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Tomographic Reconstruction of a Non-axisymmetric
Diffusion Flame
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Abstract

The structure of a non-axisymmetric propane diffusion flame was investigated.
Tomographic reconstruction method to convert the line-integrated self-emission data of
a fuel-rich diffusion flame with square cross-section was applied to get the spatially
reconstructed emission data. Modified Shepp-Logan filter and concentric squares raster
were chosen for reconstructing arbitrarily shaped object in this process. Spatially
reconstructed emission data were then interpreted to several physical quantities, such
as flame edge, FWHM, perimeter and 3-D flame temperature distribution. Necessary
assumptions were discussed and the results were interpreted. In comparison with
axisymmetric flame, flame edge was developed higher, and sooting region of
upstream was broader than in this non-axisymmetric one. At some height, the flame
was shrunk very rapidly and finally formed circular cross-section.
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