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Table 1 Dimensionless diffuson coefficients and source termsin a cylindrical coordinate with a turbulence model
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Fig.2 Contoursof dimensionless stream function (a) Ha=0;(b) Ha=500;(c) Ha=1000;(d) Ha=2000
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Table 2 Someimportant data with and without a cugp magnetic field
Ha Sm*ax Smin krr:ax F Y] t;‘;ax E Coxmax/ €M~ 3 a/ cm 3
0 522. 46 - 46.66 7.9 x10% 1.25x 108 521.0 283.8 5.67 x 10V 2.6 %10V
500 491.87 - 41.18 8.9 x 1010 9.6 x 107 529.4 296.7 3.47 x 10Y 1.3 x10Y
1000 449.08 - 28.59 8.6 x 10%° 7.37 x107 481.7 247.4 2.37 x10Y 1.1 x10Y
2000 354. 89 - 5.47 8.1 x10% 5.05 x 107 447.9 183.5 1.49 x 10¥ 6.5 x10%
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Fig.3 Contoursof oxygen concentration (a) Ha=0;(b) Ha=500;(c) Ha=1000;(d) Ha=2000
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Fig.4 Oxygen concentration at the growth interface 5

Fig.5 Four flow regionsin the melt
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Fig.6 Numerical results at a vertical cross section (a) Magnetic field; (b) Lorentz force
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Numerical Simulation of Oxygen Transportation in 300mm Diameter CZ S
Crystal Growth Under Cusp Magnetic Field "
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(1 College of Mechanical Engineering & Applying Electronic Technique, Beijing University of Technology, Beijing 100022, China)
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Abstract : A low Reynolds number K€ turbulence model ,which combines effectsof buoyancy ,crystal rotation and crucible rota
tion ,is used to smulate the convection and oxygen transportation in a 300mm diameter CZ S crysta growth under the cusp
magnetic field ,strength ranged from 0 to 0. 12T.Based on afinite volume method ,the QUICK scheme is used to discretize the
convection term in the momentum and energy equations ,and the up-wind schemeis used to discretize the convection termin the
kinetic energy and disspation rate equations. The SIM PL E algorithm is employed to couple velocity and pressure field. The snr
ulation results indicate flow patterns and oxygen concentration in the melt are sgnificantly different ,when a cusp magnetic field
is applied. The oxygen concentration at the growth interface is decreasng as the magnetic field strength increasing ,and the tur-
bulence intensities have been effectively dampened by the magnetic fields ,which is benefit to the crystal growth.
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