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Soot Temperature and Concentration Measurement Using Emission/Transmission
Tomography in Laminar Diffusion Flame
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Abstract

The measurements of monochromatic line-of-sight flame emission and light transmission in the
same path having small spatial resolution were performed in an axisymmetric laminar propane
(CsHg) diffusion flame. The light wavelengthes of 632 nm, 800nm and 900 nm were used. From
these measurements, local point soot radiances (by Kirchhoff’s law) and absorption coefficients
were reconstructed by tomography. Thus local point soot temperatures and concentrations were
obtained. The reconstructed soot temperatures and concentrations of local points have no
differences between the case of visible range (632 nm) and the case of infrared range (800 nm and
900 nm). In these ranges, the scattering coefficient is much lower than the absorption coefficient.
Soot mean temperature over the path also matches well with local soot temperature in outer
region of the flame. Temperature measurement by thermocouple with different bead diameters
(222 ym and 308 pm) was carried in the same flame. Rapid insertion technique was used and
radiaton effect was considered. Radiation correction in the sooting region was carried out and the
corrected result was in good agreement with the local soot temperature.
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Fig. 4 Laminar diffusion flame and measuring sec-
tion representation
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