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Analysis of the Combustion Zone in the Experimental Blast Furnace

Synopsis:

Michiharu HATANO, Bunsho HIRAOKA

Mitsuichiro FUKUDA, and Tamotsu MASUIKE

The combustion of fuels in the raceway and the resultant raceway depth were investigated using an
experimental blast furnace simulated to the lower part of a commercial furnace. The results obtained are as

follows: | -

1) The combustion of a great majority of cokes takes place near the boundary of the raceway. When
fuel is not injected, CO and H, are hardly observed in the raceway, although their concentration increases
rapidly By the carbon solution reaction which takes place near the boundary of the raceway.

2)  With heavy fuel oil injection, the combustion zone approaches to the tuyere nose and the temper-
ature risgs: at the furnace wall around the tuyere. At the same time, the region where CO and H, arc

generated shifts near to the tuyere.

3) The raceway depth under the condition of combustion is possibly estimated by taking account
the properties of coke, the changes of gas volume and temperature in front of tuyere into Wagstaff’s equation.
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Fig. 1. Schematic diagram of experimental blast
furnace.

Photo. 1. Experimental blast furnace.

Photo. 2. Gas sampling probe.
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Fig. 2. Combustion of cokes in the raceway.
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Table 1. Blast conditions.
I-a I1-b I-c I-a I-b M-a I-b I-c
Blast volume : V3 Nm3/ min 69.7 65.0 ol.o 56.2 52.1 51.7 44.7 44 .7
Blast temperature : Ty °C | 900 900 900 900 900 900 900 900
Oxygen enrichment : O, Nm?3/ min 3.0 3.0 9.0 4.5 4.5 0 6 6
O, content in blast % 15.1 15.4 23,0 19,0 18.9 11.3 21.2 21.2
CO, content in blast S % 5.6 5.0 5.3 5.0 4.8 5.3 4.1 4.1
-Bosh gas volume : Vy Nm3/ min | 89.7 90.3 89.° 73.9 74 .9 64.° 64.° 67.1
Blast velocity : v m/ sec 270 262 250 234 218 219 192 192
Heavy fuel oil injection { / min 0 5.65 5.65 0 5.4 0 3.9 5.8
Flow rate of heavy fuel oil
at the injection nose m/ sec 0 3. 3.5 0 3.1 0 2.0 3.
Excess oxygen ratio : EO, — 0.9 1.3 — 0.9 — 1.3 0.°
Temperature in front of a tuyere o
(measured value) 1 640 1 400 630 1640 1430 1 465 1680 1520
Tuyere level —- 16 co —40
800~ . 800 ~ € . T ——
5 o) Vo 89.7 (NM¥nin ) g - ,/"h%x"""
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Fig. 4. Radial distributions of gas composition
at 1.5m level above the tuyere level.
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Fig. 7. The effect of the fuel oil injection on
the combustion before the tuyere.
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Fig. 9. The effect of excess oxygen ratio on the
combustion of injected fuel oil.
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Fig. 11. The effects of blast velocity and excess
oxygen ratio on the flame length and
time for combustion.
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