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The fluid flow mappers method has been used as an important technique for simulating two
dimensional and axially symmetric three dimensional electrostatic fields visually since the
potential of electrostatic fields satisfies the same Laplace’s equation as that of the pressure in
fluid flow mappers if a Reynold’s number is sufficiently small. In this paper we apply this
method to analyze electric fields graphically in and around the various shape voids inside
dielectrics in homogeneous fields. We compare the values of electric fields strengths and poten-
tials evaluated by the numerical and analytical methods with that by the graphical method.
Our results show that the fluid flow mappers can be extensively applied to the electric field
analysis and should be a powerful tool to check the computational results of the electric fields.
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Fig.1 Dielectric void in uniform electric field.
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Fig. 2 Photograph obtained by superposition of
analytical equipotential lines upon fluid
flow lines (e2/e1=4).
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Fig. 3 Photograph obtained by superposition of
analytical equipotential lines upon fluid flow
lines (s2/e1=1/4).
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Fig.4 Flow line pattern and mapping analysis by
circling-in method.
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Fig. 10 Electric potential distribution on diamond void and thin rectangular void (e2/e1=4).

2.0Bs " —_f1uid flow mapper
- —~—finite element method
— - —analytical calculation method
| |
1.5E, |-
Ef:i:f:::j
]
2 | |
-
< 10E
=3 ~. —
3 L\ e
° S I €4 I > —
N\ Vs
0. SEQ u Vi
&2 ‘ I Eq
0 | 1 | ,
-5.0 -2.5 0 2.5 5.0

position on the Y-axis from center of void
K 11 BRIBIRA A FOBRSA (e2/e1=4)

Fig. 11 Electric field distribution on spherical void
(e2/e1=4).
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