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Effect of injection of Shendong high-calcium bituminous coal on thermal
state of blast furnace raceway

WANG Zhenfei', ZHANG Cuiliu*, BAO Jian®, XU Runsheng’, ZHANG Jianliang
(1. CHN Energy Shendong Coal Group Co.,Ltd.,Ordos 719315, Inner Mongolia, China ;2. School
of Metallurgical and Ecological Engineering, University of Science & Technology Beijing, Beijing 100083, China)

Abstract: The thermal state of blast furnace tuyere and raceway has an important influence on the primary distribution of
gas flow in the furnace ,which further affects the economic and technical indexes of the blast furnace. In order to explore the
influence of injection of Shendong high-calcium bituminous coal on the thermal state of blast furnace raceway, the blast
furnace blast parameters and other operating parameters are collected during the test firing period of a steel enterprise,the
Fluent simulation method is used to establish a three-dimensional combustion model of the tuyere raceway,and the variation
law of temperature distribution, gas distribution and velocity distribution under different injection conditions is
systematically analyzed,so as to determine the influence of injection of Shendong high-calcium bituminous coal on the
thermal state of the blast furnace raceway under the complex conditions of the tuyere. The simulation results show that the
amount of reducing gas produced by Shendong high-calcium bituminous coal and ES anthracite burning is the largest, which

is conducive to the reduction of ore during production,and the burnout rates are 72.25% ,70. 11% ,68. 87% and 67. 56%
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respectively when Shendong high-calcium bituminous coal, HX bituminous coal, WN bituminous coal,SG bituminous coal

and ES anthracite mixed pulverized coal are injected into the blast furnace,the burnout rate of pulverized coal is the highest

when Shendong high-calcium bituminous coal and ES anthracite are mixed and injected, which is due to the higher CaO

mass fraction of Shendong high-calcium bituminous coal and ES anthracite,, and the best combustion characteristics in the

tuyere and raceway; when Shendong high-calcium bituminous coal and ES anthracite are mixed and injected, the gas

composition and pulverized coal burnout rate in the tuyere,raceway are stronger than those in the other three situations,

which is suitable for blast furnace injection.

Key words: blast furnace injection; raceway; high-calcium bituminous coal; thermal state; numerical simulation
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Fig. 1 Physical model and grid division schematic of

blast furnace tuyere and raceway
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Table 1 Main operating parameters of 3 200 m® blast furnace

W A% ABRAREY  KE/ KE, "SRR Kl AR B R WA
B/ B/’ (trm7-d™)  (m’-min"') kPa  3EU% (kgt') WE/C O EE/C @E/(w’-hh) WS
32 3 200 2.656 5750 400 26 175 60 1 150 800 =5,
R2 BEMEESH(RESH)
Table 2 Main parameters of pulverized coal %
- Tk o br JLER T
I¥] 7 ik BRIy K5y C H 0 N S
PR o A R 59.63 34.68 5.69 66. 19 5.85 21.08 0. 81 0.38
HX 56.42 33.50 10. 08 67.10 8.73 12.97 0. 65 0.47
WN A 58.49 31.57 9. 94 71.43 4.16 13.05 0. 87 0.55
SG JHHE 61.39 32.39 6.22 73.03 4.05 15.51 0.87 0.32
ES JoR4E 75.29 14. 65 10. 06 80. 39 4.16 3.03 2.02 0.34
%3 BEERTRERRIORES R (REHH)
Table 3 Coal blending scheme for simulation experiment of blast furnace coal injection process %
[ TPIE S Y i R ES JoARE
PR e A JA HX AR WN JHAE SG
1* 18.6 20 — — 80
2* 18.6 — 21 — — 79
3" 18.6 — — 24 — 76
4* 18.6 — — — 23 77
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Fig.2 Gas velocity distribution at the center section of the model under different coal blending schemes
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Fig. 3 Gas temperature distribution on the central section of the convergent state tuyere raceway under different

coal blending schemes
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Table 4 Amount of reducing gas in the raceway %

EACYTES Co H,

PR A + ES TR 23.21 5.51  28.72

HX JH4E + ES TEUR 21.94  6.02  27.96

WN JHIE + ES ToURLE 20.76  4.91  25.67

SG A + ES ToHAHE 20.95 4.89  25.84
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