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AERODYNAMIC DATA ON LARGE SENISPAN TILTING WDIG WITH 

0.5-DIAM.EZ'ER CHORD , SINGLE-SLOTTED FLAP, AND 

SINGLE PROPELUR 0.19 CHORD BELOW WING 

By Marvin P. Fink 
Langley Research Center 

SUMMARY 

An invest igat ion has been mde i n  the  Langley fu l l - sca l e  (30- by 60-foot) 
tunnel t o  determine the  longitudinal aerodynamic charac te r i s t ics  of a large-  
scale  semispan V/STOL t i l t -wing  configuration with a s ingle  propel ler  which w a s  
t e s t ed  f o r  both modes of rotat ion.  
w e r e  measured separately. The wing had a chord-to-propeller-diameter r a t i o  of 
0.3,  a 40-percent-chord s ingle-s lo t ted  f l ap ,  an aspect r a t i o  of 4.88 (2.44 f o r  
t he  semispan), a taper  r a t i o  of 1.0, and an NACA 4413 a i r f o i l  section. 

The model had a half-fuselage on which loads 

The data  have not been analyzed i n  d e t a i l ,  but have been examined t o  
observe the  predominant trends.  It was found t h a t  t h e  direct ion of propel ler  
ro ta t ion  had a very s igni f icant  e f f ec t  on the l i f t  and descent capabi l i ty  (as 
determined from drag - l i f t  r a t i o s  a t ta inable  without s t a l l i n g  of any pa r t  of t he  
wing within t h e  propel ler  slipstream) and tha t  up-at-the-tip ro ta t ion  gave the 
more favorable results. The use of a trail ing-edge f l a p  was a l so  very e f fec t ive  
i n  increasing the  descent capabi l i ty .  
devices w a s  very e f fec t ive  i n  increasing the descent capabi l i ty  and l i f t  for t h e  
case of down-at-the-tip propel ler  ro ta t ion  where the  charac te r i s t ics  without 
such devices were poor, but was much less effect ive f o r  the  case of up-at-the- 
t i p  propel ler  ro ta t ion  where reasonably favorable results were achieved without 
leading-edge devices. For the  most favorable combination of t h e  configuration 
var iables ,  descent angles of nearly 2g0 were achieved over t he  e n t i r e  tes t  range 
of power conditions. 

The use of leading-edge flow-control 

INTRODUCTION 

Most of t h e  aerodynamic research t h a t  has been done on the  t i l t -wing  
propeller-driven V/STOL configuration i n  the pas t  has been of an exploratory 
character  and has been done with small-scale models. 
of a i rp lane  has now become so subs tan t ia l ,  however, t h a t  there  i s  need f o r  large-  
sca le  systematic aerodynamic design data for  t h i s  concept. A program has there-  
fo re  been inaugurated a t  the  Langley Research Center t o  provide such information 
by means of tests of a large-scale semispan tilt-wing-and-propeller model. 

The i n t e r e s t  i n  t h i s  type 

The 



r e s u l t s  f o r  t he  wing alone have been published i n  references 1 t o  4. 
f o r  t h e  wing with a fuselage are presented i n  references 5 and 6 f o r  t h e  cases 
of a double-slotted and a s ingle-s lot ted f lap,  respectively.  

The r e s u l t s  

i 

The resu l t s  of t he  present tests a re  f o r  t he  configuration o f  reference 6 

The model had a s ingle  propel ler  on t h e  
(s ingle-s lot ted f l a p ) ,  but with the propel ler  t h r u s t  ax i s  located 19 percent of 
t he  wing chord below the  chord plane. 
semispm wing, a chord-diameter r a t i o  of 0.5, a single-s lot ted f lap ,  a leading- 
edge s la t ,  and fences. The invest igat ion covered a range of angle of a t t ack  
from 5 O  t o  85' and a range of t h rus t  coeff ic ients  (based on slipstream) from 
0.30 t o  0.90. Included i n  the invest igat ion were tests with both direct ions of 
propel ler  rotat ion.  The lift, drag, and pi tching moments of t he  model were 
measured over t he  range of t e s t  conditions. The flow w a s  observed by means of 
t u f t s  on the upper surface of t he  wing. The r e s u l t s  of t h i s  invest igat ion a r e  
presented without de ta i led  analysis i n  order t o  expedite t h e i r  dissemination t o  
industry and the  mil i tary services.  

SYMBOLS 

The posi t ive sense of forces,  moments, and angles i s  shown i n  f igure  1. The 
pitching-moment coef f ic ien ts  a re  presented with reference t o  the  wing quarter-  
chord l ine .  
slipstream. Conventional l i f t ,  drag, and pitching-moment coef f ic ien ts  based on 
the  free-stream dynamic pressure can be obtained by dividing the  sl ipstream coef- 
f i c i e n t s  by 1 - C T , ~ ;  f o r  example, CL = C L , ~ / ( ~  - C T , ~ ) .  The t h r u s t  coef f i -  
c ient  C+ may be found from the  equation = 

The coeff ic ients  a re  based on the  dynamic pressure i n  t h e  propel ler  

s ( A / S ] / ( l  - C T , ~ ) .  

Measurements fo r  t h i s  invest igat ion were made i n  t h e  U.S.  Customary System 
of U n i t s .  
(S I )  i n  the i n t e r e s t  of promoting the  use of t h i s  system i n  future  NASA reports .  
Factors re la t ing  the  two systems of u n i t s  used i n  t h i s  paper may be found i n  the  
appendix. 

Equivalent values are  indicated herein i n  the  Internat ional  System 

The coeff ic ients  and symbols used i n  t h i s  paper a re  defined as follows: 

A 

b 

cD, s 

CL 

CL, s 

CL,S( fus) 

'm,s 

2 

t o t a l  propel ler  disk area,  ft2 

propel ler  blade chord, f t  (meters);  a l so  wing span, f t  (meters) 

drag coef f ic ien t  based on slipstream, 

l i f t  coef f ic ien t  based on f r e e  ai rs t ream, 

l i f t  coef f ic ien t  based on slipstream, 

fuselage l i f t  coef f ic ien t  based on s l ipstream 

pitching-moment coef f ic ien t  based on slipstream, 

(meters2) 

D/qsS 

L/qS 

L/qsS 

&/SssC 



cT,s 

c+ 

C 

C f  

D 

h 

L 

MY 

9 

9s 

R 

r 

S 

T 

v 
X 

Y l  

YU 

Z 

U 

7 

6f 

P 

t h r u s t  coef f ic ien t  based on slipstream, T 
cis( flD2/4) 

t h r u s t  coeff ic ient  based on f ree  airstream, 

wing chord, f t  (meters) 

T/qS 

f l a p  chord, f t  (meters) 

propel ler  diameter, f t  (meters); a l so ,  t o t a l  model drag, l b f  
(newtons ) 

thickness of propel ler  blade, f t  

t o t a l  model lift, lbf  (newtons) 

(meters) 

pi tching moment, l b f  -f t  (newton-meters) 

free-stream dynamic pressure, - pv2 l b f  (newtons) 
2 ’ 2 meter2 

slipstream dynamic pressure, q + - T 
nD2/4 

radius of propel ler  blade, 2.83 f t  

radius t o  element on propel ler  blade, f t  

area of semispan wing, 19.6 f t 2  

propel ler  t h rus t ,  lb f  (newtons) 

(0.86 meter) 

(meters) 

(1.82 meters2) 

free-stream veloci ty ,  f t / s ec  (meters/sec) 

longi tudinal  distance, f t  (meters) 

lower-surface ordinate,  f t  (meters) 

upper-surface ordinate,  f t  (meters) 

v e r t i c a l  distance,  f t  (meters) 

angle of a t tack ,  deg 

f l igh t -pa th  angle (pos i t ive  for  climb), deg 

f l a p  def lect ion,  deg 

m a s s  densi ty  of a i r ,  SlWS kilograms 

f t 3  ( meter3 ) 
3 



MODEL 

4 
The model used i n  t h i s  invest igat ion was a semispan model which would 

represent t h e  l e f t  panel of the  full-span wing and the l e f t  half  of t he  fuse- 
lage. 
drawing of the  fuselage-wing combination i s  given i n  f igure  3(a) and a cross- 
sect ional  view of t he  fuselage i s  shown i n  f igure 3(b) .  
charac te r i s t ics  a re  given i n  f igure  4, and a photograph showing t h e  model mounted 
i n  t h e  Langley fu l l - sca le  tunnel i s  presented i n  f igure  5. 

The pr inc ipa l  dimensions of the  wing are  given i n  f igure  2. A three-view 

The propeller-blade 

The wing was mounted on the  balance system i n  the tunnel so  that t h e  l i f t  
and drag of t he  wing were read d i r ec t ly  about t he  wind axis. The wing pivoted 
about i t s  quarter-chord point and i t s  pi tching moments were measured about t h i s  
point ,  and a re  re fer red  t o  t h i s  point i n  the  data presentation as indicated by 
figure 1. 

When the  half-fuselage was added t o  the  ex is t ing  wing model it w a s  neces- 
sary t o  cause the  fuselage t o  move r e l a t i v e  t o  the  wing quarter-chord point  i n  
order t o  avoid s t ruc tu ra l  conf l ic t  between t h e  wing and t h e  fuselage. The 
fuselage was consequently mounted on a p a r a l l e l  arm arrangement so t h a t  it 
moved a s  the wing angle of a t t ack  w a s  varied. 
pivoted a t  the  58-percent wing-chord s t a t ion  on the wing lower surface. The 
i l l u s t r a t i o n  i n  f igure 3(a)  shows the  relat ionship of t he  wing t o  the  fuselage 
a t  a given angle of the wing. The fuselage w a s  not ac tua l ly  attached t o  t h e  
wing, however, an& i t s  forces  did not r e g i s t e r  on the tunnel ba lmce .  Instead 
the load on the  fuselage (lift only) was measured on separate strain-gage 
balances. A t  a l l  times t h e  fuselage remained a t  zero angle of a t t ack  r e l a t i v e  
t o  the  airstream. 

It moved as though it were 

The basic s t ruc ture  of the  wing consis ts  of a heavy box-beam spar t o  which 
a power t r a i n  t o  drive the  propel lers  through spanwise shaf t ing i s  attached, 
and around which various a i r f o i l  contours can be f i t t e d .  
was such tha t  t h e  propel ler  t i p  extended out t o  t h e  wing t i p .  I n  t h e  present 
invest igat ion both direct ions of propel ler  ro t a t ion  w e r e  t es ted .  
t h rus t  was measured by a strain-gage balance which w a s  a p a r t  of the  propel le r  
shaf t .  The output was f ed  through s l ip r ings  t o  an ind ica t ing  instrument. The 
required values of t h rus t  f o r  each value of 

speed of the drive motor. 
was held constant a t  17' throughout t h e  invest igat ion.  
0 . 1 9 ~  below the  wing chord plane and 0 . 6 5 ~  ahead of t he  wing quarter-chord l i n e  
as  shown i n  f igure  2( a ) .  The th rus t  l i n e  w a s  p a r a l l e l  t o  t h e  wing chord plane. 

The propel ler  locat ion 

The propel ler  

C T , ~  were set by changing the  
The blade angle a t  t h e  0.75R s t a t i o n  of t h e  propel le r  

The propel ler  was located 

The a i r f o i l  used f o r  t h e  wing w a s  t h e  NACA 4413 sect ion with a 2.83 ft 
(0.86 m) chord. This chord length gave a r a t i o  of wing chord t o  propel ler  
diameter of 0 .5 .  The reference area of t h e  wing based on a semispan of 6.92 ft  
(2.11 m )  w a s  19.6 f t 2  
fa i r ing .  

(1.82 m2) and did not include t h e  area of t h e  t i p  

4 



. 
The model had a 0 . 4 0 ~  single-slottedtrailing-edge f lap .  The ordinates 

The - and the posi t ions f o r  t he  various deflections a re  given i n  figure 2 ( c ) .  
b f l a p  i s  i l l u s t r a t e d  i n  f igu re  2(c) f o r  t h e  bo deflect ion.  

The leading-edge s l a t  shown i n  figure 2(b)  was invest igated i n  combination 
with the  f l a p  on t h i s  model. 
wing except t h a t  p a r t  of t he  wing which extended across the  top of t he  fuselage, 
where the  high pos i t ion  was used so  t h a t  low angles of a t t ack  (a = 5 O )  could be 
obtained without the  s l a t  touching t h e  f'uselage. 
of a t t ack  would have been about 13'. 

A s l a t  deflection of 30° was used on a l l  of t he  

Otherwise t h e  minimum angle 

Fences having a height of 0 . 2 0 ~  and extending from 0 . 1 3 ~  on the lower sur- 
face around the leading edge t o  about 0 . 7 5 ~  on the  upper surface were i n s t a l l e d  
a t  two spanwise locat ions on the  wing (see f i g .  2 ( d ) )  i n  an attempt t o  confine 
the  s t a l l  inboard of the  propel ler  slipstream. 
on, both fences were in s t a l l ed .  

When tests were made with fences 

TESTS 

The t e s t s  were made f o r  a range of single-slotted-flap def lect ions and 
with and without a leading-edge s l a t  and fences. The spec i f ic  configurations 
t e s t ed ,  together with a l i s t  of t ab le s  and f igures  i n  which data  f o r  each may 
be found, a r e  given i n  the  following tab le :  

