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Experimental Study of Linear Cascade
of Airfoils in Transonic Shear Flow
By
Masanobu NAMBA, Tsuyoshi ASANUMA
and Hachiro YAMAKAWA

Abstract: The purpose of this paper is to make clear experimentally the characteristics
of linear cascade of double-circular-arc airfoils in transonic shear flow and compare them
with those in subsonic shear flow and in subsonic or transonic uniform flow.

The transonic shear flows with the nonuniform inlet Mach numbers in the spanwise
direction of the airfoils were produced by means of a resistance lattice installed upstream
of the cascade in a blow-down type transonic wind tunnel.

The measurement of the static pressure on the airfoils of the cascades with the stag-
ger angles of 0° and 20° was performed in the shear flows with the maximum inlet Mach
numbers up to 1.2 as well as in the uniform flows up to the choking Mach number.

The local lift distributions obtained in the shear flows with the maximum local inlet
Mach numbers under 1. 2 essentially keep the same trend as those in incompressible shear
flow. The distribution curves of local pressure coefficient on the part of the airfoil surface
in shear flow, where the local inlet Mach number exceeds the maximum inlet Mach num-
ber of the same cascade in uniform flow, are similar to those in the uniform flow with
the inlet Mach number a little lower than the maximum inlet Mach nuhmber.

The average lift coefficient of the cascade with the stagger angle of 20° in shear flow
becomes larger than the lift coefficient of the same cascade in uniform flow when the

average inlet Mach number exceeds a certain value.
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