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A LOW-SPEED INVESTIGATION OF A 60° DEZW - I N G  

Am THE EFEZCT OF V .  SIZE 

By Delwin R. Crocan 

. An irwestigation wes made i n  the Langley 300 MPH 7- by 10-foot 
tunnel to detemine  the  effect of vane size zlld the  section loads a t  
the 43-percent-semLspan station or” a thin 60° delta wing-fuselage nodel 
equipped with double slotted  f laps.  The wirg had aa &speck r e t i o  of 2.31, 
taper  retio of 0, sweep of 60° a t  the leading edge, and NACA 65A003 air- 
fo i l   sec t ions   pera l le l  t o  the free  airstream  direction. 

yr 

Increasing the vme size from 8.75 t o  25.8 percect  flap chor6 
resulted in  en increase in   avai lable   l i f t -coeff ic ient  increment at zer.0 
m s l e  of attack T r a m  0.65 to 0.80 an.& the maximum l i f t  coefficient  vas 
fncreased from 1.33 t o  1.47. The larger  vme  corfiguration h d  the 
l a g e r  diving moments and would therefore requZre more tat1 downloEd fo r  
trh; however, this  configuration would s t i l l  gfve a larger  aet  gain ~ZI 
l i T t  coefficient provided a te i l  length of at  l eas t  one mean  aero-c 
chord is used. Mexinunr vme  section  nonnal-force  coefficients o f  5.9 
and 6.6 md m~xitnuta f12p sectioa  Eornal-force  coefficients of 1.97 
and 1.84 w e r e  obtaiJled f o r  the 1a;rge- and sm11-vme  corTiguretions, 
respectively. 

Considereble interest  i s  beFng shorn- b- the  use of del ta  wings for  
high-speed airplanes because th i s  plan forn 3 ! s  some desirable  aero- 
d-ic end structural  ch.zracteristics.  Results of previous  investi- 
gations  (refs. 1 az7id. 2) indrcate thzt, by employing double slotted  f laps 

coeTficient is considerably retiuced, thereby mking the  use of double 
slottea flaps  desirable f o r  Yne landing configuration. 

on a 60° del ta  wing, the angle of attack  necessary t o  obtaln e given l i f t  

0 
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Previous  investigations  (for exm-sle, see  refs. 3 and 4)  have  sho-wn 
that  for doable slo%-i;ed flaps on two-dbezsional .ma svept  wiags  the 
loads  over  the  vane and flap  are  very hrge. Corresponding  Loads  data 
on a delte-wing  configuration  are  lacking;  therefore, en investigation 
b s  been  nxle in the  -ley 300 MPH 7- 5y 10-foot  tunnel  to  deternine 
t'ne lcaas  at t'ne 43-percent  senispan  statfon on a 60° delta-wir!  nodel 
equi2ped  with  doxble  slotted f l z p s .  In addition,  the  effect  of  vene  size 
on  the  lift  capaisilities of double  slotted  flays  on  aelta whgs has been 
imestQated. Two sizes  of vmes were  used - one xith a chord 8.75 per- 
cent of the flap  chora  and  the  other  with a chord 25.8 gercent of the 
f l a p  chord. The present  pager  presents  the  results of the  investigations 
in the  form of longitudinal aeroQmmic characteristics of the  complete 
double-slotted-flq model, and in the fo-rm of section aerodymmic force 
and  moment  characteristics,  sangle  gressure  plots, and tabclated  pressure 
coefficients  of  the wing, vane, and flap  at  the  h3-gercent-seaispan  sta- 
tion. A correlation of the  effect  of  vane size on  the  present  investi- 
gation  with  other  double-slotted-flap  delta-wing  nodels has also been 
-de. 

