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Experimental Investigation of Two-Dimensional Cascade Performance
of Thin and Low-Cambered Double-Circular-Arc Blade Sections
at Transonic Inlet Mach Number Range

By Hajime SAKAGUCHI, Hiroshi KONDO, Susumu TAKAMORI
and Keigo IWASHITA

Abstract

The cascade performance of double-circular-arc blades with camber angles of 3°, 6°,
and 10° at operating conditions typical of compressor tip sections has been investigated at
inlet Mach numbers from 0.6 to 1.1 in a small transonic cascade tunnel. The cascade of
the blades were tested over an appreciable range of incidence angle range (up to positive stall
angle) for various combinations of stagger angles of 50°, 55°, 60° and pitch-chord ratios of
1.0, 0.8, and 0.6. Test Reynolds number range was 3~7 X 103, based on blade chord. Experi-
ments ‘were made with boundary layer suction from porous side walls at the test sec-
tion to establish two-dimensional flow in the cascade. Total-pressure and flow-angle
measurements were made by traversing a five-hole probe in the outlet flow from the
cascade.

The effect of inlet Mach numbers on mean total-pressure recoveries, mean total-pres-
sure loss coefficients, and mean turning angles was investigated.” Over the range of inlet
Mach numbers experimented, the mean total-pressure loss coefficients were low, and mean
turning angles did not change greatly around the design incidence angles. The varia-
tion of total-pressure loss coefficient and turning angle with incidence angle was also

small and continuous through the experimental range of incidence angle.
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