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THE ANALOGIES OF FLUID PLANE POTENTIAL FLOWS FOR DETERMINING AXIAL SYMMETRIC FLOWS OR SOLVING PROBLEMS FROM LAGRANGIAN MECHANICS 
M. Lupu*      C. Ida*

Abstract. In this paper there are presented methods for obtaining fluid axial symmetry movements or solving some problems from Lagrangian mechanics using the complex potential of plan potential movements. The first section presents two methods to determine potential axial symmetry fields knowing the complex potential in plane movement case. The two methods are based on geometry transformation, especially, making the transformations whit the help of defined operators over plane velocity field or over complex plane potential hydrodynamic. In the second section will connect the hydrodynamic plane potential and the velocities field from Lagrangian mechanics determining potential energy and trajectories. So ,  knowing the complex potential we will determine movements of the material point in Lagrangian mechanics and conversely.
Keywords : complex plan potential, axial symmetry, analogies.
1. Determination of potential fields in the case of axial symmetry movements, knowing the plan complex potential. 

It is well known [4],[5] the fact that the constitutive equations of some stationary fields, potentials in absence of mass forces from fluid mechanics, electromagnetism, heat or thermoelasticity  have the form (here
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In the plan case, solving   problems at limit is easy using harmonic functions and analytics, too.  Thus, in 
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Therefore, we have in the plan case, the equations for ideal incompressible fluid
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harmonics and the complex potential f=f(z) is holomorphic in the movement domain excepting a finite number of singularities in the domain
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The spatial configurations with axial symmetry are obtained by geometric transformations in the meridian plan- by rotations and mediations or algorithms on the potential functions of the plan which generate potentials from axial symmetry case. So, we consider the fields with axial symmetry choosing in the meridian plan xOr with Ox symmetry axis and Or radial axis, where 
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implies 
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Thus, velocities have the axial component  
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Therefore, for 
[image: image22.wmf]Y

F

,

,

,

V

U

 we have the sequent equations from (6), (7), (8) in the movement domain.
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which shows that the function 
[image: image25.wmf]F

 is harmonic with 
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Now, we consider known the plan potential movement , symmetric in rapport to Ox axis, the velocities field being given
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where the axial component 
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where 
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 We exemplify this method by some applications:
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which are hyperbolas. The equations of current lines are 
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3.  The source
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4. The spatial dipole. In plan the dipole is 
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5. Parallel translation with 
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this movement by the translation movement in presence of the cylinder without circulation in the plan case (or the translation superposition over a dipole originally placed 
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Observation: The solution of this application can be constructed with the circle theorem, in plan and then continuing with the sphere theorem, in space.

2.
  The analogy of fluid plane potential movement for solving problems from Lagragian mechanics 


In this section, starting from the plane complex potential 
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Euler’s equation is:
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and we will pass over to mechanics elements. Note 
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where 
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 is the velocity norm of the point and 
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we obtain  
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where h is the energy constant and 
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and 
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is the complex velocity of fluid. So we obtain 
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relation which shows the connection between 
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and if the fluid movement is given 
[image: image145.wmf]
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 ( abstractedly from  a second degree term ). Generally 
[image: image153.wmf]U

 admits immediate solutions of the form 


[image: image154.wmf]0

B

Br

U

n

>

-

=

,

. The trajectory equations are obtained from 

[image: image155.wmf](

)

.

,

ct

y

x

=

y

 which implies 
[image: image156.wmf](

)

.

,

ct

y

x

=

Q
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The solution of the equation (2.10) is 
	Im
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Very important will be the calculus Im
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The trajectory curvature is: 
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For 
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It result that, if the plane complex potential of fluid movement 
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In the sequel we consider some direct and conversely applications of notions discussed 

below.
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Passing to polar coordinates in this equation we have: 
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 which by integration gives 
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The trajectory curvature is given by:
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2.

A conversely application is obtained taking in consideration the movement of a material point that moves under the action of central forces field, whit potential energy 
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Using the Cauchy-Riemann conditions 
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