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WDID-'I'UN1'lEL INVESTIGA'l'ION OF THE EFFECTS OF SLOT SHAPE 

AND FLAP I,OCATION ON '1E:'; CHARACTERISTICS OF A LOW-DRAG 

AIRFOIL EQUIPPED vTI'l'n A O. 25-CHORD SLOTTED FLA_P 

By Ral:;?h '1'1 . Holtzclaw and Yale \{eisman 

SUI'-1MARY 

An investigation was mad'3 to dei:.ermine the effects of slot 
shape and flap location on the characterist:ic.3 of an NACA 66,2-216 
(a = 0.6) airfoil equipped with a 0 . 25-chord slotted flap to provide 
a basi s for the study of drooped ailero'1s . 'I'lw slots were i:cyea t i ga ted 
and practical flap paths we:ce selected for each . One slot had a rOill'ded 
entry; the other had an entry designed to reduce the gap vTi",h the flap 
re t racted to a practical minimum. 

Slot shape vTaS found to haYe a negligible effect on the !ll8.ximull 
lift coefficient if the flap was properly loca ted . Hi tll the flap 
deflected, t he rOll.:.!ded-entry slot had lovTer drag coe:tficients for 
intermediate lift coefficients t han the minimum-gap slot. For either 
slot, t he increment of section pitching-moment coeff~cient caused by 
flap deflection was approximately proportional to the increment of 
section lift coefficient . 

Wi th the flap re tracted the nnnlm~ap slot had a lmV'er 
minimum profile-drag coefficient, lmr-drag characteristics oyer a 
larger range of lift coefficients , and slightly higher section 
pitching- moment coefficients than ~he rounded- entry slot . 

The flap loca tiona for maximum lif t and minimum drag vTi th 
respect to the airfoil (flap deflected) were flrrther af t and higher 
with the minimum-gap slOG than with the rounded-entry slot . 
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INTRODUCTION 

For some tim'9 the Natiop.a:L Auvi 80ry COIll!lJ.i ttee for i\.6ro:nau~;ic s 

has been investiga·ci'1.g airfoils e~l.,~ipred wi +,h high-·1Ht devices for 
the purpose of j.mprovi:r:.g the perfor-roar.ce chara('te:i:i s'~ic ~ o~ t.leae 
airfoils . The resl~ ts of" tests of lmr-drag airfoils eCluip:ped wi th 
slotted flaps have been presen'~ed in r e. er:mce 1 . The results oJ..' 
re.f:'err:lnce 2 show that, on conv8!'tional airZoils, openi ngs in vhe 
airfo::'l sur:ace caused a measure.ble ircrease in drag of the ajrfoil 
for the cond:i.tion of high-sueed fl::'ght . It was also found that the 
locat ion of t.he flap had a large influence on t he magnitude of the 
max:i.mL11!l ob tainable lif t coeffiGio'l. Ls. 

To provide a basis l~or a ...;tuuy of ~.he characteristics of 
drooped ail:;rons , t he efi'ects of oJ 0 G shape and flap loca t :i.on on 
the section aerodynamic characteristics of a low-drag airfoi l were 
determ:'ned ard prac t ical flap pa t rw were selec ·~ed . 

'Ihe tests wer e co!,ductcd. :i.n ehe 7- by lO-foot wir.d tunr.el Noo 1 
of t he Ames Aeyonautical l ,abora t Ol'2J. 

COEF7ICIENTS .~D COIU~CTIONS 

The coefficients used. in ehe preoen+;a t ion of r esults are as 
follo·,.;s : 

c~ s ection lift coefficient (l/ClC) 

&1 ip.crement of section lift coefficient due to flap deflection 

Cd profile-drag coefficient (do/ClC) 
o 

vThere 

~ 

do 

ill 

section pi tching-mome~'lt coeffici e'1-;:; about Cl·~lar ter chord cf 
section with flap i n neutral posi t ion (m/cJ..c2 ) 

increment of section pitching-moment coefficient due t o flap 
deflection 

sec~ion lift 

profile drag 

section pitching moment 
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q dynamic pr essure (~pV2) 

c a.irfoil chord incl 11.dine; flap 

and 

0,0 angle of a t tack for inJ'inj.te aspect ra t io, degrees 

The lift, pr ofile-dra/3:., and. pi t ching-"!llomer. t coefficients have 
beer. corrected for t l.lJ"lnel - wall effect.s . A comparisor. of force-test 
r esults wi t h pr6ssure-di str~bu~io~ meaS1ITements of secti on lift and 
pi tching-moment COGffic i cT'ts indica ted :'1egligi ble enct-pla te effect 
on t hese coefficients . The e'1d-plat0 e: fec t OT' the profile-a.rag 
coefficients was determi'1ed by a comparison of mea surements of the 
lose of momentum i n the wing wake wi th the force- test meaSHl:'emen+'s . 
All t he results have been corrected for this e:fect . 

MODEL MID APPJI..RATUS 

The airf oil was constructed of lanir1ated mahogany to the 

3 

NACA 66,2-216 (a = 0.6) profile of 4- foot chor<l . The airfoil 
ordinates are given in table I. The aft 0. 35 chord of the a i rfoil 
was made remoyable to allow tho testing of different slots . The 
airfoil al!.d f lap were equipped vith a 8i'1.g1e r ow of pressure ori:"'ices 
built int o t.he up-per and 10'lyer sur _aces at the LJidspan 3tation. The 
ori:fice locat ions a r e lis ·i:,ed in tabl e II. The flap was constructed 
of laminated mahogany t o conform to the profile of the nO:r'IllE.l 
airfoil section . The r l ap ordinates are given in table III . 'rhe 
details of the tilO 810-l;s tested are shoW"l i l!. figure 1. Slot A had 
a rounded entry, while slot B had an entry desl.6ned to rec.uce the 
gap wi t h the flap r etr a c ted to a -prac~ical minim~un . The slo+s will 
be r eferred to by t heir l etter designations thl~oughout the r emainder 
of t his r eport . 

TEST INSTALLATION 

The airfoil was mounted vertically i n the 7- by 10-foo".:; ,'rind 
tunnel No . 1 com:91e tel y snE:.I!'1ing the height of the tunnel , as 
shown in figure 2 . Turntabl')s, 6 feet in diOll1eter, were attached 
rigidly to the model and mou'1ted flush wi th che tu.wel floor and 
ceiling . Provi sionc wer e made for changing the angl e of 2t~ack, 
flap deflection, and the norml and chordwise location of the _J.D.p 
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while the tunnel was jn operation . 

TESTS 

The te8ts were condutcted at a dynamic pr6ssure of 50 potmd.s 
per sCl'l).are 1'001:;, correspond.ing to a Reynolds number of approximn. ;:'ely 
5,100,000 (Mach number of approx . 0 . 19). Lif-s, d.rag, :lnd pitching
mo:ment measm:'ements VEJre macle thY'ougllou'~ t~le useful angle-of-attack 
range for a CO;1stant flap deflectlo'.1 and posi ·cion . &.'1. average of 
20 flap locations was i nve3t,igated with each slot for flap deflections 
of 00

, 100
, 200 

J 300
, 400

, E'.ncl 500
• A vf;ry limi ted number Ivere also 

investigated for 450 • Due -to the high loads i mposed upon the balance 
s ystem a'!.d the nature of tho stall 01' the model , ve:7 fow test poi!lts 
were obtained. aft:::r the stall. The raax.i.mlJ.m lift, howE;ver, ,mB 
measured for every flap locatior. . 

RESULTS AND DISCUSSION 

The re 31..1.1 ts of tests to deterrrine the eL. ec ts of slot sha.pe 
and. flap location on the characteristics of a lo,-r-,-drag airfoil 
equipped with a O. 25-cho:~cl slotted flap are prosellted as contol.J:"3 
of t he nose position of the flap for cO"1stant lift and d.rag coef:i
cients . 'l'he refer ence point for these COl'-,tours wa.G taken as the 
intersection of the airfoil chord. line and t he f l ap nose with the 
flap retracted (station 0 . 7'55 chord. on the chord line ). 

The variation of maximum lift coefficient with flap location 
and deflection is shown in figure 3 for slot A and in figDQne 4 f or 
slot B. The flap locat ion uj.th r l3spect t.o the airfoil for maximum 
lift at a given o.eflection i s f r eher aft and higher \-lith slot B 
than with slot A. The maximlUU measured lift coefficient was 2 . 89 
'-Ti th slot A (fig . 3 (d)) and. 2 . 90 ,.::. th slot. B (:,. ig. 4(d)) . The 
difference benreen t hese values J9 \Vi thin the experi!11en :al accurc,cy 
of the tests . Both maximlUU values I.ero moadur ed. I.i th 400 flep 
deflec t ion . Due to time limitat~ons J the rnaximum posGible lit's 
coefficient was no i; measured for all f l ap deflectio'13 . 

