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Study on Combustion Zone in a Blast Furnace.

Koretaka XopamMa, Akitoshi SHIGEMI, Toshimitsu OGATA and Takehiro Horio

Synopsxs

By using an experimental blast furnace of which the inner volume is 0°4m?® and the
diameter of hearth is 440mm, the effects of some factors on the combustion zone in front of
the tuyeres were investigated. The results obtained were as follows:

© - (1). On increasing the temperature of blast, the temperature in front of tuyeres was raised
e uniformly, while the CO; content was decreased.
. ‘ (2) On enriching oxygen into blast, the temperature in front of tuyeres was raised, and

its rate was more than that of the temperature of blast. The extent to which CO: exsisted
was very small. ' :

(3) On‘ddding moisture into blast, the temperature in front of tuyeres '-dr_opped conside-
rably. - '

(4)‘ In combination with enrichment of oxygen and addition of moisture, the state of the
combustion zone in front of the tuyeres could be approached to that of normal operation.

(5) When the size of coke was too small, the temperature at the lower part of the bosh
was little changed. But the temperature of the upper part of the bosh was raised.

(6) When the diameter of tuyeres was small and the velocity of blast in tuyeres were
increased, the temperature at the center of hearth and the lower part of the bosh was raised.

(7) On increasing the blast volume, the temperature in front of tuyeres was raised slightly.
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Elevation of the experimental blast furnace (left)
and an arrangement for measurement of the tem-
perature of combustion zone and sampling of gas
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Table 1. Proporty of raw materials.

N - Size Chemical composition (%) |
ame mm - -
. T.Fe Sig: | ALO; | CaO S ] Mn Co,
Lime stone 5~1°5 0°22 1°36 . 0°11 52+80 0°036 ‘ 0°10 43°85
N Size Ash Volatile Fixed Total sulfur
ame mm % matter (%) carbon (%) (%)
Coke . |20~10 and 10~5 11°50 ' o113 89°37 0°536
‘Chemical composition of ash (%) A
Fe:0; Si0; ALO; Ca0 MgO SO P,0; TiO0, ‘ MnO
' 10°48 48+35 2655 6°10 1°66 325 0°31 0°94 . J 14'01




Y SRAT DIRBEREC B 5 e

(2) ﬁﬁkim)%i@?\/%“

’ﬁmg,:—azﬁwma@mﬁa~%kbr S

8% 700°C, 800°C, 900°C L Z5{L L 7=8bd DIREE
WORREZBE L. T OfFERIL Fig. 2 WRLk. &
RIRE D L oN TEHMOREILEAT 5. £LT&
WORMBEI B —IC LR L TRV FELV. ZoR
WCREER /3~ 7 2BDVED> 5 LELLNS. D
SCERIREL LR LU 2 5Ha OBMRRE RELFHEL
T Fig. 3 (a) WRLE -

BRIABHERE R BREEZ 100°C LRI D &R L
100°C R8T 5. Lbic Fig. 2 2L Th5 L%
RIBE 100°C 0 LRI L, WONMIRELS X 270°C
ER U TR ) EERARERE ORI X b BH TSV

—% COp HFANTERIBENE x5 ohT, CO:

(@) 1.5 Mnson

(8) 15Mn3n
£40°c

© 15NV
9007

ﬁez‘y/h‘ (mm)

[ T LA Lot
g 0 200 0

PR T 1
00 200 g 100 200

(@ 1 5hn¥hn (8) 15 MY (© /5 Nm¥m
$00°C 900°C

700°¢

500 g N
ol § 55 5
S ] NF s
8 3§ 8% %
200 N 433 s
3 & 8
‘_ § 100 ‘§ / 5
8 “Tyjere Tuyere Tayere

PSP nF O A AP
0 . /00 200 o w0 20 0

Distance from tuyere (mm)

200 200

@)(b)(c): Lines of equal temperatures
(a’)(b’')(c’): Lines of equal CO: contents

Fig. 2. Effect of the blast temperature on
the state of combustion zone (1).
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Construction and Operation of the Open Hearth Furnace

with a Brick Hearth.

Tsuyoshi KA1, Shigetoshi ASAKUMA and Kazuyoshi Y ASUNAGA

Synopsis:

Steel makers have hoped since earlier years for operating the furnace always with a

stabilized hearth..

It has been dominantly considered that the magnesite stamp method is the

best for the hearth construction of a basic open hearth furnace, but even the hearth which
is made by this method is necessary to be repaired periodically in the later half period of
one furnace campaign owing to the damage of a hearth. Now the author tried to construct
them with bricks instead of stamped magnesﬂ:e for the improvement in these faxlure and the

DMTlnbi, 278D BT BIFIRDEE
FERVT - 2R TEMRASh, BIETH BT -

results obtained were as follows;

(1) The following points which had been anxious problems in the past were improved:
a) Penetration of molten steel through the clearance between bricks..”

b) Floating up of hearth bricks.
c) The spalling of hearth bricks.

(2) With this method, it was possible to continue the operation twice as long as

magnesite stamped hearth.

(3) By this method, it was possible to operate with lower cost than the magnesite

stamp method.

(4) The production was increased during one campaign because the hearth repairing

“hours had been shortened. .
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