wing span (besed on theoretical  tip,  fig. l), ft 

chord, ft 

wing m e a n  aerodymmic chord (base8 on theoretical tip, fig. 11, 

cV vane chord, ft 

Cf flap  chord, ft 

CT? plain w i n g  chord, ft 

S wing area  (based on theoretical  tip,  fig. 11, sq ft 

lift  coefficient, - Lift 

%S 

L X  
niaximm lift  coeflicient 
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acL incremental lift coefficient 
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i 
dreg  coefficient, Drag - 

9Os 

c, pitching-ao?r_ent coefXcient  referred t o  quarter mean aero- 

dyrmnic chord, Pitching monezt 
cl,SE 

Ho - P 

% 
pressure  coefficient, 

distance from w h g  quarter chord t o  vane nose measured 
paral le l  t o  nrie chord, f t  

lf distm-ce ZroE wing qmrter  chore t o  f lap  nose measured 
pare l le l  t o  f lap  chord 

r 
X longitudiml  distance 

m- xv distence lrom vane nose to center of load on vme, f t  

X I" distance frm f la9  nose t o  center of load on fla,, I"t 

Y la teral   d is tance 

z vertical  bistence 

EO f ree-s t rea   total   pressure,   Ib/sq l t  

P local  static  pressure,  Ib/sq f t  

PVO2 free-strem  pressure, -, lb/I't 2 90 2 

P nzss demity of air, slugs/cu f t  

VO Tree-strem  velocity,  ft/sec 

SF - flzp deflectiort, deg (positive  direction  trailiEg edge down) 

s, vme  deflection, deg (-le betveen vane chord l i ne  esld  wing 
chord l ine,   posit ive  direction  trail ing edge down, see 
f ig .  2)  



angle of attack, deg 

vane sectioc aornal-force coefficient based OE veme chord 

f l q  section  nomal-f  orce  coefficient based on f l ap  chord 

section  noml-force  coefficient of xing foxward 02 s l o t  
l i p  based on plain wing chon2 

wing section  noxml-force  coefficient based on 

vane section pitching-moment coefficient based 
(moments taken  ebout vane nose) 

f lap  sect ion pitching-monent coefficient based 
(moments taken about f U p  nose) 

plain wing chord, 

on m e  chord 

on f l ap  chord 

section pitching-moment coefficient of  wing forward of s l o t  
l i p  based on g l a h  'nix chord 

MODEL LFJD APPARATUS 

The node1 was tes ted on the  single  support  strut system i n  the 
Langley 300 MPH 7- by 10-foot tunnel. The geometric and physical  charac- 
t e r i s t i c s  of the wing-fuselage configuration are given in   f igure  1 and 
table  I. 

Tbe wing  of the model had a 60° apex  angle, an aspect  ratio of 2.31 
(based on the  theoret icel   t ip) ,  znd en NACA 65~003 airfoil   secticn  par- 
a l le l  t o  the free-stream  direction. 

The double-slotted-flap  configurations used for this  investigation 
are shown i n  r"igure 2. The general errangeznent, th&t is re lat ion ol' 
f l ap  t o  vane t o  wing, were obtahed frm prelimir-ary  explorative t e s t  
based on the i n f o m t i o n  of the systemtic  investigation of reference 2. 

. 
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The f l s p  vhich  extended from the  fuselege to 0.67t1/2 hed a constant chord 
of 6.86 inches and e a  emosed area equal t o  12.78  percent of the   to ta l  
w i n g  erea.  Tie f l a p  leading edge was constructed t o  the ordiPAtes  given 
in   table  11. Two vmes were used i n  this investigation: one with e chord 
of 1.768 inches and one with e chord of 0.600 inch  hereillafter  referred 
t o  as -&&e large vege md the small vane, respectively. The ordinates or" 
the  vmes  are  given in   t ab l e  111. 'The vane an5 f lap  were deflectea 2s a 
unit &out  the  pivot S0in-b show in   f igure  2. 

Tine -vi%, vane, and f lap  were constructed w i t h  flush  surfece  pressure 
orifices  located on the  right seaispss a t   t h e  k3-gercent-sm-ispan  station.. 
The spacing of these  ori l ices a long  the chord i s  given in   tables  N and V. 

