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Study on Classification Accuracy of Pneumatic Sieve

Jun-ichi KOKADO, Natsuo HATTA, and Kcrici NAKAYASU

Synopsis:

The classification method by pneumatic sieve has been developed to eliminate fines in ores charged
into blast furnaces. © When particles are supplied into air stream upward, smaller particles float up and
larger one sink down. In this method, the apparent specific weight, the drag ccefficient of the par-
ticles, and the interference of moving particles in the air stream (especially between floating-up and
sinking-down particles) affect the classification accuracy.

In this paper, the above effects are experimentally and theoretically discussed. Conclus ons are as follows;

(1) The classification by pneumatic sieve is available with the difference of ficating velocity of
particles, even if apparent épeciﬁc weight and drag coeflicient scatter in some extent.

(2) The scattering of apparent specific weight and drag coefficient affects the classification accuracy
significantly for the particles of diameter nearly equal to the floating particle diameter D; and negli-
gibly for the particles of diameter less than half of D;.

(3) For the classification of particles in the same particle size distribution, the weight ratio in
each size range of floating-up particles to supplied one decreases logarithmically with increasing mixing
ratio M.

(Received July 18, 1969)
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Fig. 1. Sieving apparatus for the experiment.
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Fig. 2. Distribution of apparent specific weight
of cokes.
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Fig. 3. Relation between particle size and apparent specific weight for cokes and sinters.
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Fig. 6. Distribution of drag-coefficient of cokes.
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Fig. 14. Distribution of floating particle diameter

of cokes (us=10"5m/sec, Ds=10'3 mm).
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Fig. 15. Distribution of floating particle diameter

of sinters (u;=17-8m/sec, D=6 2 mm).
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Fig. 16. Relation between time and travelling distance of cokes in vertical air stream

(us=9-0m/sec, wg=0'67m/sec).
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Table 1. Comparison of calculated value of W_;/W*_; in each size range with
experimental for cokes (M=1-0).
— 1 S;; 1 S;i; cal. T exp. T
D Ds_i~Ds_ci-1> | 7Ts-i -y —(Z ! ) —i ® . . .
Us § s s : S ) Ts=il Wi /WE_ W i/W¥_;
(m/sec) | (mm) | (mm) | (seo) Alori FA dbsa RS K28
3~ 4 0065 | 1-87 0°109 902 90
85 67 4~5 0120 |  2-14 0-257 77°3 76
5~6 0-245|  2-41 0-590 52+6 27
3~ 4 0055 | 1463 0-090 915 92
90 76 4~5 0-090 |  1-86 0-168 84°5 84
5~ 6 0155 | 2-11 0-327 72°2 60
6~7 0-320 2-36 0-755 42-2 30
3~4 0-030 1-30 0-039 96-4 96
4~5 0°050 1-46 0:073 93-0 93
10°5 10-3 5~6 0-070 1-64 0-115 89-1 88
6~7 0-105 1-81 0-190 82:6 81
7~9 0-200 2-10 0-420 64-4 65
9~10 0-370 2-42 0-895 27-7 27

1 cal. and exp. show calculation value and experimental of Wy W*,_;.

Table 2. Comparison of calculated value of W,_;/W*_; in each size range with
experimental for sinters (M=1'0).

- 1 Sii 1 Si; cal. exp.
u Dy Ds—i'\’Ds(i—l) Ts—1 — 3yt *(E—#)T‘q——‘ W._: * . , * .
F~ At |F\© dtg.; : -i/WE_; We_i/W¥E_;
(m/ sec) ( mm) ( mm) (sec) +j s+J s (%)S s (%)5
2~ 3 0-060 1-14 0-068 93-4 93
16-4 53 3~4 0125 1-37 0-172 776 78
4~5 0365 1-62 0591 34-7 35
2~3 0-045 0-97 0-044 95-8 96
17-8 692 3I~4 0-095 1-16 0-110 876 85
4~5 0-170 1-35 0-230 68-2 56
5~6 0-480 1-57 0753 271 23
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