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A Study on the Ignition and Combustion Characteristics

of Coal Slurry Fuels (II)

(Behaviors of a Suspended Droplet in High Temperature Environment)

Shozo Hori™ Norihiro Sawa™ and Ichiro INAMURA
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ABSTRACT —At present time, new energy sources in stead of fossil fuels are being expected
in a global scale. A most expected energy is the coal, which exists in everywhere of earth.

The authors planned to use new coal base fuels for IC engine and these fuels are COM (coal
and heavy oil mixture) and CWM (coal and water mixture) . Therefore, in this paper, we investigated
and reported to clear the coal slurry fuel’s fundamental properties such as evaporation , ignition
and combustion by measurement of a heat balance of suspending fuels changing coal content

ratio in high temperature environment.
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Table 1 Properties of Coal Used
Coal Name . Taiheiyo (Japan)
Coal Brand ¢ Bituminous
Industrial Analysis %
Fuel Ratio
Hoisture Ash Volatile Matter Fixed Carbon
7.0 13.9 43.9 36.9 0.86
Ultimate Analysis %
C H 1] N S
62.9 5.1 14.2 1.1 0.26
Compositions of Ash %
Si0; Al: 0x Fez 03 Cal Mgl S0 Naz 0 €l F
50.6 24.2 6.64 9.74 2.06 2.76 1.13 <0.01 <0.005
Calorific Value 6.200 kcal/kgf
Crushability o 37.1 HGI
Melting Point of Ash : 1633 K
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Table 2 Weight of Fuel Used

COM Fuel [mgl CWM Fuel [mg]
Re 0 : 4.5

Re 20 : 5.1 Re 20 : 7.8
R. 40 5.2 Re 40 : 7.8
. 60 5.3 Re 80 : 7.5
< 602 @ 11.5 Re 60, : 11.7
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Table 3 Comparisons of Observed Activate
Energy on Ignition Dalay Time
Reporter Condition Sample E kcal/mol 4 Value
1.Inamura Single Droplet
1 atm 4.5 mg | A heavy oil 18 8.0 X10°¢
5.1 CoM 20 17 9.6
5.2 COH 40 19 3.9
5.3 COM 60 20 1.6
11.5 COM 602 20 3.2
7.8 mg CWM 20 8.8 1.2 X107
7.9 CWH 40 8.0 1.8
7.5 CWH 60 7.8 1.3
11. CWM 602 7.4 2.0
K.Horiya Single Droplet | Gasoil A 16
atm Gasoil E 16
973~1073 K Gasoil F 16
Dia. 0.5~1.0 Gasoil G 15
Y Lamp oil A 20
E.G.Hasdin & | Single Droplet | Gasoil 18
H.¥.Thring atm Lamp oil 17
873~1073 K Heavy oil 16
Dia. 1.5 mm
K.Iinuma Spray Droplet Cetane 21
1 atm
923~1073 K
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