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ABSTRACT

This thesis investigates the model predictive control (MPC) of an internally heat
integrated pressure-swing distillation (IHIPSD) process for bioethanol separation, in order to
increase process control performance. The linear state-space model of the IHIPSD process is
developed and used as the process model in the MPC. The process simulation is carried out by
commercial software.

The methodology is started by developing the linear state space model of the IHIPSD
process which is used as the process model in the MPC. Secondly, the model predictive controller is
designed, in order to increase process control performance. Thirdly, process control performance is
evaluated by applying disturbances into the process using an integral of absolute value of error
(IAE).

The simulation results show that MPC gives better overall control performance than
conventional control (PID control). In detail, for feed flow step disturbances, conventional control
gives slightly better performance than MPC. However, for temperature and feed composition step

disturbances, MPC gives better performances than conventional control.

Keywords: internally heat integrated pressure-swing distillation process, linear state space model,

model predictive control, process control, process simulation
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241 WATIWAIFUYIBIVOIAIAIINARIAIAADY (Integral of Absolute value of Error,

(TIAE))
IAE = ["le(t)|dt (2.10)
2.42 WATIUAINAIADIVDIAIANUAAIAAADY (Integral of Square of Error, (ISE))

ISE = [,”e?(D)dt (2.11)
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of Time weighted Absolute value of Error, (ITAE))
ITAE = [”tle(t)|dt (2.12)
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azeotropic Mixture

tetrahydofuran (THF) / water

acetonitrile / water!

methanol / methyl ethyl ketone (M:EK)i

acetone / methanol!

ethanol / ethyl acetate®

benzene / isopropanol®

ethanol / 1.4-dioxane®

aniline / octane

phenol / butyl acetate

propanol / cyclohexane

methanol / ethyl acetate
MEK / benzene

propanol / toluene

acetic acid / toluene

carbon tetrachlonide / ethyl acetate

a. 1= industrial application; s = suitable mixture
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