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Comment on ‘‘Approximate
Calculation of Vortex
Trajectories of Slender
Bodies at Incidence’’

William L. Oberkampf*
Sandia National Laboratories,
Albuquerque, New Mexico

N Ref. 1, Professor Weihs presents a simple method for
predicting the radial position of a symmetric body vortex
pair on the leeside of a body of revolution at high angle of
attack. An expression is derived for the radial position r of the
symmetric vortices as a function of axial distance x, angle of
“attack o and an empirical parameter A. His equation is
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where x=X/a, r=r/a, and a is the body radius. The only
comparison of his prediction with experimental results is the
“limiting case,”’ i.e., as x—oo, and here he concludes the
theory is in good agreement with experiment.

The purpose of this Comment is to show that 1) his com-
parison with experimental data is erroneous, and 2) with a
proper comparison with experiment, his prediction is in error
by a factor of fourtoten. *

Letting x— o0 in the above equation, Weihs forms the ratio

(assuming A=0.5)
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where £ is the angle between the body centerline and the
vortex path. He compares this result with the experimental
result of Thomson and Morrison,?
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and concludes that the theory is ““within less than 10% of the
experimental value.”” This comparison and conclusion is
wrong for two reasons. First, the ratio does not define the
vortex radial location, but only the angle at which the vortices
move away from the body. That is, the angle is correct, but
the point at which the vortices leave the body is incorrect,
leading to large errors in radial location. Second, the
assumptions of the theory are clearly inconsistent with the
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THEORY (REF. 1)
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Fig. 1 Vortex radial distance vs scaled axial distance.

experimental data referenced. The experimental value of
Thomson and Morrison was measured from Schlieren
photographs of the asymmetric, multiple, vortex wake. This
wake flow is distinctly inconsistent with the assumptions of a
single symmetric vortex pair in the theory.

A valid comparison between Weihs’ prediction and ex-
perimental data for vortex radial distance vs scaled axial
distance (A=0.5) is shown in Fig. 1. The experimental data
are for incompressible flow* and supersonic flow.* Figure 1
demonstrates that the accuracy of the theory is not as stated
by Professor Weihs.
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