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TESTS OF ROUND AND FLAT SPQOILERS ON A TAPERED WING
IN TEE NACA 19-FOOT PRESSURE WIND TUNUNE

By Carl J. Wenzinger and John D. Bowen

.

Several arrangements of round and flat spanwise spoil-
ers attached to the upper surface of a tapered win2 were
tested in the NACA 19~foot pressure wind tunnel to deter-
mine the most effective type, location, and size of spoil-
Epniecessary to reduce greatly the 1lift on the wings of
iagrge flying boats when moored. The effeect of the yvarious
spoilers on the 1ift, the drag, and the pitching-moment
characteristics of the tavered wing was measured over a
Fance of anZles of attack from zero to maximum 1ift. The
most effective type of spoiier was found to be the flat
t¥pe with no space between it and the wing surface. The
chordwise location of such a spoiler was not critical
witthin the range investigated, from 5 to 20 percent of the
wing chord from the leadinz edze.

The practice of mooring large flwing boats necessi-
tates the use of some form of "spoiler" to destroy the
1ift that might be experienced bv the wings of such air-
craft in high winds and thus prevent them from lifting off
the water. .In the past, spoiling action has been obdbtained
through the use of "gpoiler boards," vhich are simply flat
planks attached normal to the upper surface of the wing.
The attachment and the transportation of such spoiler
boards is impracticabdle on preseni-day airplanes, and a
gsimpler method of obtaining the desired. svoiling action is
beine sought.

1

Data vpresented in reference 1 indicate that consider-
able spoilling action might be obtained from a protuder—
gnce on thse wing surface near the leading edze and, on the
basis of those results, it has been suz3ested that the
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wving 1lift could be partly destroved by securing a hawser
along the upper surface of the 7i about & percent of
the wing chord back from the lea n” odge, A thin £lab
metal strip temporarily fagtened to the wing uppen \SHEP=
face and rolled up and stowed when not in use was also
considered. ' '

The Bureau of Aeronautics, Navv Departrent, has re-
gquested the NACA to make an investigation to determine
the size necessary, the most effective tyve, and the chord-
wise location of spanwise spoilers that may vPe used to de-
stroy the 1lift on the wings of large aircraft when moored.
The present investigation includes tests of warious ar-
rangenents of round and flat spoilerg attached to the up=-
per surface of a tapered wing at three chord locations?
5, 10, 'and 20 percent of the chord from the leading edsge
of the wing. The 1lift, the drag, and the pitching moments
of the wing were measured for the various spoiler arrange-—
nents and for the wing alone '

APPARATUS AND TESTS

Plan and eilevation views of the wing mnodel used in
the present tests are shown in figure 1, and a typical
section of the winzg is dnecluded in figure 2. This wing
had been previously used in connection with another in-

vestization and was available for the spoiler tests. The
nodel was dbuilt of lanminated mahozany with 2 gsmooth fin-
ish but was not highly polished. It has an area of 35.8

square feet, a span of 1l4.4 feet, and a mean aerodynanic

chord of 2,485 feet, ‘

+ The various spoiler arrsngements, locations, and
zlze® are ghown In figure 2. . The-g—, the lg—, and the

il o ’
15—1nch spoilers represent 2.5, 3.75, and 5 percent of e

mean aerodvranic chord of the wing, respectively. The
spolilers wers nmounted on the upper surface of the wing,
perpendicular to the .wing surface at the poirnt of location,
and they extended along 90 percent of the span. The spoil-
ers were rigidly attached to the wing by metal brackets
that. vere too small in size and .too few in number to have
ary appreciadle spoiling effect.

2|
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7ing was mounted on the standard force-test sup-
ne test section of the NACA 19-foot pressure
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tunnel as shown in figure 3. - The angle of attack can be
on oubside the tunnel by a ealibrated electric
1« Pomrceis achinz: on the wing are transmitited [to
o}

didnretse A
nponent autormatic recording balance

a six-co

*d bl

the NACA 19-foot
closed=thront con-
38UT6 . Tegts were

¢
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The investigati
pressure tunnel, with the tunned 1 )
dition and ope atin% at atmosphcric nre
nade of the wing alocn and aleas k spoilers attached,
through a range of anqles of ﬂ+tacx fron =2° to 18°. Each
b
.

on was conducted
n n

p.
d‘

r
arrangenment was tested at a dynarnic pressure of about 50
pounds per square foot, which gives o test Reynolds nunmn-
bex of proxinately 3,000,000, - The round spoller 1%

no

t he 20-=perceant—-chord

gre bested ot 2ll

[
ot

inches in dianeter wag tested cnly at
Laeatitony, but: ally of %hewether spollers .«
t Ameeichord locationss y
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RESULTS AND DISCUSSION

All the results are presented in standard nondimen-
sional coefficient form and are corrected for tares and
jet=boundary interfercence effects. The synbols and coef-
e entie are QCIlnbd ag follows:

: T if
ey, 1if% coefficient (ll;ﬁ
asS
- At Lo
CD Arag coefficient <——32
as
Cn pitching rmonent coefficient
“c/4
pitching moment adout cf4
ch
waere
; XY 1 2
aq dynanic pressure of air <§ P V.>
P nass dengity. of air
v velocity eof air strean

S total wing area (35.8 sq ft)

¢ nean aerodynanmic chord of wing (2.485 ft)
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The aerodynanmic characterictics of the wing with the
various spoiler arrangements and of the wing alone are
shown in figures 4 to 9. The most effective type of spoil-=
er und the best location may be obtained from the results
given in figures 10 and 11, where the amount that the spoil-
er decreased the -1ift (ACL) is plotted against the chord
location for angles of attack of B° and 12°. The two an- ,
gles of attack are representative of the range of angles

g ats ride when noored.
her than the sum of the
o allow for the amount

1

of attack in which nost flying bo
This range of angles was made hisg
angles of trim and wing setting b
the boat might pitck.

. The results plotted
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with no space oet”“ﬂn i
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If a fulle-scale wing having an averaje chord of 10
feet is assuned, the flat spoiler, 2.5 percsnt of the chord
in width, would be only 3 inches wide Biatfspollerns fior
full-scale airplanes could be nade of a fabriec webbing eor
a netal strin supported by short removadble posts along tae
wing span and perpendicular to the wing surface. ' This

type of spoiler wounid weigh very little, be easy to install,

and be quite effective for the purpose intended.
CONCLUDING REMARKS

The most effective tyve of spoiler tested was the
flat spoiler with no space between it and the wing surface.
The chordwise location of this type was not critical wita~
in the range investigated, between the 5- and the 20-
percent-chord locations from the leading edge. 4 flat
spoiler 2.5 percent of the mean aerodynamic chord in
height would probably be snff:c1ent to prevent a nmoored
flying poat from lifting off the water.

Langley liemorial Aeronautical Laboratory,
National Advisory Committee for Aeronnutics,
Langley Field, Va., January 2, 1941.
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tion on Rolling- and Yawing-Moment Coefficients
TeNe No. 499, NACA, 1934.
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Figs.4,5
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Figures 4,5.- Effect of flat spoilers.
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Figure 10.~ Effect on 1ift coefficient of location of flat spoilers,
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