Direction 
)f ro ta t ion  

Up -at  - t i p  

Configuration 

3asic leading edge 

Basic leading edge 
with fences on 

Inboard s l a t  

Inboard s l a t  with 
fences on 

Flap 
3ef l e  c t i  on , 

Ef ,  deg 
Fable 

1 
2 
3 
4 

5 
6 
7 

8 
9 

10 

11 
12 
13 

Figure 

I 

b 
7 
8 
9 

10 
11 
12 

13 
1 4  
15 

16 
17 
18 

Fuselage l i f t  
coef f ic ien ts  

37 
37 
37 
37 

38 
38 
38 

39 
39 
39 

40 
40 
40 

5 



Direction 
)f ro ta t ion  

Up -at  - t ip  

>own-at - t i p  

Configuration 
Flap 

Lef lec t ion ,  
6f, deg 

Full-span s l a t  
with fences on 

3utboard slat  with 
fences on 

Basic leading edge 

Basic leading edge 
with fences on 

Inboard s la t  

Inboard s la t  with 
fences on 

20 
40 
60 

20 
40 
60 

0 
20 
40 
60 

40 
60 

20 
40 
60 

20 
40 
60 

- 

'able 

14 
15 
16 

17 
18 
19 

20 
21 
22 
23 

24 
25 

26 
27 
28 

29 
30 
31 

Figure 

,erodynami c 
data 

19 
20 
21 

22 
23 
24 

25 
26 
27 
28 

29 
30 

3 1  
32 
33 

34 
35 
36 

~~~ ~ 

'uselage l i f t  
oe f f i c i en t s  

41 
41 
41 

42 
42 
42 

43 
43 
43 
43 

44 
44 

45 
45 
45 

46 
46 
46 

The  t e s t s  were made over a range of t h r u s t  coef f ic ien ts  from 0.30 t o  0.90. 
For any given t e s t  the th rus t  coef f ic ien t  w a s  he ld  constant over t he  angle-of- 
a t t ack  range by adjust ing the  propel ler  speed t o  give the  required t h r u s t  a t  
each angle of a t tack.  The angle-of-attack range w a s  from 5 O  t o  t h a t  required 
t o  s t a l l  the wing o r  t o  develop a d rag - l i f t  r a t i o  of about 0.3, whichever w a s  
lower. 
i t y  of the propel ler  sl ipstream, w a s  about 2.38 x lo6. 

The t e s t  Reynolds number, based on the  wing chord length and the  veloc- 

N o  tunnel-wall correct ions have been appl ied t o  the  data s ince surveys and 
analysis  had indicated t h a t  there  would be no s ign i f i can t  correct ion,  as 
explained i n  reference 1. 

D I S C U S S I O N  

The data presented have not  been analyzed i n  d e t a i l ,  but  have been examined 
f o r  general t rends.  One very general  observation w a s  t h a t  t h e  force- tes t  data 
could not be used as an indicat ion of t h e  occurrence o r  extent  of wing s t a l l i n g .  
The t u f t - t e s t  r e s u l t s  show t h a t  the  onset of s t a l l i n g  over s ign i f i can t  areas of 
the P a r t  of the  wing within the  propel le r  s l ipstream frequent ly  occurs 

6 



. 
considerably below or above the  angle o f  a t tack fo r  maximum l i f t  coeff ic ient .  
The data were examined, i n  pa r t i cu la r ,  t o  determine the  e f f e c t  of t h e  various 
tes t  var iables  on descent capabi l i ty  - t h e  descent capabi l i ty  being determined 
from the D/L values a t ta inable  p r io r  t o  indicat ion by the  t u f t s  of s t a l l i n g  
of any pa r t  of t he  wing within t h e  propeller slipstream. 

- 
* 

Effect of Direction of  Propeller Rotation 

The force- and, t u f t - t e s t  data show tha t  t h e  up-at-the-tip d i rec t ion  of 
ro ta t ion  consis tent ly  gave higher m a x i m u m  l i f t  and higher descent capabi l i ty .  
I n  general, t h e  t u f t  p ic tures  show that rough flow and s t a l l i n g  (as indicated 
by areas on the  wing where t h e  t u f t s  are swirling v io len t ly  or have become very 
limp and are  pointed i n  random direct ions)  occurred a t  an angle of a t t ack  as 
much as 25' t o  30' lower with down-at-the-tip ro ta t ion  than with up-at-the-tip 
ro ta t ion  f o r  t h e  higher t h rus t  coef f ic ien t  (CT,,. = 0.90). 
propel ler  ro ta t ion  consis tent ly  causes s t a l l i n g  (of the  p a r t  of t h e  wing i n  the  
sl ipstream) t o  s t a r t  inboard of t he  nacelle,  t h a t  i s ,  behind t h e  up-going blades. 
When s t a l l  occurred on t h e  wing f o r  the  up-at-the-tip mode of ro ta t ion  it 
occurred only outboard of t he  nacelle.  

Down-at-the-tip 

I Effect  of Leading-Edge S l a t  

~ 

Comparison of f igures  7 t o  9 with 13 t o  15 f o r  up-at-the-tip ro ta t ion  and 
f igures  26 t o  28 with 3 1 t o  33 f o r  down-at-the-tip ro ta t ion  gives t h e  e f f e c t  
of the  inboard section of t h e  leading-edge slat .  The force and t u f t  tests show 
t h a t  f o r  both direct ions of propel ler  rotat ion the  slat  w a s  benef ic ia l  i n  
extending m a x i m u m  lift t o  higher angles of a t t ack  (pa r t i cu la r ly  f o r  t h e  lower 
th rus t  coef f ic ien ts ,  
ro ta t ion  d id  the  s la t  give any appreciable increase i n  descent capabi l i ty .  

C T , ~  = 0.30 and 0.60), although only f o r  down-at-the-tip 

The e f f e c t  of the  full-span s l a t  ( f igs .  19 t o  21) was determined only f o r  
By comparison w i t h  t h e  inboard-slat r e s u l t s  ( f i g s .  16 up-at-the-tip ro ta t ion .  

t o  18), the  t u f t  t e s t s  show t h a t  the  outboard section of t he  slat  reduced the  
t i p  s t a l l i n g  and produced an appreciable increase i n  both 
capabi l i ty ,  which f o r  t h e  60' f l ap  deflection was nearly 23' f o r  the  range of 
t h r u s t  coef f ic ien ts  t e s t ed .  

, C L , ~  and descent 

Effect  of  Fences 

The e f f e c t  of fences can be ascertained for both direct ions of propel ler  
ro t a t ion  for the model with the  basic  leading edge and with t h e  leading-edge 
s l a t  i n s t a l l e d .  Compare f igures  7 t o  18 for up-at-the-tip ro ta t ion  and f i g -  
ures 26 t o  36 for down-at-the-tip ro ta t ion .  
inves t iga t ions  with the  propel ler  t h rus t  l ine  above the  wing chord, show t h a t  
t h e  fences w e r e  most effect ive for t he  case of down-at-the-tip mode of propel ler  
ro ta t ion .  
because of t h e  ro ta t ion  of t he  propel ler  slipstream, and t h e  fences a re  effec-  
t i v e  i n  preventing the  center-section s t a l l  from spreading and prematurely 

These r e su l t s ,  as i n  previous 

I n  t h i s  case t h e  wing has a tendency t o  s t a l l  inboard of the  nacel le  

7 



t r igger ing  t h e  s t a l l i n g  of the  section of t he  wing i n  the  propel ler  sl ipstream 
inboard o f t h e  nacel le .  
t h a t  t h e  fences with up-at-the-tip ro ta t ion  caused some slight increase i n  l i f t  
and descent capabi l i ty ,  t he  most improvement being shown f o r  t he  20' f l ap  deflec- 
t ion ;  but  fo r  t he  case of down-at-the-tip propeller rotat ion,  t he  fences gave 
s igni f icant ly  more descent capabi l i ty  over the  range of f l a p  deflection, par- 
t i c u l a r l y  fo r  the  higher thrust coeff ic ients .  

Specif ical ly ,  t he  r e su l t s  of t h e  present t e s t s  show 

Effect  of Flap Deflection 

There was a progressive increase i n  m a x i m u m  l i f t  coeff ic ient  and descent 
capabi l i ty  as f l a p  def lect ion was increased. The grea tes t  increment occurred 
with t h e  deflection from Oo t o  20° f o r  e i t h e r  mode of propel ler  ro ta t ion ,  but 
it must be pointed out t h a t  f o r  down-at-the-tip ro ta t ion  the  model with 
had a negative descent capabi l i ty  (7 = -22'). 
deflect ion ( f i g .  2 6 ) ,  there  w a s  a change of approximately 21° i n  t h e  pos i t ive  
direct ion,  but s t i l l  not enough t o  produce any noticeable descent capabi l i ty .  
With up-at-the-tip rotat ion,  increasing f l a p  def lect ion from 0' t o  20' increased 
the  descent angle from about 9' t o  about 20'. 
full-span s l a t ,  and fences, a descent capabi l i ty  of nearly 29O w a s  obtained with 
60° of f lap  def lect ion.  

6f = 0 
With 20' of f l a p  (See f i g .  25.) 

With t h i s  d i rec t ion  of ro ta t ion ,  

Fuselage L i f t  

The fuselage l i f t s  p lo t t ed  i n  f igures  37 t o  46 are  presented i n  the  same 
un i t s  as t h e  wing lift coeff ic ients .  
occurred a t  about t h e  angle of a t tack  f o r  maximum l i f t .  T h i s  t rend w a s  t r u e  
for t he  various f l a p  deflections,  and f o r  both d i rec t ions  of propel ler  ro ta t ion .  
The inboard s l a t  and. fences had no appreciable e f f ec t  on t h e  fuselage loading. 

In  general, t h e  m a x i m u m  fuselage l i f t  

CONCLUSIONS 

A n  experimental investigation has been made t o  determine t h e  longi tudinal  
aerodynamic charac te r i s t ics  of a large-scale semispan V/STOL t i l t -w ing  configu- 
ra t ion  w i t h  a s ingle  propel ler  which was t e s t e d  f o r  both modes of ro ta t ion .  
The model had a half-fuselage on which loads were measured separately.  The 
following conclusions were drawn from t h e  r e s u l t s  of t h e  invest igat ion:  

1. The direct ion of propel ler  ro ta t ion  had a s ign i f icant  e f f e c t  on t h e  
l i f t  and descent capabi l i ty  a t ta inable  f o r  most of t h e  configurations tes ted ,  
with t h e  up-at-the-tip mode of propel ler  ro ta t ion  giving the  more favorable 
r e s u l t s  . 

2. Leading-edge s t a l l - con t ro l  devices were very e f f ec t ive  i n  improving t h e  
descent capabi l i ty  f o r  t he  down-at-the-tip mode of propel ler  ro ta t ion .  With 
leading-edge slats and fences, almost a s  favorable results could be achieved 
with t h i s  mode of propel ler  ro ta t ion  as with up-at-the-tip ro ta t ion .  

8 



3 .  The use of f laps  w a s  very effect ive i n  increasing the  l i f t  and t he  - 
L.' and with the  most favorable combination of flow-control devices tested, descent 

descent capabi l i ty  f o r  e i t h e r  mode of rotat ion.  

angles of near ly  29' were achieved for the  e n t i r e  t e s t  range of power conditions. 

With 40' or  60° f l a p  def lect ion 

Langley Research Center, 
National Aeronautics and Space Administration, 

Langley Stat ion,  Hampton, Va. August 30, 1966, 
721-01-00-11-23. 
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APPENDIX 

Conversion 
U.S. Customary f ac to r  

(*) Unit 

f t 2  0.0929 

CONVERSION FACTORS - U.S. CUSTOMARY UNITS TO SI UNITS 

S I  Unit 

meters' (m2) 

The In te rna t iona l  System of Units ( S I )  w a s  adopted by the  Eleventh General 
Conference on Weights and Measures, Par i s ,  October 1960. 
following conversion f ac to r s  a r e  included i n  t h i s  report  f o r  convenience: 

(See r e f .  7 . )  The 

slugs/ f t 3  

lbf  

~~ ~ 

Physi ca l  quant i ty  

515 - 38 kilograms/meter3 (kg/m3) 

4.448 newtons ( N )  

~ ~~ 

Area . . . . . . 

0.0254 meters ( m )  

0.3048 meters ( m )  

Density . . . . 

1.356 

Force . . . . . 

ncwton-meters (N-m)  I 

Length .  . . . . 

I 47.88 

Moment . . . . . 
1 Pressure . . . . 

Velocity . . . . 
newtons/meter2 ( N/m2 ) 

f t /  see 0.3048 meters/second (m/sec) 

lbf  - f t  

l b f / f t 2  

'I 

*Multiply value given i n  U.S. Customary Unit by conversion f a c t o r  t o  
obtain equivalent value i n  S I  Unit. 
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TABLE 1.- AERODYNAMIC DATA FOR UP-AT-TIP ROTATION, BASIC LEADING EDGE, AND 6f = 0' 

(a)  Wing data 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 

5 
10 
15 
20 
25 
30 
35 
40 
45 
j 0  
55 

0.234 
.bo 
.567 
-704 
.850 
.978 
1.073 
1.164 
1.232 
1 * 293 
1 332 

1.367 
1.360 

1.342 

1.340 
1 * 332 

-1.147 
-1.108 
-1.070 
- 992 
- * 913 
-.805 
- .698 
- .577 
- .457 
- .327 
- .189 
- .O63 
.o62 
.185 
.306 
.420 

C T , ~  = 0.60 

0.324 
.542 
.759 
.984 
1.174 
1 - 303 
1 * 395 
1.427 
1.469 
1.475 
1.435 

-0.731 
- .685 
-.621 
-336 
- .413 
- .274 
- .120 
.062 
.230 

.516 
392 

0 * 273 
.297 
.310 
