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Simulation and process optimization of travelling grate system
for pelletizing

XU Yuan, ZHOU Huijun, ZHOU Xiangyu, HU Zhonglei, ZHOU Pengyu, XIAO Yu
( Bestone Technology Co., Ltd. , Ningbo 315000, Zhejiang, China)

Abstract: In view of the problems of poor pellet preheating and drying effect and serious air leakage at the feed port in the
blast drying section,the pellet grate system is simulated and analyzed by CFD software, and the calculation results show
that the poor pellet preheating and drying effect is caused by serious air cross-winding in each process section. The serious
air leakage at the feed port in the blast drying section is caused by the insufficient smoke exhaust capacity of the grate
chimney. When the reheating air volume of the grate is 2 500 ~2 750 m’/min( when each process section is not cross—
winded) ,the grate has the best effect on the preheating and drying of the pellets. Closing the valves of a pair of bellows on
the lower side of the preheating I section can effectively strengthen the effect of preheating and drying pellets in the
draining section. The blast drying section is introduced into the main pumping process, which can solve the problem of
serious air leakage at the feed port, and a valve is added in the pipeline to adjust the pressure of the drum dry
section. Simulation shows that when the valve opening is between 55% and 60% , the pressure in the drum dry section is
maintained at a slightly negative pressure.
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Fig.1 Three dimensional simulation model of

traveling grate system
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Table 1 Physical parameters of hot waste gas from each

process inlet section of traveling grate machine
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Fig.2 Verification of mesh independence for the chain
belt machine system simulation model
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Table 2 Simulation value and comparison with test

value of main flue gas velocity
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Table 3 Simulated calculation values and comparison
with actual values of temperature measurement points

in each process section of traveling grate machine
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Fig. 3 Vector diagram of gas flow in each process
section of traveling grate machine( with a reheating

air volume of 3 500 m®/min)
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1 500 m’ /min)

Fig. 4 Vector diagram of gas flow in each process

section of traveling grate machine( with a reheating

air volume of 1 500 m’ /min)

[EHXEE/(m® smin ') : 1—3 500; 2—3 250; 3—3 000;
4—2 750; 5—2 500; 6—2 250; 7—2 000; 8—1 500,
B S AEEHRRKERKERE
Fig. 5 Temperature of pellets under different heat
recovery air volumes
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Fig. 6 The temperature of the pellets after preheating
and drying in each process section of traveling grate

machine under different heat recovery air volumes
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Fig.7 Average velocity of material layer in each process
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heat recovery air volumes
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Fig.8 Pressure of each process section of the grate

machine under different heat recovery air volumes
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Fig. 10 The temperature of the pellets after preheating
and drying in each process section of the grate machine

under different heat recovery air volumes
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Fig. 11 Process system of 2* pellet chain grate machine

rotary kiln renovation in a certain steel plant
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Fig. 12 Pressure in the drum dry section of the chain

grate machine at different valve openings
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