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Abstract

The hot zone of the directional solidification multi-crystalline silicon furnace is extremely impor-
tant to the quality of multi-crystalline silicon. In this paper, numerical simulation was carried out
by using CGSim on the added heat preservation structures in the bottom edges and sidewalls of the
hot zone and its effects on the temperature field, flow field and interface were analyzed. Simula-
tion results show that, after the optimization of the hot zone, isotherms around the bottom edges
and the sidewalls become flat and the flow of the molten silicon is better to remove the impurities.
Therefore, the quality of the multi-crystalline silicon by directional solidification is improved.
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Figure 1. Schematic cross-sectional structure of the multi-
crystalline silicon cast furnace
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Table 1. Thermal and physical parameters of multi-crystalline silicon
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Figure 2. Schematic demonstration of isotherms and flow field of
the melt silicon. The dashed line is the solid-melt interface
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Figure 3. Curve: V/G of the interface
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Figure 4. Schematic image of the modified fur-
nace structure. (Left) the original structure; (Right)
the structure after the modification
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Figure 5. The (left) isotherms and (right) flow field of the mod-
ified DS structure. The dash line is the interface of solid and melt.
The lines in the left are isotherms
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Figure 6. Schematic structures of (left) original and (right)
modified side wall of the insulation cage of the hot zone
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Figure 7. Temperature field of (left) the original and (right) the modified side wall of
the insulation cage (in K)
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Figure 8. Flow field of (left) the original and (right) the modified side wall of the in-
sulation cage
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Figure 9. The interfaces of the original and modified side
wall of the insulation cage
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