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CFD(Computational Fluid Dynamic)
Fluent

Eulerian- Eulerian
Re-Normalisation Group
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> Schiller-Nauman drag coefficient
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: Computational Fluid Dynamics
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Abstract

The hydrodynamic simulation of multi-phase flows in distillation towers in process industries has
become of ever increasing importance and interest over the recent years. In this paper the
hydraulics of an industrial scale co-current tray distillation column was studied using the finite
volume method in the Fluent 3.6.26 software environment. The liquid phase is assumed discrete
while the gas phase is considered to be continuous with the two phases interacting. Eulerian-
Eulerian framework has been used to solve the equations including momentum and continuity
equations. RNG Dispersion model has been used to estimate the turbulent fluid viscosity while
Schiller-Naumann is used for drag calculations as closure equations. The simulation results
demonstrate good agreement compared to the experimental results with an average error of 0.11
when gas superficial velocity varied from 1.4 (m/s) to 2 (m/s) and liquid superficial velocity was
varied from 0.18 m/s to 0.27 m/s. The results show that the tray pressure drop is reduced in the
higher apparent gas velocities consequently with increasing gas phase flow and the tray pressure
drop increases with increasing liquid flow in a constant gas flow.

Key Words: Computational Fluid Dynamic, Co-Current distillation tray, hydraulic parameters,
pressure drop, impeller.



