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MODEL FXPERIUZI?TS OH THE FORCES MD MOMEMTS ACT llW

ON AX XND PLATE FITTED TO A WIHG*

By O. Schrenk

SUMMARY

This paper reports on 4-oomponent halanoe measure-
ments with and without angle of sideslip made on an air-
foil with end plate at one tip. In addition, preseure-
distrilmtion measurements on the end plate served as basis
for the determination of the forces on the end plate and
for the bending moments.

1. IHTRODUCTIOJI

The increasing use of end plates for various purposes
has rnised the question of forces and moments on the end
pinto itself and on the wing due to the presence of the
ond pl.nto.

~ particular case occasioned an investigation, the
results of which are briefly desoribed in tho following.

11. DESCRIPTION Or MODEL

Tho modol shown In fi~res 1 and 2, a wing sootion
with c,pproximntely constant center of p~essure, had a
thickness of 17 percent of the ehord,l(Gottlngen Eo. 683
thinned) and carried an ond plcte (Gottingen No. 459) only
at the loft wing tip (ma seen from the pilQtts seat). The
end plato carried 31 pressuro tubes, the pressure being
transmlttod through the wing toward the other wing tip and.
then to a multiple manomoter.

———.—

*“Kodellvorsucho dber die Kr&fte und Momente elner am Fl;g-.
elende angesetzten Nndscheibea” Luftf&hrtforsohung,
vol. 14, no. 11, ll~vember 20, 1937, pp. 570=572.
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III. EXPIIRIMEETAL

(See fig.

QUANTITIES

1)

is the angle of sideslip.

c ,C wing coefficlonts from force-test mcasuro-
‘T ‘F’ ments: wing drag measured in horizontal

longitudinal directfon of the airplane.

sido force coefficient of wing = S/qF including end
@~~~: (force measurements, wing area as reference

- side force measured in the direction of the
lateral axie of the airplane.

lift, i.e., cross-wind force coefficient of the wing
end relate at the individual test section, referrod
to that chord (pressure-distribution measurements).

monont of the end plato about the axis O - 0, detor-
minod from pressure-distribut Ion measurements. (For
designation, see fig. 9.)

chord of end plate at test section.

IV. !J!XSTSAND RJISULTS

Th~ results of a normal 4-component measurement (lift,
drag, pitching momont, and side force) are shown for the
model In figures 3 and 4. Figure 3 discloses that, for
equal a, the valUes of c increase somewhat with .in-

a~
creasing y; this characteri~tic is associated with the
Increased suction effect in the zone immediately adjacent
to the end pl~te, when the air strikes it from the outsr
side. Inversely, lift-reducing pressure increases arise
when the air strikes the end plate on the inner side. A
conclusion from the side force of the whole arrangement as
to tha force a.mplied to the end plate Is not further pos-
slbie boca,use ~he quantity cs~ Includee the effect of

the opposite wing tip without =nd plate.

The pressure i!.istrlbutlons on the end plate at the
test sections 2 - 2 and 3 - 3 are shown in figures 5
to 7. The appended

c%
values were obtained from such

,
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prossuro-di stribution measurementti by intogrationt the...
c-herd of the’ piirticula&”t”o’st sections serving as refer-
ence chord~

c%
values at other parallel sections on

the end plate may he obtained by interpolation. This dis-
tribution of the cross-wind force of the end plate Itself
is directly proportional to the distribution of the values

caE t~ as shown In figure 8. c~=.yti. ”f. n @tAA-~
n =(~-plc.=fr

The distribution of these cross%ind forces over t~e
height of the end plate ultimately afforded the bendln
moment of the end plate about the axis O - 0 Y(fig. 9 ●

The total pressure force on the end plate can bo estab-
lished in similar manner, although that is lese Important
in practice.

Translr.tion by J. Vanier,
Hationnl. Advisory Committee
for Aeronautics.
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Figure 2.- End plate showing the test orifices.
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Pigure 5.- Pressure distributions for a = -8.5 deg.
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