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Numerical simulation on the effect of coal size on slag distribution and
carbon conversion efficiency of HNCERI gasifier
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Abstract: HNCERI (Huaneng Clean Energy Research Institute) two—stage dry powder pressurized
gasifier was used was the research object. A random pore model that considers the effect of gas diffusion
on the surface of char particle was used to calculate the char gasification reactions rate to evaluate carbon
conversion efficiency. The slag sub—model was used to calculate the slag distribution characteristics and
the wall heat loss of the first stage. The effect of coal size on carbon conversion efficiency and the slag
distribution characteristics in HNCERI gasifier were studied. The results showed that the model can
accurately predict the main gas components at the outlet of the gasifier, the carbon conversion efficiency

and the wall heat loss. The carbon conversion efficiency of the first stage was mainly controlled by the
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intrinsic gasification reaction rate and the particle residence time, while the second stage carbon conversion

efficiency was mainly controlled by particle residence time. Therefore, the decrease of coal size which

significantly reduces the gas diffusion resistance on the surface of char particles was beneficial to increase

carbon conversion efficiency of the first stage, while the appropriate increase of coal size which is conducive

to increase the particle residence time was beneficial to increase the carbon conversion efficiency of the

second stage. The simulation results showed that when the particle size increased from 20pwm to 200m, the

first—stage carbon conversion efficiency decreased from 99.68% to 95.06%, while the second—stage carbon

conversion rate increases from 69.03% to 89%. The coal size had little effect on the liquid slag distribution on

the neck and straight wall of the gasifier, but had significantly effect on the development of solid slag layer.

Keywords: coal size; slag model; carbon conversion efficiency; numerical simulation
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