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Abstract: To investigate the combustion and pollutant emissions characteristics of a wall tangentially
fired pulverized-coal boiler operating at 20% of its rated load, this paper focus on a 350 MW supercritical
wall tangentially fired pulverized-coal boiler in China. The research explores the impacts of varying
burner horizontal swing angles and different proportions of hydrogen (calculated by calorific
content) in the primary air on flue gas temperature and the main components of flue gas under a
20% ultra-low load. The findings suggest that increasing the horizontal swing angle of the burners can
mitigate the issue of high air velocity near the boiler walls at 20% load. However, this adjustment
may result in a delay in the initial ignition of pulverized coal. It is advised to set the horizontal
swing angle to 15°. With an H, co-firing ratio of 15%, the average flue gas temperature at the
main combustion zone cross-section reaches up to 1 592 K, marking a 34 K increase from the
initial conditions. Nevertheless, a rise in the co-firing ratio leads to a decline in the average
furnace temperature, with a recommended H, co-firing ratio of 15%. Regarding NO, emissions,

they exhibit an initial increase followed by a decrease with the rise in the H, co-firing ratio. At a
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co-firing ratio of 20% , NO, emissions decrease by 21. 2% compared to the initial conditions, and

CO, emissions also witness an 18. 2% reduction. However, the molar fractions of H,O in the

outlet flue gas see a 20. 8% increase, posing a risk of low-temperature corrosion. Hence, it is

crucial to implement corrosion prevention measures for the relevant equipment.

Keywords: wall tangentially fired boiler; stable combustion at low load; burner horizontal swing

angles; hydrogen cofiring ratios
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Table 1 Summary of boiler design parameters
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FFEEH O JE S /MPa 25. 40 25. 14
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FHZERMAE/ (1« h™D) 932. 37 839. 10
AR O K 71/ MPa 4. 480 4,018
FEIGE IR R B /°C 321. 8 310.3
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Table 2 Elemental and industrial analysis of boiler coal
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Fig. 1 Geometric model of the boiler and schematic diagram
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Table 3 Operating parameters of the combustion system at

different loads
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Table 4 Boundary conditions for various operating conditions

at 20% load
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Fig. 3 Cross-sectional velocity distribution of the bottom

burner
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Fig. 5 Cross-sectional average temperature and flue gas composition distribution at different horizontal swirl angles of the burner
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Fig. 8 Cross-sectional average temperature and flue gas composition distribution at different H, co-firing ratios
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