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Abstract— Invscid fluid don’t resist flow internally and therefore all the fluid layers must have the same velocity regardless of the 

boundary velocity. Heat capacity of fluid begins to decrease with temperature and thermal conductivity is very high. 

Navier-stokes equations simplified to a form known as the Euler equations. For such a rigid body fluid velocity must be tangential, 

Reynolds number tends to infinity where as viscosity tends to zero. Such a fluid has wide application in cooling superconductor and 

understanding quantum mechanical behaviours of the particles. 
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I. INTRODUCTION 

When acoustic wave meets a small particle freely 

suspended in a fluid, both the wave and the particle are 

affected by the interaction. The effects of the interaction on 

the wave include scattering and dispersion and heat transfer 

to the particle. Consequently, if these are many such 

particles, the sound wave may be significantly attenuated, 

and its speed of propagation changed. The effects on the 

particle depend to a large extent on its nature, but if the 

particle is rigid, the main effects of the interaction are to 

induce the particles to oscillate in fluid, and to induce 

periodic temperature changes in the particle. The sustained 

interest in these problems in due to the importance of 

attenuation and dispersion in many areas of research such as 

cloud physics, rocket propulsion and under water acoustics. 

The basic phenomenon responsible for attenuation and 

dispersion is relaxation of the dispersed phase due to 

velocity and temperature differences between the fluid and 

particle. In other words, attenuation and dispersion are 

caused by the inability of the particles to flow the changes in 

the fluid that are induced by the acoustic wave. 

II. VELOCITY  

While compressibility effects cannot be entirely ignored, 

However, if we make use of the smallness of      , then in 

the limit as 
  

    , we may set b=0. In that limit, the 

velocity amplitude equation becomes.  
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Where, as for the phase angle η obtain.  

tan η=                [                
                 ]   -- (2)  

Bassett's equation applies to the translational motion of a 

rigid sphere in a viscous, incompressible fluid at small 

Reynolds numbers. Equations (1) and (2) therefore give the 

velocity of a rigid sphere in a infinite body of fluid which, 

far from the sphere, is oscillating as a whole with of spheres 

in sound fields of arbitrary frequency. However, their range 

of applicability is quite extensive owing to the actual 

smallness of the quantity 
  

     

We consider now special forms of equations (1) and (2) 

applicable to situations of practical interest.  

(a) Heavy particles in fluid  

Here:      so that our results can be written as 
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(
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These results apply to all values of y such that ka can still 

be considered negligible. In many practical situations, 

however, the value of y is quite small. For example, for a 

10-µm sphere immersed in air and exposed to a sound wave 

with a frequency equal to 1000 Hz. y is equal to 0.07. The 

forms of equations (3) and (4) applicable for y<<1,    

depend, of course, on the relative smallness of y and  . An 

important limit, can be obtained from equations (3) and (4) 

in terms of the quantity. 
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Where,    is dynamic relaxation time. Now, in terms of 

an amplitude and phase,  
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               --(7)  

Hence, in order to derive these results from equations (3) 

and (4) as y 0, it is clear that 
   

  
     must be limited 

to the range               --(8) 

and is restricted to the conditions 

                --(9) 

Thus, equations (3.6.66) and (3.6.67) give the conditions 

and limits of applicability of stokes drag to compute the 

force on spheres in sound fields. 
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