TESTS 

The t e s t s  were perTormd st a  dynaaic  pressure of epproxinAtely 

mately 0.13. Reynolcs nmber based on the ne= aerodynamic chord of the 
. 25 pounds per  square  foot which corresponds t o  a Mach  number of epproxi- 

C O m C T I O N S  

The jet-boundary  corrections  apslied to the data of t h i s   p p e r  were 
obtained by the method outlined  in  reference 5.  Jet-bounhry  corrections 
applied  are as follows: 

The blockage  correctioD  as  applied to the dynamic pressure m s  
ob-lained  by the method outlined  in  reference 6 .  The buoyancy correction 
due t o  the  longi tudird  s ta t ic   pressure  gradient   in   the tunnel as  ayplied 
t o  the  data  iocreased  the  drag  coeffzcient by 0.001. 
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3E3JLTS AND DISCUSSION 

Presentation  of  Results 

NACA Lj4LO3a 
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Results of the  inveetigatioc  are  presented in the  following  figures: 

Figures 

Cmplete nodel  aerodynanic  daka . . . . . . . . . . . . .  3 w 4  
Correlation  with  other  deta of effect  of vane 

size on incremental  lift  at OL = 0 5 
Section  aerodynamic  force  and  moment  characteristics 

of the  model  with  the  Large m e  . . . . . . . . . . .  6, 7, and 8 
Section  aerodynamic  force  and  moment  cheracteristics 
of  the nodel  with  the mall v a e  . . . . . . . . . . .  9, 10, and l l  

Fraction  of  section  normal-force  coefficient 
produced by the vane, flap,  and  wing f o,-warC 

0 . . . . . . . . . .  

of the  lip . . . . . . . . . . . . . . . . . . . . . .  12 
Chordwise  pressure  distribution . . . . . . . . . . . . .  13, 14, and 15 
Incremental  pressure  coefficient  due t o  flap 
Bef  lection . . . . . . . . . . . . . . . . . . . . . .  16 

The pressure  coefficients  are  presented  in  tables IV and V. 

AXFlODD?AMIC  CHARACTERISTICS 

The aerodynamic  characteristics  in  pitch  of  the  two  flap-vane con- 
figurations  are  given  in  figures 3 and 4. For e. given  flap  deflection, 
the  large-vane  configuration  gave  more  increnerd in lift  coefficient a t  
zero  angle  of  attack  and %-as capable of extending  the  flap  deflection 
about 20° (from 50° to a>proximately TO0) farther  than  the  small-vane 
configuration.  These two effects  resulted i n  increasing  the  lift- 
coefficierxt  incremeat  at  zero angle of  attack  frcm 0.65 for the smzll-vane 
configuration  to 0.80 for  the  lerge-vene  corn-iguration. An increase  in 
=ne  size  also  resulted in a greater maximum lift  coeTficient (1.33 for 
the  8.75-percent-flep-chxrd  vane a d  1.47 for  the  25.8-percent-flapchord 
me). It should be  noted,  however,  that  these naximm lift  coefficients 
occurred  et a flap  deflection of 450 for both  configurations. 

Caparison of the  results  of  the  present  FnvestigatFon  with the best 
cofliguretions of other  studies (for exemple,  refs. 1 end 2) of  sipilar 
chord  double  slotted f h p s  on delta  wings  (fig. 5 )  using  the vem-flap 
chord  ratio 8s  the  basis  for  correhtion,  shows  very  good  agreement  with 
regard  to maxhm. usezbLe fla? deflection  and  available  lift  at  zero  angle I 

of  attack.  The  flap  ccnfigurations  of  references 1 and 2 and of  the 
b - 
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unpublished &at= were corrected t o  the s p a  of the present  investigation 
by assming that the spznwise variation of l i f t  coefficient due t o  f lap  

f l a p s  presented i n  reference 7. This nethod has been shown i n  reference 8 
t o  agree  'cell  with  experhen-lal data on delta wings. 