The lift coeffici(;nts for '-Thi h the co:-rr:;ours of cO:1.stant. c..r::g 
coefficients arG presentl3G.. ,-rere selected to cover the r:::nge of lift 
coe:Z'ficients for '-Thich the drag coeffic i eDt is decreaGed. 'by f lap 
deflection . These data are -presEmted for va::cions f l ap deflectiops 
wi th slot A in figure 5 ar:d 11i th slot B in figure 6. As i n t he 
case of the maximu.m lift coefficie~'-t, the f l ap loca tioD _~o!' 

minimum d.rag, at a gi VGr deflec tion a:'ld lift coefficier.·i: , is, farther 

--~--- -- - - - - - --
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aft and higher with slo t B tha with slot A. The ~easlITed mInImum 
drag coefficients for intermed::'ate l ift coefficients are lower with 
slot A thc:n with slot B . This is probably the r3sult 01' smoother 
flow through the slot with the rounded. eI'try . 

5 

Complete aerodY:'lamic characteristic::: of the airfoil '-lith slot A 
a r e shovTn. in. figure 7 for the ""lall patD der.;crlbed by figure 8. For 
this path the flap is simpl;,- h:'~,-gf")ci_ abo' ~t f;\. p~irt 80. 25-IY3rcent vring 
chord from the lec.di'lg ec-"ge of tho airfoil aLi 8-i>e::"ce'1t -wir-g chord 
balov; the chord line. The charBe "e1'if-"t.i.c8 of the ai1'f051 vlith slot B 
arc shovrn tn figUl~e 9 for '~he I'lap pa-i-h d_escr_~bed by figu.re 10 . For 
t.his path the flap nose m.oves a:'t and u"9 aloI'~ a straight line with 
the flap deflectior i::->.creas~.rlg a ~3 the flap is ext0rded . These flap 
:p,:::.ths were choson wi th a viovT toward a )ractical installation. 
Sufficient data have been preseI'ted in the fo::cm of cor-tours (figs . 3 
to 6) to eE;~~imate the mn.ximum lift and drag characteristic<; for 
al ;J0r~1a te flap pa th:::; . 

Envelope polars for thcl two flap paths are sho~m in figure ll. 
Data for the plc.in airfoil as takeI' :.::~rom referer-ce 1 arc also shown 
for comparison . As shm'Tn by thi 3 figure, lower profile dre_g wc:s 
ob-··,e.ined vTi th slo-:::' A than vli th slot B for lEt coefficients from 
0.65 to 2. 65 . The irregulariUes in thebe curves are ce.used by a 
shift of the Imr-drag range wi t h flap deflectior (figs . 7 and 9). 

A comp~ri30n of the maximUL1 lift-coefficient increments due to 
flap deflection for the two fla-p patlls i3 shmm iT r'::'gUX-G 12 . For 
further comparison, curves are shm-m :or the maximum li:t-coefficient 
increme-:ts m~a3l'-rer= \Vi th the tvo slott) . As 8ho1-'n by figure 12, and 
figures 3 and 4" the rnB.x."mum :rr..(:a~l!!ed lift coefficien"- \las ob tained 
at c. flap de:lectior of ).00 fo3.~ bo h slots . It should be re--emphasized 
tho. t a limi ~ed .~l'1llber of point3 were take_ for The COLtOurS so the.t 
the maximum obtai' able lift "ras not illeasured _ or every fle.p deflection, 
pnl~ticularly for t.he: lOVT (tel lections . 

As illustrated by figure 13 , the increments of section pitching
moment coeffici~nt due to flap deflection are approximately 
Droportional to the ilcrements of sectioI' lift coef.Licient . The 
variatio"l shOVl 1 is for zero angle of e.tte.ck for the selected flap 
pc..ths . 

A comparison of the section aerodynamic characteristics of the 
airfoil, vith the slotted flc.p undeflected, with the 
characteristics of the plai:>. wing as taken from reference 1 is 
shmm in I igure 14 . As shmm by 'Chis figure, the drc.g increment 
due to the addition of the slot vlclS considerably higher wi th clot A 

I 
I 
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t han wi th slot B. The m~nlmum profile-drug coeff i cient "ras 0.0055 
\lith sJ.ot A ['.nd 0 . 0042 wi th slot B as compare d to 0.0040 for the 
plain a i rfoil. The r ange of lift c08ffic i enta for Ifhich lOV1-drUg 
cho.rac teristic '3 were appar ent was larger wi th s lot B t han wi th slot A 
(fig . 1 4 ) . 

CONCLUDING REMARKS 

The r esults of t h e teste ~.:;o determine t.he effects of slot sha pe 
and flap location on the characteristics of a low-drag air foil 
equipped "l-Ti th a 0 . 25-chord s l otted flap indica t ed. t h e following : 

1. Slot shape hac, a negligi l e effec t on t h e maximum l i .l. t 
coefficien.t i'or tho two s lots tesced if tha fle.p "ms properly loce. ted . 

2 . For i nter mediate lift coefficients with t he flap deflected, 
t.he rOlmded- entry slot hao, lower :9l'of ile drag . 

3. Fer e i ther slot the i~croment or section pitching-moment 
coeff i cient due t.o flap deflectj,on ivas approximately proport ional 
to t h e increment of section l ift coeffic~ent . 

4. The ad.dition 0.1. the mi n imum gep s lot t o the pla i n a irfoil 
caused an i ncrease i n the section profil~~ag coefficient of 
0 . 0002 (flap r etrac ted), while t he add.i tion of '::,he r ounded-entry 
slot caused an i ncrease of 0 . 0015 . 

5 . Low drag 'vas ob t.ai'1ed for a l arge.r r ange of lift coeffi
cie:'lts with the mi '1imv1l'r-Sup s lo t (flap r etracted) than with the 
J'ounde cL- ent,ry s lot . 

6, The pitching- moment coeffic i ents ifere s lightly higher wi t h 
the minjmU!j-}- sap 310"(; (f lap r etl'a:::tGd) thu'1 ifi th t he rounded- entry 
s lot . 

"\m8S Aeronautical Labor atory, 
NatioJCal Advi sory Commi ttee for Aeronau t ic s , 

10ffett Fi eld, Culif . 

. I 
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I 
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TABLE I.- ORDINATES FOR NACA 66)2- 216 (a = 0.6) AIRFOIL 
[Sta tions aDd ordinates i n percent of airfoil chord ] 

Upper s1)yface i Lower sur'face I 
h-- S.ta-LiOnS Q;d~tei S'~a tio~rOrdj n~~l 

o 0 0 I 0 
. 371 1. 242 .629 I - 1 .112 
,607 1. 501 . 893 - 1 . 319 

1, 091 1. 886 1. ),.09 - 1 .608 
2. 317 2.615 2.553 - 2.127 
4.794 3.701 5.206 - 2,869 
7.284 I 4.~63 7.716 -3.441 
9.781 5 . 108 10.219 I -J.934 

14.788 6.500 ].5 . 212 - 4.702 
19.806 7 . )1·28 20,194 - 5.290 
24,832 8.155 25.2-68 -5 . 7t~1 
29. 862 8.708 I 30.138 - 6. 030 
34.897 9.098 35.103 - 6.312 
39.936 9. 356 II 40 .064 -6 . ~.62 
44.978 9. 471 4~ . 022 - 6.523 
50.023 9. )!·31 49 . 977 - 6. 483 
55.073 9.224 I 54.927 --6,336 
60 .141 8.800 59 .859 - 6.048 
65.191 8.oe l

,. I 64.809 - 5.574 
70 .198 7.068 69.802 - 4. 866 
75.181 5.889 74. 8:9 - 4.037 
80 .148 4.585 79.852 - 3.107 
85 .106 3.265 84.894 - 2<177 
90 .061 1 .937 89.939 - 1.235 
95 .021 .762 94 . 979 - .432 I 

100 0 100 0 

T.E , radiu 'l : 0.0625 L.E. radius : 1 .575 __ ~ __ ~ __________________ l 

8 
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~~LE 11 ,- PRESSURE-ORIFICE LOCATIONS IN THE NACA 66,2-216 
(a = 0 . 6) AIRFOIL AND IN THE O. 25,-CHORD SLOT'lED FLAP 

"ling orifices Flap orifjces 
~s-t-at-l'-'o-n--~---------------+-s--ta-t-l-'o'-n--l '~ ----

Surface p~ cen__ Surface 
airfoil f 1 

(percent (r t-+-= 

r-chord ) -t~~~r~Y ---~ 
o Leading edge 75.00 Leadlng edge 

. 625 Upper and lower ! 75 . 20 Upper and low'er 
1.25 I I 75 . 60 
2 . 50 76.40 
5 . 00 77 . 50 
7.50 78 . 80 

10.00 80 . 00 
15.00 82 . 50 
20 . 00 85 . 00 
25 . 00 87.00 
30 . 00 90 . 00 
35 . 00 92 . 50 
40.00 I 95.00 
45.00 I' 97 . 50 
50 . 00 98 . 80 

