
NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

M“AIU’IMII IUX?OR”
ORIGINALLYISSUED
January 1942 as

MemorandsnnReport

PRIEmmaIs!EmBuTscm Mmsmmmm OF AMX)ELOI’A

lM.. wImsEomoI? wIm FcmERFxAP Sma’mmm!

CONSOIXDATEOAIRCRIU3TCORFORAIItON

By Ira H. Abbott

Langley Mmmial Aeronautical Laboratory
UU@ey Field, Va.

. ... .- ..,. . .. . . . . ..,. ;... ’., ,- .,,.. . . . .“‘.. .,,.. ...

.“,,,:N~~#,;,,,.>-’ kg,+,.,
)..

..-

WASHINGTON ‘*””&l w J -
*;’*

NACA WARTIME REPORTS are reprints of papers originally issued to ~rovide rapid distribution of
advance research results to an authorized group requiring them for the war effort. They were pre-
viously held under a security status but are now unclassified. Some of these reports were not tech-
nically edited. All have been reproduced without change in order to expedite general distribution.

II -678

L
-.



,.,

. # ~Illlllmllai~,.1
31176014036s64 :

NA!mxw A.ImMmY OoMm!mE dk–––––––FOR AEWNAWII
—r

Materiel 12Lvl@on,Arnw Alr Corps

mEwJm -ms!mBuTmE MEmmmNm 0FAM31EL OF A

mm WR&Emm mm FOWER PUG -mD By .

Ccufsmcmr!l?mAnmAFl! 001U?OR4TION ,

By Ira H. Abbott

i9’momcTIcm ,

E&eesure-distributionmeasurmuentiswere made nk the request of
the Materiel Dlvlslor..,U.S. ~ Alr OImps, an a 2h-inchchord model
equipped with a Fowler flap u~ uubmltted BY the Cun301idflted
Aircraft Corporation. The tetituwere m.de in the Lf.ngleytwc-
dImensicKML tunnel at a Reynol~.3nnmbar of ubout 6,000,00c.

The nwdel is of a section of the IWLV13 wing f.~rthe XB-32 airplane
and Is described in reference 1. me I,ubos For Hv3 pressure orifices
In the flap were renummi for tie tests cd?rMerencf3 1 to prevent
possible titerfmmnce‘withthe ~low through the 310t. These tubes
were re~aced for the presmre-dlAritw.tinn tests In essantialJ.ythe
same manner aa when received except that smeller dlsmeter iaibe:J were
used to minidze pw~ihle ~nterikrczux ei’fects.

RESULTSAK!)lXSCUX3101V,

Pressure-dlalo?lbutiondlagraaM for eeveral snglee cf attack, “and
fbp deflections of 0°$ 20°, end &c” ezw pre:3mted in figures 1 to 16.
Pressures are plotted directly as obkined from the manometer in tams
of l/2-inch units of carbon tetrachlori@. ‘Me abscissa Is the
Mammed projection on the chord line of the preseure orifices. me
values of the corrected dynamic preeaure q md the i@act pressure
level In terms of the au units are @van on each f~~. The stktlc
premure level is obtained by aiidingthe value of q to the Impact

pressure level. Lllhevalue
()
V2
~ ~ where v is the 100al velogi~

and V is the free-stream v&city, is obtained by divfdi~ the local
PZWSMU%, measuredfrom the ingymt pressure leveZ, by the value of q.
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The normal-form memmult”’ ~; as Qmaineitby I@Jegratlon

of the pressurediagremsJis gtvm on eaohfl~. Thesenormal-
fome coefflc?.entsem In reasonable,agreenmrk** the lift coeffi-
cientspresentedIn referenoe1 excepttiemrths ma%imm liftswith
flap defleoted. The presant tiste Indicate loyer valum of the
nuxdmun lift ooefficiant then those prewnteil ti refetwmoe 1 =d K
this is tho@t to be caused by.the interfermoO of the pressure tubes ~
on the flap. At eaoh flap defleotlon the pressure distributj,on
pmsswted at the highest e@e of attaolcwas ‘* at or wry close
to maxinIunlI.lft,

Momnt Coefficientsabout‘&e qumtm’-ohmd point ‘%/4 -
also presented as obtained.by integration of the diagrams. -‘Y!hese
moment coefficients do not oontaln tie oowent of mxxtemt~le to
the chord foroe whioh my be appreoiable$ especially for the flap-
deflected conditions. This conqmnr?mtof zmant w be obtainedby
replottlngthe diagram a@a3t displacementof @e criflcea
pe~tioular. to the Word.

Lengley Menwrial Aerunautlcal Laboratory$
National Advlsol~ Cmmlttoe fin”Aermautlcss.

UeY FieldsVa●s J~ 17,lg42.
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1. Abbott, Ira H., and Turner, Harold R., Jr.: Lift and Drag Tesbs
of Three Airfoil JM.els with Fowler Flaps Submitted by
Consolidated Mroraft Corporation. NACA MR, ho ● s, U#Q ●
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CONSOLIDATED AIRCRAFT CO. MODEL
SECTION OF DAVIS WING
24-INCH CHORD
FLAP RETRACTED
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CONSOLIDATED AIRCRAFT CO. MODEL
SECTION OF DAVIS WING
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CONSOLIDATED AII?CRAFT CO. MODEL
SECTION OF DAVIS WING
24-INCH CHORO
FLAP DEFLECTEO 20 DEG.
ANGLE OF ATTACK, 4.1 OEG.
q ■ 15.82 UNITS
IMPACT PRESSURE LEVEL, 15 UNITS

REYNOLDS NUMBER, 6.15 MILLION
cN- 1.415
cl#c/4= -.226
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SECTION OF DAVIS WING
24. INCH CHORD
FLAP DEFLECTED 20 DEG.

& “— ANGLE OF ATTACK, 8. I DEG.
~ = 15.82 UNITS
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m cN= I .794
Cmc.4s -.221

m —

m —

t?

~~

~~

1:

II

uppeY S&ryf?e

;~

1,

I’1

\
;;

I

Lower sorjqc~
!
I

a

\i

&

/4 — F/p-e /u

AJJ-, I .2 I .3 I I I I I I I
4

I
.5

I

“6 % ‘7 “8 “9 ‘d “ ‘2



CONSOLIDATED AIRCRAFT CO. MODEL
SECTION OF DAVIS WING
2)L-INCH CHORD
FLAP DEFLECTED 20 DEG.
ANGLE OF ATTACK, 12.5 DEG.
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CONSOLIDATED AIRCRAFT CO. MtiEL
SECTION OF OAVIS WING
2)1-lNCH CHORD
FLAP DEFLECTED 40 OEG.
ANGLE OF ATTACK, -17.3 DEG.
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