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      Let us Celebrate the  Founders  on Fluid Dynamics
starting with the eddies of Descartes and Leonardo da Vinci.

                    
                  
                    

Navier                                       Stokes 

  Reynolds  



                          But,    Today …...
Transport equations need to adjust to the new Physics
The 20th century findings related to the relativistic  and 
quantum approaches have to be applied to flow motion.
Some only affect, rather high velocities, but they are very 
important for the future,  in particular for plasma.

Tentative Bird’s eye View of 20th Century Theoretical Physics :

     and especially of Schrodinger and de Broglie for the quantum theory



 My in-lovement with Fluid Dynamics stem from my doctorate
       at the University of Wisconsin  in Madison,                  

                         with Transport Phenomena 
     Robert Byron Bird, Warren Stewart and Edwin Lightfoot 
                       (Bob is in great shape nowadays at  86) , 
                             

   



                         

                           Schlieren picture of a falling liquid film



       TREATMENT OF NAVIER-STOKES EQUATION  
                       as a Quantum Tunneling effect

My own contribution during my Ph.D. Thesis  was adapting the solution of 
Schrodinger’s equation to Navier’s Stokes for an compressible fluid
  
 Solution of Navier-Stokes equation,  Independent of Time 

                     for a falling film:   

Gravitational Energy can be considered as potential energy
                        

                      ρ∂V /∂ t=μ∂ ²V /∂ x ²+ρg

V=ρgD(1−(x /D) ²/2μ) U=ρg=2μV /(1−(x /D)²)

0=μ d ²V /dx ²−(ρE /μ−U )V           E=1/2ρV ²

                              ℜ ²=(ρ ²V ²D ²/μ ²)=4  

  The critical value is given  at x=0 by  the Reynolds number equals to 2 
Experimentally the critical Reynolds Number for a falling film is  about 10

For a flow in a tube :

                        ρ∂V /dt=μ∂ ²V /dx ²−dP /dz

                      V=(dP /dz)R ² (1−(r /R)²)/4μ                  

            U=dP /dz=4μV /(1−(x /D)²)

E=1/2ρV ²                 0=μ d ²V /dx ²−(ρE /μ−U )V

                              ℜ ²=(ρ ²V ²D ²/μ ²)=8

 In a tube the critical Reynolds Number is about 2100. The above result 
points out at a likely meta stability of the flow enclosed in the tube.
                                     
 CONCLUSION:
             T  urbulence appears as a tunneling    quantum   effect .  







    There I apply my new non relativistic dual theory to fluid Dynamics.



                    Without the need of any relativistic hypothesis



Fluid dynamics is a domain where the principle of relativity 
cannot be applied. It is clear that there is not a symmetry 
between the mowing fluid and its static enclosure. 

The momentum transfers from the moving fluid to the static 
walls. On the other hand if the walls are moving the fluid, the 
momentum transfer direction is reversed? 
The same remark can be made for energy or mass transfer.

I will show below that the i-material mass needed for motion 
can actually diffuse across the layers of fluid, and this effect 
can unify  momentum, heat and mass transfer mechanisms.
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