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Abstract - Acoustic waves will apply radiation powers and sort 

acoustic traps at focuses wherever these powers focalize 

permitting the levitation of particles of a decent change of 

materials and sizes through air, water or natural tissues. This 

can be of predominant significance for physical science, cell 

control, lab-on-a-chip inevitabilities, biomaterials, container less 

transportation and even the levitation of living things. Acoustic 

levitation could be a methodology for suspending matter in a 

very medium by mistreatment acoustic force per unit area from 

intense sound waves within the medium. Generally sound waves 

at supersonic frequencies will be accustomed levitate objects, so 

making no sound detected by the human ear.  

In this paper (one dimensional) acoustic levitation are going 

to be bestowed a lot of closely. Acoustic waves square measure 

mechanical waves which will solely propagate through physical 

medium. These waves scatter on obstacles and transfer a number 

of their momentum on obstacles, making force. This force can 

even be seen as consequence of force per unit area and is 

comparatively tiny however it can become sufficiently giant to 

beat gravity force. typically waves with high intensities and 

frequencies in supersonic vary of spectrum square measure used 

(above twenty kHz) thus this method of levitation is quiet for 

human ears. Advantage of acoustic levitation compared to 

alternative mentioned techniques is that the proven fact that it's 

no material limitation. electrical levitation as an example is most 

realizable with semiconductive materials. 

Keywords - Acoustic levitation, Arduino, Standing waves, Boost 

convertor, transducers.  

I. INTRODUCTION 

evitation might be a strategy inside which relate degree 

upward force(s) neutralizes descending fascination of 

partner degree protest all together that there's no physical 

contact between suspended question and ground and protest is 

found in an exceedingly stable position. Levitation are 

regularly refined with 5 totally unique systems, in advance 

with totally extraordinary suspending powers: attractive, 

electric, optical, mechanics and acoustic. These configurations 

are often wont to levitate objects (particles) with a good 

diameter but the wavelength of sound. Levitating force are 

often thought-about as consequence of acoustic corpuscular-

radiation pressure. In this report, acoustic levitation are going 

to be conferred additional closely. Acoustic waves square 

measure mechanical waves which will solely propagate 

through physical medium. These waves scatter on obstacles 

and transfer a number of their momentum on obstacles, 

making force. This force also can also be seen as consequence 

of corpuscular-radiation pressure and is comparatively tiny 

however it can become sufficiently giant to beat gravity force. 

Typically waves with high intensities and frequencies in not 

audible vary of spectrum square measure used (above 20 kHz) 

thus this system of levitation is silent for human ears. 

Advantage of acoustic levitation compared to different 

mentioned techniques is that the undeniable fact that it's no 

material limitation. Electrical levitation as an example is most 

possible with semiconductive materials. 

II. STANDING  WAVES 

   A undulation pattern could be a undulation pattern created 

inside a medium once the undulation frequency of the supply 

causes mirrored waves from one finish of the medium to 

interfere with incident waves from the supply. This 

interference happens in such a way that specific points on the 

medium seem to be standing still. as a result of the determined 

wave pattern is characterized by points that seem to be 

standing still, the pattern is commonly known as a undulation 

pattern. Such examples are exclusively made inside the 

medium at particular frequencies of vibration. These 

frequencies ar alluded to as consonant frequencies, or just 

music. At any recurrence beside a consonant recurrence, the 

impedance of reflected and an occurrence wave brings about a 

following unsettling influence of the medium that is 

unpredictable and non-rehashing. 

III. PARTICLE  LEVITATION 

   While the pressure forces principally agglomerate particles 

at the node positions in the standing wave, with sufficient 

acoustic force, levitation can be realized. There are 2 main 

techniques employed to achieve this phenomena using 

standing waves. These are tailored to the levitated object in 

question.  

The first method outlined utilizes a sound source as well as a 

reflector to generate a standing wave. This figure outlines how 

gravitational forces are counteracted by the acoustic forces 

using this technique. The particle can be seen dropping just 

below the pressure node due to the gravitational force (g) 

affecting it. Once the level of acoustic force experienced in 

the upward direction (due to the particles position in the 

waveform) equals that of the gravitational force, equilibrium 

L 
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is achieved with subsequent levitation. It denotes the viscous 

drag caused gaseous medium, opposing particles movement 

through the medium. 

 

Figure 1 - Standing Wave Acoustic Levitation 

   This method also covers the use of 2 opposing speakers but 

principally covers all setups that effectively immerse a 

particle in a standing wave field. This technique allows 

levitation of particles with a radius smaller than that of the 

wavelength (mm scale) of the signal generated. 

   In the figure 2, a reflected wave denoted by the red and blue 

field lines interferes with one another to create a full standing 

wave in the interstitial space. Any number of full standing 

waves can be realized in subspace between the source and 

entity in question providing a sufficient acoustic force allows 

levitation. A separation of 2 translates to the entity resting on 

the nth node on the standing wave. 

