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Combustion of Pulverized Coal in Experimental Furnace
Kiichi NARITA, Masahiro MAEKAWA, Hiroshi KANAYAMA
Yoshikazu SEKI, and Takefumi SAITO
Synopsis :

A fundamental investigation on combustion of pulverized coal has been carried out by using a vertical
experimental furnace.

(1) In this furnace, low secondary air velocity and low air ratio give insufficient mixing degree of pul-
verized coal and air. Consequently, experiments are carried out under the condition that the combustion
rate is not influenced by the mixing process.

(2) The combustion rate becomes higher with increase of volatile matter content of coal and with de—

crease of its particle size.
(3) From the analysis of experimental results by one dimensional combustion model, the reaction rate

constant of Lithgow coal is expressed as follows :
ks=3.3x 104exp(—24 500/RT)

(4) The combustion behavior of pulverized coal in the raceway of blast furnace is estimated by a sim—

ulation model.
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Table 1. Composition and particle size of pulverized coals used.
Kind of coal Proximate analysis (%) Ultimate analysis (96) Mean size Rosin-Rammler parameter
Moisture VM Ash C H N s o (mm) b(m-2) n(=)

Takashima 2.5 36.0 9.0 75.1 5.1 1.8 0.9 7.7 0.091 1.38x 104 3.54
West Wallsend 3.6 35.4 7.5 73.8 4.9 2.2 0.6 8.9 0.102 3.03x 1010 2.65
Lithgow 3.1 28.7 16.7 69.9 4.3 1.6 0.6 6.4 0.083 2.01x109 2.3t

” C ” ” ” ” 4 ” ” ” 0.132 1.42x 108 1.60

” F " ” ” " ” ” ” ” 0.066 2.59x 1021 5.17
Vicary 1.2 23.9 10.8 76.6 4.4 [.7 0.5 6.0 0.073 1.10x 1010 2.47
Keystone 1.7 20.0 6.9 81.4 4.3 1.9 0.7 4.8 0.085 6.50x 1014 3.68
Coke 1.4 1.4 13.7 87.5 1.4 I.4 0.8 1.8 0.120 3.06x 105 1.4]
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Fig. 2. Change of radial gas distribution with air ratio (Feeding rate 40kg/h).
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Fig. 5. Change of radial gas distribution with
velocity of secondary air (Feeding rate 40kg/h,
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in front of tuyere (Kobe No. 3 BF).
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Fig. 14. Estimation of combustion behavior of
pulverized coal in the raceway.
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