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Abstract—In this study, we propose a model predictive control technique for batch and semi-batch processes which
can conduct prediction-based control of final product quality together with tracking variables. The proposed control tech-
nique can dwindle the tracking as well as quality control error to zero by feeding back the previous batch information to
the current batch. Performance of the proposed control technique has been demonstrated through numerical simulation
with batch and semi-batch reactors.
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Fig. 1. Controlled and manipulated variables with only tracking con-
trol using BMPC(Batch reactor example).
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Fig. 2. Controlled and manipulated variables with combined track-
ing and quality control using proposed control technique.
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Fig. 5. Controlled and manipulated variables with only tracking control using BMPC(Semi-batch reactor example).
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Fig. 6. Controlled and manipulated variables with tracking and quality control using proposed control technique.
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Fig. 8. Quality variables with tracking and quality control using pro-
posed control technique.
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T  :reactor temperature [C}
T, :jacket temperature [°C]
U :overall heat transfer coefficient [J/m’ min K]
C, :heat capacity [J/mol K]
E :activation energy [J/mol]
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