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Physical modelling for building new method to control unsteady thermocapillary
convection in order to create single crystals of high quality

Kudo, Masaki
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Thermal and flow fields of full-zone (FZ) liquid bridge were investigated
carefully to construct a physical model of FZ liquid bridge for a flow control system. By
investigating the spatiotemporal structures of thermal and flow fields, we observed different
oscillatory modal structure and Fourier spectrum in upper and lower liquid bridge. Moreover, to
construct the physical model, we introduced a numerical simulation (CFD) and a Particle Imaging
Velocimetry (P1V) for obtaining broader and more detailed thermal and flow field. “ Thin liquid
layer model” was also introduced, because it is appropriate as a basis for making a reduced-order
model (ROM) and a data assimilation. Broad and detailed thermal and flow field were obtained in the
thin liquid layer model, then know-how to introduce CFD and PIV to the FZ liquid bridge was
acquired. We achieved significant results for paving the way to make practical physical model.
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