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with Exogenous Input Model Predictive Control inf@olling Industrial
Fermentation Process

Noraini Mohd, Norashid Aziz

School of Chemical Engineering, Engineering Camplmsversiti Sains Malaysia, Seri Ampangan, 1430@pNg Tebal, Seberang Perai Selatan, Penang,
Malaysia

Abstract

Malaysia holds a variety of energy resources;r@tural gas, coal and renewable energies suctoagbs, solar and hydro. In
spite of these abundant resources, the nationrslidint on fossil fuel for industrial and transaion sector even though fossil fuel is
depleting worldwide. In this regard, renewable ggaesources are becoming attractive for sustainabérgy development in Malaysia.
Bioethanol is one of a potential biofuel with a higttane number and has replaced lead as an oatdaecer in petrol. In bioethanol
fermentation, the process possesses complex dysaaised by the microorganisms involved in thegesas well as the variation in the
biomass composition with the operating conditiolms.this work, a nonlinear model known as the Nogdin Autoregressive with
Exogenous input model was developed and embeddix iModel Predictive Control strategy to contra fermentation process. Then,
the performance of the Nonlinear Autoregressivé \iExogenous input Model Predictive Control was eatdd and compared with linear
Model Predictive Control and Proportional Integrarative controller for set point tracking andtdi®ance rejections. The robustness
tests have also been carried out using the linedrnanlinear Model Predictive Controls proposedthi@ robustness test, the nonlinear
Model Predictive Controller successfully settled k&a the original product concentration and ferreertemperature set points with
settling time three hours. Meanwhile the linear MoBredictive Controller only settled at 95.8 % loé fproduct concentration set point
and_ 97.1 % of the fermenter temperature set paitit settling time more than five hours. From thsules, Nonlinear Autoregressive with
Exogenous input Model Predictive Control has shbetier performance and more robust as comparedeariModel Predictive Control
and Proportional Integral Derivative controller.
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1. Introduction

Ethanol has shown a high potential as an attraefiieenative to petroleum-based fossil fuels (Lil &@han-Halbrendt, 2009)
which is predicted to cease within less than 60s/élaew et.al, 2014). It has received great irgesmong researchers due
to its high prospective as a transportation fuebrédver, ethanol is environmental friendly and pieml clean combustion.
Ethanol which is produced by fermentation from &rdg known as bioethanol and has been commerdrafijemented in
Brazil and United States (Chng, et.al, 2016). Tiercthe great demand of bioethanol (Shapouri anth@er, 2005), it is
normally produced in the industrial continuous lha@ol fermentation process (Wang and Lin, 201@®)s production of
bioethanol of course, has to apply the principlemafimizing negative environmental impacts and eumproving the
environment as proposed by Yong et al. (2015).ghificant issue in bioethanol production that negpiscial attention is the
nonlinear dynamic behaviour of the microorganiswolaed in the fermentation process, and it is velmgllenging to be
controlled by conventional controller (Proll andria, 1994). To overcome the inadequacy of the cotigaal controller in
controlling this process, the study of advancedrobstrategies has gained much interest in thenegears.

The last 10 to 15 years show significant amoungfédrts has been carried out by technology supplierimproving the
usability of their advanced controller products lsuas Model Predictive Control (MPC) (Darby and Naéau, 2012).
Beginning in 1996, the MPC has gained a lot ofrditbe to control the fermentation process. Overdlg results of the
proposed MPC by these researchers exhibit desictrol characteristics such as good in trackieigp®int, have small
overshoot response and good in disturbance rejedd®C refers to a control algorithm that explicithcorporates a process
model to predict the future response of the colstioblant and take appropriate action through ogttion. Quarterman et
al. (2014) have implemented the model-based comtrdermentations process for enhancing bioethgmotluction and
maintaining acceptable overall growth rate in oxyjeited conditions. While in the model developmersearchers have
mainly focused on Nonlinear Autoregressive with §aoous input (NARX) modeduch as in the works of Efe et al. (2007),

i Corresponding author, Tel: +604 5996457; Fax: +5@41013
Email: chnaziz@usm.my



Download English Version:

https://daneshyari.com/en/article/5480607

Download Persian Version:

https://daneshyari.com/article/5480607

Daneshyari.com


https://daneshyari.com/en/article/5480607
https://daneshyari.com/article/5480607
https://daneshyari.com

