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Abstract; To obtain the flow field velocity of an engine with high dependability at extreme combustion condi-
tion, the velocity of gas flow field was measured by using Fabry-Perot etalon to detect the Doppler frequency
shift of molecular scattering. The working principle of a multi-point interferometric Rayleigh scattering velocim-
eter was introduced, and the correlation between collecting direction of scattering light and the direction of
measured velocity component was analyzed. Then, an orthogonal two-component multi-point velocity measure-
ment system was set up. Based on the measured interference fringe image, the center of interference fringe was
measured by template match, the Doppler frequency shift of Rayleigh scattering was obtained through a fitting
spectrum curve by with Levenberg-Marquarat algorithm and the corres ponding velocity was calculated. The or-
thogonal two-components with a Mach air flow of 1.5 were obtained at an x-y plane, and the multi-point veloc-

ity vector graph in the x-y plane was given. The research results show that this velocity measurement system
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can simultaneously measure the orthogonal two-component velocities with high dependability.

Key words: Rayleigh scattering; multi-point velocity measurement; flow velocity measurement; Doppler fre-

quency shift; Fabry-Perot etalon
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Fig.4 Principle of velocity measurement system
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