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Analysis method of influence of iron steel ratio change on
comprehensive energy consumption per ton of steel
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Abstract: In the context of carbon peak and neutralization,increasing the proportion of scrap consumption and reduc-
ing the iron/steel ratio can directly affect the decline of comprehensive energy consumption per ton of steel in iron
and steel enterprises. Reducing the iron/steel ratio is an effective way to improve energy efficiency,save energy and
reduce carbon in China's iron and steel enterprises based on integrated iron and steel route production, which has be-
come a research hotspot in the iron and steel industry. The main ways and corresponding technical measures to re-
duce the iron/steel ratio,such as reducing the heat loss of molten iron,increasing the temperature of scrap entering
the furnace and reducing the tapping temperature of converter,are briefly analyzed from the point of view of heat bal-
ance. In order to completely and quantitatively analyze the impact of the change of iron/steel ratio on the comprehen-
sive energy consumption per ton of steel in iron and steel enterprises, based on the system energy saving in iron and
steel enterprises,this paper adds the impact of the recovery of residual energy per ton of steel caused by the change
of iron/steel ratio on the comprehensive energy consumption per ton of steel on the basis of the change of iron/steel
ratio,and puts forward the quantitative analysis method of the impact of the change of iron/steel ratio on the energy
consumption of integrated iron and steel route enterprises. Finally, taking the actual data of several iron and steel en-
terprises as an example,the quantitative analysis is carried out. Under the condition of this case,the iron/steel ratio
is reduced from 0. 950 in the benchmark period to 0. 790 in the statistical period. The changes of the steel ratio coef-
ficient in the pre iron process.the energy consumption in the steelmaking process and the recovery of residual energy
per ton of steel affect the comprehensive energy consumption per ton of steel by —71. 282 kgce/t, —1. 000 kgce/t
and 9. 687 kgce/t respectively,and the total comprehensive energy consumption per ton of steel is reduced by 62. 595
kgce/t. The quantitative analysis of the case shows that the comprehensive energy consumption per ton of steel de-

creases by 3. 912 kgce/t for every 0. 01 reduction of iron/steel ratio. The decline of iron/steel ratio can significantly
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improve the performance of comprehensive energy consumption per ton of steel in integrated iron and steel route en-

terprises.

Key words: iron/steel ratio; integrated iron and steel route production; energy efficiency; comprehensive energy

consumption per ton of steel; quantitative analysis method
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Table 1 Analysis of energy consumption affected

by hot metal per ton of steel

A=) 5 L K fE

1 AE, kgce/t —71. 282
1-1 et kegce/t 105. 000
1-2 au /1t 0. 340
1-3 esy 1 kgce/t 44,470
1-4 asy| t/t 1. 300
1-5 eqQr kgce/t 15. 000
1-6 aqri t/t 0. 000
1-7 eGL 1 kgce/t 352.000
1-8 b t/t 0.950
19 o t/1 0. 790

R2 BPENIFERTAZESHN
Table 2 Analysis on influence of energy consumption

in converter steel-making process

5 5 :<¥iva Bl

2 AE, kgee/t —1. 000
2-1 en kgce/t —30. 000
2-2 ez kgee/t —31.000
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Table 3  Analysis of energy consumption

affected by the recovered residual energy

553 iRes LA BE
3 AE; kgce/t 9.687
3-1 AEwq kgee/t 7.887
D qLimh 1 kgce/t 246. 000
2) qLimx1 kgce/t 128. 000
3) QSimx 1 kgece/t 2.200
4) qQTmx 1 kgce/t 23.000
5) GGLmh | kgce/t 170. 000
6) QGLmx | kgce/t 58.000
7 q7ZLmh1 kgce/t 27.500
8) Q7Lmx 1 kgee/t 0. 900
9) qzLmh1l kgcee/t 25.000
10) q7Lmx 1l kgee/t 0. 800
1D AQmaq kgce/t —27.197
12) MQ % 29. 000
3-2 AE7q kgce/t 1. 800
3-2-1
D qLiz 1 kgee/t 59. 000
2) AQ1izq kgece/t —3.210
3) LIZQ % 31.00
3-2-2
1) qsizq 1 kgce/t 9. 000
2) AQsizq kgee/t —1.872
3) 7s12Q % 18. 00
3-2-3
D Q7121 kgee/t 8. 000
2) 711l kgce/t 4. 400
3) AQuczq kgee/t —3.600
4 NLGZQ % 13.00

x4 KWIETUGEZMERT
Table 4 Analysis of comprehensive influence of iron/steel

ratio impact on energy consumption

Ak e kiR 2 A EIEN
1 AE, kgce/t —71.282
2 AE; kgce/t —1.000
3 AE; kgce/t 9. 687
4 AE kgce/t —62.595
5 P P % —16.0
6 AE' kgce/t 3.912
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