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Abstract

Experimental study and numerical simulation of geometric effects of downcomer
on the efficiency of mass transfer in airlift reactors with computational fluid
dynamics

Airlift reactor in the simplest form is a vertical cylinder that the inside was filled with liquid
and gas phase is inserted from the underside in reactor by a distributor. These reactors are
widely used in chemical industry, petrochemical, metallurgy, and biology due to the simple
structure and high level of heat and mass transfer. Here the two-phase reactor with internal
circulation has been used for testing. From Sodium sulfite solution is used liquid phase and
air to gas phase. To examine the effects of draft-tube geometry on mass transfer rates of both
is used draft-tube 4 and 5 cm in diameter. For mass transfer examine, has been calculated the
volumetric oxygen mass transfer coefficient here. In this research the gas hold up is
investigated for affecting on mass transfer. Test results show that mass transfer and gas hold
up was increasing with increase the draft-tube diameter. Tests have been done by changing
the type of gas distributor that the results are illustrated that mass transfer and gas hold up
are increase with the number of distributor holes increasing. For further review, the reactor is
simulated using computational fluids dynamics. Geometry of the model with Gambit2.3.16
software and modeling with Fluent 6.3.26 software has been done. Simulation results match
well with experimental results and the maximum error is 10%.

Keywords: Airlift Reactor, Mass Transfer, Draft-tube, Gas Hold up, Computational Fluids
Dynamics
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