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Analysis of Steam Flow in Coke Oven Chamber

Kiyoshi MIURA, Keizou INOUE, Kouji TAKATANI and Kunihiko NISHIOKA

Synopsis :

The deviation in the carbonization rate in the coke oven chamber has been investigated by use of test

coke ovens and a two-dimensional mathematical model.

In the measurement using a 250 kg test coke oven, there observed deviation of plastic layer in many points
during the carbonization in the case of a wet coal charge, but in the case of a dry coal charge, threr was no

point of delay in carbonization and the carbonization progressed uniformly.

It was considered that the de-

viation of the carbonization arises from localized flow of steam through the plastic layers and coke layers.
In order to evaluate flow pattern and heat transfer caused by the steam and the decomposition gas during
carbonization, a two-dimensional gas flow mathematical model was developed. This model consists of

mass, energy and momentum balance equations in both the gas and solid phases.

It was confirmed that

temperature change, changes in gas pressure and steam flow pattern in a test coke oven with the upper

heating wall were estimated by this model.

In the model calculation, the coke fissures affected the

steam flow and caused a deviation in the carbonization rate.
Key words : coke making; deviation of carbonization; steam flow; two-dimensional mathematical model ; gas

flow model.
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Table 1. Properties of coals.
Proximate - . .

analysis (d.b., %) Max. g;xldxty Total dilatation

Ash VM FC (log ddpm) (%)
Goonyella 8.0 25.7 66.3 3.07 119
Bullmoose 8.7 25.6 65.7 2.32 59
Balmer 9.5 22.4 68.1 1.61 34
Blended coal 8.7 26.5 64.8 2.22 48
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Fig. 2. Deviation of plastic layer along vertical
cross section.
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Fig. 3. Test coke oven with the upper heating
wall (unit : mm).
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Fig. 4. Changes in pressure and temperature
during carbonization.
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Fig. 5. Changes in pressure, temperature and
dehydrated water during carbonization.
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Fig. 6. Temperature changes in the coal seam at
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coal on steam pressure and steam exhaust ratio.
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Fig. 8. Simulation model of the coke oven.
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Fig. 14. Calculated steam flow vector, pressure
and temperature in coke oven chamber after 5h
(with coke fissure).
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G: 7 A DY & &E[kg/m>s), h:xtififn 248K
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