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Calculation of the flow on a non-axisymmetric flat-faced body in
supersonic flow by the method of integral relations

—without attack angle—

By Iwao KaAwaMOTO, Fukujyu SHiMizu, Nobutoshi HARA
and Hideo SEKINE

Non-axisymmetric flat-faced blunt body problems have been attracting practical interest related to the
re-entry at large angles of attack of objects like the shuttle orbiter. In our previous paper, pressure meas-
urements and observations on the stagnation point location on non-axisymmetric flat-faced bodies were
reported in detail and some of the features were clarified. But the flow in the shock layer for this type of
body has not been sufficiently clarified experimentally as well as theoretically.

One of the most important results derived from the previous experimental studies is that pressure on
the shoulder line for many non-axisymmetric flat-faced bodies reaches the sonic value. This implies that
the method of integral relations which has been applied toa circular-faced body without angles of attack
can be also applicable to the non-axisymmetric flat-faced body. In other words, the problem can be
treated as a two-point boundary value problem between the stagnation point and the shoulder line.

This paper presents the method of integral relations applied to an elliptical-faced body without angle
of attack as a typical example of non-axisymmetric flat-faced bodies.

Calculated flow fields were compared with experimental ones, and it was clarified that the method of
integral relations is applicable not only to axisymmetric bodies but also to non-axisymmetric flat-faced

bodies.
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