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An investigation was conducted on the critical gas velocity and
applied power for complete suspension of solid particles in QVF
hemispherical bottom gas sparged vessel of 0.46 m inside diameter and
Im height. |

The operating conditions used are; particle size (dp), of 63-90, 90-
125, 125-180 and 180-250 pm, height of liquid level to vessel diameter
ratio (L/D) of 0.7, 0.9, 1.1 and 1.3, weight of solids (Ws) of 0.4, 0.8, 1.2
and 1.6 kg. Single ring sparger with size of holes (d,) equal to 1 mm,
different gases (air, helium, argon and carbon dioxide), Newtonian liQuids
(water and kerosene) and non-Newtonian liquids (four concentrations of
carboxy methyl cellulose solutions).

The critical gas velocity and total applied power were found to
increase with increasing particle size, solid concentration and gas density

and with decreasing L/D ratio and liquid viscosity.
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comparison between experimentally gas sparging and
ifeoretically mechanical agitation shown that the first system is less
efficient (larger power) in most cases. However, sometimes, gas sparging
| fills a real need in applications involving aggressive gases as well as in
high temﬁerature and pressure operation.

Empirical correlation for critical gas velocity has been found as

follows:
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Statistical analysis shows that the average absolute error and
F correlation coefficient are 1.42 % and 0.9947, respectively.
3 _

Bubble monitoring and analyzing system (BMAS) technique

el SERT

consists of electro-resistivity probe, interface, visual basic program and

personal computer (Pentium 3), was used in this work to measure the

bubble rise velocity, bubble diameter, bubble frequency, number of

bubbles and gas hold-up. The electro-resistivity probe consisted of two

tips, which are aligned vertically and are 0.85 cm apart. The probe detects
the difference in conductivity of gas and liquid.

F Gas hold-up is correlated with the critical gas velocity and liquid
E

] and solid properties. The correlation obtained gives an average absolute

error and correlation coefficient of 0.95 % and 0.9778, respectively.
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The average liquid circulation velocity is calculated using empirical

Correlation presented by Zehner (1982). In addition, the mixing time
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{using pulse technique) and intensity of mixing, have been measured in

ie present study.
The optimum operating conditions are obtained by calculating the
'iﬁ;ensity of mixing for the different experimental conditions. It was
hoticed that mixing intensity is maximum for particle size in the range of
180 to 250 um, L/D = 1.1 and Ws = 1.6 kg,

An analytical model was derived to estimate the liquid velocity in

three phase system using forces balance and L/D=0.7-1.3, d,= 63-250um
and Ws= 0.4-1.6 kg. The model derived 1s:
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‘Results of comparison between the analytical correlation and two

I empirical correlations presented by other investigators show that the
average absolute error is equal to 21.4 % and 11.7 %, respectively.

The particle settling velocity of three phase systems is estimated by

a modified forces balance. The empirical correlation obtained gives low

error at particle size in the range of 125 to 250 pm.
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