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Abstract

In this paper, the sound field of ultrasonic standing wave levator is simulated based on the coupling
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field of sound flow, and the characteristics of the standing wave sound field in liquid medium and
its influence on suspended particles are discussed. The ultrasonic standing wave suspension tech-
nique is a kind of suspension phenomenon in which the sound radiation force and gravity are bal-
anced by the high-frequency sound wave generated by the piezoelectric ceramic transducer. The
coupling effects of fluid inlet setting, velocity distribution of flow field and sound pressure were
studied by three-dimensional finite element simulation model. The effects of standing wave node
and low velocity region on particle suspension stability were analyzed. The simulation results show
that the sound field forms a stable standing wave structure in the fluid medium, and the coincidence
of the standing wave node region and the low-velocity region provides an ideal condition for the
stable suspension of particles. This study verifies the feasibility of ultrasonic levator in liquid me-
dium, and provides important theoretical support and technical reference for cell suspension cul-
ture, particle separation and other applications.
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Figure 1. 3D simulation model of ultrasonic standing wave levitator
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Figure 2. Liquid medium meshing model
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Figure 3. Sound field grid division model
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Figure 4. Liquid medium flow field velocity field
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Figure 5. Fluid pressure field in liquid medium
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Figure 6. Sound pressure field under sound flow coupling
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Figure 7. Acoustic velocity field under acoustic flow coupling
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Figure 8. Ultrasonic standing wave cell suspension tracking in liquid media
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