4 deflection of double slotted f laps  was siaihr t o  the  variation  for  plain 

The instabi l i ty  at the higher  angles of attack  (see I'igs. 3 and 4) 
is qyite siz&lar t o  thEt reported f o r  the  delta wing with double s lot ted 
flaps  in  relerence 9. Eowever,  when a delte. t a i l  was t n s t U c d  a t  law 
rearward positions on the model of reference 9, longitudinal  s-labilitg 
as well 8 s  longitudinal  control  resulted. It is f e l t  that the  addition 
of a te i l  a t  similar positions to the present model would h v e   s i n i l a r  
effects . 

It should be noted t h a t  the lerger  vue  collriguration had the  larger 
divtng moments and the  domload on a conventional t a i l  required t o  trim 
these divir-g noments  would  be larger f o r  the  larger m e  configuation; 
however, the  larger vane conf iwEt ion  w o u l d  still glve  the  largest  net 
l i f t  imrement f o r  tai l  lewths greater  than about 1.OE. 

5 

For both  dduble-slotted-flap  configuretions,  the  ratio of l i f t  t o  .. drzg  decreased as Vne flep  deflection  increased  (see figs.  3 ard 4); 
hovever, a t  the same flan-deflection zr-gles a d  zt l i f t  coefficienks 
greeter  than 0.9, the r a t i o  of l i f t  t o  drag WES greater f o r  the  larger 
vme co-nfigu-ration than for the smaller vane configuretion. ID general, 
30th configurations sho-ed ~II inproveant   in  drag Over tjle  plain-wiag 
c0m"igurztion a t  the  higher l i f t  coefficients. 

Section N o r "  Force 

Section  nomzl-force  coefficieats of' the g l a a  w i n g  snd of the 
double-slotted-flap con_+igurations  based on the  plrin-TAng chord and 
section  nornal-force  coefficients of the vam and flas based 00 t he i r  
chords were conputed by usirg a step  inkegration procedure of the pressure 
date obtained a t   t he  43-percent-semispan station. 

>ling.- For a given  double-slotted-flap deI"1ection greater  than 45O, 
the  delta wing with the larger vane collriguration had the  larger increment 
of section normai-force coefficient a t  zero angle of attack. (Cmpare 
f ig .  6 w i t h  f ig .  9.)  Greater mxinum section n o m 1  lorce was a l so  
obtaiced f o r  the wing w i t h  the  larger vane configuration  than  for t'ne 
smaller v ~ n e  configuration,  the  values of ?nsximm n o m l - f  orce  coefficient 
keirg 2.28 and 2.13, respectively. The larger vage configuration at zero 
eagle of at tack reeched i t s  peak effectiveness a t  a flap  deflection of 

- 

f 



a p p o x h t e l y  60' Ac = 1.2 . The s m l l e r  vane configaratiofi h2d 

a maximum nomsl-force-coefficient increment of 1.0 f o r  zero angle of 
a t t ack   a t  a flap  deflection of 45'. 

i "w(a==o) 1 
Vane.- The section carnal-force coefficients  for both vanes (figs.  7 

and l n r e  larger  than  those  reported  in  the two-dimensional data of 
reference 4. (The mxihun  vme  section  aornal-force  coefficierrts for the 
h r g e  and smll venes were 5.9 an8 5.6, respectively.) A t  the lower 
angles of at tack the section  noml-force  coefficients of the larger  va,ne 
increased  with  f lep  deflectim  cp  to e. flap  deflection of approximztely 70'. 
kt  the  higher  angles cf &tack in   the  s ta l l  region, not much change i n  
section  load was noted due to   f lap   def lec t im;  hcwever, the  loadings 
decreased  with angle of attack. Somewhet e r r a t i c  behavior i n  load  carrying 
ab i l i t y   fo r   t he  snall gane was noted a t  the lower angles of attack for 
flzp  deflections of 50 and 54'. (See f i g .  10. ) 