* 315 
* 319 
315 
319 
.321 
.320 

.311 

.309 . 310 

.306 
* 313 
.330 

.315 

0.163 
.I95 
.214 
.233 
.236 
.228 

.191 

.185 
,176 
.165 

.224 

0.284 

.650 

.831 

.992 
1.115 
1.200 
1.302 
1 * 374 
1.436 
1.464 
1.471 
1.467 
1.424 

.465 

1.366 

-1.004 
- .964 
- * 917 -. 836 
-.745 
-.613 
- .479 
-.337 
-el99 
- .052 

.226 

.360 

.094 

.461 

0.243 

. 300 

.293 

.294 

.289 

.290 
,298 
.309 

*534 I -319 

c T , ~  = 0.30 

0.395 
.643 

1.148 

1.404 

.908 

1.333 

1.308 
1.357 
1.322 

-0 359 - .306 
- .157 
- .239 
- .013 

* 303 
.473 
.585 

.141 

-:I 0.063 

.133 1 

.138 

.I55 1 

.102 

.049 .O5O I 
-Oj9 I 



C L , s  cD,s  Cm,s 

TABLE 2.- AERODYNAMIC DATA FOR UP-AT-TIP ROTATION, BASIC LFADING EDGE, AND 6f = 20' 

(a )  Wing data 

cT,s = 0.90 

0.141 
.150 
.158 
.149 
.147 
.140 
* 133 
.130 
.131 
.132 

.150 

.169 

.133 - 153 
* 193 
.228 

-1.048 
- .981 
- .910 - .811 
-.696 
-*563 
- .419 
- .274 
- * 137 
.004 
.119 
255 

* 351 
* 435 
.508 
-581 

0.609 
.808 
1.007 
1,181 
1.324 
1.455 
1.520 

1.597 
1.591 
1.545 
1.510 
1.465 
1.402 
1.333 
1.134 

1.565 

-0.893 
- .828 
-*729 
- .611 
-.463 
-*313 - * 159 
.004 
.146 
.275 
372 
.473 
.577 
.635 
.680 
.641 

0.083 
.087 
.087 
.083 
* 079 .ow 
075 
.075 
.074 
.085 
.108 
.127 
.152 

.205 

* 177 
.202 

0 - 517 
.677 
.a37 - 991 
1.111 
1.225 
1.324 
1.384 
1.429 
1.447 

1.449 
1.419 

1.457 

1.376 
1.343 
1.296 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 

a, 4% 

c T , ~  = 0.30 

0.876 
1.180 
1.524 
1 797 
2.022 
2.010 
1.968 
1.647 
1.489 

-0.241 
- .141 
- .006 
.161 
.331 
.5m 
.669 
-771 
.843 

-0.1.27 
- .115 
- .117 
- .126 
- .136 
- .144 
- .I65 
- .147 
- .I55 

-0.610 
- 536 

.610 

.718 

.737 

0.727 
.996 
1.256 
1.486 
1.675 
1 733 
1.762 
1.766 
1.735 
1.698 
1.665 
1.341 

0 
.006 
-.m1 
- .018 
-.ox? 
-.019 
- .020 
-.011 
.007 
.018 

.036 

.Ob2 

( b )  Fuselage d a t a  

C T , ~  = 0.60 c T , ~  = 0.30 

0 * 035 5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 

0.017 
.011 
.m9 
.009 
.012 
.020 
.029 
-037 
.032 
.031 
.029 
.027 
.022 
.014 
.012 
.019 

0.029 
.031 
.030 

.050 

.o62 

.om 

.079 

.075 
073 

e073 
.068 
.061 

.031 

.006 

*037 

.054 

0 * 037 
.048 
.057 
.074 
.083 
.098 
. io6 
.113 
,114 
.111 
.lo2 
-075 
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TABLE 3.- AERODYNAMIC DATA FOR UP-AT-TIP ROTATION, BASIC LEADING EDGE, AND 6~ = 40’ 

______ 
-0.767 
- .676 
-.555 -. 411 
- .252 
-e093 

.069 

.214 

.353 . ,416 

.I184 

.Go1 

.677 

.697 

.731 

.634 
- 

a ,  deg 

0.019 
.023 

.007 
,003 

.022 

.011 

.002 

.010 

.025 

.060 

.091 

. LOO 

.129 

.162 

.183 

.199 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 

a, deg 

5 
10 
15 
20 
25 
30 
35 
4 0  
45 
30 
55 
60 
65 
70 
75 
ea 
85 

(a) Wing data 

C T , ~  = 0.90 

0 
- .007 
-. 006 
- .002 

.004 

.009 

. O l j  

.Olj 

.011 

.012 

.012 

.005 
- .ooj 
- .010 
- .011 
-.002 
. ooy 

‘L,s 1 c D , s  1 %,s 

C T , ~  = 0.90 

0.710 

1.005 
1.136 

1.361 

1.487 

. 855 

1.264 

1.429 
1.469 

1.480 
1.468 
1.420 
1.390 
1.333 
1-295 
1.242 
1.189 

-___ 

-0.919 
-.849 
-.755 
-.634 
- .508 
- .361 
-.eo4 
- .061 

.069 

.198 

.315 

.395 

.4>6 

.5U 

. 3 8  

.61R 

.638 _____ 
C T , ~  = 0.60 

0.076 

.069 

.068 

.074 
SO75 

e057 
.054 
.054 
.064 

.084 

.io8 

.l32 

.155 

.185 

.210 
* 239 

.077 

- 

~~ 

0.993 
1.255 
1.494 
1-731 
1.841 

1.842 
1.838 

1.783 
1.717 
1.664 
1.496 
1.223 

-0.472 

- .229 
- .060 

.120 

.e71 

.420 

.538 

.626 

.713 

.764 

.731 

-. 368 
-0.070 
- .074 
- .O84 
- .089 
-.097 
- .088 
- .075 

- .026 
-.003 

.020 

. O 1 8  

- .04j 

____._ 

0.826 
1.019 
1.199 
1.380 

1.606 
1.622 
1.632 
1.626 
1.582 
1.515 
1.480 
1.424 
1.344 
1.247 
1.047 

1 * 509 

( b )  Fuselage data 

1.208 
1 * 519 
1.812 
2.054 
2.247 
2.055 
1.973 

1 * 339 
1.553 

-0.199 
- .192 
- .203 
- .?Ih 
- .214 
- .18> 
-. 191 
- .I49 
- . l>O 

CL,S(  fus )  

c T , s  = 0.80 

0.023 
.024 
.026 
.033 
.033 
.05> 
.072 
.072 
.065 

.047 

.059 

.045 

.Ob5 

.037 

.015 

.006 

C T , s  = 0.60 

0.061 
.064 
.079 
.093 
. l o2  
.113 
,114 
.io7 
. lo4 
.098 
.092 
.055 

cT,r, = 0.50 

0.067 
.078 
.092 
.loo 
.107 
.098 
.101 
.069 
.046 



C L , s  CD,S Cm, s ‘D,s C,,S 

-0.743 
- .668 
-.548 
-.4E 
- .262 
- .117 
.027 
.169 
.289 
.398 
.466 

.518 

.597 

* 497 
* 507 

.545 

.616 

0.005 

.015 

.003 - .002 
0 
- .018 
.003 
.011 
.038 
.078 

.169 

.22a 

. 011 

.094 
* 133 

.194 

.249 

e TABLE 4.- AERODYNAMIC DATA FOR UP-AT-TIP ROTATION, BASIC LEADING EDGE, AND 6f = 60° 

( a )  Wing data 

= 0.80 

0.880 
* 983 
1.110 
1.256 
1.352 
1.423 
1.466 
1.476 
1.478 

1.418 

1.316 
1.265 
1.221 
1.177 
1.124 

1.467 

1 * 371 

1.008 

1.380 

1.612 
1.682 
1.671 
1.604 
1.558 
1.481 
1.440 
1.394 
1.333 
1.265 
1.010 

1.204 

1 - 505 
-0.582 
- .456 
- .322 
-. 177 
- .012 
.156 
.289 
.355 
.425 
.495 
.609 
.697 
.762 

.615 
* 772 

-0.053 
- .058 
-. 057 
- .Ob5 
- .060 
-.065 
- * 053 
.004 
.030 
.om 
.068 
.088 
.108 

.176 

.159 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 

: T , ~  = 0.30 C T , ~  = 0.60 

1.255 
1.499 
1.684 
1.881 

1.853 
1.802 
1.696 
1.611 

1.951 

1.323 

-0.268 
- .149 
.015 
.196 
.377 
* 473 
.564 
.641 
.705 
.TO4 

-0.157 
- 159 
-.148 
- .161 
- .158 -. 117 
- .071 
- .054 
- .020 
- .008 

1.543 
1.774 
2.024 
2.269 
2.284 
1.954 
1.845 
1.357 

0.137 
.267 
* 437 
.646 
.806 
.826 
.934 
.a46 

-0.338 
- .261 
- .276 
- .272 
- .182 

- * 275 

- * 173 
- .142 

( b )  Fuselage data 

CL,S( fus) 

c T , ~  = 0.90 C T , ~  = 0.80 CT = 0.60 c T , ~  = 0.30 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 

-0.018 

- .009 
- .007 
- .005 

- .014 

- .004 
.002 
.004 
.006 
.004 
.003 

- .005 -. 016 
- .022 
- .025 
- .c23 
- .015 

0.019 
.019 

.027 

.065 

.o52 

.Ob5 

.039 
,032 
.031 
.034 
.ojo 
.010 

.020 

* 035 
,050 

0.081 
.083 
.084 
.089 
.lo1 
.lo2 
.lo2 
.oaa 
.oaj 
.051 

0.106 
.116 
.126 
.125 

.086 

.089 

.11a 

* 039 
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TABLE 5.- AERODYNAMIC DATA FOR UP-AT-TIP ROTATION, BASIC LEADING EDGE WITH FENCES ON, 

AND 6f = 20° 

(a) Wing data 

-0.880 
- .811 
-.719 

-.449 
- .287 - .118 
.062 

.345 

.498 

.683 

.633 

- 592 

. 208 

.448 

.566 
-640 

a, aeg 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 

0.084 
.089 
.086 
.085 
.0b1 
.076 
.061 
.050 

.066 

.123 

055 

.085 

.146 

.174 

.202 
* 197 

5 
10 
15 
20 
25 
30 

C T , ~  = 0.60 

0.042 
-055 
.066 
079 
.092 
.111 
.l36 
.140 
.l34 
.125 
.lo9 

35 
40 

c T , ~  = 0.30 

0.038 
.055 
.072 
.090 
.loo 
.125 
.154 
.127 

45 
50 

70 
75 
80 
85 

0.515 

.978 
1.109 
1.229 
1.321 
1.389 
1.435 
1.462 
1.468 
1.453 
1.423 
1.384 

.674 

.832 

1.336 
1.296 
1.267 

0.751 
.9m 
1.258 
1.493 
1 707 
1.821 
1.89 
1.923 
1.892 
1.865 
1.796 
1.407 

-1.039 
-.969 
-.895 
- . 7 9  
- .678 - .542 
- - 398 
- .243 
-so95 
.045 
.184 
.292 
391 
.475 
.542 
.6m 
.640 

C T , ~  = 0.60 

-0.625 

- .267 
- .096 

.io8 

.300 
475 
-614 
.744 
.839 
* 797 

-e525 
-.408 

0 137 
.144 
.151 
.148 
.149 
* 139 
.l24 
.120 
.116 
.112 

* 135 

157 

.119 

.142 

.191 

.289 

.228 

0.002 
.006 
-003 

- .m4 
- .012 
- .041 
- .Ob9 
- .046 
- .028 - .003 

.or( 

.032 

0.604 
.805 
1.001 
1 * 179 
1.341 
1.468 
1 * 550 
1.616 

1.633 
1.584 
1.521 

1.326 

1.640 

1.446 
1.393 

1.114 

c T , ~  = 0.30 

0.870 
1.194 
1.514 
1.822 
2.057 
2.204 
2.219 
1.825 

( b )  Fuselage data 

-0.222 -. 130 
.003 
.176 
.364 

.784 

.868 

* 590 

-0.129 

- .127 - .111 
- .138 
- .147 
- * 173 
- .I78 
- .192 

c T , ~  = 0.90 

0.018 
.013 
.om 
,007 
.011 
.019 
.025 
.029 

.025 

.016 

.014 

.012 
-.m2 

- .021 
- .Oh9 

.028 

-.015 

CT s = 0.80 

0.029 
.032 
.033 
.036 
.044 
. o6e 
.078 
.078 

.071 

.079 

.054 

.038 

.012 

.062 

. I  
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C L , s  

T A B U  6.- AERODYNAMIC DATA FOR UP-AT-TIP ROTATION, BASIC LEADING EDGE WITH FENCES ON, 

AND 6f = 40O 

CD,S Cm, S C L , s  cD, s Cm, S 
a, deg 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 

c T , s  = 0 - 9  

0.699 -0 - 909 0.070 
.848 -.842 .076 - 993 - .742 * 077 

1.124 - .618 . 6 7  
1.256 - .493 .065 

1.425 - .188 .050 

1 * 495 . l l 4  .044 
1 - 503 .247 .051 

1.395 .518 .io5 
1 * 349 .579 133 

1 - 34’7 -. 343 .056 

1.470 -.034 .046 

1.476 - 371 .063 
1.436 455 .084 

1 * 313 .666 - 173 
1 277 - 723 233 

C T , ~  = 0.60 

(a) Wing data 

C T , ~  = 0.80 

0.832 -0.762 0.015 
1.011 - .667 .022 
1.208 -.548 .019 
1.388 - .402 .008 
1.526 - .238 0 

1.676 .111 - .022 

1.683 .405 - .003 
1.641 509 .030 

1.420 .672 .119 
1.351 - 717 .158 

1.622 - .062 - .014 

1.700 .274 - .018 

1 557 .559 055 
1.488 .613 * 095 

1,263 * 729 * 195 

c T , s  = 0-j0 

a, del3 

5 

1-5 
10 

20 

30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 

25 

1.006 
1.256 
1.502 
1 - 730 
1.882 
1 957 
1.977 
1 * 957 

1 597 
1.920 

CL,s (  fus) 

c T , s  = 0.9 C T , s  = 0.80 CT,s = 0.60 c T , ~  = 0.30 

0.002 0.026 0.064 0 075 

-.007 .032 .090 .104 
- .006 .028 .076 .092 

0 * 040 .lo2 .123 

.a16 .063 * 139 .163 

.010 .068 .142 .152 

.010 .071 .140 .119 

.005 .063 .130 

.004 .047 ,119 - 139 

-.m2 * 059 .094 
- .002 .046 
-.m3 .Ob5 
- .010 .044 -. 024 -037 
-.037 .022 - .050 

-0.473 
- - 371 
- .226 
- 053 

.143 

.346 

.524 

.674 

.785 

.805 

-0.075 
-.076 
- .092 
-.O88 - .lo4 
- .116 - .118 
- .099 
- .058 
- .051 

1.203 
1.518 
1.812 

2.276 
2 075 

2 315 
2 * 235 
1.720 

-0.077 
.0b9 

-0.198 
-.m6 - .212 - .207 - .221 - .236 - .238 - .I88 

(b) Fiselage data 
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TABLE 7.- AERODYNAMIC DATA FOR UP-AT-TIP ROTATION, BASIC LEADING EDGE WITH FENCES ON, 

AND 6f = 60’ 

0.877 
.9@5 

1.117 
1 * 259 
1 * 351 
1.418 

1.493 
1.513 
1.484 
1.440 
1.397 

1.468 

1 - 327 
1.286 
1.246 
1.190 

( a )  Wing data 

-0 737 
- .663 
-. 551 
-.b3 
-. 262 

.205 

.360 

.464 

.538 

.558 

- .114 
.04j 

.571 

.606 

.675 
f705 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 

a,  deE 

5 
10 
15 
20 
25 
30 
35 
k0 
45 
50 
55 
60 
65 
70 
75 
80 

CL, s (  fus ) 

c T , ~  = 0.90 C T , ~  = 0.80 C T , ~  = 0.60 c T , ~  = 0.30 

-0.014 0.024 0.082 0.115 
- .013 .024 .092 .123 
- .009 .032 * 099 * 137 
- .006 .039 .io7 .148 
- .002 .Ob9 .120 .158 
.001 * 057 .133 .165 

. 1 42 0 .060 .131 

.074 0 .051 .117 
- .006 .038 .io7 
- .007 .026 .056 
- . 0 9  .026 
-.014 .023 
- .023 .025 - .032 .O20 - .045 .010 
- -056 

5 1.261 
10 

1 971 

1 * 897 
1.816 

1.964 

1.452 

0.004 
.016 
.024 
* 007 
.001 
.003 

- .002 
- .007 
-.004 . 008 
.Ob 
.092 
.118 
.152 
.189 
.233 

~ ~~ 

-0.271 
-.la 
.013 
.203 
* 391 
* 572 
.722 
.835 
* 909 
.849 

-0.150 

- .156 - .160 
- ,158 
- .156 

- .io6 
- .058 

- .151 

-a135 

- 037 - 

1.011 
1.207 
1.378 
1.498 
1.611 
1.682 

1.676 
1.621 

1.398 

1 705 

1 553 
1.454 

1.323 
1 * 259 
1.022 

-0.584 
- .456 
- .322 

- .006 
.172 
.352 
.467 
.533 
.593 
.640 
-731 
.777 
.789 
.635 

- .169 

C T , ~  = 0.30 

-0.035 

- .O58 

- .065 

-.059 

- .062 

- .078 

- .019 
.018 
.051 
.065 
.097 
.139 

- -079 
- .049 

* 173 

1.521 
1.784 
2.041 
2.245 
2.375 
2.310 
2.187 
1.447 

0 133 
.27? 
.434 
.628 
.836 

1.024 
1.172 

.907 

-0.276 
- .?76 
- .261 
- .e63 
- .280 
- .267 
- -255 -. 142 

1 

(b)  Fuselage data 
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TABLE 8.- AERODYNAMIC DATA FOR UP-AT-TIP ROTATION, INBOARD SLAT, AND €y = 20’ 

