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Simulation optimization of coke distribution during fuel

stratification sintering

ZHANG Jinhu'?, XU Jin', LIU Sida', YANG Xiaobo', ZHOU Zongyan'
(1. Jiangxi Provincial Key Laboratory of Particle Technology, Jiangxi University of Science and Technology,
Nanchang 330013, Jiangxi, China; 2. Fangda Special Steel Technology Co., Ltd. ,Nanchang 330012, Jiangxi, China)

Abstract: Fuel stratification distribution is a technology that adjusts the fuel ratio along the height of the material layer
based on the automatic heat storage effect of the sintered fuel stratification so as to reduce fuel consumption. In this paper,
the sintering process of fuel distribution is simulated based on the computational fluid dynamics CFD model, and the
influence of fuel distribution on the sintering performance of the three layers is analyzed based on the highest temperature
in the fuel stratification. The results show that the coke content has a significant effect on the maximum temperature
distribution , melt formation and carbon dioxide emission of the sintering bed. Moderately increasing the content of coke in
the upper and middle layers can accelerate melt formation, improve heat transfer uniformity, and improve the quality of
sinter. When the mass fractions of upper,middle and lower coke are 5. 1% ,3. 9% and 3. 3% ,respectively, the total coke
consumption could be reduced by 0.3% and the carbon consumption could be reduced by 3. 38 kg/t compared with the
traditional process.
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Table 2 Main gas-solid reactions and sub-models considered in the model

b2 R RN T
R, = M
drying Rng Hy0 Hy0
KA TR AL, y = {&1,¢ > 1 }
H,0(1) «H,0( g &1—(1—1//)'(1—1.796'¢+1.0593'¢/2),¢§
R B Akw( p Pl
conden Rng Hy0 Hy0
AR
C+H,0—-CO +H, R An.C, (i < 0. HO.H .CO
0.5C + H,—0. 5CH, et = T/EK ) + 1K, + 1Ky O R0 HeC0:)
C +0,-C0,
E}T(Eﬁﬁ?[m : A, Wi( CEOZ - Ccoz) m

R
CaCO;—Ca0 + CO,

3Fe,0, + CO—2Fe,0, + CO, Rii =
2Fe,0, +0.50,—3Fe, 0,

WAk g e

" T4 /(Sh. Do) + Ld,(d, —d) 1/(dD) +(Cio,/K) (d,/d))*

47Tr02( ¢, - C)n,

d
G = (S SHLP) of, =

(i = CO,0,)

ro(ry = 7)
1
Ko Ky /(1 + K, 10rg* /)

h,i

Dn((.[

T, -T

ml

T,-T,

m, m

*®3 5 —’——_\,}iﬁ_\'Ziiﬁ[”"”S]

Table 3 Rates of gas-gas reactions
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Fig.1 Height and coke content in each layer
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Table 4 Coke content per layer under different

operating conditions %
T 2 2 TIZ
1 4.8 3.9 3.0
2 5.1 3.9 3.0
3 5.4 3.9 3.0
4 5.1 3.6 3.0
5 5.1 3.9 3.0
6 5.1 4.2 3.0
7 5.1 3.9 2.7
8 5.1 3.9 3.0
9 5.1 3.9 3.3
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Table 5 Parameters used in the model
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