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Table 1 Components and parameters of pyrolysis volatiles
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Fig.2 The diagram of burner structure
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Table 4 Comparison of simulation and experimental

parameters of the pilot plant
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Design and simulation of an efficient low—NO, cyclone burner for

biomass pyrolysis volatiles

Wu Wencheng, Hu Zhifeng, Ren Yongzhi, Wang Mingfeng, Jiang Enchen
(Key Laboratory of Biobased Materials and Energy, Ministry of Education, College of Materials and Energy, South
China Agricultural University, Guangzhou 510642, China)

Abstract; In this paper, a swirl staged burner with pyrolysis volatiles as fuel was designed. The
flow field of the burner combustion process was simulated by ANSYS software, and the flow and
combustion characteristics of the burner were studied. The results show that the swirling air of the
burner effectively breaks up the pyrolysis volatiles, and achieves the effect of sufficient mixing,
stable and uniform flow field and temperature field. The edge flow field generated by swirling air
reduces the temperature of the inner wall of the burner (up to 815.69 K), slows down the high
temperature corrosion of the wall and reduces the formation of NO,; the NO, concentration in the
flue gas of the burner is 43.33 mg/m®, which is significantly lower than the standard limit. The
content of pyrolysis volatiles at the outlet of the burner is less than 0.2%.

Keywords: biomass; pyrolytic volatiles; burner design; numerical simulation; pollutant emissions
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