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Abstract: The dimensionless method of Ergun’ s equation was used to investigate the flow regime
of the gas flow through the sinter bed layer. The effects of the gas superficial velocity, sinter
particle diameter and the bed layer voidage on the gas pressure drop in the sinter bed layer were
studied, and the change law of particle Reynolds number with the changing of particle diameter
was also discussed. The results showed that the pressure drop per unit bed layer height in the sinter
bed layer increased as a quadratic relationship with the increase of the gas superficial velocity for a
given particle diameter. For a given gas superficial velocity, the pressure drop per unit bed layer
height decreased as an exponential relationship with the increase of particle diameter and voidage.
The critical particle Reynolds number in the sinter bed layer decreased as an exponential
relationship with the increase of the bed layer geometrical factor, and the mean calculation
deviation of the experimental prediction formula for critical particle Reynolds number was within
5% , showing a good prediction by using the method.
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Fig. 1 Schematic of air-solid flow experimental
test set-up
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Table 1 Related parameters of sinter particles
d/m d,/m @ &
0.002 ~0.010 0. 006 0.63 0.423
0.010 ~0.018 0.014 0.69 0. 440
0. 018 ~0. 030 0.024 0.72 0. 490
0. 030 ~0. 040 0.035 0. 89 0.530
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Fig. 2 Change schematic of unit bed layer height

pressure drop with air superficial velocity
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Table 2 Changes of pressure drop in bed layers under
different experimental condition

d,/m JE SRR R X

0. 006 AP,_/H =533.99u +503. 861’
0.014 AP,.,/H =136.06u +247. 357
0. 024 AP, /H=53. 11u +130. 95
0.035 AP, /H =32.02u +78.21u’
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Fig. 3 Schematic diagram of pressure drops per
unit bed layer height changing with d,/D
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Fig. 4 Schematic of unit bed layer height
pressure drop changing with voidage
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Fig. 5 Schematic diagram of air dimensionless pressure drop f, in bed layer changing with particle Reynolds numbers
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Fig. 6 Schematic diagram of critical particle Reynolds
number changing with bed layer geometrical
factors
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