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AERONAUTIC SYMBOLS 

I. FUNDAMENTAL AND DERIVED UNITS 

Metric English 

Symbol 

Unit Abbrevia- Unit Abbrevia-
tioo>-- tion 

Length ______ l meter ______________ __ ~ _ m foot (or mile) _________ ft (or mi) 
Time ________ t second _____ ____________ s second (or hour) _______ sec (or hr) 
Force ________ F weight of 1 kilogram ____ ~ kg weight of 1 pound _____ lb 

~ 

Power _______ P horsepower (met ric) _____ ---- ------ horsepower ________ .: __ hp 
Speed _______ V {kilometers per hour __ ___ • kph miles per hour __ ______ mph 

meters per second ______ ;- mps feet per second __ ______ fps 

,2. GENERAL SYMBOLS 

Weight=mg II Kinematic viscosity 
Standard acceleration of gravity=9.80665 mIs' p Density (mass per unit volume) 

or 32.1740 ftLsec2 Standard density of dry air, 0.12497 kg_m·-4_s2 at 15° 0 
W and 760 mm; or 0.002378 lb-ft-4 seca 

Mass=-g Specific weight of "standard" air, 1.2255 kg/ms or 
Moment of inertia=mP. (Indicate axis of 0.07651 Ib/cu f t 

radius of gyration k by proper subscript.) 
Coefficient of viscosity .... 

3. AERODYNAMIC SYMBOLS 

Area 
Area of wing 
Gap 
Span 
Chord 

b' Aspect ratio, S 

True air speed 

Dynamic pressure, ~p va 

Lift, absolute coefficient OL= q~ 

Drag, absolute coefficient OD= q~ 

Profile drag, absolute coefficient ODu='is 

Induced drag, absolute coefficient ODt = ~S 

Parasite drag, absolute coefficient ODP=~S 

Cross-wind force, absolute coefficient Oc= ~ 

Q 
n 
R 

Angle of setting of wings (relative to thrust line) 
Angle of stabilizer setting (relative to thrush 

line) 
Resultant moment 
Resultant angular velocity 

R eynolds number, p Vi where l is a linear dimen-
J.I. 

sion (e.g., for an airfoil of 1.0 ft chord , 100 mph, 
standard prcs<\nre at 15° C, the corresponding 
Reynolds number is 935,400; or for an airfoil 
of 1.0 m chord, 100 mps, the corresponding 
Reynolds number is 6,865,000) 

Angle of at,tack 
Angle of dOWllwash 
Angle of attack, infinite aspect ratio 
Angle of attack, induced 
Angle of attack, a1solut~ (measured from zero­

lift position) 
Flight-path angle 
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REPORT No. 832 

A SYSTEMATIC INVESTIGATION OF PRESSURE DISTRIBUTIONS AT HIGH SPEEDS OVER 
FIVE REPRESENTATIVE NACA LOW-DRAG AND CONVENTIONAL AIRFOIL SECTIONS 

By DO NALD J. GRA HA ~f , G E R ALD E. 

SUMMARY 

PTe sUTe dist1'ibutions deteTmined jTom high-speed wind­
tunnel te ts aTe pTesented j01' jive A:A aiTjoil sections TepTe­
sentative oj both low-dmg and conventional type . S ection 
chamcteTistic oj lift, dmg , and quaTteT-chonl pi tching moment 
aTe pTesented alon,g with the mea uTed pTes ure distribution 
fOT the A CA 652-215 (a= 0.5), 66,2-215 (a= 0.6), 0015, 
23015, and 4415 aiTjoi ls JOT Mach numbeTs up to appToxi­
mately 0.85_ A cTi tical tudy i mad oj the aiTjoil pTeSSUTe 
distTibutions in an attempt to jm'mulate a set oj geneml cTiteTia 
JOT dejining the chamcteT oj high-speed flows ove1' typical aiT­
joil shapes. CompaTison aTe made oj the Telative chamcteT­
istics oj the low-dmg and conventional aiTjoils inve tigated 
in ojaT a they would influence the high-speed peTjoTmance and 
the high-speed tabili ty and contTol chamcteTistics oj aiTplane 
employing these wing sections . 

At lYJach numbeTs wheTe the local velocities oveT an aiTjoil 
are entiTely subsonic, aiTjoi l pTe UTe dist1'ibutions may gen­
emlly be predicted satisjactoTily jTom the cOTTesponding low-
peed pT SSUTe distTibutions by mean oj the KciTmdn-Tsien 

compTessibili ty Telation . At higheT Mach numbeTs JOT which 
but limi ted regions oj local supeTsonic flow exist, supeTCTitical 
pTe UTe distTibutions may be Telated qualitatively to the low­
speed pTe UTe distTi bution . 

The low-dmg-type ai1foil, a exemplified in the pTe ent in­
vestigation by the A CA 652-215 (a= 0.5) and 66,2-215 
(a= 0.6) ection, consti tutes an impTovement oveT the conven­
tional type airfoil oj equal thickne s when employed on the wing 
ections oj high-speed airplane, in that 1't would pTomote mOTe 

javomble aiTplane stabili ty and contTol chamcteristic at supeT­
cTi tical p ed. ContmTY to populaT expectations, howeveT, the 
low-lmg ai1:foil is but slightly belt l' than the conventional sec­
tion as TegaTds supeTcritical peed dmg chamcteTistics . 

I TRODUCTIO 

Fundamental aerodynamic theory ha been found to be 
fully adequate in defining the e en tial charact r of general 
low- peed air flows. uch a va t amount of engineering 
formula tion ha been ama cd from re earch both theoretical 
and experimental on the cbaracteri tic of aerodynamic 
bodie ubj ected to low- p d air flows that the practi 'al 
aerodynamici t has little difficulty in d signing air raft 
for efficien t operation in thi realm of £light. In the rcgion of 
moderate- and hio-h- peed Bight, however , where fluid com­
pres ibiJity becomes an important factor, the extent of 
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knowledge of the character of air flows is very limited. The 
ba ic theory which treats low-speed flow so satisfactorily 
fails to define high- peed flow. Attempts have been made 
by many inve tigators to modify the cla ical aerodynamic 
theory for th effect of fluid compressibility 0 a to permit 
a logical under tanding of high-speed air flow. The mo t 
familiar of the e modifications arc the Prandtl-Glauert and 
the Karman-Tsi en r elation for predictino- the velocity or 
pressure fields at compl'e sibility peeds about airfoils from 
th ir Imovm 10w- peed velocity or pres ure el i tl'ibutions. 
The e theoretical relations have been sati factol'ily verified 
by experiment on airfoils at peeds up to their criti al veloci­
tic , that is , the tream velocities corresponding to the first 
attainment of the velocity of ound locally on the airfoil 
urface. As th critical speed of an airfoil i exceeded, 

however , and the local velocities over the surface exceed 
the peed of sound , abrupt discontinuitie occur in the flow 
which cause the ba ic theories and exi ting com pre sibility 
modification thereof to fail. Th critical sp ed then 
appears to be the upper limit of the speed range U; which 
the Praneltl-G1au ert and Karman-Tsien modification to the 
ba ic aerodynamic theory arc applicable. 

Although the chara tel' of low- peed flow i well under­
stood and moderately higb-speed flows can apparently be 
dealt with atisfactol'ily by means of existing modifications 
to clas ifical theorie , very little is Imown abou t the funda­
mental mechani m of air flows at upercritical velocities. 
Not only is the aerod yn amici tat a loss to under tand the 
character of upcrcriti cal speed flows, but until very r ecently 
the information available to him on the nature of the forces 
and moments on aerodynamic bodies subjected to uch flows 
has been xtremely meager. In recognition of the acute 
need for experimental data on the phy ical phenomena 
associated with the attainment of supercritical velocity 
Bow over airfoil , and of the need for a more thorough unde1'-
tanding of the character of high sub critical velocity flow , 

the pre ent inve igation wa undertaken. 
T e ts were made in the Ames 1- by 3 }~-foot high- peed 

wind tunnel to determine the pressure eli tributions at high 
sp ed over the JA A 652- 215 (a= 0.5 ), 66 ,2- 215 (a= 0.6 ), 
00] 5, 23015, and 4415 airfoil section. The airfoil w 1'e 
elected a being repre entative of each of several types of 

airfoils widely employed in the design of aircraft; the AOA 
652- 215 (a= 0.5) and 66,2- 215 (a= 0.6 ) beino- typical low­
drag aiI-foil with different po ition of minimum pres UTe; 

1 
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t he N ACA 001 5, a symn1(' Lrical conventional ai rfoil ; Lhe 
NACA 2:3015 , a typical Jor\\"a rd camber ed co nven t ion.al air­
foil ; ancl the ACA 44 ] 5, a ty pi cal highly po it ive cambered 
COll Vl'll t ion al a irfoil. A c riLical t udy is m ade of th e pressure 
d istri bu Lions and aerody na,mic cba,ra,cteristics of the a irfoil 
sec,t ion investigat ed in th e hope of ob taining a ufficien t 
uJl (kr tanding of high- p eed flows Lo p ermi t the p reci iction 
of Lhe behav ior at upCl'cl'i tical sp eed of other a irfoil sec­
~ i o n falling within Lh e am e general class ificaLion sc heme. 

a 

p 
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go 

SYiVIBOLS 

m ean line de ig na Lion, fraction of ch ord from lead­
ing edge over wh ich des ign load i uniform ; in 
deriva tion 01' t hicknes Ii tribu tions, ba ic leng Lh 
usually con id ered unity 

airfoil chord 
section drag coe ffi cient 
ection lift coeffi cien t 
ec tion m omen L coefficient abou t q uarlcr-chonl 

poi n t 
ect ion lift-curve slope, per degree 

free-stream M ach numbcr 
local static pressure, pounds p el' square fooL 
free-stream sLatic pre ure, pounds p el' qu are foot 

pre sure coeffi cient (P qo]Jo) 

local pres ure coeffi cien t on lo\\"er surfa,ce of airfoil 
section 

local pre su l'e coeli e- ien t on u ppel' surface of airfoil 
ection 

fr ee-str eam dyn amic pres ure, pounds pe l' qu are 
fo ot 

distance along chord 
angle of attack 
sec tion a ngle of attack 

APPARATUS AND METHODS 

The te t \\'ere conducted in t he Ames 1- by 3 }~-foot hi o'l1-
speed wind tu lUlcl , a, low-tu rbulence, two-dim en ional-f1o\\" 
wind tunnel powered by two elec tric mot or of 1,000 11orse­
po\\"el' - ufficient power to obtain choked flo\y \\' it h any ize 
of model. 

i.."x-inch-chord model of th e NACA 652- 21 5 (a = 0. 5), 
66 ,2- 21 5 (a= 0.6), 0015 , 23015 , and 4415 a,irfoil \\"el'e con-
tructed of duralumin and sLeel for th e test . The mod els 

were equipped with from 30 t o 32 pressure orifices of 0.00 -
i.nch diam eter drilled perpendicularly to the airfoil surface 
at stand ard chordwi e tation . The airfoil were mounte 1, as 
illu t rated in fi g ure 1, 0 a t o pan completely the I-foo t 
\\"id th of th e tunnel test sec Lion , and were uppor ted in tigh t­
fi ttin O" plate contoured t o the ai.rfoil surfaces and , ealed with 
rubber ga ket t o eliminate ail' leakage about th e end s of the 
a irfo i.l . Wind-t unnel tests have indicated that end leakag 
TI1U t be prevented if t wo-dim en ional-flow condil ion arc to 
be r ealized. To facilita te con trLlction of th e models, th e 
plane of pres ure m easurem ents was eho en mi lwn,y bet\\"eC'n 
one sid e wall and th e center of the tmmel. Previous tes ts 
have hown n o difference in airfoil pres ures m easul'ed in this 
plan e. and in the pla ne of symm etry, 

FIG 

wind tunnel. 

Simultaneous m easurem ents of airfoil pressure distribution, 
drag, and in the co, es of th e NACA 001 5 and 4415 airfoils, 
lift and quarter-chord pitching moment were mad e for angle 
of attack r ang ing from - 6 0 to 16 0 by 2 0 increm ent at speed 
from 0 .3 M ach number to approxima tely O. 5 :WIach number , 
th e choking peed of the \\'ind tunn el for the e te t , The 
correspond ing R eynold numbers ranged from approximately 
1,000 ,000 to 2,000 ,000 . 

Au-foil pre sure were m ea ured by m ean of multiple-tube 
manometers, t etrabromoethane b eing used a the manometer 
fluid when ev er po ible to main t ain a hig h deg ree of accuracy 
of m easurement. For the high er PI'(' lIJ'e, m ercLlry served 
as th e manom ete l' fI u id . Liquid heigh t w I'e recorded pho­
tographically to in lire t bc s imultaneou m easurem ent of all 
pressure . Airfoil drag was m easured by m eans of wake ur­
v ey made with a movable rake of total-head tubes . 

In the co, e of the NACA 0015 and 441 5 au'foil , lif t and 
quarter-chord pi tching moments were obtained direc tly from 
m eaSlIl'em ents of th e reaction on th e t unnel walls of the 
forces experienced by the airfoil. Pl'eviou wUld- tunnel 
test s have demon cra ted very atisfactol'Y agreem en t between 
charactrrl. tics determin ed from wall-reaction m ea Ul' m ents· 
a,nd tho c dcriv ed from simultaneou ly m ea ured au'foil pres­
slll'e di t ribution , 
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TEST RESULTS 

In figures 2 to 6, inclusive, appea l' tb e pressure di tribu­
hons for tb e AOA 652- 21 5 (a= 0.5), 66,2- 21 5 (a= 0. 6), 
001 5, 23 015, and 44] 5 a irfoil ections in tb a t order. In 
these figure pressure coeffi ci nt P i plotted as a function 
of the ch ord wi e locat ion of the airfoil pres m e orinces for 
on tan t angle of attack and varying NIach numbcr. 
oHec tion to thc p re m e coeffi cicnt and anglcs o( attack 

for tun nel-wall-intcl'ferenc eft cL calculated by th e method 
of rc[e rence 1 proved to bC' llC'glig ible for thc size of model 
tested and have thel'ciol'(' not been applied t o the pre ul'e­
di t ribu tion el ata. Th C' h'eam velocities, however , have 
been cOJ Tected for t unnel-wall efrect by th e m ethod of 
refe rence 1. Broken line were u cd in figures 2 to 6 wherever 
th e st ream veloci ties were within 0.025 M ach numb cr of the 
choking peed of the wind t unnel. U nder u ch conclit i ns, 
wh ere pre en t t unnel-wall-conection m ethod arc invalid, 
it i loub tful wbcther the m C'asured pre sure di tribuLion 
arc truly J'epl'e entative of f l' e-a ir charactcri t ics . 

For Lh e convenience of tlw a irCTaft de igner , valu cs of t he 
ai rfoil ect.ion load paramete r P = P t-' P u , wb ere P I and P It 
arc the local p re ure coeffi cient on th e u pper and lower 
surfac , l'e pecti\"ely, at a g i\Ten choJ'dwisc tation of the 
airfoil. ar c tabula Lcd Jor thc fi ve airfoil in table I to V, 
inclusive, for the rang<'s of ano'lc of attack and 1Iach 
number investigated. 

In figure 7 through ] l , PI'('S m c coeffi cien ts at Lhe 2.5-
percen t-ch ord tation for the surface having thc minimum 
local pre ure arc plotted a a fun ction of frcc-stream ':-l a h 
num ber for angles of attac k of -4°, _2°, 0°, 2°, 4°, and ° 
for tb e NAOA 652- 215 (a = 0.5), 66,2- 215 (a= 0.6), 001 5, 
230] 5, and 4415 airfoil ecl ion , J'e pecLively. These figures 
ar C' pre cn ted to show that a ma rked change in the characLcr 
of the flo lV over an airfoil OCellI' after th e airfoil cri tical 
pecd ha' been exceeded . 

The vari ation of secLion lifL coeffi cien t wi th ~fach number 
al con tant angles of attack from _ 6° to 10° i shown in 
fi gure ]2 tlll'ouo'h 16 for th e fi ve a irfoils in the pr viou ly 
men Lioned equ ence. For Lhe TAOA 652- 215 (a = O.5), 
66,2- 215 (a= O.G), and 23015 profi.l es, the lif t coC'ffi cients 
IV I'e obtained by in teg rating th e m ea ured pres ure el i -
LribuLion. For thc KACA 00]5 and 4415 ection, the 
l ifL coeffi cient h OWD we rc calclllated from wall-reacLion 
fo rce tesL made simul taneou ly with th e preSSlll'e- Ii Lri bu­
tio n m ea Ul'emen t. This m etbod, a m ention ed prev ioll ly, 
produ ce J'e ults as accurate a Lho e derived from the pre -
su I'C d i tri bu tion wi thou I the Lcd iouin tegration pl'oC'ed ure 
ul yolved in the latter m ethod . 

On each o( th e figurcs 12 through] 6 are plotted thcoretical 
airfoil critical peed , taken from reference 2 for compari on 
with Lhe experimen tal cri tica l pecd determin ed from the 
mea ured pre ure di tri but ion by lh r m eth od outlined in 
r eference 3. I n the belief that they a rc of greater ignifi cance 
than critical peed in m ark ing Lh on et of abrup t adver 
cb ang s in airfoil characteri sL ic aL compre ibili ty p cd , 
}'Ja 11 numbers of lift and draO' divergence, appropriately 
d efined hereinafter , arc al 0 plo tted on each of the e fi gure . 
The :\ Lad 1 number of lin cl iv rgence for a g i\ren angle of 
attack i defined in this r epor t a the lowest value of th e 

M ach number corre pon ling to an infl ection point on the 
CUl've of lift coefficien t against ':-[ach number . The valu e 
of th e ':-Jach number at which th lope of tbe urve of 
drag coefficien t aga in t l\Jach numbcr becomes equal to 
0.10 is arbitrarily defin ed a the ':-Iacb number of drag 
divergence . 

The drag-divergen ce M ach number iDdicflted in figures 
12 through 16 were Laken from the plo t (fi g . 17 to 21 , 
incl. ) of section Irag coefficien t again L ':-1ach number at 
con tan t angle of attac k for the respective airfoil Inve ti­
gat d . Drag coeffi cien t weI' computC'cI from the ,,-ak -
u1'vey m easurem en ts. 

Th e vari ation of section q uar tel'-chorcl pi tching-momen t 
coe fficien t wi th Mach number for the fi ve a irfoil is illu -
tra 'eel in figure 22 through 24 for angle of attack from 
- 6° to 10°. E xcep t in the ca e of the N A A 001 5 and 
4415 airfoils, \ hc l' the pi tching momen t lVerc deLel'mined 
from wall-reacti n m easurement, th valu e of eetion 
pi tching-mom en t coeffi ei n t were derived from in tegrated 
prc urc clistribu lion . 

Th e airfoil cction cha raete ri tics of lift , lrag, and pitching 
mom en . r epor tce! h erein nave been completely corrected for 
tunJlel-wall in terference by tbe m ethod of reference l. The 
ci a b ed line a t the high- prccl extremi tie of the curve of 
figures 12 to 24, inclu ive , were u cd to indi ca te that char­
acteristics ob er ve(/ in the v icini ty of the choking velocity 
of th e win ct Lunnel a rc of qu e Lion able validi ty. 

Infi O' ure 25 throuo·h 29, cro plo t of t be variation of 
ection lift cocffi cicnt wi th angle of attac k at co n tan t 

':-1ach n um ber arc hown for the r e p ct ive airfoils. The 
variations of sect ion d rag a ncl pi tching-moment coeffi cicn ts 
wi th ection lift coC'fficien tare prese n te I in fi gu re 30 to 
34 a nd 35 to 39, re pec tivC'ly . D ata obtained wi thin 0.025 
;,Iach number of the choking ':-Iach number are agam 
indicated by cl ash ed lin es . 

DISCUSSIO 

The study of Lhe large number of pre m e d i tribu tions 
obtained in th e COU1'se of th e present inve t igaLion m ay per­
hap be facili tated by con icl er ing the character i Lic di frer­
cnce of flo,,' wb ich arc en tirel:y ub oni e and tho e whi ch 
con i t of m ixed sub on ic ancl upcrso ni c local veloc i tic . 
A a fir t tep in this direcLion cveral represen taLivc pre sure 
eli tri bu tions, shown in fi gure 2 (a), for the NA A 652- 215 
(a = 0.5) airfoil at _6° angk of attack will be eli cussed . 
Oo n iclering th e ubcri t ical case, wh cl'e th e f10w i en tirely 
ub onic, the growLh in pre lire coeffi eien COlTe ponding 

to the increase in M ach number from 0. 300 to 0.501 , for the 
pre sure d i tribution of figure 2 (a ), is in o'ooe! agreem en t 
wi th what would be pred icted by th c K Ul'man-T ien t heory. 
The pre sure coeffi cient at th e 10,,-e1' ul'face 2.5-percent-chord 
tation noted for (,h e 0.501 ':-1ach number cone pond to a 

local velocity wbi ch i ligh tly uper oni c. Pre ur eli­
t ribution ob ervec\ at M ach number a bove 0.50, Lh en , [all 
wi thin th c upel'Cl'i t ical cateO'ory. 

The character istic of pressure eli tribu t ions arc more com­
plex at upercri t ical than at ubcri t ical Mach number. 
R eferrin g again to fi gure 2 (a), a the ;,Iach number ri es t o 
0. 626, the lowc/,- urface minimum-pre ure coeffi cient be­
com e mol' negative and attain a valu e "' h ich corre pond 
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to a local Mach number of about 1.5. At thi free- tl'eam 
M ach number the uper onic flow over the forward 10 percent 
of the airfoil chord on the lower urface i terminated by an 
abrup t pre ure recovery, indicative of a shock wave. Over 
the remainder of the airfoil urIace the flow i sub onic and 
the pre sure coefficien ts are still in good agreemen t with 
tho e which would be predicted from the low- peeel mea ure­
men ts. When the free-stream :'lach number is iJlr1'eased 
till fur ther , the 10we1'- urface pres m e-coefficient peak 

become Ie negative and the porion of the airfoil mface 
over which the local velocit ie arc uper onic i!lcrea e in 
length. At a M ach number of 0.757 he experimental 
pre ure distribu tion how that there are uper onic veloc­
ities 0 er the forward 50 percen t of the lower surface, and 
over the upper surface from the 40- to the 60-percent-chord 
tations. The pres ure coefficien ts mea ured behin d Lhe e 
uper onic regions are somewhat more nega tive than would 

be pred icted by the K arman-T ien theory, a difference which 
becomes greater when the free-stream :'1ach number 
increa ed above 0.757. 

The de erip tion which has ju t been pre ented applie 
a pecifi airfoil section at a pec mc angle of attack. Figm e 
2 through 6 show that the variation of the pressure distribu­
tions with M ach number i consid erably differen t for other 
airfoil s ctions and angle of a t tack. In all the e ca e , 
however, the effect of compressibili ty at sllbcritical speed 
is to change the pressure distribu t ion with 11ach number in 
a manner which is adequately repre en ted, except very ncar 
the airfoil leading edge, by the K s.rm an-Tsien compre si­
bili y correction . It can therefore be said tha a sati factory 
under tand ing of airfoil pre ure di tribution a t u bcri tica l 

Iach numbers has been achieved. 
The nature of super onic flow being fund amen tally differ­

en t from u bsonic :flow, the pressure distribution over that 
portion of the airfoil where th e local :flow vel cit ie are 
upersonic cannot be expected to be dixectly r elat.cd Lo the 

local low- peed pre sure distribu tion. A tudy of the pre -
lire-distribu tion data presen ted in this r epor t renal tha t, 

ou t ide the local region of upel' onic flow, there i a general 
resemblance between the upercrit ical and the subcri t i al 
pre UTe distribution for the ame a irfoil. This fact prov ides 
valuable a istancc in studying those pressure di Lribu t ion , 
characteristic of small angle of attack, for whi ch the region 
of uper onic flow does not begin un til ome di tance from 
the airfoil leading rdge. Another factor of assi tance in the 
analy i at th ese angle i a general similari ty of the shape of 
the super onlc porion of thc pressure distribution for all 
five airfoil investigated. 

An analysis of the par ticular type of pre ure di tribu tion 
characteri tic of mall angle of attack r evealed that the 
ub ornc portion of upercritical pre ure distribu tion could 

be r elated to the ubcritical pre sure di tribu tion for the 
arn e airfoil at a reduced angle of attack . This relat ion hip 

i no t urprising since figure 12 through 16 indicate tha t 
marked change in the ai.rfoil circulfLtion 0 cur after the 
critical speed is exceeded . At mall angle of a t tack the 
hape of the supersonic portion of the supercritical pres W' 

di tribu tion r esemble that which would be calculated by 
tbe Prand tl-Meyer super onic theory ; however, the magrn-

tude of the mea m'ed chordwi e pres UTe varia tion is Ie than 
that calculated . uch theoretical calculation are invalid 
at ubsonic- tream Mach numbers where the local up er­
sonic r egion i of limited extent. Development of a theory 
treating the effects of uper onic r egion of limited extent i 
beyond tb e cope of the pre en t r eport. 

A major difficul ty arise in the tr eatment of pre UTe dis­
tribu tion a t large angle of attack in that uper onic 
velocitie occur in the immediate vicinity of the airfoil lead­
ing edo-e in which r eo-ion, a ha been mentioned, available 
theorie ar e inadequate. An under tanding of the na tUTe of 
the variation of pre ure coefficients with Mach number in 
the immediate vicini ty of the airfoil leading edge a t super­
crit ical Mach number is ba ic to a quantita tiv analysis of 
upercritical pressure distribution . In order to study con­

dition near the airfoil 1 ading edge, con ider the variation of 
pre ure coefficicn t wi th Mach Dmnber at the 2}~-p ercen t­
chord tation, the mo t forward station at which pre ure 
coefficients were mea ured in the presen t tudy. These 
data arc hown in figure 7 through 11. It i ob erved in 
ev ry ca that a t free- tream Mach number omewhat 
above the cri tical, a relatively con tant local Mach number 
i maintained while the frec- tl' am M ach number is incr as­
ing. Thi con tan t local M ach llllIDber apparen tly can be 
either subsonic or upersonic but there i no eviden t relation­
hip betwee n its magnitud and the value of the low- peed 

pre UTe coefficien t. 0 ati factory explanation ha as yet 
been developed to permit a quantitative a e ment of thi 
behavior . However, the da ta of the prc en t inve tigation 
arc ufficien t to permit a qualita tive formulation of the 
characteri ti of upercritical pres ill'e di tl'ibu tion . 

In tudying upercritical pre ur di tribut io.o i oon 
becomes apparent that the pre ure coefficien t over the r ear 
portion of the airfoils at large M ach numbers are affected by 
some factor not previou ly con idered . It wa observed that 
a marked decr ea e OCCUT in the pres UTe over the rear 
por tion of the aU'foil with incrca ino- Mach number only 
after the drag coefficien t exceed a value of a bou t 0.05. A 
similar change in pre sure distribution occW' at low peed 
for increa i:ng angle of attack in the vicinity of maximum 
lift. Thi la tte r chano-e is known to be the 1'e ul of a marked 
local increa e in boundary-layer thiclm es. Mol' over , the 
low-speed <irao- coefficien t at maximum lift i of th magni­
tude of 0.05 for R eynold numbers comparable to those of 
the presen t test (1,000 ,000 to 2,000,000). It therefore 
seem likely tha t the local pressme di tribution change over 
the rear portion of au·foils a t high supercritical peed are a 
re ul t of marked local boundary-layer growth. B cau e of 
the complexity of thi phenomenon , the following di cu ion 
will be 1'e tricted to tho e Mach number for which bounda1'Y­
layer effect ar e of econdary importanc . 

