
4 copy 235
-. .

R~ 51C13.

a
c
2

m
CA)
cd
co

.. ....... .... .. . ---
.-.* =— ..-,-

..

.—~-

+-
E==

RESEARCHMEMORANDUM-

A COMPARISONOF THEEXPERIMENTALANDTHEORETICAL

LOADING OVER TRIANGULAR WINGS INSIDESHP

AT SUPERSONICSPEEDS

By John W. Boyd

Ames AeronauticalLaboratory
MoffettField,Calif.

NATIONAL ADVISORY COMMITTEE
FOR AERONAUTICS

WASHINGTON
May18,1951

4f3tW%DiW=W4L



,

1

—- —

%

. .. .,.

. —. —-



TECHLIBRARYKAFB,NM

1
a

w

9!

NACARMA51C13

NATIONALADVISORYccmzcm FOR

RESEARCHMEM-UM

lil[lllllllilllll[l[l
oi42932’‘
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A COMPARISONOFTBEEWERIMENTALAND

LOADINGm TRIANGULARWTNGsIN

ATSUR3RSONICSPEEDS

ByJohn W.Boyd

SUMMARY

THECEIETICAL

SIDESLD

TheresultsofanexperimentalInvestigationofthepressuredis-
tributionovertwotriangularwingsinsidesllpatsupersonicspeeds
arepresented.Thetwowingshadidenticalplanf@me, 45°sweepback
oftheleadingedge,andanas~ctratioof4.0. Onemodelwascomposed
ofroundleading-edgesections(NACA0006-63)andtheotherofsharp-
nose,qnmetrical,cficular-arcsections.Forbothwingsthemaximum
thiclmessofstreamwisesectionswas6 yercentandwaslmatedatthe
3@percentchord.Theexperimmtaldatawereobtainedthrougha
sidesllpran= from0°to~, foranglesofattackfrom0°to10°,at
Machnunibersfrom1.20to1.70andata constantReynoldsnumberof
1.8ndm-ion.

Atthehighanglesofattack,theresultsshoweda significant
departureofthevariationintheexperimentalloadingwithsideslip
frcxnthatpredictedbythelineemizedtheory.Inthelowerspeed
range(Machlinessweptaheadoftheleadingedge)thepositivedihedrsl
effectpredictedbytheweticalcalculationswash evidenceattb low
anglesofattackbutwasnotrealizedat the highsinglesofattack.
Theairfoilsefiibiteda variationofdihedraleffectwithliftcoeffi-
cientsimilartothevsrfationwithl&chnumberpredictedbytheory,in
thiscasea lossofpositivedihedraleffect.

Inthehigherspeedrange(Mchlinesweptbehindtheleading
wing),becauseofa detichedbowwaveaheadoftheleadingedgeand
resuitingsubsonicvelocitiesattheleadingedge,theloaddistribu-
tionrevealedcharacteristicssimilartothoseexperiencedinthelower
speedrangewhereintheMachlineswere sweptaheadoftheleading
edge.
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INTRODUCTION

Reference1 hasshownthattransonicflowelfectshavea signifi-
cantinfluenceontheexperinmdmllad distributionovertriangular
wingsathighliftcoefficientsatsupersonicspexis.Thesetransonic
effectshavebeenshowntobeprimarilya functicnoftheMachnumber
componentPerpendiculartothesweptleadingedge(reference1). It ~S
expected,therefore,thattheseeffectsmy sign~ficantlyinfluencethe
loaddistributionovertriangularwingsinsideslip.Thepresent
investigatl(mwasundertakentodeterminewhetherm?nottheseexpecta-
tionswouldberealizedandtoprovidedatafora comparisonofthe
theoreticalandexperimentalloaddistributions.Itissuggestedthat
thereaderrefertoreference1 fora moredetailedexplanationof
transoniceffectssince,intheInterestofbrevity,saw ofthe
explanationsconcerningtransonicflowcharacteristicsareomittedin
thepresentreport.

