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Abstract

Increased energy costs have placed demands for improved combustion efficiency, high equipment

availability, low maintenance and safe operation.

environmental legislation, requires very careful combustion management.
been developed specially to satisfy these requirements.

Furthermore low NOx modification, installed due to strict

The flame monitoring system has
We aimed at gaining the relationship between the

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 and 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. This may contribute to the saving of burner adjusting times for the changes of
loads and fuels and to the reduction of the slagging as well.
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Table 1 The wavelength and Hue level of a source of

light for CCD camera
Source Wavelength Hue level
of light (nm) ~ (0~256)
OH 3;0162” 3;(1% Unobservable
CH 431, 438 229,223
563, 516, 116, 157,
C, 460~498 205~172
285~298 Unobservable
NO, 600~875 0~85
CO 430 230

(a) Flame image (b) Hue surface and contour.

Fig. 1 Flame image and its Hue surface and 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. 3 Tracking flow of correlation between flame
images and emissions.
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Fig. 4 Schematic diagram of flame monitoring system.
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Fig. 5 Apparatus configuration and signal flow for
flame monitoring and diagnostics.
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Fig. 6 Bench furnace overview.

Table 2 Expeimental condition in the bench furnace
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Fig. 7 Pilot furnace overview.

Table 3 Expeimental condition in the pitot furnace

QOil Pressure Flame Exit Gas CO(pp~n~1)~
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Fig. 8 Correlations between NOx and Hue level.
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level.
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Fig. 10 Monitoring screen of individual burner.
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