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Bubble Plumes along Wall Surface

1LEF ¥, ma
Yoshinori KITANO, Youichi AWAYA

ABSTRACT; This paper describes the bubble plumes along a wall surface. Experiments on the
bubble plumes were systematically performed and thereafter, we analize the behavior of
the bubble plume, using the following assumptions. As previously reported, the
interference diffusion coefficient varies only in vertical direction, as a function of
bubble density at the center of the plume. The bubbles have a constant velocity relative
to the surrounding water in a plume. Wall friction velocity ux is defined by uf=cru.®/2
and skin friction coefficient c: has a constant value. The eddy diffusivity is epxressed
as the product of representaive mean velocity and width of bubble plumes. On the basis of
the above assumptions, moment method is applicable for analysis. By the comparisons of the
theory and the experiments, the coefficients of skin friction, interference diffusivity
and eddy diffusivity were evaluated. By measurements of turbulence in bubble plumes, the
turbulent intensity distribution has a peak near the point of the half width of velocity
profile. Inertial subranges are found in the energy spectra of the velocity fluctuations.
Keywords ;s Wall Bubble Plume, Free Bubble Plume, Wall Friction Velocity.
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Table 1

Values of coefficients
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Table 2 Experimental conditions and results

bubble plume from extended source
bubble plume from line source
of limited width D=5cm

RUN O |RUN 1 |RUN 2 |RUN 3 |RUN 4 | RUN 0 {RUN 1 | RUN 2| RUN 3 | RUN 4
qef /s 667 167 333 667 133 667 167 333 6.6 7 133
Ct 0 0055 | 0,045 | 0.046 | 0047 0 0049 | 0041 | 0046 | 0047
a 003 0023 | 6023 | 0023 | 0.024 033 0022 10021 0023 | 0023
Ko 10 6 8 10 10 10 6 6 8 10
n 1./2 1/2
Uo,/ Uoo - 088 092 096 091 - 099 105 096 0.96
bo,/ Doo - 085 077 0.80 083 - 0.83 077 085 082
G0/ 000 - 121 169 1.72 147 - 142 1.70 1.35 1.34
a0/3 00 - 0.76 067 068 0.73 - 0.71 069 0.74 069
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