%33 %% 1 W T & & ¥ M % R Vol.33, No.1
2012 4 1 A JOURNAL OF ENGINEERING THERMOPHYSICS Jan., 2012

WS EXT % S hE E o) SR kP #A AR o

FEM|Y AIF TR RKE F 92
(L WEBAEEREH N TEELS, KA W% 710049, 2 DEFLHMENTILRE, L3 100190)

i B BORETLREEERPARES. JEH. BENESKRRSSHES RN, RSN T ARESR &
TREMEER RGNS RA SIS, SRR, BEIREHRD —EEn, TR R R AR 3
TR 12 1 B B I

X@E SR SRR, R, BUER
hESHES: 0782 XHEARIRE: A XEHRS: 0253-231X(2012)01-0143-03

Effects of Argon Flow Rate on the Thermal Field in a Casting Furnace
for Multi-Crystalline Silicon

LI Zao-Yang! LIU Li-Jun! MA Wen-Cheng! YU Qing-Hua! LI Kaj?

(1. School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China;

2. Key Laboratory of Microgravity, Institute of Mechanics, Chinese Academy of Science, Beijing 100190, China)
Abstract Thermal conduction, thermal radiation, silicon melt and argon gas convection in a casting
furnace for multi-crystalline silicon ingot were solved in a coupled way. The effects of argon flow rate
on the global thermal field and the silicon melt flow were investigated. The results showed that the
argon flow could significantly influence the melt convection and heat transport in a casting process

when the argon gas flow rate exceeds a critical value.
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Fig. 1 Configuration, dimensions and computation

grids of a directional solidification furnace
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Fig. 2 Distributions of temperature (left} and gas velocity
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(right) in the upper furnace chamber for
different argon flow rates
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Fig. 3 Distributions of temperature (left) and stream lines (right) in the melt for different argon fow rates
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