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DRAZ MEASURENENTS OF 4 3L° SFEPT~-FORTYARD AND SLEFPT-BACK
¥ACA 65-079 AIRFOIL OF ASFECT RATIO 2.7 AS
DETERMINED BY FLIGET TETSTS AT SUEERSONIC SPEEDS

By Sidney E. ..lexander
SULRERY

This revort oresgsents resulvs of flight tests conducted at
the HaMi Pllotless aircraft Test Station at ¥allons Islend, Va.,-
to detsrmine the zero- ft drag of a2z #%aCi €5-000 airfoil cof saspect
ratio 2.7 sweutforward 24° The dabta were obhained by - racktng
rocket-vropellsd winged bodies novingy &t supsrsonic srscds.e =
sorvarison is made between the results of similar Lests of an
ucswent and a 340 swert-bzck arrangsment of z nrevicus rapert,
¥R ¥o. LOB17,ard of thie report. The test results show that for
the comparable Mach rumber range irvestigeted (M = 0.9 - 1,30)
toth the 34° swept-forwsrd and swert-back airfoils croduced lower
values of zero~lift dreg than the urswevt airfoil. At ¥ack numbers
bebwoen 1.7 and 1.3, the drag of the swent-back wing was rbout
57 rercent and that of the swerh-forsard wing about €5 percent
of the drag of the unswepnt wing,

INTRODUCTION

It is well established that the serodynamis characteristics
of wings in the vroximity of soniz velocity could bte songidrrebly
imorovad by the ucs of olur forms having suibtable sweep angle. The
effects of sieevbacsk have been ezparimentally verifisd ty various
means such as the investigution of refersnoe 1 in which tr: resulss
of supersonis flight t:sts of swept-back airfoils hzve boren vresented.
Recently, howsver, from vrsctical oconaiderations such 2s im-roved
I:teral stability and stalling charscteristics, more than usual
interest has been exhibited rrgarding the use of swert-forwzard
wings for hish-sveed flight. To obtain informution relative to the
drag of swept-forward wings at gursrsonic specds, teshts are being
condusted at the NACi Pilotless iirer.ft Test Station at
“allops Island, Va., of rocket-proc21lled bodies carrying wings of
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verious sweep~forward angles snd espect ratios. This report rresents
the results of drog teste of 2 340 swert-forwerd Nalsi 65-009 air-
foll of masrect retio 2.7. This aspsct ratio is buscd on the totul
wing svin and arcs insluding tkat portion eonslesed by the tody.

For comparison, the results of the ungwepti and 4% swent-back air-
foils of equal asvect ratio, rresersed in refercnee 1, sre includud.

PODY AND TE5TS

Fody

# vhotogrunh of the test body eguirped with the 3)° LT o i
forward airfoil is presented in figure 1 and the gererul body
arreagensnt is shown in figure 2. Phe uirfoil wae mounted on the
fuselago at ziro angle of wtbick with the midsemisnan gusrter-
chord noint at the seme lonpitudinal station as the desisn center
of gravitys. The YACL 658-07) airfoil (chord norual te lexding eage)
hzd nelither tayer, twist, nor dihedral. The unswept and 34° swept-
bzek configurations of reference 1, prerented in figpure %, differed
from the 3L° swent-forward srrangement only in wing nlun form and
loeotion. Two test bodies of such corfiguration were fired
under similer utmospheric conditions, snd the resulte averaged in
the evaluation of the data,

£11l the test bodies were rronelled by 3.25-inch diameber
York 7 airertft rocket motors cnclosed within the bodics., it a
ereignition temrereturs of £9° P, the rocket motor oravided about
2200 pourds of thrust for soproximately 0.87 gecond.

Teste

The 2% swent-forward test tody, ne well ar the bodies of
refrrence 1, were launched at an alevation angle of 75° to the
horizentel, Because of the high slevation uaxgle and the short
burnine duration of the rocket motor, the trajectory of thre todics
durirg thoir sunereania coastinz flight, af'ter the rrorsllunt was
exnended, was anoroximately i strazight line. The Flight velueity
was mensured during this coasting period by mearns of a C. W. Doppler
redar set (AN/TPS-5) located at the roint of launching.

RESULTS LMD DISCUSSION

The wariztion of velocity with time for one of the z},0
swepht-forwurd models, ¢ measured with the radar unit, i: rresented
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‘n figure he The negligitl: .mount »f scatter indicaztes consishtent
deta. The nmortion of the wolseity curvs durice which the body was
ceasting {after the end of turrning) was gravhiecally differentisated

te obbsin the deceleration. The wvrodinet of the deceleration and the
kn-wm bodv mess was equeted to ths sum of the drag and the known
weight of the body. The wvnlues of the drag thus obtzined wre presented
ir figure 5 as a function of the flight velocity for both models of

the 2L° swipt-forward arrsncrensnt. & sirgle resultart dreg curve

was faired through these points. 4ltheurh the scatter of the velocity-
time cur—e has been greztly magrified by its differcnitietion, the

gurve is satisfectorily deternined, the average soahber of tbh
exverimentul prirts from the faired curve boing about 23 percent.

From the drag curve cf figurs 5, the tobel drag coefficient of
the body with the 317 guspt-~forward nirfoil his been comrated and
is nwrese +9d irn figurs €{a' nlctted apsisst Yool number. The wing
are.: eaeflficiert, deerbd kv z:dnh:caliv tzkis g the numerieanl
ciff'erence tetween the witvei bedy and one identiscsl to it, tut
without wings, is vreseanted in fizure 6(B'. For comparison,
the drag-cozfficient curves for the tecst bodies with the unswept
and 34Y% swent-back sirfoils of r=frrenc:z 1! are in:luded. Trs values
cf wing drag determinsd by the above method includs wirng~fuselage
interfireonee effects. The drag corflicients were tassd on the constant
gxnossd wing nlan-form area of 230 square inches. Exuminatiocr of
thz flzure reveals that for the ¥ank number renge investi~ated,

drac of cither swert winz was less than that of ths uvnswept
wings, This effect was more pronouac.d for the cuse of Ths swect-
tack wings The dreg of the swivt<hick wing was about 50 nercent
snd tihet of the swert-forward wins zboub 65 rvereent of the drag of
the uwaswent ?ing feide from any differences in tip drag, part
of ths increase in the drag of the sweoh-forw.rd wing ovser trat of
Ehe sweot-~buck one can be atbribubed to differ:nces in flow in the
virngz-fuselage Juncture; this floa telrg largsly o function of
the sweop adnle and direction.

H (114

AMVOLUDIYE REVARKS

The resuits of supersonic flight tests to determine the drug
of a 3}° swept-ferward NACA 65-009 girfoil of asnist ratio 2.7
mowmbed on & rockeb-nronelled tody have been nreseated hersin,
The drog coefficients of an unsw:-t and a 347 swent-bzok airfeil of
equal aspzot ratio obtainsd in an identical fashion have also been
ircluded as o basis for compariscu. Fetween Pach numbsrs of 1.0
and 1,3, the draz of the swept-back wing was about 50 vercent and
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that of the swept-forward wing about 65 percent of the drag of the
unewept wing.

Langley Memoriel Aeronautical Laboratory
National Advisory Committee for Aeronautics
Langlsy Field, Va.
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NACA RM No. L6I11 Fig. 3a

Figure 3(a).- The test body with unswept wing of aspect ratio 2.7
' (reference 1).
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Figure 3(b).- The test body with 34° swept-back wing of aspect
ratio 2.7 (reference 1).
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