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Abstract

The Holographic Particle Velocimetry system can be a promising optical tool for the measurements

of three dimensional particle velocities.

In this research,

the optical system for double pulse

holographic recording and reconstruction of particle images was developed. Validation experiments for
the developed system were conducted measuring the velocities of glass beads on a rotating disk.
Uncertainty analysis was performed to identify the sources of all relevant errors and to evaluate their
magnitude. The measurement results of distance between glass beads, size, and velocities of them using
holographic method compared reasonalbly well with the known values within acceptable range of errors.
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Fig. 1 Schematic diagram of the holographic
recording system
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Fig. 2 Experimental appratus of rotating disk system

Ton View

- 715 -



Y CCD Camera

D@)“

Beam
Nd-YAG Expander 4, ogram

Laser
3-Axes
Personal Traverse
Computer

Fig. 3 Image reconstruction and processing system
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Fig. 4 Holographically reconstructed virtual image
of glass beads
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Fig. 5 Position of glass beads
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Table 1 Comparison of actual distances between
glass beads with measured values

. Actual Distance Measured Relative
Axis |Beads (mm) Distance (mm) | Error(%)

A-B | 11.15 £0.025 | 10.972 £0.308 1.6
AX|B-C| 1.85 £0.025| 1.784 %0.101 3.6
C-D | 1825 £0.025 | 17.974 £0.490 1.5
A-B [ 3120 £0.025 | 32.301 £1.000 3.5
AZ | B-C | 30.25 %£0.025 | 28.638 *1.000 53
C-D | 60.25 £0.025|61.672 £1.000| 2.4
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Table 2 Cofnparison of actual glass bead diameters
with measured values

Bead| .. Actual . Measured Relative
Diameter (mm) | Diameter (mm) | Error (%)

1 1122 + 0012 | 1070 + 0.094 456

2 1996 £ 0045 | 2.007 £ 0.104 0.6

3 13052 + 0017 | 3077 + 0122 0.8

4 | 3108 £ 0012 | 3122 + 0.122 05
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Fig. 6 Comparison of actual glass bead diameters
with measured values
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Fig. 7 Holographically reconstructed double images
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Table 3 Comparison of actual glass bead velocities
with measured values

Actual Measured Relati
Velocity (m/s) Velocity (m/s) | }%I?r(l,;’e

RPM | Va Vx Vz Vm (%)
813 | 10637 | 5850 | 8550 | 10365 | , ¢
+ 205/ 0027\ 0.165({+ 0.224]= 0207]

1284 | 16799 | 8316 - | 13.722 | 16.045
+ 1.37| %+ 0.020|* 0.280| % 0.285|* 0.284

4.49
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Fig. 8 Comparison of actual glass bead velocities
with measured values
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