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Estimation of Void Fraction and Shape Factor in Moving Bed
of Sinter and Coke

Morimasae ICHIDA, Youichi I1S0ZAKI and Kenji TAMURA

Synopsis :

The influence of size distribution of charged materials in blast furnace on void fraction and shape factor
was analyzed by using a experimental apparatus in which void fraction and pressure drop under the counter-
current moving bed can be measured. The relation between the void fraction and the particle diameter in
uniform-sized coke and sinter is not simple, but the minimum values of the void fraction exist at a certain
particle diameter. The minimum values of the void fraction in coke and sinter composed of two component
particles are obtained at the range of 0.3 to 0.5 in fractional volume of fine particle. The estimation equa-
tions of the shape factor of coke and sinter are obtained so that the measured values of the pressure drop
can agree with the calculated value of the pressure drop by Ergun equation. According to these equations,
the shape factors of coke and sinter increase from 0.4 to 1.0 with increasing the particle diameters of coke
and sinter. The estimation equation of the void fraction of sinter applicable in the actual blast furnace op-
eration was proposed by correcting the estimation equation of the void fraction in randomly packed bed of
multi-component particles, proposed by Suzuki, based on the measured values of the void fraction in the
moving bed of sinter.

Key words : ironmaking ; blast furnace ; cold model ; void fraction; shape factor ; moving bed; coke ; sinter.
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Fig. 1. Experimental apparatus.
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Table 1. Bulk density, apparent density and void
fraction in moving bed of uniform-sized coke.

Average Particle Bulk Apparent Void
diameter diameter density density fraction
D, (mm) (mm) os(g/em®) | p,(g/cm®) e(—)
5.0 4~6 0.525 1.075 0.511
8.5 7~10 0.505 1.039 0.514
12.5 10~15 0.521 1.015 0.487
20.0 15~25 0.532 1.016 0.477
30.0 25~35 0.538 0.992 0.458
42.5 35~50 0.517 1.002 0.485
62.5 50~75 0.495 1.042 0.525

Table 2. Bulk density, apparent density and void
fraction in moving bed of uniform-sized sinter.

Average Particle Bulk Apparent Void
diameter diameter density density fraction
D, (mm) (mm) oy (g/cm®) 2, (g/cm®) e(—)
4.0 3~5 1.884 3.921 0.520
6.0 5~7 1.895 3.843 0.507
8.5 7~10 1.860 3.559 0.477
12.5 10~15 1.746 3.401 0.487
20.0 15~25 1.668 3.293 0.493
30.0 25~35 1.598 3.190 0.499
42.5 35~50 1.562 3.212 0.514
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Fig. 4. Relation between particle diameter and shape factor in moving bed of coke and sinter.
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Fig. 6. Comparison between void fraction calculated by Suzuki model and void fraction measured in
moving bed of coke composed of two component particles.
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