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Abstract

When the thickness becomes so small as in the case of the trailing edge of the
propeller blade or when the curvature of the surface varies rapidly as in ship stern, the
existing panel method employing a flat—surface panel, obtained by collapsing the original
non-planar surface into its mean location, suffers the leakage problem and also gives
inaccurate induction upon the field point very close to the panel. The hyperboloidal
panel deals with the induction from the dipole distributed on the non-planar surface
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without approximation, overcoming the defects of the flat-surface panel. This paper
introduces two distinct derivations of the formulae to compute the integral for the
potential induced by a dipole of uniform density distributed on a non-planar
hyperboloidal surface element. One method is based on the Gauss-Bonnet theorem and
the other is based on the transformation of the surface integral into a line integral.
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Fig. 3 Definition sketch of Hf,’ for a triangular
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Fig. 6 Sketch of acute and obtuse angle
regions of 8 when a field point
approaches a sector plane

Fig. 7 Typical hyperboloidal panel
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Table. 1 Potential induced by a dipole distribution on a hyperboloidal panel
{ a non-planar panel with a protruding vertex )

Case | Field Point | Method 1 (HRpot) | Method 2 (HRpot 3) Me(a;’Rs;’;ace
1| ©s, 05 01) ~0.4333560 ~0.4333560 ~0.4333560
2 | (0505000 | -0468615 ~0.4686615 ~0.4686696
3 | (0505000 | -04954903 -0.4964903 -0.4955154
4 | 0, 0001) -0.1295431 -0.1295431 ~0.1225828
5 | (-05, -05, 0) 01770131 E-2 | -0I7701310 E-2 | -0.2649845 E-2
6 | (10,10, 0) 01250000 01250000 01269141
7 | @30, 30, 30 02202454 E-2 | -0.2202454 E-2 -0.2215343 E-2




