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Abstract

Coal-water slurry is considered to have the potential for displacing petroleum used in the

existing oil-fired industrial and utility boilers. The combustion of coal-water slurry(CWS) is a

complex process and little is known about the detailed mechanism. In this paper the combustion

behavior of a single suspended droplet of CWS in hot gas stream was investigated. The effect of

coal particle size, water content in droplet, initial droplet size, ambient temperature and oxygen

fraction in ambient gas were studied. The results are as follows; (1) Increasing the oxygen

fraction in ambient gas considerably reduced the char combustion time.

(2) The variation of

water content and coal particle size in droplet showed little effect on the combustion behavior.

(3) In the relatively high temperature ambient gas, the water evaporation time became shorter

and the combustion process was stable.
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Table 1 Properties of coal

Moisture 1.46
Proximate | Ash 14.06
analysis Volatile Moisture 26.00
(wt%) Fixed Carbon 58.78
Carbon 71.31
Hydrogen 3.89
Nitrogen 1.30
Ultimate Sulfur 0.67
Analysis Oxygen 8.71
(Wt9%) Ash 14.12
Total 100.00
Higher
Calolic 6,845 Kcal/kg
Value

Table 2 Composition of CWS

Sample | Coal Water | Coal Particle
No (wt%) | (wt%) |size(um)
1 65 35 * 100rpesh pass{(%)
2 60 40 wt fraction : (.22
3 57 3 * 200me§h pass (%)
wt fraction : 0.88
4 50 50 d=57um
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Fig. 16 The influence of oxygen fraction in ambient
gas on the temperature history of CWS dro-
plet center
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Fig. 17 Char combustion duration of CWS droplet as
a function of oxygen fraction in ambient gas
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