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Research and application of two-stage cooling process and equipment
technology for sinter
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Abstract: The main methods of waste heat recovery applied in the sintering industry are annular cooling machine + waste
heat boiler and vertical cooling + waste heat boiler. The two stage cooling technology of changing the original sintering feed
chute to a single-stage vertical cooling can significantly recover high-quality waste heat. On the basis of introducing the
process and principle of sintering two-stage cooling technology, this article compares the flow field and temperature
distribution of sintering two-stage cooling with traditional ring cooling machine through FLUENT fluid simulation. The
advantages of sintering two-stage cooling technology are systematically explained from four aspects: cooling efficiency
improvement, waste heat recovery increment, sintering ore production increase, and dust removal efficiency
improvement. The results show that this technology can reduce the cooling air volume of ring cooling machine by about
13% ,increase the superheated steam temperature by 50 °C ,and reduce the return rate by 1%. The successful application
of this technology in the 360 ni sintering machine of Xiangtan Iron and Steel has shown that the steam production of the
waste heat boiler has increased from about 34 t/h to about 40 t/h,increasing the power generation of about 1 200 kW, and
the annual economic benefit of about 4 million yuan.
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Fig. 1 Process flow of sintering two-stage cooling
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Fig.2 Simulation model of sintering two-stage cooling
F1 BULHEARERXSH

Table 1 Related parameters of sintering precooling

technology
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Best SR A5/ m 0.04
BREsT Tl 0.35
BeL T RivERL ) R A 923 833
BRAST I RH ) R %K 1327
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Table 2 Main boundary parameters of precooling

technology
N WE/C A HREUE
UNER! 20 S A1/ Pa 0
A2 120 HEREALT/ (mes™") 1
A3 20 FEH AT/ Pa 0
A4 20 JESI A F1/Pa 0
AHS 20 WAL/ (m-s™) 1
Ha 20 JE S 11/ Pa -4 000
H2 20 JE 7 E/Pa -4 000
B3 20 JE S 1/ Pa 0
Ho4 20 S [ /Pa -100
] 20 JEJjH F1/Pa -100
e 20 EF 1/ Pa - 100
e 7 20 JEJ7 i/ Pa 0
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Fig.3 Velocity cloud diagram of sintering precooling
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Fig. 4 Pressure cloud diagram of sintering precooling
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Table 3 Main inlets flowmeter of simulation

A1/ A2/ A3/ A4/ A5/
HXT s/ P (10° m*-h~") (10* m*-h~") (10° m*-h~") (10° m*-h~") (10" m*+h™")
-4 000 2.88 73.3 1.5 0. 056 72.8
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Table 4 Main outlets flowmeter of simulation
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Fig. 5 Cloud image of solid phase temperature on

the expanded section of sintering

two-stage cooling
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Fig. 6 Cloud image of solid phase temperature on the

expanded section of single ring cooler
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Fig.7 Cloud image of gas phase temperature on
the expanded section of sintering

two-stage cooling
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Fig. 8 Cloud image of gas phase temperature on the

expanded section of single ring cooler
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Fig. 9 Comparison of gas phase temperature between
sintering two-stage cooling and
single ring cooler
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Table 5 Energy saving calculation results of

cooling system
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Table 6 Calculation results of boiler gas

production capacity
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Fig. 10 Material face ratio before and after field equipment and application
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