperature rise at contact surface of
different materials.

ZQ7)&gol(FA0)) : Aerodynamic Heating(F#714), Shock/Boundary Layer Interaction(F 43}/ 4AF 744D,
Convective Heat Transfer(thf ®3®), Unsteady Heat Transfer Analysis(BIAA dAg
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