55.00 1 
60 . 00 , 
65 . 00 
70 . 00 
72 . 50 
75.00 
77 . 50 
80.00 

Lower 
Upper a,.,d lower I 

Lower 
LOVler 

1 Flap retracted 

I 

9 
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TABLE III.- ORDINATES FOR O. 25-CHORD SLOTTED FLAP 
ON THE NACA 66,2-216 (a = 0.6) AIRFOIL 

[Stations and ordinates in per-
cent of airfoil chord] 

Station Upper sUl.'face Lower surface 

75.000 -1. 875 - - --
75 .521 .042 -3.062 
76.042 .895 -3.437 
77.083 1.937 -3.604 
78.125 2.646 -3.417 
79.167 3.125 -3.229 
80.208 3.458 -3.042 
81.250 3.646 -2.854 
82.292 3. 687 -2.646 
83.333 3.625 -2.437 
84.375 3.437 -2.250 
85.417 3.208 -2.062 
87.500 2.646 -1.667 
89.583 2.083 -1.292 
91.667 1.542 -.917 
93 .750 1.062 -.583 
95 .833 . 604 -.333 
97 . 917 .271 -.167 

100 - --- - - --

T.E. radius: 0.0625 

10 
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(a) Front view (b) Rear view 
Figure 2.- The NACA 66,2-216 (a = 0.6) airfoil 

mounted in the 7- by la-foot wind tunnel. 

s:: 
::0 

z 
o • 
~ 
+>
r 

1X5 



~ 
~ 
l 
I 

~ 
\:) 

---.----

CIIORu LINE ---

~ 
~ 
~ 

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

~ 
~ 
(j 

~ 
<l.j 
~ 

I 

NATIONAL ADVISORY 

CO""IT'TEE FOR AERONAUTICS 

~ 

tb.
1 

D I I I I I LI I j \!J G (I rP 'tfi 
'" I-~ I I gO I 

::1 r~~:/2~5 I 

=< I ~ / _ z ·/,1 

1! L~-'-------L 1_ ~ ,I I III I I 1----1-~ <( >-- I . 
I L "-.. 2 1- . 

o I z 3 4- 6" G 

PEJ2CENT #ING 

7 8 

C#o.eo 
- J 

.9 --
(0) 6,c ~/Oc 

fiGI/.eE .§.- CONTOI/RS 01= FL4P LOCATION FOR M4XIMCIM SECTION /..1FT COEF;CIClt:=NT 

FO,e THE NAC"q 66)c-?lcO (Cl= O·G) AIRFOIL.. t.={?L..IIPPE.o WITh' THE 0,2.5- CHORO 

8 .. ~p /1M£) St.OT A 

---_ .. ----

~ 
~ 
:h. 

~ 
~ 



MR NO. A4L7.8 

'" u 

~ 

>- :> 
a: < 
OZ 
"'0 _ a: 
>w 
0< 
< 

a: 
~O 
< u. 
z 
OW _ w 
~~ 

< ~ 

z -

" " ~ 

I 

~/ 

(/d701l.:J ,9/V//t{ 

OcyolO OLO 

~I 

<¥ 
~ 
t; 
I 

l() 
C\J 
~ 

~ 
~ 

~ 
$; 
~ 

~ 
[ 
~ e 
~ 
~ 
~ 
'( 

~ 

Ii) 

~ ,. 
~ 
~ Q 
(\J ~ 
\\s tt 
~~ 

~ \9 

..... 
~ ..... 
Iv () 

0 ~ -...J 

Q V) 
C\) 

It 
'<:J..... • 

Cl -.. Ic.l 
~ ~ 

'" h 

~ 
'-1 

oj 

ltJ 
Q! 
~ 
':{J 
4: 



I 

I 

I 
I 

MR NO. A4L1l3 

>J) 

u 

z _ 

" " o 
u 

0C10fC) P2EJO - -

~.-- ./,-a_O'i_~~w._~ __ a.~,...._o -- -- - ----- - --

~ 
~ 
U 
I 

~ 
<:) 

~ 
" 
~ 
t 
~ 
& 
~ 
~ 
:-J 

~ 
~ 
~ 

~ 

\.9 
() 

" ~ 
~ 
'-
I\! 9-, 
~~ 
~ 
\S) 

~ 
G I-.:: "-

0 ~ 
C> 

~ if) 
\I 

~~ 
"'~ ~~ 

K 
~ 
C> 
U 

I 
Il) 

lU 

~ 
~ II 

J 



'---

5::l 

~ '>: 

(; 
'\!-
\\j 
\\) 

~ 

l{) ----=----------- I 
c.) ~ 
(}.i \) 

:fr 2·::, ·1 ~ ~ ::,1 
,,() 

* 'l.' ') ~2'70 I, ) 
50 ~, I ~ 

~2L 
/ 

~ 
\) lb i 

~ 
~4 

-CHORD LINe --- "- ~ I 

~ 
V 
~ /1 

~ 
2 ~I ____ -L ____ -L ____ -L ____ ~ __ 

o I 3 4- .5 6 7 8 g 

PE'-:C'=A·'T J1-;W-; CHORD , 

~ 
,.TIONAl ADVISORV 

CO ... "I TTEE. FOR AE.RONAUTIC~ 

(d) 0; =- 40" 

F/Gc/RE 3- CONTIA/ClEO, /IIACA 60/c-2/1o (t1=O.G) /lIRFO/(" E~U/PPc{) /"/ITI/ ThE O'C5- CHc/RC 

St.OTTED t='t.AP. 

~ 
~ 
h. 
~ 
I' 

tl5 



~ 
~ 
~ v 
~ 
K 
~ 

~ 
~ 
\j 

~ 
2 1 

~ 

~ / / 1-1 --+-----1-- -1---

~ 
CIt 
~ 
\.) 

~ 
~ 
\S 

!--+-- CHORO t. INE - ' 
I-., 
~ 0 1--+-

) 
? 

i 
/ 

/ 

\J 
~ / 1 
~ 

2 '~--~----~--~--~----~--

o / 2 

(e. ) 0',1":' 50° 

3 ¢ 5 

PEeCc/V'T 

'ATIONAl A DVI SORY 
C O ...... I TT EE FOR AE RONAUT IC~ 

FIGURE 3- CONCLUOED. NACA 66, 2 - 2 / 6 (a= 0.6) ~/.RrOIL E~U/PPED ;YITI-I TilE ()·c5 - C/!ORO 

S (. OT TED FL ~P. 

~ 
~ 
~ 

~ 
~ 



~ 
~ 
\..i 

~ 
~ 

~ 
~ \.) 

~ I'< 

~ 3~t4\ 
~ I \..i ;: 

~ 
~// I ~ 

" 

~ 
~ 
\..i 

~ 
~ 
~ 

( CliO/?0 LINE - - -{~ 0 1-1 -+ 
< 
~ 
~ II-I --+-
Q.. 

2'-' ___ .-J 

o I 2 3 1- 5 G 7 

PERCEN r lYING CI-IORO 

1-- O· 7635 CHaR IJ 

- AT 10_ Al A OV I 50 RY 

(aJ cJf :: 10° CO .... I THE FOR AERO_ AJT I C5 

8 9 /0 

FlGClEC" 4 .- CONTOURS OF I='L/JP Loc,qnON FOR I-'1AXI/o1(/I'1 SCCT/OIV UFT COEFFIClC=-tVT 

FeR THE N"qCA eGG, c-Zlt; (a""' o'G) AIRFOIL E9(/IPPeO ""'ITk THE o·C'S -Cl/ORO 

FLt'7P .4NO S LOT 8 

~ 
~ 
:h. 
~ 
I""-

~ 



~ 

~ 
6 
R 
~ 

t _ _ 

CHORD {INE --

~ 
'" 

~ 3t:St4 
~ I u2AI~ :".. ~ ~ 

II-II 
h. 0 1- I 

~ 
~ 
~ 

2 
o / 2 3 4 .5 (0 7 

~ 
~ 
\j 

~ 

~ 
~ 

8 
PcRCEA/T J'Y/Nf7 C;L/O,€/J 

~ o ·7G35 CHOkt) 

NATIONAL ADVISORY 
C 0101 101 I TTEE FOR AERONAUTICS 

(6.) Of'::: 20 Q 

----

PIG{/RE 4.- CONTINtlEo. NACA 66~;?-2IG (0::: 0.6) /i/RFOIL E6pVIPPED WITH THe O·c5- C,JIORD 

SlorTED FL4P. 

~ 
~ 
:b. 
~. 
r-
I-.) 
co 

~l 



,...--

~ K! 

~ 3~t4 ~ i§ 

~£4-1 
~ 

~ 
~ 

----~. 

