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Online calculation of air leakage rate of sintering cooler with dual-system

coupling balance method

DING Hui' WANG Hongyuan' XU Bing' LI Xiaoli’ CHEN Guang’ BAO Xiangjun® WANG Shige’
(1. Ma“anshan Iron and Steel Co. Lid. Ma anshan 24300 Anhui China;
2. School of Energy and Environment Anhui University of Technology Ma anshan 24300 Anhui China)

Abstract: Aiming at the problems of complicated implementation process and poor timeliness of current sintering
cooler air leakage rate measurement methods the dual-system coupling balance method is provided to measure the air
leakage rate of sintering cooler. Specific methods: 1) According to the characteristics of the mutual coupling of the
waste heat boiler and the cooler a dual-system model of the waste heat boiler and the cooler is established; 2) The heat
balance model of the waste heat boiler is used to calculate the flow of flue gas into the boiler that is the flow at the
coupling point and then the air leakage rate is calculated by using the mass balance model of cooler system according
to this flow. This method is applied to a 360 m” air leakage rate test with a cooler in a steel plant and the average air
leakage rate tested is 47.5% . The results show that the new method can calculate the online air leakage rate
conveniently and fastly which overcomes the shortcomings of the traditional method of measurement difficulty and poor
timeliness.
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Fig. 1 Coupling diagram of double recovery system composed by waste heat boiler and cooling machine



2021 6 : 45

kJ/kg; h,
N kl/kg;, L,
o kg/h.
1.2 4
1.2.1 Q;
0. 028%
; 0, =( Q;+0Q. + Q,) x0.028% (3)
(2) o
N 3 :
¥ S Q,=h,L, (4)
Q, kI/h; h,
N kJ/kg; L,
kg/ho
Q. =c, LAt (5)
Qs kJ/h;
L, kg/h
4
2 0, 0.46% .
Fig.2 Heat balance diagram of waste heat boiler
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Fig. 3 Air volume balance of cooling system
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Fig.4 System of the sinter cooler
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Table 1 Test value of operating parameters of
i a cooling machine system( offline)
12 h 20 C s /
1 2* 3¢ 4" (kgeh™)
ke/h 1 324.07 283.54 229.05 163.13 798 000
g °
1.2 2 364.27 295.10 210.47 180.71 801 000
3 396. 17 309.51 234.56 200.12 819 000

361.48 296.07 224.70 181.30

806 000
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Table 1 Test value of operating parameters of a cooling machine system( online)
/(kJekg™") /(kgeh™") /°C
1 2 910. 67 3042.08 201. 04 5x10° 11 x10° 63.4 x 10’ 320. 12 138
2 2 910. 67 3042.08 201. 04 5x10° 13 x10° 59.3 x 10’ 350. 10 149
3 2 910. 67 3 042.08 201. 04 5x10° 15 x10° 65.1x10°  330.79 148
2 910. 67 3 042.08 201. 04 5x10° 13 x10° 62.6 x 10’ 333. 67 145
2.3 o
2.3.1
1 ¢=fq p d) (9)
3 o ® % q
0, =2.48 ki/h; p ki/h; &
t /ho (1) mo
L,=2.48 x2.917 6 ><107/(0.969 x 333.67) =
2.2 x10° kg/h.
3
Table 2 Heat balance of the waste heat boiler t /h o
4
2.48 1. 06
0.431 1. 855 (1)
0. 000 82 0.013 5
2.915 2.927
2.3.2
2.2 x
105 kg/h 4 ~
8.06 x 10 ;
kg/h. N
1.026 x 10°kg/h. .
(2)
A#
(8) 47.5% .
47.5% .
3
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