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Numerical Simulation and Optimization of Gas-Solid Heat
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Abstract: Taking 360 m” sintering machine with the annual output of 3 900 kt sinter in an iron and
steel company as a research sample, a mathematical model of gas-solid heat transfer process in
sinter vertical tank was established. The main factors affecting the gas-solid heat transfer process
in vertical tank and their influence rules were studied through numerical simulation and the suitable
operation parameters was determined. The results show that with the decrease of gas superficial
velocity and the increase of air inlet temperature, the sinter outlet temperature gradually increases,
as well as the outlet temperature of cooling air. The decrease of sinter particle diameter results in
the decrease of sinter outlet temperature and the increase of air outlet temperature. The optimal
operation parameters of vertical tank are as follows: the air inlet flow under the standard condition
is 455 000 m’/h, the particle equivalent diameter is 0. 025 m and the air inlet temperature is
130 C.
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Fig. 1 Physical model of sinter vertical tank
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Table 1 Typical working condition parameters and calculation results
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Table 2 Conditions of numerical simulation
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Fig. 2 Effect of gas superficial velocity on air and
sinter outlet temperatures
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Fig. 3 Effect of particle equivalent diameter on air and
sinter outlet temperatures
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Fig. 4 Effect of air inlet temperature on air and
sinter outlet temperatures
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Table 3 Simulation results of orthogonal experimental conditions

T SpRFM ek &”%& u| &*%tﬂ u| A e
W/ (m-s™") HAA/m B /T BT Wi/ (kI-s™') MR/ (kI-s™")
Cl 2 0. 025 100 565 61 671. 64 27 419. 63
2 2 0.03 110 559 58 181.23 26 873. 21
3 2 0.035 120 557 54 963.5 26 028. 36
C4 2 0.04 130 551 51931.86 24 966. 53
c5 2.3 0.025 110 562 67 341. 46 31 161.99
c6 2.3 0. 03 100 544 67 464. 69 30393.92
c7 2.3 0.035 130 554 60 243. 81 28955.16
c8 2.3 0.04 120 542 61 196. 28 28 686. 28
9 2.7 0. 025 120 516 67 094. 62 31175.14
C10 2.7 0.03 130 520 64 598. 18 30783. 6
Cl1 2.7 0.035 100 479 66 475. 3 29 182.02
C12 2.7 0.04 110 480 63 712.35 28 536. 66
C13 3 0. 025 130 493 66 351. 05 31436.7
Cl4 3 0.03 120 476 66 475.3 30471.37
C15 3 0.035 110 456 65 852.78 29 199. 48
C16 3 0.04 100 436 64 975.9 27 858. 1
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