F1zps.- Generally, the f b p  nornral-force coefficient  for  both of the 
vane configurations  increase& w i t h  aagle of attack (see f igs .  8 and 11) 
and for   the large-vane  ccnfiguration  increased w i t h  f l a p  deflection up t o  
a ?lap deflection cf 70'. Tne  mximurn f h p  section normal-force  coef- 
f i c i en t s  were 1.97 md 1.84 for  the  large- and  smell-vane corrfigmations, 
respectively. The variation of ?lap normal-force coefficiect  w i t h  T 7 a p  
def lect ion  for   the small-vane configuration was somexhat er ra t ic .  

Breakaown  of the  section  noml-force  coefficient of the double- 
slotted-flap  configur&tions.- The load  cerrying  ability of each part  of 
the doable-slotted-flp  canfiguration i s  presented in   f igure  12. A t  
a = 1' the  fraction of load  carried by the larger  vane remins  constant 
up t o  Q = TO0 and a t  flap  deflections  greater  than 51  the  percentage 
of %otal  load on the  large vane is  larger t'nao tht on the f lap.  The 
par t  of the t o t a l  load contributed by the f l ap  with the large-=ne con- 
figurEtion  decreases with ax increase  in flap deflection. A t  a = 25.6' 
the flap carried a larger percentage of the load throughout  the l'lsp- 
deflection range than did the k r g e  vane;  however the sercentage  for  both 
was l e s s  than at  a * 1'. The srrzll-vane configuration was sor:ewbEt dif- 
fe ren t   in  the breakdom of loads i n  that tne  f lap  carried a larger per- 
centege of the load a t  a = 1' end a * 25.6O than did the small vme 
throughout  the  flep-defle-%Lon  rcnge. 

0 

Szction  Pitchip4 Mm-enk 

Wing. - The center of loed on the vane aad f l ap  does not  vary  eppre- 
ciably with flap  deflection or angle of atteck. (See f ig s .  13, 14, 
and 1s.) The ef fec t  or" deflection of the double slotted f l a p  on the wing 
forward of the s l o t  l i p  i s  tc increase i t s  loed,  particularly  over  the 

- 
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- 
reamard  portion. (See f ig .  16.) The hrge   sec t ion  diving-nornent coef- 
f ic ients  shown in  f igures 6 and 9 are   a t t r ibuted  to   this   ract   p lus   the 

uration produced more norm1 force and had i t s   cen te r  more rearzard of 
the w i n g  section  a_uerter chord than the small-vane configaation  (see 
f ig .  2) ,  the  lerge-vme conr”i&uretion h d  the  larger  diving moments. 
(Compere f ig .  6 with f ig .  9 . )  

4 large  loads over the v a e  end flap.  Sime  the large-varre-flap co~Tig- 

Vane. - - In   the  low ar?gle-of-etteck  range,  the  large-vane  section 
pitchi=-nonent  coefficients  (fig . 7) increased  with  flap c3eflection; 
however, not nuch change WES noted  with an-gle or attack. At the  higher 
W l e s  of attack,  the  large-vzne  section  pitching-noaent  coezficient 
decreased. !The sane general treEd in  section pitching-moment coefficients 
-as observed f o r  the  smll-vane ConTiguration when the I l ~ p  was deflec- 
ted 45’; however, because of the  effects of airflow stall, e r ra t i c  behev- 
Tor was noted  or f h p  &eflections of ~ o O  and 5k0. (See f i g .  IO.) 