CL,s 
a, 8% 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 

cD,s C,, S 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 

-0.868 
- .818 
- .728 - .616 
-e319 
-. 153 
.158 
-311 
.419 
.491 
.557 
.621 

-.482 

.015 

.653 

(a) Wing data 

0.113 
.i22 
.109 
.106 

.085 

.071 

.068 

.087 

.106 

.132 

.163 

.180 

* 095 

.075 

* 195 

0.658 

1.401 
1 * 732 
2.045 
2.035 
2.368 
1 919 
1.575 

1.002 

0.424 

.742 

.580 

.go6 

1.163 

1.374 
1.427 
1.437 
1.434 
1.410 

1 * 035 

1 * 279 

1 * 392 
1.354 
1.310 
1.266 
1.220 

-0.227 -0.113 

-. 019 - .119 
.129 - .126 
.316 - .128 
.521 -e135 
729 - .1k2 
.766 - .io9 
.785 - .111 

- .149 -. 114 

-1.009 -. 963 
- .893 
-.€a5 
-.700 
-.575 -. 431 
- .274 
- .127 
.009 
.=3 
.217 
.328 
.409 
.469 - 531 
.594 

0.163 

.163 

.156 

.116 

.116 

.115 

.123 

.167 

.192 

.232 

.164 

.I66 

.145 

.l34 

137 
.I44 

.254 

C T , ~  = 0.60 

0.580 -0.605 

1.421 - .286 
1.867 

-a530 
1,149 - .430 
1.662 - .116 
1.947 .249 
1.807 .341 

1.661 .640 
1.702 505 

0.025 

.007 

- .015 

.022 

.001 

- .024 
-. 024 
.004 

- .002 
.oll 

0.489 
.692 
.904 
1.111 
1.289 
1.446 
1.554 
1.601 
1.620 
1.641 
1.598 
1.540 
1.468 

1.322 
1.399 

(b) Fuselage data 

C T , ~  = 0.90 

0.021 
.023 
.017 
,014 
.021 
.021 

* 033 

035 

.025 

.034 

.038 

.018 

.023 

.025 

.034 

.024 

.014 

C T , ~  = 0.80 

0 -035 
.041 
.Ob3 
.046 
.050 

.071 

.081 

.083 
* 075 
.068 
.060 
.066 

* 059 

.049 
* 033 

0.034 
.051 

.065 

.078 

.089 

.091 

.087 

059 

.086 

.095 

0.031 
.063 

.058 

.063 

.065 

.054 

.084 

.093 

.053 
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TABLE 9.- AERODYNAMIC DATA FOR UP-AT-TIP ROTATION, INBOARD STAT, AND 6f = 40' 

CL,S 
a, deg 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 

CD, S cm, s 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 

-0.498 
-.401 
- * 253 
- .092 
.io5 
313 
.457 
.460 
.616 
.743 
.718 

i5 
80 
85 

-0.050 
- .056 
-SO75 
-.om 
- * 097 
- .io5 
.@37 

.005 

.027 

.002 

.018 

i I 

(a) Wing data 

0.563 

.ego 
1.027 
1.172 
1.301 

1 - 457 
1.489 
1.486 
1.460 
1.415 
1-373 
1 - 315 
1.283 
1.230 
1.183 

.724 

1 - 395 

0 - 799 
1.086 
1.417 
1.672 
1.894 
2.016 
2.031 
1 * 777 
1.787 
1.757 
1.395 

c T , s  = 0.9 

-0.937 
- .878 
-.791 - 675 
-.545 - * 391 - .230 - .066 
.080 . m5 
* 305 
.383 
.436 
.488 
.553 
.582 
.632 

0.115 
.117 
.io6 

.071 

.052 

.Ob5 

.046 

.052 

.67 

.098 

.125 
* 153 - 177 
.212 
.245 

095 
-075 

CL,s  CD,S 

0.698 
.922 
1.134 
1.346 
1 539 
1.665 

1.699 
1.698 

1.630 
1.565 

1.408 
1 313 
1.100 

1.714 

1 707 

1.478 

C T , ~  = 0.80 

-0.835 
-.759 - .647 
- .495 -. 322 - .150 
.103 
.241 
-369 
.518 
.587 
.649 
.689 
.714 
.743 
.654 

c T , ~  = 0.30 

0.956 -0.121 
1.349 
1 * 737 
2. @6l .353 
2 297 
2.460 
2.445 .946 
1.721 .794 
1.465 .827 

0.083 

.066 

.036 

.028 
- .028 - .025 
0 
.051 
.066 
.092 
.125 
.160 

.217 

.218 

-073 

.195 

-0.167 - .187 
- .209 
- .2011 -. 212 
-.m8 - .191 
- .140 
- .110 

I 1 

(b) Fuselage data 

c T , ~  = 0.90 

0.014 
.012 
.018 
.027 
.023 
.025 
.030 

.029 

.025 

.019 

.019 

.009 
-.m3 
-.009 

.016 

.023 

033 

C T , ~  = 0.80 

0.031 
.@44 
.Ob3 
.om 
.056 
.062 
.071 
.079 
.071 
.62 
.050 
039 
.052 
.036 
.021 
. (339 

C T , ~  = 0.60 C T , ~  = 0.30 

0.062 
.085 
.086 
.087 
.109 

.106 

.032 

,114 

-053 
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C T , ~  = 0.60 

0.064 
.082 
.087 
095 
.loo 
.loo 
.092 
.064 

c T , ~  = 0.30 

0.091 
.102 
.114 
.122 
.124 
.116 
.0a1 
.014 

TABLE 10.- MRODYNAMIC DATA FOR UP-AT-TIP ROTATION, INBOARD SIAT, AND 6f = 60’ 

(a) Wing data 

c T , ~  = 0.90 C T , ~  = 0.80 

5 
10 
15 
x) 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 

5 
10 
15 
20 
25 
30 
35 
40 
45 

0 705 
.849 
.987 

1.138 
1.280 
1.366 
1.423 
1.452 
1.4% 
1.438 
1.491 
1 * 351 
1.307 
1.262 
1.217 
1.156 
1.114 

-0.823 
-.746 
-. 639 - .497 
-*323 - .158 - .002 - 137 

.249 

.342 

.423 

.454 

.482 

.537 

.547 

.587 
* 637 

0.074 
.069 
.062 
,030 
.006 

-.009 - .007 
-.003 

.006 
037 

.Ob9 

.083 

.124 

.160 

.193 

. a 7  
* 233 

0.817 
1.031 

1.449 

1.631 
1.608 
1.614 
1 577 
1.482 
1.408 
1.342 
1.260 
1.021 

1.254 

1 . 9 4  
1.656 

-0.653 
--551 
- 390 
- .212 - .028 
.115 
.217 
* 325 
.455 
.566 
.615 
.678 
.7@5 
.685 
.587 

0.009 
0 
- 035 
- .052 
-.&a 
-.064 
- .032 
0 

.007 

.038 
-059 
.084 
* 135 

* 177 
.171 

C T , ~  = 0.60 c T , ~  = 0.30 

1.276 
1 - 579 
1.990 
2.310 
2.430 
2.484 

1.473 
2.285 

0.077 
195 

.427 

.663 

.857 
1.017 
1.001 

.789 

-0.248 
- .252 
- .274 
- .289 - .286 - .258 
- .180 
-.loo 

-0.324 
- .222 
-.054 

.171 

.368 

.524 - 517 

.481 

.581 

1 * 039 

1.593 
1.293 

1.839 

1. a54 
1.637 

1.987 
2 035 

1.435 

-0.119 
-.I.ll 
-.Q8 - .156 - .162 
-e139 
-.O64 

-.002 
.019 

(b) Fuselage data 

a, deg 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 

0.005 
.010 
.016 
.022 
.027 
.028 

.030 

.032 

.026 

.019 

.011 
- .005 - .012 - .ala 

.oo2 

.019 

.024 

0 . 0 9  
037 

. O M  

.048 

.051 

.061 

.06a 

.070 

.058 

. O M  

.029 

.034 
-039 
-027 
.W7 

.056 

I 
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TABLF, 11.- AERODYNAMIC DATA FOR UP-AT-TIP ROTATION, INBOARD SLAT m T H  FENCES ON, 

AND 6f = 20’ 

(a) Wing da ta  

CL,S 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 

5 
10 
15 
2U 

25 
30 
35 
40 
45 
50 

cD,s  C,,S 

0.491 -0.872 
.682 - .809 
.903 - 725 
1.105 -. 617 
1.292 - .477 
1.576 -.123 

1.671 350 
1.622 .453 
1.538 .498 
1.452 .336 
1.385 .602 
1.317 .640 
I. 129 .617 

1.455 - .310 

1.627 .053 
1.666 .207 

0.422 
.582 
.738 
.897 
1.036 
1.163 
1.277 
1 - 370 
1.424 
1.459 
1.471 
1.444 
1.410 
1.378 

1.271 
1 * 332 

1.225 

0.114 
.119 
.109 
.107 . 0 9  
* 077 
.061 
.0b3 
.049 
.072 
.096 
.121 
.152 
* 177 
.201 
.e07 

-1.004 
- e  965 
- .898 
- .813 
-e705 
-e589 -. 435 
- .271 
- .120 

.030 

.165 

.269 

.j61 

.440 
* 505 
.557 
592 

a, deg 

5 
10 
15 
20 
25 
30 

40 
35 

0.159 
.169 
.172 
.163 
.162 
.152 
.137 
.122 
-116 
.113 
.111 
.129 
.143 
.164 
.I95 
* 233 
.261 

cT,s = 0.90 

0.026 
.o27 
.024 
.022 
.025 
.026 

.036 

.034 

- 035 

0.576 -0.602 -. 541 
1.154 
I. 442 -. 281 
1.679 
1.874 
1.996 
1.987 
1.896 .648 
1.774 .757 

CT,s = 0.80 c T , ~  = 0.60 

0.038 0.043 
.Ob2 .060 
.a@ .066 

.050 .083 

.059 .092 
-073 .io7 
.076 .119 
.070 .114 
.067 .098 
.062 
.060 

.049 .072 

0.025 
.021 
.008 

- .008 
- .olg 
-.033 
-.034 
-.o’t5 
- .020 
- .011 

C T , ~  = 0.30 

0.043 
* 073 
.071 

.083 

.094 

.092 

.066 

.084 

.074 

c T , ~  = 0.30 

0.658 -0.237 
1.034 
1.458 - .021 
1.772 
2.034 
2.298 .547 
2-379 .766 
1.926 .795 
1.712 . 882 

-0.088 

-. 114 
- .127 
- .126 
- .131 
-.l@ 
- .120 
-.1@ 

- .116 

I 1 

(b) Fuselage d a t a  

.025 

.027 

.0?5 

.025 

.ooy 

.013 
0 

- .001 I 1 

+ 
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TABLE 12.- AERODYNAMIC DATA FOR UP-AT-TIP RGTATION, INBOARD SLAT WITH FENCES ON, 

AND 6f = 40’ 

(a )  Wing data 

CL,S 
a,  

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 

c D , s  C,,, 

~ 

a ,  6% 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 

C L , s  c D , s  %,S 

0 799 
1.084 
1.405 
1.698 
1.887 
2.058 
2 * 095 
2 * 059 
1 * 999 
1.683 

0.549 
.698 
.867 
1.018 
1 * 155 
1.286 
1.374 

1.480 
1.446 

1.483 
1 - 475 
1.424 
1 * 372 
1 * 335 
1.314 
1.216 

C T , ~  = 0.60 

-. 0497 
-*397 
- .250 
- .067 
.131 
.337 
* 529 
.687 
.801 
.798 

-0.921 0.115 
- .867 .I21 
- .777 .io7 
- .660 .io3 
-.539 . 0% 
- e  383 .063 
- .222 - 053 
- .Ob5 .043 

.246 .Ob0 

.io5 - 037 
f357 .058 
.426 .082 
.478 .112 

.634 -178 

.598 .211 

* 531 .142 

-0.038 
-.om 
- * 077 
- -094 
- .114 
- .io8 
- .io8 
- .080 
- .052 
- .o26 

C T , ~  = 0.80 

0.641 
.856 
1.083 
1.299 
1.484 
1.611 
1.691 

1.710 
1.663 
1.605 
1.512 
1.405 
1.337 
1.261 
1.048 

1 * 705 

-0.781 - .700 - .584 - .438 -. 264 
-SO75 

* 275 

* 519 

.107 

.k17 

.585 
A02 
a635 
.662 
.685 
* 597 

CT,~ = 0.30 

0.065 
.056 
.0b2 
.021 
.005 
-.013 -. 027 

.025 

.065 

.110 

.124 

.158 

.e03 

-. 024 
- .004 

.195 

0.944 

2.063 
2.296 
2.466 
2.469 
1.782 

-0.116 
.013 
.170 
.361 
.573 
* 795 
1.006 
.851 

-0.156 
- .183 
- .198 

- .209 
- .219 
- .176 

- 199 
- .194 

(b) Fuselage data 

CL,S(  fus) 

c T , s  = 0.9 

0.018 
.019 
.022 
.024 
.028 
.029 
.032 
,030 
.022 
.013 
.011 
.010 
.006 

- .007 
- . @28 
- .004 

CT,s  = 0.80 

0.032 

.052 

.052 

.064 

.071 

.@64 

.063 

.054 

.@49 

.041 

.044 

.041 

.021 

.009 

.043 

* 055 

C T , ~  = 0.60 

0.053 
.075 
.087 
.093 
.lo4 
.io9 
.121 
.123 
.112 
.092 

= 0.30 

0.067 
.loo 
.loo 
.103 
.109 
.111 
.1@4 
* 075 
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TABLE 13.- AERODYNAMIC DATA FOR UP-AT-TIP ROTATION, INBOARD SL4T WITH FENCES ON, 

AND 6f = 6oo 

(a)  Wing data 

CL,s 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 

cD,s  Cm,s 

0.671 
.817 
,966 
1.115 
1.246 
1 * 350 
1.425 
1.466 
1.478 
1.460 
1.423 
1.369 
1 * 319 
1.285 
1.256 
1.246 
1.112 

-0.827 
-e751 - .642 - .504 
- - 338 
- .160 
.ol2 - 175 
.322 
.454 
.538 
.540 
.567 
.593 
.662 
.625 
.626 

1 * 059 
1 * 333 
1.589 
1.850 

2.082 

1.996 
1.902 

1 - 993 
2.054 

1.431 
1 * 277 

1.282 0.075 
1.615 .191 
1.986 .399 
2.233 .621 

2.528 1.185 
1.582 .886 

2 - 397 .844 
2 * 570 1.045 

-0.326 - .208 
-.051 
-159 
-378 - 576 
.735 
.853 
.922 

747 
* 770 

-0.304 
-.237 
- .252 
- .265 
- .274 
--235 
- .202 -. 115 

~~ 

0.079 
.080 
* 057 
.044 
.019 

- .005 -. 014 
- .018 
-.ox? 
- .005 
.017 
.067 
.lo2 
.l56 
* 197 
,276 
237 

-0.111 
- .117 
- .126 
-.149 
- .170 
-.I53 -- 135 
- .092 
-.046 
- .013 
.029 

1 CT = 0.80 

0.818 

1.258 

1.583 
1.671 

1.689 
1.655 

1.501 

1.024 

1.440 

1.703 

1,583 

1.391 
1.323 
1 - 253 
1.063 

-0.662 
-e551 - .397 - .206 
-.034 
.141 

.470 
307 

.560 

.607 

.646 

.693 

.700 

.620 

.723 

0.014 
.002 - .031 
-e053 
- .070 
- .070 
-.064 
- .063 
- .022 
.021 
.051 
.074 
.111 
.166 
.172 

(b) Fuselage data 

I 

a, 4% 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 

C T , ~  = 0.90 

0.006 
.012 
.020 
.030 
059 

* 033 
.026 
.018 
.018 
.019 
.016 
.002 

- .007 
-.017 

- .056 
.009 

-.034 

C T , ~  = 0.80 

0.033 
.Oh2 
.054 
.058 
.060 
.060 
.062 
.@53 
.036 
.027 
.022 
.021 
.027 
.027 
.022 

C T , ~  = 0.60 

0.068 
.085 
.096 
* 099 
.io7 
.110 
.119 
.lo2 
.089 
.Ob5 
.020 

C T , s  = 0.30 

0.101 
.114 
.124 
.118 
.128 
.130 

.@62 

.131 

. I  

I 
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TABLE 14.- AERODYNAMIC DATA FOR UP-AT-TIP ROTATION, FULL-SPAN SLAT WITH 

FENCES ON, AND €y = 20’ 

CL,s I ‘D,s 

5 
10 
15 
20 
25 
30 
35 
40 
45 
5Q 
55 
60 
65 
70 
75 
80 
85 

5 
10 
15 
20 
25 
30 
35 
4 0  
45 
50 
55 
60 
65 

CUl.S 

5 
10 
15 
20 
25 
30 
35 
40 
45 
w 
55 
60 
65 
70 
75 
80 
85 

0.400 
.561 - 729 
.884 
1.026 
1 - 153 
1.268 
1.363 
1.422 

1.463 
1.433 
1.391 
1.356 
1.318 
1.259 
1.212 

1.456 

(a) Wing data 

-0.996 
-.952 

- .8O5 - .700 
-.577 
- .429 
-.269 
- .113 
.163 
259 
.347 

.547 
594 

- a  897 

.034 

.422 

.491 

c~ = 0.60 

0.518 
.811 

1.427 
1.671 
1.875 

1.135 

1 995 
1 - 991 
1 - 953 1.965 

1.878 
1.763 
1.620 

C T , ~  = 0.30 

0.156 
.156 
.169 
.156 - 157 
.149 
133 
.118 . llo 
.110 
.112 
-127 
* 137 
.160 
.192 
.225 
* 259 

-0.601 
- .534 
- .427 
- -279 
- .lo3 
.a7 - 295 
.478 
.623 
.769 
.868 
.921 
.939 

0.028 
.014 
.006 

- .011 
-.os3 
-.022 