—

w

—

—

SYMBCLS
semispm, feet

localwingchord,feet

rootchord,feet

mwn aerodynamicchordmeasuredparalleltotheplaneofs-try
~~~~C2 ~y

(L=) ‘ ‘eet

free-streamMachnuder

pressurecoefficient()
P-PO
w

()loadingcoefficientperunitangleofattack ‘~
%a

,perdegree

localpressureonairfoil,poundspersquarefoot

free+treamstaticpressure,poundspersquarefoot m
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.

free+treamdynamicpressure
()
1P~P sPuds perEquarefoot

Reynoldsnumberbasedon

velocityoff%eestreams

man aerodynamicchwd

feetpersecond

half=widthofplanfarmatanyroot+hordposition,feet

rectangularcoordinatesintheplaneofthewingwiththeorigin
attheapex ofthewingand x masuredparalleltoplaneof
symmkry- ofthe wing

angleofattackofwingat planeofsymmtry,degrees

sideslipsingle(positivewhensideslippingtoright),degrees

vertexhalf+m@eofwingplanform,degrees

Mach

Im.ss

~),de~eesangle(sin-lL

densityoffreestresm,slugspercubicfoot

Subscripts

conditionsonlowersurfaceofairfoil

conditionsonuppersurfaceofairfoil

APPARATUSANDMCICEXS

Theexper~ntal‘hwestigationwasconductedintheAJU?s& by6-
footsupersonicwindtunnelwhichisoftheclosed+eturn-fatie–
pressuretypewitha Machnuniberrangefrom1.15to2.0. Thiswind
tunnelisdescribedfullyinreference2.
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A sketchofthe45°sweptiacktriangularwingmodelswhichgives
allplan-formdimsmsionsisshowninfigure1. Jnordertoobtainas
higha testReynoldsnuniberaspossible,themaximumsizemcdelwhich
wasfreefromwind-tunnel+allinterferenceatthelowesttestMach
numberwasused.

Sinceinreference3 therewasshowna pronouncedeffectofchord-
wise-airfoil-thiclmessdistributionontheflowcharacteristicsof
airfoilsectionsattransmitspeedsand,sinceintihepresentexperi-
nmt itwasexpectedthats~lar transonioeffectswouldbemanifest,
twodifferentairfoilsectionswereselectedforthewings.Onewing
wascoraposedofround+noseatifoilsectims6 percentthickinstrez
wiseplanes.ThesectionusedforthiswingwastheNACA0006-63
profile.Theotherwingwascomposedofsharp+ose,synmtrical,
circular+ro sections.Forbothwingsthemximumthicknessofstrec
wisesectionswas6 percentandwaslocatedatthe3&percentchord.
SeetableI forairfoilordinates. —

Themodelswerecastofbismuth-tinalloyandcmtedwithzinc
chronmtetogivea smoothsurface,TheCOI10whfchjoinedtheWtigto
thesupportsting(fig.2)wasdesignedtominimizethepressure
disturbanceandatthesam tb fulfillthestrengthrequiremmts.
Thesuppcmtstingitselfservedasa conduitforthepressuretubes. *

Therightwingpanelwasfittedwith86pressure@fices,each
0.013inchindiamter,arrangedtomasurethelocalpressureson
thesurfaceinsucha mannerastopermitthecalculationofthepres-

.

suredifferencebetweentheup~r andlowersurfaces.Thesecmifices
werelocatedinplanesper~ndiculartotheplaneofsymmetryatthree
chordwisestations(fig.1), Thesestationshereafterdesignatedas
stations1,2,and3 werelocatedat25,50,and75percentoftheroot
chord,respectively~

Themodelsweremountedwiththeplaneofthewinginthevertical
@ane inthetestsection.A cantileverstingsuppcmtwasusedas
showninfigure2. T& stingangl.eofattackcouldbeadjustedtoany
anglebetween*5°whilethetunnelwasOperatinggThruughtheuseof
bentstings,variousanglesofattackandanglesofsideslipcouldbe
obtained.Forthepresenttestbotha 5°anda 10°bentstingwere
employedtogiveanangle-of~ttackrangeofapprox~tely0°to10°
andan~esofsideslipfrom+” to+9°. Sincethemodelangleof
attack’duringthetestwiasinfluencedbythedeflectionofthemodel
suppcmtunderload.,ansrrangemmtofmirrorsandlenseswasusedto
determineopticallythetrueangleofattack.Theangleofsideslip
wasdeterminedbymans ofa cathet~ter. u

.

OmmIRExim?a==
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METHODS

Theoretical

●

ThetheaetIcalloadingperunitangleofattackwascalculated
usingthefcnmmlasofreference4 asderivedfromthelinearizedthe-.
Thefluwfieldofa flatliftingtriangular~ insideslipisof
conicalform;thatis,quantitiessuchaspressureandvelocityare
constantalongraysemanatingfromthea~exofthewing.Theflow,
therefore,whenshownintransverseplanes(planesnormaltotheaxis
ofsymmtry)hasa characteristicoftwodimensionalflowinthatthe
pressureplotsatallforeandaftlcwationswillbesimilar.

Sincethetheoryisbasedonlineardifferentialequations,the
principleofsupe&positionappliessothatthepressuredistributiondue
toairfoilthicknesshasno influenceonthepressuredistributiondue
toangleofattackm viceversa. ,

&ch
Tests.-~ thepresent
=r rangefran1.20

million.M9asm-em3ntswere

Experimental

investigation,datawereobtainedcmera
to1.70ata constantReynoldsnuniberof
mde throwha sideslivrawe from0°to

1.8
P

ad atazmlesofattackfrom0°to10°~ Itshould-ben&d herethat
thelead~istributionspresentedinfigures3 through8 overthetrail-
ingwing’panelwereactuallymasuredovertheleadingwingpanelat
equalne~tivesideslipangles.

Recordingandreductionofdata.-Thepressureswereindicatedon
rmil.tiple-tubemanomterswhichwerephotographedtorecordthepres-
sures.Thedatamre reduceddirectlytospanwiseplotsofthepres-
surecoefficientthruughuseofa plottingnachine.

Precision.-Suweysofthetunnelairstream(reference2)have
shownthatatlkchnumbersotherthan1.40thereexistpressureand
streamangledisturbancesintheairstream.Thesesurveysindicati,
howwver,thattheflowintheairstreamistwo+iinensional;thatis,
therearenoappreciabletransversepressuregradientsinhorizontal.
planes.Inthepresenttest,therefare,sincethereisnocrossflow
inhorizmtalplanesinthetestsection,themodelwasmountedtith
thewingintheverticalplanetominimizetheeffectsofstreamirreg-
ularitiesontheleaddistributicm.Ebnce,sincetheflowwasshilsr
inalJverticalplanes,thestatic-pressurecorrectionsappliedwere
those~asuredintheverticalplaneatthecenterlineofthstunnel.
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.
Inapplyingthesecorrectionsitwasassuredthattkestaticpressures
ontheupperandlowersurfaceswereequallyaffectedbythestream
static-pressurevariationandthattheliftingpressureswerenot ●

affected.Theseassumptionshavebeenshowntobevalidbytheresults
oftheinvestigationofreference2.

Thema@r itemswhichmayoauseinaccuraciesintheexperimental
presamedistributionshave%eennotedinreference5. Sincethe
techniquesemployedinthisinvestigationparallelthoseusedinrefer-
ence5,theover-allprecisionshouldbeapproximatelyofthesam
magnitude;thatis,thewingstaticpressuresshouldbeaccurateto
withti*1percentofthedynamicpressure.

Asnotedpreviously,thesizeofthewingwasohosensothatatthe
lowestMachnumbertherewasno interferencebetweenthewingandthe
compressimorexpansionwavesoriginatingonthemodelandreflecting
fromthetunnelwalls.

Errorsmadeinmasuringtheangleofattackwereconfinedto
purelym3chanioalinaccuraciesssincethevariationofthestreamangle
intransverseplaneswasnegligible.A possibleerrorof*O.05°inthe
angleofattackwasincurredintheinitialreferentingofthemodel
withrespecttothestreamd.ireotion.Theangleofattackunderbed,
deterndmedbymmns oftheopticalmasuringsystem,couldberead
towithin*O.03°,resultingina totalpossibleerrorof*0.08°inthe
angle+f-attackreading.

..-

Errarsmadeinmasuringtheangleofsideslipwerea combination
ofstream-anglevariationandmechanicalinaccuraciess.Becauseofthe
axialvariationsinthestreamangleatMachnumbersotherthan1.40it
wasd.ifficulttodeterminetheeffectivemodelangleofsideslip.Ata
Machnuniberof1.20theangleofsideslipmaybeinerrorasmuchas1.1°
duetostreaminclination,whereasata Machnmiberof1.70thestream
anglemy beasgreatasl.1~intheoppositedirection.Allofthe
d.atipresentedhereinareforanglesofsideslipwhichhavenotbeen
correctedforstreaminclination.Mechanicallytheinaccuracyofthe
sideslipanglewaslimitedtotheaccuraoyofthecathetomterwhich
couldbereadtowithin*O.05°.

Theabsolutehumidityoftheairinthewindtunnelwaskeptbelow
0.0003poundofwaterperpoundofairatalltiressothatitMa
negligibleeffectontheexperimentalresults.

RESULTS

Theexper~ntalresuitsin
theupperandlowersurfacesfor

the
the

DISCUSSION

formofpressurecoefficientson
completerangeoftestvariabbs
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arepresentedintabularfmm foranyanalysiswhichthereader=Y wish
tomake(tablesIIJJZI). A portionofthedataofstatim3 wasomitted
because of noticeableinterferenceeffectsfromthesu~ortcone.Em
thepurposeofdiscussioninthisreport,figuresshowingtheexperi-
mntslloaddistributions=e presentedform~h numbersof1.20and
1.70andconqxmedwiththetheoreticalresults.Thesedataarecon-
sideredrepresentativeoftheresuitsobtainedthroughoutthetestrange.

ExperhmmtalLoadDistributions

Intheanalysisoftheexperimentalliftingpressuresthedata
show,as inreference1,that,whiletheoryandexperimntdidnot
alwaysagreeonthemagnitudeofthepressuresonthewing,theeqeri-
mntalliftingpressureswereessentiallyconstentalmg raysfromthe
apexofthewingsothatconicalflowfieldsexistedfm boththmryand
experimmt.Itispossible,therefore,andconvenientinconsidering
theloadingovertriangularwingstoresorttotremsversepressureplots
sincetheyareessentiallysimilaratallfwe+nd+ft locations.C-
ponentsofthevelocityperpendiculartoraysareconsideredinanalyz-
ingthesetransversepressureplots.Itmaybeseenthatonthesurface
ofwingsmovingatsupersonicspeedsthecomponentsmaybeeithersub-

R sonic or supersonic,dependingonthestreamMachnuniberandthesweep
oftherayconsidered,sothatnoinconsistencyexistsinreferringto
subsonicvelocitycomponentson the surfaceofanafifoilmovingat
supersonicspeeds.

Thevariabletan~/tanW, whereG isthesemivertex angleofthe
wingand v istheMachangle,issastimsusedtoindicatetherela-
tivepositionofthehkchlinefromtheapexwithrespecttothewing
leadingedges.V’ehesof tane/tanILgreaterthanonecorrespcmdto
theconditionwhereintheMachlineissweptbehindtheleadingedge
andvalueslessthanonecorzwspondtothecmtltimwhereintheMach
lineissweptaheadoftheleadingedge.

&kchlinessweptaheadoftheleadingedge.–Thevariationofths
eqem~ntal loaddistributionwithangleofsideslipforboththe
round+oseandtheshsrp+oseairfoilispresentedinfigure3 forlow
anglesofattack(approx~tely2.5°)andfora Machnumberof1.20.
Thedatapresentedherearetypicaloftheresultsobtainedatlow
anglesofattackinthisspeedrange(Machlinessweptaheadoftb
leadingedge). Examinaticmofthedatarevealedthat,astheangleof
sideslipwasincreasedfrom0°to~, theexper~ntaldatashowedthe
increas~inl-dingoverthe
overthetrailingtig panel
thatis,a positivedihedral

leading-wingpanel-anddecreaseinloading
expectedfromthoreticalconsiderations,
effect.Positiveaih.etideffectis
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consideredtoexistwhentheloadingissuchastocausetheleading
wingpaneltoriseandthetrailingwingpaneltolower.

Farhigheranglesofattack(approx.8.60),verylittlevariation
intheloadingwithahgl.eofsideslipwasnoted.Asshowninfigure4,
