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An Experimental Study on the Evaporation and
Ignition of CWS Droplets

Kook-Young Ahn, Seung-Wook Baek and Kwan-Tae Kim
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Abstract

Coal-Water slurry (CWS) is a new potential form of fuel for use in power plants and industrial
furnaces. The evaporation and ignition characteristics of CWS have been studied in the post-
flame region generated by a flat flame burner. Individual droplets with initial diameters of 1~3
mm were supported around the thermocouples and raidly exposed to a hot gas stream. The gas
temperature ranged between 950°C and 1600°C at atmospheric pressure. The effect of droplet size,
gas temperature and radiative heat transfer by screen were studied experimentally. The ignition
criterion was either a rapid temperature rise in time-temperatuire curves or onset of visible flame
in experiment. Incresing the gas temperature or decreasing the droplet size reduced the time

required for evaporation and ignition.
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Tabel 1 Properties of fuel coal
Coal Species Pingshuo Coal
Item
Proximate Moisture Ash V.M. F.C.
Analysis (%) 4.1 12.0 33.7 50.2
Ultimate Carbon Hydrogen Nitrogen Sulfur Oxygen Ash
Analysis (%) 69.03 4.36 0.35 0.71 13.04 12.51
Heating Value 6,180 Kcal/Kg
Ture Density 1.444 g/cc
ID.T. H.T. F.T.
Ash Fusibility —
1,280 1,660 1,680
Table 2 Chemical analysis of fuel coal
Co‘;‘l’“ssggc‘gt Si0;, | ALO, | CaO | Fe,0, | K,0 | MgO | MnO | Na,0 | P,0, | TiO,
Pingshuo Coal{ 39.70 | 44.20 1.41 10.34 0.23 0.05 0.03 1.74 0.61 1.82
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Table 3 Summary of experimental conditions
Tg[C] Velm/s]

C1 0.5 1320 | 0.58
D1 0.5 1438 1.12
S1 0.5 977 | 0.81
52 0.5 99 | 0.82
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Fig. 2 Droplet temperature versus time curves
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Fig. 3 Comparison of ignition times with visible
flame and rapid temperature rise (Cl-
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Fig. 4 Comparison of flame extinction times with
visible flame and rapid temperature rise (Cl-
condition)
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for different ambient conditions
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for S1 and S2 conditions
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