Flap.- Generally, the flap  section pitching-mmen-l coefficieztts  for 
both v2Ge configurations  increased w i t h  2hp  def lect ion and v i t h  engle 
of atteck. (See f igs .  8 and El.) Since  the  center 03 h a d  OE the flap 
does not vzry appreciably  vith r’lap deflection. o r  angle of ettack  (see 

over the f-p as  the  flep  deflection  or  angle of attack -was increased. 
I f igs .  13, I&, and 15), the increase  ooted is  ceused by the  iocreased  load 

An investigation hzs been -de in   the   bagley  300 IQE 7- by 10-foot 
tunnel a t  a Reynolds nunber of approximtely 2.7 x 10 t o  deternine  the 
aerodynmic  characteristics and the section  loads a t  the 43-percent- 
s emispa  s ta t ion of a t h i c  60° del tz  wing-fuselage model  equFpped w i t h  
double slotted flaps. The resul ts  of the investigation  indicete the 
following : 

6 

1. ,An increase  in vane size from 8.75 to 25.8 percent flap chord 
resulted in  an  increase in incremental lif’t coefficient a t  zero  angle of 
attack from 0.65 t o  0.80. The k r g e s t  part oZ this l i f t  increase i s  
et t r ibuted  to   the extended effective  flap-Ceflection range frm 50’ to 
epproximately TOO. 

2. An icccrekse in vex   s i ze   r e su l t ed   i n  a greater maxk.~m- l i f t  coef- 
f ic ien t  (1.33 f o r  the 8.75-percent-flap-chorci vane and 1.47 for   the 
25.8-perzent-Pl&p-chord vane). 



3 .  TGe lmger  vme  configuration had the   l ager   d iv ing  moments and 
would therefore  require nore t a i l  dovnload for  trim; however, t h i s  config- 
uration.would s t i l l  give a l a g e r   n e t  gain in  lift coefficient provided v 

a ta i l  len@;-h of a t  least one mean aerodynETic chord is  used. 

L. The naxhm vme section  nomal-force  coefficients 

lmge  mc? sinall vane vere 3.9 an& 6.6, resgectively. 

5 .  Tje mxhm flap  section  norml-force  coefficieats (%) were 
1.97 and 1.84 for  the  lerge- snd smell-vane configurations,  respectively. 

Langley Aeromutical Laboratory, 
Natioml Advisory Committee f o r  Aeronautics, 

Langley Field, Va., December 1, 1954. 
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WEm I . . PHYSICAL CHARAmRISTICS 3F TEE 'TEST MODEL 

wing : 
Section  parallel  to  free-stream  direction . . . . . . .  NACA 63003 
span. r+, . . . . . . . . . . . . . . . . . . . . . . .  5.00 
Aspect r a t i o  (based OE t heo re t i ca l   t i p )  . . . . . . . .  2.31 
Thading-edge  sveep.  deg . . . . . . . . . . . . . . . .  60.00 
Trailing-edge sweep. deg . . . . . . . . . . . . . . .  
Area (based on theoret ical   t ip) .  sq f t  . . . . . . . .  
Meal aerodynamic chord. f t  . . . . . . . . . . . . . .  
Rootchard. f t  . . . . . . . . . . . . . . . . . . . .  

Large vme: 
Span. ft . . . . . . . . . . . . . . . . . . . . . . .  
Chord. . . . . . . . . . . . . . . . . . . . . . . . . .  
Chord. percent wing root chord . . . . . . . . . . . .  
Chord. percent  flap chord . . . . . . . . . . . . . . .  

small vane: 
span. r"t . . . . . . . . . . . . . . . . . . . . . . .  
Chord. f t  . . . . . . . . . . . . . . . . . . . . . . .  
Chord. percent wir!s root chord . . . . . . . . . . . .  
Chord. percent  flap cho.rd . . . . . . . . . . . . . . .  

Flap : 
span. f t  . . . . . . . . . . . . . . . . . . . . . . .  
Chxd. P t  . . . . . . . . . . . . . . . . . . . . . . .  
Chard. percent wiw root  chsrd . . . . . . . . . . . .  
Exposed area.  percent w i n g  area . . . . . . . . . . . .  Zxposed erea. sq f t  . . . . . . . . . . . . . . . . . .  