~ 
~ 
\j 

~ 
~ 
~ 

-::::.........,' 

~ 
~ 
~ 
~ 
I' 
~ 
();) 

£., I C'#ORO L INF -----f h. 0 1 I----+-
~ 
\; 

~ / I 
~ 

~~! ----~~----~----~------~----~----~ 

o I 

(c.) d} =30 0 

2 3 ¢ 5 <0 7 B 

PERCENT Jf'/~ CHORD 

O· 7635 CHOEj) 
NATIONAL ADVI50RY 

CO ""I THE FOR AERONAUT I C5 

~ 

AGt/t€'E 4,- CONT/N'b'.EO. NACA GG, c-cl6 (C/= 0 ·6) ,LJ/RFOIL cQUIPPEO WITH THe OES-C'I-/ORO 

SLOTTED FLAP. 



\ I CJlORO t lIVE 

~ f': 

~tA LA 
~ 
til 

- - -, h.. () f-I ---+--

§ 

~ 
~ 
I...i 

~ 
~ 
~ 

I 

NATIONAL ADVISORY 
COIol~ITTEE FOR AERONAUTICS 

~ ---

~ I I \ -tl--t---+---l " 
~ ~ 

2. 
o 

(cI.) Of: ¢00 

1 2. 3 4. .s 6 7 
PERCENT ff//V~ C/lORtJ 

r O· 7635 CI-IORO 

8 9 
'-......! 

10 

F/GURE 4- CONT//I!t/EL). NAC~ 66,2-216 ((7,. 0·6) /}II2FOIL EQUIPPED WITH TilE (J'c5- CHORD 

ScOTTED FLAP. 

~ 
~ 
~ 

~ 
t>5 



~ 
~ \) 

~ 
~ 

~ 
~ \j 

~ 
\:') 

~3t4 
§ 2 ~ 
~ 
~ I I 

~ 

~ 
6 
\::j. 

~ 
~ 

I 

MOO 

NA T I ONAL A DVISORY 
CO .... IT TE E FO R A ERON AU T I C S 

@.80 e, 
~ J,f(P2:::=;? 
~ "'s 

I ---f/'i 
.... , I CJlORf) LINE -- h () I 

~ 
\.J 
~ I I 
~ 

2~' __ ~ ____ ~ __ ~ __ ~L-__ ~ __ ~ ____ L-

o 

(e.) df- = 45° 

I :2 3 ¢ .5 G 7 a 
P6€CENT 1r/;1/G CHORO 

ro 7~35 ' elloeo 

'\ 

~ 

FIGURE 4. - CONTINUED . NACA f(6) 2-216 (el: 0 ·6) AIRFOIL E(JVIPPEO I'VITH T#E 025-CIIORO 

SL OTTED FLAP. 

------------------------ - ~---- --

~ 
~ 
:h 

~ 
~ 



~ 

~ 
~ 
~ 
~ 

f I 

~ 
\:) 

~ 
~ 
Q;) 

~ 

I 
~ 

NATIONAL ADVISORY 

COMMITTEE FOR AERONAUTICS 

\!)- Z ',/ I ;:80 

:< I I I 2 ·?5 
~ I I" I ~ I ~-'b 
~ / +- 2.:;::1 Ss I I 

""'0 

"-'\.I'~ r-t-- CIIOR./) LINE > 0 I---J.. ~ 

liJ , 
I 'V 

~ I I ~ --1--L-

2' 1-

o I 2 3 4 .s G 7 8 .9 /0 

PERCENT iriNG ",,-;";0£0 

~- O· 7G3S CriORO 

(r:) ~ =50" 

FIGURE 4.- cONCU/OEfJ. NACA 66, 2-~/G (a=O-G) 4112FOIL EQUIPPED trlTI-! THE o.cS-CII(}~) 

SLOTTED FLAP. 

~ 
=tI 

~ 
:h. 

~ 
~ 



1-
.. 

~ 
~ 
\0 

~ 
~ 

~ 
~ 
\0 

~ 
Ilj 
~ 

~I 

NAT IO NAl AOVI SOHY 
CO ~M ITTEE FOR AE RON AUTI CS 

t~CM?RO 
? I 

~ %~ f.,~ I ,I --~~-
~ '~\" '0" 

- -!~ 0 ~~~\ j ~r:;~----+-----Li ': _I I I! 

LlNE- ~ I t'l~ II, Vr I I . . ~ ___ _ 
Z 

tJ / ,2 3 ¢ .5 6 ? 8 .9 10 

PERCENT fflNG C/iORO 

(a.) 0;.=/0 ° , 0.'" O ·~ 

F IGVKE 5- C'ONTOllRS tJ,..c; ~L4P t..OC,LlTION ;=012. M I/I!IMt/M p..eOFlt.e - f)RA~ COEFF/C'lf3Nr 

FOR ,-).IE NACA GG,2-216 (u:: O·G) ,41.(?FOIt. Et9t.11PPEO Jr/T/I THE O·E5-C/-10120 

Ft.."c,P ANO StOT A 

~ 
~ 
}:. 

~ 
~ 

- I 



~ 
AD V IS OR Y 

~ 
HH ION Al ERO N AU T I CS 

\j 
CO "" I THE FOR A 

~ 
Q:, 
~ 
I 

f\? ~ '" CJ 

~ 
~ 
~ I ~ 

L l C'H'ORO {/lYE 
) I 

~ 
j / "- I II I ~Ig -~I _-----

0 I .2 3 ¢ 5 G ? 8 .9 

(6) 01= 10
0 

I Ci = ;'0 

F/GU,eE 5.- CONTIN(JEO. NACA 610 , e -C'IG (a= 06) ,41,(2F()IL. Et<UIPPEO WITH THE 0 ·25 -CHORD 

SLOTTED FLAP. 

~ 
=b 

~ 
A 

~ 
~ 



~ 
~ \J 

~ 
J I\) 

I 

- CHORD LINE -- -

'<} 
~ 
~ 

~ 31 I /' 

~ 
~ Zl-/--~--~---r 

~ 
~ 

o I i2 3 4 5 G 

~ 
~ 
\J 

'Ii-

~ 
~ 

I 

7 

~ PERCENT lYING 010.,,,, 

(c) of: 10', 0 - /-5 

8 9 

NATIO~AL ADV I SOKY 
COMMITTEi' fO~ AEilONAUTI C5 

-----/0 

1 

-

FIGVRE ,5- CONT/NUED NAC"1 66, c-2/6 (Cl= 0 ·6) AIRFOIL Ef¥UIPPED fflTH THE (J·;?S-CI-/ORO 

SLOTTED FL-4P. 

~ 
~ 
h. 
~ 

~ 



~ 
\S 

- 010£:;0 

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

It) 

~ 

~ 
~ 
\j 

~ 
<b 
<0 
I 

HA I I O'lAl ADV I SO RY 
CO ... ... I I T EE F O R A ERON AUT I CS 

~S~t4 :-...;., 
~ I I )/-
"Z 5~ P I!- ", _ 

2 
o 

- ~6 --~~Ol;~-i~ l 
I I ' I--r/ 1--_ - _____ /> 

I I 9 10 7-___________ I ;:: 3 4 5 ~ 7 8 

lYING cm.l<o 

(eI) 0-= e?OG, C; = 1-0 

,c/G t/J2E 5,- CON TINUEO. NACA Go, c-;:16 (C?= O-G) /Qli?FOIL EQUIPP ED W I TH THE OcS -CH ORD 

Sl OTTED FLPP. 

~ 
~ 
~ 
~ 
I"-

~ 



MR NO. A4L28 

'" u 
-
~ 

>- ." '" .. 
0" 
"'0 
_Cl: 

,,'" 
0" .. 

a: 
"0 .. ~ 
z 
0'" _w 
~ ~ 

.. >-' 
Z -

" ~ o 
u 

~-------.-- -- --

I ~ 

li~ 
CQ 

~ 
" ~ \3 

~"' ~ ~ 
->'2 ~~ / I' "'- ~ 

T~ 
~ 

If) 

"-
':j. 

~ ----
~ I i 
~ 

I'<) 

-- Oa-'Ol/-../ OLO ---+-



~ 
~ 
\.l 

~ 
~ 

~ 
~ 
\J 

~ f\: 
~ 

~:l403IS-
~ 
~ II I 

~ 
~ 
\) 

~ 
<:t:S 
~ 

NATIONAL ADVISORY 
CO .... I HEE FOR AERO~AUT ICS 

./ I CIIORL) liNE -- - -j ~ t) If-----l-

~ 
\j 
~ I I II 
~ 

z ,'----'---
o I z 

(r:) df. '" 30·, Ci"£ /S 

.3 <I S 6 

PEeCENT )t'/NG 

"cIGv,ee $,- CONT/NVEO. NAC.4 66,2-&:'16 (tl- O·G) ,t;1t€,c()IL EIl{/IPPED WITH THe: o.C'S-CI-IORO 

SLOTTED FL~P. 

