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Research on measurement method and development of calculation program of

air leakage rate in ring cooler
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Abstract: Ring cooler is a kind of important equipment that affects the thermal effect of the ring cooler process. The
air volume of the ring cooler is an important parameter in the calculation of the latent heat recovery of the flue gas
while the accurate measurement of the air leakage rate is a difficult task. In this paper by analyzing the material and
energy flow balance relationship in the ring cooler process and establishing the calculation model of air leakage rate of
the ring cooler the air leakage rate of the ring cooler can be quickly calculated by obtaining real-time data through
simple thermal measurements and then combining the flue gas distribution function fitted with the flue gas temperature
data the leakage rate of the ring cooler can be calculated quickly the air leakage rate calculation program can be
developed and the offline automatic calculation can be realized. The accuracy of the calculation model is verified by
comparing the results of the air leakage rate of a 600 m’ ring cooler in a steel mill with the results of field tests. The
results provide a simple and practical estimation method for the air leakage rate measurement of the ring cooler which
is of great application value.
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Fig.1 Material flow relationship model of
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Fig. 2 Micro element model of sinter
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Table 1 Partial test data of 190 m’ sintering cooler
. of Tangshan Iron and Steel Co. Ltd.
2 / / / /
(Nm’<h™") (Nm’<h™") (Nm’<h™") %
7 1. 2 190 m?> 389 666 243 212 146 454 37.60

> 460 m*
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1. 2 190 m? .
37.6% 460 m’
18.29%~28.48% 7 . .

2 460 m’
Table 2 Partial test data of 460 m’ sintering cooler of Baosteel Co. Ltd.

/( Nm®*min™") /( Nm® *min™") /( Nm® *min ") 1%
1 6 167. 082 4762. 69 1 404. 39 22.70
2 6 875.327 5624.32 1251.01 18.20
3 7 052. 001 5227.28 1824.72 25.88
4 7 129.709 5 098. 96 2 030.75 28.48
3 N
4
3.1 4
600 m’ 600 m’
940. 14 t/h 0
1.49 t/( m**h) o o
3 0
3
Table 3 Real-time data of sintering cooler collected from the site
/
m /C /°C /C /°C
~1.5 680 135 200 200
1 / 2 / 3 / 4 / 5
(Nm’+h™") (Nm’+h™") (Nm’+h™") (Nm’+h™") (Nm’+h™)
44.75 38.67 38.67 54.77 54.77
3 o
T,(x) = —4E -05x" +0.021x" 4. 813 5x +
469. 42 (15)
(12) (11)
o Visual Studio 1= P2
2019 3

4 Fig. 3 Flue gas temperature fitting curve
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Fig. 4 Calculation program of air leakage rate of sintering cooler
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