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Synopsis :

A pulverized coal injection system of Kawasaki's own design was installed at Chiba No.5
blast furnace. The newly developed injection control and piping system permit accurate
control of the injection rate to individual tuyere with minimum requirements for
maintenance as the control of the injection rate is done without mechanically driven
parts. Furthermore, the injection system incorporates facilities for injecting simple or
mixed powder of iron ore fines, calcium carbonate and LD dust through tuyeres.
Therefore, the system may be utilized for the control of the hot metal chemistry such as
[Si] and [S] by injecting various kinds of powder through tuyeres. Operation results
demonstrate the following good performance (1) Total injection rate control with an
accuracy of =1% of the maximum injection rate. (2) Arbitrary injection rate control to
each tuyere with an accuracy of =3% of the maximum injection rate. The system has

been operated smoothly since it was completed on October 1, 1984.
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Synopsis:

A pulverized coal injection system of Kawasaki’s own design
was installed at Chiba No. 5 blast furnace.

injection control and piping system permit accurate contro! of the

The newly developed

injection rate to individual tuyere with minimum requirements for
maintenance as the control of the injection rate is done without
mechanically driven parts.

Furthermore, the injection system incorporates facilities for injec-
ting simple or mixed powder of iren ore fines, caleium carbonate and
LD dust through tuyeres. Therefore, the system may be utilized
for the control of the hot metal chemistry such as [Si] and [S) hy
injecting various kinds of powder through tuyeres.

Operation results demonstrate the following good performance
(1) Total injection rate control with an accuracy of +£1% of the

maximum injection rate.
{2) Arbitrary njection rate control to each tuyere with an accuracy
of +39% of the maximum injection rate.

The systermn has been operated smoothly since it was completed on
QOctober 1, 1984.
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Phote I General view of MPI system

Table 1 Major specifications of multi purpose injection system

{tem

Specilication

Inner volume of No. 5 BF
Injection tuyeresftotal tuyeres
Maximum PCI rate

Maximum injection rate of iron ore
powder

Maximum injection rate of CaCO,
powder

Maximum injection rate of mixed
powder

Maximum capacity of bawl mill

Maximum capacity of dryer for iron
ore powder

Maximum capacity of powder mixer
Powder storage bin

Intermediate tank

Injection tank

Maximum speed of transporting gas
Maximum speed of pressurizing gas

Maximum pressure of transporting
gas

‘Transporting pipe diameter

Transporting length as equivalent
length

2534 m?
15 pieces/30 pieces
9 t/h

10 t/h
91t/h

10 t/h
10t/h=x1
12.75¢/hx1

12.5thx 1
Jomix2
4m?x2
4m¥x2

35 Nm¥min by air
5 Nm?¥min by air or N,
9.9 kgfem®*G
17 % 15 lines

200 ~ 150 m
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Fig. 2 Flow diagram of mulli-purpose injection system for Chiba Ne. b blast furnace
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Fig. 3 Comparison of injection tank configuration
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Fig. 16 Operational results

Table 2 Actual replacement ratios of pulverized coal to coke

All PCI PCI PCI

Coke | Coal A | Coal B | Coal C
Coke rate (kg/t-p) | 524.9 | 481.4| 480.4 | 482.0
Pulverized coal rate (kg/t-p) 0 34.1 29.5 29.1
Fuel rate {kgft-py | 524.9! 515.5) 509.9 | 511.1
Sinter ratio (%) 78.6 74.7 76.8 75.9
Slag rate (keft-p) | 320 303 310 209
Coke ash (%) 11.2 11.2 11.4 i1.5

Blast moisture (g/{Nm?) 38.5 30.0 39.8 39.6

Blast temperature  (°C) 1026 987 |1016 1080

Corrected coke rate (kg/t-p) 496.9 | 497.8 | 497.3
Corrected replacement
ratio {kg-coke/kg-PC) 0.82 0.92 0.9
Table 3 Coal analysis values
%)

Total Asl Volatile T'otal Fixed
moisture 1 matter sulfur carbon
Coal A 6.6 9.8 34.3 (.59 55.9
Coal B 8.1 8.0 36.8 0.62 52.7
Coal C 7.5 7.5 34.7 0.60 57.8
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