The general behavior with increasing l1ach number of the 
super ouic region of the pre sure di tribution over the air­
foils tes ted appear to be directly related to the hape of the 
pre ure di tribution at the critical l\Iach number . The 
shape of pres ure distributions at the critical peed can b 
cla ified into five type : (1 ) a sharp pre ure peak with 
moderate minimum pre UTe a t the nos of the airfoil, 
typical for low-drag airfoils at lift coefficien t unmediately 
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out ide the low-drag-coefficien t range; (2) nearly con tant 
pre ure over the forward portion of th airfoil , typical for 
low-drag airfoils at lift coeffi cients within the low-drag­
coefficient rang ; (3) lar<Te negative pressure coefficient at 
th no e of the airfoil, typical for lar<Te additional lift coeffi­
cien t ; (4) minimum pressure ahead of about the quarter­
chord tation followed by <Tentle pre sure r ecovery, typical 
for conventional airfoil at mall angles of attack; and (5) 
rounded pres ure peak at airfoil no e, typical for conv n­
tional airfoil at moderate angles of attack. The character­
istic of ea h of the e type will now be di cu sed individually. 
It hould be borne in mind that the analy i is ba cd only on 
m ea urement at moderate R eynold number on ai.rfoil 
section of 15-percent-chord thickne s so that numerical 
value tated may be different for thinner or thickrr section . 

The abrupt forward peak of the type 1 pres ure distribu­
t ion occur for low-drag aU'foil at moderate po itive and 
negative angle of attack and for conven tional airfoils with 
camber far forward , uch a the NAOA 23015, at moderate 
negative angles of attack. The following table Ii t the 
ca es of this type found in the figure of the pre ent data 
ogether with the experimentally determined critical Mach 

number and al 0 the upprr limit of Mach number for which 
thi pre sure eli tribution ela ification can be useel , namely , 
the Mach number M I at \' hich the drag coefficient attains 
th value of 0.05: 

Mach Number 
Angle of riLical 

Airroil Section Attack (d eg) Fig. No. i\.[acb Num· 
ber, k f cr Jl,I , ror J'II-Arer 

cd=O.05 

65.-215 -6 2t 0.46 0.73 0.27 
65.-215 -4 2 b) .57 . 7 . 21 
65.-215 8 2 h) . 4i .66 . 19 

66,2-215 -6 3~a) . 46 . 74 .2 
66.2-215 -4 3 b) .58 . 79 .21 
66,2- 215 6 3 (g) ,52 .71 . 19 
66,2-215 8 3(b) .46 .68 .22 

23015 -6 5(a) .50 . 73 . 23 
23015 -4 5(b) .56 .79 . 23 

It i seen that for type 1 pre sure di tributions the critical 
Mach number i low, in the neighborhood of 0.5 , and with 
increa ing Mach number the drag ri e relatively slowly so 
that MI is between 0.19 and 0.2 above the cri tical Mach 
number. Within this upercritical Mach number range, as 
the M ach number i increased the minimum pre ure co­
effici n t become les negative and the chord wise extent of 
the uper onic portion of the pres ure di tribution incr a e 
until at MI the pressure coefficient over the forward third 
or half of the au-foil are r elatively con tanto 

The low-drag pre sme di tl'ibution of type 2 ha th ame 
general hap at upercritical peed a at ubcritical p ed . 
The following configurat ion are of this type: 

Mach N umbcr 

Angle of C ritical 
A irroil Scction A ttack (dog) Fig. No. Mach Num· 

ber, Afer j\ I , ror Jv[ ,-Af " <d=O.05 

65.-215 -2 2 (c) 0.66 0.80 0. 14 
65.-215 0 2 (d ) . 67 1 .14 
65.-215 2 2 (0) .65 .77 , 12 
65.-215 4 2(0 ,62 . 72 . 10 

66, 2- 215 - 2 3 (c) . 70 .80 .10 
66.2-215 0 3 (d) .69 1 . 12 
66,2- 215 2 3 (e) . 67 .82 . 15 
66,2-215 4 3 (r) .62 . 74 .12 

For pres ure di tribution of this type the critical Mach 
number i high, and abov thi critical Mach number the chag 
rises rather rapidly so that MJ is only about 0.10 to 0.15 
above the criti cal Mach number. 

For the au·foils tested the type 3 pressiU'e di tribution oc­
curred only at angle of attack above 10°. The r ela tively 
low te t R eynold numbers and the variation of R eynold 
number with iach number do not permit any d finit con­
elu ion for this type. It appear that the trend i for the 
general shape of the pres ure di tribution to remain the arne, 
while the magnitude of th no e pres m e peak decrea es 
with increasing Mach numbers. 

The type 4 conventional-au'foil- ection pre m e listribu­
tion for moderate angle of attack ha , at subcritical speed, 
minimum pre m e near the airfoil no e followed by a more 
or les gentle pre ure recovery. At up ercl'itical sp ed the 
minimum pres m e point move rearw'arcl and the 1 ngth of 
the up r onic velocity r egion increa e with increa ing ach 
number. Example of thi variation are found in the figures 
li ted in the followi.ng table: 

Mach Number 

Angle or C ritical 
Airroil Section Fig. No. Macb ),Tum· 

Attack (dcg) her, M er j\1, for 
<d=0.05 Af1-Mer 

0015 0 4t 0.70 O. I 0.11 
0015 -2 1 b) .65 0 . 15 
0015 -4 4 c) .73 . 15 

23015 0 5 ~d) ,64 .80 . 16 
23015 2 5 c) .59 .75 . 16 
23015 4 o(r) .53 . 15 
441 5 -2 6 ~c) .63 . 76 . 13 
4415 0 6 d) .62 .75 . 13 
4415 2 6 (e) . 59 . il .12 
4415 4 6 ([) .56 .66 .10 

The Mach number MI i from 0.10 to 0.16 , above the critical 
Mach number. At M l the sup ersonic portion of the pressm e 
distribution terminates somewhere between 30 and 60 per­
cent of the aU' foil chord from the nose, depending upon the 
ubcrit ical pres Ul'e-recovery gradient. The Ie rapid the 

pre m e r ecovery behuld mini.rnum pres w'e at ubcl'itical 
speed the more exten ive will be the length of the upel' ODlC 

flow region at MI. 
The type 5 pre uro di tribution for conventional aU'foil at 

moderate angle of attack has a no e pre Ul' peak at ub­
critical peed which i Ie s abl"Upt than that of type 1, but 
what seems to be more i.rnportant is the fact that the peak 
i not followed by a r egion of r elatively con tant pressure 
a it is for type 1. At slightly supercritical peeds the type 
5 pres m e peak round off so that the supersonic region is 
from 10 to 30 percent of the chord in length. At increasingly 
supercritical peeds, the length of the super onic region 
remaw con tant at tbi li.rnited value. Type 5 pre ure 
di tribution occur in the following onfigurations of the 
pre ent inve tigation: NAOA 0015 at - ° anel ACA 
23015 and 4415 airfoil at ° and 10° angles of attack. For 
these cases the critical Mach number i about 0.45 and the 
value of MI is between 0.0 and 0.16 above the critical 
Mach number. 

Of course there i no abrup t change in the hape of the 
pl'eSS UTe distribution with hanging angle of attack, There­
fore, it i to be expected that ther e will be borderlin e case 
in which the behavior of the pressure distribution at uper-
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critical Mach number i b ctwcen two of the typcs prc­
viously discll sed. The experim ental pre m e di tribution 
indicate that this overlapi limited to an angle-or-attack 
range of only 1 ° 01' 2°. In the following tablc tbe prcssllre 
eli tributions presented in th prcsent report are class ified 
according Lo thc type of variation with Mach numbcr of the 

Up CI' onic portion of Lh e pre urc distribution for the 
mfacc on \\'hich tbe local vcloci ty of ound i 

,\ n~I(' of :\ A Airfoils 

Atiac·k 
(d t'v) 1)5,-21 5 GG. 2- 21 5 001 5 2301 5 441 5 

- 10 3-5 
- 8 5 
- () 1 1 .';- 4 1 3-5 
- 4 1 I 4 1 5- 4 
- 2 2 2 4 1-4 4 

0 2 2 4 4 4 
2 2 2 4 4 'I 
4 2 2 4 'I ·1 
() 2-1 I 4- 5 4- 5 4-5 

1 I 5 5 5 
10 1-3 1-3 5-:1 5 5 

1'hi table hOlTS that at posiLi \Te angle of a,ttac k th e 10\\'-drag 
aidoil havc onc pattern \\'hich is differcnt from thaL of all the 
cOlwcnlional airfoil eetions. \t modcra te and 1a1'O'e ncgative 
angles of attack this impl diffcl'cntiation docs not hold , 
din'er nce in type of ca mber line having as mu ch cn'ect as 
type of Lhickncs dist ribution. 

A t he prcssure dist ribu tio n over an airfoil cbang with 
Iach number thcre is naLurally a rcsultant va l'iation of the 

airfoil- eetion charactc1'ist ics. A parameter \l'h ich would be 
expccted to an'crt thi Yal'i ation is the cri tica11\1ach number, 
at which value onic Yclocity i fir t attained at somc point 
on Lhc ai rfoil urfacc. The urprising thing is that 0 change 
arc observcd in the varia Lion of section lift and d rag eodE­
cicnts with r-Iach number at thc critica l r-1ach number. lL 
ha therefore bccn nece a ry to introduce two other param­
etc rs, dcnoLed as the lift- and drag-divergence M ach num­
bel' , which satisfactorily locate the chanO'e in variation of lift 
and drag coefficient with r- Iadl numbel'. It i een in fi cr ul'e 
] 2 through 16 that 1'01' all Lhc ai rfoil sections and most of thc 
angles of attack invc tigated thc lift-divergence ),Jach num­
ber i thc arne as th e clrag-c1iveI'O'ence r-Iach number, and 
ha a valu c some\\'hat largeJ' than the critical )'1ac11 Humber. 
The increment of the lift - and drag-divergence M ach number 
above the critical ),1ach number wa s studied for each airfoil 
and angle of attack in term of the classification cherne for 
thc type of pressurc distribution. Th c following fac L wcrc 
noted: Fol' types 2, 4, and 5 preSSUl'e eli tribuLions, lif L an d 
drag diveJ'genee occur at a r-1ach num brr about 0.05 above Lhe 
criLi 'al 1[ach n umb 1' , while for ty pes 1 and 3 thi Mach 
numbcr increment is about 0 .1 5 to 0 .20. In t hc de rip tion 
of t he pres ure-clistribu tion classi fication it wa pointed ou t 
tbat for each type theJ'e was an approximate value fol' the 
di!1'cl'encc between th e critical11ach number and tllC :Mach 
number Jl1 at which the drag coeffi ciC' nt attains the valu c of 
0.05. The numerical valu es for t his )'1ach numbeJ' din:el'C'ncc 
,\'('1'0 given a : type 1 from 0.19 to 0.28 , type 2 from 0.10 to 
0.] 5, Lype :3 und eterminod bcc:tu c of insufHcienL daLa, type 
4 from 0.10 to 0.16 , and type 5 from 0.0 to 0. 16. Tlli 
information togcthcr with t hat for thc drag-divcrgcnce ~1ach 

number permits an estimate of the rapi li ty of Lbe increa c in 
drag coefficient at upercri tical Mach num bel' . 

The method of cia ifying pm, ure di t ribut ions which has 
been presented appeal' to b of valu e in e timating the 
general differcncc in p rcssurc-cii tl'ibut ion variatio n with 
'Mach numbel' and al 0 some change in se t ion character­
i tic at upcrcl'itical Mach numbcr a determined by the 
airfoil shape and a11O'le of attack. 

The val'iaLion wiLb :Mach numbel' in the cha racte l' of the 
flo,,' over airfoils , which has been di cus ed in the preceding 
ections, i accompanied by profound change in tbe forces 

and momenL actinO' on the airfoil, the deta iled di cu ion 
of which will not be undertaken her. Thc treatment "' ill 
be confin ed in tead to a di cu ion of t he cxtent to which 
the characteristics of the several broad cIa ifi ations of 
airfoils inve Ligated arc affecteci by compl'e ibility. 

LI FT C HARA CTEIU TI CS 

.From figures 12 throuO'h J6 of the variation of ection lift 
coefficient ,,"ith 11ach number a · constan t incidence foJ' the 

ACA 652- 215 (a = 0.5 ), 66,2- 215 (a = 0.6 ) , 0015 , 23015, 
and 44 15 airfoil , the ubcri tical behav ior i ecn to b 
ensibly the ame for all five fLirfoils. Exc pt at high angle 

of at.tack thc lift cocffici ent increase wit.h Mach number 
approximately in thc raLio 1h l -A12 unLil the criti cal 
spced has bce n apprcciably excee ci cci . At upercJ'itical 
speeds t he lift characte ristics of the 10w-el raO' ai rfoi ls ar 
definitely uprrior to tho e of the cony nt ional ai rfoil inves­
tigated on scveral co unt . For moderate an l high angle of 
a ttack, the r-Iacb numbers of lift c1i\'Crge l1ce arc con iderably 
higher for Lhe low-drag a irfoil than for thc conventional 
ections. :'10]'co,"cr, upon exce cling t he lift-d i\'e rO'ence 

,' cloeity at high a ngles of attack the C011vcn Lional a irfoil 
expericncc a morc eve re 10 in lift than do the N A A 652-

215 (a = 0.5 ) and 66,2- 215 (a = 0. 6) ection. 
P el'hap the mo t important diA'erencc in the upercritical 

eharacteri tiC' of Lhe low-drag and convenLional profil 
lies in the changes in lift-curve lope beyond the lifL-diver­
gence 1ach numbers of the 1'e pective ai rfoil . Although 
all th e airfoil experience a rcduction in lift-eury lope upon 
exceeding thcir lift -divergence vclociLies, t he con ven tional 
sections u A' I' particularly in thi re pect. The variation in 
lift -curve slope with 11ach numb l' a 0.2 lift coeffi cien t 
sho\\'n in fig ur 40 for all five ai rfoil illustrat.es this fact. 
Th e slope of t he lift curve i of particular ignificance because 
it is one of Lhe principal factors affe t ing ai rplane tability. 
Exces ivcly low lopes tend to promote extreme ail'plane 
tability , a very und e irable characteri tic. The A A 

low-drag section , then, po e a definiLe advantaO'e in thi 
regard over the conventional section at supercritical pe ds. 

Another parameter of great importance in ai rplane con­
t rol i th e aI1O'1e of zero lift. Figur 41 depict 1,11 variation 
with YIach number in the anO'le of zero lift 1'01' all five airfoil . 
It i noted that the low-drag and cambered conyentional 
ections alike expcriencc marked po itive hi[t in their 

respectivc ancrlc of zcro lift at upercri tical peed. The 
cha11 O'e fol' the NACA 44].5 airfoil i pal'Licularly evcre but 
hould be regarded a being characteristic of highly cam-
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bered rath l' than conventional airfoils alone. This po iLive 
shift in the angle of zero lift i detrimen tal in that it al ters 
airplane trim in a direction to promote an airplane diving 
tendency upon exceeding th :Mach number of lift divergence. 
Di regarding the NACA 44J 5 section as a pecial ea e, the 
low-drag and conv ntional profiles exhibit thi undesirable 
characteri tic to approximaLely the ame degree. The C011-
tant pos itive angle of zero lift noted io the fi o-ur for the 

NA A 0015 airfoil i attributed to imperfect model on­
truction and not to any aerodynami c phenomenon . 

One additional item of intere t r egarding the comparative 
lift characteristi s of the low-drag and the conventional air­
fo il is tIl e nriation of the maximum lift coefficient with 
Mach number which may be een in figures 25 to 29 . Al­
though the R eynolds number of th pr ent tests were too 
low to permit an accurate quantitative a ses ment of the 
maximum lift coefficient , the resul ts arc of qualitativr value 
in inciicatiJ1g the trend of the chilnge, in this parameter with 
1v1ach number. For the low-drag NA A 652- 215 (a= 0.5 ) 
and 66 ,2- 215 (a= 0.6 ) ai.rfoils the maximum lift coefficien t 
fir t decrra e ligh tly with Mach number, then rises ap­
pr ciably at moderately high speed and finally leclines 
gradually at the bighest Mach numbers. The over-all var­
iation is no t very great, however. In contra t to this b -
bavior, the maximum lift. co ffi cients for the conventional 

A A 0015 and 23015 ect ion fall of)' at first sharply, and 
later , decreasingly with M ach number. The character of 
the variation of maximum lift coeffICient with 11ach number 
for the ACA 44] 5 ai rfoil lies in between the other two 
types exce pt at the bigher :'lach number where it resemhle 
more closely the variation for tbe conventional profile . At 
hio-h sub critical and all supercritical speeds, theil, the ]ow­
drag aU'foil arc uperior to tll conventional ection in this 
re pect. 

DRAG CHARA CTE RISTI CS 

The high- peed performance of ai rplanes i largely deter­
mined by the drag characterisLics of the airfoil sections com­
po ing the principal lifting urface. The variation of ec­
tion drag coefficient wi th Mach number .illustrated in figure 
17 Lo 21 for the represe ntative airfoil investiga d then be­
come of particular in tere t. Excep t at moderately high 
positive angles of atta Ie the general character of the varia­
tion in drag oeffici ent with Mach number i the ame for 
both the low-drag and conventional airfoils. At tbe higher 
posiLive ano-le of attack the low-drag ai.rfoil exhibit a 
peculiar decrease in drag beyond tbe critical speed which i 
apparent a a dip in the curve of drag coefficient again t 
Mach number. This phenomenon, believed to be a ociated 
with flow eparation was not observed for the conventional 
airfoils. 

Th e drag characteri tic of tbe everal airfoil types can 
be t be compared in figure 42 where the section drag coC£fi­
cient at 0.2 lift coefficient i hown a a function of Mach 
number for all five au-foil. It is readily apparent from an 
examina ion of thifigure tha the low-drag airfoil po es 
no ad van age over th onv ntional airfo il ections in ofar 
a upercriti cal peed performan i concerned. The NA \. 
4415 airfoil appear to be definitely inferior to the 0 her 
airfo il inve tigated . 
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MOMENT C HARA CTERISTICS 

Airfoil pitching moment arc of in tere t here only insofar 
a Lhey affect airplane tabili ty characteri tic at uper­
critical spe ds. The variation wiLh Mach number of the 
quarter-chord pitching-moment coeffi ient een in fio-UTe 22 
to 24 for the ACA 652- 215 (a = 0.5 ), 66,2- 215 (a = 0.6 ), 
23015, 00] 5, and 4415 airfoil ection, I'e peet ively, i too 
mall for all th a irfoils investiga Led, except po ibly the 
ACA 44 15 at high angle of attack:, to app reciably affect 

airplane t rim. 
ONCLUSIONS 

From tbe fe ult of pres ure distribution and drag mea me­
men t at high peed and moderate Reynold numbers 
(1 ,000,000 to 2,000,000) for a r epre entative group of 15-
percent-chord-thick low-drag and conven t ional airfoil sec­
tions everal coneIu ions regarding the character i tic of 
a irfoils at sub ritical and upercriti eal velocities arc drawn. 
It hould be emphasized that the following coneIu. ion apply 
pecifically to airfo il of th icknesse in the vicinity of 15 per­

cent of the aido il chord and do not necessarily apply in the 
o-eneral ea e. 

1. At ubcritical velocitie the Karm{m-T ien modificaLion 
of potential theory for compressibility satisfactorily pretl iet 
the variation of tll local pre ur coefficient with M ach 
number on an airfoil urfa e except in the vicini ty of Lhe 
leading edge. One consequence of this resul t i the very 
sati factory agr ement noted in the present investigation 
between experimental and theo retical cri tical Mach number 
at other than large angles of attack. 

2. At sllpercritical peecl the varia tion of pre sme dis­
tr-i bution with}, [ach n umber for both low-d rao- and con ven­
tional ai rfoil appear to be lirectly related to tb~ 

form of the cOl"fesponciing low-spe d pressure di t ribu t ion . 
Although this relation hip i purely qualitative it permits a 
more rational under tanding of the characte r of upercri t ical 
speed flows. 

3. At subcri tical M ach number tbere appear to be little 
Lo choose between the lift cbaracteri tics of the low-drag and 
the conyenLional airfoils rxcept in ofar a the maximum lift 
coefficient is concerned, where the conventional ection hold 
the advantage at low speeds and the low-drag profile are 
favored at tb higher velocities. For low-drag and con­
ventional airfoils alike, the lift, and con equently the lift­
curve slope, increa es with :'[ach number approximately in 
the ratio 1;',,11 - \d2 until tbr cri Lical speerl ha been exceeded. 

4. The supercrit ical speecl Ii ft characteri tics of the low­
drag airfoils , as represented by the NACA 652- 215 (a = 0.5 ) 
and 66,2- 215 (a= 0.6 ) ection , arc definitely upcrior 0 he 
orresponcl ing characte risti of thr conventional pI' fil e 

in ve t igated in that the lift-cu rve slope of the former arc not 
nearly as drastically reduced bC'yonci the :'1ach number of 
lift d ivcrge nee as arc the slope of the la tter section . 110re­
over, the lift-divergellce velocit ies at the higher anglrs of 
attack are greater for the low-drag than for the conventional 
airfoi l , enhancing Lhe high- peed maneuverability of air­
plane employing the former ections. 

5. The low-dr ag and moderately cambered co nventional 
airfoils exhibit an equally unfayorable positive shift Ul the 
angle of zero lift at hio-h upercritical peed. The N ACA 
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4415 airfoil, a special case as a highly cambered 
exhibits particularly und e i1"able characteristics 
re pect. 

6. At upercritical peed in th normal lift-coefficient 
range, the drag characteri tics of th low-drag and con en­
tional airfoils are sen ibly the same, no advan tage beiner 
discernible for the low-drag type in this rang . Although 
the critical speed for tbe conventional ections are con-
iderably lower than tho e for the low-drag type, in the 

vicinity of tbe de ign lift coefficient the drag-divergcnce 
Mach number arc approximately equal for both type. 

7. The variation of airfoil pitching-moment coefficicn t 
with Mach number for the low-drag and conventional airfoil 
alil<c i ueh as to have but mall detrimental effect on the 
performance characteri tic of airplanes at high peds. 

8. Although the low-cb.-ag airfoil would appear to pos e 
mall advantage over the convent.ional ection a far a higb-

peed performance i concerned, it appear definitely upel'ior 
to the latter in the matt r of airplane stability and control at 
supercritical peed. 

AME AEIWNAun CAL L ABORATORY, 

NATIONAL ADVI ORY COMMI'l"l'EE FOR AERONA TIC, 
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FIGU RE 4[,- Variation of all~le of zero li ft with M aeh number for the NACA 65,-215 
(1L =0,5) 66,2-215 (a =, 0,6) 00 15, 230 15, and 44 15 airro il~ . 
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TABLE Ia.- EXPE RIME TTAL LOAD DATA 

[:-.I A A 65z-215 (,,=0.5) eCLion Angleof Attack, a,=-GoJ 

tat ion " a lucs 01 load parameter , p= p,- p " lor di ffcrent M ach num ber 
-----

I 
llc 0.300 0. 400 O.50l 0.55 l 0.60 l 0.626 0.651 0.677 0.703 0. 730 O. i57 0. 7 2 O. Il O. 40 

--------------
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.025 -2.880 -3.120 -3.320 -3.210 -3.130 -3.22 -3.03.; -2.920 -2.65 -2. 530 -2.20 -2. 100 -1.920 - I. 00 
.050 -I. 750 - 1. 885 -I. 900 - 2.660 -2. 40 -2. ,. -2.670 -2. 0 - 2.370 -2. 250 -2.010 - I. 840 - 1. 670 - I. 550 
. 100 -I. 270 -I. 340 - I. 390 - I. ~75 - I. 520 -2.278 -2.210 -2.200 -2.020 - 1. 910 - I. 690 - I. 540 - 1. 370 - I. 260 
. 150 -.960 -I. 030 -1.065 -I. 0 - 1. 040 -1.050 -1.920 - 1. 9~0 - I. 05 -1.690 - 1.490 - I. 340 - 1. 1 0 - 1.100 
.200 -.760 -.820 -.84., - (iO - (iO - 20 -I. 160 -I. 710 -1.660 -I. 540 - I. 350 - I. 200 -1.060 - . 970 
.250 - .630 -.675 -.680 -. 700 -.710 -.ilO -.595 -I. 4S0 -1. 4 0 -I. 400 - I. 220 - 1. 050 -. 920 - 70 
.300 -.520 -.526 -.550 - . 560 - . 560 - . 580 -.480 - . f> 70 - I. 330 - I. 240 - I. 050 - 0 -.no -.730 
.350 -. 428 -.461 -. 449 -. 453 -.4. -. 481 - .410 - .404 - 1.1 0 - 1. 04 - 74 -. 729 -.655 -.632 
. 400 - . 350 -.340 -.3'10 -.340 -.330 -.350 -.320 - . 230 -. 460 -. 740 -.600 -. 490 -.440 - .490 
.450 - . 233 -.241 -.224 -.213 - . 203 -. 196 -. ISO -.059 -.06 -.33, -.219 -. l09 -.090 - . 202 
. 500 - . 170 -.1 70 -.150 -. 130 -. 120 -. 120 - . 070 .050 . 050 -.070 .010 . 190 .200 . 060 
.550 - . 113 -. JII - .073 -.on -.06 -.061 -.030 .011 .067 .042 .076 . 266 .370 . 248 
.(;00 -.00 -.00 -.OGO -.050 -.020 - . O2,1l .020 . 020 .080 -.010 . 120 . ~ I O . 400 0 
.700 -.010 -.020 -.035 -.020 -.020 .030 -.030 -.050 -.020 -.040 -.080 -. 130 .430 .510 
.800 -.060 -.040 -.010 -.020 -.OtO 

I 
.030 0 - . 030 .020 - . 050 -.1 10 - . 200 .0 

I 
.510 

.,0 - . 02 -.044 -.031 -.0~2 -.007 -.019 -.010 -.021 -.012 -.062 - 121 -.206 -.035 .452 
75 - . 053 - . 056 -.04'1 -.053 -.0·13 -.041 - . 055 -.054 -.07 -.on -. 144 -. 204 - . 075 .3 

TABLE l b.-EXPERIME NTAL LOAD D 'fA 

I:-IAC A 65z-215 (a=0.5) Section Angle of A Ltnck, a,= -4°J 

Station " a lucs of load parametcr. 1'= 1',- 1' •. for diffc rent M ach nu mbcrs 

ric 0.300 0. 400 0.500 0.550 0.601 0. 626 0.65 1 0.676 0.701 0.726 0. 753 0.780 O. 10 O. 44 O. 79 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

I 
0 

.025 -1.~56 -I. 930 -2.020 -2. 110 -2.215 -2.210 -2.370 -2.365 -2.280 -2. 1 0 -2. 010 - I. 25 -1. 655 - I. MO - 1.450 

.050 - I. 320 - I. ~80 -I. 520 -1.010 - I. i60 -1.82., -I. 900 - 1. 940 - 1. 970 - I. 0 - I. 735 - I. 560 - I. 390 - I. 290 - I. 200 

. 100 -.~30 - 50 - . 920 -.960 - 1. 000 -1.000 -.970 - 1. 400 -1..140 - I. 530 - I. 415 - I. 250 -I. 100 - 1. 010 -.930 

. 150 -.600 -.fi40 -.690 -.730 -.770 -.790 -.810 -.765 -I. 230 - I. 320 - I. 215 -1.070 - . 920 - . 830 -.770 

.200 -. 4~5 - . 490 -.520 -.550 - .575 -.600 -.620 -.~40 -. i50 - I. 145 - 1. 0;0 - .930 - 20 -.740 -.680 

.250 -.370 - . 380 -. 400 -. 430 -.450 -.4.0 - . 490 -.530 -.460 -.965 -.9RO - 30 -. 735 - . 650 -.600 

.300 -.260 -.290 - . 300 -.310 -.3·10 -.360 -.3RO -. 400 -.385 - .760 - 60 -.710 -.600 - . 550 -.510 

. 350 -.228 -.24 1 -.244 -.253 -. 268 -.? 6 - . 30., -.339 -.343 -. 4 - .764 -.624 -.520 -.457 -. 424 

.400 -. 155 -. 160 -. 160 -. Ii i -.1<0 -. 175 -.200 -.200 -.220 -. 120 -.580 -. 4 0 -.390 -.350 -.345 

. 450 -.063 -.070 - . 044 -.O(i -.0(;3 -.051 -.050 -.054 -.048 .052 -. 2fi4 -.254 -. 195 -. 1 2 - . 264 

.560 -.030 -.030 .030 -.oao 0 0 . 020 .020 .010 .095 -.070 -.030 -. 035 -.020 -. 220 

.556 -.003 -.011 .026 .0 12 .027 . 044 .050 . Oil .052 . 122 . 151 . 131 . 1( 5 . 148 - . 154 

. 600 -.010 -.020 .040 .0·10 .070 .070 .0 5 . 120 . 120 .160 .240 .340 .320 . 270 -.095 

