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ABSTRACT

Micro particles in fluid can be manipulated by using ultrasonic standing wave since the ultrasound
makes particles move by means of its acoustic radiation force. This work concerns the micro particle
manipulation system using ultrasonic standing wave which consists of a microchannel, a reflector,
and an ultrasonic transduer. In the present system, the effects of the structural elements should be
carefully considered to comprehend the system and find the optimal operational condition. In this
investigation, finite element analysis was employed to analyze the

system. Some interesting

characteristics on the reflector thickness, the channel width, and the operational frequency were
observed. Several experimental results were compared with the analytic results. Consequently, this
work solidifies the importance of those system parameters and reveals the possibility of various

applications of the particle manipulation using ultrasonic standing wave.
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Fig.1 Ultrasonic standing wave generation in a
micro channel device comprising a reflector
and an ultrasonic transducer
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Fig.2 (a) The conceptual diagram of an experi-
mental arrangement for ultrasonic standing
wave particle manipulation, (b) the photo-
graph of an experimental setup with a micro
channel module

Table 1 The components of the experimental setup
for ultrasonic particle manipulation

Component Product

Ultrasonic 2.25 MHz immersion ultrasonic
transducer, A330S-SU,

transducer

Panamatrics

AG 1017L, T&C Power
Conversion Inc.

Agilent 33250A

Easy load peristaltic pump
7518-00

LG LVC-S200HM
SiC(400 mesh), Sigma-Aldrich

Power amplifier

Function generator

Pump

CCD camera

Particle
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Fig.3 The observed SiC particle behavior in a
micro channel module by the ultrasonic
standing wave. The operating frequencies of yo
the exciting sinusoidal signal are 1.2 MHz (a),
1.6 MHz (b), 2.0 MHz (c), 2.4 MHz (d) and X
2.8 MHz (e). The width of the channel is 1.5 Fig. 4 Finite element model of the micro channel
mm module
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