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Abstract

A spacial filter is located at the focal plane of a fringe-mode laser velocimeter in such a way
as to detect the motion of a particle whose diameter is several times larger than the fringe size.
The spacial filter was designed taking into consideration the diffraction pattern at the focal
plane, and was proved to be effective for improving the visibility of a beat signal.

The motion of a particle in an acoustic field is measured by the velocimeter, and the
authors’ theory concerning the fluid flow around a particle in an acoustic field was checked
against the data. The results show that the theory predicts the particle motion more accura-

tely than Stokes’ or Basset's equation. The applicable limits of the theory are also revealed by
the data.
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Fig. 1 Experimental apparatus
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Fig.3 Schematic representation of beat-signal phase at the focal plane
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(3o EREMC 2 L <, a ok B FER L 2 BRIz D TR L 2 20k L 72, R %
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Table 1.

BT - ERIER - PR

values for relative amplitude, a

Comparison between experimental and calculated

Particle frq,A;(;ggStiilwa Ex;;eim:ntal Present calc.
0.7289-£0.0092 0.7364
25 Hz $:0.7187 A=0.072
10 cm/s B:0.7189 £=2.019
e=1.210
DOP 0.4830+0.0070 0.4838
45.46 um S :0.4591 A=0.102
»=0.9861 50 Hz B:0.4721 5=1.428
g/cc 10 cm/s e=0.848
0.2252+0.0014 0.2298
125 Hz S :0.2024 2=0.161
25 cm/s B :0.2206 8=2.257
e=0.504
0.3415+0.0053 0.3473
50 Hz S :0.3005 A=0.128
10 cm/s B:o.3271 £=1.428
e=1.358
DOP 0.3408+0.0023 0.3434
57.28 um S - 0.3095 A=0.128
0=0.9861 50 Hz B:0.3271 £=2.855
g/cc 20 cm/s £=1.406
0.3486--0.0013 0.3398
50 Hz S - 0.3095 A=0.128
23 cm/s B:0.3271 B=3.284
e=1.488
0.3204£0.0053 0.2978(0.3243)
50 Hz $ 1 0.2736(0.3018) A=0.079(0.075)
10 cm/s B :0.2840(0.3120) £=1.428(1.428)
e=1.568(1.403)
TBE 0.3281+£0.0035 0.2850(0.3165)
35.34 pym* S : 0.2736(0.3018) A=0.079(0.075)
0=2.964 50 Hz B : 0.2840(0.3120) £=3.569(3.569)
g/cc 25 cm/s e=1.852(1.534)
03426i00150 ......... ( ......... )
50 Hz S :0.2736(0.3018) 1=0.079(0.075)
37 cm/s B : 0.2840(0.3120) 5=5.425(5.425)

PR ( ...... )

% This calculated diameter may be greater then the actual due to slight volatility of TBE.
The values in parentheses are for 33.5 um.
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