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Computation of Pressure Fields in the Lagrangian Vortex Method
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Abstract

In the Lagrangian vortex particle method based on the vorticity-velocity formuiation for
solving the incompressible Navier—Stokes equations, a numerical scheme for calculating
pressure fields is presented. Implementation of the numerical method is directly connected
with the well-established surface panel methods, just by dealing with the dynamic coupling
among vorticity field. Assuming the vorticity and the velocity fields are to be calculated in
time domain analysis, the pressure calculation for a complete set of solution at present
time step is performed in a similar way to the one used in the Eulerian description. For a
validation of the present method, we illustrate the early development of the viscous flow
about an impulsive started circular cylinder for Reynolds number 550. The comparative study
with the Eulerian finite Volume method provides an extensive understanding and application
of the mesh-free Lagrangian vortex methods for numerical simulation of viscous flows
around arbitrary bodies of general shape.

¥ Keywords: Vorticity—Velocity Formulation(% - A S, Lagrangian Vortex
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Table 1 Computational
in vortex methods

27

parameters used

Reynolds no. 550
Time Step, At 0.01
Radius 05

No. of Panels 600
Panel Size ek 0.005
Particles 9,000~40,000
Computational Domain Mgt g
Computational Time 2k 8h
{Pentium IV, CPU 2.3GHz) (200 time - steps)

Fig. 1 The iso—contour of the vorticity
at T=1.0 (up) and T=2.0 (down)
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Body Vaorticity
8

Fig. 3 The vorticity on body at T=1.0
(up) and T=2.0 (down)
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Fig. 2 The streamline patterns at T=1.0 ’ e
{up) and T=2.0 (down) I
3 L \

LA A

Body Vorticity
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theta

Fig. 4 The comparison of the pressure

coefficient on body at T=1.0 (up) and
T=2.0 (down)
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Fig. B Pressure contour for T=1.00
(Eulerian FYM Method)

Fig. 8 Pressure contour for T=1.00

28

Fig. 8 Pressure contour for T=2.00
{Vortex Method)
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