- .016 - .017 
.016 
.063 
.099 

1 .I21 

-.004 

0.465 
.666 
.892 
1.0% 
1.284 
1.445 
1.564 
1.662 
1.670 
1.666 
1.619 
1.549 
1.466 
1.393 
1.333 
1.253 

(b) Fuselage data 

0.562 
.979 
1.410 
1.732 
2.043 
2.300 
2 e392 
2.466 
2.331 
2.246 

~- 

-0.862 
- .811 
- .728 

- .475 
-*309 
-.I20 

* 057 
.215 
.348 
* 455 
.516 
.558 
.624 
.666 
.689 

- .614 

C T , ~  = 0.30 

0.106 
.113 
.107 
.101 
.084 
.073 
.059 
.050 
.058 
.074 
-099 
.131 
.158 
.170 
.211 
.238 

-0.249 -. 154 
-.026 
.132 - 327 
.546 
,777 
.986 
1.101 
1.242 

-0.073 -. 114 
-.121 - .122 - .128 - .122 
-.146 
- .114 
- .085 -. 072 

1 

0.027 
.029 
.025 

.026 
,026 
.032 

.031 

.023 

.025 

.025 

.021 

.008 
-.m1 
.014 
-.005 

.024 

-033 

CT = 0.80 

0.040 
.046 
.047 
.Ob7 
.050 

.072 

.071 

.065 

.062 

.058 

* 053 
.09 

.057 

* 075 

.054 

.015 

~~ 

0.042 
.061 
.068 

.081 

.086 

.io5 
,119 
.134 
.lo1 
.090 
.075 

075 

.054 

0 033 
,072 
.055 

.079 

.091 

.0g4 

.125 

.129 
, .129 

- 075 

I 

i 
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TABLE 15.- AERODYNAMIC DATA FOR UP-AT-TIP ROTATION, FULL-SPAN SLAT WITH 

FENCES ON, AND €if = 40' 

C L , s  
a, deg 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 

'D,s C,,S 

( a )  Wing data 

a, 4% 

5 
10 
15 
20 
25 
j u  
35 
40 
45 
50 
95 

CL,S( fus) 

c T , ~  = 0.90 C T , s  0.80 C T , ~  = 0.60 C T , ~  = 0.30 

0.023 0.038 0.048 0.061 
.021 .Ob1 .072 .099 
.022 .051 .087 .098 

.10h .023 .033 .096 
.026 .05> .io6 .113 

.113 .028 .Ob5 .112 
.029 .071 .128 .108 

.118 .032 .06j .122 
.021 .057 .113 .123 
. O l j  .054 .093 .098 
.010 . O l i A  .075 

0 -515 
.672 
.a40 
.993 

1.148 
1.284 
1.381 
1.445 
1.479 
1.499 
1.473 
1.423 
1.375 
1.329 
1.293 
1.227 
1.176 

c T , s  = O . 9  

-0.941 - .876 
-.a01 
- .681 
- .547 -. 384 
- .226 
-.048 

.094 

.245 

.417 

.362 

.474 

.538 

.619 

.603 

.636 

C T , ~  = 0.60 

0.737 
1.049 
1.402 
1.680 
1.904 
2.061 
2.105 
2.067 
2.023 
1.957 

1.689 
1.836 

0.113 
. le5 
.120 
.098 
.088 
.058 
.055 
.ob 
.039 
.042 
.060 
.087 
.io7 

.189 

.142 
* 177 
.242 

-0.523 

-.doc! 

-.073 
.124 
.337 
.530 
.693 
.805 
.921 
.972 
.991 

- .4+9 
-0.028 
-.054 
- . o b  
-e095 -. 105 
- .lo1 
- .lo2 
- .072 
- e 0 3 9  
0 

.0>2 

.085 

CL,s  c D , s  

0.601 

1.058 

1.486 
1.622 
1.698 
1.722 
1.717 
1.687 
1.620 
1.524 
1.420 
1.368 
1.290 

.838 

1 293 

-0.798 
- 725 - .611 
- .452 
-. 269 
- .089 
.io3 
.274 
.415 
* 525 

.605 

.643 

.695 

.724 

.>a9 

I 
c T , ~  = 0.30 

1.316 
1.728 

2.306 
2.478 
2.509 
2.426 
2.305 
2.144 

0.072 
.060 
.051 
.022 
.003 
-.013 
- .020 
-.016 
.003 
.028 
.076 
.111 
.131 
.173 
.206 

-0.144 
-.a3 

.I55 

.346 

.562 

.796 
1.017 
1.170 
1.248 
1.181 

-0.158 
- .194 
- .202 
- .196 
- .193 
- -199 

-. 173 
- .194 

- .io9 
- .063 

I 1 

(b) Fuselage data 
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TABLE 16.- AERODYNAMIC DATA FOR UP-AT-TIP ROTATION, FULL-SPAN SLAT WITH 

FENCES ON, AND 6f = 60' 

CL,s 

( a )  Wing h t a  

cD,s  Cm, s 

5 
10 
15 
x) 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 

0.626 
.800 
.940 
1 - 093 
1.236 
1.354 
1.418 
1.465 
1.466 
1.463 
1.402 
1.358 
1. so8 
1.578 
1.244 
1.240 

-0.831 
- .754 

- - 517 -. 344 
- .158 
0 

.178 
a307 
.450 
. 5 1 ~  
.537 
.549 
.@3 
.655 1 ,625 

-. 649 

0.087 
.081 
.069 

.023 

- .005 

-. 009 
- .007 

.029 

.067 

.112 - 155 

.191 

.Oh7 

- .008 

- .014 

.274 

C L , s  cD,s Cm,s 

0 747 

1.231 
1.426 
1.578 
1.660 
1.711 
1.700 
1.654 
1.586 
1.498 
1.391- 
1.336 
1.265 
1.198 
1.127 

- 971 
-0.647 
- -577 
- .3?9 
- .219 - .Ob2 
-133 - 307 
* 473 
.561 
.631 
.648 
.694 
.741 
.738 
.736 
.736 

0.013 
.005 - .038 -. 054 

- .063 

-a057 
-e057 

- .061 

-. 025 
.016 
.061 
.068 
.114 
.165 
.199 
.228 

C T , ~  = 0.60 

50 
55 
60 

0.966 
1.267 
1.562 
1.823 

2.081 
1.991 

2.055 
1 * 997 
1.924 
1.830 
1.693 
1.536 

-0.367 
- .234 
- .065 

.14? 

.363 

.577 

.728 

.853 

.948 

1.031 
1.019 

1.010 

-0.088 
- .io5 
-.I21 
- .145 
-e159 
- .138 -. 115 
- .074 
- .O46 
.010 

.075 

.051 

1.166 
1.538 
1 * 933 
2.209 
2 * 391 
2.528 
2.513 
2.387 
2.163 
1.963 

(b) Fuselage data 

0.039 
.164 
.386 
.623 
.840 

1.056 

1.354 
1 * 329 

-0.225 

- .250 - .250 

- .232 

-. 131 -. 109 
- .031 

- .222 

- .258 

- .190 
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C L , s  cD,s Cm, s CL,S cD,s Cm,s 

0.124 
.136 
133 
.l34 
.l34 
.123 
.112 
.110 
.lo2 

. U P  

.178 

.221 

.lo4 

.io8 

.138 
153 

0.589 
.788 
991 

1 * 179 
1.344 
1.468 
1 553 
1.625 
1.656 

1.528 

1.346 
1.262 

1.642 
1 597 

1.465 
1.410 

TABLE 17.- AERODYNAMIC DATA FOR UP-AT-TIP ROTATION, OUTBOARD SIAT WITH FENCES ON,  

AND 6f = 20' 

(a) Wing data 

C T , s  = 0.9 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
6:, 
70 
75 
80 

5 
10 
15 
x) 
25 
9 
35 
40 
45 
50 
55 
60 
65 

0.507 
.665 
.830 

1.112 
1.229 
1.328 
1 395 
1.448 
1.481 
1.469 
I. 456 
1.418 
1.388 
1.344 
1.308 

.983 

-0.892 - .815 
-*725 
- .597 -. 4.56 
- .294 
- .117 
*053 
.212 
.339 
.444 
.518 
.579 
.655 
.7m 
.736 

0.073 
.077 
-083 
.084 
.072 
.068 

.058 

.057 

.069 

.095 

.121 

.148 

.174 

.215 

.234 

a057 

-1.051 
- .986 - .902 
-.806 
-.a4 
-.550 
-.404 
- .250 -. 100 
.041 
.182 
.2@ 
390 
.a1 
.555 
.6b 

cT,s = 0.60 c T , ~  = 0.30 

-0.136 
- .131 - -130 
- .141 
- 135 
- .171 
- .165 - .136 
- .lo2 

-. 174 

-0.226 
-. 133 - .010 
.163 
.353 
.589 
.784 
.967 

1.ogO 
.987 

0.699 
.967 
1.222 
1.516 
1.698 
1.823 
1.871 
1.90 
1.895 
1.864 
1.824 

1.619 
1.730 

-0.617 
-.532 -. 412 
-.q4 
- .088 
.io9 
.302 
.484 
.625 
.739 
.864 
.937 
* 987 

0.822 
1.162 
1.502 

2.064- 
2.203 
2.235 

1.789 

2.200 
2.141 
1.645 

-0.010 
-.m4 - .006 
- .011 
- .019 
-.034 
- .044 
-.046 
-.022 
.010 
-037 
.074 
.lo4 

(b) Fuselage d a t a  

C T , ~  = 0.60 I C T , ~  = 0.30 

5 
10 
15 
20 

0.030 
.031 
.032 
.039 
,047 
.065 

.081 

.080 

.071 

.069 

.061 

.016 

079 

* 073 

* 055 
.Ob3 

0 * 039 0 - 037 

.089 
.089 
.116 .1k 

0.017 
. o n  
.009 
.008 
.010 
.019 
.028 
.025 
.024 
.019 
.010 
.a9 
.003 
-.m4 
-.017 
-SO37 

25 
30 
35 .130 

.lb 
133 
.121 
.111 

* 155 
153 
.140 
.081 

40 
45 
50 
55 
60 
65 
70 
75 
80 

-097 
.082 
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TmLE 18.- AERODYNAMIC DATA FOR UP-AT-TIP ROTATION, 0WI'EOAR.D SLAT WITH FENCES ON, 

AND 6f= 400 

(a) Wing data 

a, d-w 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 

80 

70 
75 

C L , s  cD,s Cm, 6 

cT,s = 0 . 9  

0.680 -0.925 0.060 
.a32 - .852 .065 
.982 - .757 .066 

1.356 -.354 .046 

1.117 - .638 .064 
1.257 -.500 -055 

1.443 - .203 .043 
1.484 -*035 .Ob2 
1.502 . 100 .Ob3 
1 - 507 .241 .050 
1.483 .366 .058 
1.445 .450 .087 
1.406 .511 . llo 

1.286 - 751 .228 

1.354 .586 .143 
1.327 .694 - 175 

C T , ~  = 0.60 

CL,S 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 

cD,s Cm,s 

55 
60 
65 
70 
75 
80 

.399 - 507 

.566 

. 6 a  

.693 

.740 

.757 

I 

,004 
.038 
.075 
.092 
.134 
.167 . a 4  

0.955 
1.226 
1.479 
1.718 
1.888 
1.963 1 1.965 
1.978 

1.848 
1.746 
1.641 

1 * 923 

-0.478 
-.380 - .232 
-SO57 

.136 

. 3 h  

.521 

.686 

.793 

.8a8 

.963 
1.021 

-0.075 
- * 079 
-.092 
-.090 - .loo 
- .115 - .io8 
-.OW 
-.054 
- .012 

.015 

.046 

(b) Fuselage data 

0.800 
.996 

1.191 
1 - 371 
1.526 
1.608 

1.691 
1.673 
1.635 
1.573 
1.490 
1.432 
1.361 
1.285 

1.668 

1.170 
1.479 
1 * 791 
2.065 
2.292 
2.327 
2.291 
2.200 
2.108 
1.540 

-0.770 
-.681 
- -565 - .414 
-.248 - .070 

.io3 

.268 

0.011 
.015 
.010 
.004 
-005 

- .003 - ,018 
-.007 

-0.099 
.023 
.183 - 373 - 591 
.820 

1.007 

1.228 
1 * 137 

1.033 

1 -0.207 
' -.ma 

- .206 
- .207 
- .215 
-.240 
- .226 
-.197 
-.157 
-*093 

C T , ~  = 0.90 

0.005 
-.005 
-.m7 
- .004 -. 001 

.007 

.007 

.006 

.001 
- .003 
- .006 
- .005 
- .012 - .o26 
-a039 
- . O M  

CL, s ( fus ) 

0.027 
.025 
-033 - 039 
.049 
.061 
.066 
.070 
.063 
- 057 
.Ob9 
-042 
.036 
. O j 4  
.030 

C T , ~  = 0.60 

0.064 
.074 
.084 
.lo1 
.115 
.137 
.142 
* 137 
.124 
.io9 
.OW 
.069 

0.071 
.087 
.107 
. n6 
.162 
.151 
.146 
.127 
.059 

133 

29 



TABLE 19.- AERODYNAMIC DATA FOR UP-AT-TIP ROTATION, OUTEOARD SUIT WITH FENCES ON, 

AND 6f = 60° 

(a) Wing data 

CL,s CD,S 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 

5 
10 
15 
20 
25 
30 
35 
4c 
45 
w 
5> 
60 
65 

CLn, S 

0.864 
990 

1.150 
1.246 
1.349 
1.420 
1.475 
1.500 
1.508 

1.381 
1 331 
1.285 
1.248 
1 * 199 

1.488 
1.451 

0.998 
1.204 
1.362 
l.%l 
1.630 
1.687 
1.713 
1.691 
1.628 
1.564 
1.456 
1.401 
1.342 
1.273 
1.202 

-0.761 - .665 
- .555 - .422 - .283 - .l34 
.027 
.192 
.335 
.454 
.529 
.566 
.575 
.613 
.696 
.741 

-0.585 
- .473 -. 340 
- .190 
- .017 
.161 
.328 
.467 
.552 
.609 
.630 
.736 
.804 
.803 
. a 6  

0.008 
.005 
.006 

-.m4 
-.mj 
- . 001 
-.001 
- .012 
-.004 

.012 

.045 

.074 

.121 

.I57 

.188 

.e30 

a, a% 

5 
10 
l ' j  
20 
3 
30 
3> 
40 
49 
50 
55 
60 
63 
70 
77 
Ho 

1.219 

1.853 
1-957 
1.991- 
1.961 
1.91 
1.8:?7 
1.718 
1.619 
1.710 
1 * 393 

1.451 
1.674 

~ _ .  

C L , s (  fis) 

C T , ~  = 0.90 CT,s = 0.80 c ~ , ~  = 0.60 CT,s = 0-p  

-0.013 0.082 0.082 0.104 -. 013 .025 .089 .118 
- .012 .030 .096 .132 
- .006 * 039 .lo5 .142 
- .005 .0'17 .117 .156 
0 .054 .132 .161 

- .004 .045 .114 .121 
- .010 .oj0 .097 ,102 
- .011 .023 * 077 .074 
- .Olj .0j8 .066 -. 016 .021 . 050 
- .029 .016 .052 
- .037 .020 
-. 047 .024 
- .O62 

0 * 057 .131 .141 

C T , ~  = 0.60 

-0.283 
- .167 
- .001 

.185 

.370 

.575 

.722 

.832 
931 

.996 
1.061 
1.049 
1.022 

-0.148 -. 156 
-.140 
- .151 
- .149 
-.144 
- .128 
-. 082 
-.OM 
- .027 

.001 

.05j 

.io8 

(b) Fuselage data 

1.463 

1.992 
1 * 732 

2.216 

2.229 
2.070 

1.760 

2 * 379 
2.304 

1.946 

0.116 
.242 
.410 
.612 
.827 
1.020 
1.200 
1.281 
1.326 
1.321 

-0.055 
- . 063 
- * 055 
- .051 
-*053 
- .066 - .O63 
-.0b3 
- .009 

.032 

.061 
* 073 
.103 
.147 
.196 

-0.276 
- .265 
- .260 
- * 255 
- .264 
- .256 
- .255 
- .209 
-.I@ 
- .io7 



TABLE 20.- AERODYNAMIC DATA FOR DOWN-AT-TIP ROTATION, BASIC LEADING EDGE, AND 6f = 0’ 

CL,s 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 

5 
10 
1.5 
x) 
25 
30 
35 
40 
45 
50 
55 

‘D,s %,S 

(a)  Wing data 

CL,s ‘D,s CUI,, 

~ 

0.279 
.4F 
.570 
.714 
.848 
.937 
1.051 
1.149 
1.225 
1.287 
1.312 

1.320 

1.283 

1 * 325 

1 - 295 

-1.128 
-1.095 
-1.050 
- .984 
- . 9 9  

- .701 
-.% 
-.460 
- .328 
-. 207 
- .a0 
.031 
139 

* 237 

- .815 

0.267 
.281 
.291 
-311 
.318 

.320 

.320 

.312 

.321 

.320 

.3= - 329 

.334 

.342 

* 295 

0.358 - 571 
-794 
.991 
1.187 
1.281 - .285 
1.283 

1.342 
1.531 

1.338 .209 
1.322 .205 

-0.734 0.169 
-.696 . a 7  - .631 .215 
-.534 .229 - .428 .232 

0.423 
.a3 
* 925 
1.089 
1.178 
1.176 
1.271 
1.254 
1.215 

0.304 
* 477 
.659 - 835 
.985 
1.09 
1.189 
1.300 
1.365 
1.360 
1.336 
1.295 
1.277 
1.256 

-0.356 
- .325 - .256 -. 142 
- .027 

* 093 
.267 
.400 
.498 

-0.996 
-.950 
-.908 - .827 
-.738 - .618 
- .485 -. 341 
-.a2 
-.058 
.ob 
* 1.35 
.=9 
.346 

a, 
CT = 0.90 

5 0.003 
10 - .009 
20 -.007 
25 - .013 
30 .008 
35 -007 
40 .a3 
45 .003 
50 .007 
55 .010 
60 .006 
65 .007 
70 - 009 
75 .011 

15 - .014 

- 

I 

c ~ , ~  = 0.30 

C T , ~  = 0.80 

0.006 
0 
- .004 
0 

.007 

.020 

.027 

.030 
* 037 
.039 
.038 

(b) Fuselage data 

C T , ~  = 0.60 C T , ~  = 0.30 

-0.005 -0.026 
.001 - .024 
,004 - .020 
.017 - .006 
.022 - .004 
035 .003 
.043 .028 
.057 .028 
.062 .032 
.062 
.061 

