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Visualization of Lines of Force by Spline Interpolation
of a Discrete Solenoidal Field

—Introduction of Boundary Conditions—

Touru Summizu T and Masayukt Ucal |

In the previous paper we proposed a visualization method for a discrete solenoidal field data
obtained from numerical simulations of incompressible flow and magnetic field, by which lines
of force are drawn so that the solenoidal condition is exactly satisfied. In the method a
continuous flux vector field is numerically obtained by interpolation of the integrated discrete
field data, and lines of force are drawn by tracing the continuous solenoidal field, that is
calculated from the continuous flux vector field. However the method cannot directly be
applied to the data with boundary conditions, since boundary conditions for the solenoidal field
data cannot directly be incorporated in the interpolation procedure. When the method is
applied to actual numerical simulations with specified boundary conditions, the boundary
conditions must also be satisfied. In this paper we have extended our previous visualization
method to numerical solenoidal field data with typical boundary conditions, such as periodic,
symmetry and fixed boundary conditions. It is proposed that in order to retain the topological
feature the lines of force should be drawn so that both the solenoidal and boundary conditions
are simultaneously satisfied.
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Fig.1 Typical boundary conditions.
(a)periodic boundary line (A-B) connected to the boundary
line (C-D), (b)symmetry condition on the line (A-B), (¢)
symmetry condition at the origin ‘O’, where the boundary line
(O-A) is connected to another boundary line (O-B).
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Fig.3 The procedures of flux interpolation in the case of fixed boundary condition.
(all vector components are fixed at all surfaces of the region.)
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Fig. 4 Vector field generated by direct interpolation without

boundary conditions.

(a) Vyat y=10 (fixed boundary), (b) Vector field on a x-
y plane (—10<x<10,0<y<10), (c) Vi at y=0 (z-axis
symmetry boundary), (d) two traced lines of force.
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Fig.6 Vector field generated by flux interpolation with
boundary conditions.
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