0 
10.83 
2.89 
4.33 

3.33 
0.15 . 
3-40 
25 77 

3.33 
0.05 
1.15 
8.75 

3.33 
0.57 
13.20 

1.38 
12.78 

. 
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Large V m e  
c,,, = 1.758 in. 
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Figure 1.- General  arrangement of 60' delta wing model. (All dimensions 
are i n  inches.) 
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Flap retracted 

~ 6 1 6  in+s from trailing edge 

Figure 2.- Details of the double s lot ted flaps. (All diEnsions are in 
ioches . ) 
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Figure 3.-  Tce aerodynamic  sharacteristics of the plain-wing configuration 
and the  double-slotted-flap configratfon with the large vane. 



c 

s 
0 

0 

0 
V 

-4 -2 0 .2 4 .6 .€I 1.0 1.2 l.4 
CL 

Figure 4.- The aerodynamic characteristics of the slain-wing configuration 
and the  double-slotted-flap  configuration  with  the s a  vane. 
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Figure 5 .- Effect  of vzne s i z e  on the incremental lift coef f ic ien t  at 
zero angle of &t%ack f o r   s e v e r a l  delta wings. 
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Pigare 6.- Section  chmzcterist ics of the  plein-wing an6 the double- 
slotted-flag  configuration w i t h  the large vme at severel  flap 
deflections. 
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FfgJre 7.- Variatfon of t i e  large-vane  section  characteristics  with  angle 
of a t tack  a t   severd.  Clap deflections. 
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-4 4 8 /2 /6 20 24 28 
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Figu-re 8.- Vmietion of ?le? section characteristics with angle of attack 
of the large-vane configuration at several flzp deflections. 
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Figdre 9.- Sec t ion   chsac te r i s t l c s  of the plain-wing and t he  double- 
slotted-flap configuratian - i t h  the srn~J-1 vane E t  several   f lap 
deflections.  
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Figure 10.- Veriation of the small-vane sect ion  character is t ics   with 
angle of attack at three flap deflections.  
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Figure 11.- Variation  of flas section  characterist ics w i t h  angle of attack 
of the smell-vene configuration at three flep deflections. c 
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(a) Luge-vane  configurations. 

Figure 12.- Veriation of f ract ion of total section 
cient  produced by the wing, vme, end ?lap with 
the dolhle-slotted f l ap  conTigurations. 

(b ) Small-vane 
configurations. 

normal force  coeff i- 
f lap   def lec t ion   for  
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/G - Upper surface 
r, "" i G m Y  surface 

(EL) a l l - v a n e  configurations. (b ) Large-vane configurations . 
Xgure 13.- Skriation of load  distribution with angle of atteck at a flas 

Ceflection  of 50' for double-slotted-flass  configuration  with the  large 
vane  and  the sm11 vene. (Note x/cw, x/cv, a d  x / c f  are not  to the 
sme acde.) 
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Sf =E50 
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Figure 14.- Vzrietion of load  distribution with flap deflection at zgproxi- 
mtely lo and 220 amgle of attack f o r  the double-slotted-flq configura- 
tion with  the large vane. (Note x/cw, x/cv, end x/cf are not -Lo the 
same scals . 1 



40 

- Upper surface 
"" Loiver surface 

NACA RM L5hLo3a 

c 

"1 Q=ZL5' k = 75. 

(b) For a = 22O. 

Figure 14.- Concluded. 
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(2) For a 10. (b) For a IJ 22O. 

Figure 15.- Variation of load distribution with flap  deflection et  zpproxi- 
mte ly  1' end 22O angle of attack f o r  the double-slotted-fhp  configura- 
tion w i t h  the small vzne. (Note x/cx, x/cv, and x/cf are not t o  the 
same scale.) 
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Figure 16.- Incremental pressure coel%lcien.t due t o  flap  deflection for 
the two vane configurations. 
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