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A Study on Non-Carbon Smelting Experiment and Process Energy at
High Temperature by Solar Photovoltaic Technology

Wu Huafeng' |, Li Shigi', Yuan Hailun'*, Qian Gang’, Zhu Rong', Wang Yugang' and Han Jianjun'
(1 Metallurgical and Ecological Engineering School, University of Science and Technology, Beijing 100083 ;
2 CITIC Heavy Industries Co Ltd, Luoyang 471039; 3 Daye Special Steel Corp Ltd, Hubei Xinyegang, Huangshi 435001)

Abstract A new concept of “non-carbon metallurgy by solar energy photovoltaic technology™ is proposed, according
to the research requirement its experimental system structure and parameters are defined and 1 kg-capacity experimental fur-
nace is designed and manufactured. With defined process parameters and balance-calculated charging mass and heat energy
in smelting process, the high temperature smelting test of “non-carbon metallurgy by solar energy photovoltaic technology™
has been carried out. Test results show that the designed system meets the requirement of smelting and has better stability
and operability. With exergy calculation it is obtained that the utilization of solar photovoltaic technology is a process to in-
crease itself exergy value.
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Fig. 1 Test furnace for non-carbon smelting by solar photovolta-
ic technology
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solar photovoltaic technology
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Process parameters of three smelts
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Fig. 4 Structure analysis on mass calculation (a) and heat chemistry calculation (b) in melting process
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Table 2 Process parameters for test of non-carbon smel-
ting by solar photovoltaic technology
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Table 3 Charging and output mass balance schedule
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