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a combination of these. The nature of the solution will de-
pend strongly on these boundary conditions.

Goodman introduces the similarity parameter G which
is defined for two-dimensional [Eq. (8)] and axisymmetric
[Eq. (14)] flow. These parameters are well known2.3 and
may be derived from the governing equations and bounda-
ry conditions without resorting to the local linearization
approximation. The paradox which Goodman discusses
has been explained by Berndt.? Goodman’s definition of G
for axisymmetric flow, Eq. (14), incorrectly contains a
logrithmic term (In [72(y + 1)])}/2. The logrithmic factor
in Eq. (11) enters only for values of U near the body due
to the inner solution of slender body theory.# In the outer
flow, which is where the transonic effects enter, the logri-
thmic term is inapplicable and should be dropped from
Eq. (14).3

From a physical point of view it seems quite plausible
that ““the larger the value of G the less the wall interfer-
ence will be.” However, the statement that ‘“For those
tests for which G become of order one or greater, the in-
terference may be presumed to be negligible” is unreason-
able. For example, consider a sonic flow in a solid wall
wind tunnel with no body present. The introduction of
any body will choke the tunnel and reduce the freestream
Mach number. The interference is far from negligible and
the results must be interpreted carefully.? The experi-
ments Goodman considers were all performed in transonic
wind tunnels with ventilated test section walls that, pre-
sumably, were carefully developed with minimized wall
interference in mind.

In conclusion, we feel that Goodman’s analysis is ov-
ersimplified and that the conclusion that G = 0(1) for
negligible wall interference is misleading. The better con-
clusion is that in the limit G ->«, the wall interference
goes to zero. Much of the previous work both on transonic
scaling laws and development of transonic tunnel wall
properties for minimizing interference effects is not recog-
nized by the author. This work shows that the interfer-
ence effects at Mach one are severe and complicated.
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Reply by Author to E. M. Murman
and F. W. Steinle Jr.
Theodore R. Goodman*

Oceanics, Inc., Plainview, New York

THE preceding Comment actually consists of several com-
ments, and I should like to take them up one at a time.

It is true that the acceleration A is assumed to be posi-
tive in deriving the criterion. However, for sonic flow
there are many situations for which X is positive in the
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field at stations near the foil, and for those cases for which
A reverses sign the heat conduction analog is still valid
provided x is measured forward from the trailing edge.
Since x is of the order of the airfoil chord in either case,
the parameter G still falls out as the one by which wall
interference should be judged.

With regard to the boundary condition at the wall,
since the field equation is likened to the heat conduction
equation, with x the time-like variable, it is appropriate
to use an integral method to solve it,1 in which case the
boundary condition at the wall only comes into play when

“the penetration depth reaches the wall. If this should

occur downstream of the trailing edge, the wall boundary
condition will have little or no affect on the flow at the
foil. Indeed, the criterion G > 0(1) can be derived from
just such considerations, and has been in Ref. 6 of the
Note.

References 2 and 3 of the Comment were unfamiliar to
me, but the fact that the similarity parameter G has been
derived previously, without resort to the method of local
linearization, lends support to the validity of this parame-
ter and also to the method of local linearization.

I agree that the logarithmic term should be dropped
from Eq. (14) and apologize for this error. Clearly the
qualitative differences between two-dimensional and axi-
ally symmetric flow, as pointed out in the Note, are even
greater without the logarithmic term.

With regard to choked flow, I was very careful to point
out that the freestream Mach number must be unity so
that ventilated walls were implied. In Ref. 6 of the Note
closed walls are specifically excluded, but I believe that as
long as the tunnel walls are ventilated in order to achieve
a free stream Mach number of unity, and as long as the
condition G > Geric is satisfied, the wall interference will
be small.

Although it is ture that mathematically the interference
goes to zero as G -~ «, from the physical point of view G
> 0(1) is correct. The situation is similar to one encoun-
tered in boundary-layer theory. Strictly speaking the
boundary condition in the freestream is to be applied at
infinity in boundary-layer coordinates, but practically
speaking little error is encountered if, instead, a momen-
tum integral approach is used and the free-stream bound-
ary condition is applied at the edge of the boundary layer.
In Ref. 6 of the Note the integral approach leads to the
condition G > G¢rit and also to numerical values of G,
for several configurations.

Although Refs. 2 and 3 of the Comment were unfamiliar
to me, as 1 have said, work on the development of tran-
sonic wall properties is certainly not. Indeed, 1 was the
first to present the appropriate boundary condition for
perforated walls and to derive a condition for zero block-
age interference at subsonic speeds in a perforated wall
tunnel.?2 This work has never been published in the open
literature, but results contained in it are quoted in Ref. 3.
The reason this work (and other work on slotted walls)
was not “recognized’ is because it is my belief that the
wall boundary condition is irrevelant provided the walls
are ventilated in order to achieve Mach one, and provided
G > Gcrit-

Finally, I should like to take this opportunity to add
that it can be shown that the same condition as derived in
the Note is applicable for thickness-dominated lifting con-
figurations.
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Errata
Influence of Statie Aeroelasticity on
Oblique Winged Aircraft

Terrence A. Weisshaar

Virginia Polytechnic Institute and State University,
Blacksburg, Va.

[J. Aircraft 11, 247-249 (1974)]

THE definition of 8 should read
B = gccyLl® cosA/EI
The definition of f should read
f = a(3!?/2)
Equation (7b) should read

e¢/? _ cosf + 3172 ginf

Te = a(e-3a/2 + 2 cosf)

Equation (7¢) should read

e3a/2 31/2

— cosf —
a2(esa/2 + 2 cosf)

sinf

Ty =
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