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Development of a Reduced Model for Achieving High Suppression Control of
Oscillatory Thermocapillary Convection

Kudo, Masaki
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In the zone melting processing, which is a manufacturing technique for
high-quality bulk single crystals, defects occur in the single crystal due to oscillatory
thermocapillary convection, making it difficult to achieve high yield and reduce costs. Therefore,
this study aims to establish a control method that can significantly suppress oscillatory
thermocapillary convection by developing a reduced order model (ROM).

As a result, we successfully developed a Galerkin-ROM. We also obtained high-accuracy and
high-volume flow velocity and temperature data for use in the ROM. Furthermore, we reduced the
modeling errors of the ROM. Finally, we succeeded in improving dynamic mode decomposition, one of

t?? me;bo?g for constructing ROMs, and the extended Kalman filter, one of the methods for predicting
ow fields."
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