thedataobtainedforboththeround-noseairfoilandthesharp-nose
airfoilindicatedlittlechangeinthemagnitudeorthedistributionof
theexperiwntalloadingcoefficientsastheangleofsldeslipwas
increasedfrom0°to9°,verylittledihedraleffectbeingpresentin
thiscase.Thecmeticalstudies,whilestrictlyapplicabletoonlysmall
anglesofattack,leadonetoexpectthatpositivedihedraleffectalso
wouldbepresenthere.Thereasonsforthedepartureofthevariation
inesqxmimentallmdingswithsideslipathighliftcoefficientsfrom
thetheoreticallypredictedtrendsarenotknown.Howeversath@
anglesofattacksuchasthoseunderconsideration,becauseofthetrhn-
soniccharacteroftheflow(seereference1),theMachnrmiberofthe
flowovertheuppersurfaceoftheairfoilisnmchhigherthanthatof
thefPeestream,Itispossitle,therefore,thattheairfoilefiibits
characteristicswhichthetheorypredictsforhigherWch numbers(bow
waveattached),inthiscasea lossofpositivedihedraleffect.1(See
reference6.)

MachlinessweptbehindtheleadingW@ O- The Varktion ofthe
experimmtalleadingwithangleofsideslipforbothwingsispresented
infigure5 fora Machnumlkmof1.70andanangleofattackof2.5°.
Itisevidentfromastudyofthesedataandsimilardataat8.6°angle
ofattack(seefig.6)that,eventhoughthethecmeticalfluwvelocity
componentperpendiculartotheedgeoftheleadingwingwassu~rsonic,
theresultingloaddistributionsdifferedlittlefromthoseinthelower
speedrangewheretheflowcomponentperpendiculartotbsleadingwing
wassubsonic.Atthesehighersupersonicspeeds(M= 1.70)thevalue
of tane/tanK fortheleadingwingpanel~s greaterthan1.0but
lessthanthevaluefarwhichtheshockwavebecamattachedtothe
sharpleadingedge.Therefcme,forbothairfoils,transonicflowchar-
acteristicsww’eevidentintheformofa detachedbowwaveaheadof
thesweptleadingedge.Sinceintheregicm~etweenthedetachedbow
waveandtheleadingedgetheflowcomponentsWrpendiculartothe
leadingwingweresubsonic,theflow.aro~dtk lead@ edgeoft~ ai~”
foilwassimilarto”theflowexperiencedwhenthekch lineswereswept
aheadoftheleadingedge.Itisnotsurprising,therefwe,thatthe
airfoilsdidnotetiibitcharacteristicswithregardtodihedraleffect
whichareinagreenentwiththetheorywhichassuresthebowwavetobe

verificationofthishypothesiscanleobtainedbya separateexamina-
tionofthepressuredataontheupperandl_gwersurfacesofthe
airfoil(tables11-TZI). Thesedatashowthatthedistributionof
loadingontheuppersurfaceofthewingis__suchastoresultinthe
lossiipositive-dihedraleffect.

.
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attached,butrather,%ecauseofthesetransoniceffects,showedcharac-
teristicssimilartothosenotedinthelowerspeedrange(Machlines
sweptaheadoftheleadingedge),thatis,a positivedihedraleffect
at2.5:angleofattackwhichwasreducedtoalmostzerodihedraleffeet
at 8.6° amgleofattack.

Chnparisonof

A COIIJQ.5WiSOllOf the

ExperimentalandTheoreticalLoading

theoreticalloaddistributionwiththeexperi-
mentalval;es at 9° ofsideslipispresentedinfigure7 forboth&
round+aoseandtheshar~oseairfoilata Machnumberof1.20.Atthe
lowanglesofattackthedataforthesaose airfoilareinsmM-
whatbetteragreemmtwiththetheorythanthedatafortheround+ose
airfoil..Forthehighea@esofattack,theexper~ntal.l~dingfor
bothairfoilsrevealedcertainpressuredisoontinuitiesovertheairfoil
surface(asindicatedonthetrailingpanelatabout7@eroentsemispan
andontheleadingpanelatabout6@percentsemispan),resultingina
reductionintheloadtig,whichwerequitesimilartothosenotedinthe
datafortriangular wings at zerosideslip(reference1). Thediscon–
tinuitiesoverthetriangularwingatzerosidesliphavebeenshownto
beassociatedwithcertaintransoniceffects(formationofshockwaves)
similartothoseexperiencedoverttiimensionalairfoilsattransonic
speeds(reference3). Itwasconcludedthatthepressurediscontinui-
tiesnotedinthedataofthepresentinvestigationalsodenotedthe
existenceofshockwavesontheairfoilsurfaceandthattheshock
patternsintransverseplanesresemblecloselythepatternsexisting
ontriangularwingsatzerosideslip(reference1).

Thethecweticalandexperhmntalloaddistributionsat 9°ofside-
sliparecomperedforbothairfoilsinfigure8 fora Machnumberof
1.70.Sinceb 6/tanI.Loftheleadingwingisgreaterthanunity,
itisassuredinthetheorythatthebowwaveisattachedtothewing
leadingedgewiththeresultthat the lifting pressuresareconstant
betweentheMch lineandtheleadingedge.Intheactticaseshow–
ever,sincethebowwavewasdetached,interactimbetweentheupperand
lowersurfaceoccurred,resultingina pressurepeakneartheleading
edge.Overthereminingportionofthespantheerperimmtalloading
forbothatifoilswasinfairlygoodagreemmtwiththetheoretical.

CONCLUDINGKEMARKS

Thepresentinvestigationofthecharacteristicsofthepressure
distributionovertwotriangularwingsinsideslipfora Mch numiber
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.

rangeof1.20to1.70wasmadetostudythetransonlceffectsonthe
lad distributionovertriangularwingsinsideslipandtoyrovidedata
fora ccmpsmisonoftheexperimentalsadthemeticallad distributions. “..

Inthelowerspeed_ (Machlinessweptaheadoftheleading
edge)theresuitsoftheinvestigationindicatedatthehighanglesof
attacka significantdepartureofthevariationoftheexperimmtal
loadingwithsideslip&cm thatindicatedbythelinearizedthecry.The
positivedihedraleffectexpectedfromtheoreticalconsiderationswasin
evidenceatthelowanglesofattackbutwasnotrealizedatthehigh
anglesofattack.Theairfoilsetiibiteda variationofdihedraleffect
withliftccefficientsimilartothevariationwithMachnumberpre-

—

dietedbytheory,thatis,a lossofdihedraleffeetwithincreasing
Machnumber.

Inthehigherspeedran~ wheretheMachlinewassweptbehindthe
edgeoftheleadingwingpanel,becauseofa detachedbowwaveaheadof

—

theleadingedgeandresultingsubsonicvelocitiesattheleadingedge,
theloaddistributionsefiibitedcharacteristicssimilartothose
experiencedinthelowerspeedrangewhereintheWch lineswereswept
aheadoftheleadinged@.

Am9sAeronauticalIabo.ratory,
NationalAdvisoryCommitteeforAermautics,

MoffettField,Calif.
.
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TABLEI.-AIRFOILORDINATES

[StationsandordinatesGiveninPercentofAirfoilChord]

NAC!A0006-63 Shar@ToseSymmetricalCircular-
ArcProfile

Uppersurface Lowersurface Uppersurface Lowersurface

stationOrdinateStaticmOrdinatestationOrdinatestationOrdinate

o 0 0 0 0 0 0 0
1.25 ●95 1.25 -.95 5 .% 5 -.92
2.50 1.31 2.50 -1.31 10 1.67 10 –1.67
5.0 1.78 y.o -1.78 15 2.25 15 s.25
7*5 2.10 795 -2.10 20 2.67 20 -2,67
10 2.34 10 4.3h 25 2.92 25 -2.g2
15 2.67 15 -2.67 30 -3.00
20 2.87 20 +2.87 % 2:$ 40 *.94
25 2.97 25 4.97 50 2.75 50 -2..~
30 3.00 -3.00 60 2.45 60
40

-2.45
2.90 E 70 2,02 4.02
2.65 PO X 80 lmk7 E -1.47

z 2.28 60 *.28 85” 1.15 85 -1,15
1.83 70 -I.83 90 ●79 90 -.79

G 1.31 80 -1.31 95 .40 95 -.40
90 *72 90 -.72 100 0 100 0
95 .40 -.40
100 (.06)1% (6.06)
100 0 100‘

L.E.radtus:O.~
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TABLE II.- EXmmWWM PRESURE cmcmms
[M= 1.20]

3ilq-mme airfoil

c+. i? a-fl.p ‘
I 1 1 I

—
1—

A

0.10—

&oil

im2” I ld.lf J

P“
---

:2
-.%2---

+&-.e

-.rao

---

%%

1
%i
-.@7
-.625
---
-.bm
-373
- 3%
-.33.8
-.2#
---

---
---

-*7
-.*5
-.n3
-.*
---

0.10
—

%

~

.5*

.524

:!;
:%’
.341.*
z
,fS7
.5+5
,Ml
,442
,391
.333
,331
.37
,314
,310
$X9
--
3W
,Ii9
—
--
--
m
w?
b3
m
369
357
343
343
--
--

Lo.lc—

%
.-.
).73$
.@
.Qc
.355
.53!
..h&
.W

:%—
.-.

:s
.$19
.*
.3m
.3M
.X5
.W

:%
.32+
.334
—
---

:%;
.km
.m
.593

:3

.334

.@

.339

x
t339
,3!5

—

%
--,
-0.23
-.33
-.!?6
-.e3
---

-v
-.14,
.-.32
-.UT
%p.
).717 ---
.%= -0.W
.336 .31J.
.* -Ml
.267 -.h33
.936 ---
,2!M -2 E+!
.33?0 -.235
.167 -.!?@
.ti -.191

1

% %
--- 0.65
-Lao .5??

x :%
-C@ .lj
--- .M
-.Om .L?
-.073 .@
-067 .W
-.06! .@

--- .&a
-.229 J?5’
> 3q .lk
--- .091
-.E37 .Or
-Al .0?+
-.231 .LW
-.227 +w
--- -.Oll
-.=3 -.W3
-192 -017
-.lKI -.Ou
-.170---
-.1* -.OCA
--- -.WJ

.
%—
).%

g

.37i

.33t

:%
.E72

P“

---

I
1;23J%j
:2%.-’!5
.533 .all

.012
:% .033

0 .C02

1 ---
.967 0
.933 -.@.
.m ---
.&37 -.ml
.Em -.uh.

:gT ;y

.933 -.M1

.b37 ~llk
,&3 -.U3
.267 -.w
.133 -.@

0 ---

J-L
-----------
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.347 --- --- .128
.93 --- --- .U.2
.Q* --- --- .C!33
.272 --– --- .063
.Qa --- --- .0%
.W --- --- .W3

;E ~-- --- --
--- .la?

.3% -:: --- .246

.3W --- --- _:aJ

;g j:; ::: .:#

---

.* -~: --- -.3J33

.1* --- ---

.IM --- ---

.IJ% --- --– :2
-- --- --- -on
.214 --- ––– –.o-n
.=5 --- --– -.m

-- --- --- ---
-- --- --- -,015
.37.1--- --- -.O%l
.316 --- --- -.321
.& --- --- -.1b6
.267 --- --- -.1.63

:% ::: ::: Xc
.’.?42--- --- -.1~
.2M --- --- _-–
-- --- --- -.

‘E-- --- --- -.1
.29 --- --- -.13?
.Q63 --- --- -.124
.$267--- --- -.Ill
.’@ --- --- -.W

L

).2°—

%

---
---
---
---
---
---
---
---
-—-
---

,8°—
%—
---
).72;
,W
.#t
.4C
.W
.3!34
.3?1
.y)~
.yf~
—

.i&

:E

:%
.=5
.2W
.193
.lB3
.%J
.lM
.203
.Xa
.191

J
%
—--
4.475
&J

-.373
-.= I
-.ul
-.lk!
-.141
–.m

&-

IT
%%%
--- 0.U7 ---
:Og .3 ~--

.&% :138 -::
p Op .1111---
--- .302 ---
-.065 .Cea ---
-.03-/ .W3 ---
-.059 .a36 ---
-.06 .Oa ---

1

% %

------
0.255 o.m4
.ls4 .084
.171. .@
.@ .24.2
.@ .03
.093 .011
.* -.’=9
.058 -.Oll
.C20 -.039

-1--t

% % %

.--- —- ___

L333 --- ---
“~ --- --- T

Pa Pz

------
—-----
--- —--
------
------
--- —-— ,

1
.933
.867

:g

.>33

.4C0

.’267
0

---
O.ca
.W1
.cm
.03
--
.012
.032
.~7

-010

.w
Au+ [---1 ---
.211 --- ---
.w --- ---
J5J--- ------ ---
.W --- ---
.07’6--- ---
-— --- ---
.=9 --- ---
.lfm --- ---
.W --- -––
.077 --- ---
.mt3--- ---
..o1.1--- ---
.Om --- ---
As --- ---
.(?45--- ---
,037 --- ---
.@ --- ---
.019 --- ---
,.m7 --- ---
,.6 -- ---

--- --- ---
-- --- ---
.04s --- ---
.~3 --- ---
.LSw --- ---
.O* --- ---
.C& --- ---
.W@ --- -–-
.%5 --- ---
.WQ --- ---
.C@ --- ---
.0E6 --- ---
—- --— ---

;;$ :;: :::
---

---
---
---
---
—
---
---
---
---
---
---
---
---
---
---

---
---
---
---

---
---
---
---
---
---
---
---
---
---T

1 ---

.%7 -.m -:%

.933 70W -.096

.W1 ---
;~7 :@& ;%?J

.733 -.lm -:U

.667 -.UO -.~

.&o --- -.~

..533-.ld! -.1.06

.W -.lm -.100

.hm -.lm -.o$q

.267 -.091 --–
0.U3 -.&a -.(?+?6

--- -.097

::-% ;%, :::
---

-.244 .036---
-.224 .ce3 ---
-,203 -.m3 ---
-.1S5 -.CQ? ---
-.193 - ql ---
--- n 03? ---
-.173 ? 033 ---
-,lm a Ow ---
-.I@ - CQ9 ---
-.157 --- ---
-,150 .-,CC?l---
--- - U28 ---

--- --- ---
--- --— —--

-.* -.m7 ---
-.*7 -.040 ---
-.. ~~ :::

--- -:W --–
-.MI -.0% ---
-em -.WS? ---
-.272 .@ ---
-.2* --- ---

-.238 --- ---
..2eb -.* ---
-.M3 -037 ---
-.201 - 03JI:--
--- -w ---

---
---
---
---
---
---
---
---
---
---
---
---
---
---
---

---
---

---
- m
-.7X
-723
-.‘m

:$

---

-.33
-.W
-.313
yJ

---

-- --
.m? -..069
.Og -.lca
.033 ---
