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Abstract

Important dimensionless groups were investigated to find basic experimental correlations in vibrating systems.
When mass transfer occurred in the system, it was deduced that eddy diffusion took place locally near the
vibrating bodies without having turbulent flow in the whole system. The eddy diffusivity in the system
turned out to be proportional to the factor, a°f. For a system in a single vibrational mode, &*f/vD was a
very important dimensionless group. For a combined vibrational mode system, pafD/;, and for a crowded
bubble system p(af)?/s became important. These conclusions were confirmed both by dimensicnal analysis and

by experimental results.
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Fig. 2. Plot of mass transfer rate improvement versus

vibrational Peclet number.
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bubble distance for various bubble size.
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Nomenclature

amplitude, cm.
concentration, gm-mole/cm?

bubble diameter, cm

ISR

diffusivity, cm?/sec.

f frequency, sec™!

J mass franste rate improvement, N,/N,—1
Jr J/ntet

l distance between bubbles, cm.

n vibrational mode.

N mass transfer rate, gm/sec. —cm?®
Pe, vibrational Peclet number, a%f/vD
P, n-th order Legendre polynomial
P, Smﬁ?{%é:ﬁ

r bubble radius, em

R, bubble radius at equilibrium, cm.

Re,  vibrational Reynolds number, Df{af)o/u
t time, sec

v velocity, cm/sec

We, vibrational weber number, o(af)2l/c

o fluctuation velocity coefficient
0 density, gm/cm?®

v kinematic viscosity, cm?®/sec.
T surface tension, g/sec?

w angular frequency, rad/sec.
Subscripts

r,6 r-, f-component
vib  vibration

n n~th mode
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