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A Study on the Behavior of Liquid Free Surface

in a Shaking Vessel
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<Abstract>

An attempt has been made to examine the highest hquid
surface by means of measuring the movement of liquid free
surface wave In the agitated vessel wall. Also, Relationship
has been investigated between transition frequency, N, for
behavior of liquid free surface and transition frequency for
behavior of mass transfer coefficient in the agitated vessel
wall. A surface wave is occured within agitated vessel, the
highest height of wetted vessel wall, hy i1s coincided with the
highest liguid surface, h. However the lowest height of wetted
vessel, h'w is not descended to lowest liquid free surface, h'.
The proposed model has been tested sucessfully for the
behavior of liquid free surface,
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Iig.1. Schema of horizontally shaking vessel with

circulation motion.

Table 1. Experimental Conditions

D[m] 0.140, 0.173. 0.206
d(m] 0.02, 0.03, 0.04
N[s™] 06 ~ 3.0
v [m%-s™] 09%x10°~3.0%10™
AFERS] ASS A} 87 As) an

Qo)A el wol W HEe YL 23
e

Fig.1ol bl E@ske] %ol h R h'e %
AdeAde wsigoe Fol gonl Azt A
fEES ) 4% R A H2EL Yy
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Fig.2. Experimental Apparatus for elevated height
of liquid surface on vessel wall.
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Fig.3. Photographs of liquid free surface and free surface wave.
(D=H=0.14m, d=0.03m, u# =20Pa - s)
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Fig.4. Effect of circulating frequency of vessel on
the highest and the lowest liquid surface and

the wetted vessel wall.
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Fig.6. Comparision of observed h+h® with

eq.(2), keys are referred to fig.4.
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keys are referred to fig.4.
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eq.(4), keys are referred to fig.4.
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Fig. 9. Correlation of Fr number and Re number at

the transition frequency, N,.
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the transition frequency N,.
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D : shaking vessel diameter
d : circulation diameter

Fr : Froude number (=N°D/g) [=]
Fr,: Froude number (=N°D/g) [=
g . gravitational acceleration [m-s™
H : liquid height m)
h : highest liquid free surface m]
1 @ lowest liquid free surface 'm]

hw - highest height of wetted vessel wall [m]

hw - lowest height of wetted vessel wall [m]
k< average mass transfer coefficient

(mm -+ s']
N : circulating frequency [s™']
Nc : critical circulating frequency for mixing

N, : transition frequency
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