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Theoretical Analysis of Ignition of a Coal-Water Slurry
Droplets with Interior Temperature Distribution
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Abstract

CWS(coal-water slurry) is used for application in power plants, boilers, industrial furnaces. A

single coal-water slurry droplet ignition has been examined to reveal the basic nature of their

evaporation, volatilization and heating processes. The interior droplet temperature distribution
has been considered. The effect of coal thermal conductivity, droplet size, water fraction in the

slurry, gas temperature and velocity and radiation on the ignition phenomena were also studied.

Either increasing the velocity and gas temperature or decreasing the droplet size and water
fraction in the slurry may reduce the time for evaporation and ignition delay time.
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Table 3 Reference data

Gas temperature S 1500 K
CWS temperature 1 300K
CWS radius 1 500 pm
The weight fraction of water in the CWS 104
The weight fraction of volatile matter in the coal 003

Air velocity :0.1m/s

No radiation, With temperature distribution in droplet
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