-me -123
-.063 .-.165
-.096 -177
-.w 7183
-.la -la?
-.us -.lm
-.W -.m
-.037 -.ti
-.084 -.137
-.074 -.125
-.07S -.M?

---
.05
-.659
-.’=7
-m
-. m

-.!44-.3

- ?-29
.95
-31.5
-303
-.*
-.2P
-Wa

---1---1

_Ll
------------------------

1
1
.9*
.955
.933
.912
.W
.867
.e4y
,eca
.’M
.7U
.657

:%

:%T
------------
.150 .lm
-.165 -.1*
T I&3 -.$?1.5
-.U36 -.2U
--- -.e16
.lm -.20!3
-.lm -.195
-.177 -.Ml
-.163 ---
-.149 ---
-.@ -.1$6
-.120 - in
-.11o -.lm
--- -.@ T

--------.222
-.ka -.I.99
-.U7 -.2%
-.1* -.2*
-.216 -.293
-e19 ---
-.e16 -.303
.2m -.2E23
-lea –––
-.164 -243
-.1% -.@3
--- -.215
.141 -.2C9
-.135 -.@
.UI1 -.163

---
---
:g

.*
-w
---
-.753
-m
-,633
-,W?
-.4*
-..

-.?s6
---

---
-.743
-m%
-.W9
---

-.7M
---
-,672
-.&9
---

-.W

Z%
- 3Q
-37
-.326

--
--
.371
.?+?!5
.296
.e74
.239
M+
.259
.E?6
.ma
.W

ii;
.=1
.2s
— i

-- —___
------
------
------
------
------
--- —--
--- —--
------
-- —---
------
-----—
------
------
------
.-----

--—
---
---
---
---
---
---
---
---
---
---
---
---
---

.75

, , I

--4



TABLE III.- EXPERIMENTALFRFMURE caEF!FIc!lmTs
[M=l.30]

?rMl

7
a-lo .10

% %

-- O.?h?
-OA?l J3hl
-Am .X9
-A72 .4m
-Ml .426
-- .3!33
-.333 .m
-.= .3a3
-mm .31P
-J@ .323

d .00 I a-a2_-
%

O.1o

1
%---

-3.630
-.X3
-h.%
-.=?3
-.163
–.158
–.164
m l.m
–J43

—-_
-.&
-.574
-.*
-.5=
-.W !
-ml
-MO
-.3=5
-.*
-.3P0
-.W2
-mm
-.*
-.23=?

1
0

%

:2
.m
.s3
.Xu
.kk3

:%
.341

.-G

:2
Ax
.s7?
.317
:%

.234

.237

.P33

.* ~

.2S0

.936
—
---
---
.471
.W
.377
:g

.m

.%6

Al
.33
---
.@
.336
.3X

E

J
Pu

—

mm
-.2X
-.=%2
-.223.
---
.146
-.E9
-Xq
-.W5

---

-.=74
-.346
---

:%

-.307
-.27s

:5

-.’W
-am
-.ln
-m?

---
_——

-k.!
-Aa
–Al?
-.U6

-.%2-7
-w
-.MXJ
-.372
-.35J
-.3S3
-.E%I
-.’272
--—

T
---‘$3O.sa .
-.hw .h85
-km .437
-J& .3’Z
---

-.* :%
-.216 .S92
-X73 .m
-.lfa .*

, ,
O.*
.353
.~5
J’P
.=7
.U5
.307
.0S+
.0.93
.083

.61k

.*

.176

.KO

.3M
,063
.M9
.O1.0
.R%
.CCA
.Ou?
.m2
am

.@

,.?’a
A74
.337
.QsQ
=37
.S333
.201
Am
.367
.361

z
.M2
339
.S43
Jm9
.W3

.W

.09$

.C8a
O&

.078

.fXL1

---
---

.=5

.lm

---1 ---1 ---

1
.--—--
1.4m .161
Au ,Lw

.3Z .m3

.301 -Jag

.Pfa -ml

.’.=3-.039

.177 -J@

:2 %

Ma3
.495
.431
.2?33
:%7

.2++3

.M2

~

.2S9

.=3
J%

:%

g

.@

.00s

-__l--_l

O:a’g 0.

i

0.193
.3 .UJ3

.al . .WJ
J& .*
.UJ .W
Am :U .03
.07-2 .0 .W9
.064
.0S9 :07t ::?

o. 72
-..

-. Ilk
-.121.
-AM
-.lzr
-.lm
-.*

0.684
Am
.m
.533
.469
Au
.3%
.330
.ti

I I I

T
----..;?---
-.W :F7
-.4* .S3
-Ml .$33
-.442 .229
-.*SE .m
-.3%3 .W9
-.2% JS
-.2m .197
--- .M3
-=a .m
-.23 Jm

3----.*
-.576---

I 1 1

--- :g -:1.%7.059
.933 -.03.1 ,017 -.m3
.9X --- ~~m. : -m-
.S37 -.WS
.&o -.~ _& –.-
.733 -.Cg’j-J)@ -.ln
.667 -.0s9 -A@ –.3.03
..$03-.ojl –.0?9 -.173
$J; :J3& ~. ~~

:% :% :x +
0.133 -.067 -.053 –.a8

-.6> -.CS? -J06

--- --- ---

1.970 --- --- ---
m -.C83 -.ok3 –AD
.933 -.U7 -.074 –.~
.= -J3B --- -.=
.W9 -.1% –m –.=7
.057 --- -.149 ---
.Ph5 -.1* -.L55 -.2W
am -J& -J& -.Z-#
.-@ -JR? -.149 -.269
.-m -J@ –.12 –.-
.657 -.@ --- -.’z?g
.622 -.1* -.J30 -.223
.m -J-3? -@l -.1?3
.533 -J3!3 -.W –J%
.MJ5 --- -.- ---

---

:2
.Inh
.076
.m12

-.OU
.Cm
-.0’79
–.OM

:%

:%
{

-----
.035

:233 .o12
.lm -.o113

-.035
.0 -.*

-. +23
-.0 .X37
-.o?l -.173
-.o& -.1
-.0T6 Y 7

:SJ ~

-.027 .*

--- ---
.436 >h3
.3b3 -q?!
.* -.@
.* -.W
* -.193
.om -ale
.038 -.U8
.m7 -.=2

-% 3
Ktg -..

3
m -a
.033 -,

---
-.6Q5
-.*
-..+4%
-..U7
-.436
-.963
–.m
-.3)1

:%
-..

-.eu
–.2.S9

---

%
.kp
.U9
.344
.a?
.’@
al
.19
.I.99
.m
.Zm
.15?
.157

-.573
-.*
-.53
- 49(
-.!&

-=93
-.2&3
-.273
-.24g
--m

Ill
------
J-L? ---

.417 J&? .@

.377 -.m3 .03
-.063 -.

.-m– -.W7 - %

.272 --- -Jo
Al -ml -J@
.*7 -.159 -.lU
.*7 --- -.15S
.$?Ss -J64 -A

~~ :g ::

-.1o-
.37b -Joe -.UX

T
.---------Ala
.W -.2s3
.lk? -.303
.003 -.369
.ml -.377
-.032 ---

---
--—

%
—-—
-J314
-.039
-.040
-.044
-SA3
-.*
---
+346
-.ok3
-.048
-.ua?

---
---
46>
--62
-.*
-.63A
---
-.6S3
-.6u

:$

-.W
---
-.kfl
-—-

---
-.073

-.133
-367
-w?---
-.233
-.246
---
-.2W
-.’=7
-.2m
-.=5
-.1%
-.W

---
-——
.X5
.23
.1P

ml

%
Jm

---
-ma
.D61

---
–.SW
-..

——-
-.514
--—

-.=
-.@
--—

-.xn
-.399
-.*
-.357
-.3%
-.32?

---
--—

---
-.639
-AID
-.*
---

-.578
---

-.*
-.578
---

-.563
-.7X
-.43a
--*
--m
-.347

-

-t& :&y

-.* -.;,;
-.576--- .Zm
-.575 .m
-.* .lm
-.* .1-74
-.* .I?l
-.%6 ---
-.27 ;%
---
-.371 .U3

.X4

,1o6
.om
.V71
.@
.055
---
---
.Okl
,Obe
.o@
m%

-.fw -.33
-.oha +S4
-.M1 ---
-.OU .s
-.029 -.34
---
-.@ z%
-J&? -am
-.029 -=39

.=5

.P13

.W3

.2Q

.mk
---
,3s$
.W3
.273

- I I II 1 1 1

“1 ‘‘1
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TABLE III.- COFiTIIVOED

D . ,0

coil
LvO.w I a-lo.lo

ma
~

n

iii
.X3

:!2.w
.319
.261
.=7
.203

.a
:$;

.357

.267

.W

.U7

.W3

.Qfi

.O*

:%
.W
.@
—
.-

.-s

.293

.233

.UI.

.HI

:2

,0S2
.067
,--
JXl
.U53
,Ca

&?Q

%
---
43.148
.U>
.036
.ml

-.03a
* 034
-w
-.W
.Ct60

---

-w

:$

.3!S?
-.m
-=3
-.Q33
y (?*
-.236
-.=23
-.Ila
-.159
p 143

---
>39
-.S3
-w
.332
- 3Y3
---

:%
---
-.3%3
-.U9
-.m
-.w

-“’%-.E!

*I
7
—

P1

~

e!%
.!205
.lbo
.139
.r26
.m
.W7
.095

z
.3%
.213
.163

Yj

.03.2

.006

.m7

.m7

.016

.016

.018

--
--
.158
.%’3
--
.Ceo
,C&
.@o
?030
.03!J
.*

,-ti-
,Al
8036
OY.6

.0 5-3.* I ‘==’2.7’=

3’1 h

1.8P ---
.TCa 0.397
..5T

:g ;%
.157

.@

.334 :3

:% :$?’!

:~ -.;&
.eol

.477 .141

.437 .K9

.3$3 .&?6

.3311 -.o%

.283 Y Ml

.=5 -m

.2% - ml

.*3 >103

.e31 .099

.221 ? 079

.226 - Ml

.Q36 -Cyl

cm

i
*

L
.933
J&

:1?;
.933
Am
.967

D
—
L
.937
.933
.*
.e67
.em
.733
.667
.&m
.>33
.467
..km
.267
.133
3

a.

RI

---
4. lo?
-.210
-.243
-.eu
---
-.m
-,lu
? W
-.%9

---
-.m5
-29+
---
- W!
-21
-w
-311
-@
.2%
>@
-.E?6
-,191
-.lnf
-.*

---
---
-.359
-.35$
-.363
-.3n
---
-.w
-.3$9
_401
-.3S2
-372
-337
.3?0
-m
---

.;
i---

.!=3

.~m

.337

.374

.s?7

.*

.2T2

.2!5+3

~

.*

.W

.393

.?23

.26a
J@
.239
.&
.201
:3

.JE1

.WJ

II
%pa

----- ---
O:;; 0.246O.m

.187 .4@
.33J .W .3*
.EW .0?2 .336
.=5 .055 .e97
.ti .0 .Q37

:% Go, :&
.0’37-.W .1*

m
—
---

‘%
%$
.465
.424
.X5
.333

---

.763

.639

.973

:4%
.*
.287
.f73
.@
.$35
.2*
.2s
.234
.W3
—
---
---

E
.403
.3Y3
.3M
.W7
.280
.*7
.256
.273
---

.M7

.331

.*
—

v

‘--0:%ii&-“g Jg -..

.am .05 -. lCQ
.037---

.&- .033> 0?7

.ml .@ -.073

.ml .Etl+K4

.032 .* -.~

--- al ---
.3JA .@ -w

-.ml .Op ---in
--- ---

-.09 :ml -.l$a
-.063 -.019-.2m
-.W4 -.w -.W
-.103 -.C@ -.w
-,lm -.on -.
-,0* -.o-p -.%
.09.? -.OG -.lp
-..g -.% -.;:

-.0!!7w 041-.126
--- --- -.U8

T
.830 ___
.533 .WJ
.* -.3X
.a7 -.3@
Ja -.372
.247 ---

---
-0.*7
~~7

d4Y3
---
-.339
-.Q71

:3

---
-mxm
-.*3

:3
-.107
-.126
-.L39
-.131
-.Wo

---
-.536
-.436
-..424
-.&s
-.4CJ+

:5

-.w
-.W
-=95
-.2Z
-.W?2
-.207I
--
.7M -.*
.613 -.J&l

E 2:;

g $g

.M4 -.33

.U31 -.3J

.m -.=

.187 -.230

.Ia5 -.242

.lEa -ml

---
-.7%
-.m
---

-. ?3
- m
-.X5
-*
---J@
w I@
-383
-m
-m
-.243
-241
—
---
---
-622
-60>
-.%9
- W
---

-.%
- 5-F
_ %6
- m
-537
- W?
---
-.483
---

1
-----
.336 .lle
.337 .W
.el’l

“’l?.3.61
.@

-.0
-.082

.014 -.W
-.033 -.137

:% X?
4X37 -.1
-Ov -.1>

:% :s;
.030 -.104

---

;$
.s5
.173

:%
.O1o

-.oL1
-.o11
-. C&
.014
.020
.W5

.x

1 I

I
----------
.276 -.!=
.2M -.m
--- -.W
.139 -.@
.W ---
.W -.$1’7
.074 -514
.W -X4
-- .?

,X :4:
w ---
.0!!4-.4M
,M8 --- 1
,------.151
.ky~
.394 :2
--- -.033
.319 -.on
.293 ---
m -.123
:% ~:5~

.237 -.*
--- -.166
.246 -,1S5
.wO >161
.3ca -148
.km -.129I
------
--- -.033 ---
.lm -.246

“3.W -.M7 .1
.030 -.143 .Im

-.CW2 -lm .(%9
-.~3 --- .@
-.092 -.&m 0
-.I.19-Ja -.OKI
-.142 ----@
-.1* -.246-Au
-.136 -.2b1-.039
--— -.E’@---
-.W -.232-.03$
-,121 -.216-.02
-.M3 -.19-.03 J
.----.5P
.@ -59
.407-N
.337 ---
.2P -.529
.255 ---
.933 -.5S6

:3:::

.198 -!!20

-:I!j XJ

.!S -.374

=@

1
.9*
.955
.933

;%

.845

:%
.W
.6&7

:%

:E

---1 ---1--- ---
,--
.425
.359
---
.273
.eh6
.e31
.207

:%
---

.@

.163

.173

.260

--- l--_l ___
-m

1
.Ce -.205

-.033- -.233
-. lCa -- -.m
-.3.25.290 .-
--- -.W3 ---
-.in -.324-.S?.3
-.173 -.1 -.2S+
-.m -.1 .-.
-.173 -.14 ---2
-.3.65-- -.2%?
-.161 -.32 -.m
>146 -.3J?-.226
-.144 -.W -J?13
--- -----

.75

—



TKBIE III.– COMCRWED

dm”oil
D mL7.tY dsl.1”

—
d

—

%
—
---
1.1s

%
.053
.039
.0s
.ti
.Qx

-.o1o

P
—

%
—
---
)=-?9
.2+/3
.=5
X8
.145
.Ina
.W9
.f%3
.W7

+=

> -!

% %

-----

a-(

~u

——-

O.m
.&
J*
J&2
.12z
.092
.ql
S&
.CJ17

z—

.2

—

‘.s

—

I.7

—

TT
J

w p. % %

1 --- 0.454 ---
.933 O.l!m .137-0.072
,M7 .0?4 .0%? -.loe
am .ml .036 -.w
.733 .031 .Ow -J375
.f%’l-.;; SIlol:&-

;C .Olk .019 -:054
.267 .015 .017 -.o+fJ
0 .OIE .015 -&3

-Ft-=-% I %

T
%%
:$; &-

.?@ -:

.392 -.‘E
:% -.4%

---

.&l -.m

.276 -a?,

.& -.m7

.2% -.1*

%
—
1.616
.*

:E
.397

ZJ!

.311

.@r.59 ---
.263-0.219
J(3 -.!=9
.12 -.QYJ
.lM -.wl
.D3 ---
.Im -.l$?g
.Cm -.IM
-m -.W
.078 –.057

I 1 I
-- ------ ---

1
.93 ---
.4m .422
J33 –.&
.&n -.3%
.~3 -.3V
.0% ---
.385 -.*
.169 -&9
J% -.lm
.153 -.@ 1

.422 .123

.335 -.W
a% -.017
.245 -.m9
.222 -.0s
J& -.CM
.14s -.02
.W -.o!a
.U4 -.052, , ,

i

J@ ---
.=9 -. s
.@ –. La
.089 ---
m. –.372
.&l -@m
.OI.4-.s3
.- -.#la
mu -.’242
.m4 -Al

-.EM
.W -Ja7
.Cul -.179
.m3 -s7
.X91 -.rpT

.465 ---

.346 -.*

.248 -.565

.203 ---

g :/$

S& -:467
.IY31-.317
.C# -.*
.W5 -.’=5
WI. +a61
.@ -.E37
.073 -.=7
.C.S7-.229 r-----N -.m

.253 -.273

.0 -X+7

.lw -.m

.@ -.M3

.039 -.=3
m -J?19
All -.2U
,.014-.~T
-w ---
,.ml -.W
.Cu -.161
.016 -.lh7
.014 -.145

!!
II

.* ---

.WJ -.’5s7

.3% -.~

.344---

.3Jh-.?33

.*7 -.563

.ql -.y%

.21.2-.%5

.=J5 -.4s
X0 -.W3
.lW -.’?2
.x -.PW
..@+ -.2S4
.U+2 -AA
.176 -.254

.41.6

..528

.*3

:Z
.3U
.@
.253
.2M
.*
.@
.=5
.219
.227
.fzl

--—
.m
.111
.073
.C49

-.OI.Y
-.043
-.osk
-.077
-.WT
-.m
-.M2
-J&9
-.C42
–.G&o

---
.2M
.15=
$%
.059

.:%
-.O-P
-.003
-.(MI
-m-l
-.067
-m
-.*
-.040
—
---
---
.W1
-.037
..Cal
-.*
-.lk6
-.160
-.17’2

:3
-.@
---

-.U
-ml
-.099

---
.OI.4
-.m6
-.*
-.0s8
-.U4

:~

-ma
-.lm
-.32P
+25
-.2%
-J?6
—
---
-J-v?
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-.C58 -.033 .IE6 .079
-.EL9 -.054 -.178
--- -.052 --– :3
-m -.0s9 -am :%
-.WQ -.@ -m
-.o$a -&y -.lm
-.WJ --- -.u5 -::-
-.0%2 -.C45 -.ll.tl
--- -.*3 --- ,@

4
---
.53J
.44C
.15c
.*
.193
.lcf

:2
-SO!
-at

---
.I.e2
.0%9
-.033
-.C51
-.lbo
-.@
-..

--=7
-.=3
-.2U

---
.016
-.W
-@’7
-J21
-.X76
~g

-.X3
-J%
-.IM

-.W
-Jxt

.02c

.&

-.178
--9
-S37

--- —.- ------ ---

1
------
.201 ---

m
.930 .m
.@ .083

-.=5 _:x&
---
-.oe? -X55
-.I12 -Mb
--- -.llo

~% :%?
-.li6 ---
-.lM -la
-.136 -.l17
-.E9 -w1

----------
.h2.5

: :%
-.
.- .&

.Zu

.m3
-. .lgl

---
-----

.l!n
-. -C@
-. J%
-- .D3

--- --- ---

