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Design and experimental validation of velocity measurement
system based on optical cross correlation method
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Abstract: Aiming at the measurement of the moving velocity of two-phase flow particles, a dual-
path laser velocimetry experimental system was designed based on the principle of cross
correlation, and an optical cross correlation velocimetry experiment was carried out by using a
known rotating linear velocity device driven by a variable frequency motor. By measuring the
intensity signal of the dual-path lasers around the rotating wire, rotation line velocity of wire at the
measured point was calculated by the cross correlation analysis of the two intensity signals of the
dual-path lasers. Compared with the calculated line velocities of wire at the measured point by
using the rotate speed of motor, the relative deviations were less than 6%, verifying the accuracy of

optical mutual light velocimetry.
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Fig.1 Schematic of velocity measurement based on

optical cross correlation method
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Fig. 2 [Experimental system of velocity measurement based on optical cross correlation method
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Fig.3 Typical light intensities of detectors
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Fig. 4 Cross correlation coefficient of typical light intensities
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Tab.1 Velocity measurement results of the rotating
wire under diffract voltages

HHLEE/N  HEEEZE R/ (ms ™) FREfR 2/ (mes)
6 8.526 0.016
9 13.406 0.013
12 18.607 0.024
15 23.492 0.013
18 28.511 0.010
21 33.457 0.005
24 38.275 0.004
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T2 AEABETHRLEENEIRE Laser Doppler anemometry measurements in a
Tab.2 Velocity measurement errors of the rotating circulating fluidized bed of metal particles[J].

wire under diffract voltages

RPLRLE/ R FRES . xR 2E/
\% (ms") (ms ") %
6 8.526 8.440 1.01
9 13.406 13.710 2.27
12 18.607 18.730 0.66
15 23.492 23.000 2.09
18 28.511 28.510 0.01
21 33.457 33.120 1.01
24 38.275 36.040 5.84
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