 

Figure 2 - Standing Wave Acoustic Levitation for Large Planar Objects. 

   The final acoustic levitation device discussed allows the 

suspension of objects extremely close to the radiation surface 

at distances much smaller than source signal wavelength. This 

system primarily applies to objects with a flat surface. Its 

operation is principally controlled by 2 linear magnetic 

actuators with parallel surfaces oscillating opposite one 

another generating a positive load bearing force. 

IV. CONSTRUCTIONAL DETAILS 

Component 
Specifications 

Product Details Quantity 

Arduino Uno Uno ATmega 328P 1 

Transducers 40 kHz 16mm 24 

Dc-Dc 

Adjustable 

boost convertor 

XL6009 1 

Motor Driver L289N 1 

LiPolBattery 7.4 Volts 1 

Push Button 

Switches 
Push type 3 

LiPo Charger imaxB3 RC 1 

Table-1.  Components List 

  A). Block Diagram 

 

Figure 3- Block Diagram of Aural Beam Levitation 

B). Circuit Diagram 

 

Figure 4- Circuit Diagram of Aural Beam Levitation 

   The circuit isn't a lot of sophisticated. Basically, associate 
Arduino can generate four half-square signals at 5 Vpp 40kHz 
with completely different phases. These signals get amplified 
to 25Vpp by the Motor Driver and fed into the transducers. A 
button pad are often accustomed modification the phases so the 
particle moves up and down. A battery (7.3V) powers the 
Arduino and also the logic a part of the Motor Driver. A DC-
DC convertor steps-up the 7.3V to 25V for the Motor Driver. 

V. HARDWARE RESULTS 

    Complete implemented working hardware according to the 

circuit diagram given above is shown in the pictures below. 

 

Figure 5 - Working model as per the circuit given. 

A) Sculpture Surface 

     As in the figure 6, the tubes and producers from the 

straight tubes have been lined up with the lines that join the 

objective point and the highest point of the tubes as outlined 

.Therefore, the engendering separation Δn continues as before 

notwithstanding when the tubes are expelled. The producers 

are held set up by spaces in a formed surface, which 
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additionally goes about as a supporting structure. θn and Ln 

are ascertained as in the electronic staged exhibit. The 

producers are pointing at the point of convergence so θn=0 

and thus Df=1, which implies that the greatest force of the 

transducers is coordinated towards the objective making this 

the most proficient conceivable design. 

 

  

 

 

Figure 6 - Sculpted Surface with two rows of 7 (top) and 5 

(bottom) transducers, 24   in total. 

 

Figure 7 - DC-DC Adjustable Boost convertor XL6009. 

 

Figure 8 - Arduino Uno ATmega328P. 

 

Figure 9 - Motor Driver L289N 

 

Figure 10 - A small Styrofoam particle levitating due to acoustic beams.(Final 

Output) 

VI. CONCLUSION AND  FUTURE SCOPE 

      Acoustic levitation has known itself as a promising 
technology that has benefits in each the small and macro scale. 
This methodology of levitation is increasing in its applications 
against established technologies that use magnetic, optical, 
static, mechanics and superconducting magnetic forces. This 
can be essentially attributable to the actual fact these lot of 
ancient ways of levitation are as such material property 
dependent. Acoustic levitations main advantage lies within the 
incontrovertible fact that any object, nonconductor or 
conductors, magnetic or nonmagnetic are often manipulated 
with nominal mechanical stress. Analysis within the past has 
additionally ended that the vitality of living organisms are 
unaffected by the degree of acoustic radiation gift. 
Applications of acoustic agglomeration and levitation vary 
from the separation of blood (yielding plasma) to cell culture 
fermentation devices. 

     Standing wave levitation has already been used for many 
totally different techniques. Main advantage of this approach is 
that the incontrovertible fact that levitated object is isolated 
and it cannot react with its surroundings to any extent further. 
This can be terribly fascinating once learning or coping with 
chemical reactions particularly with the actual fact that 
levitated particle is simple approachable and out there for 
handling. 

   Ultrasonic Levitation can give what is, basically, a zero-
gravity condition ideal for upgrading cell development. And 
additionally suspending cells, it can ensure that the cell 
agglomerates keep up a level shape perfect for supplement 
assimilation. Specialists could utilize the acoustic Levitation to 
form a string of ligament cells into exactly the correct shape to 
supplant a missing ligament or tendon of a specific patient. 

    The main future scope is which will even be extended for 
levitation of larger and heavier objects. Plan relies on activity 
ends up in numerous tests wherever, if area between plate like 
object and sound radiator is multiple of 1/2 sound‘s 
wavelength, stationary wave is made. 

    The large quantities of water may even be scaled all the way 
down to manufacture an acoustic sorter with applications in 
desalinated and oil and gas industries. The potential 
applications of this device if this objective is realized then it 
will be endless. 
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