1
---
.5A
.2+2
J%
J53
.m
.085
.Cm
.’m
45+---

%
.06YI__

-.401 ---
-.3?0
-@ :?$2----
-.3% :5/--- .*
-.409 .233
-JIM .=7
--— .M8
-.431 .193
-.410 .’an
-Am ---
-.359 J.@

:$% :%J
-.471 ---
-..: :g

—-- .hlg
-M-l .=
--—
-g :%

---
-A&8 ;$
-.441
-.436 ---
-.# .&
-.360 .2M
-.353 .W

---

x
.m
.IJ1
.&
.C@i

-:Z
-.0%
-.03

--- ---
-.2s9
-.e

-.m
-.@
--- ---

:i2&
-.E93
-.&
-.e

---
-ok
-.037
-.aa
.
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TABLE Iv.- c(mmtmED

n— Carrou

M.&e a-m .10 ‘a-lo ,10matim I u-o.,” I LlF2.f
—
./1

—

0.!

—

D.:

>.,

—

1 1 I

‘“ IP’IP’’IP’ % p“ %

1 --- 0.% --- 0.%?6
.933O.lm .K# 4.033 .37
.a37 .(M M& -.@3g .176
.m .039 -.WQ
.733 .041

.lW

.W4
.f@ --- :2 -= .U5
.X33 .0=7 .C@ -.045 .lm
.403 .o17 .W -.046 .m
.267 .023 .Ola -.03 .079

0 .019 .Oti -.ofl .~

‘:& -:&j -;~ -:$ ;$

.W --- -.MO -.115 .091

.85’7.036 -.oy

.EO G413 -Am :% :3

.733-.&o -.C@ -.145 .Cay

.667-.071 -.072 -.14.f3.m3
J@ --- .W ---
.5?.3-da -.ql -.W -.:8
.467-.033 -.0S5 -.lq 0
.4.00-.IXCI-.13Ltl-.le4 .ml
.Q@ -.* --- -.IJQ ---

~.lm -.@ ~. -.M3 SW
--- --- .@

1:% - :*: ;~: =; :::
.W5

.933-:m -cm -.fm

.912-.W -Jib -.*$ -:%1

.@ -.3.33-.3S9 -A? -ml

.867--- -m --- -.037

.845-.E-( -.143 -.E31 -,&3

.&a -.134 -.14J3 -.W -,ti7

.i% -J31 -Jm -.= -.*1

.7U -.m --- -.m7 ---
,67 -.U6 --- -.~s ---
.& -.@ -.lu -.lm -.039
.51E .037 -X5 -.165 -.036
:~ :.? -.097 -Cl% -.03

-S& --- -.017

III
--- 0.6L3 --- o.#L7
:. ..& -0.365 .%m

-.*1 :379
-.3?5 .4F!6
-.373 .440

-.U6 .341 -.353 .393
--- #w --- ST
-. .* -.W$ .3$?
-. .ml -m? .34U

-.m .S7
:153 :2 -.305 .Fp.

1 I
-----— ---

I
----
0.4M -o.o1
.3E0 aim

:33 :%$
.=5 -.m
,3EI0 -.ojg
.143 -.C?SJ
.M1 .m
.03 -ma

------

I
--- ---

“;EJ:$
.33? -.u?l
.W1 -mm
J39 -.U4
,W3 -.lq
J& -..

---
w-f
:?:

.427

.406

.359

.318

:3
—
---

.53%
M3
.@

:%

:%
.lN

{#

.16!3
X2

---
4.549
-ME
-.36!
:EJ

-lx
-J5
-.
-.ii
—
---

-.585

:$

-.472
-.@
-.*
-.*
-.694
-.F79
-.=9
-.*P
-mm
+224

J----L
0.331 0,331 O.lp
.- .@? .-
.191 .$?33 .W
#us .IP12 .@
.134 .Ua .C46
.W5 .U’t .U=Q
.O-P .m3
.C& :x .@
.iQs .046 -.LW

------ ------ .553
-.m .3X
-.3W .25Z
-.W3 J?%
-.@ J&4
-W9 .140
-.* JIM
-.=
--- :$!
-.U7 .W
-.10 .m
-J61 .Om
-.163 ---
-.149 .073
--- .@1

L g
---
-.
-.

3?4 :%
303 :2
-.3 .399
--- .195
-. .179
-.S39 .3.82
-.& .1P
-.= ---
-. .IE6
--- .lm1
-+>:8
-.%9 :3%
-.@ .359
-Am .*
-.440 Ma
-.43’?.W1
--- .P4a
-.

3

.Pl13
-. ,21El
-. .&
-.Ek ---
-.’2?7.191
--- AM

---
.515

%
.419
.3W
.*
.*3
.Q37
.=3
.Et$
.W
.Em

:%1
.W .=63 .C@
.145 .M7 .m3

--- ml ---
.@% .@ -.041

-.W .023 -.$4
-.036 -.@ -.UO

:% ;g :g

-JT?J -:U73 :%
-.072 -.059 -.IA
-.m -.054 -.303
-.*3 -.037 -.@y)
-.@3 -.072 -.C@1

.Y31 -.334

.E95 -.214

.* -.316

.17Y -.lJ1

lz
.m7 -.1
.04a -.
.Oly -.m
-.W -.193
-.o11 -.m
-mu -.19
.W5 -.&
.O11 -.154
.f317-.@
.mo -.133

~.

-A&l
-.431
-.blh
-=74

:3
-.mQ
-.$39
-A3
-<m
-.397
-.ti

I
------------
-.39
-.333 :K
-.350 .@
-.* X%7
--- .0S7
-.368 .m9
-.349 .048
-.3$7 .M
-.95 ---
-=79 ---
-=55
-.QW :E
-.W .WJ
--- .W5U
---------------------..334 -.513 .403
-. .276 -.5= .356
-. .344 -.W’ .3M
-. .ml -.5U .S30
--- m --- .SS$

;@ :%
-.W3 .’@
-.* .=3

-.k7 .163
-.k ---

-.* .fz?
-.492---

-.4$!--- -.
-. .ll -.$ -:%
-.
-. -.X .-
--- .W --- =731
-------
_;i&i-:~ ;$J
-.053 -.031 -:w9
-.OM -.079 -.173
--- -mm ---
-.IS3 -.310 -–-
-,145 -.149 -.ak
--- -ml ---
-.lh -.144 -.m3
-A33 -.W -.19
-.x --- -.&
-.ME -mu? -.l’f3
~. ~. -..;1
-------.@
.176 +!53
.Uo –.35S?
.066 –.334

-:% =
-.040–.Sm
-W3 -S33

X?J :.

--- -S1
-.Ok? -.*
.m6 ---
-.03?2-.m3

---
,--
.371
.W
S5
.E39
.!U2
.197
.194
.W
.Eu?
.I.9e
---

---
-.s3
-,549
-.543
---

-.%9
---
-.X53
-.5Q3
---

-.%5
-.417

<$J

---

---
,--
.W
.361
.*Q

:~
.255

:5$
:%,--
.2U?
.Qll
.A9

J57
,I@l
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TABLE rv.– CammED m
of

titlm I-.1” I .3-2.T al -.OO d.-(’=U+.2? &.@

h pi % P3

.- -- -- 0.%7

. . -- -.U9 .745
-- .- -.a35 .34.3
-- -— -.*9 .473
-- -- -.255 ;$-- -- --
-- -- -.272 .?zl
.- -- -.* .m
-- -- -.193 .W-- -- -J% .*

-. -- -- .943
-- -- -.U7 .631
-- --
-- -- ::; :g
-- --
-- -- -.37 :*
-- -- -.?23 .Fi’9
-- —- -.$3 ;~
-- --

-:s .1s’1
-- --
-- -- :3 ?;
-- -- -.. -la
-- --
-- -- -- :167

-- -- -- --
-- --
-- -- -Xl X3
-- -- -.341 AM
-- -- -.m .3by
-- -- -.* .336
-- --
-- -- -Xi :Z
. -- -.@ .=
-- -- -.* .Z03
-- -- -.WJ --
-- -- -.593 --
-- -- -.s -~
-- -- 4-.5e.3.1
-- -- -.337 .US
-- —- -- .lbb

,
—

%

0 -m .10
1 ,

1 1 .
7 % % %
7=
1 -- 0.737 --
.933 0.193 .38+ O.ul
.&J .09b .179 m

.Obg .lK -.C47
.733 .0% .OCn -.056
..5.$(–- .032 --
.333 –.016 .Olz -.U79
.bm -.og .W -.*

~.m -.026 +X+ .0.$
-m -.’ml -.*

1
.967 .176 :% .X
.933 .@A1 .H?b -.033
.9X3 -- .w~ --
.867 .021 SW -.031
.&m –.039 .Co3 -X0
.733 -.OEO -S@ -.143
..%7 -.W9 -.W -.167
.ka -–- -.063 --
.jE& :. z. ~.

boo -.113 -J&? -.162
.W7 -.m -- -.137
~.133 -JY3Y -.qm -.U9

-- -.om --

‘n lP’ II ‘u “ I ‘u lP’
p.k.

—

.23

-- --
-- -- It_>4-- ---- -- .291-- -- .23
-- -- .176
.- -- .149
-- -— .M3
-- -- .CK5-- -- .W3

—— ——
-- -- .33Y
-— —— .mf
-- —-
-- -— .173
-- -- .@
-- --
-- -- -:%
-- -- -.063
-. -— -m%
-- —-
-- --
-- -- :EJ
-- --
-- -- -AT

-- -— --
-- -- .=53
-- -- .193
-- -- .0?9
-- -- .039
-- --
-- --
—- --
-- --
-- --
-- --

1
--

.23 .97

.4* .*

.370 .U37

.291 .133

.S+2 .035

.3.(% .027
J06 -.CG3
.053 -.W
.LW -.03

— —
0.&m
.X6
.3%
.Z15
.IB6
.lw
.W7
.M1
.U5
.n6

:EJ

.=’9
Job
.13?
.@
.Z51
.03
.03.1

.OIS

:&
-W

--
--

.2$5

.167

.H9

.W

.0s

.037
J31t
.035
--
--

-Jf5
-m
-.ozb
-.0s

--
.6Z3
.5b3
.451
.3%
:3ZJ

.L31

.3XJ

.ml

--
--
--
--
--

--
--
--
--
——-

--
--
--
--
--
--

--
--
--
--
—-

--
--
--
--
--
--
--
--
--
--

--
-.=
-.151
-Ju
-.Lyl
-ml
-.L3?
-lb
-.1b3
-.lm

X2
.735
.*
.%9
.5?3
.435
.*
-a
.*

——

.6U

.*

:&
.355
.270
.ti
.m
.176
.m3
-m
.M3
.179

--
--
--
--
--
--
--
--
--
--

—-
--
--
--
--
--
--
--

--
--
--
--
--
--
—
--
--
-.
--
--
—-
--
—-
--
--
--
--
--
--
--
--

--

-—
--
--
--
--
--
--
--

—-

--
--
--
--
--

--
--
--
--
--
--
—
--
--
--
--
--
--
--
--
--

--
--
—
-—
--
-—

IT
Xi :–$3.s
.397
,26 -- :2$
.Pb2 .W .33
.@ -.m ;%
.@53 -.077
.05 -.IW .033
.033 -.@ .03A
.@ –J% .033
.075 –@+ -*
.@! -A69 -.W
.061 -.141 .037
.03 -.Ill .U21
.ml -.@ .02+

.-
--
-—
--
--
--
--
--
--
--
--
--
--
--

——
-. 5=5
~.

-.*3
-.272
-.83
-.237
-.276
-S5

$SJ

-.zm
-.192

iii

1 ---- --

m -- -- --
.s55 .’=6.W -Jm
.933 -.= .073 -Jm
.9E -.~ -.C03 -.@
:% :?: -.. y%

.LW -J@ –.UP -.m

.303 -J35 -.0!32-.237

.m -.@ -.lm -.ZU3

.Tu –X.? -- -.=I

.W -.16b -- -.233

.622 -.WO -.lla -=33

.!76 -.@ -.U -=9
;% -.? :.-:7

1.Z.0$6
-.1323
-.067
-.095
.-
-.146
-.176

--
—-
.376
;~

.145
-WI
.ti
.m!l

-.CU?
-.@

--
--
--
--
--
--
--
—-
--
--

--
--
--
--
--

—-
--
--
--
--
—-
--
—-
--
—-
-—
--
—-
--
--
--
.

-Xl
--w
-.33

-.?m

:%
-.378
--

–.333
–.*

:2J
-.*

--
--
.X7
A&

-353
-w
-m
;%

.156

.19

X8
.ti3
.176

-_”
–.055
-.@?

.15

—

-- --
--am
-+33

-.ra
----

II
-.U3

-- -— -X8

3+?
-.017

-.2U –-
-.E22 -.0s
-.ti -.033
-.* -.033

-- 1-- 11-
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TAmE Iv.- CmcLmED

P mail.10 a+

% % % %

.5M--– --- --–

.472 --- --- 0.273
;g ::: ::: :$

--- --- .l.w.
:% --- --- -lea
:g --- --- dJ

--- ---
.Sbb --- --- .W
=36 --- --- .~

.397.--- --– ---

.b~ --- --– .l.f3

.353 --- --- m

.39 --- --- ---

:% ::: ::: -:3
.=L9 --- --- -.033
JWJ ::: ::: -.057

-.*
:x ::- --- -.q3

- --- -.069
.177 --- --- -.C4+?
,-- --- ---
JtJ --- --- :3

--- ---

,-- --- --- ---
--- --- --- A31
.312 --- --- Al
=55 --- --- -.037
.2!0 --- --- -.G-7Y
.=9 --- --- -.092
.191 --- —-- ---
J&l --- --- -.lSy
.~.j --- --- -.137
.170 --- --- ---
,-- --- -- -J2b
,-- --- -- - -.ub
.tiy --- -- - -J@
.170 --- -- - -.W
.176 --- –-– -.093
.’=9 --- --- -.524

L

U43.E$ UdLl.10

% % PU %

--- --- --- ---
O.bbl O.y.?j --- --–
-.409 Am --- ---
-.261 .E71 --- ---
-.l’p .W1 --- ---
-.l@3 ,* --- ---
_.m .92 --- ----.lJQ

.- --- --–
-.U6 :x ::: ---
-J.33 .-—

--- --- --- ---

-.%5 ;g :-: :::
-.51E
-.& .~ .-z _ ---
-.b19 .* --- ---

-.33 .g --- ---
--- ---

-m :!2!%--- ---
-.353 .W3 --- ---
-.3.!4 .lm --- ---
-.Q39 .@ --- ---
-.=7 J@ --- ---
-.203 .Wb --- ---
-Jn .1* --- ---
-.W! .ls3 --- ---

--- --- --- ---

-J@ --- --- ---

2E :3 ::: :::
--- MO --- ---
-.533 .33? --- ---
--- .@ --- ---
-.933 J* --- ––-
-.!nl ASfJ ::: :--
---
-.346 .2C5 --- -~:
-.wa .lLu --- ---
-we --- --- ---
-.39 .L3b --- ---
-.* J@ --- ---

-.6S7 .QIJ?--- ---

=r=: lirl

F—
b

—
---
---
---
---
---
---
---
---
---
---
—
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---

T
Knn .-

7
+ %

1 --—

~~3 0.lC13
.Obg

Am
.733 :%
.667 ---
.533 .03
Am .@=l
.@ .Om

0 .U21

.

h
—
---
0.367
-.334
-.3W
-.W
---
~.

--m
-Jo

—
.

%

---
D.lbg

Iij
%
-.o16

E—

d%
—

).e!

—

1.X

—

).75

—

T
.*7 ---
.U34 -0.03
da -m

:% %-i
.~9 ---
.031 -.ofi
.’=5 -.036
.019 -.025
.Ou -.037

---
---
---
---
---
---
---
---
---
---

---
---
---
---
-—-
---
---
---
---
---

1
--- ---
D.353 ---
.30T ---

f% ---
.$V ---
.@ ---
.* ---
.* ---
.U ---
.@ ---, , 1

Iii
1
.%7
.933
.%a
.&7

fj

:%

.f&
-133

0

--- .362
.033
.@
.ob3

;g

.0S1
S@
.Gm
.031

--- .b3b --- ---
-.H-7 .L93 --- --–
-.1P .UQ --- ---

-.J.55 .07b --- ---
-.lk .0.s --- ---
-.E’A .030 --- ---
-.W .017 --- ---

-.W .Olb --- ---
--- .o15 --- ---
-.u~ _:~k --- ---

-.W --- ---

-.lw .031 --- ---
-al --- --- ---

-.m3 .0% --- ---
--- -.031 --- ---

--- --- --- ---
--- --- --- —--

-.ti .fw --- ---
-.& .03? --- ---
-,- _.o13 --- ---
-,fal -.03 --- ---
--- -.okl --- ---
-.~ _.lJq --- ---
-s% -.ob6 --- ---
-.194 -.ob --- ---
-.lm --- --- ---
-.@ --- --- ---
-,IQ -.O* --- ---
-.* -.031 --- ---
-.* _.~ --- ---

--- -.W7 --- ---

---
-m
-.479
-.kT1
-.%

-.l(ll
-.339
---

ylj

-.*
-.*
---

---

:s
.0%
.09
.C03
-.*
-.065
-.0%
-.ca3

:2

-.0+7
-.*

---
.Ola
-.olb
---

-Ah
-.093
-.lnb
-.IJ4
-.IJQ
-.W
-.3U
-.U%
-.05+
-.Cal
-.*

-_-l ---

-:%
.297 ---
.VJ ---
.IB1 ---
m? ---
.Ca4 ---
.036 ---
.O11 ---

-.OX ---
-S@ ---
-.001---
-.Ox. ---

%J :::---

---
-.oi?a
-.042
-.047
-.053---
-.055
-mm

2%
-.043

--
.ob7
.0!5---

1
1 ---

m ---
.s55 -.@
.933 -.oi’h
.9M -.0P3
.- -J03
.W ---
.WI -.113
.&m -.3M
.756 -,ue
.711 ---
.’%7 -WI
.62? -.
:% yj

.M4 ----

7---- ---
---
-.x

~g
---
---
-J@
-.482
-MS
-.*
-.303.
-.m
-.s?%
---

---
---
.014
-.033
-.M7
-.W
-.H3
-.U1
-An
-J59
-WI
-.I12
---
-JIM
-.WJ
-.W5

---
-.ca
-.0.33
-X7
-J@
-.177
---

-.1%
-.’=5
---
-.IB3
-.m
-J/52
-.I.53
-.lbl
-.13k

--- ---
--- ---
.u? ---
.073 ---
.@ ---
-.’W ---
-.033 ---
-.G51 ---
-Jm ---
-.m33 ---
-SeI ---
-.OIB ---
--- ---
-,032 ---
-.W ---
-.W ---

