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Analysis on cooling process of sinter in vertical tank of waste
heat recovery
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Abstract: The efficient recycling of waste heat resources of sinter is one of the important measures for iron and steel
enterprises to achieve the goal of “double carbon” ,but the cooling process of sinter in the bed directly affects the quality
and waste heat recovery effect of the outlet heat carrier. Based on this,the gas flow and gas-solid heat transfer model in the
vertical tank are established based on the porous medium theory and the local non-thermodynamic equilibrium dual-energy
equation ,and the influence of key operating parameters of the vertical tank such as sinter inlet temperature , cooling air flow
and inlet temperature on the sintering cooling process in the bed is studied in detail. The results show that with the increase
of sinter inlet temperature, cooling air flow and inlet temperature, the airflow pressure increases. The cooling air outlet
temperature exergy and net exergy increase first and then decrease with the increase of cooling air flow, and gradually
increase with the increase of sinter and cooling air inlet temperature. The exergy efficiency first increases and then
decreases with the increase of cooling air flow and inlet temperature. The increase of sinter inlet temperature will lead to a
decrease in exergy efficiency. Under the premise of meeting the discharge temperature ,the air inlet temperature should be

increased as much as possible, and by setting the sinter inlet temperature and air inlet flow, the vertical tank can obtain

s EHER. 2024 -10-16; fEEIHHA. 2024 - 11 -13

EEWB . HKAREFILE I H (51974087) s ZHAE F 4 #RAHEDFTI H (2022AH050262 ) 5 ZH#UE H AAFBHESE 4
B30 H (1908085 QE203 )

EE®IAY: 1AM (1988—) 55 R , NS B mDSOR T i A ) 41 2045 7 T R F R

BISMES: B M(1969—) 55, #0382, WS R DRI H 7 o



162 e 2

Bk ]| F50E FHa4H

greater air net exergy and exergy efficiency.

Key words: sinter; mobile bed; gas-solid heat transfer; temperature exergy; pressure exergy; exergy efficiency
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Table 1 Comparison of simulation values with experimental measurement data

T ot e a4 BeshE W i a/ g n| HH R

HREE/C (m’+h™") (kg-h™") R/ °C IR/ C B C W2/ %
1 769. 2 2127 2520 20 504. 5 481.6 ~4.56
2 873.6 1723 2 160 20 631.3 594.5 -5.83
3 720.9 1684 2 160 20 502. 4 478.6 ~4.74
4 732.7 1 545 1 800 20 477.9 454.2 ~4.96
5 781.4 1499 1 800 20 543.1 518.3 -4.57
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Table 2 Sinter physical parameters and environmental conditions

bedhn BeZb T LA/ SRER HE R/ .
Py RS B EIRE/K WEEES/P
A/ m (J'kg_l-K']) (J.m—l‘K—l) (kg-m_3) RS B3 IR E A% 5 S/ Pa
0.035 337.03 x (T, -273) 2.87 3 400 0.41 293 101 325
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Table 3 Variation range of key operating parameters

KT b%é*ﬁ” R/ i{_# ]
#HHRE/K (kges™") K/ K

1 873 170 293

2 898 180 313

3 923 190 333

4 948 200 353

5 973 210 373

(a) HEXGESHE; (b) AR
B3 HORESHRMSKEREEDOTENTNK
Fig.3 Changes of outlet air and sinter temperatures,
as well as gas flow pressure drop with

inlet sinter temperature

E4 HOREMRMSEEDMEREEDTRHEW
Fig. 4 Changes of outlet temperature exergy and gas
flow pressure exergy with inlet

sinter temperature

5 HEEEEINEHREREREOTRAOETL
Fig. 5 Changes of heat carrier net exergy and exergy

efficiency with inlet sinter temperature

(a) HHEARBESTE; (b) WL
Ee6 HARESHRMSTEEBHEONENTK
Fig. 6 Changes of outlet air and sinter temperatures,
as well as gas flow pressure drop with

inlet air flow rate

E7 HOEERMSEENAEBEEONENTNK
Fig.7 Changes of outlet temperature exergy and gas flow

pressure exergy with inlet air flow rate
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Fig. 8 Changes of heat carrier net exergy and exergy

efficiency with inlet air flow rate
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Fig. 9 Changes of outlet air and sinter temperatures,
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Fig. 10 Changes of outlet temperature exergy and gas
flow pressure exergy with inlet air temperature
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