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Numerical Simulation of Cooling Process in Vertically - arranged Sinter Coolers

LIU Weiyin, YAN Shuguang, WU Lang, KONG Can, NING Jiangfeng
( College of Resource and Environment Engineering, Wuhan University of Science and Technology, Wu-

han 430081, China)

Abstract : Most of sinter ore is cooled mainly by ring cooler in our country now, however, there are

many problems with the ring cooler, just like air leak of the cooling system, heat loss in the surface

of the cooling loop wheel machine, heat recovery is incomplete. For these problems, some experts

put forward vertically — arranged sinter coolers with combinations of CDQ. In this paper, software

Comsol was used to simulate the heat transfer process of gas and sinter in vertically — arranged sinter

coolers, analyzed the influence of air — material ratio and porosity in vertically — arranged sinter

coolers. The result show that, while the air — material ratio is between 1 280 m’/t to 1 760 m’/t

and the porosity is 0. 45, the vertically — arranged sinter cooler is in the best condition.
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Fig.1 Sketch of the vertical tank
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Table 1  Operating parameters of CDQ
TZEZH HfH LTS8 HfH
BAEBLNAE/m 6.06 FERIBE/C 950 ~1 050
BB A/m' 200 URADRE/C /T 180
BHIBENE/m 6.8 AERINORE/C 180 ~200
BHIBEAER/m® 300 SARHTHRE/C 24800
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Table 2 Simulation results and measured results
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Table 3  Ring coolers parameter

AHTER/m®  BRRHRE S/t W/ /m A %08 IR ]/ min

RHEIE/ K ML/ (m® - h™") SR %L

460 1 150 48 47 ~ 141 <423 552 000 5
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Table 4 Model’ s physical parameters
DS ATTIE/K 2 A THIRME/K BB i/ (ke v m ) Bethi™ SAFHU (W < K) e LB
1250 403 3 549 3.82 0.49
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Table 5 Specific heat capacity of air and sinter
TREE/C 100 200 300 400 500 600 700 800 900
ZAHAE/(J - ke -C) 1022 1034 1047 1059 1072 1089 1111 1114 1127
PRSI/ (T - kg™ - C ) 712 754 766 775 795 850 896 900 904
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Fig.3 Gas temperature varies with the bed height

in different air — material ratio
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Fig.4 Sinter’ s temperature distribution between
1280 m’/t to 1 760 m’/t ratio of gas to material
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Fig.6 The value of the gas exergy in different ratio of gas to sinter
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Fig.7 Sinter temperature varies with the bed
height in different porosity
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Fig. 8 Gas temperature varies with the bed height

in different porosity
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