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Effect of biomass blending ratio on combustion performance of

circulating fluidized bed boiler under low load
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Abstract: To explore the potential application of biomass in deep load regulation of circulating fluidized bed ( CFB) units under low
load conditions, experimental and numerical simulation methods were combined to analyze the impact of different biomass blending ratios
on the internal temperature, pressure, gas concentrations, and particle dynamics within CFB boilers. The study found that with biomass
blending ratios of 10% and 20%, the temperature rise rate in the dense phase zone of the circulating fluidized bed increased by 2-
8 C/min, but the stable temperature decreased as the blending ratio increased. To understand the reasons behind this phenomenon, nu-
merical calculations were performed for three different operational scenarios. It was discovered that as the blending ratio increased from 0%
to 20% , the pressure drop in the dense phase zone decreased from 900 Pa to 700 Pa; CO concentration reduced from 10% to 5%
CO, concentration decreased from 17% to 12%; and particle concentration decreased by 18%. Conversely, the concentrations of vari-
ous components in the dilute phase zone increased, particularly with particle concentration rising by 38%. This indicates that the addition
of biomass causes the combustion zone to move upward in the furnace. These findings demonstrate that biomass co—firing can effectively
improve the temperature rise characteristics inside the furnace under low load conditions and meet the demands under the " dual
carbon" goals, providing a new method for grid peak regulation under low load conditions.
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