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Please cite this article as: Patraşcu, Iulian, Bildea, Costin Sorin, Kiss, Anton
A., Dynamics and control of a heat pump assisted extractive dividing-wall
column for bioethanol dehydration.Chemical Engineering Research and Design
http://dx.doi.org/10.1016/j.cherd.2016.12.021

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.cherd.2016.12.021
http://dx.doi.org/10.1016/j.cherd.2016.12.021


Dynamics and control of a heat pump assisted E-DWC for bioethanol dehydration  Patraşcu, Bîldea, Kiss 

 1 

Dynamics and control of a heat pump assisted extractive dividing-

wall column for bioethanol dehydration 

 

Iulian Patraşcu,1 Costin Sorin Bildea,1 Anton A. Kiss,2.3* 

 

1 University “Politehnica” of Bucharest, Polizu 1-7, 011061 Bucharest, Romania 

2 AkzoNobel Research, Development & Innovation, Process Technology SRG, Zutphenseweg 

10, 7418 AJ Deventer, The Netherlands. E-mail: Tony.Kiss@akzonobel.com 

3 Sustainable Process Technology Group, Faculty of Science and Technology, University of 

Twente, PO Box 217, 7500 AE Enschede, The Netherlands 

 

* Corresponding author: TonyKiss@gmail.com, Tel: +31 26 366 9420 

 

Highlights 

 Highly integrated design leading to challenges in process dynamics and control 

 Efficient control structure ensuring stable operation of VRC assisted E-DWC 

 Disturbances in feed flowrate and composition can be effectively rejected 

 

Abstract 

Recently, a novel heat-pump-assisted extractive distillation process taking place in a dividing-

wall column was proposed for bioethanol dehydration. This integrated design combines three 

distillation columns into a single unit that allows over 40% energy savings and low specific 

energy requirements of 1.24 kWh/kg ethanol. However, these economic benefits are possible 

only if this highly integrated system is also controllable to ensure operational availability. 

This paper is the first to address the challenges related to process dynamics and control of this 

highly integrated system. After showing the control difficulties associated with the original 

design owing to thermal unbalance, an efficient control structure is proposed which introduces 

a by-pass and an additional external duty stream to the side reboiler. The range of the external 

duty is rather small, about 5% of the combined duty of the reboilers, but sufficient to stabilize 

the system by controlling the temperature on the pre-concentration side of the column. Two 

quality control loops ensures product purity when the system is affected by feed flowrate and 

composition disturbances. 
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