0.238 
* 253 
* 277 
.291 
.288 - 293 
.294 
.298 
.298 
.288 
.281 
.291 
.302 
.3= 

0.066 
.111 - 133 - 133 
a095 

* 073 

.115 

.098 

.062 
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TABLE 21.- AERODYNAMIC DATA FOR DOWN-AT-TIP ROTAlTON, BASIC LEADING EDGE, AND 6f = 20' 

cD, s 

( a )  Wing data 

Cm,s CL,s  CD,S 

c T , ~  = 0.90 

40 

50 
55 
60 
65 

' em's I C T , ~  = 0.80 

-1.043 
-.983 - .902 - .817 -. 711 
-.586 - .456 
- .316 
-.lW 
- .068 

.158 

.228 

.290 

.360 

.436 

.529 

.060 

10 5 l  

0.129 
.140 
139 

.154 

.147 

.151 

.152 

.151 

.160 

.158 

.169 

.190 

.213 

.238 

.263 

.261 

.164 

15 
2 V  
25 
30 

70 
75 
80 
85 

35 
40 
45 

: 

0.583 
.747 
.884 

1.022 
1.128 
1 . ~ 1 5  
1.301 
1.351 
1.415 
1.413 
1.416 
1.381 
1.333 
1.296 
1.256 
1.211 
1.193 

a, deg 

10 
5 

20 
15 

25 
30 

40 
35 

45 
50 
55 
60 
65 

CL,S( fus) 

c T , ~  = 0.90 C T , ~  = 0.80 C T , ~  = 0.60 C T , ~  = 0.30 

-0.025 -0.006 0.025 0.044 - .044 -.018 .026 .043 
-e037 -.015 .030 .0b9 
- * 037 - . o n  .0b7 .064 -. 031 .004 .056 .072 
- .022 .027 .070 .031 
- .016 .048 .070 .046 

- .006 .051 .058 
0 .038 

,009 .038 - .014 .035 

- .013 .054 .071 . O M  

.044 

.034 

- .014 - 039 

0.790 
1.034 
1.299 
1.508 
1.627 
1.643 
1.591 
1 * 523 
1.448 

CT,s = 0.60 

-0.608 
- .539 
-, 424 
- -297 - .142 

.016 

. I73 

.268 

.363 

.452 

.537 

0.002 

.Ol9 

- .016 
.007 
.027 

0.661 . 860 
1.046 
1.222 
1.342 
1.421 
1.483 
1 * 537 
1.502 
1.376 
1 * 305 
1.263 
1.223 
1.178 

-0.886 - .817 - .726 - .619 
- .493 
-.343 
- . I69 
- .009 
.i22 
* 157 
.213 
.293 
379 

.448 

9.087 
.loo 
.i05 
.096 
.096 
.166 
.088 
* 095 
.091 
.094 
.E24 

0 919 
1 * 233 
1.522 
1.780 
1 931 
1.453 
1.412 
1.327 

-0.213 
-.133 
- .@21 

139 
.321 
.368 
.520 
.708 

-0.122 
- .io7 
- . ogg 
- .117 - .119 -. 151 - . I64  - .158 
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TABLE 22. - AERODYNAMIC DATA FOR DOWN-AT-TIP ROTATION, BASIC LEADING E K E ,  AND Sf = 40' 

(a) Wing data 

C L , s  

15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 

5 
10 
15 
20 
25 
j o  
35 
40 
45 
50 
55 

cD,s  Cm,s 

0.883 
1 077 
1.244 
1.406 

1.567 
1.623 

1.514 

1.649 
1.534 
1.380 
1.297 
1.259 
1.206 
1.147 

5 
10 
15 
x) 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 

-0.778 - .692 
--572 - .436 

- - 133 
* 039 

-. 302 

.186 

.264 

.304 

.458 

.252 

.386 

.512 

1.051 
1.157 
1.258 
1.341 

1.448 
1.453 
1.441 
1.409 
1 * 370 
1.300 
1 * 273 
1.142 
1.102 

1.416 

-. 777 . o b  
- .666 .081 
-.547 .072 
-.402 .068 

- .125 .089 
.003 .083 
.io5 - 097 
.I96 .110 
.276 - 133 - 329 .210 
.407 -187 
.421 .226 
.466 .239 

- .263 .074 

c T , ~  = 0.30 

1.034 
1.312 
1.548 
1.749 
1.808 
1 - 759 
1.617 
1.492 
1.434 
1.347 
1.258 

1.243 
1.558 
1.840 
2.068 
2 097 
1.504 
1.371 

-0.489 -0.061 
- .381 - -059 
-.248 - 075 
- .082 - 075 

* 075 -.074 
.227 - .070 - 315 -.052 
.385 - .019 
.467 .008 
-536 .025 
.600 .053 

-0.092 

.171 

.363 

.524 

.533 
A29 

.021 

(b) Fuselage data 

0.018 
.035 
,024 
.027 
.023 
.Om 
.018 
.021 
.0b3 
.064 
.loo 
.124 
.194 
.174 

-0.198 - .182 
- . a 2  
-.212 
-.m7 
-. 1-95 - .176 

CL , s( FUS ) 

-0.048 - .Ob9 
-e053 
-.046 
- .038 
-e033 
- .029 
- .027 

- .027 
- .032 

- .066 

- .025 

- .042 
-. 055 

.Ob3 
033 

-0.026 - .030 - .024 
-.010 

.004 

.028 

.Ob5 

.Ob9 

.028 

.016 

.009 

.001 

.m9 
0 

CT,s = 0.60 

0 * 035 
.040 
.046 
.066 
.070 
.074 
.064 
SO53 
.036 
.019 
.007 

c T , ~  = 0.30 

0 073 
.066 
,083 
.088 
.084 
.034 
.052 
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TABLE 23.- AERODYNNCCC DATA FOR NWN-AT-TP  ROTATION, BASIC L W I N G  EDGE, AND 6f = 60° 

C L , s  

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
53 
60 
65 
70 

5 
10 
15 
20 
25 
30 
33 
40 
45 
50 
55 

cD,s  Cm,s 

( a )  Wing data 

C L , s  c D , s  Cm,s  

0.944 
1.079 
1.192 
1.290 
1.376 
1.437 
1.479 
1.470 
1.431 
1.412 
1.357 
1 * 277 
1.256 
1.269 

-0.104 
-e255 
- .426 
- e  589 
552 
.647 
.724 

-0.764 
- .678 
- .567 
- .452 
-.309 
- .169 
- .032 
.092 
.188 

.366 

.367 

.581 

.304 

.427 

-0.248 
- .260 
-.251 
- .245 
- .190 

-. 170 -*173 

C T , ~  = 0.60 

a ,  deg 

5 
10 
15 
20 
23 
30 
35 
':0 
41, 
50 

60 

70 

55 

65 

0.012 
.020 
.024 
.012 
.021 
.o25 
.027 
.030 
.060 
.068 
.om 
.124 
.145 
.ljl 

CL,S(  f u s )  

C T , s  = 0.90 c ~ , ~  = 0.80 C T , ~  = 0.60 c T , ~  = 0.30 

-0.055 -0.020 0 A55 0.101 
- .058 - .025 .049 .123 
-*057 - .015 .057 .120 
-.051 0 .066 .098 
-. 043 .014 .064 .012 
- .Ob2 .o26 .064 .022 
-.Ob *037 .05? .007 
-. u>2 .038 * 037 
- .030 .002 .009 
- .042 - .013 - .006 
- .066 -. 016 
- .096 

- .061 - .015 - .024 
- .081 -*039 

1.304 
1.548 1 
1.791 

I 1. h i 1  
1.808 
1.699 
1.522 
1.424 
1.353 
1.248 

-0.392 
-*317 -. 191 
- .005 
.154 
.28a 
.378 
.407 
.472 

.582 .530 I 

-0.135 
- .124 
- .143 
- .141 
-*137 
- .110 
- .O84 
-.039 
- .002 

* 039 
.050 

1.112 
1.267 
1.432 
1.544 
1.597 
1.627 

1.583 

1. 207 

1.641 

1 392 
1.277 

1.154 
1.100 

C T , s  0.80 

-0.593 
-.483 
- .357 
- .208 
-e055 
.loo 
.247 
.341 
* 313 
.328 
.381 
.453 
.488 

I 

c T , ~  = 0.30 

1.526 
1.853 
2.069 
2 - 159 
1 399 
1.551 

1.269 

~~ 

-0.049 
- 059 
- .Ob9 
-.042 

.001 

.0h3 

.058 

- .046 
- .056 
- .030 

.080 

.105 

.142 
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C L , s  cD,s Cm, s C L , s  CD, s Cm,s 

C T , ~  = 0.60 

0.043 

.056 
055 

.071 

.088 

. io5 

.lo2 

C T , s  = 0.30 

0.064 

.088 

.072 

.098 

.127 

.063 

.134 

* 053 
.031 
.022 

.017 

. TABLE 24.- AERODYNAMIC DATA FOR DOWN-AT-TIP ROTATION, BASIC LEADING EDGE 

WITH FENCES ON, AND €y = 40' 

( a )  Wing data 

CT = 0.90 

-.a46 
-.746 
-a637 

-0.923 

-. 514 
-e370 
- .204 
- .037 
.113 
.256 
.388 
.500 
.585 
.644 
.688 

0.738 
.a99 
1.038 
1.172 
1.279 
1.377 
1.447 
1.508 
1.541 
1.540 
1.507 

1.414 
1.340 

1.466 

1.266 

0.065 
.065 
.078 
.071 

.068 

.052 

.061 

.072 

.082 

.io5 

.163 

073 

-059 
* 053 

* 133 

0.876 
1.067 
1.242 
1.412 
1 - 551 

1 - 709 
1.709 

1.638 

1.738 

1.665 

1.236 

1.584 
1 * 235 

0.018 
.032 
.027 
.026 
.014 

- .003 
-.w8 -. 010 
.007 
.029 
.062 
.126 
.155 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 

5 
10 
1.5 
20 
25 
30 
35 
40 
45 
50 

-0.773 
- .682 
-*571 
- .427 
- .268 - .088 
.098 
.274 
.414 
.534 
.610 
.366 
.501 

c T , ~  = 0.30 C T , ~  = 0.60 

1 - 033 
1.W3 

1 753 
1.554 

1.898 
1.942 
1.914 
1.450 
1.326 
1.272 

~~ 

-0.473 
-. 379 
- .252 
- * 077 
.112 
* 303 
* 477 
.386 

I .441 
.508 

-0.088 
.029 
.167 

-0.191 
- .187 
- .218 - .226 
- .252 
- .209 
- .172 

-*193 
-.O64 

- .094 
- .1Oh -. 10L - .060 
- .030 
- . 001 

1.543 
1.839 
2.115 
2.296 

1.633 
2.313 

1.284 

.379 

.583 

.799 

.754 

.720 

I 1 

(b) Fuselage data 

c T , ~  0.90 

-0.036 

- .036 -. 028 
- .021 
- .018 -. 014 -. 011 
- .005 
.004 
.013 

- .OOl 
- . a 5  
- .004 

- .Ob2 
- .Ob2 

-0.005 -. 002 
0 
.006 
.019 
.036 

.056 

.066 

.023 

.Ob6 

.054 

.Oh9 

0 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
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TABLE 25.- AERODYNAMIC DATA FOR DOWN-AT-TIP ROTATION, BASIC LEADING EDGE 

WITH FENCES ON, AND 6f = 60' 

CL, 6 

(a) Wing dsta 

CD,S C,,S 1 a, deg 

1.282 
1.527 
1.779 
1.954 
2.004 
1 - 972 
1 - 875 
1.355 
1 237 

5 
10 
15 
20 
25 
30 
35 
40 
45 
w 
55 
60 
65 

5 
10 
15 
20 
25 
30 
35 
40 
45 

-0.311 -0.125 
-. 183 -. 149 
- .010 - * 153 
.196 - *  159 
373 -.155 

.521 - - 133 

.656 - .125 

.466 -.047 
507 -.010 

~ 

0.935 
1.071 
1.196 
1.309 
1.403 
1 * 477 
1.524 
1.537 
1 * 529 
1.495 
1.447 

1.312 
1 * 379 

C T , ~  = 0.90 CT 8 = 0.80 C T , ~  = 0.60 

-0.046 0.001 0.037 
-.046 .003 .059 - .Oh0 .022 .070 
-,032 .024 .084 - ,024 .038 .0%7 - .015 .om .112 
- .015 .051 . io7 
- .020 .052 .022 
- .020 .069 -.oil7 

------ .071 - .010 .060 

-0.763 
- ,678 
- .566 
- .439 
- .292 - .123 . ojo 

.180 

.318 

.442 

.545 

.629 
705 

c T , ~  = 0.30 

0.099 
.09? 
.120 
.131 
.118 
.058 

-0.003 
.ol2 
.016 
.011 
.008 

-.oil4 
-.oil8 
-.oil4 - .002 

.018 
-033 
.050 
.062 

CT,6 = 0.60 

1.081 
1.245 
1.420 
1.597 
1.662 
1.715 
1.726 

1.665 
1.593 
1.504 
1.236 

1 * 717 

I 

C T , ~  = 0.30 

1 519 
1.786 

2.312 

1.611 

2.045 

2.313 

-0.606 
- .499 - .364 - .168 - .012 

* 157 
.j22 
.470 
* 572 
.683 - 750 
.567 

0.100 
.219 
.387 
.665 
.a29 
.735 

-0.042 - .043 
-.0b5 
- .068 
-.&8 
-e053 
-.059 
- .Ob1 
-.cog 

.013 

.0h2 

.107 

-0.252 - .236 - .243 
- - 299 -. 275 
- .204 

1 

(b) Fuselage data 

I I CL,S( fus) 

5 
10 
15 
20 
25 
30 
35 

45 
50 
55 

bo 

I - .020 I 6o 65 I - .021 
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TABU 26.- AERODYNAMIC DATA FOR DOWN-AT-TIP ROTATION, INBOARD SLAT, AND 8f = 20' 

-0.624 
-.556 
- .452 - .322 - .158 
.009 
.lea - 305 
.466 
.583 
.656 

~~ 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 

0.004 
.019 
.022 
.022 
.027 
.022 
.026 
.Ob0 
.040 
.Ob9 
.088 

(a) Wing data 

c T , ~  = 0.90 

0.522 
.a5 
.850 
.9& 

1.252 

1.381 

1.101 
1.201 

1.325 
1.368 

-1.051 

- .921 

-.a5 
-.487 
-.349 

-.O@ 

- .982 
-.817 - .714 

- .219 

0.693 
.957 
1.255 
1.483 
1.666 
1.813 
1.878 
1.777 
1.774 
1.688 
1.611 

- 
0.115 
.126 
.l34 
* 139 
.143 
.142 
.145 
.143 
.138 
.148 
.162 
.168 
.178 
.206 
.228 
.249 

0.615 
.@39 
1.012 
1.192 
1 332 
1.432 
1.482 
1.528 
1.555 
1.557 
1 - 523 
1.473 

1.360 
1.438 

0.748 
1.126 
1.462 
1.785 
2.045 
2.261 
2.349 
2.208 
1 - 997 

(b) Fuselage data 

C T , ~  = 0.80 

-0.910 
- .839 
- .758 
-.644 
m.519 
-.377 - .249 - .076 
-057 
193 
.285 - 370 
.476 
.559 

c T , ~  = 0.30 

-0.256 
- .182 
-.OM 
.ow 
.269 
.491 
.690 
.810 
.889 

0.079 
.093 
.loo 
.103 
.108 
.113 
.105 

.130 

.158 

.180 

.213 

.227 

.104 

.114 

-0.118 
- - 097 
-.094 
-a095 - * 093 - .lo1 - .lo2 - .083 - .O78 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 

0.172 
.170 
.172 
.170 
.169 
.170 
.170 
.171 

.I73 

.174 

.176 

.I77 

.178 

.178 

* 173 

* 175 

0.014 

-.004 

I 0 
.010 
.020 
.036 
.041 
.04c 
.043 
,040 
.034 
.013 

- .003 

CT,s = 0.60 

0.051 
.040 

.Oh5 

.058 

.063 

.068 

.064 

.068 

----- 

059 
.Ob7 

c T , ~  = 0.30 

0.063 
.058 
.043 
.Ob 
.051 
.073 
* 079 
.062 
.060 
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TABLE 27.- AERODYNAMIC DATA FOR WWN-AT-TIP ROTATION, INBOARD SLAT, AND 6f = 40’ 

CL,S 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 

‘D,s Clll,S 

a ,  deg 

CL,s ‘D,s 

5 
10 
15 
20 
25 
30 
35 
40 
45 
w 
55 
60 
65 
70 
75 

C,,, 

(a) Wing d a t a  

c T , ~  = 0.90 

0.721 
.863 
1.006 

1.236 

1.363 
1.378 
1.375 
1.377 
1.351 
1 * 323 
1.282 
1.232 

1 133 

1.304 
1.327 

0 929 
1.245 
1.5211 
1.737 
1.898 
1.955 
1.854 
1.769 
1.718 
1.642 

-0.928 -. 861 
- .760 
- .654 
-. 543 
- .422 
- * 305 
- .168 

.486 

CT,s = 0.60 

0.138 
.078 

.078 

.076 

.090 

.087 

.098 

.io8 

.116 

.130 

.165 

.074 

.143 

.194 

.e14 

-0.503 
-.404 
- .26? 
- . io3 

.Q73 

.243 

.3>3 

.490 

.605 

.695 

-0.057 
- .O63 
- .o@ 
- .063 
- .066 
- .061 
- .O46 
-.007 
,011 
.026 

0.803 
1.034 

1.384 
1.472 

1.208 

1.533 
1.549 
1.557 
1 * 555 
1 * 523 
1.459 

1.362 
1.291 

1.405 

-0.777 

-.583 
- .459 
- .322 
- .176 
-.026 

. n o  

.226 

.325 
391 
.449 
.583 
.668 

- .TO1 
0.014 

.029 

.022 

.026 

.036 

.038 

.037 

.046 

.062 

.090 

.124 

.158 

.164 

.191 

c T , ~  = 0.30 

1.077 
1.453 
1.791 
2.081 
2.271 

2.368 
2.400 

2.113 

(b) Fuselage data 

