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Abstract—Problems encountered in use of pulverized coal, in particular, have practical implications related
to coal blending and up-grading of imported coals. Practically, significant problems are recognized in such
aspects as control of the combustion process, fireside corrosion, ash and pollution. The methodology of predic-
ting problems using pilot scale facility is less expensive, requires less coal and less time to excute, compared
to the use of full scale facility. In this study, evaluation of Indonesian Roto coal was performed in a pilot
scale coal combustion test facility. Burnout ratio of coal was higher than 98% , and increase of swirl number
and preheat temperature of air made flame stabilize. NO, concentration in flue gas was lower in the range
0.5-0.9 of swirl number. Concentrations of oxygen and carbon dioxide in flue gas were constant in spite
of variation of swirl number in this work.
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Fig. 1. Fuel evaluation facility.
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Table 1. Typical analysis of Roto Coal received at KIER

Proximate analysis, %

Moisture 13.23
Volatile matter 40.10(46.21)*
Fixed carbon 44.36(51.14)*
Ash 2.30(2.65)*
Ultimate analysis(dry basis), %

Carbon 69.44
Hydrogen 4.78
Nitrogen 1.29
Oxygen% 21.69(difference)
Ash 2.65

Sulfur 0.15

Calorific value(dry basis) 6,430 kcal/kg
Average particle diameter(ym) 37
Cumulative weight,
% undersize

Nominal particle size, pm

192 100
128 99.2
96
64 78
48 65
32 43
24 32
12 15
6 7
2 2
1 1
*dry basis
Al Ak ot

Burnout ratio(%)
__ Weight loss of total combustibles
" Total combustibles in the input coal

X 100
3
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B :the thickness of guide block, 25 mm

D :diameter of secondary air tube(burner nozzle),
95.6 mm

R  :exit radius of the burner nozzle(=D/2), 47.8
mm

Rh :radius of inner pipe, 24.3 mm

S :swirl number, defined by Eq. (1)

x  :axial distance from burner throat, mm

Z  :number of guide block, 10

a2|0|A X}

a :vane angle, 55°

&  :the angle of adjustment of the swirler, 0-18°

&, :the maximum adjustable angle of the swirler,
18°

o :coefficient, defined as Eq. (2), which is the ratio
of the average tangential and radial velocity com-
ponents at the swirler exit
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