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ABSTRACT

The modulated LII technique has been suggested for the measurement of axial
velocity profiles of laminar diffusion flames. The theoretical background is explained

based on the blackbody radiation and LII signal.

Experimentally, soot particles in

ethylene diffusion flames are heated by a modulated Ar-ion laser beam. LII signals and
their phase angles are measured using a lock-in amplifier at the different flame heights
and the axial flow velocities are obtained from the measured phase angle delay
informations. The measured velocities are similar to those from LDV measurements
under the same operating conditions. The effects of laser power, LII signal wavelength,
and modulation frequencies are not sensitive to the velocity measurement. However, the
choice of an optical chopper blade type could affect the measurement result. The use of
a 6/5 chopper blade showed the better result that is ‘possibly due to the square shape
of modulated laser beam. This study successfully demonstrated that axial flow velocities
of laminar diffusion flames can be measured by a new technique utilizing LII signal,
which does not need particle seeding unlikely to LDV or PIV techniques.
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