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A Mathematical Model on the Absorption Rate of Carbon-Dioxide
in Mixed Gas During the Transient State of Rotary Type Absorbers
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Abstract

A mathematical model for the prediction of carbon-dioxide absorption rate during the transient state
of rotary type absorber is developed. The rotary type absorber operates using a fast rotating porous
structure and clean water. The model for the transient state rotary type absorbers is based on the
steady state model of packed tower absorber. The paper manipulates the operating data of an arbitrary
quasi-steady state condition of rotary type absorber for the determination of the coefficients involved in
the model developed. The prediction accuracy is evaluated from the measured data of rotary type
absorber operated under fast transient state. The measured data include the mole fraction of carbon
dioxide in mixed gas and the pressure of absorber. The relative error in carbon dioxide prediction is
estimated to be 20% at maximum. The model is successfully applied for the prediction of the behavior
of a closed cycle diesel engine.
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Operating line

Equilibrium line

Fig. 4 Displacement of operating line as
increase of water flow rate
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Fig. 7 Comparison between the calculated
value and the measured value of
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