. 700 -.010 -.040 -.020 0 .010 0 .020 . 020 0 0 -.020 -.050 . 160 .270 .00 

.800 -.020 0 0 0 .010 .005 .010 .035 .010 -.015 -.010 -.020 - .020 . 145 

I 
. 11 0 

.850 -.02i -.024 -.006 -.012 -.007 - . 039 -.020 -.02l -.012 .008 -.02J -. 061 -.050 . 102 . 194 

.875 -.003 -.021 .006 .002 .O li .0 14 0 -.004 .002 -.038 -.049 - .029 -. 050 .078 . li6 

TABLE IC.- EXPEIUMEXTAL LOAD DATA 

IN A A 6:;"-2 15 (0=0.5) ~eclion Angle of A ttack , a ,= -2°J 

St~Lion " nlues of load nuramctcr , P=P'-P ilt for d iO'C' I'{ln t !\ fach nu mbers 
----I ---- ------·i -------------

xl< 0.300 0. 400' O. SUO 0.550 0. 600 0. 625 U.650 0. 675 0. 701 0.726 0. 751 0. 77 O.S06 O. O. 76 
---- ------------ ---- ----------- ------

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.025 - 1. 002 -1.010 - 1.11 9 - 1.1 15 - l.l nO -1. 105 - I. 2.1~ - I. 2.14 - I. 288 - 1. 312 - 1. :120 - 1. 31 -1. 270 -I. 167 - 1. 092 
. 050 -.665 -.69n -.740 - . 75-3 -.774 - 16 - 50 - 52 - 9'1 - 20 -.940 -.9·10 -.920 - 52 -. 7 2 
· (00 - . 390 -.4 10 -.447 - . 450 -.497 -.5( - 550 -,553 -.610 -.631 - n -.682 - .624 -.62i - 0 
. 156 -.240 -.260 -.2S I - . 30 - . 325 -.341 -.3(\4 -.302 -.409 -. 46i -.556 - . .172 -.5-39 - . 513 -. 469 
. 200 -.1;;9 -. 160 -. 182 -. 1 2 -. 195 - . 22 -.240 - . 258 -.286 -.32'J -. 4 '> -. 47 - . 4iO -. 43 -.390 
.250 - . 080 -.080 -. 100 - . 100 -. 11 0 -. 125 -. 140 -. 149 -. Iil -. 21 5 - . 330 - .387 - . 395 -.367 -.330 
· aoo - . 025 -.026 -.030 - .010 - . 022 - . 010 -.0.,7 - . 0·12 -.076 - .1 00 - . 230 -.292 -.319 -.300 -
.350 .002 . 00 1 -.(l(H -.010 .004 - . 001 -.015 .UO I -.013 -.01 -. 139 -.239 - .232 - . 232 -. 192 
. 400 .050 . (HO .049 .052 · U73 .if,O .060 .0iO 0 .073 .061 -. 192 -. 180 -. 161 -. 162 
. 450 .097 . 099 . 126 .11 2 . 127 .08'1 . 120 . 146 . 1 7 . 222 . 16·1 - . 019 -.060 - .063 - 9 
· son . 11 0 .107 . I ~O . 120 · 1 2~ . 1 ~6 . 1.,1 . 1 . 190 .200 . 1 0 -.051 -.012 -.070 
· .1.10 .097 . 119 . 141 . 132 · ) [,7 . 181 .210 . 208 .? 2 . 272 . 37 1 . I ~i .028 -.030 -.062 
. fIOO .1 1 . 140 . 170· o tni . 208 .222 .247 . 273 .257 . 1 . 4 2 . 400 .130 -.().10 - . 080 
. 700 -.().12 -.011 .028 .018 .050 .062 .069 . 000 .079 .0.16 .02ll .170 .080 0 -.042 
.800 -.023 -.020 .02i 0 .02 .024 . 025 . 0·10 .03 . 020 . 010 .05-1 .072 - .012 -. 1 2 
.850 .003 .051 .034 .O? . 02.1 . 021 . 02~ .019 .018 .01 .009 .032 .033 .022 -. 102 
· Ri;') . 017 .029 . 020 -.()O() .007 .007 -.010 .009 .001 -.00:l -.()() I .031 . ()'32 .013 -.074 
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TABLE Id.-EXPERIME TTAL LOAD D TA 

[:\'AC'.\ 65,-215 ("=0 .5) Se~Lion .I nde of Attack. a,=Ool 

«,lion Values of load parameter, P=P, p., for dilTcrent Mach numbers 
--- ----- ------- ----

x/c 0.300 0.400 0.500 0.550 0. 60 1 0.626 0.651 0.676 0.701 O. i26 0.753 O. ji9 O. 06 O. ~~ 0.865 

----- -.--- ---- -------------- --------------- -.------- ---- ----
0 0 0 0 0 0 0 0 0 0 0 0 Q 0 0 n 

. 025 -. 160 -. 17 -. 195 -.20P -.226 -.207 - . 247 -.244 - . 282 -.320 - . 438 -.580 -.640 -.690 -.63 

.0";0 0 -.012 -.0-11 - . 040 -.03 - . 036 -.054 -.060 -.089 -. 130 - .230 -.351 -.426 -.tin -.430 

. 100 .1 10 .090 .09~ 9 2 .066 .074 .O~ .014 -.090 -.208 -.272 -.321 -.282 

. 150 . 152 .143 . 165 . 1 2 . 1- . 1 n . 159 . 170 . 143 . 120 .020 - .095 -. 170 - . 234 -.212 

.200 . 188 . 183 . 203 .21 .232 .230 .228 .2<:4 .2:30 . 19~ . 095 -.036 -. 120 -. 160 -. 11 

.250 .220 .220 .242 . 249 .2(;0 .281 .2 2 . ~06 .288 .260 . 15:; -.043 -.050 -.OS5 -.086 

.300 .240 .245 .269 .243 .3 .318 .332 .360 .3 .353 . 1 9~ .058 -.025 -.073 -.04 1 

. 350 . 234 . 2~6 . 264 .262 .287 . 309 .337 . 374 .392 . 405 . 306 .141 .0:14 -.022 .006 

.400 .260 .263 .290 .302 . 320 .34 .3R3 . 443 _ 4<J.! .435 .375 . 192 .067 0 .039 

. 450 .28i .301 .333 .340 .367 .391 . '136 . 4 4 .562 .580 .466 .206 .025 -.09~ .034 

.500 . 267 . 262 .310 .334 .350 .367 . 390 . ·140 .520 . 539 .1>10 . 16i -.023 -.183 -.020 
· f50 .237 .257 .296 .315 .337 .349 .3 5 . 454 .562 .620 . - 6 .259 -. 100 - 6 - .0(1) 
.600 .247 .259 .316 .292 . 310 .327 .324 .23 1 . 137 .4 12 .5:11 .361 -. 1911 -.354 -. 14 
.700 . 128 . 1 . 130 . 154 . 130 . 143 . 140 .056 . 140 . 083 . 150 .21 6 .14 - .297 -.:322 

00 .072 .07 1 .070 0 .067 .068 . 2 . 070 . 070 .04 .075 . 155 .229 -.040 -.382 
'>0 . 043 .04 .054 .07 .055 .07 1 .060 .04a .06 . 07~ . 06-1 . 114 .093 .015 -.361 
71i .040 .041 .054 .022 .0:34 .039 .010 .0 1 . 022 .001 .05G .09l .202 .07 -.354 

TABLE Ie.-EXPE IUMEKTAL LOAD DATA 

[01ACA 65.-2 15 (a=0.5) ection Angle of Attack, a . =2°J 

...: tation Value of load parameter, P= P,-PilI for different. Mach numl ers 

x/c 0.300 0.400 0.500 0.550 0.600 0.625 0.650 0.675 0.70 1 0.726 0.7.13 0.779 O. 07 0.836 O. 67 

0 0 0 0 0 0 0 0 0 0 ° 0 0 0 0 0 
.025 . 713 . 739 . 751 .770 .756 . 748 .73R .705 .592 .439 .29 .099 -.081 -. 177 -. lSi 
.050 · (\61 .683 .726 .733 .742 .754 .744 . 720 630 . 500 .367 .200 .036 -.031 -.030 
.100 .590 .620 .672 2 . 715 .728 .7-1 i .729 .671 .550 .430 .2;3 . 114 . 036 .0;;6 
.150 · ,572 .596 .648 .659 .696 .727 . 747 .i<lO . 700 .602 .4iO .330 .1 80 . 117 .108 
.200 .532 .570 .620 .658 .692 .720 .757 . 768 .719 .625 . 508 .369 . 210 . 132 . 130 
.250 .514 .555 .602 .63 .670 . 716 .7:;0 .772 .750 .658 .540 . '100 .235 . 190 .173 
.300 .51 .54 .628 . 630 .676 . 715 .77 .80 . 783 .6 3 .576 .422 .23 . 1 7 . 182 
.350 . 4 5 .5ry .56fl .; 5 .635 .679 .720 .821 12 .725 . 600 . 436 . 265 . 1 .213 
. 400 .480 .500 .554 .590 .624 .670 .727 . 793 .841 .7 14 .535 .377 .225 .130 .220 
· '150 .473 . 5O~ .544 .562 . (;14 .669 .680 . 747 07 .675 .5J(\ .33 1 . 148 . 063 . 163 
. 500 .440 .468 .510 . 542 .5!3 .613 .670 _ 740 .820 . ,00 . 550 .2 4 -.032 - .108 .Oi7 
. 550 .427 .45 1 . 501 .522 .5ii .6 19 .640 .721 .83,\ .652 .451 .259 -.J 0 - .277 .009 
. 600 .4 10 . 415 . 373 . 370 .331 .309 .285 .242 .375 .404 .410 .305 -.200 -.30 -.0,1 
.700 · 141 .I S9 .238 .246 .240 .235 . 234 .219 . 1 5 .230 .20 .292 . 172 -.372 -.215 
· cOO . 13 .129 . 130 · !72 . 122 . 123 .120 . 120 .100 . IH .21 .27 .330 - .060 -.273 

50 .088 .07 .093 .123 .093 .071 .092 . OW .04 .10 . 181 .2!)9 .316 . 122 - . 2,6 
75 .067 .OH .060 .Oi2 .047 .059 .030 . 031 .060 . 102 . li4 .2·1, .299 . 176 -.24i 

TABLE rr.-EXPERIMEKTAL LOAD DATA 

[", ACA 65.-215 ("=0.5) Section Angle or Attack. a D =4°) 

tat ion Values of load paramet.er, P= P,- P u , fo r din'crellL l\lach numbers 

xlc 0.300 0.400 0.500 0.551 0.601 0.626 0.651 0. 67 0.705 O. ,32 0.759 0.7 3 O. 11 0.840 0.8,1 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
. 025 I. 625 1. 670 I. 745 1. 765 1.800 1. i70 .735 I. 595 I. 360 I. 130 .925 5 .535 .365 .310 
. 0,\0 I. 345 1.4 10 I. 490 I. 530 I. 595 l. 590 l. 585 1.40 I. 2 5 I. 090 .910 .695 .555 .410 .365 
. 100 I. 120 1. 165 I. 245 I. 305 I. 3 5 I. 420 1. 435 I. 360 I. 195 I. 030 65 . G 0 .575 .430 .375 
.150 .090 1. 040 I. 140 I. 1 0 I. 20 1. 310 I. ,12!} 1. 365 .I. 210 1.050 90 .720 . 600 .465 .410 
.200 .895 .945 1.050 I. 095 I. 200 I. 235 I. 355 I. 340 I. 210 I. 055 .910 .725 .610 .4 0 . '125 
. 250 .835 .885 .970 l. 020 I. 125 1. 160 I. 295 I. 320 I. 190 1. 060 .900 . 730 .610 .490 .440 
.300 .7 5 40 .9 15 .970 I. 075 I. 120 I. 245 I. 290 l. 195 I. 045 .880 .705 . 600 .470 .430 
.350 .727 .774 51 97 .987 1. 024 I. 190 I. 271 I. 142 .947 .796 .596 .505 .43 .436 
. 400 . 690 . 730 05 60 .940 .960 I. 105 I. 155 .935 ~O . 720 .515 .420 .360 .390 
.450 .677 .724 .791 32 . 912 . 919 I. 0'10 I. 121 1. 022 42 .636 .396 .325 .233 .306 
.500 .630 .665 .735 · i6.\ .850 1. 000 I. 120 .940 .665 . 475 .240 . 120 - . OJ5 . 195 
. 550 7 . 609 .656 .667 .737 .724 .625 . 6S6 .642 .492 .3 1 .201 0 -.192 .066 
.600 .400 .4 10 .440 .440 .440 .415 .425 .375 .430 .390 .335 .240 -.0'0 -.260 -.040 
.700 .260 

I 

.260 .275 .285 .290 .20 .275 .235 .265 .330 .360 .3,0 .3eO -.240 -.155 
.800 .1 90 . 190 . 185 . 190 . 1 5 . 185 . 165 . 155 . 190 .2 .5 .3W .380 .4'0 .010 -. li5 

50 . 123 .131 . 134 · I? . 133 . 131 .1 '10 .1 19 . 163 .263 .334 .394 . 420 . 192 -. 156 
75 · 117 . 114 . J06 .102 . 097 . OW .05 .006 .152 .252 .31 6 .361 0 .243 -. 144 
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[atioll 

REP ORT NO . 832- ATIONAL ADVI SORY OM1IITTEE F OR AERONAUTI C 

T ABLE Ig.-EXPERIM ENT AL LOAD D AT A 

[:\ACA 65,.-215 (0= 0.5) Section An~ le 0'[ Attack. " o=r.°) 

'-alues or load p~amr[eJ', p=p,-p., ror dilTrrent ~ [aeh numbe~s 

_~~ __ =-~.~oo --~~--=-~. 5OO _ 0.551 I_~~~ I~- 065~ __ - ~.07 -_~~ __ 0.732 _O.75~~5 __ 'I ___ __ I __ 

o 0 0 0 0 0 0 0 0 0 0 0 0 

0.813 O. ·11 

0 0 
O. 025 2. :l90 2. ·180 2. 590 2. 70., 2. 770 2. 720 2. 500 2. 230 I. 900 I. 670 I. 430 I. 190 .990 50 
.050 1. 930 2. O~O 2.110 2.230 2.330 2. 4-15 2.270 2.0:30 I. 730 I. 550 I. 330 I. 135 .960 0 
.100 UNO I.r,oo 1.700 1.7\10 1.900 2. 100 2. 010 1.820 1.-0 1.420 1.330 1.040 0 .770 
. 150 1. ~:10 I. 380 I. 460 I. 570 I. G60 1. 90 I. 940 I. 755 I. 5;>0 I. 380 I. 220 I. 040 90 .7 0 
.200 1.10 l.230 1.310 1. '110 l.480 1.600 I. GO 1. ; 20 1.520 1.30 1.210 1.020 . ill 0 .790 
.250 1.07 1.130 1.210 1.270 1.330 1 .. 110 1.;.,0 1.675 1.445 1.290 1.130 . 90 55 . TTO 
.300 I.()()(l 1.050 l.125 1.190 1.200 1. 340 1.610 l.."5 1. 32fl I.IRO 1.020 50 .710 . G 0 
. 350 . 897 . 9W 1.011 l.OG7 1.0c2 1.119 1.510 1.451 1.237 1.082 .926 .756 .640 .57 
.400 .845 0 .940 .990 1.020 1.070 1.310 1.370 1.070 90 .710 .600 .535 .490 
. 4.10 .797 :34 ! .927 . 942 .989 . 900 1.011 .792 .652 .51 1 .·\01 .300 .28.1 
.5<Yl . 710 .735 .755 . 7iO . 770 05 .700 .690 .590 .510 .410 .2 I .100 .050 
.550 .. ,97 .(;09 .616 .617 . 597 .62·1 .570 .506 .472 . 4·12 .3 I .25G .055 -.Oi2 
.600 .4 I .470 .470 .450 .440 .465 . 450 .380 .390 . 300 .360 . 270 .100 -.130 
. 700 . ;l00 . 270 . 270 . 2·\0 . 240 . 200 . 2 0 . 250 . 330 . 370 . 3 0 . 375 .395 .090 
.800 . tfJO . !fi0 . IRO . 200 .220 .220 . 2·\0 .240 .335 .390 .450 . ·150 . 460 .20 

50 .143 .14G .15-1 .208 .203 .191 . 170 .199 .3 .37 .434 .119 470 .422 
.87;; . 147 .139 .1 6 . 222 .207 .179 .150 . Iil .282 .:352 .4~1 .451 .455 .41:j 

T AB LE Ih.-EX PERB IEKT AL LOAD D AT A 

[;o.:ACA 65,-215 (0=0.5) ccction Angle or Attack, " 0= oJ 

laLion Values o[ load param~ler, p= P,-P., [or dilTrrenL Mach numbers 

xlc 0.300 0.401 0.501 0.526 0.551 0. 576 0.60 1 0.626 O. G53 ~J_~~ 0.735 0.762 O. 78~ O. I 
--- - .---. - - ----- ---

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0.02" 3.265 3.430 3. 470 3.520 3.435 :3. 440 a.:lI0 3.110 2.8(\0 2. 590 2.330 2. 120 I. 0 1.700 1. 440 

.050 2.3 15 2.4 10 2.260 2.800 3.090 2.990 3.020 2.860 2.620 2.400 2. 150 I. 960 I. 725 I. 570 I. 340 

.100 I. 865 I. 915 I. 970 I. 900 1.910 2. 200 2.6.10 2.570 2.360 2.160 I. 945 1. 770 I. 560 1. 430 I. 210 

.150 1.(;00 I. (\60 1. 6 0 I. 730 1. 720 1. 6S0 2. 350 2. 395 2.240 2.040 I. 40 I. 670 1.500 1. 370 1. 170 

.200 I. 110 I. 460 1.480 1. 520 I. 515 I. 515 1. 715 2.220 2.120 1. 940 I. 735 1. 51jO I. 400 1.290 1. 140 

.250 I. 275 I 310 I. 330 I. 360 I. 340 I. 345 1.310 2.070 I. V60 1. 00 I. 590 I. 430 1. 280 1. 180 I. 050 

.:lOO I. 155 1. tiG 1.190 I. 210 I. 200 I. 220 I. 24U I. 640 I. 40 I. 665 1. 440 I. 260 1. 130 1.050 .940 

.350 I. 0.12 I. 054 1. 04(; I. 049 1. 052 1. 040 1.072 .994 I. 535 I. 426 I. 192 .082 .876 21 .800 

. 400 .940 .9.10 . 93~ .935 .930 .910 1.000 90 .990 1.000 70 .740 .650 . 600 .570 

.450 .857 . 859 .826 . 81 -1 12 .805 77 . 809 . 7::0 .14 1 '; .602 .521 .466 . 41 0 

. 500 .730 .70., .660 . 635 . r,oo 0 .720 .710 .610 .570 .555 .496 . -I:lO .380 .280 

.550 . • 2 .54~ .4 6 . ·161 .442 . 410 .517 .534 .4 5 .461 .467 .452 .416 .361 .2·10 

.600 .450 . 390 .325 .:100 .270 . 255 .400 . 120 .390 .3 0 .405 .420 . -10.5 .360 .250 

.700 .245 .210 . 230 .230 .220 .205 . 270 .2 0 .280 .310 .380 .430 .440 .435 . -100 

. ~OO . 16,1 . 170 .240 .230 .240 . 240 .2(jO .245 . 2 0 .300 . 3~5 .460 .520 .550 .540 

.8.'jO .158 .1 I .261 .2i1 .278 . 275 . - . 2.31 .2 0 . 299 .39 .4 ,5 11 .529 .550 
75 . 157 .1 9 .276 .269 .3.;2 . 34.1 .2:i2 .l6g .240 . 301 .372 . ,lSi .506 .521 .530 

T ABLE I i.-EXPERD IE:\I T AL LOAD DATA 

[~.\C-\ 65,-215 (<1=0.5) Section .\n~\c o[ .\ltaek. " o=IOoJ 

Station Va lues of load pnrnmC'icl', P=PI-Ptlt (or cJiITcrrnt '\Iach llumlJ{'rs 

--- --- ---------- --------- - -
xlc 0.501 0. 526 0.552 0.576 0.602 0.630 0.659 O. G 6 0.713 0. 740 0. 767 0.796 0.825 

--.- - -----------'- ------ ----- - --- ---- - - ----
0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0.025 4.160 4.0.% 4.000 3. 56 3.640 3. ~96 3.110 2. 00 2.63G 2.37G 2. 160 I. 940 J. 10 
.050 3.280 3.790 3. G 0 3.520 3. 3 0 3.170 2. 60 2.570 2.430 2.205 2.000 1. 00 I. 660 
. 100 2. 130 2.075 2.350 3. 090 3.010 2. 60 2.560 2. ~90 2.1r.5 1. 950 1. 790 1. 630 I. 520 
. 150 I. 20 1.810 1. 750 2.280 2.760 2.590 2.350 2.090 I. 960 1. 780 I. 040 I. 50., 1.430 
.200 I. 5 1. 580 I. 565 I. 540 2.3 0 2.430 2.145 1. 885 I. 770 1.600 1.500 1. 380 1.360 
.250 1.390 I. 3 0 I. 390 I. 320 \. 550 I. 970 1. 790 I. 5!10 1. 4 0 I. 350 I. 300 1. 260 1. 260 
.300 I. 220 I. 210 I. 220 I. 190 I. 070 I. 405 1.425 I. 280 I. 200 1. 075 1. 030 I. 030 1. 11 0 
.350 1.066 I. 014 1.062 I. 020 . 972 I. 039 1. 095 I. 02, .9·17 .852 21 21 . 975 
.400 .910 90 0 .865 0 .830 .950 .820 .770 .700 .6.30 . 630 . 800 
. 450 .7 6 .719 . i4i .745 .727 .714 . iDS .681 .652 .592 .551 . 50 1 .605 
. 500 .570 .5.'0 .5-10 . ~60 .020 .580 .580 .565 .570 .. ,20 .475 . 430 .470 
.550 .426 . 424 .412 .4 15 . 157 .479 .480 .491 .497 .482 .446 . 401 .410 
. 600 . 310 . 300 .290 . 325 .390 .400 . 410 .445 .465 .4f>0 .430 .390 .~05 

.700 .260 .270 . 2..5 .285 .310 .340 . arJO .430 .450 .4GO . 4 0 . 485 .500 

. 800 .280 .2D0 .285 . 280 .300 .335 .350 .410 .460 .500 . 540 . 570 .1140 
50 .2 1 . 291 .288 .295 .273 .321 .W5 .419 .468 . 508 . 549 . GIl .680 
75 6 .279 . 332 .295 .217 .2i9 .290 .386 .127 I . 457 . 511 .606 0 
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TABLE Ii.-EXPERIMENT AL LOAD DATA 

[NACA 65,-215 (a=0.5) Section Angle of Attack . ",. =12°] 

----
Station \ '.Iues of IO!lcl par.meter, 1'=1',-]>" for dirTerent ~ rach numbers 

----------
xlc 0.301 0.401 0.52 0.555 0.582 0.609 O. fJ.38 0.863 O. 9 0.7 16 0.743 0.770 0.799 0.832 

---_. ----- - ---- --_.--.--------- - _._------ ----- - ----
0 0 0 0 0 0 0 0 0 0 0 0 n 0 0 
0.025 3.695 4.490 3. 20 3.750 3.610 3.520 3.300 3.1 00 2. fiO ~. 700 2.600 2.4·10 2.225 2.020 
.050 3.055 3.090 3.400 3.·1 5 3. 340 3.230 3.050 2. 60 2.605 2.470 2.390 2.225 2.07.1 1. 885 
.100 2.350 2.357 2.470 2.:l 0 2.425 2.595 2. fil5 2.445 2.240 2. 12~ 2.050 1. 035 1. 55 I. 705 
.150 1. 955 I. 954 I. 915 I. 20 I. 750 I. 0 2.220 2. ·1 I. 75 I. 05 I. 7 0 J 705 t. 6 5 I. 615 
. 200 I. 6i5 I. r, 4 J. 550 J. 515 J. 420 I. 445 I. 700 t. 715 1.555 1." 5 I. 470 I. 130 I. 510 1. 530 
. 250 I. !40 1. 418 I. 285 1. 270 I. 220 1. 210 1. 330 I. :l90 I. 315 I. 250 I. 225 I. IPO 1. 300 t. 455 
.300 I. 255 1.2 I. 075 I. arlO I. 070 1. OHO I. 0 1. 130 1.100 I. 070 I. 015 .9 5 1.070 I. 5 
.350 I. 192 I. 053 .891 . 862 75 . 8Q~ 19 . 915 .9IG .912 97 41 fi t. 285 
. '100 .885 91 .710 .720 .750 .7 0 . 760 .795 .770 .770 .760 . 700 .720 I. 165 
. 450 52 .752 . 60 1 .592 .630 .667 .66·1 .690 .666 .672 . 6H2 .626 .6.16 I. 095 
.500 .5.10 . 59n .490 .500 .555 .565 . 575 .590 .575 . 600 .600 .5flO .5r.O I. 030 
.550 .517 . 4 2 . ·12<1 . '122 .4 0 .492 .499 .525 . 521 . 552 .562 .5ar. .521 .980 
. (iOO . :325 .385 .370 .380 .450 .'140 .450 .475 . 485 .525 . 535 . 520 .5\.' .925 
.700 .325 .374 .370 .3nO .440 .430 .440 . 480 . 495 .545 . 565 .5i7 . 5~5 .975 

00 .345 . 3 5 .3 0 . 3 0 .440 . 4.10 . 4.15 .495 .510 .560 . 590 .590 .660 I. 045 
50 .33 .3 2 .346 . 3' .130 .4 1 . 421 . 175 .499 . fI·l~ . 588 .614 . 69 1 I. 130 
75 I .242 . 3.'iO .379 .357 . 405 .403 .399 . -1.15 .1 1 . 53~ . 560 .581 .671 t. 100 

TABL ' Ik .-bXPERIMEKTAL LOAD DATA 

[:-JA CA 65.-215 (a =0.5) Section Angle of Attack, <>0=14°J 

tation Vl1lues of load parameter, 1'=1',- p " for dirTerent l\.[ l1ch numbers 

xlc 0. 405 0..509 0.535 0.561 0. 586 0..6 13 I 0.6-10 0.666 0.693 0. 721 0..749 0..772 O. R04 

0 0. 0. 0 0. 0 0 0. 0 0. 0 0 0 0 
0.025 3. 51 3.660 3.480 3.450 3. :360 3. 330 3.210 3. 150 3. 0.20 2. 90 2.730 2.540 2.460 
.050 3. 149 3. 125 2.990 3.0.0 2.990 3.0.30 2.970. 2.940 2.7 0 2.670. 2. 500 2.320 2.290 
.100 2. 377 2.350 2. 2.)0 2.470 2.4 10 2.4 to 2.410 2.420 2.350 2.330. 2. 090 2.0.30 2.050 
. 150 I. 2 l. 790 I. 770. I. 940 1. 930 I. 9·10 I. 930 I. 940 1. 860 2. 000 1. '0 1. 750 I. 0 
.200 I. 52~ I. 440 I. 400 I. 570 I. 565 I. 600 I. 580 1. 580 1. 515 1. 620 1. 420. 1.460 I. 730 
.250. 1. :303 1. 220 I. 165 1. 300 I. 290 I. 300. I. 310 I. 330 1. 330. I. 390. I. 240 I. 270 1. 560 
.300 1. 0.92 L. 030 1. 000 I. 0 I. 2(,0 I. 120 1. 100 I. 150 I. 170. I. 180. I. 130 1.1 00 I. 330 
.350 . 985 .906 52 72 90 97 99 .920 I. 006 I. 032 .9 2 .961 I. 11 6 
.400. 41 . 780. . 740 .770. .755 .770 .765 .790 70. 95 0 50 .950 
.450 .724 .696 .654 .632 . 650 . 667 .669 .670 . 7il .782 .797 .7 l 46 
.500 .599 .605 .570 . 570 .570 .600 .570 . 600 .675 .60 . 720 . 700 .7 
. 550 .507 .536 . 494 .472 .495 .517 .519 .530 .626 . 602 . 672 .67 1 .751 
.600 .469 . 510 . 495 . 470 .470. .490 .510. .525 .590 .560. . 630 . 610 .720 
.700 .174 . 510 .530 .480. . IJi5 .500 .520 . 520 .5 0 .470 .640 .6HO .770 
.800 .471 .520 .530 . 470 .480 . 510 . 520 .550 .5 0 .600 . 650 . 710 .840. 

