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Development of Low NOx Combustion Structure in Coke Oven

Shuhei Y OSHIDA, Shoji TAKASE, Makoto UCHIDA, Takafumi San, Hiroyuki Kovama and Masaaki Y AMAMOTO

Synopsis : One of the targets of the SCOPE21 process was to improve theproductivity. To achieve high productivity, the process was applied the follow-

ing items; (1) ultra super dense brick, (2) thin wall (70 mm), (3) hot coal charging, (4) medium temperature carbonization. As thé heat flux

for carbonization was needed about 2 times as much as a conventional coke oven, the combustion technologies to achieve high productivity

were investigated by using the actual scale combustion test oven. The combustion conditions to achieve low NOX in the waste gas and uni-

form heating for carbonization were clarified. The coke oven of the pilot plant was designed based on these results. The combustion targets of

the fow NOx and uniform heating were achieved in the test operation.

Key words: SCOPE21; coke oven; uniform heating; NOx; combustion chamber.
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Fig. 1. Outline of the combustion test oven.

Table 1. Specifications of the combustion test oven.

Oven size Height 7.5m Length 6m
Combustion | Gas inlet | 1 stage MG® / COG”
chamber Air inlet | 3(4) stages
(Flue) 0, 1.66, 3.5m from O.S.
(0, 1.3, 2.6, 4.3m from 0.S.)

Gas calorific | MG 1100kcal/Nm®

value COG 4600kcal/Nm”

(Note)  a):Mixed gas b):Coke oven gas
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Table 2. Specification of ultra super dense brick.

Aparent specific gravity () 2.28
Porocity (%) 13.1
Compressive strength (MPa) 124
Thermal conductivity® (W/(m-K) 2.94

(Note)  a):at 1073K

Table 3. Test items on the combustion test oven.

Gas temperature”
Wall temperatureb)

NOx content’
O, content

}o.s, 2.8, 4.1, 4.8, 6.2m from 0.S.°

}2.8m from 0.S.9 in waste gas zone

Circulation ratio Measurement:He tracer

Heat flux Calculated by water volume and
difference temperature of water
(Note)  a):Continous measurement

b):15mm from wall surface
¢):Oven sole
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Fig. 3. Wall temperature distribution in the direction of
oven height in the combustion test oven (fuel gas:
MG).
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Fig. 4. Relationship between wall temperature and NOx
concentration in exhaust gas in the combustion test
oven (fuel gas: MG).,

Table 4. Test results in the case of COG.

Air volume on 2nd duct

11% 3.5%
Temperature difference (°C) 123 61
NOx concentration 143 98
(ppm,02=7%)
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Fig. 5. Wall temperature distribution in the direction of
oven height in the combustion test oven (fuel gas:
MG).
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Table 5. Specification of the PP test oven.

Oven size Height 7.5m Length 8m
Width 0.45m 1 chamber]

Combustion | Gas inlet | 1 stage MG®/ coG?
chamber Air inlet | 3 stages
(Flue) 0, 1.66, 3.5m from 0.8.°
Gas calorific | MG 1100kcal/Nm®

value | COG 4100~ 4400kcal/Nm®

(Note) a):Mixed gas b):Coke oven gas c):Oven sole

Ascension

Measuring Charging

pipe

hol hol e
Pusher / S 7e Coke
side C B A L_side

Fig. 6. Arrangement of measuring holes in top of the PP
test oven.

Item 2001 2002 2003
Construction "
Heating up T
Start up 4 months ¢
Test |1st step 2.3 months &
2nd step I 5 months ¢=—t—p

Fig. 7. Test schedule in the PP test oven.

Table 6. Test items on the PP test oven.

Gas temperature 11 flue

Wall temperaturea) 0.5, 1, 2, 3, 4, 6m from 0.8

Tar-seam measurering hole A,B,C(mainly C)
temperature 1.19,3,6m from 0.s?

NOx content 11 flue

O, content 3m from 0.S.” in waste gas zone
(Note)  a):15mm from wall surface

b):Oven sole
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Fig. 9. Distribution of flue and tar-seam temperature in the
direction of oven height in the case of Ist step op-
eration of the PP test oven (fuel gas: MG).
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Fig. 10. Distribution of flue and tar-seam temperature in

the direction of oven height in the case of 2nd step
operation of the PP test oven (fuel gas: MG).
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Fig. 12. Relationship between oven temperature and NOx
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Fig. 14. Influence of circulation dumper on NOx concen-
tration in the PP test oven (fuel gas: MQG).
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Fig. 15. Relationship between oven temperature and NOx
concentration in exhaust gas (fuel gas: COG).
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