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Abstract

The atomizations of CWM slurry and water are done by a wheel atomizer which is designed

and manufactured for this experiment. The variables of the experiment are the angle of vane,

aspect ratio, particle loading and the mean size of coal particle distribution. The main purposes

of the experiment are to know how the angle of vane and aspect ratio of vane influence the size

distribution of CWM droplets. The experimental results say that there are no appreciable effects
on the mean size of CWM droplets from the change of loading of coal prticles in slurry. The mean
size of coal particle in sturry, however, influence quite strongly the mean size of CWM droplets.

The mean size of CWM droplets is quite strongly affected by the angle of vane. The size

distribution of CWM droplets is controllable by the change of aspect ratio.
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Table 1 Aspect ratios of upright vane

Diameter of Length of Vane Aspect Ratio
vane (d, mm) (1, mm) (1/d)
2 2 1
2 4 2
2 6 3
2 8 4
2 10 5

Table 2 Outlet angle of vane, release angle &
velocity of slurry, length of vane and
aspect ratio of inclined vane

Qutlet | Release | Release | Length | Aspect
angle | angle of | velocity of ratio
of vane slurry | of slurry | vane ({/d)
(Deg.) | (Deg) [ (m/s) (mm)
59.1 6.32 9.79 13.78 6.89
72.8 7.24 9.53 10.84 5.42
90.0 7.87 9.17 10.00 5.00
107.2 7.84 8.79 10.84 5.42
120.9 7.27 8.51 13.78 6.89
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Table 3 Kinds of CWM slurry

Type of CWM slurry CWM |-1 CWM [-2 CWM [ -1 CWM [-2
Type of coal Type 1 Type 1 Type 1 Type 1
Loading (%) 5 10 5 10
Table 4 Composition of coal
Type of coal Volaile Ash Fixed
paricle Water (%) matter (%) carbon
(%) ° (%)
Type 1 1.5 5.8 50.2 42.5
Type I 2.0 6.4 47.0 4.6
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Table 5 Experimental conditions and variables
Rotational speed (rpm) 3450
Feed rate (m®/s) 6.31x107°
Pressure (MPa) 0.392
Type of coal Type I, Type 1
Loading (%) 5,10
Aspect ratio of upright vane 1,2,3,4,5
outlet angle of 59.1°, 72.8°, 90°
inclined ‘vane 107.2°, 120.9°
Large partides Recelver cut-off
at low angles l distance \ lq— Sheet of dropiats
: Detector plane
]
[ <
/T |
Beam \ Recelver
expander lens Measurement
Detector Analyser electronics
Small particies beam
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. . . Computer
Fig. 4 Properties of the scattered light® and E’
printer
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Table 6 Variation of SPAN on inclined and upright vane atomizer

Inclined vane atomizer, SPAN=D°'9,%OD"‘—
.5

Kinds
Out of
e CWM cwm 14 CWM | -2 CWM I-1 CWM I -2
of vane
(Deg.)
59.1 0.85 1.03 0.98 1.02
72.8 1.03 1.06 1.02 1.02
90.0 1.04 1.01 1.01 0.99
107.2 0.97 1.01 0.99 1.01
120.9 0.96 1.01 0.92 0.97
Upright vane atomizer, SPANz—D—Q'—QE——Q‘*l
0.5
Kindﬁ
0
CWM CWM -1 CWM -2 CWM 1-1 CWM [ -2
Aspect
ratio
1 1.02 0.61 0.93 0.92
2 1.01 0.64 0.98 0.98
3 1.05 1.02 1.01 1.00
4 1.04 1.06 1.04 1.01
5 1,04 1.01 1.01 0.99
Table 7 SMD and VMD of water droplets
aspect ratio 5.42 6.89
Kinds (?f ouﬂegfa;lagr{g 2.8 107, 2° 59.1° 120.9°
mean size
SMD (micron) 193.63 219.71 224.61 227.96
VMD (micron) 323.01 385.24 359.75 386.64
Table 8 SMD and VMD of CWM [ -1
aspect ratio 5.42 6.89
Kinds of outlet angle 72.8° 107.2° 59.1° 120, 9°
mean size
SMD (micron) 270, 08 286, 03 287.73 312,13
VMD (micron) 363. 46 383.53 383.15 390. 38
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