50 .432 .494 . '191 .43 .465 .503 .4 I .535 .549 .57 . 643 . 714 29 
75 .45 1 .4 I .479 . 407 .445 . 472 .459 .500 .526 .552 .612 . 671 21 

TABLE II.-EXPERIMENTAL LOAD DATA 

[NACA 65.-215 (<<=0.5) ection Angle of Attack, "'0= 16°] 

taliOll Values of load parameter, 1'=1',-P" for dirTerent M ach numbers 

xlc 0. 511 0.537 0..563 0. 590 0.. 617 0..643 0.669 0.697 0.725 0.748 0..780 

0 0 0. 0 0 0 0. 0 0 0 0. 0 
0.025 3.270 3.0.20 2.5 15 2.670 2.930 2. 930 2.930 2. 90 2. 90 2.940 2.860 

.050 2. 55 2. 555 2. 190. 2.250 2.620 2.605 2.620. 2.6 0 2. it5 2. 700 2.670 

. 100 2. 190 1. 920 1. 600 1. 650 2. 120 2.145 2.175 2.220 2.270 2.450 2. 395 

.1 50 I. 570 I. 395 I. 270 I. 320 1. 715 I. 760 I. 750 I. 875 I. 950 2.050 2.200 

.2 0 L. 200 1.120 1.090 I. 130 I. 400 1. 450 1. 430 1. 555 I. 665 I. 730 2.020 
.250 1. 0.30 .970 . 940 . 9 0. 1. 240 J. 250. J. 250 I. 335 J. 440. J. 490 J. 770 
.300 .990 0 25 60 1. 080 J. 11 0. I. 130 1.1 5 I. 265 I. 315 1. 550 
. 350 56 .769 . 742 .755 .937 .949 .970 1.0.21 I. 112 1.162 I. 391 
.40.0 .740 .fl60 .660 . 670 .830 70 70 .935 I. 010 I. 070 1.280 
.450 . 696 .619 .612 .63.5 .737 . 76-1 .790 I .902 . 992 1. I 6 
.500 .6'15 .580. .570 .5 0 . 690 .710 .720 .770 20 .895 I. 090 
.550 .616 .559 .552 .575 . 6.37 .669 .6 5 . 721 .747 22 .991 
.600 .605 . 550 .555 .5i5 .620 . 640. .660 . 680 .715 .760 60 
. 700 . 635 .600 . 580 .600 .605 .640 .655 .670 .690 . 725 . 780 

DO. .670. . 635 .620 . 615 .600 . 615 .640 .640 .680. .740. .790 
.850 .654 .616 .61 .595 .56.1 .586 .600 .629 .673 . 728 .799 

75 . 636 .5 9 .602 . 625 .527 .559 .. i90 .591 .6.12 .692 .771 
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TABLE IIa.-EXPERIME -TAL LOAD DATA 

I~ACA 66,2-215 (a=0.6) Section Angle of Attack, " 0=-6°] 

Station Values of load parameter, P = P,- P., for different lI[ach numbers 
~ 

I 
I 

, 
ric 0.300 0.400 0.500 0.551 0.601 0.626 0.651 0.676 0.702 0.729 0.756 0.7 2 O. 12 O. 43 I 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0.025 -2.905 -2.765 -3.2!lO -3. 195 -3.025 -2.975 -3.050 -2. 30 -2.710 -2.550 -2.330 -2. li S -1. 950 - I. 790 
. 050 -1.690 - I. 780 -I. 770 -2.060 -2.790 -2. 715 -2.630 -2.525 -2.435 -2.310 -2. 100 - 1. 895 -1. 740 - I. 580 
. 100 - I. 195 - I. 245 -1.305 - I. 290 -1.370 - 1. 5.15 -2.220 -2. 11 0 -2.055 - I. 935 - I. 74 5 - I. 560 -1.420 - 1. 295 
. 150 -.915 -.985 -1.000 - 1. 015 - 1. 005 -.970 - 1.195 - 1. 8'10 -I. 40 - 1. 745 - 1. 570 -1.405 - I. 270 -1. 150 
.200 - .730 -.750 -.780 -.800 - 20 -.70 -.725 - I. 500 - 1. 625 - I. 5 - 1.425 - 1. 255 - I. 120 - 1.025 
.250 -.600 -.630 -.6~0 -.670 -.670 -.665 -.640 - .750 -1.470 - 1.440 - I. 290 - I. 135 - 1.030 -.940 
.300 -. ~ 5 -.505 -.530 -.550 -.540 -.545 -.530 -.430 - I. 170 -1.335 - I. 205 - 1. 025 -.9·10 -.875 
· :l50 -. :l78 -.381 -.399 -.42:3 -. 43:3 -.4 11 -.410 -.344 -.468 -1. 14 - 1.079 - 79 - . S30 -. 792 
.400 -.295 -.310 -. 310 - . :300 -.310 -.300 -.295 -.260 -. 180 -.iiO -. 9~5 - . 660 - . 695 -.635 
.450 -.213 -.221 -.219 -.228 -.2IS -.1 I -. 195 -. 179 -.07 -.27 - . 559 -.369 - .440 -.522 
.500 -. 160 -. 160 - . 140 -. 130 -.140 -.110 -. 12.5 - .105 .035 0 -. 1 -.130 - .200 -.35 
.550 -. 103 -. 101 -.069 -.06 -.038 -.011 -.015 -.009 .097 . 162 . 126 . 126 .040 -.172 
· GOO - . 040 -.0:35 -.002 .005 .045 · 0~5 .075 .075 .125 .240 .335 .365 .215 . 090 
.700 .060 . 11 5 . 11 5 . 145 . 185 . 185 . 220 .235 .245 .320 .435 .4 0 . 340 

.

345

1 

.800 - .050 -.015 . 020 .010 -.020 .020 . 025 .020 .015 - . 015 0 .095 .210 .? 5 

. 850 - . 057 -.059 -.036 -.022 -.032 -.024 -.0:)5 .014 -.007 -.002 -.051 -.051 .025 · I 7 
75 -.0~3 -.026 -.024 - .043 - . 033 -.021 -.020 -.014 -.048 -.0·13 - .069 -.059 . 11 0 . 158 

TABLE IIb.-EXPERIMEKTAL LOAD DATA 

IN A A 66,2-215 «((= O.G) S clion Angle of Attack, " 0= _ ,1°1 

Station Values of load parameter, P=F',-P. , fo r <IitTeren! . farh numbers I 
xlc 0.300 0.400 0.500 0.550 0.600 I 0.626 I 0.651 I 0.676 0.701 0.726 0.752 0.7 2 0.807 0.839 

----
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0.025 -1. 635 - I. 705 -I. 25 -I. 70 -2.000 - 1. 990 -2. 030 -2.00 -2. 11 5 -2.020 -1.900 - I. 750 -1.625 - I. -I 5 
.050 - 1. 095 - I. 260 -1.355 -I. 295 - I. 510 - 1. 575 -I. 640 -I. 700 -I. 745 - I. 770 - I. 675 -1.530 - 1.405 -I. 290 
.100 -.755 -.75 - 40 -.850 -.900 -.910 - 75 - 55 - I. 280 -1.370 -1.335 - I. 220 -I. 125 - 1. 010 
. 150 -.575 - 5 -.665 - . 645 -.680 -.670 -.695 - .700 - . 630 - I. 110 - 1.180 -I. 080 - . 980 - 90 
.200 -.405 -.440 -.4GO -.460 -.500 -.500 -.525 - . 535 -.520 -.795 - 1.020 -.940 -.845 -.775 
.2.50 -.320 -.345 -.375 -.365 -. 410 -. 410 -. 430 -.450 -. 40 -. 460 -.905 -.870 -.770 -.690 
.300 - . 240 -.260 -.280 -.290 -.:305 - . 320 - . 305 -.320 -.350 -.315 -.790 - 00 -.710 -.6-15 
.350 -. 16.3 - . 176 -.179 -. 178 -. 193 -.201 -.200 -.214 -.228 -. 193 -.569 -.689 - . 620 -.547 

I .400 -. 11 0 -. 11 5 -. 120 -. 100 -. 120 -. 11 5 -.115 -. 120 -. 120 -.145 -.350 -.' 0 -.500 -.440 
.4.50 - . 058 -.051 -.059 -.053 -.063 -.051 - . 040 -.039 -.0' -.00:3 -.099 -.474 -.4 10 -.352 
.500 - . 015 - . 025 -.020 0 -.010 0 .020 .055 .0·10 .030 .OGO -.370 -.290 -.260 
.550 .027 .019 .0 16 . 052 .057 .069 .090 .1 01 . 11 2 . 182 .I GI -. 149 -.130 -. 1'12 
.600 .060 .065 .085 . 100 . 120 . 120 . 150 .165 .IQ() .200 .295 .290 .060 -.0 
.700 . If,0 . l n5 .210 .270 .2RO · :1I0 .340 .370 .390 .410 . 455 . 550 .3 . 190 

00 -.020 .005 .035 .065 .060 · O~O . ORO .1 65 .080 .050 . 03:; . 105 .210 · I ~O 
50 -.032 -.01'1 -.011 .00 .013 .026 .0:10 . 0~9 - . 003 .008 .064 .034 . 155 · 11 2 
75 -.018 -.021 -.00·1 . ~ 1 2 .007 · OO~ .020 . 001 .012 -.00 .OOH . 0~6 -. 120 .1 03 

TABLE IIc.-EXPERIMEKTAL LOAD DATA 

[:-.1A('A 66,2- 215 (a =O.G) rcLion Angle of .\ Ltack, "0 = -2°1 

Station \ 'a lliPs of load panlll1('Ll'r, p =p/-P Ut for different ~ rach number,; 
_._-- ---- ---------------------

xlc 1).3r.o _~oo __ ~.sor. ~ ___ 0. nOD J_~~625 -1_0' G-'i~ 1 __ 0, ~_.5_ 0.701 O. i:!G 0.751 I 0.7 0 
--------

0.80.1 O. 31 

0 0 0 0 0 0 

I 
0 0 0 0 0 0 0 0 0 

.025 - ;;:1 -.895 -.930 - .990 -.!l80 - 1.025 -.975 -1.055 - 1. 09.5 -1. 115 -I. 115 -I. 19.5 - I. 165 -1.055 

.050 -.598 -.620 -.055 -.695 -.(i95 -.7:30 -.760 - . 7S5 - 1.5 - . SliO -.920 -1.015 -1.015 -.U25 

. 100 -.:3~ - . :1.;.3 -.370 -. ·11 0 -.4()() -.4.50 -. ·lii5 - . 4S5 -.505 -.55,) -.600 - . 650 -.700 -.060 

. 150 -.219 -.240 -.255 -.275 -.260 -.305 -.25.5 -.~05 - . :3fiO -.~95 -.4 5 -.: 0 -. GOO - .. ;45 

.200 -.120 - . 131 -.140 -.155 -. 140 -. 185 -. 17.; -. I ~O -.2115 -. 2;)0 -.:1I 0 -.425 -.460 -.415 

.250 -.063 -.072 -.nib -. HIO - . 095 -.115 -. 11., -.125 -. l iS -. 185 -.265 -.3~5 -.11" -.370 

.300 -.0.14 - . 031i - .025 -.010 -.015 -.055 -.05.5 - . 055 -.07.'i -. 100 -. 1 5 -.310 - :360 -.34;; 
· :350 

t 
.022 .017 .016 .017 .027 . 019 .005 . 006 .002 - . 013 -.07U -.229 -.:305 -.322 

. '100 .0(j3 .056 .060 . (HiO .085 .085 .075 .080 .090 .090 .0.30 -.140 -.240 - . 220 
· '150 7 . 0~9 . 102 .102 . I 17 . 11 9 . 11 5 . 131 . 132 . 14 2 .1 06 -.049 - .I G.' - .177 
. .'iOO . 098 . 109 . 130 . 125 . 145 . 150 . 1!i0 .1 60 . IS:; . 190 .165 .0.10 -. 125 -. 11.; 
.550 . 126 . 131 . 1tf1 . 152 . In .219 .220 . 196 .222 .252 . 216 . 11 6 -.O~O -.0 17 
• HOO . 1:l7 . 145 .170 . 16.; . 195 . 270 .195 .210 .245 .2:;0 .265 . 140 -.080 0 
.700 .168 . 2~5 .290 .295 .3:30 · :l45 .370 . ~65 . 420 .4-10 .455 . 400 .225 .085 
.800 .020 .025 .060 .0·15 .1115 · O~O . 0·15 . 0~5 . 035 .030 .035 5 . 155 .025 
.8,50 .023 . 011 .049 .028 . 018 .006 .020 .0.14 .018 .013 .034 -.071 • . 115 

1 

.012 
.875 -.005 . 003 -.016 .002 .0 12 .01 ·1 - . 005 -.O~'!l -.0 -.00:3 .OO! -.06 1 . 11 0 .on 

I 
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TABLE IId.-EXPERIMENTAL LOAD DATA 

[:-,rACA 66,2-215 (a=0.6) Section Angle of Attack, CYo=OO] 

Station Values of lond para mrter, P=]>,-P., for difIerent lH ach numbers 
------------------------- -------

xfe 0300 0.400 0.500 0.550 0.600 0.625 0.651 0.676 0.701 0.726 O. 75~ 0.779 O. ():l O. 3:1 

---- ----------_. ----------------- ------ ------- ----- -- ------

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.025 -.030 -.035 -.0.35 -.040 -.065 -.005 -.070 - 0 - .1 00 -.160 - . 285 -.429 -.540 -.575 
.050 .060 .060. .045 .0.50 .0.50 .025 .046 0 -.010 -.050 -.161 -.302 -. 420. -.·115 
. 100 .145 . 165 . 160 .155 .145 . 155 . 140 . 14 . 145 .09 - . 0.80 -. 132 -.222 -.270. 
.150 .175 .195 .1 5 .205 .210 .215 .210 .192 .20·\ .167 .060 -.OS5 - .1 7:l -.225 
.200 .210 .230 .2 15 .255 .255 .270 . 278 .280 .278 .243 .167 -.040 -.017 -.075 
.250 .220 .240 .245 .250 . 265 . 280 .297 .296 .310 .200 .046 -.0.23 -.050 
.300 .225 . 250 .270 .270 .295 .305 .317 .360 .34 .330 . 250 . lOS -.045 -.057 
.350 .227 .289 .296 .287 .312 .334 .3 5 .:) 6 .379 2 .281 .141 -.010 -.039 
.400 .270 .300 .305 .320 . 340. .375 .380 .430 .448 . 450 .3 .216 .0.72 0 
.4.'iO .272 .309 .316 . 322 .342 .374 .420 .429 .472 · <\ 2 .401 .22S .10.7 .068 
. 500 .275 .300 .315 .330 .360 .390 .393 .41 . 17.1 .490 .450 .250 .067 .010 
.550 .272 .309 .30 l .327 .347 .3 4 .440 . 409 .447 .515 .42 l .192 .00l .0')2 
.600 .265 .290 .300 . 320 .340. .355 5 .390. .43 .468 .400 .211 -.050 -. 175 
.700 .285 .335 .350 .3 0. .425 . 420 . 41 .428 .44 . 1 5 .275 .234 - 5 -. ?55 
.800 . 11 0. .105 .OS5 .090 .095 .090. .1 00 .088 .105 .067 .070 . 164 . 165 - . 070 
.S5O .048 .071 .054 .068 .073 . OS6 .045 .049 .0.62 .036 .034 .139 . 195 .0.47 
.875 .072 . 059 . Q5l .037 .032 .034 .055 .0-11 .or,o .022 .069 .146 . 200 . 2.'l3 

TABLE Ile.-EXPERIMENTAL LOAD DATA 

[NACA 66,2-215 (a=0.6) Section Angle of Attack. "0=2°] 

I Station I " a lues of load parameter, P= P,-P .. fo r difIercnt Mach numbers 

xfe 0.300 0..400 0..500 0.550 0..600 0.626 0.651 0.676 0.70.1 0..727 0.753 0.7 0 0.806 O. 34 
------------

0. 0. 0. 0 0 0 0 0 0 0 0 0 0 0 0 
.025 .81 34 65 58 5 70 30 30 . 760 .630 .430 .280 .0 .030 
.0.50 .70.0. . 727 .755 .7 a .791 00 .770 .770. . 720. .610 .440. .320. .120 .030 
. 100 .637 .656 .700 .72 .730 .760 .760 .770 .740 .640 . 500 .365 . 220 .110 
.150 .575 .618 .650 .6 . 700 .720 .740 . 760 . 744 .6 0 .530 .420 .280 . 170 
.20.0 .560 .570 .630 . 660 .695 .715 .750 .760 .760 .690 .550 . 460 . 300 .210. 
.250 .. 515 . 540 .595 . 626 .656 . 690 . 715 . 740 .155 · ;1 2 .565 .460 .300 .190 
.300 .502 .526 .575 .600 .630 . 670 . 670 .730 .7 0 .755 .600 .490 .350 .240 
.350 . 'I 7 .509 .554 2 .610 .629 .670 .72 1 . 757 .767 .63 1 .5 11 .370 .268 
.400 .470 .509 .550 .590 .620 .650 .670 .730 .795 .790 .6iO .562 .4 10 .305 
.450 .439 .4 .536 .567 .592 .624 .665 .696 . 762 .812 .676 .521 .350 .2 
.500. .430. . 460. .492 .5.10 0 .580 .610. . 660. .750 .750. .590. .430. .210. . 130. 
.550 . 405 .429 .1 I .502 .522 .529 .560 .596 .6 0 .672 .521 .346 .1 00 - . 012 
.600 .402 .419 . 460 .4 0 . 500 . 520 .520 .570 .630 .660 .490 .250 -.0.0 -. Iil 
.700 .423 .430 . 431 .435 . 422 .420 0 .310 . 1 0 · 1i5 .160 . 100 -. 170 -.280. 

.150 . 160 .150 . 150 . 140 .150 .149 .130 .120 .lOi .130 .200 . 190 -.200 

I 
.'iO . 0 .046 . 054 .063 .07 .09 1 .100 . 109 . 113 .11 . 139 .209 .245 -.07 
75 .102 .114 .096 .087 .072 .059 .059 . 044 .042 .052 .131 . 211 .250 .17 

TABLE IlL-EXPERIMENTAL LOAD DATA 

[NACA 66,2- 215 (a=0.6) Scction Angle of Attack, "0=4°] 

I Stat ion Values of load parameter , P= P,-P .. for difIercnt I[ach nu III bel'S 

I-~ 0.300 0. 400 0.500 0.550 0.601 0.626 0.651 0.677 0.70 1 0.72 0.755 0. 7 0 O.80S O. 37 

---- ,--------
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

.025 \. 650 1.6 5 \. 720 \. 730 1. 750 I. 770 I. i05 1. 630 1.500 1.300 1. 010 20 .625 . 4 5 

. 050 \. 350 I. 37 1. 423 \. 445 1.500 1. 510 1. 490 I. 470 I. 375 \. I 0 .925 . i (iO 5 .460 

.100 1.125 1.144 I. 197 1. 225 I. 300 1. 315 I. 310 1. 270 I. 170 I. 040 30 .69.; .540 .440 

. 150 .980 .993 1. 055 I. 100 I. 150 1. 220 I. 270 I. 300 \. 220 1.080 . 905 .no .655 . 553 

.200 90 .914 .969 1.010 \. 070 I. 130 I. 175 I. 280 I. 250 I. 120 . no .805 .6:;5 .545 

. 250 15 38 .S94 .940 1.005 1. 040 I. 075 l. 190 I. 230 I. 105 .925 .800 . 655 .535 

.300 .770 .775 42 55 .925 .970. I. 005 I. 100 I. 205 I. 100 .9 10 . 7 0 .640. .530 

.350 . 717 .727 .7 5 : 807 77 .904 .930 I. 016 1. 152 1.017 .S91 .76 1 .630 .533 

.400 .6 5 .70.0 . i44 .770 45 .870 .915 .960 1. 155 I. 0(\0 .845 . 725 0 .505 

.450 .647 .659 .695 . 727 .772 .799 20 I 1. 0.52 . 9 2 .751 .621 .475 .40.3 

.500 .615 .612 . 6.'iO .6 a .720 .745 .770 . i70 .990 .905 . 690 .53.1 .350 .280 

.550 .577 .574 .616 .637 .677 4 .6 5 .64 1 77 37 . S:1I .336 . 14.1 .098 

.600 .540 .533 .557 .580 .615 .620 .590 .550 . 470 .490 .295 . 11 5 -.040 -. 105 

. 700 .380 .345 .345 .340 .325 .340 .290 .270 .210 . 150 . 140 .055 -.190 -.330 

.800 .160 . 177 . iiI . 1 5 . 175 . lio . \GO .145 .140 · 125 .210 .265 . I 0 -.390 

.850 . 123 .1 21 . 10 . 11 3 . 11 3 . 126 .135 .119 .113 . 11 .219 .309 .290 -.233 

.875 . 137 . 114 . 131 . 127 .137 . 099 .1 10 . 141 .072 · 132 .231 .301 .310 - . 142 
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TABLE lIg.- EXPERIMENTAL LOAD D T A 

INACA 66,2-215 (0=0.6) Section An~ le o[ Attack, "0=6°1 

Station Values of load parameter, P = P ,-l'., for different Mach nwn bcr< 

xlr 0.300 0.400 0.501 0.551 0.601 0.&26 0.652 I 0.676 0.703 0.731 0. 757 0.7 G O. 12 0. 842 ----
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.025 2.245 2.300 2.300 2. 430 2.415 2.510 2.505 2.400 2.100 I. 20 1. 540 1. 320 1.130 .930 .050 1. 700 1.800 1. 75 I. 930 1.900 2.065 2.235 2.180 1. 1. 630 1.385 I. 210 1.050 . 880 . 100 I. 300 1.420 l.480 1. 530 1. 525 1. 600 I. 70 1. 00 1.f>60 I. 430 1.230 1. 055 .915 .745 .150 1.160 l.22O l. 270 l. 290 1. 34.1 1. 410 1. 710 I. 700 1. 5 1. 415 I. 21 5 1. 0 .935 .800 .200 1.060 I. l. 150 1.185 I. 21 5 1. 255 I. 555 1. 745 1. 5("'0 1.3(;0 1. 185 1.055 .920 .750 .250 .955 .9 1.030 1.060 1. 0 I. 130 1. ~70 1. 655 1. 515 I. ~40 1.160 1.005 , .760 .300 70 .800 .930 .955 .981l 1. 000 I. 140 1. 540 1. 440 I. Ii 1. 120 .985 70 .750 .350 :842 . R29 66 .912 .912 .94·\ . 965 I. 436 1. 377 1. 207 1. 061 .916 :830 .723 . 400 .755 .760 . 795 5 25 75 I. 285 1. 280 I. 115 .975 .850 . 760 .6S.' .450 .692 . 709 . 716 .742 . 752 . 779 .820 26 I. 207 1.042 . 866 .736 .650 . 5< .500 .620 .630 .r>lO .630 . 645 .625 . il5 . 610 .~OO • ROO .670 . ii60 .5 10 .460 .550 .547 .549 . 546 . 547 .522 .529 .615 .551; . 497 .502 .411 .311 .270 .293 .600 .500 .470 .445 . 420 .410 5 .500 .515 . 345 .300 .245 . 140 .100 .100 .700 .270 .230 . 175 . 130 140 .080 . 195 . 275 . 180 . 150 . 150 .075 -.060 .215 00 .050 .050 .065 .075 . 120 . 105 . 150 .100 . 175 . 100 . 250 .300 .235 -.345 :850 .118 .156 . 141 . 178 .20:1 . 161 . 1 .204 . 178 . 213 .274 .319 .345 -.363 .875 .162 .149 . lit .202 .192 .2 14 . 160 . 131 . 142 . 202 .271 . 311 .33n -.342 

TABLE lIh.-EXPERIMENTAL LOAD DATA 

IN ACA 66,2-215 (a=O.Gl Section Angle of A ttack, " 0=8°1 

Station I Value of load parameter, p = p ,- p ., [or diffcrent Mach numbers 

xlt 0.300 0.401 0.501 0.526 0.551 0.576 0.60 1 0.626 0.652 0.680 0.707 0.734 0.761 0.7 O. 16 
---

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.025 3.210 3. 105 3.570 3.400 3. 435 3.310 3.320 3. 230 3. 065 2.750 2.480 2.255 2.010 1. 760 I. 560 .050 2.150 2.2 15 2. 1 0 2.220 2. 900 3. 100 2.915 2.940 2.700 2.520 2.260 2.060 1.830 1. rJ{J5 I. 430 .100 I. 740 I. 790 1. 10 1. 5 1. 700 1. 700 2.445 2.585 2. 480 2.250 2. 000 1.830 1. 620 1. 410 1. 240 . 150 1. 470 1. 480 1. 540 1. 540 l.560 I. 540 1. 480 2. 340 2.340 2. 145 1.920 I. 745 1. 570 1. 385 1. 230 .200 1.?0 1. 320 I. 360 I. 365 l.365 I. 405 1. 340 2. 180 2.215 2.040 I. 0 1.680 1. 505 1.330 1.1 . 250 1. 140 1.165 I. 100 1. 100 1.200 I. 240 1. 220 I. 530 2.060 1. 940 1. 710 1.560 1.410 1. 250 1. 130 . 300 1.010 1. 045 1. 055 1.055 1.060 1.080 1.100 1.010 I. 935 I. 20 1.610 1. 470 1.320 1. 1 5 1. 080 .350 .927 .944 .9 1f\ .96 1 .962 .975 1. 007 .929 1. 200 1. 691 1. 502 1.132 1. 216 1. 091 I 000 .400 .850 . 850 50 50 45 860 .870 . 800 .860 1. 275 1. 250 1. 135 1. 060 . 900 .920 .450 .752 .76-1 : 756 . 769 . 762 .745 . iG7 804 .600 .806 .862 .822 .801 . 791 .760 .500 .605 . fi55 .630 .610 .610 .610 .625 . 700 .635 . 575 . 610 .600 . 580 .585 .640 .550 . .172 .5').\ .496 .479 .497 .400 .512 .594 .530 .436 .412 .402 371 .361 .430 .600 .460 .420 .345 . 310 .340 .3.'30 .350 .470 .460 .340 .275 .250 .230 .180 .200 .700 .200 . ISO .1 10 .095 .1I0 . 100 .09.1 .210 .240 .220 .1 00 . 200 .200 . 105 -.040 .800 

I 
.100 . 110 . 110 . 000 .080 . 100 .105 

I 
. 095 . 130 . 170 .200 . 250 . 300 .350 .080 50 .123 . 166 · I 9 . I 6 .20. .1 95 . 20.3 .241 . 25..l) .229 .27 . 318 .359 -I .300 . ~75 . 127 . 149 .276 .26 1 .242 .235 .242 . 169 . 145 .206 .292 .337 .401 .371 .430 

TABLE Ili.-EXPE RIMENTAL LOAD DATA 

[N ACA 65,2-215 (a=0.6) Scction An~le of Attack "0= 10°] 

Station Values of load param tel' p =p,-p . for differcnl l\lach numbcr 

__ Z'_C ___ 0. _300 __ 0_. 4_0_1 ___ ~ 50_1 __ 0_. _52_7 _ _ 
1 

__ 0._5_52_+_0_._57_7_
1 

__ 0_. 60_' _3_
li 

__ c._6_29 ____ O. 655 -'_~ ._0_. 7_0 __ 1 __ 0._7_35_'1 __ 0_._76_2_1 __ °_' 7_9_3 _1 __ 0. __ 23 __ 

o 
0.025 

.050 

.100 

. 150 

.200 

. 2S0 

.300 

.350 

.11l0 

. 450 

.500 

.550 

.(iIlO 

.700 

. 800 
50 

. S75 

o 
3.0·10 
2.600 
2.050 
1. 670 
1.495 
1.305 
1. 160 
1. 0-12 
.920 
. i97 
.675 
.532 
.385 
.1 65 
. 105 
. 19 
.19, 

o 
3.737 
2.652 
2.112 
I. i39 
I. 5.31 
I. 310 
1. 1 9 
1. 049 
.948 
.833 
.704 
• 'if1O 
.445 
. 233 
. 172 
.1 
.IGi 

o 
1.060 
3. I 5 
2.090 
I. 700 
1. ·170 
1. 290 
I. 110 
1. 041 
· 70 
.791 
.620 
.511 
.350 
. 180 
· )115 
.159 
.246 

o 
3.910 
3.495 
2.210 
1. 740 
I. 515 
1. 315 
I.BO 
1.009 

5 
.739 
. GIS 
.464 
.345 
.)95 
. 165 
.216 
.214. 

