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Abstract

As the combustion process of CWM consists of the water evaporation, the release and combustion
of volatile matter, and the combustion of char for every particle, it is more complex than that of
existent liquid fuel, Though the many studies on CWM combustion have been carried out by the
single droplet using hanging methods or the multiple droplet using atomization methods, any report
don't presents definite solution about the effects by the initial water evaporation and combustion of
volatile. When CWM is suddenly exposed in the high temperature surroundings, the internal water
evaporates and then each droplet builds up pores. Besides, porosity rate changes along the temperature
of surroundings, the composition ratio of CWM, and the initial diameter of droplet. In result, because
it affects the whole combustion rate, the combustion of CWM has complex mechanism as compared
with the combustion of liquid or gas fuel. Therefore, concentrating on porous structure of CWM, this
study has proceeded to acquire the basic data on the CWM injection combustion and closely examines
the effects of the first stage combustion on the whole combustion by measuring the diameter
variations, pore rate, mass fraction burned, and the internal temperature changes of CWM droplet. The
results demonstrate that 60--70% of initial mass is reduced during water evaporation and . volatile
combustion period, and swelling rate, mass faction burned, and density variation are greatly concemed
with atomization of CWM etc.
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1. Hlat flame burner 8 N,

2. Sintering metal plate (  g=50mm) 9. Ait-cylinder

3. CWM droplet 10, Solenoid valve’
4. Silica fiber 11. Speed controller
5. Covering pipe 12.FLC

6. Air tank 13. CCD carnera
7.CH, 14. IBM Computer

Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 Apparatus for measuring internal temperature
of CWM droplet
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Table 1| Experimental parameters and conditions

Parameters Conditions
Initial diameter of
1.3~2.
droplet 3~2.0mm
Equivalence _
Flat ratio 4 =1
flame
Temperature 1173K, 1373K
C sition rati Coal:Water: Additive
omposition ratio =55 :44: 1

Table 2 Assistance ratio of raw coal

Analysis items Samples Dong-jin
Carbon 73.5
42
Elementary Hydrogen
substances Oxygen 21
(Dry basis:Wit) v v
Etc 14
Ignition temp.(K) 580
Combustion End“‘t%n‘:Of(flIlJ;lStlon 976
characteristics X
Combustible matter
(Wt%) 912
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Fig. 3 Combustion process of CWM droplet (d=1.7mm, T,=1373K)
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Fig. 4 Internal temperature changes of CWM single
droplet (Ts=1173K) : (a) Water evaporation,
(b) Ignition delay, () Volatile combustion,
(d) Char combustion
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Fig. 6 Variation of the diameter of CWM droplet
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Fig. 7 Variation of the diameter of CWM droplet
(T=1373K)
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Fig. 10 Density of single CWM droplet
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Fig. 11 Changes of Porosity ratio
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Fig. 12 Mass fraction burned of single CWM droplet
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