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Abstract: To address the issues of insufficient output, increased flue gas temperature, and
decreased efficiency caused by low pressure in boilers, this study focuses on a 10 t/h coal-fired
chain grate boiler. A numerical method is employed to analyze the effects of pressure drop on
temperature distribution within the furnace, coal burnout, and flue gas parameters at the furnace
exit. Through a user-defined function, the motion of coal particles on the grate is simulated, and
the three-dimensional physical model is improved to accurately reflect the actual grate structure.
Considering the accumulation of ash on the surface of the carbon core during combustion, which
hinders oxygen diffusion and affects the combustion rate, the coke combustion model is refined.
Numerical results indicate that as pressure decreases, the combustion process of coal particles on
the grate is delayed compared to normal pressure, resulting in a reduced coke burnout rate. The

NO, emissions at the furnace exit initially increase and then decrease, with an increase of
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approximately 8. 79% at 77. 273 kPa compared to normal pressure. Under low pressure, the

reduced blackness of the gas flame leads to decreased radiative heat transfer, causing an increase

in the flue gas temperature at the furnace exit. However, when the pressure is too low, the

increase in heat loss due to incomplete combustion slightly lowers the furnace exit flue gas

temperature. The proposed correction formula for the M number provides a reference for

predicting the flue gas temperature at the furnace exit using thermodynamic calculation methods

under low pressure conditions.

Keywords: chain boiler; low atmospheric pressure; coal burning; thermodynamic calculation
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Fig. 1 Physical model diagram of chain furnace
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original model and the improved model
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Fig. 6 Temperature field of longitudinal section of tuyere center under different excess air coefficient
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