~ 
~ 
:h. 
~ 
l' 
~ 



MR NO. A 4L28 

'" u 

oaC/l'I~ PZ 90 -

__ > __ _ _ ____ 0 0 __ _ 

-=---~--+---==-N 

~~+ ~ ~ ---+---+--l 

O<},Otl:J 99~ O~ _0 .1.-. _ -'-_--'-_--' 

:\) ,\] 

0 .:701U 9NIM 

- ---- ---

~ 
~ 
lj 
I 

~ 
~ 

~ 
~ 

::t 
f.... 

~ 

CJ 
I\.., 

~ 
~ 
~ 
III 
...j 
"' 
~ 
~ 
~ 

\g' 
~ 
'/ 

~ 
~ Q 
...... <t 

~ 
~ It 
<\J 

\~ ~ 
" \\) ~ 
C.,.. ~ 

-- ~ ~ • I..J ('\ 

~ ~ G) 
" 

<~ s:l 
;~ 
~, 

~ 
t-..: 

3 
I 

Iji 
~ 

~ 
it: 



~ 
~ 
r-..J 

~ ~ 
~ 

- -Cl /o.eO 

". 

CJ 
~3, ;;/ 

~ 
\,J 

!.INE- - - h. 0 Il----+--

~ 
lJ 

~ 
~ 
\..i 

~ 
~ 
~ 

=---=-' 

~ I t-I ---f-- --+----1-

~ 

z'----L..--
a I 2 

(h.) 0; = 30 °) Ci;: c ·o 

__ ~~~ __ L-~-L~ 
3 Q 5 G 

/YltV6 

7 8 

0-10;:0 

9 

N AT IONAl ADVISORY 
CO " "ITTEE FOH AERON AUTI CS 

I 
/0 f 

~ , 

FIGVRE 5,- COJyTI/IIt/E£). NACA 66, E-2/G (o=- 0 .6) A IRFOIL E£;)UIPPEO tVlTH THE 0 P5 CH OPD 

SLOTTED FLAP. 

~ 
~ 
h. 
~ 
f' 

~ 

---l 



~ 

~ c 
~ 
~ 

~ 
~ 
\3 

~ 
~ 
~ 

~ 
~ 
10 

~ 
«) 
~ 

I 

.A "ONAl AOYISORY 
CO"' MI TTEE FOR AERO.AUTICS 

~31 I/---r---r---,-----,,---,----,-----.-------r----. 

~ 
\3 e .-
~ 
~ 

', I CfitJ-ef) LNE ---

.2 
o I 2. 

" I I ~~~- "g 10 / 

~ ! 
4 5 

PE,€CEA/T 

(, 7 c! 

MNfi C)lO.eO 

(i.) ~ =30') Cj = 2'-5 

FIGt/Rc 5.- CtJNct.VOEO. NACA ~G , c-2/~ (a= 0. G) AIRFOIL EO)U/PPEO 

SLO irED i=L .ljP. 

;~ 
( 

" 
WITH THE O'ES-CHORD 

~ 
~ 
h. 
~ 
I' 
~ 

l 

_____ J 



~ 
~ G NATIONAL AOVISORY 

CO .... ,TTH FOR AERONAUTICS 

I I CHORD LINE - -

~ 
'{j 
\)' 

I 

~lA i /{r I-----t-I----+k-=:i M~oD85 
~ 0 17;; ,'_~~09, 
~ I ~1lli'II- 1- - - -- :~~ \ I I '0125 

Zl O~IO~--.-L I , ·O.(;>S 

. \ 
o I Z 3 A ~ . ~ ~ ~ G 7 8 9 ~ 

PER.CENT h'lAk'$ CIi0J20 --------' 

r 0·7635 CI-IO'(?O 

(Q.) 4=-IO
Q

" C; =0·6 

F/GLlRE" 6.- COA/TOVRS o,.c R/lP tCJCArlCJN ,.co.€ MII1IIMt/M PK'O,..c/~E- lAe.LI(:; COC;,cFI c/EI..IT 

rOR THE NACA G6,2-2IG (C?;O'G) 4/RFOIL 6:9(,;I,PPE£) f1/ITH TilE !/·;?5-Ch O,eO 

Ft.4P .LINO SLOT B 

7 

~ 
~ 
h. 
~ 

" ~ 



L 

~ 
~ 
\j 

~ 
~ 

Cf./ORtJ LINE - - -I f..... 0 1-1 - -+--1 

11t---+--

Z!J.! __ ..L-_--I. __ 

o / z .... ~ 4 .s 
PE£CENT 

Ch'OEO 

(6) 4- ==eO°. C; = 0·6 

~ 

~ 
6 
~ 
Ib 
~ 

I 

6 '7 8 

i'YlN~ CHO,eO 

NATIONAL AOVISORY 
CO .... ITTEE FOR AERON AU TI CS 

.9 10 

~/GURE 6.- CONTINUEO. NACA 66) ~ clG (a- 0 ·6) ;tJIRFOIL EQUIPpeo WITH THE O'c5-Cl-IORO 

SLOTTED FLAp. 

----- --~ 

~ 
~ 
P 
:b. 
~ 

~ 

-1 



I 

~ 

~ 
~ 
~ 
~ 

~ 
~ o 
\r) 

~ 
~ \) 

~ 
<\j 

~ 

==.J 

" • T I ON Al • DV I 50 R Y 
CQ ...... ITTEE FOR HRONAUTIC5 

iQ 
\:) 

~ :R -L+-t--+-t-I/ 
~ 
~ 

CfluR& U~JE' - -

~ I I I 

h. 0 1-- . 0.2 / --=::::~I -

~ J 
~ I I 

~ 

;:; ,'--__ -I-

o / 4- ..s 
PERCENT 

~ 0-7'" 35 CI-IO'€ 0 

(c.) ~::'IO', 0:::1.0 

.9 /0 6 7 a 
/V~ Ch'o.eo 

------------------~ 

FIGc/RE 6 .- CONTlN(/EO. NACA GG, c-clG (Cl: 0 .6) AIRFOIL EQUIPPED J'YIT/-I THE Oe5-CI/ORO 

St.OTTED FI..I1P. 

L---__________________________________________________ __ 

~ 
~ 
h. 
~ 

" ~ 



~ 
~ 
\J 

--~-.~~~-----

~ 

~ 
~ 

~ 
~3 

~ 
~ 
\S 
~ 
Q:) 

~ 

I 

NAT ION A l A OV I SO RY 

COIoiIolITTEE FOR AERONAUTICS 

} I CI-IORO LINE --

" ........ ............. --- I ~ 0 -r ~~-/.:...--; ---) ,v I ~I~ 
~ " ~ 1°'" -+-- -
~ II 103~ltf ~ I I 

2 . 1_ I I oa~ 
o I 2' 345 G 7 8 

PE-€CENT MIV9 Chlo,eo 

l- o· 7~.5'S CI-IORO 
I 

(d) 4=20°, C; =1·0 

FIGURE 6.- CONTINVEO. NACA lOG, e-C?IG (a= O.G) AIRFOIL E~UIPP~D IVITH TH~ 02.5- CHORD 

SLOTTED ,cl.AP. 

L __ ___ _ 

~ 
~ 
~ 
~ r--
~ 



I 

~ 
~ 
\J 

~--~---.-----.~-

~ 
~ 
IJ 

~ I'.: 

1:t4 
~ 
~/! 1-- I 

~ 
~ 
\J 

~ 
\l;) 
~ 

I 

NATIONAL ADVISORY 
CO~~I TTEE FOR AERONAUTICS 

) I C/lOR£J LINE - - -( ~ 0 1-1 ---+--

~ 
~ 
~ 

Z LI __ -1..... __ -'-__ -1-__ 

(/ ;;: .:3' 4 5 t;; 

PERCENT #'/1\1$ 

CHORD 

(e.) 0;.:= 30~ C; = /-0 

FIGURE 6.- COIJT/NtlEO. NACA GG,~-cI6 (CI=O.G) AIRFOIL EfJUIPPED }1/ITH THE' O·2.5-CHORD 

SLOTTED FI. AP. 

---- ---.. -----. . ~--------. 

~ 
~ 
:h. 
~ 

~ 

-1 



~ 
~ 
\j 

~ 
~ 

~ 

~ 
~ 
tB 1'. 

~ 
~ \) 

~ 
~ 
~ 

I 

NATIONAL A DVI SOR Y 

( 0 .... 1 TTEE FOR A ERJ NAU TICS 

'-I \;..)l4 I . I <\i.3 .' X I I /- ---t--I I ~ 2 0-1- I I I 
~ 
~ 

~+---Ch'ORO LINE -'~ OL--

~ lli I · r-I ----+--
~ 

Z 1-1 --'---

() <B .9 10 

PERCENT fflNG 

CHORO 

(r.) df =-10· ) Ci = 1-5 

FI61/RE ~- CONTINI/EO. NACA raG, e-clG (0= O·G) /tIRFOIL E{)UIPP€D fflTf! THE O·eS-O .. /OPIJ 

St..OTTED FLAP. 

