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Abstract — Recently, photovoltaic industry needs a new design of Czochralski (Cz) process for higher productivity
with reasonable energy consumption as well as solar cell’s efficiency. If the process uses the large size reactor for
increasing productivity, it is possible to produce a 12-inch, rather than the 8-inch. Also the continuous czochralski pro-
cess method can be maximized to increase productivity. In this study, it was designed to improve the yield value of ingot
with optimal condition which reduce consumption of electrical power. It has increased the productivity of the 12-inch
ingot process condition by using CFD simulation. I have found optimal growth rate, by comparing each growth rate the
interface shape, Temperature gradient, power consumption. As a result, the optimal process parameters of the growth
furnace has been derived to improve for the productivity and to reduce energy. This study will contribute to the improve-

ment of the productivity in the solar cell industry.
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Table 1. Material properties for heat transfer
Materials Heat capacity (J/kg) Heat conductivity (W/m) Emissivity
Si (crystal) 1000 1.40E+002—2.93E-001T+3.39E-004T°~2.05E-007T>+5.97 0.9016—-0.11126208T
Si (melt) 915 66.5 0.3
Graphite 500 146.89-0.18T+0.0001T°~4.69E—-0008 T>+6.67E-012T* 0.8
Graphite (felt) 100 4.93-0.0066T+4.27E-06T>~1.41E-09T>+1.85E-13T* 0.9
Ar 521 0.01+2.5E-005T -
Quartz crucible 900 4 0.85
Non-corrosive steel 438 15 045
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Fig. 1. Continuous Czochralski process design.
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Fig. 2. Interface shape and flow, between melt and crystal (0.3 mm/min).
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Fig. 6. Interface shape and flow, between melt and crystal (0.7 mm/min).
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