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Decrease in Coke Oven Heat Consumption by Means of Gas Flow Analysis
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Synopsis :

For the purpose of decreasing heat consumption of coke ovens, uniform carbonization in
ovens and improvement of thermal efficiency in combustion chambers have been
intended by controlling gas flow in flues and evaluating the state of carbonization. The
experimental results show: (1) control of the flue slide brick opening area and elevation
of top pressure are effective in uniform carbonization in the horizontal direction, and (2)
elevation of combustion gas temperature is also found effective in improvement of heat
efficiency. By application of the results, waste gas heat has been reduced due to improved
thermal efficiency, and discharged coke temperature due to uniform temperature
distribution. Through both the effects, heat consumption was decreased by about 40
kcal/kg-coal. The result of gas distribution analysis in a combustion chamber shows more

combustion gas flows in end flues than in any other flue.
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Synopsis:

For the purpose of decreasing heat consumption of coke ovens,
uniform carbonization in ovens and improvement of thermal efficiency
in combustion chambers have been intended by controlling gas flow
in flues and evaluating the state of carbonization. The experimental
results show: (1) control of the flue slide brick opening area and el-
evation of top pressure are effective in uniform carbonization in the
horizontal direction, and {2) elevation of combustion gas temperature
is also found effective in improvement of heat efficiency. By applica-
tion of the results, waste gas heat has been reduced due to improved
thermal efficiency, and discharged coke temperature due to uniform
temperature distribution. Through both the effects, heat consump-
tion was decreased by about 40 keal/kg-coal.

The result of gas distribution analysis in a combustion chamber

shows mare combustion gas flows in end flues than in any other flue.
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Fig. 5 Evaluation of carbonization distribution by using Ct and
discharged coke surface temperature
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Table 1 Experimental conditions

Condition ¥ Condition 1I*?

Working rate 14043 0

Heat consumption 580%3 kcal/kg-coal (¢=5.1)

Total water of coal 9.3%3 94 {0=0.34)
Top pressure 3.5% mmAq (6=0.3)
Opening area of each flue The optimum*?

_Air ratio 1.30 1.10

M-gas calorific value 920 keal/Nm? 1 150 kecal/Nm?

Note #! Condition which minimize the combustion gas tempera-
ture Tp

*2 Condition which maximize the combustion gas tempera-
ture Tp
#) Constant value
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Fig. 20 Caleulated effect of burning condition on heat transfer
rate (coke side)
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