~ 
~ 
h. 
~ 
I' 

~ 

l 

--' 



~ 
~ 
\j 

~ 
~ 

- - ------ ------,------------_ .... _.-------, 

CHORO LINE - -

2 
o I z 

(g) ~ = 20·, Ci =/-,5 

0 .... 
0 

3 4 5 6 ? 

~ 
~ u 

~ 
~ 
~ 

I 

NATIONAL AOVI SOin 
CO ...... IHE< FO~ AERONAUTI CS 

n-f 
6' .9 10 

P e.€ c"E/v',"T" lYING Ch'O£O 

(.""'/1 OJ? 0 

FlGV£C= 6 .- CONT/AiVEO, Iv'ACA ~G, e-2IG (0= 0.6) AIRFOIL EQUIPPC=O WITH 7HE' o.<?5- CHORD 

SLOTTED FLAP. 

~ 
6 
:h. 

~ 
Q; 



) ~ 
~ ~ 
) G 

J 5:J 
I, 

'0 

--~. --- - --- . ABO - -, 

/ 1-1 --1----

~ 
~ 
\j 

~ 
<Q 
~ 

---====--1 

HATIONAl ADVISORY 
CO .... ITHE FOR AERONAUTICS 

~ 
~ 
:t:.. 
~ 
I' 
~ 

I--+-- C)lO.eO ! /A.lE -- \--. 0 1-1 -----j-

< 

t 
~ 
I.J 

~ / 1 
~ 

2~' ----~--~----~---

(} 1 .2 ~ 
'- 5 

pE,eCE,V "'-

f-- O· 7G~=':.- Cf/ :;t?O 

(h ,) 0- = 80", C; =; 1-5 

~ 7 .:;> 
'-' ..:,1 :::> 

:1"/,-\/.$ Cflo.~'::J 

FI5UKC: -;;.- C(/J.'TI/JuEC. I/.L-C.£. 6S,c-ci~ (2= Co) AII2,cOIL EZUIPPED WITH THE 0 ·25- CHORD 

St.:;;-lEC FLAP 



~ 
~ 
~ 

~ N 

~ 
~ 
IJ 

~ 
Q;) 

~ 

NATIONAl AOVI SORY 
CO .... , TTEE FOR AERONAUTICS 

~3h I I I ~ z~l- I I l:J Lz~ ~ os-:=t::? 1 ___ ~ / I I~ 

r l 11 1 If:~ --- -----t-- OIOR£ 

~9 -
t.INE --

~ 
'°oS,.; 

;:: ............. --1 __ -'--_ 

o / 2 34'.5 (6 7 8 

PERCENT f1//N~ CHORO 

(i.) 4 =~.) 0 =: 2·0 

F IGt/RE 6,- COAIT/I./V(30. N,t;CA GG, 2-2/G (cl: O ' ~) AleFOIL EQUIPPED WITH THE oes - CHORD 

SLOTTED FLAP. 

~ 
~ 
:h. 
~ 
I' 

~ 



~ 
~ 
lJ 

~ 
~ 

- - CHORD UNE --

~ 
~ 
\.S 

~ I"< 
~ 

~ 
~ 
\) 

~ 
<Q 

~ 

I 

OATIONAL A DVI SOR' 
CO ...... ITTEE F~R AER~ NAUT I CS 

~3h ~1~<1s~-LL5 zL4 ~I I I 
~ I I Sf2- .tl37 ~ ~ I ~~ I Oj3_ ~ / /:-r---~I ~ I 

I I 1_ ! '~ I I ~ (Jl J -1- ~%. 1 I I~z-'~, 
~ / I---t---r--I d ~ O?a 
~ I ~. __ ~ ___ -L ____ ~ ____ ~ __ ~~ __ -J 

o I .e 3 <I .s 6 8 .9 
PERCeNT /YIN(7 

I-- O·7G35 CfiO.E'D 

(j.) c¥ = 30~ Ci = e?'(/ 

FIGURE 6- CON'TI;1/t/EO. AlACA 66,c-elro (a"-o(,) AIRFOIL EQUIPPED WITH THE Oi?S- CHORD 

SLOTTED FL AP 

~ 
~ 
:h. 

~ 
~ 



---.----~ -~----' 

MR NO. A4LZ8 

oil I u 
-
>-

>- ::> 
cr '" C) z 
"'0 -cr 
>w 
0 '" '" cr 

(') 
~ 

w 
w 
>-
>-
-
" '" 0 
u 

OO'Oh'.?$LO U ,_.....!-_-...J.. __ .l..-_~ (J 

('() <\l ~,,~ 

(7ffOf/.:J 

~ 

~ 
~ 
\j 

~ 
~ 
() 

~ 
~ 
(J 

+-------- OCfOflJ (lLO ___ L--+ ___________ I 
_~.~-L __ 

l.) 
III 
6 
~ 
1 

~ 
(.) 

lu 
~ 

~ 
"-
~ 

~ 
tlJ 

\. (t 
-J 
I.d 
ttl 

... 
\.\ 
lL 
~ 
't 
~ , 

\ \) 

\.') 
II 

~ 
\t;) 

Q ,\I 
~ 

I ....., 
\\r ~ 

\,.) 
\) 

<\! \I;) CJ 
I: ~ 

Iv"- ~ h 
~ . ~ ~ \) 

~ ~ 
-..i 
111 

\I 

\f ~ 
-:~ 
~ 

lj 
< 
~ 
I 
\...; 

4.J 
) 

~ 
'D 
~ 



~ --

-l 



I I 
) 

?
I ~ 

;<: 
\) 

) ~ 
) ~ 

J 

t-I-- C';ORO LINE 

~ I 
} 

~ 
I 

~ 
~ 
IJ 

I E 

---

--

20" 30" 

3 4- 5 

~ 
~ 
6 
~ 
IQ 
C:) 

I 
-- - - -- -

c; 

4~ 
tiS'" 

"7 8 

PERCENC lYIN G cllc;eo ---

-

ABU 

NA T IONAL AOVISORY 
CO~WITTE E FOR A E~OHAUT I CS 

---- ---- -- -

~ --.9 / 0 

F/0U'RE 8.- THE F lA P PATH ;::Ot€ THE O'cS-CHORO FL-1P ON THE NACA ::;6)2-21(; (o=O·G) 

AI!?FOIL. 'ITH' SLOT,Ii 

~ 
~ 
:h. 
~ 
~ 



MR NO~ ML28 

~ 

~-++-:"1 ·-.!·- 1 -": ·n 
I-L.L ! . L !_·I_ :. "1 

, T 'f , , 

··: QW 
( f ·; .. YR:-

m . .:.~ -: ~i -~ .. -i 1 f o 

:-t-- . ! cl +9 I f.lIC . -1 ~ -~ t • ..~. ' . ~ ~:L : 1_; f~T ! "ll·i'f~ l r+-'I 
Tl-rTit . )T.I ~i 1 ~V·· " 

l.. i-,,;-+ -i.-~ ,T:T :- i ":'~ ' + { ~I ~. L.: I : _ . L.~.+ :+~,] .;_ l i_t_~",1·-++·q I I ! ffflil I r 1" 1 I " '!- ! ' \ 

• , I . "r , - ~fT . 1 r 1 1 , I 1 . Ii I 

.-. ~ .;~rl .. t ~-~ . I c, r ;_T~: I: '---1 1,++: Ti-L-Hi : 1 ~ I 1.1 1111 i r 1"1 ,1 q' 1 I 
~ l , . . l 1 . l . TYJ :r I 1 1 '. I . . I. .. L-L_LJ .L 1 .: .. 

