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Measurements of soot temperature and volume fraction in counterflow
diffusion flames based on spectral emissions

LI Lei', ZHOU Mengxiang'.  WEN Daxin', WANG Yu'*

(1. School of Automotive Engineering, Wuhan University of Technology, Wuhan 430070, China; 2. Hubei Key Laboratory of Advanced
Technology for Automotive Components, Wuhan 430070, China)

Abstract; Counterflow diffusion flame is an ideal platform to investigate formation characteristics of
soot. Temperature is an important factor to affect the formation of soot, and soot volume fraction is a
key index to evaluate the soot formation rate. Hence, the accurate measurements of soot temperature
and volume fraction in the counterflow flames are very important for developing strategies to reduce
the soot emission. In this paper, soot temperature and volume fraction in ethylene counterflow diffu-
sion flames were measured based on the soot spectral emission(SSE). Considering the requirement for
the high spatial resolution and position accuracy due to the small spatial scale of the counterflow
flames, a precise positioning method for the counterflow flames was developed, which can effectively
improve the position accuracy of experimental measurement. At the same time, a spectral response
function calibration system based on thermocouple was established. Finally, SSE method was used to
measure the soot temperature and volume fraction of ethylene counterflow diffusion flames at atmos-
pheric pressure under different working conditions. The experimental results verify the quasi one-di-
mensional properties of the soot temperature field and soot concentration field in the counterflow

flames. Compared with the experimental data of light extinction method and the numerical results u-
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sing detailed chemical reaction mechanism, the feasibility of SSE method to measure soot temperature

and volume fraction in the counterflow flames is verified.

Key words: soot; counterflow diffusion flame; soot spectral emission(SSE) ; spectral response function
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