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Simulation research on optimization of circulating hot air access

point of sintering cooler
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(1. School of Energy and Environment ,Anhui University of Technology ,Ma ‘anshan 243002 ,Anhui , China;
2. Ma“anshan Iron & Steel Company Lid. ,Ma anshan 243000, Anhui, China)

Abstract: The system leakage rate of sintering belt cooler in a steel plant is serious and the heat of circulating hot air
is not fully utilized, resulting in low efficiency of waste heat recovery. It is proposed to optimize the access point of
circulating hot air while to strengthen the seal, and the numerical simulation of the cooling process of sinter under
different optimization schemes is carried out. The results show that the solution of supplying the 150 “C hot air from
the circulating fan to the 1* blast box with the highest sinter temperature and connecting the original blower of the 1*
blast box to the original circulating hot air access point of the 2% blast box has the most obvious effect in waste heat
recovery , which can increase the waste heat recovery from 428. 65 MJ/t to 506. 12 MJ/t with an increase of 18. 08% ,
and the solution can reduce the temperature difference at the beginning of sinter heat exchange ,which can improve the
yield and metallurgical performance of sinter. The results can provide a basis for improving the waste heat recovery
effect of circulating hot air in the blast box access method of sintering cooler.
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Fig.1 Schematic diagram of sintering belt cooler and structure in a steel plant
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Table 1 Test parameters of temperature and

air volume of sintering belt cooling system

in a steel plant
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Fig. 3 Schematic diagram of different circulating

hot air access schemes
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Fig. 4 Geometric model and grid division of trolley trapezoidal bellow
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Table 4 Inlet condition parameters of

trapezoidal bellow
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Fig. 5 Static simulation results of sinter cooling bellows
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Fig. 6 Comparison and error analysis between simulation results and on-site flue gas temperature
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Table 5 Bellows’ flow under different schemes of circulating hot air access points kg/h
ES =) U XA 2" K4S 3 RAE 4* A
FEA 1.942 x 10° 2.590 x 10° 2.551 x10° 1.948 x 10°
LES: 2.563 x 10° 1.948 x 10° 1.948 x 10° 1.948 x 10°
% B, 2.563 x 10° 2.563 x 10° 1. 948 x 10° 1. 948 x 10°
Ji% B, 2.563 x10° 1. 948 x10° 2.563 x10° 1.948 x 10°
HEC 2.563 x 10° 2.563 x10° 1.948 x 10° 1.948 x 10°
FED 2.563 x10° 2.563 x 10° 1.948 x 10° 1.948 x 10°
FRE, 1.948 x 10° 2.563 x 10° 1.948 x 10° 1.948 x 10°
FRE, 2.563 x 10° 2.563 x 10° 1. 948 x 10° 1.948 x 10°
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Fig. 7 Calculation results of different circulating hot air access schemes
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Table 6 Parameters of recoverable flue gas under different schemes( simulated values)

1 XA 2" KA
%= . - A [ i g/
gie AT [ S A/ S TG ] O SRR/ 1 HHS I/ (GI*h™")
(kg-h™") REE/C (KItkg™) (kg-h™) WE/IC (Kkg™)
HEA 1.942 x 10° 360. 0 1 660. 3 6.47 x 10* 348.5 1 605. 8 426. 4
% B, 2.563 x 10° 350. 1 1613.4 3.25 x 10* 329.0 1512.9 462.7
HEB, 2.563 x 10° 349.5 1610.2 6.41 x 10* 308.5 1415.9 503.5
7% B, 2.563 x10° 350. 1 1613.4 3.25 x 10* 329.0 1513.0 462.7
HEC 2.563 x 10° 343.2 1 580. 4 6.41 x 10* 306. 5 1 406. 1 495.2
%D 2.563 x 10° 339.3 1562.1 3.20 x 10* 303. 8 1393.5 445. 1
HEE, 1. 948 x 10° 358.7 1 654.1 10. 25 x 10* 311.5 1430.2 468.9
HEE, 2.563 x 10° 332.7 1530.6 2.56 x 10* 300. 7 1379.0 427.7
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Table 7 Comparison of recovered heat per ton of sinter under different schemes

FEMZE  FERXEFEIEMCAE/(GI-h™")  BEET =8 /(th™) g Edcd /(M) BRI/ %
HEA 202.6 472.5 428. 65 —
T % B, 219.8 472.5 465. 10 8. 50
Ji% B, 239.2 472.5 506. 12 18.08
Ti% B, 219. 8 472.5 465. 11 8.50
E 235.2 472.5 497.79 16. 13
FED 211. 4 472.5 447. 39 4.37
ESY 222.7 472.5 471.32 9.95
TR E, 203. 1 472.5 429.91 0.29
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