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Note: In fact two reports have been published in 1956.

• The first one, July 1956 (not reprinted here because it is in Dutch) contains details
about the experimental investigation and a number of larges scale graphs that were
obtained from careful cross plots of the original small scale diagrams by Pretsch.

• The shorter version that is reprinted here is in fact the text of a presentation at the 2nd

European Aeronautical Congress, September 1956, Scheveningen, the Netherlands.



Some Annotations on Report VTH-74

Added in 2006

1. The stability diagrams for a series of Hartree velocity profiles as calculated by Pretsch
were only available to the present author in small scale versions.For the separation profile
(β=-.1988) no stability data are available at low Reynolds numbers. This is due to the
fact that at the time Pretsch did his calculations direct numerical methods to solve
the Orr-Sommerfeld equation were not yet practical so that he had to use analytical
approximations that are not valid at the low critical Reynolds number for the separation
profile. In Report VTH-74 the Pretsch chart for β=-.1988 had to be extrapolated. This,
together with the inaccuracy of the Pohlhausen method near separation, was at the time
thought to be (at least partly) responsible for the different N-factors for the flat plate
and the EC-1440 airfoil. Note that the amplification was calculated for constant values
of the non-dimensional frequency βrν

U2 . This was also done by Smith. One can argue
that constant βr is physically more relevant than constant βrν

U2 . Because the maximum
amplification is found as the envelope for various (non-dimensional) frequencies the end
result may not depend too much on the choice. Recent calculations confirm this view.
For the flat plate of course there is no difference because U=constant in this case.

2. In the earlier versions of the method the “temporal mode” of the stability theory was
used because this was the form in which Pretsch had presented his results. Of course
the boundary layer transition on flat plates and airfoils develops in stream wise distance
and not in time. Therefore the “spatial mode” would have been more relevant. Note
that in the book by Schlichting in many editions only the temporal mode is discussed
in detail. To transfer the time wise evolution of the amplification into the stream wise
development, time and distance were related in VTH-74 by the phase velocity cr while
in fact the group velocity should have been used. Although Smith had already realised
this, he also had used cr for convenience. Some years later it was pointed out to the
present author by Mrs. Prof. Ross from Edinburgh University during an Euromech
Colloquim on transition that the group velocity should have been used. Apparently the
results of the eN transition prediction was not influenced much by this choice. In the
sixties the relation between phase velocity and group velocity was clarified by Gaster.
In later years the problem of group velocity vs. phase velocity did not occur because
numerical results for the spatial mode became available where amplification is directly
expressed in terms of stream wise distance

3. In Report VTH-74 the Pohlhausen method was denoted as “exact” because an ordinary
differential equation had to be solved. The method of Walz (see Schlichting) that later
was further developed by Thwaithes was called “an approximation”. Of course both
versions should better be called approximations.

4. In the earlier publication σa and σamax were used instead of n and N .
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