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Periodic Shedding Process of Separated-Flow Cavitation
(With Reattached Separation)
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Many researchers have been studying about high impulsive cavitation. Unsteady shedding type of
cavity has high potential for high impulse. Our main interest is in the mechanism of high impact
occurrence in internal flow devices. Two kinds of channel profiles are examined about the separated
vortex cavitation. One is a circular-cylindrical orifice flow and the other is a convergent-divergent
channel flow. Observation of the cavity behavior is preformed in these separated shear layers using a
high-speed video camera. As a result, it is clearly observed that a cloud-like cavity sheds downstream
with pairing and coalescing of small vortex cavities on the separated shear layer. And it is also
ascertained that a reentrant motion of cavity makes an important role on the cavity-shedding

periodicity.
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Fig.1 Details of test section
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Fig.2 Convergent and divergent channel (side-view)
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Fig.3 Convergent and divergent channel (span-view)



WEET AN AT OB 3 E X 3129000 £ UM13500 fps
Thb.

XY BT — v VAL ERIIIESE — B D, ¥
FNVBEOFETEE D> VEISHE, FIEOF Y ET—
a VIR E LI RIITbN., KX THWOND S v
ETr—varBeoF LTULA IV AEReIILL T DO L H I
EEINTZ.

HEAY 7 4 A
o0 =(P, =Py) /[ (PL—Py) + =+ (1)

Ret:U[.d/v ........ (2)
INHEIER 2 AL

0 =(Po —Py)/ pU? o0 (3)

Ret:Ut'H/V ........ (4)

2T, Py, PxENENAY 7 4 A LR X OVF A
DOFIE, Pv, v B LB p lTENFREIKOfafAKIL,
ERE R L OEE, 2L TUBX QUL B LU
HOFEFETH D, F7-P. 1ZRERE Lo — R o

e, WEKDOEER LORFRFEEZTNLENTW, B,

ZTLTCEBEEETAD 7 L— LM EZFsTHRT.

3. BRBIUEBR

3.1 AFAYIARIZBEITZELEBFYET—S3 K4
EEHE T A H A T2 L - T13500fps TAILZ S N-F v
VT 4 B A RT. BIEMERAY 7 0 AD LAY Oft
ECHD. FEMITEEN E— 7 27 LIRS A 3 s
ENH2F v T —32arHe=094"CnEMThHSL. X
FOREWEHSRF Y ET 2R LTS,

* Orifice inlet Wall

Wl o L L L

t

Flr\]acr:ﬁg Orifice inlet Cavity
FIOW —ty
| VA4 /‘/// Y~

Re-entrant
motion

DAL

Frame N0.-20~N0.24C¥ ¥ £ 7 4 i OIZIX1E# % /R
LTWb. 777 RRROFY VT 4 B SNREL T
SHEFRBZEESND. 22T, No.0iZ MY HEEHmEEED
TL—AThs. EBIIKLEINTZZ T FROFYET
S RRRET A L EFHNENT. v T BREER, Bz
Xy BT s OBMBEEDS (No.12~No.24) . ZD L H 7%
EEITAPMICHRYESNRDS. 2oL X EHEORYITH

Observed field

Flow?
—

0=0.94 Tw=292K Re=2.06 x 10°
B=55mg/l  Fs=13500fps U=9.64 m/s

Fig.4 Cavity collapsing and shedding behavior
in the throat of the circular cylindrical orifice
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Fig.7 Shedding behavior of cavitation cloud
in a convergent-divergent channel
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Fig.8 Behavior of small vortex cavities in a
convergent-divergent channel
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