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Numerical Simulation of heating rate reduction
by Directed Energy Air Spike

Ryoji TAKAKT*

Key Words:

O

This paper presents a computational parametric study showing how heat release affects aerody-
namic characteristics, drag and heating rate, of a hypersonic flow over an axisymmetric blunt body.
A thermal and chemical non-equilibrium viscous flow is assumed together with seven species and
finite-rate chemical reactions. Park’s two-temperature model is also used to take account of thermally
non-equilibrium phenomena. Results show that heat release in the upstream of the body can reduce
not only the aerodynamic drag but also the aerodynamic heating rate on the body. Three parameters
which control heat release are introduced and their effects on the flow structure, especially on the drag
and the heating rate, are presented. It is shown that the drag is reduced to 23% of the baseline value
(the drag of the flow without heat release) and the aerodynamic heating rate to 74%.
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Velocity Voo | 4550 [m/s]
Mach number My | 13.92
Reynolds number R, 2.65 x 10°
Wall temperature | Tyan | 1200 [K]
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