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SPREADING RATE OF DENSE JET IMPINGING
ON THE FREE SURFACE

Wb BRI F (R
By Takashi ASAEDA, Masanori NAKAI and Nobuyuki TAMAI

When a vertical dense jet impinges on the free surface, it spreads along the surface

farther than is expected by the equivalence of the horizontal momentum and gravity,

then plunges suddenly downwards. In this study, the mechanism of the widely spreading

was investigated analytically and experimentally. At first, the spreading of the horizon-
tal surface dense jet was obtained, then the idea was extended to the case of the vertical

dense jet impinging on the free surface. The mechanism elucidated is as follows : The
free surface of the horizontal jet depresses resulting from the velocity head there, The
jet keeps to flow along the surface, until the excessive density of the jet exceeds the

pressure decrease resulting from the depression,
Keywords . horizontal dense jei, spreading rate, impinging jet, surface plume, plunging
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Bubble plume in a reservoir.
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Fig.1 Experimental apparatus used for the horizontal dense

jet.
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Fig.2 Experimental apparatus used for the vertical impinging

dense jet.
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(a-) Initial density excess 0.0040 g/cm®, average velocity 6.5cm/s

(b) Initial density excess 0.0040 g/cm®, average velocity 25.0cm/s

Photo? Visualized horizontal dense jet.
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(a) [Initial density excess 0.0060 g/cm3, discharge 197.8 cm’/s

(b) Initial density excess 0.0075 g/cm3, discharge 342.5 cm¥/s

Photo3 Visualized vertical impinging dense jet.

Photo4 Visualized vortex ring in surface plume (Initial
density excess 0. 0105 g/cm?, discharge 342.5 cm?/s).
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