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Abstract— We have proposed a generic dynamic heat balance model of industrial batch reactors with jacket for analyzing
the processes and improving reactor control. The proposed model is composed of heat balances for the reactor and jacket
and has one adjustable parameter, the overall heat transfer coefficient, which can be easily estimated using reactor operation
data. The temperature distribution in the jacket was reflected in the model by approximating the flow phenomena as the
plug flow model(PFM) or N mixed-reactors-in-series model(MFM). As an application, the model was used to predict the
bebaviors of an industrial EPS(Extended PolyStyrene) polymerization reactor. As a result, it was found that the model after
tuning can predict the reactor behaviors very closely to the real data. And also we could find out that the prediction per-
formance of MFM is much better than that of PFM.
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Fig. 1. Schematic diagram for PFM.
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Fig. 3. Schematic diagram for MFM.
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Fig. 4. Detailed sketch of jacket for MFM.
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Fig. 5. Detailed sketch of the reactor inside for MFM.
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