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In this contribution, behavior of gas phase distribution in a two phase gas-liquid stirred vessel with
Rushton turbine was studied by computational fluid dynamic (CFD) technique at different operational
conditions. The multiphase flow regime in the vessel was simulated by Eulerian-Eulerian multiphase
flow approach and turbulent flow behavior was described by RNG k-¢ model. By studying the operating
conditions based on the aeration number and Reynolds number of the impeller, the volume fraction
distribution of the gas phase in the vessel and the effect of the vortices in the gas phase accumulation
were investigated. The results showed that, the volume fraction of the gas phase in the upper region of
the blade is 2.4 times the average volume fraction of gas fraction in the down region of the blade. By
increase in the Reynolds number of the impeller, the gas phase mixing quality increased due to the
formation of larger vortex regions, which showed a 22% improvement in the mixing quality based on
the standard deviation of gas phase distribution. Also, the results showed that increasing the aeration
number and the Reynolds number of the impeller, the gas phase holdup in the vessel enhanced by 49%
and 56%, respectively. With study of the power number, it was observed that with increasing the
aeration rate in the fixed impeller Reynolds number, the amount of power required for mixing decreased
by 23%, and in the constant aeration number with increasing impeller Reynolds number the power
consumption increased by 32%.
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