---
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---

.-w-

.09

.0?2
S&
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TABLE v.– EXPERIMENTALI!RESSURECLIEFFICIEIW%
[M = 1.53]

I p.o”
wad-a

t mm,ica I --0.10 C@.s”

, airfoil

55.2” I CA.8

J

u=3.8°

!

P= P,

. . . . .-
0s 0.W7
:. .%6

:% ~~

-.311 .376
-J.lS .3LP

:3 %

.- .-. .

-.352 .641
-.2%? .5X
-m M5
--253 .%7
-.= .33a
-m .*
:g *

-.m :Z
-.E39 J@

;= ~

-.3.Z .176

.Ja.l”

4%

0.27

0.32

0.37

, .

h

K
.3s0
.m
.17
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.W
.079

z
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$

.*

:%
.(U7
.(XJ9
.M3
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.CQT
.O1.2
.@
—
-.
.-.
.s3
.Ua
,-.
.&a
.Ce?

:2
,.cnl
.&9
,.-
,.om.
.@
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, 1 —

%

z
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:%
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.=9

%
.5X?
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.33
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.*
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.1?7
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2s3
—
---
---
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---
.S??4
.W
.22!3
.W7
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---
.X6

J@
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1

% %

.- ----
Lbm O.@
Au Am
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.ml -.o11
J% -au
.12s -.023
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$ ‘u
1
.933 0.17-(
jSJ .@l

.O*
.133 .033
.667 ---
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.ku .Olb
.* .Il12
0 .Ce3

%
.---
).o&
..13.7
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-.;
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-.033
-.q6
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x
-.177
---

-.m’(
-.!m
-.=5
-.=9
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-.193
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-.173
-.3.5s
-.lk3
-.133
—
---
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-.s%
---

-am
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-.&
-.*
-.ET9
-.s3
-. am
-.W
---

%
—---
D.23.I
--m
-.272
-.2%5
---
-.247
-ml
-.173
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:.%
-.333
---

-.359
-.339
-.XA
-.331
-.2P2
--m
-.3W
-.m
-.=5
-An
-.Kc?
—
---
---
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---

-m
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-.*
-.*
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-.*
---

%
—.-.
1.3?7
-.m
-.*
-.*
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-.1?9
-.137
-.=5
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X
-.S51

::

-.35
-.m
-.B7
-.@
-.255

-.2J-.2$

-.lW
-JF3
—
---
-.W
-.336
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-.3X
---
-A03
-WI
---

-.*
-.?.%
-.3P
-.m
-.S93
-S4

%
—
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.55P
.Xa
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.3Y7
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-.
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.k@
.335
-a
.X6
.233

.&

~

—
--
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.369

.W3

.a
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.Su?
.ti

--
.2m
.195
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L5g3 ---
.W 0.076
.127 -.@
.* -.ca
Al -.ca
.m ---
.03 -.
.@ -.%
.@ -.CM
J&33 -.03

.- ---

-w .(u6
.W -Stn
.0%? ---
.mz -.UKI
-.OU -.m
-.03? -.3.33
-.CA6 -J&
--ml -.142
;% :UJ

-.* -:123
-.(?M -.m
-.037 -.m
-.ab -.056

I
L7a? ---
.45-3-o.l@
.37 -Jm6
.23$ -.*
.Z17 --m
.X4 ---
.179 -.=0
.V3 -J8k
.ti -.m
.140 -.133

1
.%7
.933
.X0

:2
.733
Ml
.613

:fj

.267
J33
0

..-
.Un
.’W..-

1
f!J :g

-:eo22 ---
.2U -.297
.m -.x8
.=7 -.20
.m -.3?4
.* :.
.m3

/g :aj

-.192
.C66 -A% 1

---
.W -Jm
.%7 -.0%!
.293 -a’%
.W -.035
.172 -

%.m3 -.1
.@ -m
.031 -.U3
.Ov -.176
:~7 -.M7

m& :5J

Al -as

o
-.W
--w
-.ocil
-.o’h
-.0%
-.052
-.oa

:%&

T
1m3~~=
.s55 .(X9
.933 -.=
.9X2 -.OM
..9@ -.053
.e6’f---
J345 -.VU
.50 -.3D7
.7% -m
.nl --m
6& -:llJ

:g ~;f

-

l-!-
------------..@---.*

.k24 J&? .w .030

.3n :3 fl -.m
.- -da

.253 .OM -G -.*

.265 --- .aQ ---

.~ ;g :5 ;$

.W -.097 -.033. :.

.X :% :?- -J@

~g :% ;% :%

.173 -.* -X&l -J46

--- ---
--- -.ai?
.%5 -.193
.d -..m?
.165 -J@
.Uf2 -m
.U76 ---
~ :J5y

.,~ ---
-.CU3 -.235
-.m2 -.@
---
-.olb :%
-.OIO -.W
-.(IM -.lgl

--- ---
-.3!5 ---
-.33? .W
-.W .W
--- .337
-.2=5 .2’97
---

2% 3

;:g ij

-.= ---
-A@ a63
:% .#

.lh?1
.*7 -.W
-AM -JPI
--- -.12
-.m -.163
-JJn ---
-Z&+ -J&
-.m’3 -4%
-Sm -
-.If% -a
--- -J&

;% 2%
:% ~:~

.& -.

.2Y3 +
---

.m -.+7
JOl ---
.W -ml
.0’72 -.a
.0% -.*
.046 -.333
--- -.35!7
.W. -.*
.C# ---
.* .-.33
.OS1 ---

. UJ

.

I1’
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TA131E V.- CUt$TIEUED

ni.#rtK@ pm 1
3kmnk9m drroil

m-w” I E-o.lf I -...”It==2tati0n a=o.l”

T
pm %

--- 0.7U
0.233 .32$
.111 .*
.Obg .1OE
.0$2

--- :x
.031 .W

o. .02a
-.m3 .032

.014

--2.3°

:

% %

--- 0.777
O.ul Ji.s

.021 .’26!
-.039 .207
-.0!3 .133
---
-do .ml
-.M8 .Om
---L%3
-.wf x

--- .775
.363

-:%7 .337
--- J@
-.075 M
-.MS .loh
-.m m
-.XQ -w
-.15 .o16
-.155 .@
-.M -Ml
-.1$3 -.C03
-.. m&

-.lm .lm3

a.,”I n+.,”I U-B.EI” a-lo .1“

FL-

IL
‘n PI %

--- O..@? ---
O.olg .29 -0.097

:3 ;~ ::

---

--M 3 :.X
-M .157 -S%
-.u3 .X37 -mlig
.094 .U? -.lk?

%
—
---
o.*
.2W
.173
.M

:%’
.029

-.MN
-.o12
—
---

.234
-m
.m

-:5
-JJ’n
-m
-.=7
-.32$
-lea
-Job
-X%?
-.um—

---

.W
,Om
,C@.1
-.olh
-.06
---
-.1o1
-.13
---

-.U9
-.160
-J%
-.M9
-J14
-J70

—

PI Pu Pz

:

). ---
7 -curs

:4s+ -.e3k
.li3h -.’263
.s9 -.m
.339 ---
.293 ‘4a

:% :3

.4 --w

:g :.-~-

fg -.s9
---

.S -.313

.317 -.323
gj -.3!+3

-.3bl
.197 -.312
,178 -.3e?
,176 -.3M
.1.50 -.s0

;$ ;%

---
Owl
.385

:%
.216
.1%
.301
.067
m L
-------
‘;$ “:%J
.*3 .036
.295 .Olo
:% -.09

-.09
.W -.0%
.Ue -do

.-----
1
,-----
!.646 -o.ly3

:fii ;%
.W -.074
.%6 -074
.255 -.lo3
am -.3U
.W .1o4
-m -w

---
).lti
.fS@
.579
*9W
.h’p
;yJ

.@

.ti3—

---
.%@
.619

:?j

:3*
.2h6
.w9
A%
.160

g

.U51—

---
---

:Kl

:3
.W3
.N.l
.21J

:x

---
,16S
.19
.lE

—

I
---.po

.1% &Jl

.W .129
---
.CL9 A)*

-,OU .037
-.039 -.02a
-.mfl -.WJ
--ma -w
-.002 -.2.9+
-J161 -X&5
-.a31 -*
-m -

3
-& -.0
-.m -

------
1
---
-.’g :$ ;.
--- --
-.172 ,2k’7 -.~
-.1% .W -.m
-.=5 J39 -.*
.E$!a .103 +zu
.2s9 .W -.33
-. =4 .m -.3J%
-pm .m ---
-J% .* -.$27’5
-m .O’3a -.=3

=% % 3$

---
A33
.34
=79
.=?
.M9
.076
.-

.013
-43?
-.047
-Am
-.043
-m
-.W—

---
---
.$53
X22
.I.P3
.072
S@
,WXd

-.033
-J.%
-ml
-@7
---
-m
-.los
-.M1

—

1
,--
.fig -J@
.m.a -&W
.433 YEU2
.371 -em
.* -.M
.=3 -.=7
.lM -WY
.M1 –.ti
:x ~~

.064 -:-

.076 -.223

.W -.19

.C63 -l-n1
:?$:%
.373 .~
.322 -.017
.@ -.C93
.M -J@
.63S -.I.!I’2
.OW -.173
.CQ8 -.I.03
.ma -..
.Ow
.o13 -.M
.025 -.lZ
.033 -.IJ4

.ti
Am
.ui

0

‘ma
.s?3
.%?3

‘iii;%.-#
.W
.&37
.62?
,578
.933
AM

—

---1--- ---1 ---1--- ---1---

I
-------.=
.W :g
.3%
--- .073
ml .03S!
,283 ---
,262 -,025
.23$ -J%%
.2m ---
ml -.W7

-.1CL9
.1;
g ;g

.l~ -k

--- ---
--- -.la
.3b6 -.M
.m -.l!a
.Ma -J.&
.1X -.*
.W ---
J-m -.115
.039 -.UJ3
.WY ----
‘,
.,ola-.Sy
‘--- ~g

..024-:2P4

..019-.2M1
,__,---.’29
.@ -w3
.3s3 .!q3
.Q73 ---
.S!13 .=
.170 ---
.W -..
.303
.m ---
.066 -.33.5
.0% -.s7

-.311
X2 -.wk
.’W -.*
.027 .=3

--- ---

:2J -:%
--- .W
-.3n WJ
---
-s5 al
-.367 .ex
--- .=7
-.3W .m
-.* , .=2

:g -~

-.W3 .V3

--- ---
.031 .93
.m3

-.m6 -“:
.W4 -.Cel
--- -.046
-.078 -.0$5
-.3KQ -ml
-.3.L3+X7
-.lPb -Job
-.IJ23---
-=9 -.W
-Am -.3.07
-.123 -.1o3
--- -m

--- ---
-.. so

-.lm --”-?
-.33 .LTp
--- .*
-.3.%.@
-w-r m
-.3.91.Iml
-m -.CSZ
-.l& ---
-.W3 –.oq
-.lm -.037
-.19 -JzO
--- -.09

--- ---

;!J-~
--- =7
+2x? ,3.M
-mm J2e4
-mm ,076
-.3-71..0!$3
-.E-70---

:XJ ~

---- .0b4

---
---
+39
-.3%
-.3M
---

--- ---
.Mo -’A&
.3U--- -.3+%
.x!+. -.3%
.e ----
.233
.m6 -.375

-.370
:% -.378
--- -.378
.3.47 -.3Ea
.lkl ---
JM -.353
.lko ---

-.319
-.337
-.338
-.342
-.343
-.341
-:-
-.33Y

— 1 1 1



TA132XV.- CCWl!ItJUED L4J
o

2mJM-lm. mlrfoil

P.3-01” I -2.9 e P .

Q p“

.595 ---

.397 -0.243

.Z%? -.W

.* -.X35

.= -.*
J% ---
.173 ---
.1Y7 -.@
.lM -.lhl
.@ -J35

.23 ---

.3% -.s

.263

.215
-.316
---

.W -.369

.W -.3%

.I15 -.*

.0!33-.39

.@% -.*

.Ce4 -.&3

.07-7-.2$9

.075 -.ti

.072 -.W6

.LT7h-.lB3

.@ -.l.m

.- ---
-. -..
.2S3 -.4M
.175 -.L3
-- -.!35
.IC9 -.k?.l
.a33 ---
.U75 -k%
.C& -Al?
.L151-.4C0
-V3 -.B3

.G ::%

.LWJ ---

.06? -.295

.052 ---

=%4-= U-8.6+ I m-l

1
10

PI

‘.&
.Yn
.=
.4&
:%

.37

.3s=

.32

-
.%
.Z4

:2
.353
.331
.’26?
.39
.23?
.233

~

.i?l?

H

‘.iG
.@
.336
.@
.=75
.*
-m
.2?3
.245
.233
--
.213
.Z@
.1%?
.

-
Q

.687

.Zm

.W

.W

.35

.3%

.3=

.&

%

.9J9

.s9

.W2

.359

.%

.W?
-w
-N
.237
.’a?
.222
.W
.197
.197
.W

--

.%

.3s2

.%

.*

.245

.226

.=9

.=3

.G

.183

.Zm
J55

Fz p.

.& -m

.23 -.333

.473 -.279

.ty -.liy

.km -.UY

.3zl -.W

.m --m

.E67 --m

.=3 -.U7

.- ---
.* - .b~y
.W -Ala
.Iw -.*
.3R -.%
.?JO -.%3
.E55 -.*
.a9 -.2%
.lg’7 -.$%?
J&3 -.243
.lg2 -.I?37
.& -.a
J%’ -J69
.177 -J&?
.179 -.178

.;; :X

.3* -.k31

.a ---

.*7 -.424

.B ---

.X5 -.426

.* -.%23

.U5 ---

.19 -.\13

.3M -.393

.s ::%

.133 -.*

.* -.?5

T
p.%

---o.kq

‘;: :%.*
.0k3 .Ow

-.Z :%
JE2 .f=4
.022 .fJ19
.@+ .0171

Pu %

- 0.%6U26 J%36
-.C+3 ~
--W9
--W3 .10

~:.L; .
-.* .
-.Q39 .V3
-.033 J-67

%

.63?

.9X

.h12

.373

.3?I

.3X3

.2?8

.254

.239

.=9

~

.3?3

.*3

.Y3

.&

.2Z2

.1*

.&-l

.177

.174

.172

.165

.M1

.1%
—
.-
-.

:s

.&

.ZU6

.195

.178

.J.e6

.US.5

‘.%

:%
.UA

Pu

--
).*
-.a
-.s3
-.SJ3

-.Z
::~

--m

-
-.5s5
-.*

:.s
-.359
-.m
-.*
-.3=I
-.=
-.*
-.*3
-.212
-.’Am
-.zol
—
--
.-

-.s3
-.401
-.W
-Am.

:.&
:%

-.33
-.3?.9
-.379
--
--ml
--

%1%1% ?Il
—
---
).397
-..274
-.193
-.*
-s7
-.1o1
- .loh
::$

~.iG
-.372
-.352
-.33!3
-.m
-.*
-.mk
-.=3
-.z?l
-.217
-.W
-.177
-.161
-.153
—

-i%
-.!27
-M7
G3i---
-Am
-.?57---
-.B3
-Am
-.237
-.271
-.*
-.=

1
.933
.867
.m
.733
-667
.533
.bm
.267
0

T
.%7
.939
.9
.867
.&a
,739
-m
.6UJ
.533
A&
.hCt
.*
.133

0

TT
;$;:$;.;:

.*3E
.4’7 .034 .33
$g -.O& .359

.Ifa -:oli :%

.IU -.@ .=8

.326 -.W7 .1%

.U3 -.034 .179

---
am
-.141
-J59
-.lm
..-
-.037
-.C87
-Ml
-.q6

m---.W5 :ml:.% -.%:223
.Lu2 .(L2 -.wl .133 .=!3

- -.017 -- -
:.& -.oa -.~ % :.;;
-.W3 -.0?3 -.=7 .0s -.*
- -w -.*5 -.L?3 .028 -.m
--w -.C55 -.132 .013. -.1%
-.o$t -.G% -.u6 .Cn6 -.187
-.0% -.m -.119 .Ws3 -.liu
-.CM -.
-.* -.% ::= :% H
-.0+2 -.OM -.C5’9 .K!J -.1*
-.O* -.@L1 -.@l .tm6 -.M
