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Abstract: The main objective of this study is to investigate the variation in the ignition characteristics of coals as a
function of moisture content in a laminar flow reactor (LFR) equipped with a fuel moisture micro-supplier designed by
the Pusan Clean Coal Center. The volatile ignition position and time were observed experimentally when a pulverized
coal with moisture was fed into the LFR under burning conditions similar to those at the exit of the pulverizer and
real boiler. The reaction-zone temperature along the centerline of the reactor was measured with a 70-um, R-type
thermocouple. For different moisture contents, the volatile ignition position was determined based on an average of 15
to 20 images captured by a CCD camera using a proprietary image-processing technique. The reaction zone decreased
proportionally as a function of the moisture content. As the moisture content increased, the volatile ignition positions
were 2.92, 3.36, 3.96, and 4.65 mm corresponding to ignition times of 1.46, 1.68, 2.00, and 2.33 ms, respectively.
These results indicate that the ignition position and time increased exponentially. We also calculated the ignition-delay
time derived from the adiabatic thermal explosion. It showed a trend that was similar to that of the experimental data.
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2.1 Laminar Flow Reactor(LFR)
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Table 1 Experimental conditions

Gas flow conditons

CHy(sccm) 380
Air(slm) 6.02
Carrier Na(sccm) 40
Coal Buming Conditions

Equivalence ratio 0.613
Oxygen molar fraction(%) 7.67
Coal feeding rate(g/hr) 0.125
Reaction zone temperature(K) 1400~1700

icco
camera

Quartz

Camera Reactor

Carrier Gas
(CO2 or N2)
-

COAL FEEDER

Coal particle
feeding tube

Fig. 1 Schematic diagram of laminar flow reactor
system equipped with optical diagnostics
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Table 2 Operation conditions of Fuel moisture micro
Moisture carrier N> (sccm)

Coal Particle
+ N2 Gas

To Burner
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Electric Silicon
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Thermo
-coiple
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Fig. 2 Schematic of fuel moisture micro supplier
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