-0.095 -0.190 
- .192 
- . I~Rh 
- .186 
- .194 
- .182 

- 917 - .119 

c T , ~  = 0.90 

-0.034 
-*035 
-a039 
-.034 
- .029 
-.022 
- .018 
-.o1h 
- .013 
- .021 
- * 035 
- .038 
- .039 
- .036 
-.038 

CL,S( fus) 

C T , ~  = 0.80 

0 
-.011 
-.m7 
.ool 
.014 

.04P 

.027 

.@3)l 

.027 

.023 

- .003 
.001 

-.or2 
-.W6 

C T , ~  = 0.60 

0.048 
.045 
.046 
-053 
.062 
.066 
.060 
.05h 
.0b7 
.037 

cT,s = 0.30 

0.080 
.081 
.062 
.072 
.083 
.086 
.069 
.0r17 



TABLE 28.- AERODYNAMIC DATA FOR IXlWN-AT-TIF ROTATION, INBOARD SLAT, AND 6f = 60' 

(a) Wing b t a  

CL,S 'D,s Cm, S CL,S 'D,s cm,  s 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 

a, 
C T , ~  = 0.90 

5 
10 
15 
20 
25 
30 

CT,s = 0.80 

35 
4c 
45 

1 * 259 
1.504 

1.892 
1.748 

1.998 
1 * 932 
1.774 

1.627 
1.654 

0.906 
1.063 
1.191 
1.281 
1.345 
1.364 
1.377 
1.379 
1.360 
1.352 
1.313 
1 275 
1.244 
1.217 

-0.326 -0.145 - .165 - .144 

.io9 - .114 
-.Ob5 - ,126 

.301 - . io7 

.433 - .078 
,469 -.031 

.694 .011 

.546 - ,004 

-0.772 
- .685 
-0570 
- .467 -. 324 
- .I59 
- .118 
0 
.loo 

.264 
* 329 
.420 
.580 

.205 

CT,s = 0.80 

-0.002 - .013 - .006 
.022 

.025 

.015 

.028 

.019 

.013 

.002 - .012 

-0.004 
- .002 
.006 
.014 
,016 
.037 
.052 
.060 
,069 
.082 
.lo8 
.129 
.141 
.126 

= 0.60 

0.059 
.Ob7 
.Ob9 

.066 

.048 

* 055 

.065 

.034 

.032 

1.557 
1.540 
1.505 
1.461 
1.398 
1.327 

-0.614 -. 506 
-.370 
- .242 
- .lo4 

.022 

.144 

.e64 

.350 

.423 

.463 

.536 

-0.058 
- .051 - .050 

- .027 

.017 

.030 

.061 

.118 

- -037 

-.004 

095 

.149 

1.439 
1.694 
1.986 
2.226 

2.364 
2.344 

2 153 

c T , ~  = 0.30 

0.103 -0.260 
- .251 
- .230 
-. 227 
- .217 
- .189 

(b) Fuselage data  

I 1 

5 
10 I z 
25 
30 
35 
4 0  
45 
50 
55 
60 
65 
70 

-0.034 - .O48 
-.O@ -. 036 - .027 -. 021 -. 020 -. 020 - .020 
-.Ob> - .054 - .052 - .058 - .043 

c T , ~  = 0.30 

0.033 
.024 
.023 
.025 

.023 

.013 

.026 

- .029 

39 



TABLE 29.- AERODYNAMIC DATA FOR IXIWN-AT-TIP ROTATION, mom SLAT 

WITH FENCES ON, AND 61 = 20’ 

CL,S 

(a) Wing data 

cD ,s & J s  1 CL,S c D , s  C,,S 

0.619 
.837 

1.041 
1.228 
1.378 
1 507 
1.612 
1.699 
1.754 
1 * 731 
1 * 709 
1.622 
1.525 
1.453 

a, deg 

5 
10 
15 
20 
25 w 
35 
40 
45 
50 
55 
60 
65 
70 
75 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 

-0.897 - .829 
- .745 - .634 
-*503 
-.343 - .167 
.016 
.190 
.343 
.485 
.579 
.633 
.701 

c T J S  = 0.80 I 
0.546 

.707 

.864 
1.013 
1 * 139 
1.243 
1.347 
1.435 
1.489 

1.518 

1.378 

1 535 
1 * 527 

1.481 
1.428 

-1.049 
- -995 - 909 -. 812 - .700 
-.575 
- .435 - .278 - .129 

.032 

.160 
* 299 
.418 
.518 
.602 

0.118 
.=3 
.126 
. l j 4  

.133 
* 135 

.132 

.131 

.129 
* 133 
.145 

.164 

.le5 

.201 

- 153 

0.083 
.086 
.102 
.102 
.101 
.105 
097 

.094 

.097 

.105 

.122 
153 

.189 

.219 

C T , ~  = 0.60 r -0.267 
- .164 
- . o b  

. n o  

.3@3 

.529 

.747 

.945 

-0.107 - .113 
-.dl - .loo - .lo2 
- .122 
- .132 - .119 

-0.633 
-.554 -. 454 -. 311 
-.146 

.Oh7 
257 

.439 

.590 
* 715 
.795 

0.698 
.993 

1.201 

0.002 
.008 
.020 
.017 
.023 

.013 

.009 

.028 

.046 

.072 

.016 

1.516 
1 * 732 
1.914 
2.010 
1.989 
1.982 
1.890 
1 * 773 1 

( b )  Fuselage data 

c T J S  = 0.90 C T , ~  = 0.80 I C T , ~  = 0.60 C T , ~  = 0.30 

0.010 
- .002 
-.W6 - .003 

.006 

.016 

.032 

.050 

.046 
* 057 
.061 

0.=4 
.123 
.123 

.119 

.117 

.117 

.117 

.116 

.117 

.122 

.121 

0.076 
.076 
073 

.072 

.069 

.066 

.065 

.058 

5 
10 
1.5 
20 
25 
30 
35 
4 0  
45 
50 
55 
60 
65 
70 
75 

-0.016 - .032 - .029 
- .030 

- .009 

-.017 - .017 
- .013 
-.oil9 
- .012 
- .016 - .013 - .018 

--033 

- .022 
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TABLE 30.- AERODYNAMIC WTA FOR DOWN-AT-TIP ROTATION, mom SLAT 
WITH FENCES ON, AND €y = 40' 

CL,s 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 

cD,s Cm,s CL,S cD,s CUI, S 

-0.933 -.a@ 
- .757 - .651 - .524 - .381 
- . 2 a  - .Ob9 

. lo4 

.2% 

.337 

.497 

.665 

. 5 9  

0.720 - 873 
1.024 
1.163 
1.279 
1 367 
1.464 
1 - 529 
1.562 
1 - 569 
1.548 
1.502 
1.447 
1.382 
1.308 
1.229 

0.063 
.058 
.066 
.066 
.061 
.O% 
.058 
.046 
.ow 
.063 
.072 
.og1 
.lo4 
.I25 

0.972 
1.264 
1.555 
1.768 

C T , ~  = 0 . 9  I C T , ~  = 0.80 I C T , ~  = 0.60 

1 - 934 
2.068 
2.102 
2.017 
1.9% 

1.702 
1.833 

C T , ~  = 0.30 

.151 
'715 * 753 I .186 

0 839 
1.044 
1.244 
1.414 
1.557 
1.678 
1 * 763 
1.814 
1.819 
1 753 
1.691 
1.594 
1.481 

C T , ~  = 0.60 

-0.511 
-.397 - .268 
-.0* 

.092 

.294 

.489 

.644 
* 769 
.a59 
.916 

-0.059 

- .070 - .070 
- .075 - .076 
- -059 - .029 

CT,s = 0.80 

-0.789 
-.700 
- .597 
-.446 
- . 2 9  
- .116 

.084 

.266 

.433 

.555 

.660 
* 727 
.760 

c T , ~  = 0.30 

1 * 095 
1.466 
1.816 
2.103 
2.332 
2.416 
2.431 
2.364 
1 767 

-0.104 
.013 
-157 
.348 
.574 
.793 
-963 

.%7 
1.102 

0.014 
.025 
.02a 
.01g 
.017 
.008 - .004 

-.003 
.021 
.034 
-075 
.106 
.145 

-0.183 - .192 
- .182 
-.1e6 
- .188 - . l g l  
- .170 
- .149 
- .063 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 

-0.038 - .Oh3 - . 042 
- .Oj8 
- .032 - .026 
-.026 - .023 - .01g 
- .013 
- .014 - .024 
-.026 
- .002 - .025 
- .031 

0 * 1-73 
.154 - 155 
* 155 
.154 
* 155 
155 

.156 

.156 

.158 

.158 

157 

* 159 

0.049 
.Ob9 
.055 
.061 
.069 
.082 
.og6 
.087 
.085 
.077 
-055 

0.090 
.088 
.om . 090 
.097 
-075 
.084 
.0g6 
.022 

41 



T A B U  31.- AERODYNAMIC DATA FOR DOWN-AT-TIP ROTATION, INBOARD SLAT 

WITH FENCES ON, AND 6f = 60' 

1.067 
1.254 

1.668 
1 730 

1.761 
1.708 
1.652 
1.566 
1.436 

1 * 255 

1.431 
1 592 

1.765 

1.324 

1.183 
1.114 

(a) wing data 

-0.622 -0.057 
- .514 - .051 

- .044 - .051 
.132 - .051 

.462 -. 031 

.563 .008 

.687 .031 

.759 .061 

.783 .092 

.921 .123 

- .382 - ,045 
- .207 -e059 

.304 -.0b2 

.834 .099 

* 929 .184 
.926 .2j4 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
95 
60 
65 
70 
75 
80 

1.476 0.083 
1.758 .219 
2.023 .384 
2.225 .570 

2.416 .978 
2.287 .787 

2 * 139 .955 

0.928 

1.306 

1 - 079 
1 193 

1.414 
1.492 
1 * 529 
1.568 
1.556 
1-55> 
1.484 
1.430 
1.352 
1.266 
1.185 
1.115 

-0.268 
-.248 
- .231 
- .219 

- .206 
- .242 

- .140 

C T , ~  = 0.90 

CL,S( fus) 
___- a,  6% 

c T , s  = 0.9 C T , ~  = 0.80 CT,s = 0.60 c T , s  0.30 

5 -0.049 -0.008 0 *055 0.108 
10 - .051 - .010 .048 .103 
15 - .Ob2 .002 .060 .098 
20 - .025 .015 .069 .096 
25 - .025 .023 .077 .085 
30 - -022 .028 .092 * 077 

4 0  - .026 .032 .087 
45 - .028 .031 .075 
50 - .029 .Ob2 .063 
55 - .028 ------ .OB 
60 - .029 ,019 .026 
65 - .028 - .010 
70 - .Ob1 - .005 
75 

35 - .024 .028 .094 ,043 

- 039 

-0.774 - .686 
-a570 -. 433 - * 305 - - 133 

.016 

.180 

.324 

.448 

.572 

.662 
* 727 
.764 
.793 
.797 

~~ 

-0.006 
.006 
.007 

. o n  

.004 

.012 

.012 

.029 

.ob 

.060 

.069 

.094 

.126 

.147 

0 

0 

I C T , ~  = 0.60 

10 1 * 552 
15 1 1.789 
20 1.948 
25 1 2.062 

2 099 
2.062 
1.974 
1.889 
1.720 

55 1.594 
60 1.061 

-0.321 
- .190 
- .018 

.344 
,528 
.679 
.a06 
.914 
.973 

1.016 
.953 

.148 

-0.143 

-. 154 
- .141 
- .142 

- .130 
- .117 
- .098 
-.046 
- .026 
0 
,031 
.115 
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Side of fuselage-' I 

I /  Reflection plane -, 

Wing chord line 

(a) Principal dimensions i n  inches; numbers i n  parentheses are  centimeters. 

Figure 2.- Principal dimensions and cross-sectional views of the  model. 
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(d) Sectional view and location of fences. 

Figure 2.- Concluded. 
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Figure 5.- Photograph of model. 
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a = 30' u = 55" 

(b) Flow characteristics; CT,s = 0.90. 

Figure 6.- Continued. 
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(c) Flow character ist ics;  C T , ~  = 0.80. 

Figure 6.- Continued. 
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(d) Flow characteristics; C T , ~  = 0.60. 

Figure 6.- Continued. 
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a = 15O a = 30' 

(e) Flow character ist ics;  CT,s = 0.30. 

F igure  6.- Concluded. 
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* 

a = ju -  a = 80' a = 55 

(c) Flow characteristics; C T , ~  = 0.80. 

Figure 7.- Continued. 
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a = ZOO a = 40" a = 60° 

(d) Flow characteristics: C T , ~  = 0.60. 

Figure 7.- Continued. 
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a = 45" 

(e) Flow characteristics; CT,s = 0.30. 

Figure 7.- Concluded. 
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(b) Flow characteristics; Cy,, = 0.90. 

Figure 8.- Continued. 
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a = 30" a = 5 5 O  a = 80 

(c) Flow character ist ics,  C T , ~  = 0.80. 

Figure 8.- Continued. 
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a 

(d) Flow character ist ics;  C T , ~  = 0.60. 

Figure 8.- Continued. 
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(e) Flow characteristics; C T , ~  = 0.30. 

Figure 8.- Concluded. 
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(b) Flow character ist ics:  C T , ~  = 0.90. 

Figure  9.- Continued. 
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a = 25" a = 50- a = 75' 

(c) Flow characteristics; CT,s = 0.80. 

Figure 9.- Continued. 
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(d) Flow characteristics; C T , ~  = 0.60. 

Figure 9.- Continued. 
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(e) Flow character ist ics:  CT,s = 0.30. 

F igure  9.- Concluded. 
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u - uu 

Ib) Flow characteristics; C T , ~  = 0.90. 

Figure 10.- Continued. 
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u - L U  u - '" 

(d) Flow characteristics; C T , ~  = 0.60. 

Figure 10.- Continued. 
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a = 15' a = 30° 

(e )  Flow character ist ics;  CT,s = 0.30. 

Figure 10.- Concluded. 

76 



. 
0 
.-4 

I " .  

I 
VI 

~ 0 

In 
I. 

0 

d I 

0 In 

0 m 

R 

0' 

I1 
a 

0 U 

V c m 

c- 
0 

v) W u c W 

L 

d 
m V W 

0 c 
n m W 

.- 
- 
u 
VI m 
.- 
n 
d .- 
I 

W 

5 
1 m 
P 

VI U 

c 
VI 

L a, 

U m 
L 
m 
L U 

._ 

._ - 

U ._ 
E 
c 
)r 
U 
0 
L a, 

a 

0 In In 0 In 0 In 0 
d I. N' N' #-I 

VI 

E- 
O 

77 



(b) Flow characteristics; C T , ~  = 0.90. 

Figure 11.- Continued. 
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0 

a = 25' a = 50 a = 75' 

( c )  Flow character ist ics;  C T , ~  = 0.80. 

Figure 11.- Continued. 
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Id) Flow characteristics; C T , ~  = 0.60. 

Figure 11.- Continued. 
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(e) Flow characteristics; CT,S = 0.30. 

Figure 11.- Concluded. 
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(b) Flow characterist ics; CT,s = 0.90. 

Figure 12.- Continued. 
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(c) Flow character ist ics:  C T , ~  = 0.80. 

F i g u r e  12.- Continued. 
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(d) Flow characteristics; CT,s = 0.60. 

Figure 12.- Continued. 
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(e) Flow character ist ics;  C T , ~  = 0.30. 

F igure  12.- Concluded. 
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(c) Flow characteristics; C T , ~  = 0.80. 

Figure 13.- Continued. 
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(d) Flow character ist ics;  C T , ~  = 0.60. 

Figure 13.- Continued. 
