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Asymptotic Theory of Hypersonic Flow
Past a Three-Dimensional Perturbed Cone with Its Application
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Abstract

This study investigates the vortical-layer
phenomenon associated with hypersonic flow
past a conical body with muliti-directional
curvature. By means of the perturbation
method and the stretching coordinates, the
inner expansion, which based on the outer
solution of the shock layer, is proceeded near
the body surface. Thereafter, in accordance
with the asymptotic matching principle, the
uniformly valid approximate soiutions are
derived and expressed in closed form. In
summary, this work obtains not only complete
closed-form approximations by means of
theoretical approach for the hypersonic three-
dimensional comcal flow, but also provides
detailed and ‘rigorous analysis for the whole
shock layer in conical flow.
Keywords: perturbation method, vortical
layer, hypersonic, conical flowfield
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