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Visualizing Studies on Rotating Stall
By
Tsuyoshi ASANUMA, Yoshiro SAITO and Yoshimichi TANIDA

Abstract : Most of the blades failures in axial-flow fluid machines, especially in a lift-
ing jet-engine for VTOL, seem to be due to an aerodynamically forced vibration of cas-
cade blades, which is caused frequently by the so-called rotating stall with a large cell
in an annular cascade.

In order to observe- directly the rotating stall itself and to examine its features in de-
tail, some experiments have been carried out by means of a vertical rotary-cascade testing
machine, simulating a typical axial-flow compressor and using water as a working fluid
to visualize the stream-lines in cascade.

A number of photographs of such stream-lines have been taken by a high speed ca-
mera with 3000 or 6000 frames per second. From the successive films, there have been
made clear some features of the rotating stall, that is, size dimensions and internal aspect
of stall cell, stall propagating process according to change in inlet flow-angle, radial flow
in stall cell and so on. Consequently each pattern of rotating stall may be established
with the aid of the measurements of static pressure-rise and pressure variation obtained by
capacitance-type indicators.

Furthermore, the transient process between rotating stall and non-stall state are ex-
amined and then, beyond expectations, the transient periods seem to be extremely larger
than the time lag of blade boundary layer hitherto obtained.
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1R2E) RIBEALREIRINTNEEEZIOLNS.
BIRIBROEHEEZ, 25 OEFFICXVRABICAET 2 ENTETHS. COEN
ZEOBEEIZ, RBEREK EsRET 2008 E vz &I, 759 B4y vyuRa
—FICAN, BRBREEETEETEINGY, KERKBUTEEREN * 7 ICSENESH%E
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HERALHRBEDEEZONEZDT “E2leMAE” LEST EICT 5. HICHE 2 ielk
EPOHBEW LU TUTL X ICRLHRFENDER RN E R 2546 (GE 10 KII->VD),
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(a) 0% (d) 60 %
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(b) 20 ¢ & (e) 80 %

(c) 40 ¢ (f)200 %
% 13 X fEmKERICE T 2 BIINBHNDEEEE R
(N=500rpm, ¢=0.31, fEHE 6000 & F/F)
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RLTWE. KHZZOEBEMSEBELIELTOBREEZRT. K (a) »5(b), (c)
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HE, MAABICERORE IR EOHMNENESHEEREL VRO REERT.
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