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Abstract

New measurement strategy of soot formed in diffusion flames by using two-color method is proposed.
Methane-air counterflow diffusion flames in sooty condition are concerned as test field. One-dimensional
soot distribution (side view: perpendicular to the counterflow direction) is analyzed via two-color
thermography camera developed by Noritake Company Co Ltd.; SPRITE STH-3000. With selected two
colors’ thermal emission intensities from the luminous soot zone, two quantities are extracted such as 1)
one-dimensional temperature distribution and 2) one-dimensional emissivity distribution.  Since the
emissivity is strongly correlated with local soot characteristics (size, surface area etc.), local soot state could be
understood with this approach. For the comparison purpose, power spectrum of the luminous zone is also
measured by spectrometer. Although spatial resolution may not be sufficient to capture a few millimeter
flame structure, experimental results based on SPRITE for temperature distribution give reasonably good
qualitative agreement with numerical simulated data.  In order to make quantitative discussion on temperature
measurement, empirical power law dependency of emission intensity on wavelength for soot cloud is
introduced and appropriate model constant (value of the power) for methane-air soot flames is proposed.
Estimated one-dimensional distribution of emissivity of soot is found to be good correlation with that of the
soot number density rather than the soot volume fraction. Potential of new soot measurement strategy is
addressed.
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