I 
I I- i f' 

--~ --:-1 '-'!-1'- 'i . .. !.. ': . -;" .:... • ''' 1 ':-' -.. - .: -_.: n:_ 7. : .-;- : -: ,- ! .. :::. : 1-

~rrrr~~/F~ j tTtN:Hm~ Ul~ I I I!1 1 1 ~_LL L~ .~ ~~ : > · ~~ =:i< ~:~-:;>_~~;;=:L= _=L :; :: :. 1 

.
ILLl-+1· ~+ .1t . II ~ ~ I : i . i . f ·"++1+ l-! ~ · ti~1 : f l lf · .b7 t ~. j ·-r ·'j ~- f : l-~ 'f 1l -'~i -~ I i I' ~ ' I I I I I+W--t lit I t i t i I,-+ :.j 1 :1 1'. '1' L I 

~.j-+-·~i_1.-t, .: ,~ -; l~r i ~i . i . ~ . 11 ~,+.;" I~ .. ~. t : N : J ' ~ " VI ~ A . -i~ ,L : .+ .J -~'·+ -:"·f++-~+; I'! I T\ff.J II : I II~ I I I 1 I 1 I \ 

1 , I ifT-: ' : ' . I . , 1., . I, ~ , ,I " , I .. ' . I ~ _ .. I 

I I nT17 ' ~l . urr . ii ' i ' I I on .- , 1 l" "'~ . I M I!~ I ""l7, I " , I ' 1 ~ -, ' I i I T-+ I I ' I ¥ I I fI 
1-l-t-:l '-:--rLr -:.n ~-r ~... l '-- ~ . ; . i ... t "· 1 '.!..:"~ : 1 ~ >:. f: :i "1 ; 1 '''1 : ' 1 . 1 : 1 :' I 'r'1 :-1 -~---r : ! :.~-+.-, 

~l ++-F~-+-}11 .. ·11 " 1 ,1· i . i·--l ·l . J ';~ff+- "~ :" I -~ f!. J :A I [l~ ; i '; ~ ~ i' . L : 1_ .. r-L [ ':'- 1 ; TH-+·l· i 'lllTTf i..+~ 
.Jl .. ., 1 , . is _.. . 1 . " I" I III _ J liT. ,. I 

'.l jF ~ ' 1 Trilr~("f+=pl!j!]fff 
t . 1 -. ~ , i - ~ . -.~. -~- -;- .. :- ":" 1" ': 
1 1 , , lj] .. _ . 

I~~T ' t '--iF I w iX f I 'I 1 I , i ;f ' '/ 1 ;r " ! 1A:+ i 1 8" ~l . i ' f\ I i I ; 
j(;- 1 ~--:~-t ; ~ ~ ~ . 1 ; . 1 . -1--', : l~" ~ !1' " 1 ~ , l ' ~ . ~ -j.-T~ 1 -;-t-;....1_1 

I. . . ., I t '\ I • I I 1 I . . ., \ , , \ . I • • 

~L·I ·Lf-Lf,jfr-~ . ~ \ til l! -l . 11 . 1'-.. -t ' VZi A .. {f+ : ~r .1. ¥l ... I--i . J ... 1 _ I ~~ ~~ ; +=Fi_~~_l. L-++ ,lf-l-.Ln l..-ULU : .,. 1 'I ! ':'1. I" I 
IN, I I t! ! I ~. ! I ! . ..,. ! j . I 1 ,! TJ--1 " . l I 1 1 : ~ :.. .. . , ! : 1 I I IL. I I I " I I I I I I r I I I . 1 . 

-L.Jl1TnrT-t- : 1':1' 1' I I 

_l--L; 1 : I : 

I~::l.-;·~·-~"~ Ji -:Yi ·H .... 1 .. 1 . 1 . f . i j :/J y~ 1 :1 ! '~"l l1 , t :-1 :" Yl ~" ~i ' ~' i : ~ ~ ·I ~+ .. q·ffH1-+Y·+H+' IH' I , I : I , l ~~ 

~I t ·iil t "i ... 1111 i ~ T 111:"1 ~ .J .'i "i l1 ';l lJ7J ~+ --i-. i 1· ~.:nrLftjf.Lf-4++-!·-f '1~·-~ r r:l i' 1 !;: ~ .. !': ) 