o 
3.005 
2.700 
2. 220 
1. 720 
1. 490 
1.200 
1. 130 
.977 

50 
.707 
.580 
.4 17 
.200 
.165 
. 160 
.203 
.202 

o 
3.875 
3.570 
2.910 
1. 775 
1. 460 
1. 270 
1.100 
.975 

45 
.720 
.580 
.4 25 
.2110 
.100 
. I 0 
.210 
.245 

o 
3.760 
3.450 
3 0 10 
2.415 
I. 775 
I 3 15 
1. 105 
.927 

55 
. 712 
.610 
.457 
. ~60 
22 r, 

.195 

.243 

.212 

o 
3.510 
3. 265 
2. 880 
2. 630 
2.420 
I. 780 
I. 310 
.99 

4f' 
9 

.595 

. 'l44 

.350 

.24.1 

.205 

.246 

.214 

o 
3. 220 
2.955 
~. 630 
2.405 
2.17e 
I. 0 
1. 420 

" 
.920 
. 755 
.6flO 
.43.0 
.325 
. 2M; 
.230 
.200 , 

o 
2.940 
2.710 
2.380 
2. 170 
I. 950 
I. 635 
1.370 
1. 131 
.940 
.781 
.610 
.456 
.340 
.280 
.2H5 
. :1:l9 
326 

o 
2.770 
2.520 
2.240 
2. Q.15 
I. 95 
1.f>65 
I n 
1. 122 
. 930 
.712 
. 580 
. ·107 
. 410 
.270 
. :100 
. 383 
.37 

o 
2. 510 
2.200 
2.030 
I. 00 
1. 755 
I. 
1. 380 
1.097 

o 
. r,92 
. 530 
.362 
.2r,o 
.260 
.325 
.438 
4lj 

o 
2.285 
2.09;; 
1.860 
1. 745 
1. 650 
I. ,00 
1.340 
I. 14f> 
. 940 
.72H 
.550 
. ~5(; 
.240 
.240 
.355 
. 474 
.501 

o 
2. 5 
1.900 
I. 695 
1.620 
1.530 
1. 430 
I 300 
I. 170 
1. 045 
. 16 
. .190 
.376 
.220 
.1 70 
.4 10 
.499 
.5!6 

o 
1. 00 
1. 725 
l..'i30 
1 4 . 
I 410 
1.32.5 
1. 270 
1. 170 
1. 070 
.91.1 
. 760 
. 535 
.34., 
.070 
.105 
.470 
.560 
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TABLE IIj .-EXPERIMENTAL LOAD DATA 

[I ACA t\Il,2- 215 (a=0 .6) pction Angle of Attack " 0= 120] 

Station Values o( load parameter, P = PI-P •• for d ifferent Mach numbers 
-_.-. ----

:tIc 0.301 0.402 0. 504 0.530 0.556 O. - 2 0.60 0.635 0.662 0.689 O. il7 0.745 0.774 0. 795 O. 31 

-
n 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0.025 3.625 ~. 57t 3.· 5 3.300 3.245 3.165 2.955 2.7r.5 ~. 62O 2. to 2. 735 2.650 2.570 2. 340 2. 140 

• COO 2.962 3.176 2.950 2. 65 2.855 2.800 2.615 2.455 2.350 2.555 2.510 2.410 2. 325 2.155 1.960 
. 100 2.325 2.5 2. 3~5 2.250 2.200 2.160 2.0~0 I. 90 1.850 2.030 2.000 2.090 2.050 !. 915 I. 745 
. 150 1.930 2.026 I. 925 I. 55 I. 780 I. 760 1.640 1.595 1.5iiO I. 655 I. 695 I. ~10 I. 25 1. 7 5 1. 675 
.200 I. 590 I. 2 1.5 1.550 1. 510 1.4 1. 41 0 I. 35n 1.360 I. 410 I. 485 I. 555 1. 640 I. R70 1.5<l<l 

.250 1. 360 1.379 I. 335 1.285 I. 270 1.250 I. 210 I. 170 1. 150 1.230 1. 260 1.300 1. 3110 1.510 I. 525 

.300 1.180 1. 150 1. 11 0 1.080 1.000 1.065 1.040 I. 010 1. 010 1.071\ 1.080 I. 115 1. 190 1. 375 1.415 

.350 1.017 .993 .94r, .904 .912· . 905 62 4 65 .911 .927 .9R7 1.016 I. 206 I. 3'!O 

. 400 .890 70 . 600 . no . 7 . 77.1 .790 .775 . liS 20 20 50 90 1.050 1.280 

. 150 .742 .71 i .666 .614 .637 . 635 .602 669 .640 . f 6 : 652 .722 .751 1 I. 170 

.500 .610 .553 .515 . 495 .510 . 1i15 .530 .555 .565 . 590 . 590 .. '90 .600 .6 . I. 035 

.550 · 4~: .439 .3 6 .369 .382 .375 .392 . 444 .460 . 451 .447 .441 . 436 .4 71 70 

.600 .325 . '137 .300 .290 .310 .295 .325 .340 .380 .365 .365 .360 .345 .345 .675 

. 700 . 210 .274 .270 .250 .295 5 .3 10 . 340 .375 .370 . 389 .375 .370 .335 .430 

.800 . 215 .266 

I 
.200 .275 .310 :315 . 335 .370 .400 .4 10 .405 .415 .430 .510 .450 

50 238 .277 .289 .? 6 .318 . 335 .353 . 39\ . 430 . 439 . 463 .498 . 554 .649 75 
75 . 242 . 287 . 306 . 289 . :332 .3:30 .327 .39 . 41 0 . 431 . 447 .502 .536 . 6fi6 .900 

I 

TABLE IIk.-<XPERIMENTAL LOAD DATA 

[1\.H ' A 66,2- 115 (,,=0.6) 3cction Angle of A Hack, "'0= 11 °] 

taLion Values of load parameter, P=PI-P'.. for different .\farh numbers 
--_.------ --------_. ------_ . 

.clc 0.302 O.4(H 0.506 0.53 1 0.557 0. - Q.608 0.1\35 0.661 0.683 0.7 15 0.742 0.761 0.802 

---- . _-------- ---- ------------ .---. --.------- ----
0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 
0.025 2.575 2.4 10 2.210 2. 210 2. 160 2.220 2. I 0 1.240 2.225 2.350 2.520 2.550 2.585 2.530 

.050 2.390 2.195 1. 990 I. 970 1. 920 I. 940 I. 905 J.935 I. 5 I. 940 I. 975 2.130 2.3 10 2. 330 

.100 2.060 1. 860 1. 615 I. U 1. 545 I. 540 1. 490 1.495 I. 455 I. 510 1. 690 1. 720 1. 950 2.080 

. 150 1. 800 1. 580 1. 410 I. 360 1. 350 1. J IO 1. 290 I. 270 1. 240 1. 295 1. 435 I. 500 I. 660 I. 0 

.200 I. 540 1. 410 I. 230 I. 210 I. 190 I. 160 1. 130 1. 130 I. 110 I. 170 I. 330 1. 340 I. 470 1.760 

.250 1.330 1. 220 I. 065 I. 055 I. 010 1.020 .900 1. 010 .990 I. 0.10 1. 185 I. 195 I. 270 1. 580 

.300 1. 140 1. 070 .930 . 930 .930 .910 0 9'J 90 .025 1.080 1. 090 I. 095 1. 30 

.350 .977 .9:19 46 24 .837 .805 .797 19 .800 26 .967 .962 . 951 1. 191 

. 400 50 .825 . 765 .750 . 750 . 730 .710 . 725 . 730 . 755 .895 .895 5 1.050 

.450 . 722 .714 . f.66 .669 . 662 .650 . GI2 .649 .650 .0376 .752 . 787 .776 .910 

.500 .620 .600 .580 .580 .580 .560 .550 .550 .555 .580 .670 . 685 .670 .780 

.550 .507 .494 . 491 . 49 .472 . 460 .457 . 479 .456 . 471 .542 .552 .546 . 6 11 

.600 . 400 .HG .420 .4 10 .410 .390 . ~oo . 390 . 381 .400 .400 . 4C'() .450 .500 

.700 . 370 . 400 .4 15 . 410 . 4~0 . 420 .410 .410 .421 .430 . 470 .465 . 4 5 .500 

.800 . 360 .3 . 430 .425 . 4 !O .410 .44Q .450 .455 .480 .4 .510 .545 .590 
50 · 37~ .396 .459 .451 .4(' .4f,O .47:1 .4 71 .490 . 499 .503 .54 .624 . 779 
75 · :162 . 371 .451 . 459 .447 .450 .467 . 494 .. 105 . 501 . 522 .552 .621 .791 

T BLE 1Il.-EXPERIMENTAL LOAD DATA 

[0.' A CA 66,2-215 ("=0.6) , eeLion A ngle of .\ ttack, " . = 16°] 

Station \ -a illes of load parametC' r' , p = p ,-P IA , for tliITcl'cnL l\1ach Ilu mb!l l"s 

---- -- -----------------------_. 
Tic 0.305 0.1 0 .. 111 0.537 0.564 0.590 0.6 17 0.641 0.67 1 0.69 0.726 0.745 0.775 

----- ------ --------------- ---_. -------- ------- ---_.-
0 0 0 0 0 0 0 0 0 0 a a 0 0 
0.025 1. 720 1.625 1. 605 1.600 I. 695 1.710 1. 710 I. 755 1.835 2.030 2.615 2. 05 2.500 

.050 1.1\40 I. 4.15 I. 435 I. 433 I. 5.10 1.030 I. 530 I. .170 I. 6.10 1.10 2. I~O 2.465 I. P55 

. 100 1.330 1. 2-15 I. 230 1.220 I. 295 I. 315 I. 310 1.330 1.380 1.450 I. 610 1. 790 I. 5-15 

. If>O 1.200 I. 13n I. 080 1.095 1. 150 I. 140 I. 155 I. 175 I. 200 1. 290 1. 385 1.:.1;5 I. 400 

.200 1.080 1.010 .990 .990 I. 045 1.065 1.040 I. 070 1. 100 1.1 60 I. 210 I 255 I. 270 

.250 .975 .920 95 95 .915 .9·15 . 945 .970 . 990 1.01ll 1.050 1.095 1.1 60 

.300 .900 40 .825 0 70 75 .~65 90 .900 .960 .945 .9 0 I. 070 

.350 "7 .7 . in) . 764 .>' 12 10 .797 09 ' 5 46 47 '12 .9<6 

. 400 .765 .720 .690 .700 .730 .740 .730 .745 .765 .805 10 20 .920 

.450 .687 .619 .621 .624 .672 0 . fi62 .679 . 690 . 69(j .702 .702 r. 

.500 .620 0 .510 . .153 .570 .575 .574 .585 .605 . f,40 . f,aO .640 .730 

.550 .517 .49 . 461 .474 .477 . 4 5 .457 . 474 . 500 .506 . 512 .522 .6<1 

.600 .470 .430 . 400 .400 .420 .420 .415 . 420 . '~IO . 460 .41i0 . 465 .530 

. 700 . -170 .445 .420 .413 .435 .440 . -125 . 450 . 45.1 .490 .4 0 .500 .570 

.800 .360 .420 . 410 . '11 5 . 415 . 435 . 450 . 465 .490 .540 .540 . .180 .610 
50 .523 .43 1 . 424 .431 .473 .465 .473 .491 .540 .1\79 .588 .618 .679 
75 .437 .429 . 426 . 434 . 4~~ . 4 5 .4 2 .504 .550 .571 .607 .6-17 . 701 



5 

I 
I 

I 

talion 
-

xlo 0.300 

--- - - - - -
0 0 
0.025 -2.650 

.050 -2.0:0 

.100 -.960 

. 150 -.720 

.200 -.655 

.250 -.56.> 

.300 -.490 

.3.'iO - . 421 

. 400 -.360 

.450 -.304 

.500 -.260 

.550 -.213 

.600 -.160 

.700 - .1 10 
00 -.010 
50 .037 

.900 . 055 

tation 

ric 0.300 
---_. 

0 0 
0.025 -2.040 
.050 -1.300 
.100 -.570 
.1 50 - . 350 
.200 -.350 
.250 -.310 
.300 -.290 
.350 - .240 
.400 -.200 
.450 -. 17 
.500 -. 150 
.550 -.113 
.600 -.00 
.700 -.060 
.800 . 020 

50 .017 
.900 .037 

Stution 
- --- --

:rIc 

o 
.025 
.050 
.100 
.150 
.200 
.250 
. 300 
. 3.>0 
. -100 
.450 
. 500 
.550 
. flOO 
.700 
.800 
.850 
.900 

0.300 
----

0 
-1.05 
-.520 
-.030 

.040 

.022 
-.020 
-.0~5 
-.050 
-.O~O 
-.028 
-.010 
-.010 
-.015 
0 
0 

.012 

.023 
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TABLE IIla.- EXPERIME -TAL LOAD DAT A 

[NA C A 23015 Section Angle of Attack , a,= -6°] 

Ya lue of load parametcr, P= p ,- p., fo r difTcrent M ach numbcl'S 

I 
0.400 0.500 0.550 0.601 0.626 0.651 0.677 0.703 0.730 0.757 

---- -----
0 0 0 0 0 0 0 0 0 0 

-2.810 - 2.960 -3.0GO - 3. 150 -3.000 - 2.830 - 2.690 -2.4:0 -2.260 -2.060 
-2.230 -2.460 -2.620 -2.610 -2. ' 5 - 2.560 -2. 430 -2.200 -2.010 - I. 00 
-1.020 - I. 030 - 1.020 -I. 535 -2.000 - I. 910 -I. 40 - 1. 660 - I. 460 -1.240 
- . 760 -.780 - 20 -. 760 -.910 -- 1.-fl40 - I. 560 - I. 390 - 1.170 -.90 
-.690 -.700 -.730 -.720 -.650 -I. 140 - 1.460 - I. 300 - 1.1 20 -. 920 
-.590 - .. >90 -.1\10 -.630 - 5 -.500 -1. 330 - I. 240 - 1. 060 - 50 
-.510 -.520 -.530 -.540 -.:;10 -.440 -.680 - 1. 040 -.940 -.790 
-.431 -. 43·1 -. 450 -.456 -.442 -.392 - . 419 -.74 -.738 -.619 
- . 370 -.370 -.365 - .349 -.370 -.3'10 -.290 -. ~70 - .. 120 -. 450 
- . 301 -.290 -.290 - . 274 - , 272 -.20 -.229 -.288 -. 40 -.354 
- . 2"0 -.240 - .250 -.240 -.230 -.220 -. 190 -. 195 -.320 - .305 
-.201 -. 194 -.209 -.1 4 -. 176 -. 165 - . 1~9 - .1 3 - . 21 -.226 
-.170 -.1 45 -. 150 -. 130 -. 110 -.110 -. 100 - .080 -. 135 -.190 
- . 100 -.065 -.060 -.051 - . 050 -.040 .030 -.010 -.050 -.110 
-.030 .020 .030 .019 -.020 .030 .020 . 040 .020 .030 

.029 .037 .0'12 . 11 6 . 0~ 7 .052 .051 .063 .0·12 .006 

.063 .074 .068 .07 .009 .080 .069 .075 .068 . 029 

TABLE IIlb.- EXPE1UMENTAL LOAD DATA 

[1\ AC A 23015 cCLioll Angle of Attack, ao= - 4°] 

\ 'alucs of load pa1'alllctcr, P= p,-p., for difTerent M ach nu mbcrs 

OAOO 0.500 0.;;50 0.600 0.626 0.C.51 0.676 0.701 0.727 0.753 
----- -

0 0 0 0 0 0 0 0 0 0 
-2.00 -2.125 -2.220 -2.320 -2.420 -2.355 -2. 240 - 2. 160 -2.040 -I. 70 
- I. 355 -I. 420 -1. 550 -1.6.'iO - I. 760 -I. 15 -I. 900 - I. 50 -I. 740 - I. 560 
-.530 -.540 -.560 -.540 -.500 -.930 - 1.180 - I. 220 -I. 150 -.90 
-.30 -.380 -.410 -.4 15 -.410 -.370 - .400 -.915 - 90 - .itO 
-.3 0 -.370 -. 410 - . 390 -.4 15 -. 450 -.360 -.75 -.900 -. 730 
-.320 -.330 -.350 - .350 - . 360 -.400 -.390 -.565 - 70 -. 770 
-.300 -.310 -.320 -.320 -.330 -.350 -. 355 -,2( 0 -.~50 -.770 
-.258 -.259 -.273 -.268 -.26 -.285 -.309 -.25 -.443 -.791 
- .220 -.230 -.220 -.220 -.230 -. 230 -.230 - .220 - . 220 -.7 0 
-.166 -. 179 -.178 -. 173 -.176 -.165 -. 164 -. 16 -. 103 -.434 
-. 155 -. 140 -. 150 -.120 - .1 30 -.140 -. 130 -. 130 -.060 -.210 
-. 111 -. 114 - . 103 -.093 - . 091 -.100 -.104 - .100 -.04 -.0 I 
-.090 -.080 -.090 -.070 -.O~O - . 070 -.070 -.075 -.050 - .030 
-.070 -.055 -.050 -.040 -.040 .030 -.O~O -.0·10 -.040 -.020 
-.020 - . 010 .010 -.010 . 020 . 030 .039 .020 .020 . 040 

.019 .02 1 .035 .047 .059 .05 .069 .032 .032 .059 

.041 .OH .018 .063 .066 .075 .074 .0 18 .0- .069 

TABLE IIIc.- EXPERI ![ENTAL LOAD DATA 

{NACA 2~0 1 5 ~eclion Anglc of Attack, ao=-2°] 

--
Valucs of load parameter, p = p ,-p. , for din'crc nt M acll numbcrs 

0.400 
1 .. ~5OO 0.550 0.600 0.625 0.651 0.676 0.701 0.721\ 0.751 

---.. ---- ---- - - -- ---- - - ------------ '---
0 0 0 0 0 0 0 0 0 0 

- 1.1 50 -1.2bO - 1. 320 - 1 350 - 1.400 -1.440 - ].490 - 1.515 -1.460 -]. ~~O 

-. 560 -.652 -.685 -. 700 - . 760 -.793 -.830 -.906 - . 960 - 1.0~ 5 
-.050 -.070 - . 050 -.070 - . 080 -.0 -.05 -. 1 ~5 -.260 - . 265 
- . 035 .O~O .062 .070 . 050 .070 .090 . 100 . 140 .0 5 
-.030 . 050 - . 027 0 . 0·10 -.030 -.030 -.060 -.030 .1 23 
-.030 - . Of-<l -.037 -.050 - . 070 -.060 -.070 -. 100 -. 155 -.062 
-.060 -. O<'() 0 -.080 - . 060 -.070 -.080 -.090 -. 130 -.210 
-.053 -.06 1 -.026 -.065 - . 060 -.080 -.049 -.072 - .058 -.334 
- . 050 -.Of,o -.020 -.050 - . 040 -.060 -.055 -.060 -.OfJO -.375 
- . 019 -.0:17 -.021 -.0~8 - . 02(; - . 051 - .06·1 -.058 -.0 1 -.159 

.010 -.0(;0 -.040 -.O~O - . 0-10 -.050 -.050 - . 045 -.030 -.005 

.008 -.0'14 -.02 -.01:1 - . 0 11 -.020 -.029 -.014 -.018 -.004 

.020 .020 -.020 .020 - . 020 .020 -.015 .0 10 -.005 . 010 
-.02U .0:30 -.015 .020 . 010 -.010 - .020 0 -. 010 0 
-.015 .0 11 .010 .020 .008 .010 0 0 0 .010 

.009 .021 .002 .046 .004 .010 . Oil .022 .022 .00 1 

.0 15 .009 .03 .025 .036 . Oil . 014 .028 .023 .0 14 

0. 779 O. 10 O. 39 
-------- - ---

0 0 0 
- 1. 900 - I. 790 - I. 660 
- I. 630 - 1.490 -1.30 
- 1.070 -.970 - 30 
-.75 - . 670 - .540 
-.730 -.590 - .430 
-. fieO -.530 -.3f:0 
-.615 -. 460 -.320 
-.464 -.310 -.217 
-.330 -.220 -.oeo 
-.284 -. IS5 .07 
-. 240 -.120 .160 
-. 192 -. 110 .20 
-.170 - .110 . 260 
-.140 -. 140 .320 
-.070 -. 100 .3 10 
-.049 -.0:0 .263 
-.016 -. 049 . 137 

0.li9 O. I 0.835 

0 0 0 
-I. 710 - 1. 555 - I. 440 
-I. 420 -1.260 -I. 130 
-.790 -.HiO -.580 
-.500 -.385 -. 280 
-.480 -.320 -.21 0 
-.540 -.310 -.220 
- 05 -.300 -. 170 
-.644 -.310 -.161 
-.645 -.290 - .1 20 
-.5&9 - . 223 -.027 
-. 4S0 -. 130 .080 
-.272 - . 1 .223 
-.090 -. 150 . 355 

.030 -.0:0 .440 

.0 0 .030 . 130 

.0 4 . O~O .020 

. 0,9 .071 .015 

0.777 O. 3 O. I 
-- -----

0 0 0 
- 1.3f-<l -1.25 -I. 210 
-1.005 -.930 -.870 
-.320 -.305 -.270 

.035 0 .020 

. 130 . 110 .095 

.080 .105 . 110 
-.030 . 100 . 110 
-. 11 .045 .068 
-.290 -.035 .035 
-.4(i1 -. 125 .03 
-.35 -.070 .055 
-. 109 - . 235 .07 

. 055 -.255 . 130 

. 035 -. 050 .105 

.020 . 030 . 020 

.023 .035 .003 

.029 .042 -.003 
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TABLE IUd.-EXPERIMENTAL LOAD DATA 

[ TACA 23015 C ion Angle of Atta ck, "'0=-0°) 

Sta tion Valu~s of load param" ter, p=p,-p., for difTer n t il l ach numbers 

x!c 0.300 I 0.400 0.500 0.550 0.600 I 0.625 
-

0.651 0. 676 0.701 O. i26 0.757 0.7 0 O. 05 O. 34 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.025 -.260 - . 2 -.320 -.355 -.390 -.420 -.450 -.510 - . 560 -.600 -.600 -.750 - 50 - 75 
.050 .165 .170 . 160 .150 . 130 . 100 .075 . 020 - . 0-10 -. 100 -.165 -.2;5 - 0 -.458 
.100 . 480 .520 .560 .590 .630 . 640 .660 .630 .580 .530 .4:30 .295 .210 . 130 
. 150 .450 .475 .525 .560 .610 .650 .710 .790 .790 .740 .6~0 .510 .425 .360 
.200 .310 .340 .370 .400 . 430 .450 .480 .565 .700 .740 .650 .520 .430 .360 
.250 .250 .260 .290 .310 . 320 .350 .360 . 440 .605 .620 .640 .460 .360 . 310 
.300 .175 .200 .220 .250 .260 .260 .260 .1 . 190 .620 .580 . 400 .310 .280 
.350 . 152 .159 . 146 .145 . 142 .134 . 125 .128 .062 .415 .611 . 3 1 .210 . 17 
. '100 .130 .110 . 110 . 110 . 125 . 130 . 120 . 120 .0 .050 .550 .440 .170 . 090 
.450 . 082 . 094 . 09 .102 . 117 .109 .10 1 . 094 .061 - . 04 . 11 6 .548 .1 57 .0:3 
.500 .070 . 080 .075 .090 .080 .070 .070 . 060 .040 -.020 - . 020 .365 -.0·10 -.085 
. 550 .057 .069 .07 .0 7 .089 . 069 .075 .066 . 042 .022 -.019 .2 11 -.010 -.252 
.600 .050 .050 .090 .100 .0 .100 .090 . 100 .0·15 .060 .020 . 0 0 .050 -.350 
. 700 .050 .060 .050 .070 .040 . 040 .040 .040 .030 .020 -.020 - . 045 .060 -.:HO 
.800 . O~O .030 . O~O . 030 .010 -.020 0 0 0 .010 -.020 -.065 .020 -.035 

50 .040 . 024 .031 .02 1 -.001 -.003 -.020 -.029 -.033 -.02 - . 05 -.059 -.025 -.002 
.900 .012 .Oll .01 4 -.002 -.007 -.010 -.025 - . 026 -.032 -.0·12 -.073 -.O~I -.0·10 -.003 

TABLE IIIc.-EXP ERIMEKTAL LOAD DATA 

[NACA 23015 (cLion Angle of A LLack, "0=2°) 

• ta tion Values of load pa l'3meter, p=]',-p., for dilfercni ilIach number 

----
• T!C 0.300 0.400 0.500 0.550 0.600 0.626 0.651 0.676 0.702 0.728 0.755 0.7 I 0.807 O . 6 

---- - - --- - - --
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

.025 .570 .595 .5 5 .565 .495 . 440 .375 .300 .0·15 . 200 - . 105 .260 - . 405 -.490 

.050 65 .915 .955 .970 .950 90 .830 .715 .465 .640 .320 -. 165 -.015 -.080 

.100 1. 005 1.065 1.185 1. 280 1. 410 1:395 1. 340 1.210 . 970 I. 125 20 -.650 .500 .400 

. 150 55 .915 1. 005 I. 095 I. 215 1.330 I. 490 1.430 1.155 l. 320 I: oro - 25 .675 .580 

.200 .655 .700 .780 .50 .990 1. U O 1. 270 I. 265 1.160 1. 280 .900 -.800 .600 .565 
250 . 540 .50 .620 .655 . 630 .540 1. 080 1.195 l. 0'10 1. 135 75 -.685 . 540 .495 

.300 .435 .420 .435 .470 . 505 . 480 .4 15 5 1.030 1.130 60 -.650 .4135 .420 

.350 .317 . 344 .376 .402 .417 . 409 .340 . 361 .746 .9:12 .796 -.604 .370 .318 

.400 .280 .300 .315 .335 . 340 .350 .320 .225 . 615 .3i5 JO -.450 . :!'20 .200 

.450 .244 .261 .276 .292 . 292 .287 .265 . 201 .222 .3.11 .40 -.316 .080 .O·J 

. 500 .210 .220 .225 .245 .230 .215 .220 . 170 . 195 . 145 . 285 -.230 .020 -.125 

. 51iO .177 . 1 9 . 1 .204 .207 .209 . I 5 .14 1 . 11 7 . 104 . 1 8~ -.209 -.018 -.245 

. 600 . J70 . 160 .165 .180 .175 . !flO . 150 . 120 .055 .0 . 125 - . J75 .020 -.325 

. 700 . 120 .095 .095 . J05 .IJO .095 . 0 ' .075 -.025 .055 .O~O -.060 . 135 -.440 

.800 .055 .060 . 060 .055 .050 .030 .030 .010 -.030 0 -.025 0 .065 -.390 

.850 . 059 .047 .036 .032 .015 .009 .005 - . 009 -.01 -.054 -.035 -.019 - . 042 -.222 

.900 .013 .001 .00'1 -.015 -.019 - . 030 - . 025 - . 021 - . 032 -.062 -.051 - . 03 -.033 - . 006 

TABLE IIlL-EXPERIMENTAL LOAD DATA 

[:-fA A 23015 flccLion angle of attack, "0=4°) 

tation Values of load Pa ramcLer, p=p,-p., for difTercnL Mach numbers 

----
I 0.652 I xlc 0.300 0.400 0.500 0.550 0.G01 0.626 0.679 0.705 0.73 1 0.7 O.i I 0.809 0.839 

