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Table 1 Thermal properties of GezSii—¢

density p/(kg'm—3) 5246
dynamic viscosity p/(kgm~1s71) 7.35x10~4
kinematic viscosity v/(m?-s~1) 1.4x10~7
electric conductivity om /(ssm™!) 2.5x108
specific heat capacity Cp/(J-kg™1-K~1) 443

2.199x 1075
mass diffusivity D/(m2-s71) 1.0x10~8
thermal conductivity /(W-m~1-K~1) A 51.1

temperature coefficient

thermal diffusivity  /(m2-s71)

) . —8.1x1075
of surface tension v /(kg-s~2-K~1)
solute concentration
coefficient of surface 2.2x1073

tension vs/(kg-s~2)
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Fig.2 Comparison of numerical results with

experimental results
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Fig.3 Streamlines distribution under different magnetic

field intensities
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Fig.4 Isotherms distribution under different magnetic

field intensities
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Fig.6 Velocity distribution on the free surface under different

magnetic field intensities
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EFFECT OF MAGNETIC FIELD ON THERMOCAPILLARY CONVECTION
IN A DOUBLE-DIFFUSIVE LIQUID LAYER Y

Li Wei?) Jiang Yanni Yan Junyi Chen Qisheng
(National microgravity Laboratory, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract Effect of magnetic field on thermocapillary convection in a double-diffusive liquid layer was inves-
tigated by numerical simulation, in which both the thermal Marangoni effect and solutal Marangoni effect were
considered. The computational results show that thermocapillary convection is effectively weakened by external
magnetic field and the convective pattern is changed. With magnetic field intensity increasing, the convective
intensity is decreased graduafly; the diffusive effect in the process of heat and mass transfer is strengthened, and
the solute concentration distribution indicates a gradient along the horizontal direction. Therefore, the pure

diffusion process in crystal growth can be realized as magnetic field intensity is sufficiently large.
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Received 22 August 2011, revised 31 October 2011.
1) The project was supported by the National Natural Science Foundation of China (10972226).

2) E-mail: liweinml@126.com



