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Comment on ‘‘Exact and Asympt_otic
Expressions of the Lift Slope Coefficient
of an Elliptic Wing”’

J. H. B. Smith*
Royal Aerospace Establishment,
Farnborough, Hants, England, United Kingdom

N Ref. 1, Hauptman presents comparisons of the results

obtained in papers?? by himself and Miloh with those of
earlier workers for the lift of wings of elliptic planform at low
incidence in incompressible flow. The expressions obtained by
Hauptman and Miloh, for the cases of steady flow and im-
pulsive acceleration from rest, are in closed form. Previous
solutions have been ¢ither numerical or in the form of series
expansions in powers of the aspect ratio. The most extensive
of the previous expansions for the wing of high aspect ratio in
steady flow is given by Kida.* The comparisons presented in
Ref. 1 are in terms of series-expansions, and agreement is re-
ported with all but the last of the terms given by Kida.

Because the new series expansion is obtained from a closed
form, the presumption is that either Ref. 2 or Ref. 4 is in er-
ror, though Hauptman does not draw this conclusion. In fact
there is a third possibility, which is that the problems are not
identical, and this turns out to be the case. The previous
workers in the field have all treated the flat plate of elliptic
planform, but a careful reading of Ref. 2 shows that the wing
for which the closed form solution is obtained is actually
twisted. In the Expressions (1) and (2) for C,/a given in
Ref. 1, « represents an average of the local incidence taken
across the span of the wing. The problems are therefore not
the same, and it is to be expected that the solutions will differ.

The analysis of Refs. 2 and 3 is substantial and not in
doubt, and the twist of the wing is small compared with its
mean incidence.’ However, it is important that the nature of
the solutions is recognized, and this comment is submitted in
the interests of clarification.
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Reply to J. H. B. Smith

A. Hauptman
Tel-Aviv University, Tel-Aviv, Israel

From the strictly mathematical point of view, it is true
that the kinematic boundary conditions in the works men-
tioned by Dr. Smith are not exactly identical. However, it
should be remembered that we are dealing with linearized
models of the actual flow about a thin wing. It is believed that
the method of satisfying the boundary conditions in Ref. 1 is
consistent with the linearization assumption usually accepted
in thin wing theory, since the Euler equation of motion is satis-
fied exactly at the wing, and the twist mentioned by Dr. Smith
is indeed small and vanishes with the aspect ratio. It may also
be worthwhile to quote the following observation by Jordan,
who investigated very extensively the lifting problem of the
circular wing: ‘It appears that the details of how the down-
wash is distributed over the wing span are of negligible impor-
tance and do not affect the outer flow, which determines the
total lift.”’2 Nevertheless, it is interesting that not only the
total lift, but also the spanwise lift distribution resulting from
the closed form solution presented in Ref. 1 is very close to the
distribution resulting from Jordan’s analysis for the circular
wing.? '
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