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Recirculating process of pellet exhaust gas from grate-kiln
and numerical simulation
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Abstract: Aiming at the problems of large exhaust gas discharge and low waste heat utilization rate of
the grate-kiln ring cooler, a waste gas cycle technology that recycles the hot waste gas from the trans-
itional preheating section to the second section of the circular cooling machine, was proposed. Then the
pellet cooling process after using the waste gas cycle was simulated and studied. Based on the theory of
computational fluid dynamics and combined with the local non-thermodynamic equilibrium theory and
the magnetite oxidation reaction model, a numerical simulation model was established by CFD soft-
ware to reveal the influence of exhaust gas cycle on pellet cooling. The results show that the exhaust gas
temperature of the second cooling stage increases from 511 °C to 523 °C after adapting the flue gas cir-
culation system, improving the heat utilization efficiency. The exhaust gas emission can be reduced by
11.5%, and the energy occupying 3.45% of the total heat expenditure for pellet production can be re-
covered. This study provides a new direction for further energy saving and emission reduction in pellet
production, which is of great significance for pellet cleaner production.
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Table 1 Composition of bellows waste gas in TPH section
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Fig. 1 Process diagram of grate-kiln ring cooler
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Fig.2 Geometric model of circular cooler car
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Fig.3 Pellet temperature contour in circular cooling machine
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Fig. 4 Temperature contour in the height direction of the second and third section in the circular cooling machine
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Fig.5 Comparison of pellet temperatures of the second and third section in the circular cooling machine before and after
the cycle
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