-.* -.CM -.C93 .CQ3 -.133

I I
---- ---- .

I I
---- ..-.

.?3-6

.151

.m

.:%
..cck

.253 -GM

.lm .0s?

.13-3 .’.=5

.@ .C@

.cqJ -.033
-.C04 -.LM6
-.033 -cm
-.053 - -Me
-S&2 -.I03
-.063 -.U13
-.C53 -.lW
-.032 -.634
-.0+?3-.m
-.om -J&

.W -.-@

.am -.3s

.233 -.044

.191 -.062
J23 -.U
.071 -.@
.& -.141
.Ola -J.%?
.C& -.l!53
.C@ -.149
.OU -.137
.& -l%
.037 -.W’
.@+3 -.laa

.b72

.593

.327

.2?4

.215

.I.61
-.@
-.042
-.om
-ml
-.(3W
-.03.
-.018

.m”

.C91

.a31

.M5
d&

.lm

.03k-.als

Y--
m
.97)
.933
.92
.&

:Z
.eY1
.7X
.7U

:2
.7F!
.533
.U6

I 1 1 1
-. -- ---- ---- --

-- -- -- - -- ----

1 !
---- ---- .

IT
---------.a53 ---

.=5 -.233 .306
-m -.2% .*
.W -.= .191
.m -.225 .144
.03 --- .lm
.O10 -.W9 .’.-@
.Olk -.223 .070
.0* --- .053
.C@J -.=9 .qo
.016-.2?0

..~b -“T-
.i& -.* .075
JOJ ;.:$ .m

.m

.147 --- .@

.106 .M6 -.ID5

.0k3 ;% ::*-O

.@

--3
-.G+6
- .Om
-.c.!b

-.LV5
-S@

-.%
-:2

-:%’
-.W

-.&-
-.@l
-.035
-.m

-.X39
-.163
-.17s
-.36-7
---

.11o -.277

.u78 -.s55
--- -.273.

.O11 -.278
-.010 ---
-.039 -.2?Q
-.LW6 -.W
-.W7 -.*
-.03 -.264
-.. -.2M
-.033 -z@
-.032 -A%
-.=9 -.233
-.@ ---

---
D.n -.03

-.lca
-.111
-.W
-.097
-.03
-.&
-.d33 I

-W-7
-.159
-.1?3
-.193
.170
m
.J3J
.153

!4
--

r

‘1’
. .

i ‘1,,



,# .

WiBIE v.- ~

B-9’=

I S+aticmI a-o.1” a-2.5J -5P

% p: pm 5

.-. o.* --- ---
>.1$6.W --- ---
.C52 .?3 --- ---

-.017 .231 --- ---
-.& .153 --- ---

.Mh --- ---
:.Z Jon --- ---

::% :% ::: :::. . .

--- JB7 --- ---

.W J@ --- ---

.013 S& ::: ---
---
-.C% .1o1 --- :::
-.533 .lsl --- ---
-.W .CYll --- ---
1:2 .@4 --- ---

.@ --- ---
-.167 .(D9 --- ---
-.163 0 --- ---

-.W -.0C5 --- ---
-.V8 -ml --- ---
-.le3 .W --- ---
-J@ .(U --- ---

--- --- --- ---
--- --- --- -..
+& ;% ::: :::

-.W -.% :-- ---
-.W

.077 -:: :::
:.& ;OY’J ::- ---
-m - . . .
..178 .o1’7 --- ---
-.L?4 -.o11 --- ---
-.173 --- --- ---
-ml - .0J?4 --- ---
-.1% -.035 --- ---
-.2V3 - .0s --- ---
--- -.0+6 --- ---

P
—

%
—
---
.-.
..-
---
---
---
---
---
..-
..-
—
---
---
---
-..
-..
---
---
---
---
---
.-.
---
---
--.
---

---
---
.-.
---
---
---
.-.
.-.
---
---
---
---
.-.
.-.
---
---

P ado .10

% Pu pa

.G ::: :::

.7* --- ---

.6S --- ---

.X@ --- ---

.W3 --- ---
;$ ::: ::-

.- --- --:

.2* --- ---

.& ~~~ ~~~
;% ~- -.

:~ ;:: :::
. . .

.331 --- ---

.qg --- ---
,220 --- ---
.153 --- ---

:8 ::: :::
---

.176 --- ---

.1P --- ---

-- .-. ---

.&- ::: ~::

.% --- ---

.49 --- ---

.%5 --- ---

.33 --- ---

.ss2 --- ---

.&3 --- ---
,2M --- ---
.2XJ --- ---
m --- ---
-- --- ---

.177 --- ---

.177 --- ---

.l& --- ---

1

3++, P=

.
---
I,*3
---
-ml
-.1%?

:.s
-.29
-.197
-.*
—

:.%
-J&7

::=

-.s32
-.wi
-.9M
-.33

;:=

-.W
—
---
..-
-.260
-.*
-.m
-.m

:.s
-:W
-.W
-.s3
-.35
-.?27
---

-.3?J
---
—

‘T
.sul ------
.70T ------

;g::::::
I

;~::::::

.sQ ------

.271 ------

.Q16 ------
----- .

. . . . . .
----- .

.-.
D.yl
.270
.199
.139
.@
-m

D
-.U9
-.m—
---

$
.=7

-.ua
-.097
-.W
-.W
-.E3
-.135
-.327
-.m3
-.@

. . .
.=
.302
.053
.f313
-.023
---
-.C83
-.m
---
-.U3
-.163
-.172

::%
-.19
—

I
.---
..3Ql---

:K&
.316---
.@ ---
.365---
.llE ---
.w5 ---

.2:::
5&---

.3W :::
=77 ---
.170 -- -
.l.u7 ---
@g---

.!X% :::

.m2 ---

.cQ2---

.~6---

.2Q3 ---

.-.
).lCJI
-.0!6
-.0s
-.033
-.OM
-.@l
-.W
-.W
-J13

---
-.m
-.147
-.m
-.l!a
-.lm
-.W
-.=
-.=93
-.2M
-.*
-.23$
-.=
-.V5
-.172

:.%
-.!a7
-.=9

:.$
---

::%

=&i
-.2y
-.=

::%
-.m

1
1 .638
.9er - .*-.;45
.933 .1o3 X7”
.303 --- .I.lo
.067 .@ .m6
.em al .03?
.733 -.0% -.032
.@ -.037 ::~s

g :;% ;:%

.km -.3m -.W
:?g -.om -.072

-.076 -.c61
o .-.0s9-.@

“.i~ -.G
.335 .M4
:2 .337

.W5 :X

:% .W1
..Oa -.m3
-J253 -.09
-.2 ;.%

-.U13 -:059
154 -.0%
m -.olq

!1:::1:::11.

t

y:_.
-----

.w ------

.M . . . . . .

---- ----
---- ----

.qE------

.ku --.---
. . ----

.G ------

.272 ------
:?g :::---

.-.
)------

-. (

-.0!
-.& .

T
----

-$2-.&
.&

:%? :3
.&

:.; .@9
-.* -.cci1

1 ---- --
.9m ------
.555 .“7!3 J&

:g ;% -.~~

.W -.”39 -:033

.13xl-.* -.2%

.7% -.M7 -.@

.7U -.W -.*

:; ;:y :~

.533 -:M2 -:=5
M6----.ul

. . . . .

.a :::

.33s ---

.@ ---

.ltm ---

.133 ---

.3n3 ---

.C43 .-.

.G26 ---

.017 ---

.W3 ---
.- -..

.ii

.1191--- I-.- ll::i& ;:%

-LL
-“”. . - . . . .

.lk7 ------

.M ------

.332 ------

.~3-.---- 1
.-.%-.@

-.lm -.@]
-l% -.lu -1_.039---

---:z---



TABL3 v.– cOmumED

—

,1%
7
&
i--
.933
.e67
.En3
.733
.667
.X3

:%
D

1
.967
.933
-w
.%7

:W3
.667
.@)
.X3
.k.a
.4m
.267
.133

D

1 1

$F% %%------0.335
--- 4.W .470

% % % % %
--- ——- -_— —-- ---
--- -- O.w 0.2+’50.353
--- __ .W .2= .UJ3
—-- -— .U31 .m .Cm
--— -—— .153 .3.61 .076
--- —_ .139 .143 .@
--- —- .117 .llb .0b9
--- —- .lcr2 .Oja .03b
--- -- .Im .@ .033
—-- -- .06/5 .C63 .010

--- --- --- --- ---
--- -- .210 .am .C&
—-- -- .150 .160 .037
—-- __ .015
——. -. :% :% .’Xn
--- -- .036 .035 -.IS?4
—-_ __ S@ -.O&j -Al
--- -- -.o12 -. C&g -.073
--- -- -.033 -.ob7 -.@?
--- -- -.LE3 -.05s -.0B5
—-- -- -.253 -.09 -.o&
--- -- -.036 -.dtl –cm
--- -- -JX23 -.032 –.otl
--- -- -.017 -m+ -.(%1
-—- -- -Lm3 -.027 -.Oj-2

--- --- --- --- ---
--— -- .13.6 --- -.
--- -- -m .@ -. %
--- -- .m9 -,*
-—- —- -:@ -.CC6 -.CL36

–.0% -SW -.=2
-.079 ---

--- -- –.@ -..392 -.lb9
--- -- -.’J79 ~. -J.%
--- --- --- ---
--- -- -.C31 –.lm -.lba
--- -- –.G15 -.030 -J-37
--- -- -.@ --- -.328
--- -- –-w -.074 -.W
--- -- -.qil -.@ -.11o
--— -- -.0$6 -.U33 -Jab

1 1
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..-
-.076
-.o’n
-.C&l
--m3—
---

.G?Y
-.mz?
. . .

-.079
-.W
-.ti
-.@
---

-.H3

;%
-.m
-.*
---
—
---

:..U
-.042
-.07%
-.@
---

-.um
-.@
-.162
-.1’(Y
-.M4
-a
-.2A%
-.W7

%

---
0.283
-.16s
--193
-.W

:.2
-.2m

r
-.1
-.13

~.G
-.a3
---

;%

-.273
-.e91

:.Z
-.275
-.ti
-.223
-.U9
---

---
---

-.273
-.k%3
-.2%3
-.X2
---
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-.W
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-.203
---

---

1.G
-.33?
-.=
-.s
---

-m
-.3M
-L&a
-.351
-.=
-.346
-.333
-.m
---

%1% % %1% % P=

---
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.447 -o.tm .X3
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.E@
.ID3
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-.I.@
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.ml -.135-

--

.Gi

.319

.3W

.*
Al
.243
.a~
.m3
--

.;;

.M53

:K?

%&a
.933

:%
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,-. -.099
.375 -S&
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-.ln .3s7
-.1?9 J.m
--- S@
-.M6 .093
-.IJ3 .@

;g (;

--- m

------
_— ----

:%
.=9
.=9

.-w-

.le+

1
1 ---
.!370---
.s5s .03J.
.933 -.023
.m -.*
.S39 -.056
.o& ---
.ak> -.Cal
Am -.o96
.776 -.u
.7U .097
.667 -.091
.& -.ca3
.578 -.073
.533 -.673
.M6 ---

---
---
.I.18
.0%
au
.022
.ml
..m7
,.OV
..013
---
,--
.Lm3
.@o
.O11
km

--

.-@-

.367

::
.223
.e16
--

-ii
.15+
.IsQ
.I.e4
—

---
.153
.Llh
.03
..ma
.02
---
.070
.W
---

Am
.!];1
.03a
.C&
,06
.044
—1

.Oln -ml

.Qlo ’446

.OYe -Jm

.067 _167

.03+ ---

.093 -.177.

.lm .U36

.W -.3.U
-- -.176

.&- :%

.093 -.141

:g 2!?!

-.203
+223
-.m7
-.293
--- I

--2%
-.967

%j

-al
-.KA

0.75

---
---
.049

:%
.055



TABLE -VI.– Cml!m w
m

Ekrjua. airfoil

1 I I I==I==
*

TI
~
,/2 Pu %

1 - - - u.7T6
.933 .3.?33 .kSf
.M7 .141 .W
.Em .079 .13
.733 .W -m
.657 --- -045
.533 -.W .OM
.42Q -.025 .IX3J
.=67 -.OIE --m

o -.017 0

% Pu % p“

>.817 --- --- ---
A% --- --- -n-ok-(
.s7 --- --- _.~fl
.Plk --- --- -.174
.163 --- --- -m
:% ~-- -- -“-

-- --- -.&
.066 --- --- -.fmj
.yo -–- --- –.172
.Oq --- --- ..1%

.?33 --- --- ---

.3S4 --- --- -.IKO

.26? --- --- -.176

.lW --- --- ---

.139 --- --- -.&

.m --- --- -.242

.O@ --- --- -.=
J323 --- --- -.ab
.m3 --- --- ---’
-JX3 --- --- -.s
-.022 --- --- --=7
-.U23 --- --- -.2T7
--- --- --- -..2$3I
-.m6 --- --- -m I
-.(U2 --- --- ---1

Fz p. P1

Wm --- ---
.’@ --- ---
.ka --- ---
.klk --- ---
.3%--- ---
.W --- ---
.263 --- ---

.223 --- ---
:.196--- ---
-m --- ---

.~9 --- ---

.639 --- ---
;% ::: :::

.379 --- ---
~~ ::: :::

.Zm --- ---

.177 -–- ---
m --- ---
.13 --- ---
.ul --- ---
--- --- ---
-El --- ---
.UE --- ---

--- --- ---
--- --- ---
m --- ---
.4J6 --- ---
.* --- ---
-m --- ---
m --- ---
.259 --- ---
.=5 --- ---
ml --- ---
--- --- ---
--- --- ---
.333 --- ---
.WY --- ---
.3S --- ---
.33 --- ---

% en % Pu

--- —-- --- ---
ylJ ~:: --- -o.ug

---
AC@ --- --- ::%
.39 ..- --- -.053
.* --- --- -.W?
.Ifa --- --- -.&
.1= --- --- -.lV+
.C& --- --- -.141
.nsr --- --- -.136

--- --- --- ---
.571 --- ---

.W --- --- ::h?

.378 --- --- -.153

.* --- --- -.ltll

.Zll --- --- -J.l

.121 --- --- -m

.@53 --- --- -.P.XI

.Cl12--- --- -.241
-.Gal --- --- -=59
-.033 --- --- -.235
-.C45 --- --- -.272
-SW --- --- -.el+g
-.mg --- --- -.=7
-.~9 --- --- -.?77

..- ___ --- ---
--- --- --- -.2aP
.m --- --- -l%
.W --- --- -.2W
.* --- --- ---
.W1 --- --- -.240
.lPf --- --- ---
.Cto --- --- -.26A
.Obb,--- --- -.~
.m3 --- --- ---
-.rklo--- --- -.W
-.CZ?4--- --- -.zg
--- --- --- --m
-.@ --- --- -.’36
-.C63 --- --- --a?
-.@ --- --- --ml

p.

---
0.lk~
.051
-SC+
-m+
---
-.c%l
-..

-.0&2
—
---
.322

0
---
-.0>2
-.a96
-.111
-.lkl
---
-.lm
-.*
-.If%
-.l%J
-.130
---

%
--- ---
--- ---
--- ---
___ ___
--- ___
___ ___
--- ---
--- ---

:::1:::
I

--- --- ---
.441 .a2

:~ .M .152
--- .=3 ---
.M51 .215 .Oa
.@ .U% -.OM
.011 .m -.061
-.ozl .U)3 -.lm
-.m?f -.033 -.2=5
-.033 -.ql -.149
-.301 -.@ -.ti
-.U2 -.C55 -.l?h

:3 :;% ::?$

--- --- ---
.Zea --- .Iz

;% := <~

.033 .lw -.037
--- .262 ---
-.o12 .Qu -.lm
-.0?3 -.017 -.132
--- -.W ---
-.* -.@ -la
-.li% -.077 -.177
-.U9 --- -.W
-ma -.M2 -.l$g

:% :2 ::%

1 ---
.%7 .239 :!s
.933 .104 .&
.Sm -.;$ .103

.m
:2 SW .M
.733 -.036 -.olb
X%7 -.073 -.*7
Am --- -.C&
.533 -.3M -.WT9
;~ ::fi ~;~

.X7 -.loz ---
O.m -.@-r -.06

.017 -.f%.l

1 --- ---
.578 --- ---
.945 .103 -177
.933 .& .Io3
.93.2 .@ .WJ
.W -.m3 .09
.867 --- .0X?
.8h5 +246 -.oa
.LW -.079 -.OM
.7% -.MU -mm
.7LI -.lm ---
.667 -.124 ---
.6!22-.= -.193
.m -.W -.11o
.533 -.* --U7
.44.5--- -.112

--- ___
--- ---
--- ---
--- ---
--- ---
--- ---
--- ___
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
-_— ---

0.3

D.75

.14

.141

.tn

.Ya

.133

.m—

---
---
-.003
-.03?
-.065
-.0s3
---
-.I.24
-J51
-.162
-m
-JM
-.*3
-.193
-.033
--- 1
------------
.27P ---
.W9 ---
..U2 ---
.u6 ---
.Ca ---
.03h---
.m4 ---
all ---
----- -

------

::% ::-

-JJW --:
-m ---L
----------_------w
-----
--- -.%
___ -.m
------
--- -.ti
--- -.%
--- -.s4--- -.25%
---- .w
--- -.%--- -.33>
---- --

--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---

--
.143
.12
.311—

