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Coal Particle Distribution Inside Fuel Droplets of High Loading CWM
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Abstract

The purpose of this experiment is to understand the distribution of coal particles inside CWM
droplet which is believed to be a very important factor controlling the flame stability. CWM
slurry is atomized by an air assisted twin fluid nozzle. An experimental rig is designed and
fabricated. The mean size of coal particle distribution in CWM slurry, atomizing air pressure,
coal particle loading in slurry and sampling position inside spray are main experimental varia-
bles. The atomized CWM droplets are sampled on the thin white layer of magnesium oxide by the
emergency sampling shutter. The sampled coal particles on magnesium oxide layers are collected
into test tubes and dispersed completely by Ultra-Sonicator. The size distribution of coal particles
inside droplets are measured by Coulter Counter. The presence of coal particle inside the impres-
sions of droplets on magnesium oxide layer are investigated by photo technique. There are quite
many droplets which do not have any coal particles. Those are just water droplets, not CWM
droplets. The population ratio of droplets without coal particles to toal number of droplets is
strongly affected by the mean size of coal particle distribution in slurry and this ratio becomes
bigger number as the mean size of coal particles be larger. The size distribution of coal particles
inside CWM droplets is not even and depends on the size of droplet. Experimental results show
that the larger CWM droplets has droplets has bigger mean value of particle size distribution.
This trend becomes more evident as the atomizing air pressure is raised and the mean size of coal
particles in CWM slurry is bigger. That is, the distribution of coal particles inside CWM dropolets
is very much affected by the atomizing air pressure and the mean size of pulverized coal particles
in CWM slurry.
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Fig.1 Schematic of CWM atomization facility
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Fig. 2 Schematic of modified CWM atomization
facility
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Table 1 Kind of CWM
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Fig. 3 Rheological behavior of CWM (Type 1)
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Fig. 4 Rheological behavior of CWM (Type II)
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Table 2 Properties of the pulverized coal

Type of coal particle Water (%) Volatile matter (%) Ash (%) Fixed carbon (%)
Type 1 1.5 5.8 50.2 42.5
Type 11 2.0 6.4 47.0 44.6
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Table 3 Experimental conditions

Type of coal Particle Type I Type 11
Atomizing
Conditions Loading (%) 57 65 58
Air pressure (kgf/cm?) 0.7 0.85 1.0 1.5 2.0 1.5 0.7 0.85 1.0
Slurry pressure (kgf/cm?) 4.0 4.0 4.0 5.0 5.0 7.0 1.0 1.0 1.0
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Table 4 Mean value of loading for atomizing condi
tions

Case| 1 I 1
Atomizing conditions

Air pressuire (kgf/cm?) 1.5 [2.0 [1.5
Slurry pressure (kgf/cm?) 5.0 {5.0 {7.0
Mean value of loading (%) 65.6 6.3 $5.1
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Table 5 Percentage of number of droplets without coal particles to total number of droplets
(a) Type 1 (for loading 57% CWM)

Sampling positions 0.0 3.2 6.4 Total 9%

Classification

Atomizing conditions (em) (cm) (em) ( B )

(kgf/cm?) A B A B A B A B A+B

Ai L

sﬁi’ﬁ?ﬁiﬁm (1,0 1080 0 | 1074 0 611 0 | 2765 0 0

Ai 0.

Sl‘:rf;egf‘ézurfi_o 3718 | 44 | 1408 | 44 | 669 | 7 |5863 | 95 | 1.59

i 0.7

gﬁr‘r’;e;i::ure 40 1468 | 15 | 1750 | 20 | 1309 | 25 | 458 | 60 | I.31
Total 6334 | 59 | 4233 | 64 | 2589 | 32 | 13156 | 155 1.16

.,/( B ) 0.92 1.49 1.20 1.16

\ATB

(b) Type II (for loading 58% CWM)

Sampling positions 0.0 3.2 6.4 Total 9%

Classification (cm) (cm) (cm)

Atomizing conditions ( AB )

(kgf/cm?) A B A B A B A B +B

Air pressure 1.0 3

Slury pressare 4.0 1359 79 | s14 | 99 240 | 51 | 2173 | 229 9.5

3‘&??3?22&??3 0 545 | 107 537 73 696 54 | 1778 | 234 11.63

“le‘;n‘,’;e;ff‘ess’eugg 40 960 88 | 1058 | 132 827 66 | 2845 | 286 9.13
Total 9864 | 274 | 2160 | 304 | 1763 | 171 | 6796 | 749 9.93

B 8.73 12.29 8.84 9.93
%(a25)

A : Number of droplets with coal particles
B : Number of droplets without coal particles
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