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A SECOND-ORDER THEORY FOR THREE-
DIMENSIONAL UNSTEADY FLOWS AND
ITS APPLICATION TO THIN WINGS
WITH ANGLE OF ATTACK AT
SUPERSONIC AND HYPE-
RSONIC SPEEDS "

He Longde, Han Yanliang, Qian Fuxing

(Institute of Mechanics, Academia Sinica)

Abstract

According to the assumption of high Mach numbers the secondorder
equation for unsteady flow reduces to a form analogous to that for steady
flow. As an approximation, a particular solution is derived from the assu-
mption of local two—dimensionality instead of the approximate three~di-
mensional particular solution.

In treatment of the unsteady problem for delta wings with low. aspect
ratio and supersonic leading edges, the non-linear pressure relation and
the modified reference flow parameters are adopted to take the effect of
mean angles of attack into account. Analytical expressions are obtained for
the first order expansion of the unsteady velocity potential. They condu-
ce to simplifying the calculation of stability derivatives to a great ex—
tent. ,

Stability derivatives for flat plate, double~wedge or ‘biconve:;c delta
wings oscillating- at low fréquencies are given respectively.Since the cor-
responding experimental data are unavailable, the obtained results are
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"merely compared with those of Hui’s flat plate®, and both results are in

good agreement,



