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Energy consumption analysis and nitrogen oxide emission

characteristics of regenerative aluminum melting furnace

XI Liyang, LIANG Siyu, HUANG Pu, XU Shunta, TU Yaojie, ZHANG Shihong, LIU Hao*

(State Key Laboratory of Coal Combustion, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Field flue gas composition and heat balance tests were carried out on a 25t regenerative aluminum
smelting furnace, and the material balance and heat balance calculations were carried out to obtain the mass
flow distribution, heat flow distribution and ton of aluminum natural gas consumption in a single smelting cycle
of the aluminum smelting furnace. The NO emission characteristics were obtained by analyzing the change of
NO concentration in flue gas at different heating stages. The results showed that: The thermal efficiency of the
furnace is 62.48%, and the consumption of natural gas per ton of aluminum is 72.1 Nm?/t. The main heat loss of
the system is the heat loss of furnace body and pipeline and the heat dissipation loss, accounting for 14.24% and
11.98% of the total output heat, respectively. The proportion of physical heat from ash and slag is small, but the
burning loss and impurities will reduce the output quality of liquid aluminum. The energy consumption of
aluminum smelting furnace can be reduced by shortening the melting time, reducing the amount of cooling air
in non-ignition time and reducing the number of furnace door opening. The NO emission concentration of the
smelting furnace was higher than 600 mg/m*@ 3.5%0: for a long time, and the peak emission was 1197.0
mg/m3@ 3.5%0,. The NO emission concentration can be reduced by optimizing burner structure, optimizing

operating parameters and applying flameless combustion technology.
Key words: Aluminum melting furnace; Heat balance; NO emission; Heat flow distribution; Material balance
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Fig. 1 Structure of burner side of regenerative

aluminum melting furnace
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Fig. 2 Structure of the door side of the regenerative

aluminum melting furnace
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Fig. 3 Structure, pipeline layout and measuring

point distribution of 25 t regenerative aluminum
melting furnace
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Tab. 1 Technical parameters of 25 t regenerative aluminum

melting furnace
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Fig. 4 Schematic diagram of thermal system of

regenerative aluminum melting furnace
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Tab. 2 Material balance table for a single smelting cycle of

regenerative aluminum smelting furnace
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Fig. 5 Mass flow distribution in a single smelting cycle of aluminum smelting furnace
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Tab. 3 Heat balance table for a single melting cycle of

regenerative aluminum smelting furnace
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Fig. 6 Heat flow distribution in a single smelting cycle of aluminum smelting furnace
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