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SOUND GENERATED BY HYDRAULIC JUMP

mEgE S - A

EREL - SR BuES - RH Nt TEAHCRS

Hidenori SAITOH, Naoki MAEDA, Harumichi KYOTOH and Hitoshi NISHIMURA

lTie BaABT
Dk KT TSR
SELE T BKY M
YE2E T KEEMERELAR

(T141-8560 SR KIB1-6-3)

(T305-8573 KIE DS EHEERLI-1-1)

%% (T305-8573 WHEDIEHERERL-1-1)
PEHHER (FT107-3488 HATEEX RKL-3-3)

SEAER TH MK HETH% (T305-8573 HHEDIETHEERL-1-1)

Sound generated by hydraulic jump has been investigated experimentally and theoretically. The process of sound
scattering from hydraulic jump is so complex that the system has not yet been studied in detail. Mainly four origins of
the sound were considered in the present paper, i.e., oscillations of a single bubble, bubble cloud, sound occurred
during the breakup of free surface and the resonance of an air column. To reveal the origin of the spectral peaks

appeared in the power spectrum of sound data, we measured the sound at various locations along the hydraulic jump.

Also, to specify the origin, salt and cleaning-material were mixed into the working water in order to change the void

fraction of hydraulic jump. Furthermore, to investigate more clearly the relation between each physical process and

the spectral peaks of sound, the experiment of free fall of a round jet into a still water-tank was also achieved for

various jet velocities and different depths of water-tank.

We have concluded that the strong peak of the spectrum occurs from bubble cloud oscillations, but the other
peaks are originated from the generation of bubbles and the existence of air columns at the free surface.

Key Words : Hydraulic jump, round jet, air entrainment, low frequency sound, air column, bubble cloud,
the Helmholtz equation, eigen-value problem
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