--- '- ----
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
. 025 1. 475 1. 510 1. 505 1. 440 I. 270 I. 130 . 975 .770 . 610 .435 .270 . 130 -.025 -.110 
. 050 1.605 I. 6 5 1. 775 1.790 I. 655 1.5.35 I. 375 I. 160 .990 10 .6GO . 510 .360 . 260 
. 100 1.550 1.600 1.825 2.010 2. O~O l. 95 I. 730 1. 5·10 1.375 I: 190 1.0~0 .905 .740 . 660 
. 150 1.280 l. 370 l. 515 1.600 1. 915 1. Ii() I. 795 l.560 1.420 1. 230 l. 105 . 9~5 .860 .770 
. 200 1. 040 l. 125 1. 260 1.330 I. 10 1.720 1.625 1.450 1.300 l.105 .980 60 .750 .690 
.250 .7 5 .800 50 .895 50 1. .360 1. '170 1. 25;; l. 105 . 915 20 .685 . 590 .550 
.300 . G40 .!i80 .710 .735 .680 .795 1.0:;0 .965 .730 . 645 .530 . 460 .440 
.350 .532 .569 .609 .619 . 587 .564 .709 . 736 .f . 584 .5 11 .376 .265 .27 1 
. 400 . 465 .490 .515 .530 .505 .450 .510 .545 .530 . 470 .415 .300 .150 .110 
.450 . 395 .417 .436 .452 .427 . 382 .3!i5 .396 .407 .3 2 . 336 .251 . 090 .008 
.500 .335 .350 . 360 . 370 .350 .300 . 275 .295 .310 . 305 . 280 . 225 .070 -.0135 
. 550 .287 .299 .310 .3Ji .2 7 .249 .200 .211 .232 .247 .236 .1 6 . 050 -.142 
.600 . 250 .255 .265 .275 .245 .210 .160 . 155 .180 .205 .205 . J 70 .050 -.175 
.700 .160 .155 .160 . 150 .140 . 100 .050 .050 .00 .095 .120 .1 40 .100 -.240 
. 800 .070 .070 .075 .060 .040 .015 -.010 . OW .030 .050 .070 .110 .090 -.250 
.850 .037 .034 .029 .030 .007 - . 001 -.030 -.021 .017 .020 .046 .0 9 .070 -.2R7 
. 900 .003 .Wl .006 .005 - . 017 -.022 -.035 -.023 .013 .015 .029 .064 .038 - .260 
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TABLE IlIg.- EXPERIME TAL LOAD DATA 

INA A 23015 Section Angl~ of Attack, "'0=6°J 

lalion Values of load paramcter, P= P,-P., for diITcr nl Mach numbers 

zlc 0. 300 0.400 0. 500 0.551 0.602 0. 6211 0. 655 0.68l 0.70 O. n5 0.762 0.7 0.816 O. 45 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 025 2. 350 2.4 10 2. 420 2.220 1.820 1.(>20 1. 380 I. 120 . 935 . 700 .600 . 450 .330 .250 . 050 2.345 2.470 2. 660 2.620 2.250 2030 1. 7SO 1. 400 J. 310 I. 160 .980 .810 .60 .500 .loo 2. 100 2.240 2. 495 2. 760 2.420 2. I 5 1.000 1.630 I. 440 I. 340 1.170 1.060 .980 . 002 .150 I. 745 l. 2.120 2. 450 2.210 1.900 I. 720 I. 460 1. 300 I. 210 1. 040 .960 90 . 960 . 200 I. 390 1. 340 I. 350 1.500 1.900 I. 730 I. 440 I. 210 I. 070 .9 5 30 . 740 .720 40 . 250 1.060 1.120 I. I 0 1.110 I. 430 I. 320 1. 140 .9 0 . 860 . 760 .620 .560 .520 .710 . 300 .000 .930 . 9 0 . 935 1.060 I. 040 . 940 .830 . 730 .655 . 515 . 430 . 390 .600 .350 .757 04 . 841 .799 10 . 809 . 775 . 701 .627 .552 .441 .352 . 255 .428 . 400 .650 . 680 .730 .670 . fl30 . 830 . 630 . ,,90 . 550 .470 . 300 . 300 . 170 .310 .450 . 562 . 579 . 596 2 . .'H7 . 502 .510 .496 . 494 . 429 .351 .27 1 .159 .238 . 500 .4 0 .500 . 510 .480 .410 .410 . 420 . 420 .410 .3SO . 320 .250 . 120 . ISO .550 .417 . 419 . 429 . 402 . 327 . 321 .350 . 361 .362 .355 .296 . 228 . 11 0 . 11 . 600 . 360 . 360 .340 . 335 .2eO . 260 . 200 . 310 . 315 . 320 .29:\ .220 . 11 0 . 100 .700 .235 . 225 .200 . ISO . 135 . 140 . I 0 .210 .230 .230 .240 .100 . 110 .030 .800 .1 35 . 12 . 00 . 070 .0'10 . 050 . 100 . 130 .155 . 170 . 190 . 170 .1 10 -.030 .850 . 070 .059 .015 .012 .015 .009 .060 .103 . 11 5 . 131 .166 . 151 . 110 -.032 .000 .033 . oofi - . 056 -.032 -.007 0 .015 . 064 . 08 .09 .134 .139 . lI 0 -.023 

TABLE IIIh .- EXPERIME TAL LOAD] ATA 

!NACA 23015 ction Angleof Attack. "0 ~8°J 

taLion Valucs o( load parameter , P= p,- p •. fo r diITcrent lach number 

zlc 0. 300 0. 400 0. 501 0.526 0. 557 0. 578 0. 605 0. 631 0. 658 0. 6 j 0.711 0.7 0.766 0.793 O. 21 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 025 320 344 3. 2:10 3. 060 2.765 2.400 2.120 1. SO 1.650 I. 460 1. 240 1.105 .960 .770 .690 . 050 3. 110 3. 334 36fJO 3. 490 3. ISO 2 . 10 2.490 2. 250 2.020 1. 10 1.600 I. 455 1.320 1.110 1.040 . 100 2.650 2. 62 3 230 3. 220 2.950 2.570 2.2i O 2.030 1.820 1.630 1. 460 1. 310 1. 210 I. 070 1.050 .150 2.270 2.454 3. 010 3. 090 2. 30 2.370 I. 960 1. 750 1. 520 1. 380 I. 240 1.120 1.050 .940 .910 .200 1.590 1. 707 I. 670 I. 50 2.040 I. 760 I. 520 1. 420 I. 230 1. JlO .970 .900 10 .710 . 710 .250 I. 370 1.44 I. 450 I. 380 I. 490 I. 370 I. 230 1. I 0 I. 030 .950 20 .730 : 640 . 550 .540 .300 I. l f>O I. 143 1.100 I. 150 I. 140 1.000 1. 030 1. 010 . 910 .840 . 730 . 640 .560 .440 . 425 . 350 .965 I. 025 I. 029 . 969 .902 . 877 .872 .869 07 . 733 . 662 .562 . 511 .373 .350 . 400 . 835 .902 60 . 830 .740 .710 . 740 .750 .710 . 650 . 600 . 520 .460 .330 .305 .450 . 717 . 733 . 736 .689 .614 . 595 . 614 . 649 .630 . 593 . 542 . 472 .423 . 321 .272 .500 .620 . 632 .630 . 580 .510 . 490 .510 . 560 . 565 . 540 .500 .450 .300 . 300 . 250 .550 .537 . SOl . 516 .478 .42i . 395 .442 .47 . 505 . 483 . 482 . 429 .386 . 283 .240 .600 . 470 .460 . 430 . 410 .340 .330 .390 .420 .450 . 440 . 430 .4 10 .370 . 2SO .240 .700 .310 .316 . 280 . 250 . 210 .220 .270 .290 . 330 . 350 .360 .350 .320 .250 .210 .800 .1 . 160 . 140 . 110 .090 . 120 . ISO .200 .235 .250 . 280 . 280 . 270 .230 .200 . 850 . 112 .1 19 .069 . 052 .050 . 094 . 142 . 159 . 190 .211 . 22i . 242 .238 .221 . 170 . 000 . 028 . 009 -.01 - . 021 -.009 .045 .on . 091 .105 .129 .1 . 155 .159 .159 .130 

TABLE lIIi .- E XPERIME JTAL LOAD DAT A 

IN ACA 23015 Sect ion Angle of Attack, "'0= JOoJ 

taUon Values of load parameter, P=P,-P., for diITerenL M ach numbers 

zlc 0.300 0. 400 0.501 0.528 0.555 O. 1 0. 668 0.634 0.661 0.688 0.715 O. i 43 0.771 0.799 O. 29 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 025 4.060 4. 322 3. 690 3. 295 2. 0 2.570 2.345 2.110 1. 910 I. 71 0 1. 540 I. 420 I. 270 1.145 .990 . 050 3.760 4. 112 4.030 3. 660 3. 120 2. 730 2.450 2.230 2.020 1. 0 1. 790 1.590 J. 510 1. 460 1.310 . 100 3. 140 3. 477 3.760 3.300 2. 740 2. 340 2.070 1.660 1. 680 1. 590 1. 570 J. 300 1.250 1.300 I. 360 .150 2.430 2.528 3. 100 2.635 2.070 1.7 1.620 1. 490 1. 250 I. 280 1. 275 1.000 . 950 1. 120 I. 300 .200 I. 910 2. 039 I. 5 I. SIO 1. 620 1. 445 1. 360 1.250 1. 140 1.060 1.020 15 .795 60 I. 140 .250 1.603 1. 678 1. 470 I. 370 I. 310 1. 230 1. 160 1.090 1. 020 . 935 75 .710 . 675 . 710 .890 .300 I. 320 1.390 1.200 1.100 1.085 1.060 I. 045 . 990 .920 50 . 800 . 640 . 600 .630 .760 .350 1. 11 5 J. 174 . 996 4 .930 .925 .932 9 47 .796 .642 .592 .560 . 561 .665 .400 . 950 .994 20 . 730 . 800 10 20 20 . 770 .743 .690 .555 .520 .520 .600 .450 27 51 . 683 .609 . 702 . 715 .742 . 739 .720 .684 . 649 .537 .507 .511 .563 . 500 . 700 :719 .555 .510 . 600 . e20 .640 . 660 .650 .625 .590 .500 . 4 5 .490 .530 . 550 . 599 .618 .45C> . 429 . 532 . 545 .587 . 609 .600 .59 1 .562 .492 . 471 . 476 . 510 .600 .505 . 517 .360 .350 .460 . 490 . 520 .560 .550 . 550 .520 . 490 . 460 . 470 .500 .700 .320 .304 .210 .250 .340 .370 . 410 . 435 .440 . 450 . 440 .440 .430 .400 .440 . 800 . JiO . 160 .105 . 175 .260 .270 . 300 . 330 . 330 .360 .330 .3 0 .380 .370 .410 50 . 127 . 101 . 091 . 124 . 202 . 205 .246 . 267 .275 .301 .282 .322 .351 .313 . 377 :000 . 065 .042 .061 .101 . 14 . 155 . 1 . 211 .220 .229 . 228 .268 .2i9 .269 . 350 



A YSTEMATI I VE TIGATION OF AIRFOIL PRE URE DI TRIBUTIQN AT HIGH PEED 61 

TABLE IIIj .-EXP ERIMENTAL LOAD DATA 

[:--rACA 23015 eetion Angle of Attack, "0= 12°] 

Station Va lues of load parameter. P=P'-P" for different Mach num bers 

x/c 0.300 0.401 0. 504 0. 530 0.557 0.583 0.609 0.636 0.663 0.69t 0. 719 0.746 0. 775 0.806 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
. 025 4.800 5.155 3.740 3.340 2.970 2.650 2.390 2. 150 2.010 1.905 1. 0 1.690 1. 540 1. 445 

. 050 4.355 4.770 3.900 3.310 2.920 2.560 2.270 2.010 1.850 I. 790 1.7 1.860 I. 645 1. 610 

.190 3. 610 4.052 3.315 2. 540 2. t30 I. 20 1.730 1. 550 1. 450 1. 435 1.490 I. 640 I. 420 1. 340 

. 150 2. 720 2. 68 2.1 I. 900 1.620 1. 440 1. 390 I. 270 1.190 1.155 I. 205 1.280 1.160 1.110 

.290 2.130 2.230 1. 670 1. 540 1. 370 1. 240 1. 210 1.100 1.020 . 990 1.010 1.050 .950 . 930 

.250 1.7 1. 839 1. 330 1. 300 1.1 1. 070 1.060 .970 .900 90 .930 . 920 .835 .805 
.300 1.460 1.523 1.115 1.130 1.0iO . 90 .960 90 5 10 60 . 850 . 760 . 730 
. 350 1. '1:27 1. 242 . 95t .9 2 . 959 . 900 2 29 . 77 .76t 02 02 .706 .67 
. 400 1. 030 1. 034 10 .875 .840 05 .770 . 730 .715 .760 : 760 . 660 .630 
. 450 77 61 :696 . 79 .792 · i75 .747 .729 . 695 .679 . 727 . 724 .63 . 591 
.500 . 740 .730 . 600 .710 . 720 · itO . 700 .680 . 640 . 630 . 695 5 .620 . 580 
.550 .617 .59 .536 .639 .662 . 655 . 667 .64 1 .630 . 60 .659 .662 .596 . 560 
.600 .5 tO . 4 5 .500 .580 .600 .625 .610 . 610 . 600 .585 . 615 .620 .575 .535 
. 700 .300 .293 .395 . 450 .470 .500 .510 . 520 .520 .505 . 520 .525 .515 .500 
.800 . 150 . 16t .300 . 350 .370 . 410 . 400 .4 15 .430 .41 5 . 410 .420 .4:;0 . 4 0 

50 .089 . 127 . 256 . 279 .302 .355 .332 .349 .37 .3 .351 .359 

I 
.393 .454 

: 900 .073 7 .204 .221 .23 .285 .273 .2 1 .303 . 284 .288 .298 .34 1 . 409 

TABLE IIIk.-EXPERIMENTAL LOAD DATA 

[NACA 23015 ection Angle of Attack, " 0=14 °] 

tation Yalues of load parameter, P=P'-P" for different Mach numbers 

xlc 0.301 0.402 0.506 0.532 0.560 O. 6 0.613 0.640 0.668 0.695 0.724 0.752 0.77 0.09 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.025 .5.095 5.086 3.735 3.180 2. 45 2.540 2.365 2. 115 1. 960 1. 95 1. 925 1.920 1.815 1.690 
.050 4. 620 4.701 3. 395 2. 940 2.610 2.325 2. 140 1.900 1. 740 1.660 1. 700 1. 0 2. ORO 1. 730 
.100 3. 470 3.24 1 2.350 2.055 1. 900 1. 760 1. 635 1. 470 J. 365 1. 325 I. 360 1.610 1.895 1.500 
. 150 2. 775 2.460 1.70 1. 645 1. 550 1. 470 1. 360 1. 250 1. 160 1. 130 1. 150 1.290 1. 475 1.320 
.200 2. 105 1. 871 1.40 1. 445 1. 365 1. 275 1. 210 1.090 .995 .970 .975 1.080 1.1 0 1. 140 
. 250 J. 650 1.383 1. 260 1. 250 1.195 J. 130 1. 055 .975 .890 60 75 . 970 1. 025 1.020 
.300 J. 305 1.094 J. 125 1. 130 1. 100 1. 030 .960 5 . ~1O .780 05 .890 .945 .940 
.350 1. 027 . 903 J. 011 1. 014 .997 . 945 .887 26 . .759 .730 .742 .832 6 .876 
.400 0 . 769 . 920 .930 .905 0 .830 .770 .705 5 .690 .7 0 .840 . 835 
. 450 . 692 9 .83 1 . 849 .8.34 15 .767 .729 . 670 .651 .652 .742 03 . 798 
.500 .595 .61 . 750 .780 .780 .745 .720 .690 .640 .615 .630 .695 .770 . 760 
.550 .529 <I .694 .729 . 727 . 715 .697 .669 .620 .601 . 607 .667 .740 .740 
. 600 . 490 .563 .650 . 670 .675 0 .670 .645 .620 . 590 .575 .640 .715 .720 
. 700 . 415 .4 . 540 .560 .570 · .570 .580 .575 .565 .525 . 530 .550 .640 .665 

00 . 330 .414 . 435 .450 .440 .465 .465 .480 .485 .465 .460 .455 .535 .625 
50 . 277 .355 .369 .389 .382 . 407 .424 . 421 .430 .441 .412 .407 .473 .591 

.900 . 239 . 282 .294 . 301 .311 .320 . . 333 .341 .357 .359 .353 .33 . 401 .549 

TABLE lIIl.-EXPERIMENTAL LOAD DAT 

[NACA 23015 Section An j(le of Attack, " 0= 16°] 

Station Values of load parameter, p=p,-p .. for different M acb numbcrs 

xlc 0.303 0.405 0.508 0.535 0.563 0.589 0.616 0.643 0.670 0.6g 0.725 0.755 0.7 2 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.025 4. 770 4.799 3.400 2.700 2.520 2.245 2.060 I. 970 1. 70 1. 60 1. 50 1. 905 2.025 
.050 4.3 15 4.397 3. 095 2.510 2. 280 2.055 1.900 1.800 1. nn 1. 670 1. 650 1. 5 1. 795 
. 100 3.040 2.730 2.015 1. 05 1. 720 1. 540 1.460 1.450 1. 400 1. 415 1. 395 1.420 1.565 
. 150 2.230 1.954 1.645 1.570 1. 470 1.3 10 1.260 1.260 1. '1:20 1.215 1.200 1.225 1.375 
.290 1.560 1.368 1. 420 1. 385 1. 305 1.160 1.120 I. 105 1. 060 1.060 1. 045 1.090 1. 195 
.250 1.175 1.024 1. 270 1.260 1.165 1. 055 .990 1.005 . 950 .955 .940 .9 0 1.090 
.300 . 920 .850 1. 170 1. 150 1.100 .975 .915 . 733 . 870 70 60 95 .995 
. 350 .7 9 .750 1. 07 1. 059 l.(m . 910 67 .879 .81 16 10 42 .936 
. 400 .710 .701 1. ()()() .995 .970 60 15 .825 .760 .770 .755 . 790 0 
.450 670 .674 .929 .926 .902 I .790 07 . 735 . 739 .732 .744 .83 
.500 .630 .632 .860 60 .850 . 775 .750 .770 . 700 .705 .680 .700 .805 
.550 .607 . 604 14 .819 17 .760 . 737 .757 .697 .684 .665 .682 .776 
. 600 .590 .603 .700 .790 .7 5 .740 .710 . 740 .670 .665 .640 .665 . 760 
.700 .550 .546 .635 .675 .690 .680 .660 .685 .605 .590 .575 .600 .680 

00 .470 .460 .515 .530 .575 .570 .570 .600 .530 .535 .505 . 535 .625 
:850 .407 .399 . 436 .464 .505 . 480 . 497 .519 . 470 . 476 .472 .499 . 601 
.900 .338 .332 .347 .371 .411 . 407 . 4to .421 .390 .394 . 400 .44 .546 
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TABLE IVa.-EXP ERIMEN TAL LOAD DATA 

r:-.: ACA 0015 eelion Angle of Attack . ao=OO] 

Station Value of load pm'ameter, p =p/-p. for difTcrcnt Mqch numh<'1' 

--~c--I n.400 O. NiO -0. f>Ol) 0.625 I -.------

O. G50 O. Gi5 0.701 0.72(; O.75t O. iii O. 5 0.837 
---------- --------------- ------

() 0 0 0 0 0 0 0 r 0 0 0 0 .025 -.Ofil -.0(3.'; -.070 -.oril - . Ofil -.O~O -.050 -.050 -.050 -.035 -.0:30 -.000 .I).,() -.010 -.010 -.020 .000 - . 01.; - 010 .m5 - . Ofi.) .020 .G~5 .0:;5 .075 . 100 -.005 -.055 -.090 -.0% - . 095 -.110 - 1115 -.110 -.085 - 0.i5 -.065 -.050 .150 -.020 -.025 - 015 -.065 -.065 -.055 -.0 -.080 -.085 -.065 -.275 -.065 .200 -.015 -.O:lO -.025 -.020 -.025 -.025 -.030 -.0:10 - . O,!5 -.030 -.020 -.010 250 .000 -.020 .0 -.015 -.02.; -.025 -.035 -.055 -.OOS .000 .01 ; .015 .300 -.010 -.035 - 025 -.025 -.010 -.01') -.045 -.055 -.075 -.030 .000 -.015 .350 -.015 - . n30 -.03.; -.025 -.055 -.040 -.040 -.06,; -.090 -.075 -.015 -.010 . '100 -.020 -.020 -.030 -.025 -.015 -.020 -.O~ -.015 -.n5 -.0.15 -.010 .000 .150 - . 0.10 -.035 -.030 -.0?5 -.0.15 -.025 - . 03f. -.roo -.010 -.18;; - . 015 -.01<; .500 .005 - . 015 -.no5 -.010 -.01;; -.010 .000 .000 .005 -.105 -.010 .010 
· ~50 .000 .000 .()I)Q -.010 .000 .000 .000 .000 .010 .015 -.065 . ~25 · f,Q() -.005 .000 .000 -.01 5 .000 .000 .000 .000 .010 .025 -.07.5 .030 .700 .()I)Q .OM 000 .000 .000 .OOll .000 -.010 -.010 .('f)() .000 .oln 
· ilOO .000 .000 .lIOO .000 .oon .000 -.010 . 000 .011() .015 .010 .020 . 900 .010 .030 .030 .055 .020 .025 .020 .020 .030 .020 .230 , 335 

T BLE IVb.-EXPERIMEXTAL LO D DATA 

r:-':.\CA 0015 • ret ion Angle of Attack "0=-2°1 

'lotion Value of load paramNer, P=P,-P. for di(fcrcnt Mach !lumbers 
----, 

I~ _0~1 :tIc 0.300 0.400 O. "50 0.600 0.625 0.651 n.701 0.726 0.752 0.779 n. 6 o. 35 
-----

0 0 0 v 0 0 0 0 0 0 0 0 0 0 .025 - 00 -.905 -.9!O -.935 -.910 -.915 -.900 - 40 - . 795 -.700 -Jfl5 -.470 -.410 -.295 .O'() -:f\95 -.730 -.770 - 25 -.820 - 50 - 45 -.775 -,71fl -.6.35 - .515 -.~se - 320 -.210 .100 - 545 - .. 580 - . 610 - 695 -.725 -.745 - 10 -.905 - 20 -.715 -.610 -.455 -.405 -.280 .150 -.415 -.450 -.470 - . 5~0 -.545 -.600 -.650 -.800 -.815 -.730 - .610 -. '1 ~5 -.3/ill -.265 .200 -.345 -. :370 -.390 -.415 -.4:{.; -.450 -.480 - . 590 - . 800 -.745 -.620 - .400 -.310 -.230 .250 -.290 -.310 -.3~O - . 3'tO -.37f -.100 -.425 -.475 - 670 -.785 -.675 -. '120 -.315 -.225 .300 -.245 -.250 -.2(;5 -.240 -.275 -.290 -.300 -.285 -.505 -.705 -,700 - 440 -.275 -.180 . 350 -.225 -.210 -.215 -.220 -. 2.~0 -.200 -.2 15 -.240 -.190 -.690 -.1)9.~ -. 490 -.295 -.185 . lOG -.ISO -.165 -.17'; -. 190 -.19n -.200 -.200 -.200 - . 150 - 230 -.695 - . 500 -.305 -.145 . 15D -.150 -.175 - . 195 -.185 -.1 ;, -.193 -. /9.1 -.1 5 - l.iI) -.095 - . 370 -.n05 -. 2!~0 -. 190 .500 -.100 - . 110 -. 11 5 -.130 -.150 - 110 -.13;; -.130 -.105 -.040 -.135 -.400 -. 145 . 045 .5.j() -.100 -.090 - 090 -.090 -.105 -.105 -.100 - . 09; -.090 -.045 -.0·15 -.2.35 -. 2~O .195 .600 -.075 -.070 -.OR5 -.085 - . 090 -.100 -. 105 -.100 -.OR5 -.050 .010 -.105 -.190 .335 .701l -.065 -.OG5 -.065 -.050 -.000 

I 
-.065 -.0f,5 -.04; -.O,,() 

I 
-.005 .030 .040 -.020 .430 . !lOO -.035 -.025 -.025 -.015 -.010 -.010 -.000 .000 -.01.; .015 . 040 .080 .000 .080 .900 -.020 -.005 .005 .030 .050 .050 .020 .055 .055 .050 .070 .070 . 0f>0 .0 5 

TABLE IVc.-EXPERIMEKTAL LOAD DATA 

r:-': .\ CA 0015 S~clion An~lc of Attack, ao=-4°] 

Station Values of lond parnnll'ler, P= p,- p., for difTcrcnl Mach numbers 

.(.'e 0.300 0.400 0.500 I 0. 550 0.600 0. 625 0.651 0.676 0.702 0.729 0.755 I 0.7 2 O. 05 0.837 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .025 -1.695 -I. 700 -I. 760 -1.865 -I. 40 -I. 765 -I. 660 -1.540 -I. 415 -I. 195 -1.025 - 40 -.6(;8 -.620 .050 -I. 415 -1.240 -I. 593 -1.600 -I. 610 -UilO -1.515 -l.410 -1.275 -1.065 -.920 -.725 -.722 -.515 . 100 -LOse -I. 135 -1.157 -1. 725 -1.650 -1.620 -1. 570 -I. 510 -1.420 -1.160 - . 995 -.790 -.643 -.595 .150 -.830 - 75 -.930 -1.030 -I. 170 -1.380 -I. 515 -1.470 -1.370 -I. 145 -.995 -.760 -.579 -.555 .200 -.680 -:no -.761 -.790 -.765 -.825 -1.360 -1.305 -1.20 -1.100 -.940 -.705 - .569 -.4i5 .250 -.580 - .575 - 9 -.6<10 -.680 -.630 - 80 -1.255 -I. \95 -1.030 - 5 -.660 -.4 5 -.460 .300 -.420 - . 425 -.491 -.500 -.535 -.520 -.455 -.935 -I. 160 -.90 - 10 -.600 -.405 -.420 .350 -.395 -.410 -.420 -.450 -.480 -.465 -.415 -.465 -.735 -.760 -.620 -.470 -.331 -.400 .400 -.335 -.350 -.351 - 5 -.405 -.400 -.350 -.300 -.4 -.530 -.450 -.345 -.1 3 -.20 .450 - .310 -.315 -.292 -.330 -.340 -.335 -.320 -.265 -.285 - 5 -.365 -.25 -.020 -.175 .500 -.240 -.245 -.257 -.270 -.250 -.245 -.240 -.195 -.190 -.260 -.260 -.19:; .040 .060 . .150 -.160 -.200 -.21 -. 185 -.195 - . 195 -.190 - . 145 -.115 -.155 -.1 5 -.liO .084 .215 

I 
.600 -.170 - . li5 -.169 -.170 -.150 -.145 -.150 -.130 -.00 -.095 -.120 -. 130 -.001 .315 .700 -.100 - . 095 -.ow -.100 -.05 - 0 - .00 -.075 -.040 -.020 -.045 -.100 -.109 .3 5 .800 -.045 -.O.'() -.039 -.040 -.040 -:020 -.035 -.015 .020 .040 -.015 -.035 -.0·19 .325 
.900 -.005 - . 052 .0:\5 .040 .055 .065 .050 .050 .050 .050 .035 .015 .039 .060 
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TABLE IVd.-EXPERIMEKTAL LOAD DATA 

[XACA 0015 cction An!!l~ of Attack , "0= -6°] 

--
Station "alues of load parameter, 1'=1',-1'., fo r different M ach numbers 

----
xlc 0.300 0.400 0,500 0.550 0,601 0.626 0.652 O. G7 0.704 0.731 0.757 0. 7 4 0.8 11 0.839 

----

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

.020 -2.540 -2.670 -2. 25 -2. 910 -2. 700 -2. 5~0 -2.265 -2.020 -I. 775 -I. 565 -1.430 -1.220 -1.000 -0.935 

.050 -2.075 -2.219 -2, 410 -2.490 -2.400 -2.280 -2. 02,5 -1.70 -1.530 -1.350 -1. 220 -1.035 -.900 -,70 

. 100 -1.510 -1.650 -1. 740 -!.i55 -2.335 -2.060 -1. 35 -1.65.; -1.420 - I. 290 -1.205 -1.0·10 -.0 15 - 5 

