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Fig. 1 Geometry of developed model
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Table 1 Parameter used in the simulation
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Fig. 2 Comparison of current strength simulation

values with industrial data
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Fig. 3 Radial temperature distribution in the silicon rod
arranged in the inner, middle and outer ring with different

radius(the wall emissivity is 0.5)
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Fig. 4 Energy consumption versus rod radius for the silicon
rods located in inner, middle and outer ring

(the wall emissivity is 0.5)
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Fig. 5 Radial center temperature with different wall

emissivities for rods located in inner, middle and outer ring
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Fig. 6 Temperature difference between rod center and

surface as a function of wall emissivity

(Radius of rod is 7 em)
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DIRECT-CURRENT ELECTRIC HEATING MODEL OF SILICON
ROD IN POLYSILICON REDUCTION FURNACE

Fang Wenbao', Zhou Yangmin®, Nie Zhifeng', Li Yaguang’, Hou Yanqing"

(1. State Key Laboratory of Complex Nonferrous Metal Resources Clean Utilization ,

Kunming University of Science and Technology , Kunming 650093, China;

2. Faculty of Metallurgical and Energy Engineering , Kunming University of Science and Technology , Kunming 650093, China)

Abstract: Considering the effect of heat dissipation (convection, radiation and chemical reaction), the Joule heating

model by direct current (DC) in a 48-rod Siemens reactor have been established. The influence of the rod location, rod

radius and wall emissivity on thermal distribution have been investigated. The results show that with the increase of the

radius of silicon rod, the center temperature of silicon rod located in the inner ring and the middle ring increases firstly

and then decreases, and the radial thermal distribution of silicon rod in the outer ring is more uneven. As the emissivity

of the reactor wall increases, the center temperature of silicon rod increases gradually. With the increase of radiant heat

loss , the influence of the reactor wall emissivity on the internal temperature of the silicon rod is stronger.

Keywords: Siemens reactor; direct current; emissivity ; thermal distribution



