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Errata—‘‘Quadruple Velocity Correlations and
Pressure Fluctuations in Isotropic
Turbulence”

M. S. Uberoi

Department of Aeronautical Engineering, University of Michigan,
Ann Arbor, Mich.

November 23, 1953

SOME MISTAKES were overlooked in the original manuscript of
my paper.! The correct formulasare:
In the “‘Introduction,”

1 [op\2 _ — [OU:\?

= (=) =72 (—) /(013)R

o? <0x1> =0 <0x1) /( PR
Below Eq. (20),

=, _ 385 Q*R(7)
(aV)? = 3 [ ot ]A_O

Eq. (21) should be

35 V’'2 (30
(AV)?2 = ‘3— ‘}\—4 <7 + O.2R)\>

Eq. (22) should be
(N2/V'4) (dV'/dt)? = 25/R)\?
Eq. (23) should be
PVt axr 25 23\7!
N(0p/09)* (gr;grg)
Changes in Eq. (23) have negligible effect on the final calcula-
tions.
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Further Remarks Concerning Integral
Transforms of the Wave Equation

Max. A. Heaslet and Harvard Lomax

Aeronautical Research Scientists, Ames Aeronautical Laboratory,
NACA, Moffett Field, Calif.

November 19, 1953

RAENKEL! HAS INVESTIGATED auxiliary terms that appear in
an operational form of the potential equation of supersonic
flow. The purpose of the present note is to supply a physical
meaning to these terms and to indicate a similar case that has
occurred previously.
Consider the normal form of the linearized equation of steady-
state supersonic flow

(0%¢/0x?) — (d%/0y?) — (0%¢/02%) = 0 (1)

where (%, ¥, z) is the perturbation velocity potential and the x
axis is aligned with the direction of the free stream. The La-
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place transform of any function F(x, y, 2) is

Fis;y,2) = [ ™ F 2
Fisin ) = [0 e Fa v, 5) do @)
The transform of Eq. (1) is, after straightforward calculation,
% 0% " o) ofi 0 ofi 0
P Ze—Sfi[A_‘p PN T _w]
oy* 02 ¢ Oy 0y 0z 0z _lx=1;
(3)

where discontinuity surfaces x = fi(y, 2) (+ = 0, 1, . . ., n) exist
in the flow field and the delta notation indicates the jump in the
value of the function at a discontinuity surface, the value A¢
being assumed equal to zero. Considering, in particular, sur-
faces of discontinuity which are envelopes of Mach waves or
characteristics of Eq. (1), it follows that the bracketed terms in
the right member of Eq. (3) are directional derivatives of Ag(x,
9, z) along these surfaces. This direction, usually termed the
conormal, lies in a plane determined by the free-stream velocity
vector and the normal to the surface. The directional deriva-
tives represent increments in tangential velocity and vanish
from physical considerations. The same condition follows for-
mally in linear theory from the assumed continuity of ¢, and the
right-hand side of Eq. (3) can thus be suppressed.

We originally encountered this effect in the study? of unsteady
motion based upon the equation

A%y

0? o? o?
Ao | e e v “

ont T 92 | ozt o

Lagerstrom had suggested in his lectures at the California Insti-
tute of Technology that certain simplifications could be achieved
in the study of wing plan forms with supersonic edges through
the introduction of a transformed variable ¢, where

[T ey znay (5)

Lety = gi(x, 2, t) and y = gs(x, 2, t) be envelopes of the foremost
discontinuity surfaces induced to the left and right sides of the
wing. Since ¢ is continuous across these surfaces, Eq. (4) be-
comes

P(x, 2, t) =

%% V% V% 2 | 000z
o _‘p__“f=2(_1)2[A_‘Pﬁ__
ox?  Qz? ot? = dx Ox
o) dp 0g; dp Og;
A_(p_i_A_(pi_A_w_"] (6)
oy oz 0z Ot Ot |y=g;

The bracketed terms again are directional derivatives along the
conormals to characteristic surfaces in four dimensions, and the
continuity of ¢ on these surfaces leads to the fact that the right
side of the equation is zero.
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Approximate Solutions for Heat Transfer with
Convection Flows

M. Herbeck
Max Planck-Institut fur Stromungsforschung, Gottingen, Germany
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NorAaTION

temperature
thermal conductivity
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