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Calculation of Particle Distribution in Standing Wave by Ultrasonic
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Purpose of this research is to analyze minute particles motion in air while ultrasonic vibration is generated by flexural
vibration plate. Firstly, it is necessary to obtain that the acoustic pressure distribution of standing wave which has one node
and two anti-node. This pressure distribution between two plates was calculated by computational fluid dynamics and
measured by Laser Doppler Vibrometer. As a result, calculated and measured results were almost same value. Then volume
fraction of particles in this acoustic pressure fluctuation was calculated by CFD. However, the particles distribution was
unchanged. It means that particles were not concentrated in acoustic pressure node in this calculation condition. Therefore, it

is necessary to consider acoustic radiation force on particles.
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Fig.1 Vibration plat (units in mm)

Ay 5252 L TAy Va B REISE, S OIZEEBHERIC
Blockage object Z#El9 5 Z & TYARD = b AIRE) % 8L L
W OF LAz Kb 5, £z EROBERE Z FERICIRE) &
WOETHHEEEZFE LI, WOTEFERER->THRL
LD RN LN OICFHEORSAL D &/ N LT,

2.3 FRATHUE RS

TITHEFH. Sl D K & & % Tablel (2773, MEHTHEEL & K5
THOWRBIRO AR 2575, FHRIZEB W THIOERH
DHEENRZR > THRE L X 5 RERPE LN DICEE
DM LD R/ N LT,

3. BERRM: - HEOHESRMF
3.1 FIEEE AT

R OB BT IO Fig.3 OffbTiEEiE v iz, i
T H i HEE S & L blockage object & X X 5 12 E L 7=,
F - BRI R IRE R 2 20.8kHz D i &2 — R & 9
(2 8.2mm IZHRE L 7=,

Deform Surfac_

P

- B
Before Surface Node -

Fig.2 Deform grid

Table 1 Computational grid

X y z
cell number 120 72 1
size [mm] 120 38.2 1

Table 2 Analysis condition

Domain fluid compressible air
turbulent model laminar flow
Time step range A¢ [msec] 1.5024x10°°
Time step Number  [step] 1600
flat plate length [mm] 90
Number of anti-nodes 5
Vibration frequency f[kHz] 20.8

Table 3 Plate distance & Max amplitude
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(b) Calculation of particles volume fraction
Fig.3 calculation domain (units in mm)

Pressure, Pa
0.227514
0.198545
0.170377
0.141809
0.113241
0.084673
0.056104
0.027536
-0.001032
-0.029600
-0.058168
-0.086737
-0.115305
-0.143873
-0.172441
-0.201009
-0.229577

Fig. 4 Calculation result of pressure distribution
(An=1.0um, time=2.3768msec)
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“20 011444 Fig.5 Comparison of calculated and measured result
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Fig.6 calculation of volume fraction between two vibration plates
(Time =2.403846msec)

110

794