, 150 - 1. 245 -I. 295 -1.3·10 -1. 290 -2.005 -1. 920 -1.735 -1.545 -1.340 -I. 220 -1.165 -,990 -.8;0 -: 765 

.200 - . 950 -.995 -1.05 -1.100 -1.560 -1. 40 -1. 655 -1.480 -1.210 -1.100 -1.030 - 45 -,75:; - . 685 

,250 -.815 - ,860 -.910 -.935 -.850 -1.1 -\. 275 -1. 125 -.960 -.960 - 90 -.760 -.640 -.590 

.300 -.650 -.60 -.750 -,750 -.690 -.700 -.950 -.910 -. i75 -.730 -.720 -. - 5 -.505 -. 485 

.350 -.595 - . 615 - . 640 -.650 -.600 -.585 -.700 -. i20 -.630 - 0 -.540 - . 430 -.325 -.320 

,400 -.500 -.520 -.550 -.550 -.520 -.475 - . 510 -.550 -.500 - . 4 5 -.440 -,330 -.200 -.170 

,450 -,435 -.460 -.455 -,4 5 -.460 -.405 -.390 - . 425 - . 420 -.400 -.360 - ,280 -. 150 -,095 

,500 -.360 -.365 -.375 -.380 -.350 -.31 5 -.275 - . 320 -, 3~5 - . 315 -,290 -.220 -,090 .020 

. 550 -.210 -. 140 -.290 -.300 -.20 -,255 -.195 -.230 -.260 - . 255 -.2;0 -.200 -,00 .070 

.600 -,250 -.250 -.225 -.245 -.225 -. 190 -. 150 -. 165 -.210 -.210 -.220 - . 1 0 -.095 . 125 

,700 -. 160 -, 155 -. 135 -, 1·10 -. 11 5 -. 11 0 -.070 -.05 -. 110 -. 125 -, 160 -. 140 -.120 .175 

,800 -.060 -.060 -.045 -.040 -.035 - . 025 .010 0 -,030 -.055 -. 110 -. 11 5 -. 14 0 .190 

. 900 .020 ,020 ,045 ' O~ " ,045 . 045 . 045 . 06 . 010 -.010 -.O(iO -.045 -.080 . 200 

TABLF IVe.-EXPERIME JTAL LOAD DATA 

[:'\ A CA 0015 cction Angle of Attack, " 0= - 0) 

I tation Y alucs Of load parameter, P = P I- P u , for differenl ~\ I ach I1umhC'rs 

xlc 0.300 I 0.400 I 0,500 I 0.526 I 0.551 0,576 0.602 

I 
0.629 0,65.') 0.6 2 I 0,70 0,735 0.762 0.79 O. 17 

.---
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

.025 -3.450 -3. 6 -4,025 -3,985 -3.705 -3.425 -3.065 -2.790 -2.515 -2.25 -2.065 -1. 95 -1. 745 - I. 570 -1. 425 

.050 -2, 50 -3.042 -3.390 -3.520 -3.405 -3. 160 -2. 35 -2.555 -2.280 -2.050 -1.850 - I. 670 -1. 530 -1. 345 -1. 210 

. 100 -2. 115 -2.300 -2.350 -2,455 -2. 790 -2. 95 -2.555 -2,300 -2.020 -1. 25 - 1. 640 - 1. 520 -I. 390 - I. 270 - 1. 165 

.150 -1.620 -1. 723 - 1. 745 - I. 675 -1. 5 -2.425 -2.230 -2.000 -1. 730 -1. 55 -1.420 - 1. 340 - 1. 245 - 1. 150 - 1. 060 

. 200 - 1. 320 -1. 376 - I. 410 -1. 390 - 1. 300 -I. 470 - 1. 510 -I. 410 -1.305 -1. 240 -1. 1ij5 -I. 120 -1. 105 - I. 00.0 -,920 

.250 - 1.11 0 -1. 156 -1. 180 -1. 165 - 1. 11 0 -1.085 - 1. 100 - 1.060 -1.035 -.950 - 0 - 75 -.840 -.800 -,75 

. 300 -,900 -.943 -.970 -,965 -.910 - 5 - 55 - 30 - 40 -,730 -,700 -:670 -.590 -, ,560 -.065 

,350 - 10 -,822 - 40 - 30 -.770 - . 725 -.680 - . 665 -: 6S0 -.625 -.590 -.560 -.40 -.430 -.395 

, 400 - . 690 -.695 -.705 -:695 -.650 -.610 -.555 -.545 -.555 - . 530 -,505 -,480 - . 420 -.370 -,305 

,450 -.590 - . 595 - . 605 -.600 -.555 - .510 -,~55 -.460 - .40 -.480 -.460 -.460 -,395 -.335 -.265 

,500 -,490 - . 496 -.45 -.40 - .440 -.395 - . 360 -.370 -.35 -.405 -.405 -.375 -.345 - . 285 -.210 

.550 -.420 -.397 -.405 -,390 -,350 -,315 -.275 -.300 -.325 -.355 -.345 -.340 -.320 -.265 -.185 

.600 - .340 - . 340 -.330 -.315 -.280 -.250 -.225 -.240 -.270 -.300 -.305 -.320 -.295 -.250 -,200 

.700 -.235 - . 212 -. 190 - . 170 -.150 -, 140 -.130 -. 150 -,175 -.220 -.230 - .255 - , 250 - . 235 -.10 

00 -.120 - . 05 -.070 -.060 -.055 -.045 -.045 -.080 -.100 -. 140 -.155 -,1 -.200 -. 190 - . 170 

,900 -.00 .035 ,005 .005 .005 .000 ,005 -.035 -.035 -.075 -.OSO - .090 -.1 15 -. 125 - . 125 

--

TABLE IVf.-EXPERIME -TAL LOAD DATA 

[?-<ACA 0015 cction A ngle of Attack, " 0=-10°] 
- ------

I Lalion "alues of load 1)8I'a 111 etor, P=1',-P. , for different Mach nU111bers 

Z/C 0.300 0.400 0.501 0.527 0.553 0.580 0.606 0.633 I 
0.659 0.6 5 0,7 12 

I 
0,739 0.766 0.794 O. 24 

0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 

.025 -4.280 -4,530 -4.550 -4.210 -3.745 -3.510 -3. 170 -2.970 -2.745 -2.565 -2.385 -2.1 0 -2. 035 -1. 60 -1. 730 

.050 -3.290 -3.460 -4.065 -3,755 -3.330 -3.080 -2,775 -2. 600 -2.415 -2.? 0 -2.140 -1. 960 -1. 760 - 1. 650 -1.530 

. 100 -2.425 -2.595 -2. 599 -2. 21 -2, r6~ -2.320 -2,11 -2.066 -I. 905 -1.859 -1. 13 - 1. 67 -1.47'1 -1.494 -1.395 

.150 -1. 975 -2.035 - 1. 870 -1.860 -1. 760 -1. 705 -1. 620 -1. 545 -1.450 -1.465 -1.425 -1. 370 -I. 195 -1. 295 - I. 250 

.200 - 1. 595 -1. 624 - 1. 505 -1.425 -1.325 - 1. 290 -I. 245 -1.15 -I. 105 -1. 11 5 -1.075 -1.035 -.945 -.990 -1.05 

.250 -1.350 -1. 361 - 1. 250 -I. 175 -1.00 -1.040 -l.000 -.970 - . 910 -,900 - 45 -,70 -.745 -,765 - 55 

.300 -I. 110 -1.134 -1.020 -.960 - 5 -.860 - 40 - 20 -, no -,765 -. iiO -.635 - . 620 - . 5~0 -.565 

.350 -,965 -.985 - 60 - 00 -.740 -, i 35 - .705 -.725 -,675 -,680 -.635 -.555 -.560 -.455 -.440 

. 400 -.815 - 16 -.720 - . 675 -.630 -.630 -,605 -.630 - .600 -,605 -,575 -.520 -.525 - . 415 -.390 

.450 -.290 -: 69~ -.595 -,560 -.550 -.550 -.540 -.560 -.550 -,565 - . 540 -.510 - . 505 - . 370 -.30 

,500 -.585 -.560 -.470 -,445 -,440 -.450 -,450 -,475 -.480 - .475 - .480 -,455 -.450 -,345 -.315 

,550 -. 490 -.454 -.360 -,360 -.370 -. 400 -.400 -.430 -.440 -.445 -,450 -,425 - .430 - . 350 -.300 

.600 -.400 -.376 -.285 -.290 -.325 -.335 -. ~50 - . 380 -.390 -.405 -.4 15 -,400 -.410 -.350 - .290 

,700 -.250 -.213 - .1 55 -.165 -,225 -.250 -,270 - , 300 -,320 -.320 -.340 -.350 -,360 -,340 - .290 

00 -. 130 -,113 -.065 -. 100 -. 140 - .180 - .190 -.215 -.240 -.2,)0 -.270 -.290 -.300 -.300 -.270 

.900 -.020 - . 030 -.016 - , 03'1 -.062 - . 095 -.087 - . 114 -.130 -.141 -. 157 -, 1 2 -,216 - .221 - . 215 

--
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rr:ABLE IVg.-E PE RIME TAL LOAD DATA 

[NACA 0015 Section Angle o[ Attack , ",.=- 12°J 

tation Values o[ load parameter, P=P,-P., [or diITerent Mach nWllbers 

xlc 0.300 QAOI 0.504 0.530 0.557 0.583 0.609 0.635 0.662 0.689 0.713 0.743 0.771 0.800 O. 2 
---- ----

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
. 025 -5. '!20 -5.141 -3.940 -3.540 -3.270 -3. 100 -2. 40 -2. 730 -2.605 -2.460 -2.110 -2.230 -2.230 -2.040 -1.970 
. 050 -3. 670 -3.686 -3.380 -3.000 -2. 00 -2.670 -2.520 -2.380 -2.260 -2. Jl 5 -1. 760 -1. 970 -2.000 -1.780 - 1.780 
. 100 -2.730 -2.673 -2.185 -1.980 -l. 70 - I. 60 -1.850 -1. 50 -1.7 - 1. 335 - 1. 335 -1. -1. 715 -1.480 - 1.607 
.1 50 -2.180 -2. 125 -1.600 -1.475 -1.370 - 1. 0 - 1.465 -1.480 -1.435 - 1. 360 -1.060 -1. 300 -1. 415 -1.220 - 1.470 
.200 -I. 760 -1.668 -1.280 -1.180 -1.120 - 1.125 - I. 235 - 1.250 -1.225 - 1.180 -.930 -1.100 - 1. 000 -1.045 - 1. 325 
.250 -1.4 i 5 -1.355 - 1. 080 -1.010 - . 970 - . 980 - 1. 070 - 1.100 -1.090 -1.050 -.840 -.960 -.775 -.900 -1.160 
.300 -1.205 -1. 112 -.900 - 0 - 50 - 60 -.930 -.970 -.970 - . 955 -.770 -.830 - 5 - . 750 -.950 
.350 -1.030 - 4 -.775 -.760 -.765 -.760 - 20 - 40 - 50 - 50 -.725 - .715 -.6.30 -.840 - 10 
. 400 -.870 -.713 -.660 -.690 -.690 -.685 -.720 -. 740 -.755 -.770 -.685 -.840 -.585 -.605 -.740 
.450 -.760 - . 599 -.600 -.620 -.840 -.685 - . 845 -.840 -.675 -.690 -.640 -.570 -.555 -.590 - .695 
.500 - 5 -.463 -.520 -.550 - . 570 -.550 - . 560 - . 540 - 0 - 0 -.590 - . 525 -.515 -.515 -.615 
.550 -.460 -.513 - . 460 -.495 -.510 -. 490 -.475 -.450 -.475 -.495 -.585 -.500 -A90 -.510 - . 590 
.600 - . 375 - . 535 - . 410 -. 435 - . 475 - . 455 - . 420 -.390 -.400 -.420 -.520 -. 470 -.470 -.490 -.575 
.700 -.230 -.585 -.320 - . 355 -.375 -.375 - . 325 -.310 -.310 -.315 -.450 -.4 10 -. 420 - . 455 - . 540 

00 -.130 -.599 -.255 -.280 - .310 -.285 - . 2.30 -.210 -.205 -.205 -.340 -.340 -.370 - .400 - .510 
.900 -.055 -.146 -.140 -. 165 -.180 -.175 - . 120 -.105 -.105 -. 100 -.215 -.235 - . 260 - . 303 -.437 

TABLE Va.-EXPERIME TAL LOAD DATA 

[NACA 4 11 5 Section Angle o[ A ttack, ",.=-6°J 

Station Values o[ load parameter, P=P,-P., [or di ITerent M ach numbers 
----

xlc 0.302 00401 0.500 0.554 Q.603 0.628 0.049 0.681 0.706 0.734 0.759 0.793 0.830 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.025 -2.941 -3.100 -3.41 9 -3.450 -2.979 -2.755 -2. 608 -2.359 -2.279 -2.095 -1.964 -1. 49 -I. 
.050 -2.210 -2. 405 -2. 782 -2.955 -2. 57 -2.380 -2.240 -2.025 - 1.979 - I. 50 - I. 0 -I. 759 -1. 762 
. 100 -1.190 -1.290 - 1. 384 -1.389 -1.63 -1.548 -1.449 -1.368 -1.341 -I. 297 -1. 2 -1.300 -1. 396 
. 150 -.680 -.736 -.765 -.741 - . 81,! -.834 -.802 -.749 - .721 - 6 - . 680 -.809 -.945 
.200 -.351 -.372 - . 374 - . 359 -.395 -. 445 -.430 -.420 - .372 -.349 -.353 -.440 -.573 
.250 -.102 -. 106 -.090 - . 079 - . 081 -. 138 - .149 -.134 -.095 -.052 -.060 -.169 - . 262 
. 300 .029 .01 .044 .052 .070 .024 .01 .030 .070 .139 . 121 .002 -. 1l9 
. 350 . 105 . 117 . 143 . 166 . 198 . 170 .165 .19 . 222 .293 .305 . 180 .040 
.400 .170 . I 7 .222 . 251 . 275 .260 .262 .285 .306 .421 .4 51l .315 . l ull 
. 450 . 232 .259 . 299 .326 . 352 . 358 . 362 .380 .406 .549 .629 . 469 .303 
. 500 .227 .244 .275 .289 . 335 .339 . ~59 .36-1 .~90 .499 .650 .500 .333 
.550 .242 . 245 .299 .330 .362 .360 .375 .400 .4 15 .502 . 775 .609 .420 
.600 . 259 . 271 .288 .329 . 370 . 37 .381 . 404 .414 .440 .795 .685 . 490 
.700 .275 .275 .299 .323 .370 .362 .3iS .379 . 385 .364 .438 .732 .585 
.800 .230 .2: .242 .260 .309 .298 .298 .299 .295 . 279 .220 .284 .220 

75 .1 0 . 1 7 . 180 . 209 .213 .215 .215 .224 .21 .206 .169 . 178 . 128 
.900 .155 .160 . 154 .200 .199 . 199 . 191 .205 .200 . 190 . 164 .148 . 113 

TABLE Vb.-EXPERIMENTAL LOAD DATA 

(NACA 4415 Section Angle o[ Attack ",.=-4°) 

Station Values o[ load parameter ]>=p,-p . for d iITerent Mach numbers 

x/c 0.301 0.401 0.499 0.551 0.601 0.627 0.601 0.677 0.701 0.730 0.757 0.7 7 O. 20 O. 
-----

0 0 0 0 0 0 p 0 0 0 0 0 0 0 0 
.025 -2.110 -2.215 -2.420 -2. 560 -2.550 -2. 175 -2.310 -2. 170 -2. 020 -1.900 -1.7 -I. 730 - 1. 010 -1.450 
.050 -1. 520 -1615 -I. 776 -1.910 -2.080 -2.2·10 -2.190 -2.050 -1.910 -1. 25 -1. 690 - 1. 610 -1. 595 -1.500 
.100 - . 830 - 60 -.9~ 1 -.995 -1.040 -1.560 -1.595 -1.48" -1. 355 -1. .1 -1.190 -1.~5 -\. 295 -1.~25 
. 150 -.330 -.360 - . 402 -.4 15 -.415 -- .390 -.530 -.725 -.765 -.7 .1 -.775 -.895 -1.015 -1. 110 
.200 - .060 - . 005 - -. 100 .03;; -.orAl -.050 - .1 55 -.295 -.320 -.350 -.510 -.725 -.955 
.250 .130 .14fi .159 . 175 .190 .215 .260 . 2~O . 130 .095 .030 -.135 -.370 -.755 
.300 . 225 .235 .253 . 280 .335 .340 .3 5 . 100 .385 .365 . 275 .085 -.140 -.630 
.350 .285 .300 .341 . 3.1() . 380 .410 . 4no .4 5 . 520 .600 . 445 . 300 .060 - .490 
.400 .315 . 330 . 3'lO .395 .410 .455 . 4 5 . 550 . - 5 . 705 .690 .460 .240 - . 375 
.450 .340 . 395 . 42-1 . 450 .435 . 495 .510 .590 .635 .750 65 .f.% .4 10 -.260 
.500 .339 .3r,O .390 .420 .445 .460 .5!lO .510 .590 .665 . 925 .690 .480 -.230 
. 550 . 345 . 365 .3 5 .4 15 .460 . 450 .4 5 .5,10 . - 5 . fi95 .970 . 780 .590 - . 140 
.600 .345 .350 .3 5 . 415 .440 .435 . 475 .500 .5.10 .500 .905 .800 .625 - .065 
.700 .310 .320 .341 .3HO .375 .385 .395 . 405 .445 .445 .300 .4US .41 5 .055 
.800 .250 .250 .2iO .270 .290 .285 . 305 .315 . 330 .335 .290 .280 .250 -.055 

75 .195 .195 . 198 . 190 . 210 .225 .235 .235 .235 . 250 .205 .175 . 180 -. 100 
. 900 .280 .170 . 176 . IG5 .180 . 190 .210 .205 .200 .215 . 175 . 155 . 170 -.055 
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TABLE Vc.- 'XPERIMENTAL LO D DATA 

NACA 4115 ection An~ 1 of Attack "'0= -2") 

Station Values of load parnmotcr P =PI-P ... for different l'vlacb numbers 
-

xlc 0.305 0.102 0.502 0.55·1 0.001 0.626 0.652 O,Ai? 0.701 0.728 0.756 0.7 6 0.823 O.R50 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.025 -1.163 -.310 -1.323 -1.380 -1. 491 -1.491 -I. 501 -1. 540 -1.4 -1.480 -1.461 -1.475 -1.441 -1.395 
.050 -.790 - 99 -.924 -.984 -1.138 -1.1 ' -1.219 -1.339 -1.326 -1.351 -1.367 -1.378 - 1. 368 -1.311 
.100 - 7 -:516 -.345 -.350 -.459 -.519 -.559 -.726 - -.97 -1.081 -1.121 -1.129 -1.09 
.150 .031 -.139 .025 .022 .020 .011 0 .004 -.179 -.61 -.no -.905 -.927 -.001 
.200 .283 .280 .305 .345 .329 .342 .37n .361 .380 .241 - .359 -.653 -.750 -.721 
.250 .428 .459 . 4 I .538 .536 .575 .630 .650 .664 .633 .229 -.361 -.504 -.539 
.300 .480 . 499 .534 4 .614 .659 .729 .795 .842 .820 .565 .140 -.4 11 -.406 
.350 .509 .530 .563 .611 .651 2 .742 .801 .998 1.007 .802 .555 -.257 -.271 
.400 .503 .549 .57 . G09 .657 .690 .732 .77 .899 1.131 .998 5-3 -. 100 -.161 
.450 .50() .560 .5!J.l .640 .661 .722 .741 .79 .930 I. 227 I. 123 1.031 .140 -.066 
.500 . 4 1 .502 .5-10 .57 .591 .634 . 664 .675 .701 1. 101 1.086 1.033 .415 -.061 
.550 .470 .483 .503 .550 .500 .582 .002 . 614 ·15 1.070 .991 .589 -.062 
.600 .444 .4.'iO .'li0 .515 .500 .525 .547 .54 1 .529 : 530 .800 .800 .001 -.179 
.700 .373 .389 .399 . 420 .549 .437 .440 .440 .445 .395 .411 . 461 .4 1 -.40 
.800 .300 .291 .298 .300 .479 .309 . 320 .309 .300 .287 .222 .245 .300 -.440 
.875 .210 .191 .18.1 .199 .379 .1 1 . 1 I . 187 .148 . 176 .124 .1 .237 - . 421 
. 900 . 190 .168 . L59 .183 .346 .159 . 1 .142 .1?9 . 140 .087 . 126 .204 -.417 

T AB LE Vd .-EXPERIMENTAL LOAD DATA 

[NACA 4415 clion Angle of Attack , "'0=0°) 

tation Value of load parameter, P=P,-P., for different Mach numbcrs 

xlc 0.301 0.397 0.500 0.550 0.600 0.626 0.649 0.672 0.699 0.730 0.757 0.784 O. 12 O. 43 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.025 -.279 - . 320 -.365 -.431 -.475 -.500 - 0 -.629 -.719 -.909 -1.000 -1.105 -1.144 -1.166 
.050 -.0 I -.11 -.145 -.219 -.297 -.22 -.362 -.439 -.450 -.761 -.865 -.989 -1.049 -1.065 
. lOO .236 .235 .241 .225 .185 . 189 .110 .040 -.00 -.341 -.642 -.795 - 45 -.872 
. 150 . 455 .479 .540 .523 .524 .532 .496 .465 .363 .099 -.220 -.59 -.675 -.710 
.200 .583 .630 .70 1 .721 .761 .800 .780 .760 .680 .581 .429 -.340 -.520 -.573 
.250 . 700 .737 2 . 870 .944 1.002 1.031 1.057 .99 1 45 .740 .050 -.303 -.3 
.300 . 735 .770 61 90 .951 I. 025 1.120 1.211 1. 160 1.022 .909 .57 1 -. 142 -.265 
.350 .710 .755 .837 64 .924 .980 LOOO 1. 349 L 310 I. 218 1. 069 90 .237 -.119 
.400 .682 . 725 01 38 .90 .931 .999 I. 340 I. 402 I. 303 1. 135 1:020 . 540 -.026 
.450 .664 . 705 .7 5 21 79 91 1 I. 242 I. 369 I. 300 1. 040 1.0? .763 -.001 
.500 .640 .666 . 710 . it9 : 749 .755 : 750 .791 I. 251 1.195 1.002 74 .772 - . 070 
.550 6 .600 .653 .659 .69 .702 .631 .770 .909 . 79 .7 16 . 660 -.166 
.600 .519 . 5 .59 .599 .61 .601 .620 .571 9 .696 .641 1 .562 -.259 
. 700 .448 .4 2 . 49 .49 . 482 . 490 . 481 .400 .411 . 40 .401 .425 .442 -.173 

00 .329 . 333 .343 .339 .321 .32 .320 .317 .20 .230 .242 .309 .362 .042 
75 . 217 .213 .196 . 191 .1 . I 0 .17 .169 . 163 .135 .177 .240 .277 .0 1 

.900 . 11 .170 .180 .156 . 141 . 131 .130 . 137 .125 .109 . 159 .229 . 260 .082 

T BLE Ve.-EXPEIUMEI T AL LOAD D AT A 

[NACA 441 5 ection Anglo of Attack, "'0=2°) 

Statioll I Values of load parametcr, P=P,-P" for diJIercnt ,"[ ach numbcrs 

xlc 0.302 00401 0.501 0.551 0.602 0.627 0.649 O. 0 0.706 0.734 0.761 0.7 O. 17 O. 45 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.025 .665 .655 .650 .555 .495 .430 .340 .165 -.020 -.285 -.475 -.600 - .675 -.730 
. 050 .645 .635 .655 .600 .560 .4 5 .390 .210 .005 -.225 -.455 -.580 - . 650 -.695 
. 100 . 780 .795 90 60 .850 .815 .740 .570 .3 0 . 160 -.120 -.410 -.510 -.565 
. 150 95 .905 1.030 1.025 1.090 LO 5 1. 020 55 .705 .500 .250 -. 140 -.365 -.420 
. 200 : 950 .990 1. 125 L 160 1. 240 l. 255 1. 260 1. 140 .980 15 .630 .255 -.150 -.270 
. 250 .95 1.035 1.15 I. 225 1. 350 1. 445 1. 475 I. 345 1.195 1. 075 .910 .740 .125 -.100 
.300 .9 5 1. 020 1.175 I. 200 I. 305 I. 485 1. 620 1. 495 1. 355 1.210 1.050 . 900 .650 .030 
. 350 .940 .970 1. 120 I. 135 1. 225 1. 390 I. 605 I. 595 1. 460 I. 2 5 I. 120 .990 70 .170 
.400 90 .920 1.070 I. 075 1. 125 1. 170 1. 560 I. 550 1. 465 l. 330 I. 095 1.000 .955 .280 
.450 30 .870 .975 .970 .980 .955 1. 170 I. 540 I. 4lO 1. 310 1.015 .945 . 940 .490 
. 500 .740 .750 70 .860 60 55 .800 1. 660 . I. 240 1. 135 55 15 .835 .565 
.550 .675 . 715 .7 0 .7 5 . 70 .775 .735 .770 .890 65 . 715 .680 5 .600 
.600 . 625 .645 .705 .700 .695 .695 .660 .590 .660 . 71 5 .605 .595 .575 .565 
.700 .520 .520 . 555 .535 .530 .520 . 500 . 415 .385 . 440 . 455 .455 .460 .45 
. 00 .365 .360 .3 5 .350 . 335 . 325 .310 .270 .240 .280 .345 .370 . 3 0 .420 

75 .235 .220 .240 . 195 .245 .235 .175 .165 .155 .215 .305 .345 .335 .390 
:900 .200 . 195 .230 .160 .235 .235 .240 .220 .140 . 190 .280 .310 .300 .345 
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TABLE VF.-EXPERIME::\TAL LOAD DATA 
I"-' .\ C.\ 411 .1 ('{'lion AI1J!lc of Allack, Q o= 11'; ) 

Stat ion ' "a llies of loa I pan1nwlC'r, P = P i- P ul fol' difTr r(, IlL .\fach numbers 

.r/c 0.302 0.40 1 I 0 . .101 0 . .>49 0.596 0.627 0.651 I 0.682 I 0.705 I 0.736 0.760 I 
- ?43~-1 

------ - - - - - - ----I 
0 0 0 0 0 0 0 0 0 0 0 .025 1.455 1.480 1. 390 1. 250 1. 120 .855 .620 .:\90 . 165 0 .0.10 1. 360 1. 3f>O 1. 465 1. 405 I. ,05 I. 080 .930 . f)90 .470 .245 .060 

.100 I. 295 I. 315 I. 470 1. 515 I. 500 1.395 I. 170 .9GO .750 .525 .3.10 

. 1.'iO I. 285 1. 3:30 I. 515 I. 570 1. 6.10 I. .175 I. 390 I. 190 .995 .790 .625 

.200 1.275 I. 315 I. 545 I. .;90 I. S1.1 I. 755 I. 585 I. 3 .; I. 205 1. 035 75 

.250 1. 265 1. 300 1.505 I. 560 1. 830 I. 915 I. 7f>O I. 555 I. 375 I. 220 1.070 

.300 I. 215 I. 255 1. '1.10 I. 490 I. 7·10 1. 8f>() I. 740 1. .>45 1.390 I. 260 1:125 

.3.10 I. 1.10 I. 165 1.360 I. 41 5 1.()95 I. 45 I. 735 1. 5.10 1. 395 1.2.10 1. 135 

. 400 I. 075 1. 065 I. 19.; I. 1 0 1. 3f>O I. 715 I. 705 I. 4a5 I. 265 I. 140 1. 010 .4:;0 .970 .990 I. 120 1.115 1.120 I. 055 I. 305 1. 175 1. 060 .955 .875 

.500 65 0 .9 5 . P75 . 985 65 1. 000 .965 90 .S20 .765 

.550 .790 00 ' 5 .885 .885 .795 · liO .795 . itO . 730 . 700 .600 . 720 . 725 . 795 . 775 .765 . 700 .625 .640 .651\ .6.10 .6.35 

.700 · .16:; .5H5 . (l00 . 580 .565 .520 .435 .425 .495 .520 .5.31; 

.800 .375 .375 .385 .370 .3.10 . :320 .280 .290 .3.15 . 405 .4·10 .87.; .235 .240 .250 .200 .210 . 200 · 1 ~0 .220 .285 .330 . 390 

