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Introduction

e Acoustic levitation
o  Fairly new
o fairly unstudied
e But how does it work?
o Constructive and destructive sound waves

e Potential Uses?
o Study of sound waves
o  Study of mass transfer
o Others?




Acoustic Waves
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Waves Interaction

CONSTRUCTIVE. DESTRUCTIVE.




Objectives:

Build an operating acoustic levitator and l
create a K-12 outreach module.
o  Success!
e Measure how long it takes water and
other fluid substances to evaporate
o  Success (as seen later)!
e Measure the radius of time of water and
other fluid substances
o  Success (as seen later)!
e Interpret the mass transfer data
o Attempts shown later




Acoustic levitator in Single Axis Arrangement
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Materials

e Acoustic levitation kit (found here)

e 3D printer and filament

e Arduino kit (found here)

e Mesh

Link to help build your own acoustic levitator



https://www.instructables.com/Acoustic-Levitator/
https://store-usa.arduino.cc/products/arduino-nano?msclkid=d0bb5800c9da14824ee03c51fe9d934d
https://www.instructables.com/Acoustic-Levitator/

Methods

3D print apparatus

Solder on transducers

Wire circuit together

Place fluid onto a central node
(with syringe)

e Take one picture every minute to
measure the radius of the liquid

Link to help create your own acoustic levitator



https://www.instructables.com/Acoustic-Levitator/

Mass Transfer

e Our machine can't levitate dense or large objects

e Objects we levitated:
o Styrofoam, water, methanol*, isopropanol, dry ice

e Measure the radius of the liquids over time
o Theoretically, they should evaporate




Mass Transfer Theory
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https://pubmed.ncbi.nlm.nih.gov/28343560/
https://linkinghub.elsevier.com/retrieve/pii/S0017931017350664
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Water D? law.
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Results

e The evaporation of oblate droplets is similar to the acoustically driven
evaporation of spherical droplets.

e Water behaves as expected in our experiments.

e Isopropanol does not follow expectations.



Conclusions

e Our project was successful at Capturing data for mass transfer
o  We would recommend use for Junior Lab

e Our project was successful at showing wave basics
o We would recommend use for K-12

e Improvements?
o Better study of mass transfer by experts
o Print sides to apparatus to reduce wind flow
o Take pictures of shadow, not fluid
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