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Numerical Analysis of Cavitation Instabilities and
the Suppression in Cascade

Yuka [GA*, Makoto HIRANUMA,
Yoshiki YOSHIDA and Toshiaki IKOHAGI

*# Institute of Fluid Science, Tohoku University,
2-1-1 Katahira, Aoba-ku, Sendai-shi, Miyagi, 980-8577 Japan

In this study, unsteady cavitation and cavitation instabilities are numericaly analyzed around
cascades in water/air working fluid. The numerical method employing a locally homogeneous model
of compressible gas-liquid two-phase medium is applied, because it permits the entire flowfield inside
and outside the cavity to be simulated easily through only one system of governing equations. Three
types of cavitation instabilities, which are similar to “cavitation surge”, “forward rotating cavita-
tion” and “rotating-stall cavitation”, are represented numerically in flat-plate cascade under three-
blade cyclic condition. Additionally, flowfields around flat-plate cascade with slit on blade are
analyzed in the conditions where the three types of cavitation instabilities arise in the cascade
without slit. The effect of the slit on suppression of cavitation instabilities is confirmed from the
present numerical results.

Key Words: Numerical Analysis, Cavitation, Cavitation Instabilities, Three-blade Flat-plate
Cascade, Slit, Locally Homogeneous Model
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Fig. 1 Schematic diagram of present three-blade cascade
with and without slit (c/ h=2.0, =75 )
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Fig. 3 Time evolutions of void fraction (left) and pressure (right) distributions
around 3Blades-Cyclic Cascade (CASEL: ¢=0.141, 0=0.082,y=0.171)
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Fig. 4 Time variations of lifts and upstream static pressure in 3Blades-

Cyclic Cascade (CASE1: ¢=0.141, 0= 0.082,1y=0.171)
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Fig. 6 Time variations of lifts and upstream static pressure in 3Blades-

Cyclic Cascade (CASE2: ¢=0.141, 6=0.079,»=0.147)
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Fig. 5 Time evolution of void fraction distributions around 3Blades-Cyclic Cascade ( CASE2: ¢=0.141, 6=0.079,=0.147)

—118—

NI | -El ectronic Library Service



The Japan Soci ety of

Mechani cal Engi neers

BN RET D F v BT — ¥ 3 VIEERE L OENCEE T 2 BUEFT

1763

void fraction
000 025 08 075 100

Fig. 7 Time evolution of void fraction distributions around 3Blades-Cyclic Cascade ( CASE3: ¢=0.141, 0= 0.059,=0.110)
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