5!
&.
P
c1

G

, ,

4

1, ,! !’, !

. .
t,.



. ,.

!cAEm VI.- ccmT.mED

ncc&—5M0 a mwr

T
U-2.

% P1
.-----
).lw o.~
Jlo .331

:% :%
.M3 .’m
.037 .J.@
.(EI .W
.017 .3.09

-.OID .0?7

we drrou

H.1” u. e%9

F%%---------—--
C4.e ! E-l&lo .0”—

Pr
L

k
1

.933
,067
.RIO
.733
.667

:%
.267

0
—
1

.%7

.933

;~

.133

. !%7

::

:%
.133

0

r

:Z
.933
.W

&
.&l>
.em

:E
.C&l
.6’22
.5?8

:E

P—

L
.-.
w%
.511
.hx
.4X
.3M
.333
.$.95
.E-fl
.$35

5-7.0.10
I

% % %

--- 0.375 ---
0.133 .193 0.o17

jfg ;~ ;RJ

.036 ---
do
;~ :% :%j

.C@ ‘.032

--- .390 ---
SW
.02i

J-f? -.0%
.W -.3U

--- -.o11 -.lifl
.036 -.OI.3 -,@

-.o12 -.023 -.*
-.019 -.qy! -.OM
-.0’27 -.038 -.093
--- -.039 ---

:x ;% :%

-.m -.0$s3 ylg
-.CQI ---
-.IE3 ;C& -.070
--- -—-

P rF---
---
---
---
---
---
---
—--
---
---

—
---
0.33
.2$3
.X.
.@

:s
.m
.0$?
.03h

-——
0.3%

.263

.ak

.W3

.m

.1o9 1
------------------------------------------------------------

---
---
---
---
---
---
---
---
---
---

--- ---
--- --—
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---

--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
-—— ---
-—- ---
--- -—_
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---

--- ---
--- ---
--- ---
--- -—-
--- --—

-.I.W
-da
-.D!M

:$
-A33
-.llg

:--1 .5L%0.s
-,

.073

.@

.020—
--- .M3 --- ---
-.*9 .Mo --- ---
-.* .X1 --- ---
-.35 .@ --- ---
-.3=9 .255 --- ---
-. w .2!22 --- ---
-.* .fm --- ---
-.’231 .!XQ --- ---
--- .2+25--- ---
-.=5 .le.$--- ---
-,* .@ --- ---

:. _.167 --- ---
-- --- ---

-lx .111 --- -—-
--- .170 --- ---

--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- ----
--- —--
--- ———
--- ---
-—- ---
--- ---
--- ---
--- ---
--- ---

---
.*
.173.
.191

:%
-.003
-XW

:g

-.03h
-.W
-.c@l
-.03b

--- --- --- ---i---
.Z59 .070 .W ------
.233 .& ;% ::: :--
.133 ---

:% -;% :% ----::
------

-mm -.@Jo .072 ------
-.03s -.053 .&~ --- ---

:% -.% .O& ------

x$ :% :% :~: :::
-----

-.C=3 -:O!M ------
-Jw -.ok9 .05s ------
-.* -J@ I AM --

---
-.429
-.370
-.3h2
-.3?3

:%

-.2CJ
-.*
-.195
-.m
-.lsl
-.lho
-.153

---
Ml
J.*
.3%
J.&

.W

%J
.I&
.*
.191
.W
.m
—
,--
,--
.3Y3
.0%
.’3
.21i
.191
.179
.179
.M5
.@
.W

.-m-

.@

.1k7

Dm

1---
=i===l= T------------.--—----------

:%’
:%
.C@7
.0’32
.0%
.029

J

--

:~-

.O1o
X04

---
J@ 1
.&cd

-.o12

I
-.0$8
-A-n.---
-.X4
-.U9
---

-.W
-.lLm
-.@
-.@
-.074
-.(%5

--- --- ---
--- -.lybl -.-. .
.CtA+M3 .*
-.@ -.ca3 Jo:
-.W -.M2 .@
-.063 -.UY .W
-.I09 --- -.WE
-.W -.1* -.04

h!
-------------------------------------------------

---
-.k+k
-Au
-.395
---
-.30$
---
-.%
-.*
---
-.3U
-.E7E
-.Q67
-.s6
-.@
-.2M

--- --— ---
-.’=3 -.049-.23
-.053 -J5a -.1
-.0% -.W -. J2
-.q8 -.@-ml
--- -ml ---
-.@ -.rl.b-la
-ml. -.U -. 4
-SE@-.K5 -.1?7
-.C93 --- -.UB
;. ~z -.$

-SEA -:078 %2
-,1%3 -.(Y/l -.109
--- -.03!2 ---

--- ---
--- —--
--- ---
--- ---
--- --—
--- ---
--- --—
--- ---
--- ---
--- ---
--- ---
___ ---L

------------------------------.-------------------------------...--.%
-.=
-.034
---

w
M5
Dll

1 1

-:% -.161
-.117 -.
--- Y-.1 8
-.W5 -.137 .’
-.085 -.I.22 ,1
-SW -.IJ.2 .,

1 1 I



TABLE VII.- EXPERIMENTAL PREssum comIcmm!s
[M = 1.70]

u
CD

u - 00—
B— C-lrfoil

.1°-zG= o
Cu.1o.1a-al” I CL-2.5” I a,B

—

zf Cr

—

O.a

[m

~

&
1
.933
.067
.803
.733
.&l

:E
.267

0

w
—

p.—
..-
4.232

–X4
-. lba
-.lb3
-.133
-.3EI
-l%
-.U3
-.U5

---
-Am
-.251
--m
-.=5
-.239
-. w

:%
-.W
-.ae
-. ?21
-.W

:%—

-. 3m
-.=
-.%
---
-.?33
---
-.m
-.W3
---
-.311
-.31h
-al
-.#
-al
-A9

K

1 1+
%—

1.21!2
.U2
.051
WC

.— _
.02h
ml?

.&m
—
---

m
.179

---

.02?3
-.UY!
-.oa
-.2L7
-.050
-.G%
-.053
-SWa
-.CA3
-.PN
-.033—
---
---
.C63
.OaS
-an
-.03j3
---
-m
-.m
-.0S3
-.C?13
-.091
:.

-.W
---

h

=
.-
.m.
.239
ma
.m
.W3
.132
.U9
.ub

~

.233

.226

.193

.153

.111

.*

.WJ

.@

:5

.0S?
&

--

.-*-
ZO9
--
.136
.X6
.091
.065
.@
S&3
___

.037

.0

:$
—

%
---
Q.lm
-.156
-.lim
-la
---

-.15
-.1X
-. w
-.137

---
-m
-.=5
---

-.=7
-.*
-.*
-.2&
-.222
-.237
-.237
-.213
-.177

~

---
_——
-.S4!2
-.2+3
-.W6
-.267
---

-.275
-.M7
-.293
-.*
-.6
-.2?5
---
-.2S5
---

%—
---
JJ.la
-.165
-..

---
-.a2
-ma

:3
----.ao
-.&
---

-.232
-.a3
–.237
-.277
-.-1
–.265
-.m7
-.*7
-.m
-.lm
-.lil

—--
---
-.&
-.flb
-.2?E
-.*1
---
-.W
-.*9
-.m
-.m
-.W
-.*
---

-.*
---

‘1—

.-m-
A51
m
,3*
37
.238
.155
.169
.1%?
—

.;3;
Ml
.367
.314
.*
.167
.3PZ
;%

.053

.05?

.m

.OP

.m—
--
--

:%
.1s
.1s$
.Iml
.&
.C43
.@
.053
--

:5

%—
---
0.133
-.W+

27$
-.00I
-.093
-.101
-.c&3
-.W7

h—

.X

.53Q

.X3
MO
.@
.4A
.2X
.f%
.*

%

.-m-
:=
.U2
n-i
.3-3
.’=33
.276

).779
.593
.43?
.m

;:

.255

.a7

.2%

:;

.?+3

.X4

.2$

.203

.183

.lW.

.?A3

.162

.1*

.lh5

.&
—
.— -
---

.394

.*
---

=%
.=7

:?$
-m
.l@
---

.153

.lh2

.352

.lkg
—

.767

.593

.b71

.M

:%
.m
.Q67
.2+6
.2X
—

.673

:G
.41fl
~g

.267

.2%

.fzlb

.W

.1%

.191

.3.21

‘a>
---
,--
.bb3
..W
---

:%
.E55
.23
.=7
.X5
---
.W
.176
.Im
.&
—

U
,---
O.*2

.@

.=7
J&J
-w
.?m
J@.
-6
.09

---
0.3!+

.*

.W7

.1*

.1X

.3M

.U73

ma

1
.957
.933
-m
.867
.&a
.333
.657
.*
.33

:2
.‘%7
2s3

o

1
.5-78
-m
.933
.9U?

;?;

.RQ

.i%

.-m

.62?

:Z
.446

---
-.258
~uJ

-. ma
~.

-. m
-. V9
-.204
-.20!
-.lgh
-.173.

:%
—
---
-.s
-.265
-.m
---

–.*
---
-.276
-.W
--—
-.253
-.&
--m
---
-.233
-.23

.:;

.5X

.W

.~39

.357

.$?%

.233

.*

.M1

:%
.169
J&3
.W31
—
--

.47b

.b03

.3b6

.?93

.Tfi

.229

.193

.@

.17{

.174
---
.163
.l@
.149

,--
.653
.%3
.m
.bm
.37$
.3C5
.253
.as

:%
.167
.195
.@
.Im—
---
---

.*

.~35

.@

.326

.2j1

;g

.X9
---
.191
.ti
.lm

=

‘w

0.%

—

0.73

--- ---
-- ---
.@ -.*7
.M5 -.&
--- -.lw
.03 -.lm
.034 -–-
.0i6 -.U-3
..@ -.1y3
..mo -.@
.Cm -.176
--- -.L+2
..052-.lf%
.@ –.141
..077-.151
.UP ---1
------------
.164 -.lba
.138 -l@

--- -.179
.C52 -.lm
.’=7 ---
.013 -.Z08

-.CG7 -ma
-.WI -.=I
-.@ -.233
--- -.=9
-.032 -.=3
-.W -.m
-.03L -.m3
-.0L5 ---

I 1 1 1 1



. . .

TABLE VII.- CONIYNUEO

HOundae al I’1%11

8W,1O. a-o.lo &.Yo I U-5.P

IT
h p. %

o.~-. . . .
.4!210.0’i4 0.%
.262 -.C23 .3X
.201 -.W Act
.133 -.@ .S%
.IM --- .m
.093 -.113 .163
.QT9-. lcn .w
.O’P.cw .3s
.M3 .07-3 .121

I

~ P= P, Pu
“/2

1 --- 0.637 --,
:33 o:;~ :g O:g

.&Cl .Cm .397 -.m

.733 .C43 .074 -.011

.tiT--- .#73 ---

.533 .018 .026 -.oy

.hm .0C4 .Q21 -.C5:

.267 .021 .017 -.CA!
o .022 .Ow ---Oy

.E97 -.;;
1.967-.&- .269
.933 .107 .149 .031
.?30--- .lm ---
.e.37.0V3 .069

-%.&m .C07 .Ck?2.
.733-.017 -.OM -.@
.66 -093 -.03’/
.ti7-“@ OF :2
.533-:07’2G5T -:2M
.W1 -.073 -.063 --125
.400-.07? -.069 --,Ug
.e67.M4 .-.C53 -.m6
.133- G53 7043 -.1
0 -.cA6 -o% - %

Pu
---
0.27

.A

.164

.116

:&7
.019
.@

-w

---
.W
.l&
.w
.*
.Olh

-,030
-.05?
-..

-, UJ3
a ml

:%
1-.07

---
.119

:9

-.54
---
-.072
-. ml
---

-. w
-lkl
-.146
-. w
-. 1%
a lW

% Ip“

‘-[
L:&Fl0:%>-,3; O::; ;.$
- 13T .463 :19 .ml .33
-w .til .- .M .2+1
-.M6 :% _._~ ;$: .3B7
---
-.190 .263 -.s16 .250 :%
~ :~ .s~ -.l$q .’264 .(%5

..lbl .Skl .093
-.m :al -.1* .225 .033

--- .796--- .777 ---
-.w .Y#3 -I@ .634 .3W
-.17s ,4.69.W .X9 X.3
--- .35+3--- .439 :%
-.& ,3S -.’220.399

:g ::g ::g :;$ :2

.’24$7.ml -.*
-236 .1* -.236 :3 :%
.e+l .la+ -.!224.l’jk
-.2+3 .M 5267 .386 -.*
-.ew .IM -.292 .1*
-.m .140 -.P2B .166 :%
-.176 .133 -.3m .l&! -.045
--.167.U% -.lhl .l!n -.037

# 1 1
--
0.41

.35
J9
.23
.19
.13
.C8

:$
—
---
.bl(
.33
.@
.a
.134
.C&
.Oli

-VW
-..

-.&
-.W
-.03
- u?:

--- ---
0:m: o.14s

.373 :0%

.W .*2

.266 .013

.aol -.LW3

.142 -.*7

.Ub -.C43

.UU -.093

---

‘;f%
JJ
.264

:%
.1%!

---
-rl.lu
-.06
-..

-.OT
-.’W
-.lE
-.W$
-. lo] tl
------—_
0.70) .1* O.m

.6tq -.11 .634

.%3 -.UU .m

.4W -.119 .m2

.b36 -.lti .W!

.36a -.1* .*

.* -.na .31.3

.2* -m .27a

.235 -.M3 .@

IT
.

m--- ---
,3m .U?f ,459
.238-.07-6 .333.
.@? --- .264
.lw -m .23
.3? 24-.242.lm
.061-.1$7 .U3
.032-.W
.017w 177. :%
.W -.u36
.029-L9.l .06?
.C15?-1’fl *W3
.@ -W .W
:g, ;g .6

.V7 IT
-------
:ZH%2 :K
:R :~g :$
.3

i?::1 :2 :Zl
.193 -.2b1 ..%5
.166 -.2h3 .178
,1% -.A .167
.1*Y -.ais .1Y3
.W -.218 .L35
j?j -,;93 .164

? 7a .1%

--- ---

i% -::

:% ::-
.207 -.ocd

:% =%
.CM -.141
.030 -.1%
-203 -.164
-.@ -.M+!
.CCQ -.146
al.? -.WI
.mo -.113

---
.!@
.497

:%
.266
.*
.133
.W3
.C63
.@
.049
:%

.cf37

---
-. 1s
-.Ma
-.143
.-.14A
-. m
-.M3
- 1*
-em
-.213
-.219
-.al~
-.193
-.169
-.157

Ii
------

l:mJ-b----
:;$ :Cg-:+
.E@ :M1 .-&o
.24 --- -<00-/
.@+ ~036 -.@
.&c -w -.CA6
.7% -.@ -m

:E :% :-?
.* -.103 -.ojll

:;3 g :g 1
.-------------
.’.47 -.113 .3@
.L%-.l!a .273
----w ---
;% ~~6~ .119

.W
.246- X37 .U7
.c125-.m3 .W
..011-.214 .073
.014-. 2S0 .0%
.- -.E?21---
.02!3-.&24 .041
.033-.216 S@
.(138-.m2
..C28--- -“!? III
---------------------------.2P
-.228 ,449 -.233 .4m .W3
-.=9 .333 -.2Y3 .432 .13$
-.246--- -.~~ -.-m- ;%
-.247 .2$Q
--- .Q97--- .285 :----

z:% :3? ::% ::$? -.037

:2 :%?! :3 22 ::%

.:: -;#-:: -:* ;%
-.

--- .uY2--- :134 -:M6 T
-------.076
,31 -.067
.fsk .09?
.=3 -.IO1

::1 :E
.* -.M
d -.m
.019 ---
.Ola -.K23
-ml -.w3
--- -.2CX2
-.OU -.2m
-.02s-.*
-,030-.232

g

----- ----
--- -.2a6---

:?; z%:%
.ko7 --
.347 -,2h9 ;~
.333 --
.269 -.s% .2n
:;;; --W .233

--- .152

:% :3?2 :%
---
.1* :% -.-&-
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Figure t. – Dimensional

airfoil section

sketch of triangular wing showing both the round- nose

( NACA 0006- 63) and the sharp-nose airfoil section.
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Figure 2.- Model mounted in & #mea 6-bY &oot supersonic wind tunnel.
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/7gure 3.- Variation witi angle of sideslt> of experimental load distribution over a triangular wing

at 2.5 ● angle of oltack. M= 120.
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Figure 4.- Variation witi angle of sideslip of experimental load distribution over a triangular wing

at 8.60 angle of attack. M=l. 20.
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Figure 5. — Variatim witi angle af sideslip of experimental load ditiribution over a triangular wing
at 2.5” angfe of attad. M=l.?tl
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Figure 6. — Variation wii% angle of sidesh~ of experimental load distritition over a tiongufar wing

at 8.60 angle of atiac#. Af-1.70.
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Figure 7. — A comparison of the expwimental cmd theoretical load distributions at @ ~ 9; M= 120.
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Figure 8. — A coqoorison of Me experimental and theoretical load distributions at /=9? M“I.Z9.
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