.903 .190 .200 .210 . 170 .160 .155 · If>O . 185 .21'5 .330 .355 

TABLE Vg.- EXPER IMEK TAL LOAD DATA 

l"-'AC ,\411 5 Section A n/(Io of Attack, " 0=6°J 

• totion \ "n iurs of load paramNer, P =P,-P", for rlifTcrellt ':\l ach numbers 
-----1 

x/c 0.301 0.400 0 .. 10 1 0.5.10 0.601 0.628 0.604 0.f>8·1 0.709 0.739 0.763 

0 0 0 
.025 2.287 2.339 
.0.10 2.077 2.115 
. 100 I. 795 I. 891 
. 150 1. 696 I. 793 
.200 1. (;00 I. G09 
.250 l. 546 1.(,30 
· :JOO 1.460 I. 539 
· :J50 1. 339 I. 370 
.400 I. 190 I. 245 
.450 1.128 I. 169 
. .100 .9 I. 020 
.550 . 889 .9111 
· (>00 . 791 19 
.700 .618 . (it 9 
.000 . 400 .397 
· b7.; .209 .204 
.900 .191 .1 , 1 

0 0 0 0 0 0 0 0 0 
2.321 2.217 I. 71 1. 564 1. 2 1.010 . 837 . 601 .421 
2.244 2.211 1. 920 I. 62 1 1. 331 1.()6.1 . 891 .655 .481 
2.070 2.220 2.002 I. 746 I. 478 I. 251 1.068 .8:;1 .675 
I. 952 2.174 2.1 '19 I. 91 I. 646 1. 460 I. 287 1.072 .920 
I. R. 5 2.059 2.259 2.0·11 1. 819 I. 605 I. 142 1. 2.10 I. 103 
1. 792 1. 965 2.160 I. 975 I. 770 I. 629 I. 469 I. 290 1.178 
I. 689 1. 860 2.135 I. 976 I. nil 1.583 I. 460 1. 274 1.162 
I. 457 1. .101 2.0 19 I. .\0 l. 618 I. 408 1.277 1.1 29 I. ()8.1 
I. 305 I. 360 I. 373 I. 106 l. 2 .5 1.1 9 1. 097 .931 75 
I. 236 I. 267 1. 093 1.111 1. 044 I. 024 .944 .·826 .782 
1.06·1 1. 097 .968 .911 .879 . 902 55 .7H7 . 71 9 
.949 .97 .8'\0 . iG9 · i \5 .7\19 . ilS .722 .o\l9 
.35 4 .724 .64 .644 . 71 6 .700 . 670 .659 
.615 .610 .510 .459 .4 0 . 570 0 .591 .600 
.361 .369 .309 .30'J . 352 .449 .476 . .10.; . 53 
. 19 .1 91 .191 .221 .20 .369 . 3S\! .430 .449 
. 1.5:3 .1 .19 .155 . 1 5 .238 .344 . :3S3 .380 .426 

TABLE Vh.-EXPEHIlIE::\TAL LOAD DATA 
1:,\ , \ (, A 4115 flection An gle of Attack, "0= oJ 

W[ioll YaItH.'S of load panuTIC'ier, P = },)'- P I/. 1 for dH1'r rcnt 1\Jach numbt'rs 

.r/c 0.301 0.400 O.WO \\.525 0.051 \l.5'i 0.('\),\ 0.(;30 
\----\---- ---- ----1---- -----1---- ---- ---_ 

.025 

.0.10 

.100 

.1 .10 

.200 

.2.10 

. 3()Q 

. :1.10 

. ·100 

. 4.10 

.500 

.5.10 

.600 

.700 

.800 

. ' 75 

.900 

o 
3.040 
2. 721 
2.2it 
2.0 ')0 
1. 901) 
1. 16 
1. 621 
I. ·169 
I. 349 
1. 249 
I. 076 
.959 
.840 
.1i10 
· :334 
.200 
· 157 

o 
3. 2'J9 
2.895 
2.31i0 
2.130 
I. 990 
1.873 
1. 66:; 
1. 517 
1. 36 
1. 265 
I. 035 
.9G3 
.840 
.605 
.351 
.236 
.151 

o 
3. I 5 
3. 0bO 
2. r, 7 
2.420 
2.2.;9 
2. 0~(; 
1. 807 
I. 611 
I. 441 
1. 320 
1. 12(; 
. 971 
. &59 
.. 170 
. 310 
.24 ' 
. 072 

o 
2.995 
2.990 
2.764 
2.469 
2.285 
2.0.>4 
1. 770 
1. • 4 
1. 424 
1. 280 
I. 195 
.9.10 
.82(; 
.539 
.29 1 
.223 
.160 

o 
2. 8(;0 
2.913 
2.875 
2.742 
2.611 
2.362 
1.670 
1.560 
1.399 
1. 269 
I. 086 
.940 
.832 
.52·1 
.286 
.22 
. 165 

o 
2.220 
2.2f)O 
2. 320 
2.360 
2. 320 
2.227 
1. 92'J 
1. 561 
I. 2'J 
1. 09.5 
.1141 

:ji 
.H5 
. 528 
.3 
.300 
.2f)ij 

o 
I. 962 
2.000 
2.295 
2.1GO 
2. 119 
2.039 
I. (;68 
I. 369 
I. 169 
J. 03 
.91 
.806 
. 731 
.560 
. 440 
.399 
.347 

o 
I. 728 
I. 760 
I. 86 
J. 94 1 
J. 9:J 
1. 8: 
I. .>40 
J. 320 
1. 169 
1. 04<1 
.959 

7i 
.80 
.625 
.501 
. 439 
.391 

o 
I. 449 
I. 47 ' 
I. 601 
1.699 
I. 720 
I. 642 
1. 375 
I. 218 
1. 100 
. 999 
.91 
.846 

09 
.651 
.550 
.4 6 
. '141 

o 
I. 229 
I. 26·1 
I. 39 
I. 540 
I. 570 
I. 530 
I. 205 
1.021 
.940 
. 80 
. 856 
. 06 
.800 
.671 
.590 
.520 
.172 

o 
I. 040 
I. 066 
1.200 
I. 359 
1. 404 
I. 37.; 
I. 103 
.940 
.851 
.815 
.795 
. 764 
.759 
. WI 
.592 
. .>48 
.500 

0.7S7 

0 
-.195 
-.1.10 

.095 

. 380 

. 675 

.905 

.990 
1.000 
.905 
. 770 
. 675 
.640 
.600 
.525 
. 490 
.4'15 
. 400 

0. 792 

0 
. 2()4 

.3 10 

.5 15 

.761 

.964 
I. 060 
1. 080 
. 991 
.791 
.711 

0 
. 66.3 
.663 
.nO I 
.5(>3 
.509 
. '160 

o 
.857 
. b,9 

I. 021 
I. 201 
I. 264 
1. 2, 0 
1.060 
.875 
.809 
.76:') 
. 742 
.730 
. 741 
. (;65 
.620 

3 
.532 

O. 18 

0 
-.350 
-.300 
-. 1'10 

.055 

.355 

.7 5 

.910 

.93.; 

.90.1 
25 

. 710 

. 645 

.600 

.505 

. 4f>O 

.425 

.40:; 

0 
.09:J 
.0::9 
.290 
. .14 1 
.762 
.926 
.990 
.9 1 

0 
.776 
.704 
.Ilf,(\ 
.670 
.590 
.565 
.492 
.465 

o 
· (;83 
. 713 

57 
1. 03 
I.H(; 
I. 190 
1. 137 
.969 

70 
.797 
.763 
· i40 
.745 
.()(i2 
.629 
· .184 
.536 

O. 44 

0 
-.445 
-.370 
-.235 
-.135 

.055 

. 295 
655 

70 
.975 
.945 

. 5 
.715 
.645 
. .>45 
. .105 
.4 0 
.42.\ 

0 
-.040 
-.011 

. 129 

.3n5 

.567 

.83.) 

.980 
I. 049 
I. 0 0 
I. 07 
1.055 
I. ()I)Q 
.900 
.750 
.709 
.670 
.620 

'----~--------~--~--~--~--~--~--. -------~--~--~--~------
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TABLE i.--EXPERIMEKTAL LOAD DATA 

[X ACA 4415 ection An~le or AUack, a o= 10°] 

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

_~I_------~---------------~--------------~------. \' alues of loa.d pa ramCLl'r , P= P r- PI" for different l\l och nt.mht' l"s 
----

I I .r!c 0.30 1 

o 0 
.02.1 3.66 
.050 3.27 
.1 00 2.660 
.150 2.319 
.200 2.09 
. 250 I. 959 
.300 1.742 
.350 I. 567 
. ·lOO I. 400 
.450 I. 2 
.500 I. 086 
.550 .9 10 
.600 03 
.700 .539 

00 .3 11 
. 75 .2 11 
.900 . 175 

Stalion 

ric 

o 
.025 
.050 
. 100 
. 150 
.200 
.250 
.300 
.350 
.400 
.150 
.500 
.550 
. 600 
.700 
.800 
. 75 
.900 

0.40~ 

0 
4.260 
3. 772 
3.012 
2. 497 
2.250 
2.040 
I. 762 
1. 508 
I. 275 
1. 065 

47 
.705 
.59~ 
. 48 
. 412 
.315 
.315 

0.401 
------

0 
3.562 
3.345 
2.761 
2.389 
2.133 
2.016 
1. fit 
1. 604 
I. 413 
l. 288 
I. 093 
.942 
. 765 
.498 
.316 
.2 17 
.165 

0.502 

--
0 
4. 229 
4. 1.18 
3.613 
2.332 
2.216 
2.013 
I. 699 
1.4 14 
1. 141 
.90 
.731 
.6 10 
.550 
.47 
.429 
.352 
.324 

0.502 0.525 

----
0 0 
3.7G2 3.520 
3.731 3.539 
3. If, 3.360 
2. 5 3.090 
2.222 2.2 
2.112 I. 975 
I. 83 I. 789 
I. 59 1 I. 551 
1.3SG I. 340 
I. 205 I. In 
.992 .962 

18 .791 
.656 .620 
.451 .423 
.352 .339 
.2 6 . 260 
.242 .230 

0.521 0.556 

0 0 
3.,60 3 455 
3. R45 3. 41 5 
3.520 ~. 190 
3.32.0 2. 80 
2.180 2.2<15 
1. 810 I. 820 
1.605 1. 520 
I. 370 I. 3 10 
1. 1i5 I. 150 
.980 1.000 

15 0 
:680 . 7 5 
.,,00 .695 
.4 0 .570 
. 415 .475 
. 365 .420 
. 345 .365 

0.551 0.5 0 O.!i05 0.(i37 0.658 0.687 0.il4 

------ _._--
0 0 0 0 0 0 0 
3. 198 2. 44 2.537 2.259 2.059 I. 823 I. 539 
3.221 2. 2.577 2.300 2. 199 1. .18 I. 5H6 
3.211 2.830 2 . .0 0 2.2!lO 2.114 1.910 1. fiG, 
2.990 2.670 2.455 2. ~08 2.040 I: ;0 1.6 2 
2.929 2. 449 2.29., 2.00& 1. 890 J. 757 1. 59 
2.335 2.079 I. 915 I. no I. 6;'2 I. 4 5 1.283 
I. 71 I. 631 1.50n 1.5 I. 399 I. 240 1.019 
1.444 1. 41.1 I. 327 I. ' 7 1. 303 I. 155 .962 
1.2.51 1. 230 I. 166 1.260 l. 2Ji I. 100 .925 
I. 091 I. 080 I. 039 I. 154 1. I~O 1. 040 96 
.929 .939 .926 I. or4 1.06 1. 009 .865 
.780 .828 .845 .971 1.004 .977 58 
.631 .720 .748 9 .935 .93S 29 
.441 .535 .. ;97 .720 .785 .807 .740 
.320 .420 .494 .5i9 . 640 .685 .715 
.26fi .349 .392 . 49i .538 . 59 1 
.222 .303 .346 . 440 . 473 . 527 .5i 5 

TABLE Vj.--EXPERIlVlEKTAL LOAD DATA 

I:-JACA 4·11 5 ection Angle or AttaCK, a o= 12°] 

Yalucs or load parulllctrr, P= P ,- Pu , ror differeDt. l\1ach numbers 

I O.SS I I 0.605 I 0.63 0.562 I 0.696 0.720 

-------------
o 0 0 0 0 0 
3. 145 2.895 2.620 2. 370 2.120 I. 0 
~. 110 2. 70 2.725 2.385 2. 140 1.910 
2.925 2.690 2.475 2.270 2.095 I. 905 
2.590 2.400 2.225 2.035 I. 915 I. 770 
2. 030 I. 955 1.805 1. 675 I. 505 I. 3 .) 
I. 700 I. 68.1 1. 590 I. 4<15 I. 265 I. 125 
I. 435 I. 460 1. 41 5 I. 300 l. 14 5 I. 040 
I. 300 1. 365 1.325 I. 230 I. 105 I. 005 
I. 175 1. 255 1. 260 I. I 5 1. 060 .970 
1. 050 1.135 1. 170 1. 130 I. 020 .945 
.960 1.065 1. 105 1.085 .995 .925 
.895 .995 1.035 1.055 .970 .905 
.800 .920 .960 . 970 .915 75 
.6 i\ .800 .83:; .890 50 20 
. !iRO .675 .7 10 .760 .760 .760 
.495 .560 .610 . 635 .090 0 
.420 .500 .560 .565 .590 .600 

TABLE Vk.--EXPERIM EKTAL LOAD DATA 

[N ACA 44 15 Section An!!lc or Attack , a , =I4°] 

----_._-----
O.i·1 0.775 0.80 0.8H 

------
0 0 0 
I. 363 1. 039 .91 
I. 363 1. 060 .923 
I. 469 1. 154 1.029 
I. 528 1. 275 1. 169 
I. 497 I. 31 1.29 
I. 243 I. 2 0 I. 373 
.976 1.038 I. 403 
.912 .924 1. 387 

0 60 I. 300 
.351 I. 219 
.838 2i I. 144 

I 10 I. 086 
20 . i .825 1. 066 

. ;40 . i l6 .759 .989 

.675 .686 .740 .952 

.6i9 .700 .72 1 .940 

.560 .627 .67 1 9 

0.148 I 0.77 O. 19 

0 0 0 
I. 705 I. 555 1.385 
I. 725 1. 560 1. 385 
1. ii5 1.620 1.450 
I. 670 I. 565 I. 450 
1. 390 I. 505 1. 4{iO 
l.080 !. 150 I. 325 
.990 1. 030 I. 110 
.955 . 980 1. 065 
. 930 .9-15 I. 000 
.900 .925 .990 

5 .9 10 .965 
. 8iO .900 .950 
. 8~5 .925 
.795 .8:3.) 5 
. 750 .7 5 . 84f, 
. 675 .705 . no 
.630 .(;50 .730 

- ------------------------------------------------------------------------------, 
. laLion 

------------------
.r/c 0.104 0.50:3 

1-----1---- -----. 

o 
.025 
.050 
. 100 
. 150 
. 200 
.250 
.300 
.350 
. 400 
.4.10 
. 500 
. 550 
.600 
.700 

00 
.875 
. <lOO 

o 
4.499 
3. 973 
2.928 
2.4 77 
2. 149 
I. 44 
\.014 
I. 214 
1.013 
.810 
.720 
.6fiO 
. 629 
.562 
.510 
.44 1 
.40 

o 
4. 514 
4.263 
3.77 
2.227 
2. 001 
\.694 
1. 3 I 
1.000 
.92:3 
. 794 
.743 
.70 1 
.r,69 
.624 
.55i 
. 4 I 
. 446 

0.:;30 

o 
3.9 
3.7 
3.3 19 
2.33 
I. 67 
I. (>0 
I. 357 
1. 17 
1.030 
. 91 

29 
.n5 
.72i 
.629 
.565 
. 497 
. 450 

Values or load parameter, P= P ,- P" ror differcnt Nlach numbers 
----------------~-----------~------~------~---

0.559 O. - 6 0.611 0.636 0.661 0.693 0.722 0.75i 

. ------ ------ 1------1---- 1------11-------1-------1 
o 
3.579 
3.405 
2.890 
2. 1I5 
I. 705 
1. 495 
I. 289 
I. 198 
1. 02 
1. 008 
.969 
. 912 
• 5R 
.720 
.650 
.560 
. 492 

o 
3.2!!; 
3. 107 
2 . . 0 
I. 9? 
1. 616 
I. 445 
1. 305 
I. 22.1 
I. 148 
1. 064 
1. 005 
.955 
.900 
. 776 
.6 9 
.572 
.515 

o 
:1.00 
2.938 
2.46 
I. 22 
I. 51 
I. 39 
I. I 
I. 228 
I. 16 
I. 107 
1 0·10 
1. 009 
.950 
. 'lO 
.738 
.627 
.56 1 

o 
2. 732 
2.6 6 
2.332 
\.700 
I 425 
I. 306 
1.226 
I. I 5 
I. 144 
I. OS I 
I. 032 
1.0 18 
.966 

61 
.767 
.647 
. 572 

o 
2. 617 
2.553 
2.23 1 
1. 630 
I. ~59 
l. 270 
I. 205 
l. 150 
1. 102 
1. 066 
1.015 

.993 

. 964 

. 57 

. 780 

.661 

.599 

o 
2. 395 
2. 379 
2. 145 
I. 595 
1. 265 
I. 195 
1.13 
I. 107 
1. 07~ 
I. 042 
1.015 
.995 
.970 
.890 
. 15 
.699 
.6·15 

o 
2.220 
2.240 
2.055 
1.664 
I. 246 
1.160 
1.1 00 
I. 069 
1.0 
I. 020 
.992 
.994 
.972 
.899 
.838 
.745 
.6S 

o 
2. DIS 
2.00 
l. 911 
1. 698 
1. 250 
I. 168 
I. 099 
1. 07 1 
1. 042 
1.006 

. 994 

.965 

.93 1 
o 

.834 

.754 
o 

----1------·-

o 
1. 835 
I. 30 
1.7 5 
1. 645 
I. 297 
I. 145 
I. 089 
1.0·16 
1. 010 
. 994 
.969 
.960 
.935 

I 
. 850 
.797 
.741 

o 
1. 59 
1. 600 
1. 625 
I. 665 
I. 749 
I. i90 
I. 20 
1. 28 
I. 07 
1. 777 
I. 724. 
I. 665 
I. 617 
I. 519 
1.450 
1. 3 2 
1. 325 



6 

la Lion 

xlc 

0 
. 025 
.050 
. 100 
. 150 
. 200 
. 250 
.300 
.350 
. 400 
.450 
.500 
. 550 
. 600 
. 700 
. 800 
. 875 
.900 

REPORT NO. 32-NATIONAL ADVISORY COMMITTEE FOR AERO AUTIC 

TABLE Vl.- EXPERIMENTAL LOAD DATA 

[NA C A 441 5 eet ion An gle of Attack, ",, = 16°J 

Values of load pa rameter , P = P,-P. , for differen t M ach numbers 

0.301 0.3 9 0. 507 0.635 0.559 0.587 0.613 0. 6<10 0. 665 0. 692 

0 0 0 0 0 0 0 0 0 0 4.475 4.680 4. 21 3 3. 18 3.399 3. 100 2. 760 2. 7 1 2. 629 2.590 3.975 4.275 3. 93 3.498 3. 075 2.804 2. 440 2. 495 2. 399 2. 444 2. 900 2. 932 2. 766 2.511 2. 197 2.056 1. 837 I. 773 1. 831 2. 053 2.337 2.377 2.02·1 1. 927 1.725 1. 701 1. 558 1. 384 1. 551 1. 598 I. 962 I. 973 1.677 1.604 1. 500 1. 480 1. 421 1. 330 1. 1. :1 0 1. 625 1. 613 1. 413 I. 391 1. 369 1. 377 1. 338 I. 27 1. 3 1. 278 1. 275 I. m 1.1 I. 235 1. 240 I. 251 I. 250 1.2J4 I. 235 1. 205 .962 . 960 1. 050 I. 125 1.1 0 1. 218 1. 210 I. 148 1. 208 1.175 13 . 810 .962 1. 030 1. 11 5 1. 159 1. 149 1.100 1. 152 1. 138 : 738 .750 .885 .970 1. 0-17 I. 097 1. 1. 065 1.106 1.089 . 700 .720 41 . 924 .990 1.045 1. 046 1. 036 1. 050 1. 049 . fl63 . 675 .8 14 7 . 940 . 997 I. 016 1. 004 1. 01 5 1. 015 . 650 .660 .770 20 79 . 930 .950 . 949 .955 .970 .625 .623 .709 . 731 . 790 7 .876 .865 99 .588 .555 . 6<13 .659 .697 . 729 . 740 . 775 .773 20 . 513 . 4 .561 . 562 .610 .635 . 621 .675 . 670 .726 . 475 . 405 .512 . 491 .639 . 561 .549 .595 .602 .6<1 1 

TABLE VI.- KACA 652- 215 (a= 0.5) TABLE VIl.- NACA 66,2- 215 (a= 0.6) 

tat ions a nd ord inates given in percent of a irfoil chord J [Sta tions and ordinates given in pereem of airfoil cbordJ 

U pper surface Lower surface U p per surface Lower surface 

Station Ordinate t.ation Ordinate Station Ordinat e Station Ordinate 

0 0 0 0 
.370 1.185 .630 -1. 047 
.605 1.445 .895 - I. 251 

I. 086 1. 84 1 I. 414 -I. 547 
2.3ll 2. 575 2. 9 -2. 057 
4. 786 3. 679 5. 214 - 2. 797 
7. 276 4.547 7. 724 -3.359 
9. 774 5.274 10. 226 - 3. 22 

14. 7 6. 44 15. 217 - 4.552 
19. S06 7. 344 20.1 94 -5. 096 
24.835 .024 25. 165 -5.500 
29. 71 . 519 30. 129 -5. 783 
34.912 .83 35. 0 -5.952 
39.958 .984 40. 042 -6.012 
45.009 .925 44.991 -5.929 
50.076 . 63 49.924 -5. 698 
55. 131 . 112 54.869 -5. 326 
60. 154 7. 396 59. 846 -4. . 4 
65. 157 6. 546 64. 643 - 4.256 
70. 147 5. 59 69.853 -:1. 607 
75.127 4.568 74. 73 -2.916 
SO. 100 3.509 79. 900 -2.203 
85.069 2. 455 4. 931 - 1.497 
90.039 I. 450 89.961 - 6 
95. 01 3 . 572 94.987 -: 284 

100. 000 0 100. 000 0 

0 0 0 0 
.379 1.168 .621 - 1.03 
.616 1. 41 3 .884 - 1. 231 

1.101 1. 777 1. 399 -1.499 
2.329 2. 466 2.671 - 1. 97 
4. S07 3. 496 5.193 -2. 604 
7.29 4.313 7. 702 -3. 191 
9. 794 5. 019 10.206 -3. 645 

14. SO l 6. 150 15. 199 -4.352 
19.81 7. 030 20. 182 -4. 892 
24 . 842 7. 721 25. 158 -5.307 
29. 71 . 245 30. 129 -5.617 
34. 904 .622 35.096 -5. 836 
39.910 .862 40. 060 - 5. 968 
44. 979 . 969 45. 021 -6.021 
50. 021 .934 49. 979 - 5. 986 
55.069 . 73 M . 931 -5. 850 
60. 132 .336 59.868 -5.584 
65.179 7.65 64. 21 - 5. 14 
70. 186 6.695 69. 14 - 4. 493 
75. 170 5.575 74 .830 -3. 723 
SO. 139 4.352 79.861 - 2. 74 
85. 099 3. 087 84. 901 -1.999 
90. 057 1. 838 9. 943 - 1.136 
95. 020 .725 94. 9 0 -. 395 

100. 000 0 100. 000 0 

---- -
L . E. rad ius: 1.505. Slope of radius t hrough L . E .: 0.116 L. E. radius : 1.3 4. Slope of radius through L . E.: 0.110 

TABLE YIn.-KA CA 0015 TABLE IX.- 1\ACA 23015 TABLE X.- NACA 4415 
tations and ordinates given 
in percent of ai rfoil ehordJ 

[Sta tions and ordinates given in percen t of 
a irroil chordJ 

ta tions and ordinates given in percent 0 
airroil cbordJ 

-
Sta tion Ord in ate 

Station U pper Lower 
surrace surface S ta ti on pper Lower 

surface surrae 

0 0 
I. 250 2.367 
2. 500 3. 26 
5.900 4. 443 
7. 500 5. 250 

0 0 0 
I. 25 3.34 -1.54 
2.50 4. 44 -2. 25 
5.00 5.89 - 3. 04 

0 0 0 
I. 25 3. 07 - 1. 79 
2.50 4. 17 -2. 48 
5. 00 5. 74 -3. 27 

10. 000 5. 63 7. 50 6. 91 - 3.61 7.50 6. 91 -3. 71 
15.000 6. I 
20.900 7. 172 

10.00 7.64 -4. 09 
15. 00 8. 52 -4.84 

10. 00 7.84 -3.9 
15. 00 9.27 - 4.1 8 

25.900 7. 427 20.00 8.92 - 5. 41 20. 00 10. 25 - 4. 15 
30.000 7.502 25. 00 9.08 -5. 7 25.00 10.92 -3.98 
40.000 7.254 30.00 9.05 - 5.96 30. 00 1 I. 25 - 3. 75 
.'11000 6.618 40.00 8.59 -5. 92 40. 00 II. 25 -3.25 
60.000 5. 704 50.00 7. 74 -5.50 50.00 10.63 - 2. 72 
70.000 4.580 60.00 6.61 -4. I 60.00 9.30 - 2. 14 
SO. 900 3. 279 70.00 5. 25 - 3.91 70.00 7.63 - 1. 55 
90.000 1.810 SO. 00 3.73 - 2. SO. 00 5.55 - 1.03 
95.900 1. 00 90.00 2.0·1 -1. 59 90.00 3.0 -.57 

100.000 (. 1 ) 95.00 1.1 2 -.90 95.00 1. 67 -.36 
100.900 0 100. 00 (. 16) (- .16) 

100.00 0 0 
100. 00 (. 16) (-. 16) 
100. 00 -- - -- -- -_.- .- 0 

L . E . rad ius: 2,48 

I 
L. E. radius : 2.4 . Slope of radius 
through L. E. : 0.305 

L. E. radiu : 2.48. Slope of radius 
through L . E .: 0.200 

0.719 

0 
2. 460 
2.417 
2.100 
I. 476 
1. 326 
1. 249 
1. 211 
1.155 
1.120 
1. 081 
1.059 
1. 021 
1.900 
. 939 

69 
00 

. 711 
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Positive directions of axes and angles (forces and moments) are shown by arrows 

Axis Moment about axis Angle Velocities 

Force 
(parallel 

Sym- to axis) Sym-Designation bol symbol Designation bol 

LongitudinaL ______ X X Rolling ____ ___ L LateraL ___ __ __________ Y y Pitching ______ M 
N onnaL _____________ Z Z Yawing _______ N 

Absolute coefficients of moment 
L M 

Cl = qbS Cm = ~cS 
(rolling) (pitchmg) 

Linear 
Positive Desiglla- Sym- (compo-
direction tion bol nent along Angular 

axis) 

Y--+Z RoIL _______ 

'" 
u p 

Z--+X Pitch ________ 8 v q 
X---+Y Yaw -------

'" 
w r 

Angle of set of control surface (relative to neutral 
position), 0_ (Indicate surface by proper subscript.) 

4. PROPELLER SYMBOLS 

D 
jJ 
p/D 
V' 
V. 

T 

Q 

Diameter 
Geometric pitch 
Pitch ratio 
Inflow velocity 
Slipstream velocity 

Thrust, absolute coefficient OT= ;D4 
pn 

Torque, absolute coefficient OQ= ~n, 
pnLF 

p 

O. 

n 

Power, absolute coefficient Op= ~D- 5 
pn 

6(17"5 
Speed-power coefficient=-V Pn2 

Efficiency 
Revolutions per second, rps 

Effective helix angle=tan-{2~n) 

5. NUMERICAL RELATIONS 

1 hp=76.04 kg-m/s=550 ft-lb/sec 
1 metric horsepower=O_9863 hp 
1 mph=0.4470 mps 
1. mps=2.2369 mph 

1 Ib=0.4536 kg 
1 kg=2_2046 Ib 
1 mi= 1,609_35 m=5,280 ft 
1 m=3.2808 it 