~--f -~· lr4}J.~.i -:.) . ~ /1' ~ . j , ~ j . V/+ .. c il ~ l : V ! ': ~ 1 "j ! 1 --1 : .. 1 i i-: +~1f,Lf~H-+ Y--J-t++i-t+--W--t i \ \"1' I I 
. {, I . I , . I "I.· 1 I ,~ , , "I I I I ' I , ' n , I iT " 1 I 

~~~~~.~~ ~ ; ~. ~ '1 .
1
'1': l ·i ;t! i ti-- ~.:~':; t~· '~ •. '~: 4 -t~-~j J:-j H~~~I · I · I · ! · I 1·I· t i: 1 

, 1 . j. 1: j ~ ~!.. :-- l- ~i-- -- ,, ' --,. . -f:-t· ~ . ~ '. j . ~ 
, ~, I I I . , , , , n I 1 . • 

t-2---l 'ff .. j . i 1, '1 i ' 1 i .. ~ y . °1 Ii' I 1 :. p'; r ' l~ I ,- [~~-Jo-R~-i :-ii ~ ~ ~=t-~.w-+ 1 ':-U: I ! I !. J 1 1.1 ] ·1 .I r t j~ 
.. ! - -- 1 ' J I ! i / 1 I V" I I / 1 ! I 1 l ' I ' 0 '-i ' ~ ' i 1 l' 1 I ~ ~ ~ f I 

1 . i . ; ". , . I . i ' .j .. i 1 t 1 1 '1 i - Io.. o·! .~ -_. .• j :. -! ! .;- +·t~ I: ~ I I r 1 ! '1 -++.l-l-

., " ., !" '., ,In • ! ?(j, ., . _ . I , ..; i I 

1-;.-
t 
I 

- ,·-+-H i 
:· '1... .1 

I 
1 

j 
I 

I , 

!! ! I j' 7i :"i 'l' I' i 'T'lNT~-'-~" Iii -i '~-~* I+H i1 I 
: 1 . J •. -- . 1 . 1 ; 1 . It, .fij ~ /a 1 1 .:- - - : 'I I -' '-i -I 1 I I ., 
,I , 'I . I ..., ,..,.. I I , ,I I I I I .•. 

1 1-; 17 i ..iii ; i ;'1 :+, j -l : i ,1 ,i':l~ f ~f+tf i=Hrl l, ~ R+f-·: ! 11·t+H-i.I! Fll 

~':'lT .- ! I, 1 J! A ' IT-;- ' , . 1 i.j 1- , 

-,,:- JT-f·· ~ ji 1 !. j 1 1 ! ... , -,-- ,: ~!. -, .. !--- j._--l- -! .. ~ I, NATIONAL ADVISORY r-+-.· r-:-. 
. J I ,'Iii ":" ' .L· CO .... ITTEE FOR AEROMAUTICS ", .. 1 J 

I ! I I I I J .' j / ' .! I . i I .' I' I I J :. 0' 1 I 

,,_. ,SJ ' ~1 • j I ," 1 ~ I ' I!' -. , i" . 1-1 ,_. j---"-+-t--,- -~ J j . : 

, . "; i '.' ii' i . j I . i ' 1 I i ii I J .' '.::. 

, -4? L.! -¥ J _c/j4 I .q.. ! ,d~ ! .,,1 '$" Y _,0 11 .< ~ . 0 ' .!~ 0 1 ,ho I Aio "L..et;.0 t'! !" i_. I ! ". , !" : 1" i I.., 

- ' >.>~ Cal.-~~E-tPRA~ 4'OEPFlck'Nli I i I ~ .. , : Xb';'AW~, :c-.rr- ,.4(TA?'k' 1 ; I; " -'1 ;- -: rr C' .... ~~CVi1PM iOATiiYllv~"" -tn .. 

~---,--",,--"--,--~~,'- '{~1~ ¥:~ !1ff1 (ftJrjEf-li/fi1~f¥31ff rHtflf4TI·3 ,tid 11 
WI 

l 
I 



~CIIORO 

~ 
~ 
\J 

l2 
'" 

ID 
~ o 
~ 
OJ 
~ 

I 

NATIONAL 'OVISO~Y 

CO~~I TTEE FO~ 'F~ON'UT ICS 

--- ~ ------ ---- --~ --... 
/- --i:C4 

~ 

") 
') 

~ 
~ 
~ 

~ 

~ II 

LINE --- - _ (t-.. OJ. 
~ i} 
\j I 
~ /1 
~( 

\2 
\0 I Z .3 ¢ .5 

\~ PE€CENT -....... -
..... - - - ----- --
~O'7G 35 CHORD 

G 7 8 9 --?'NG CIIORO 

c. 
~ 

----~ 

1 
< 
~ 

--
/0 

F/GU£E 10.- THE ;::L,.qP PATH FO'€ THE O'25-CNORO FL,LlP ON THE N/lCA GG)2-2IG (tJ- 06) 

41RFOIL WITH SLOT B 

~ 
~ 
l::. 
~ 
r--
~ 

-l 

I 

I 
J 

I 
f 



.10 

~ 

~ 
G :-;;: 
!{ .08 

~ 
~ 
~ 

~ 06 
<:s 
I 

lU 
~ 

~ 
~ . O<f. 

'is IJ 

.02 

o 
o 

Pi AIJ./ 4IRFCJlt. y ' ___ 
./ ~ - ............ --;;;-::: 

- - -=---===-

4 ·8 ·2 

Si OT 

SLOT 

/.G PO cd. 

C1 SECTION /../,cT CC;EFFICIEN r 

AHa 

NATIO~Al A DV ISORY 

CO ,","'ITTEE F O" AE RONAUT I :S 

?~ 

=-IGURE /1. - EIv'YELOPE POL.4.eS 

TES TE£) ON TfiE 

FO,e m E FL 4P PHTH S SELECi EO ,.cOR.. 

NAC A G6, 2-216 (a = O·G ) ,q/.€FC4L Ee (JIPPE 0 

"HE TlrtJ SL 9TS 

WIT/{ THE 

(725" - S""'#ORO ,FLA~ 

~ 
~ 
~ 
~ 
I' 
~ 

-' 



MR NO. A4L28 

,P-- - . - ·-A 
/.4- / 

/. 
/ /. - --0 

/ /. 

// 
/. 

h. 
// 

;:(/ 

~ / 2 
/;/ 

C / / 
// 

~ / / 

~ // / 
/ / 

~ / / 
~ATIO~AL ADVISORY 

8/ CO ... " I TT E E FOR AERO N AU ric S 

h.. / 0 /0' 
~ 

/ I 
/ I 

" / / 

~ 
/ / 

/ I 

K . 8 
I / 

/ / 

~ /1 / 
fi / 0 SLOT A 

~ 
I / 8 stOT B I I 

.~ I ? mt. VES ,cae. SELEcrED 

~ I / F(.AP P.41H 

~ / / 
I I - - _ .- MAKIM tlM M c ,/./SUR EO 

~ / / 
~ / I I/ALVES 

~ .4 
/ / 

I I 
~ II 

>< 
~ II 

Iv---'~ I / 
1/ <;J 

.c If 
If 

1/ 
II 
V , 

o 
0" IO~ 30° 4u' 50 ° 

F L. ftP DEF LECT/OM 

F/GV£E /2. - INCREMENT O~ M.4%IMVM SECT/OAf LIFT COc-rrlClEN7 OVE 

TO RAP LJEFLECY/ON FO,e THE NACA 66.2-2/6 (~...: (J·G) 

,4/,eFOIL E6¥t)/PP ED W/TII TI-IE 025- CHO,eO FL,LIP 



' - - -.- ._- - . - . -. -_._--- - - - - - - -- - -

k 

'< ~ 
~ l'; 
~ ~ 
~ ts 
Ii) ~ 

~ ~ 
~ 

k ~ 
~ ~ 
§ ~ 
~ ~ " 6 

I " (J ~ 
<Q 

N AT ION A l A OV 1 5 0 RY 

CO .... 1 TTEE FOR AERoN AUTI C5 

~0 -INC/2EMENT OF SECTION LIFT COEFFICIENT 
o .c; .4 .6 ·8 10 Ie / 4 J.G 

0"",-

I """ ""'-... 
'-..... 

'-..... 

- .1 

-:2 

-:3 

-:4 

""" """ """~ 
""'-... 

""'-... 

""" ~ 
~ 

o SLOT ,4 

8. SLOT 8 

~ 
"'"'-. 

"~ 
'-..... 

'-..... 

""" "'"'-. "'"'-. 
8""'-... 

""" ~ 
A"'"'-. 
O~ 

L:> ~ 

FlqVRL":C 13. - THE YARIATIO;'/ OF T~/E INCI('EMENT Or SeCTlON PITCHINg -MOMEIV'T COErFICIENT 

)1/IT/I TilE //VCREMEAlT OF SECl/ON UFT COEF"cIClENT DUE m {EFLECT/OM OF 

THE (/·CS- CIIO.eO FLAP fiL(7NG THE SEL FeTE£) FUiP P,4THS ON Tf/E NACA 

66'<2-216 (a =o.c;) ,4/R~OIt... 0:,,=0'" 

~ 
~ 
:b. 
~ 
l' 
~ 



i-

MR NO. A4J. 28 

It: 
ft 
~ 

",I 
~. 

~ 

Ht:JtHi II I i 1111=\#I1H1::\~tt719~t 
~ 1 jt 

;::2 

I±t±+ 

l±m 
1-

If 

tf I 

im itt; ~ .w. ~d+ ~ Ut t:tr. 'ff I ' EE ffflTEf '1~h I' r 
[ft!j imn. F :::: ,1.!\ 4~+;., ill /.; , R= ~il=tmiltt- H 

I ~t~t ttl!: j~~! I ~ jri hi III ti. , mlWtll!p 
I HT+~~, -!" I 'i' l.;tc ttl II .Hl ltt . ·,1 

iJ:jt Nr~ J>+.; ltl t.-r Ut! ltitL h 17' tn' 'JI1 it +1 f.ttttil:tJ titl 
ttl +. :-1. -Uii' i!!l . 'Fli, r I ~ )Jt,Ht ·rPm, 
iT;: 11.1" .Vtt 11H I til. hH ~ tt t. I :J{ + :t .J::t rt t 1f I:ti ~ ',itt. 

'. H .. r; 1"r " 17F .L~ '::L .·.T l. ,-:1±1 
~ 1"" -t -' It . i+-':."-.+ ~ t -t tt t-' i1- 4 ·t-l ..:J+H 

j i~j ·rti l ,lt~ jttt "' l+ w.. , (0 tl"' Ji" .. .;t;:j: ~ 

Itt'l +i It ~ :11 t:n--+t Hilljf,l. I '+1 rv-l :j: +~ 1H til :,,:t.l-1+lftfFIfFFFH 
lttf; i ~t l1t:t1iiti ~+l-+~l lig i /,mit 91 r.j:~lg tj,li i '1 tii 
Hili. ~ '-4t1+it"..: l'tt ~!. -it='"' t11 'Hi-~ ~ !r l iA . l ~l:::t 

~~tM~lli~I+~ ,'J .~ J Mmt 
I n., I Jffi Tti-+..;.JI j+~ ;::-if ta H' . if 14 ~1Iil£ 

:t.t ' rt+- i±l+ ~t~ r/ ', ' ; r::::: , p-= 

Ft1..... 1+1 ",,~ I l n l F+ it -'+ . ~; 
I If" I t.i:L!: • . r" !- I ~h I+-'.:L. til· r JtIW++Hl h: 
,IF It!:i+ - ~ +l- I!.~ , '''';'~~~++t-l-j ~ j.. .1'~j.l:l ;:!tl.~ 

f¥. h-:-:~. ~i ~ u : -~:$! ii.K~1t ti~ nrl-fm 
Ii:l I Htt Nf ,!r + il' .tfillt: I t±+ lttr 
-H \ hi . ij:', • :1:; !':;.1..r+::1i+J: llm 

• 1.11+ I t.:+~ "t" . +-'1 ,+t Im :-'1.:+ it 
+ 1m;:' . iJ !=VI ,;.; I i:f:;'" . Ct ; ..; -rH:l1 'f:- tf 

Lth:i- -tl+ I',(tA: ·· . +!i-n:tJ:.r. I,t+f.· '~ 
ttJil; :d£ lffvl '~; .+ +! r.: ti-r+: ~ =+ bil ::gJ:t i Rt I+t it •. ±l. ±r! I 

lOO <r. ~ f(:t !t+ ~t ~ lffi l t~· :::1Ii ur ttt@il; a; ~ It ~~. 

I± trt; l:±r,i :llim ~;. T • \'," i-l+ W. rtl· , .tt::ttl: 
fl. -tt~ r'±t! 1At'+Im lilr lw II ' I ~,(~l *" ;~I ~ m 

FtIF ;:ttl l:t. ;rl rtl c. t~ l+ttl ++., ,:; c:t!: tttr :;+titt,..: -.T .!1+ • ...r..l: t:.:. __ 
Ji-tn .u,_ -~ ~ ~- 1 ~j-; In I=t1;t+ I~ · ~ . t+':': I- ~~it ++~: l1i ~If£ _~~~ f-+ t';if ;-~+; ~~J 

1m tt:1:l:- 't 1+ '±,+ ,..... w- _.++tt ., ~ • t lfhi I=!j~ 

rtlttittL!:i1+' + " .':'!~ 'I+R::\±:: ~p '~1it: 1 1tl:l- I r1n 

H.ttt 'Ii ....tti t;:n. .:..;1+ r+l+:;; ~ t:;. 

+,~, 1 TT TIJJ: t.l. 1+tt~t J4j:H- ;\:h,t1.Ji h Ii 

1+1 11 is 'ri't+ ~ITtHT:i .W # ~;:j: ILtt IT J:j 
Lttt- ...... ttl,.,.;;,; ::: ' / . ;::;: d 

fl±. 

~Iim T4 :... IT H-r:t-;:e .~.::J:H +r +:' ';t; l--:tr: :ttm±i': 
~ !}Nj). t.. I.d:!± """- .............. "'- l1:l:t 1£~:Q: :lfi+ t'V-f 

~ 
f$f 

I : 
:t . I
J~ 

.. ' . I 
+ .. ~ 

", 'i'mt+IH lfffR-fff 

t l 

lin ~ 
1 

If 

3=1" 

~ 

1I1 .• .• ,un 

'''"h~ ,,' ,: 

,I 

NATION AL ADVISORY 
COWWITTEE FOR AERONAUTICS 


