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Pulverized Coal Particle Presence Inside CWM Droplet
Chong Ho Kim and Sung Joon Kim
Z§4)), Atomization(e]¥3}), Twin-Fluid (o] §)
Abstract

The purpose of this study is to get experimental data on the distribution of CWM (Coal-Water
Mixture) droplets size and the presence of pulverized coal particles inside CWM droplets.
Atomization of CWM is done by Twin-Fluid Atomizer. The operational parameters are atomizing
air pressure, coal particle loading, mean size of pulverized coal particles and sampling positions
across spray. Th data analysis is initiated by Impression Sampling Method (Magnesium Oxide
Technique) and Photo-technique and counting works are followed. Experimental work induces
following research results. The variation of particle loadings in slurry makes no appreciable
effects on the mean size of CWM droplets. It is evident that atomizing air pressure has very strong
effect on the atomization of slurry. The mean size of atomized fuel droplets is dramatically
reduced with the increasing air pressure. The population ratio of droplets without coal particles
to total number of droplets is decreased as atomizing air pressure or loading rises and the same
trend is obtained as the mean size of coal particles becomes smaller but a certain tendency of coal
particle presense inside droplets could not be found from the change of sampling positions.
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Fig. 1 Schematic of CWM atomization facility
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Fig. 5 Tmpression of water droplets
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Table 1 Size distributon of water droplet
) li
am‘p.mg Center 2.2cm 4.4.cm
position
Air
pressure 1.7 2 1.7 2 1.7 2
(kgf/cm®)
Numner mean
diameter 59 54 56 | 45 43 34
(micron)
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Fig. 6 Number distribution of coal particle(type 1)
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Table 2 Viscosity of CWM

unit : cp
Kind of coal
particles Type | Type 1
Loading
10% 1.3 1.2
20% 2.9 2.5
30% 11.5 9.7
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Table 3 Number mean diameter of droplets(micron)
Kind of coal
T T
particle ype | yee 1
Sampling
. Center 2.2cm 4.4cm Center 2.2cm 4.4cm
position
Air pressure
1.7 2 1.7 2 1.7 2 1.7 2 1.7 2 1.7 2
kgf/cm?
10% CWM 50 45 | 49 43 | 41 38 55 58 52 44 41 39
20% CWM 52 44 45 40 44 36 59 58 48 41 45 38
30% CWM 51 43 | 49 37 145 36 | 54 45 51 38 46 34
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Table 4 Effect of operational condition on coal particle presence in droplet (type 1)

(a) Loading effect on coal particle presence in droplet

Loading No. of droPIet with | No. of dropltat without | Total number of dro-| Percentage of (B)
coal particle(A) coal particle(B) plet(C) over(C)
10% 2128 493 2621 18.8%
20% 2051 363 2414 15.0%
30% 1689 160 1849 8.6%

(b) Air pressure effect on coal particle presence in droplet

No. of droplet without

Total number of dro-

Percnetage of (B)

Air No. of droplet with
pressure coal particle(A) coal particle (B) plet(C) over (C)
1. 7kgf/cw 2826 560 3386 16.5%
2kgf/cor 3042 458 3500 13.1%

{c) Sampling position effect on coal particle presence in droplet

Total number of dro-

Percentage of (B)

Sampling No. of droplet with | No. of droplet without
position coal particle(A) coal particle(B) plet (C) over(C)
Center 3384 568 3592 14.4%
2.2 2484 450 2934 15.3%

Table 5 Effect of operational condition on coal particle presence in droplet (type )
(a) Loading effect on coal particle presence in droplet

Loading No. of droplet with | No. of droplet without | Total number of dro- Percentage of (B)
coal particle(A) coal particle (B) plet (C) over(C)
10% 2245 711 2956 24.1%
20% 2534 678 3212 21.1%
30% 1940 489 2529 19.3%
(b) Air pressure effect on coal particle presence in droplet
Air No. of droplet with | No. of droplet without | Total number of dro- Percentage of (B)
pressure coal particle(A) coal particle(B) plet (C) over (C)
1. 7kgf/ e 3183 1007 4190 24.0%
2. 0kef/cn? 3536 971 4507 21.5%

(c) Sampling position effect on coal particle presence in droplet

No. of droplet without

Total number of dro-

Percentage of (B)

Sampling Ne. of droplet with
position coal particle(A) coal particle(B) plet (C) over (C)
Center 3664 1091 4755 22.9%
2.2cm 3055 887 3942 22.5%
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Fig. 11 Loading effect on coal particle presence in
droplets
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