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Comment on
"The Influence of Acceleration on

Laminar Similar Boundary Layers"

A. Wort man*
ISTAR Inc., Santa Monica, California

REFERENCE 1 presents a parametric study of compressi-
ble, self-similar boundary layers, employing the assump-

tion of a constant density-viscosity product arid Prandtl
number of unity. The pressure gradient parameter /3 ranges
up to 1000, wall/total enthalpy ratios range from 0.2 to 1,
and elaborate correlations are presented on the basis of the
claimed utility of the computed results.

It is the purpose of this Comment to point out that the
highly simplified fluid properties used in Ref. 1 lead to ir-
relevant results, even with the limited utility of self-similar
solutions. Further, the range of pressure parameters exceeds,
by orders of magnitude, the values that could be found in
actual engineering systems.

In a comprehensive parametric study aimed at illustrating
the critical influence of fluid properties on highly accelerated
boundary layers, Ref. 2 studied self-similar boundary layers
with 0 ranging up to 20. It should be noted that at spherical
and cylindrical stagnation points, the values of 13 are 0.5 and
1,0, respectively. Because of boundary-layer effects, even
sharp junctions on hypersonic missiles indicate /3's of about
5. Similarly, extremely short rocket nozzle throats have /3's
of the same order of magnitude. Calculations for values of /3
up to 1000 are therefore most unrealistic, and the use of
Pr= 1 and linear viscosity variation with temperature are un-
necessary and inaccurate simplifications.

As an example of the critical influence of fluid properties
on the surface shear stress parameter, Fig. 1 (Fig. 3a in Ref.
2) shows the influence viscosity-temperature relations for a
range of /3. In this figure, E is the Eckert number u2

e/(2He)
and a; is the exponent in the viscosity-enthalpy relationship.
The other terms are as defined in Ref. 1. Similar significant
differences between the simplified case of Pr= 1, co= 1 used
in Ref. 1 and more realistic variations are shown for the
heat-transfer parameter in a range of 0 and the Mach
number parameter E in Fig. 2 (Fig. 6 in Ref. 2). Any
resemblance between the results of Ref. 1 and those of Ref.
2 must be viewed as coincidental.

It is now generally accepted that engineers have almost
universal access to computers, and enormous gains have
been made because of the enhanced computational capabili-
ties. Demonstrations of abilities to use computers to solve
relatively simple mathematical problems are no longer
necessary. A redirection of the effort toward surveys of the
literature and critical evaluation of the ultimate utility of the
calculated results could produce more lasting contributions.
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Fig. 1 Nondimensional shear stress as a function of 0: effect of co
for E=0,7^=0, Pr- 0.715 unless otherwise specified.
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Fig. 2 Nondimensional heat-transfer rate as a function of 0: effect
of E for £w = 0.6, /H,=0, Pr = 0.740, w = 0.5 unless otherwise
specified.
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WORTMAN'S criticism of Fade et al.1 may be divided
into two parts: 1) the simplifications used (the model

fluid and the similarity solution) are so severe that the results
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