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A model Experlment on the Burden Distribution in a Ferromanganese Smelting Furnace
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Synopsis :

Cardan type bell-less top with double hoppers located vertically on the furnace axis was
applied to ferromanganese smelting furnace (SF) for the sake of good burden-distribution
controllability and its durability against high top gas temperature. The burden
distribution characteristics were examined with a small scale model apparatus before
the start of operation to understand the new system. In the model tests, a similarity
condition was firstly investigated, an then ten proper tilting angles of the distributing
chute for SF operation was determined within the range of 8°to 26°and the burden
distribution characteristics of the apparatus were clarified as that the burden movement
in the layer surface toward the furnace center was small and the size segregation
scarcely occurred at the time of charging. The results were also confirmed in the test at
the furnace filling. The application of results of the model experiment and filling test

contributed to stable SF operation.
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A model Experiment on the Burden Distribution in
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Synopsis:

Cardan type bell-less top with double hoppers located vertically on
the furnace axis was applied to ferromanganese smelting furnace
(SF) for the sake of goed burden-distribution controllability and its
durability against high top gas temperature. The burden distribution
characteristics were examined with a small scale model apparatus be-
fore the start of operation to understand the new system. In the
mode! tests, a similarity condition was firstly investigated, and then
ten proper tilting angles of the distributing chute for SF operation
was determined within the range of 8° 1o 26° and the burden distri-
bution charueteristics of the apparatus were clarified as that the bur-
den movement in the layer surface toward the furnace center was
small and the size segregation scarcely occurred at the time of charg-
ing. The results were also confirmed in the test at the furnace fill-
ing. The application of results of the model experiment and filling
test contributed to stable SF operation.
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Fig. 2 Explunation of varicbles used in equations that describe
particle motion
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Fig. 3 Effect of tilting angle of chute on main flow velocity at
chute end
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Fig. 4 Experimental apparatus

Table 1 Experimental conditions

Item Full scale | Model*!
Mean size D,
Coke (mm) 44.5 5.93%
Measure- Ore (mm) 28.0 3.73%
ment of Rotation speed Ny  (rpm} 8 220k
fallmg tra- | Discharge speed W,
Jectory Coke (kg/s) 46.7 0,304
Ore (kg/s) 51.3 0.335%+
Tilting angle ¢ (°) — 32~8
Rotating number Ry 10 10
ari Charging weight
E;;:rgmg Coke base (tfcharge) 3.5 | 0.0083%:
Ore/coke 1.10 1.10
Gas volume V' {Nm¥/min) — 1.15
TR 8=1/7.5

¥ D A=Dpx S

*3 Nw*=NwX1/ \/j

*4 LVH*=C.B.xSs,l'(GOXRV/Nw*)
# C,B*=C.B.x 5?3
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Fig. 5 Falling trajectory of main flow
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Table 2 Comparison of the ratio of Vy/Vy between Cardan

Cardan type PW type
Tilting . :

_position |t 5 9 L 6 9 10
Tiltng | o — | —
angle () 26.0 19.7 13.7| 52.¢ 41.5 31.5 25.5
V/Vy §0.952 1.139 1.272|0.255 0.433 0.591 0.666
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Fig. 8 Distribution of burden materials at furnace top
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