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Abstract

Numerical simulation about the hydrothermal process of two inches bulk single crystal growth has been done. The
autoclave is assumed to be axisymmetric. In the present research, the authors discuss the natural convection heat
transfer when the shape of baffles is flat or funnel-shaped. When the funnel-shaped baffle is used, the amount of
flowing between a raw material zone and a crystal growth zone increases significantly. However, temperature difference
between the two zones does not become very small. Therefore the funnel-shaped baffle is effective in hydrothermal
crystal growth process from the viewpoint of transport phenomena. It is found that the best angle of the baffle is about
20 degrees in our calculation. Similar results are provided when the porous model in the raw material zone is employed.
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Fig. 1 Schematic diagrams of blue LEDs.
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Fig. 2 Schematic diagram of a hydrothermal autoclave
and physical model in the present calculation.

Table 1 Physical properties.

Density | Heat Thermal
Capacity | conductivity
Inconel 8420 444 14.8
platina 21150 146 75.5
Water 762.3 4605 0.6143
Viscosity Coefficient of
thermal expansion
Water 9.574x107 0.001718
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Fig. 3 Designs of the baffle.
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Fig. 5 Fluid flows near the baffle when the baffle is flat
and funnel-shaped.
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Fig. 6 Temperature fields near the baffle when the baffle
is flat and funnel-shaped.
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Fig. 7 Temperature ﬁelds in whole area.

Velosity
0.10

T

0.00

angle 0 10 20 30 40

Fig. 8 Fluid flows near the baffle when the angle of the
baffle is 0, 10, 20, 30 and 40.
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Fig. 10 Temperature differences and the amount of
flowing between a raw material zone and a
crystal growth zone.
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