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Re-entrant Motion and Shedding Mechanism of Cloud on Cloud Cavitation
(Convergent-Divergent Flow Channel)
O VeflE— (@IRTKR) L
Keiichi Sato and Yasuhiro Saito,
Dept. Mechanical Eng., Kanazawa Inst. Tech., Ohgigaoka 7-1, Nonoichi, Ishikawa 921-8501

It is known that attached or partial cavitation has a periodic character under a certain flow condition and is related to high cavitation
impact with a shedding and collapse of cavitation cloud. The detailed mechanism of the periodic behavior remains to be solved though
it appears to be caused by a re-entrant motion from the cavity trailing edge to the leading edge. In this study, we present our previous
data as well as new results about a shedding process of cavitation cloud and a mechanism of re-entrant behavior. First, the partial
cavitation phenomena are divided into two types. In addition, for these two types of cavity, the re-entrant motions in the cavity are
discussed with high-speed-video-camera observations and a digital image processing technique. As the result, a re-entrant motion
which plays an important role in unsteady or periodic characteristics of cloud cavitation is formed by the chain-reaction-like collapses

of bubbles which are strongly related to the pressure impulse followed by the collapse of cavitation cloud.
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Fig.2 Image processing method
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(a) Two-phase cloud cavitation (Edge—type nozzle)
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(b) Gas-phase cloud cavitation (Round-type nozzle)

Fig.3 Two types of cloud cavitation

(o = cavitation number, § = air content,
U=flow velocity, Re = Reynolds number)
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Fig.4 Re-entrant motion and its final stage on
edge-type nozzle
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(a) Re—entrant motion and shedding motion
of cloud cavtiation

=44 U=36m/s Re=16x10° [=2.4mg/¢ Fs=9000fps
(b) Details of final stage of re-entrant motion
Fig.5 Re-entrant motion on round-type nozzle
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(a) Behavior of cloud cavitation
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(b) Behavior of cloud cavitation using image processing
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Fig.6 Collapse of shedding cloud and
re-entrant motion
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Fig.7 Re-entrant motion without collapse of
shedding cloud
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