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Mathematical simulation research on drying process of lump ore in belt press

ZHAO Qiang' , HUANG Mingrong’, WEI Jinchao', DI Zhanxia’, MA Zhongchen' , CHUN Tiejun’
(1. Zhongye Changtian International Engineering Co. ,Lid.,Changsha 410205 , Hunan ,China
2. School of Metallurgical Engineering ,Anhui University of Technology ,Ma'anshan 243002 ,Anhui, China)

Abstract: The blast drying of lump ore in belt press is taken as the research object. With the help of Fluent software,
a coupled mathematical model of mass, momentum, energy double-equation and water migration equations in the bed of
porous media is established,and the variation law of the dehumidification amount of the trolley under different process
conditions is studied. The results show that:with the increase of the blast temperature ,the moisture removal amount of
the material layer increases,and the water vapor condensation occurs at the leading edge of the material layer around
150 s;under the conditions of the blast speed of 1.43 m/s and the blast temperature of 300 °C ,the moisture removal
amount of the material layer has little relationship with the initial moisture content; with the increase of the blast
speed , the moisture removal amount of the material layer increases,and at 360 s,1.08,1.43,1. 79 m/s,the maximum
moisture removal from the material layer is 31% ,36% and 40% , respectively, and the larger the speed,the less the

condensation zone,but the higher the condensation value.
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Table 1 Calculation scheme of mathematical model

of drying process of lump ores in the belt press
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Fig. 1 The influence of blast temperature on the amount of dehumidification
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Fig.2 Distribution of material layer dehumidification with the material layer height under different blast

temperature conditions (x =0. 001 m line)
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Fig. 3 Effect of initial layer moisture content on dehumidification
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Fig. 4 Distribution of material layer dehumidification with the height of material layer under different initial
moisture content(x =0. 001 m)
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Fig. 5 Effect of blast speed on dehumidification



66 K &

o # W47 % 2

ME S AlE . TEEREESY 10 s B, 1,08,
1.43 ., 1.79 m/s SR BE A% 208 1 BBl s B 43 31
F0.11, 0.14, 0.16 m; T HEFE K 180 s i,
ATV KU B A5 1 T, P oRb AT 2% LR 20 3
RE, BRI BUK R B, IR E RN 258
JLFEIARIY K, A 1.79 m/s 12518555
BOEE N 1.43 m/s F11.08 m/s BR8]

}1360 s BF, HEEN 1,79 m/s BIPURFRTZ b2
MR 1. 43 m/s AT 1. 08 m/s FIR, 7KIKA
B A AR Y K, (HVA S X RN, R,
b2 A DX 38 25 1 e A R Y 22
TESEXGRE R 300 °C, RHEZWIIR ST KN
10% , ARG EE ST, «=0.001 m 2k}
JE R R R Z = B AR A A A AR 6 TR

FHEmE/s: (a) 1805 (b) 360
S/ (m-s™!): 1—1.08; 2—1.43; 3—1.79,
6 ARAENEFELZGETHEXEEMMNESETLSH (x=0.001 m)
Fig. 6 Distribution of material layer dehumidification with the height of material layer under different

blast speeds (x =0.001 m)
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