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KATIONAL ADVISORY COMMITTEE FOR AERONAUTICS.

TECHNICAL NOTE NO. 25.
CENTER OF PRESSURE COEFFICIENTS FOR AEROFDILS
AT STGH SPEEDS, *
Br W, S. Dienl.

It has been cugtomary to calculate the strength of the rear
wing bean for the "high speed" condition on the assumption that
the center of pressure was at 0.50 of the wing chord., It can be
shown that this assumption is not justified, regardless of the
ubility of & "hign speed" condition in sirength calculaticnes.

In the course of an investigation of the C.P. movement for
a series of aerofoils, it was found the C.P. moves rearward mors
or less uniformly with increage in speed. This is shown in Fig.
1, in which the C.P. data for a number of notable aesroiolls are
plotted sgainst the speed factor chax/GL' It will also be not-
ed that there is a wide variation in the C.P. locatlon at g given
spaed factor for the acrofoils given. The C.P. location 2% high
speeds ls invariably well forward for +thin "high speed" aerofolls
and well aft for taick "high 1ift" aerofoils. o

It has been shown in a series of recent papers by some of
the leading continental mathematiclans that the center of pres-
sure for certain aerofoils may be celcoulated from the curvature

of the mean camber. The methods are Juite involved and therefore
* Reproduction of Favy Aircraft Technlcal Note No. 209.




tselees “rem the viewpoint of the average engineer. It appears,
however, that a practical substitute for the curvature of the
mean camber 1s the "Angle of Trail," or angle between the chord
of the aerofoil and the tengsnt to the curve of mean camber at
the tralling edge, as shown in Fig. 2. Tke cernter of pressure
data for 117 asrofoils of the G%ttingen series have been analyzel
in order to connect the C.P. movement with the angle of trail.
The resuits are ‘given in‘Fig. 3, in which the C.P. for tkree
speeds, expressed in terme of the landing spsed, are plotted
against the argle of trail, B.

Iv is obvious from an inspection of Fig. 3, that the greater
the angle of trail the further aft will be the C.P. at a given
speed factor. v shouid be noted that the C.P. movement increasg-
es with an increase in B +to such an extent that the usefulneses
of aerofolls of this class may be limited to airplanes having a
low spsed range, i.e., ratio of maximun to minimum speeds. The
asgumption of 0.50 as the position of the scenter of nregsure &t

high speed is obviously without justification.
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Yeann camoer

Showing "angle of trail"

Fig, 2.



Center of pressure in percent of chord from L.E.
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