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Flame Image Analysis Systems for Combustion Conditions Monitoring

W. B. Baek (Dept. of Mechatronics Eng., Dong-eui U.), S. H. Han (Dept. of Mechanical Eng., Kyungnam U.)

ABSTRACT

Increase energy costs have placed demands for improved combustion efficiency, high equipment availability, low

maintenance and safe operation.

require very careful combustion management.

Simultaneously low NOx modification, installed due to stricter environmental legislation,
We aimed at gaining the relationship between burner flame image and

emissions such as NOx and unburned carbon in furnace by utilizing the image processing method. For the first step of

development, its possibility test was undertaken with bench furnace. The test proceeded to the second step with pilot furnace,

the system was observed to be effective for evaluating the combustion conditions. By using this technology, it is possible to

perform continuous monitoring of the combustion conditions and instant detection of individual changes for each burner to

prevent future loss of ignition.
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(a) Flame image {b) Hue contour

Fig. 1. Flame image and its Hue contour
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(a) Flame image (b) Unfiltered Hue (c) Filtered Hue

Fig. 2 Filtering effects of flame and its Hue image
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Fig.4. Apparatus configuration and signal flow for
flame monitoring and diagnostics
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Fig. 5. Correlations between NOx and Hue level
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Fig. 6. Correlations between unburned carbon and
Hue level
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