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Numerical Simulation of Physical CO2 Absorption Enhancement in
Methanol Falling Film: Comparison of Active and Passive Wave Generation

Mohammad Vaghefi Aryan®, Masoud Mohammadi®, Shidvash Vakilipour”

Email: mas.mohammadi@ut.ac.ir

Abstract: Gas absorption using a falling liquid film is considered an efficient technique in
industrial applications, including CO, absorption. However, the formation of a concentration
boundary layer near the free surface of the film reduces the mass transfer rate and overall
process efficiency. In this study, two mass- transfer enhancement strategies are investigated to
mitigate this limitation: an active method based on inducing waves in the liquid film through
oscillation of the inlet mass flow rate, and a passive method employing sinusoidal walls. Flow
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and mass transfer are simulated for tube configurations using an advanced interface- tracking
solver (ALE- IT). The geometric parameters of the sinusoidal wall include amplitudes ranging
from 10% to 50% of the film thickness and wavelengths between 2 and 20 times the film
thickness. The results indicate that the active method produces the highest overall absorption.
Nevertheless, sinusoidal walls with amplitudes of 20-50% and short wavelengths of 2-5 times
the film thickness enhance the average Sherwood number upto 90%-110% of the active method.

Keywords:
CO, absorption, Falling liquid film, Active wave generation, passive Sinusoidal wall, Interface
tracking method.
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