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SUMMARY S

An investigation was made in the N.A.C.A. 7~ Dby 10=
foot wind tununel of the distributions of air pressure
over one chord section of a Clark Y-E airfoill with a
split flap. e results obtained are given in the form
of diagrans showing the chordwise distridbution of pressure
on both airfoil and flap and as plots of calculated aero-
dynanic coefficients for both airfoil and flap.

’ INTRODUGTION .

The Clarlz Y-H airfoil section (frequently designated
the H.A.C.A. COYE airfoil) is a development of the Clark Y
section obtained by modifying the trailing-edge porition so
as to reduce the center-of-pressure travel and the pitch~
inz moments. Aerodynamic characteristicsg of the Clark Y-H
airfoil, obtained from force tests made several years ago
in the varlable denslty wind tunpnel, are given in refer-~ . . _
ecnces 1 and 2, S -

Jecause of numerous reauests for pressure~distridbu-
tion data for the Clark 7-H airfoil, a short series of
tests to obtain such information was recently made in the
7- by 10-foot wind tunnel in connection with ansther vroj-
ect. The present report zives the results of the pressure-—
distribution tests at a single chord location on a fectnn=
gular Clark Y-H airfoil with o simple split flap for a few
flap deflections and several angles of attack.

HODEL AXID APPARATUS

The airfoil used for the presoent investigation was
built of laminated makogany to the Clark. Y-EH gsection
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(table I) and has a span of 60 inches and a chord of 10
inches. The wooden trailing edge was cut off at 85 per-
cent of the chord from the leading edge and was replaced
by two stripns of thin metal, one completing the upper sur-
face and the other, the lower .surface of the model. The
strip on the lower surface was hinged at 1ts leading eodge,
thus forming a simple split .flap with a chord 15 percent
of the airfoil chord. ’ '

A gingle row of pressure orifices was installed on
both upper and lower surfaces of the airfoil and flapy at a
section 15 inches inboard of the right wing tip. The or-
ifice locations on both the airfoil and the flap are shown
in figure 1. '

The model was mounted at the quarter-chord point on
the standard force-test tripod in the N.A.C.A. 7- by 10~
foot open-jet wind tunnel (reference 3). Small tubee from
the orifices were brought out from the girfoll at midspan
and dowa along the model suvport to the outside. of the
test section. These tubes were then connected to a photo-
graphic-recording multiple-tube manoneter.

TESTS

The tests were all made at a dynamic pressure of 16,37
nounds ver square foot, corresponding to an alr speed of
about 80 miles ver hour at—standard sea—level atmospheric
conditions. The average Reynolds Number of the tests,
based on the alr gpeed and chord of the model, was 609,000,

The model was tested with flap deflections of O°, 300,
and 60°., The range of angles of attack was chogsen for
each flap setting to include 1ift coefficients from below
zero to approximately maximum 1ift. With the- model set at
e given angle of attack, a few minutes were allowed for
all test conditions to become steady; a record was then
taken of the pressures at the orifices by means of the
photographic manometer. ’

RESULTS AND DISCUSSION

Pressure diagrams.— Diagrams of the pressures over
the unper and lower surfaces of the airfoil with flap
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neutral (or plain airfoil) are glven in figure 2 as ratios
of orifice point pressure p %o dynamic pressure of the
eir stream @ for the angles of attack investigated.
Pressure diggrams for the airfoil with split flap deflsect—
ed are given in figures 3 and 4 for the flap deflections
and angles of attack tested. On the diagrams the pres—
sures are all plotted normal to the airfoil chord, the

Pregssure values being measured from the main chord for the

airfoil pressures and from the deflected flar chord for

the flap preéssures.

These diagrams, which should be useful for applica-
tion tec rib and flap design, exhibit no unusual charac-

teristics and are similar to those for other airfoils with

split flaps as reported in references 4, 5, and 6. Some
distributions of air loads along the span are given in
reference 4 for a Clark Y airfoil with a partial~span
split flap. . , .

Section loads and momentsg.~ The pressure diagrams
were mechanically integrated and, from the data thus ob-
tained, nondimensional coefficlents were computed, The
coefficlents for the airfoil-and-flap combination include
the loads of the flap projected onto the airfoil chord.
The section coefficients are defined as follows:’

cp = —%—, normal-force coefficient of airfoil
w %% with flap.
- -
Wesa
Ty = ——& ' pltching-moment coefficient about
c/a 4Cyy quarter-chord point of alrfoil with
flap. _ -
cmw o - .
(c.p.)W = <O.25 - E_Tg£g> X 'L00, center of pressure
nw -
of airfoil with flap in percentage
of alrfoil chord from leading edge.
n
Cn = —%X_ | normal-force coefficient of flap.
f acy - o
he - ' . : P
Cy = “~—§s hinge-moment coefficient of flap about
f qcf flap leading edga.
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c
h . Y . . oo - _

(c.p.)£ = (— S f) X 100, center of pressure of flap
o ' S S - _ T s =
in percentnge of flap chord from hinge.

where n, is the airfoil section normal force per unit

w

span.
Iy , airfoil section pitching moment aBout,the
c/a quarter-chord point per unit span.
e, flap gsection normal force per ugit span.,
he, f£lap section hinge moment per unit span about

. the flap hinge.

a4, dynamic pressure.
Cys chord of airfoil with flap.
Cgs chord of flap. ' : o - B

No corrcctions have besn applied to the data for the cf-
foctg of the wind-tunnel jet boundaries. .

Normal~force and pitching-momeont coefficients and
centors of pressgure are plotted in figure 5 for the air-— _
foll with flap neutral. The same characteristics are given
in fizures 6 and 7 for the airfoil with split f£lap do-
flocted 30° and 60°, rogpectively. In addition, flap nor-
mal-force oand hingo—~moment coefficients and contoers of '
prossurc are included on thesc two figuros.

The results given in figures 5, 6, and 7 do not &if-
for groatly from those obtained with a Clark Y girfoil in
other tosts (reofcronce 4). Asido.from the lower pitching
momonts of the airfoil with flap nocutral, mention any also
be made of the flap loads. The maximum normal-force co-
efficient of the split flap has a value of about 1.3,
which is vractically the samo as tunt of split flaps on &
Clark Y airfoil; hinge-monont coefficients of the flap aro
alge of about equal magnitude with cither airfeil.

Langley Memorial Aeronautical Laboratory,
Notional Advisory Committce for Aeromautics,
Langlecy Field, Va., Hoveomber 10, 1937.
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Upper surface o
Lowér “ o

ol=-10°
cny, = -0.41

ol=-5°
an=—o.03

=-2°
Cny = 0-21

a=0°
Cny = 0.33

Figure 2.- Pressure distribution on the Clark Y-H airfoil at various
angles of attack. Split flap neutral.
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