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. 

a = 15' l a = 45' 

(e) Flow characteristics; CT,s = 0.30. 

Figure 13.- Concluded. 
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-- 

(b) Flow characteristics; C T , ~  = 0.90. 

Figure  14.- Continued. 
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. 

(c) Flow characteristics; C T , ~  = 0.80. 

Figure 14.- Continued. 
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(d) Flow characteristics: C T , ~  = 0.60. 

Figure 14.- Continued. 
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(e) FIOW characteristics; C T , ~  = 0.30. 

Figure 14.- Concluded. 
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! 

(b)  HOW character is t ics :  C T , ~  = 0.90. 

Figure 15.- Continued.  
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(c) Flow characteristics; cy,, = 0.80. 

Figure 15.- Continued. 
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(d) Flow characteristics; C T , ~  = 0.60. 

Figure 15.- Continued. 
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(e) Flow characteristics; C T , ~  = 0.30. 

F igure  15.- Concluded. 
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! a = 60" a = 85" 

(b) Flow characteristics; C T , ~  = 0.90. 

Figure 16.- Continued. 
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(d) Flow characteristics; C T , ~  = 0.60. 

Figure 16.- Continued. 
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(e) Flow character ist ics:  C T , ~  = 0.30. 

Figure 16.- Concluded. 
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0 

o[ = 30° a = 55 

(b) Flow characteristics; C T , ~  = 0.90. 

Figure 17.- Continued. 

108 



a = 30' a = 55' a = 80' 

(c) Flow characteristics; C T , ~  = 0.80. 

Figure 17.- Continued. 
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110 

a = 30 a = IO0 

a = 40° - 

a = 45" 

(d)  Flow characteristics; C T , ~  = 0.60. 

Figure 17.- Continued. 
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(e) Flow characteristics; CT,* = 0.30. 

F igure  17.- Concluded. 
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a = 35' a = 60' a = 85" 

Ib) Flow characteristics; CT,s = 0.90. 

Figure 18.- Continued. 
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a = 5' a = 30' 
0 

a = 55 

a = 25' 0 

(c) Flow characteristics; C T , ~  = 0.80. 

Figure 18.- Continued. 
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(d) Flow characteristics; C T , ~  = 0.60. 

Figure 18.- Continued. 
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. 

le) Flow character ist ics;  Cy,, = 0.30. 

Figure 18.- Concluded. 
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Y 

a =  : 60' 

(b) Flow character ist ics;  C T , ~  = 0.90. 

Figure  19.- Continued. 
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a = 55 a = 80° a = 30° 

(c) Flow characteristics; C T , ~  = 0.80. 

Figure 19.- Continued. 
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(dl Flow characteristics; CT,s = 0.60. 

Figure 19.- Continued. 
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. 

(e) Flow character ist ics;  C T , ~  = 0.30. 

Figure 19.- Concluded. 
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a = 35' a = 60' a = 85' 

(b) Flow characteristics; C T , ~  = 0.90. 

Figure  20.- Continued. 
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1 
a = 2 5 O  a = 50' 

(c) Flow characteristics; C T , ~  = 0.80. 

Figure 20.- Continued. 
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. 

a = 20" a = 40' a = 6C 

(d) Flow characteristics; CT,s = 0.60. 

Figure 20.- Continued. 

125 



u - LU 

(e) Flow characteristics; C T , ~  = 0.30. 

Figure 20.- Concluded. 

126 



VI 

E- 
V 

0' 
8 
I1 
'5- 

'p c m 

r' 
0 

a, c 

0 

c 

L 

v) U 

c 
v) 

L a, .,-. 
U m 
L m r: u 

.- 

.- 

U .- 
E 
c A v 
0 
L a, 

a 

127 



I 128 

a 

I 

a = 30" 

(b) Flow characteristics; C T , ~  = 0.90. 

Figure 21.- Continued. 



a = 30° n = 5 5 O  a = 80" 

(c) Flow characteristics; C T , ~  = 0.80. 

Figure 21.- Continued. 
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a = loo a = 30 a = 50" 

a = 20" a = 40' a = 60n 

(d) Flow character ist ics;  C T , ~  = 0.60. 

Figure 21.- Continued. 
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(e) Flow characterist ics; C T , ~  = 0.30. 

F igure 21.- Concluded. 
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(b) Flow characteristics; C T , ~  = 0.90. 

Figure 22.- Continued. 
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(c) Flow characteristics; C T , ~  = 0.80. 

Figure 22.- Continued. 
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-- 
a = 25" 

(d) Flow characteristics; CT,s = 0.60. 

Figure 22.- Continued. 
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(e) Flow characteristics; C T , ~  = 0.30. 

Figure 22.- Concluded. 
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(b) Flow characteristics; CT,s = 0.90. 

Figure 23.- Continued. 
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(c) Flow characteristics; CT,s = 0.80. 

Figure 23.- Continued. 
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(d) Flow characteristics; C T , ~  = 0.60. 

Figure 23.- Continued. 
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(e) Flow characterist ics; C T , ~  = 0.30. 

F igure 23.- Concluded. 
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a = 30" a = 55' 

(b) Flow characteristics; CT,s = 0.90. 

Figure 24.- Continued. 
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(c) Flow characteristics; C T , ~  = 0.80. 

Figure 24.- Continued. 
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(d) Flow characteristics; C T , ~  = 0.60. 

Figure 24.- Continued. 
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(e) FIOW characteristics; C T , ~  = 0.30. 

Figure 24.- Concluded. 
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(b) Flow characteristics; C T , ~  = 0.90. 

Figure 25.- Continued. 



(c) Flow characteristics; CT,s = 0.80. 

Figure 25.- Continued. 
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a = 50" a = 10" a = 30° 

a = 1 5 O  a = 3 5 O  a = 55' 

a = 20" a = 40" 

(d) Flow character ist ics;  C T , ~  = 0.60. 

F igure  25.- Continued. 
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( e )  Flow characterist ics; C T , ~  = 0.30. 

F igure 25.- Concluded. 
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(b) Flow characteristics; C T , ~  = 0.90. 

Figure 26.- Continued. 

a = 85" 
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(c)  FIOW character ist ics;  C T , ~  = 0.80. 

Figure 26.- Continued. 
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(d) Flow characteristics; C T , ~  = 0.60. 

Figure 26.- Continued. 
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(e) Flow character ist ics;  C T , ~  = 0.30. 

Figure 26.- Concluded. 
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u = 30" 

(b) Flow characteristics; C T , ~  = 0.90. 

Figure 27.- Continued. 

a = PO" 
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. 

(d) Flow characteristics; C T , ~  = 0.60. 

Figure 27.- Continued. 
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(e) Flow characteristics; C T , ~  = 0.30. 

Figure 27.- Concluded. 
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a = 25' a = 50' 

(b) Flow characterist ics; C T , ~  = 0.90. 

Figure 28.- Continued. 
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(c) Flow characteristics; C T , ~  = 0.80. 

Figure 28.- Continued. 
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(d) Flow characteristics; C T , ~  = 0.60. 

Figure 28.- Continued. 
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le)  Flow characteristics; C T , ~  = 0.30. 

Figure 28.- Concluded. 
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(b) Flow characterist ics; C T , ~  = 0.90. 

Figure 29.- Continued. 
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(c) Flow characteristics; C T , ~  = 0.80. 

Figure 29.- Continued. 

169 



(d) Flow characteristics; C T , ~  = 0.60. 

Figure 29.- Continued. 
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. 

(e) Flow characteristics; C T , ~  = 0.30. 

Figure 29.- Concluded. 
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(b) Flow characteristics; C T , ~  = 0.90. 

Figure 30.- Continued. 
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IC) Flow characteristics; C T , ~  = 0.80. 

Figure 30.- Continued. 
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Id) Flow character ist ics;  C T , ~  = 0.60. 

Figure  30.- Continued. 
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a = 15" a = 30" 

(e) Flow characteristics; C T , ~  = 0.30. 

Figure 30.- Concluded. 
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lbl Flow character ist ics;  C T , ~  = 0.90. 

F igure  31.- Continued. 
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a = 25" a = 50' 

(c) Flow characteristics; C T , ~  = 0.80. 

Figure 31.- Continued. 

179 



(d) Flow characteristics; C T , ~  = 0.60. 

Figure 31.- Continued. 
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(e) Flow characteristics; C T , ~  = 0.30. 

Figure 31.- Concluded. 
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a = 29 

(b) Flow characteristics; CT,s = 0.90. 

Figure 32.- Continued. 
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IC) Flow characteristics; C T , ~  = 0.80. 

Figure 32.- Continued. 
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I 
(I = 15' 

(I = 45O J 
a = 30' 

Id) Flow characteristics; C T , ~  = 0.M. 

F igu re  32.- Continued. 
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. __I-. ,- 

(e) FIOW character ist ics:  C T , ~  = 0.30. 

Figure  32.- Concluded. 
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188 

a = IO0 a = 35" (I = 60" 

(bl Flow characteristics; CT,s = 0.90. 

Figure 33.- Continued. 



(c) Flow character ist ics;  C T , ~  = 0.80. 

F igure  33.- Continued. 
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(d) Flow characteristics; C T , ~  = 0.60. 

F igu re  33.- Continued. 
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a = 15" a = 30" 

le) Flow character ist ics;  CT,s = 0.30. 

F igure  33.- Concluded. 
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(b) Flow characterist ics; C T , ~  = 0.90. 

F igure 34.- Continued. 
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(c) Flow characteristics; C T , ~  = 0.80. 

Figure 34.- Continued. 



I 
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(d)  Flow characteristics: CT,, = 0.60, 

Figure 34.- Continued. 
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u = 15' a = 5" 

(e) Flow characteristic,; C T , ~  = 0.30. 

Figure 34.- Concluded. 
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. . 

(b)  Flow character i5t ics;  C T , ~  = 0.90. 

F igure  35.- Continued. 
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a = 25" 

(c) Flow characteristics; C T , ~  = 0.80. 

Figure 35.- Continued. 
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(d) Flow characteristics: CT,5 = 0.60. 

Figure 35.- Continued. 
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I 

( e )  Flow characteristics: C T , ~  = 0.30. 

Figure 35.- Concluded. 
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(b) Flow characteristics; C T , ~  = 0.90, 

Figure 36.- Continued. 
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(c) Flow characteristics; C T , ~  = 0.80. 

Figure 36- Continued. 
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1 .  i - ,  

a = 60" 

(d) FIOW characteristics; C T , ~  = 0.60. 

Figure 36.- Continued. 
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(e) Flow characteristics; C T , ~  = 0.30. 

Figure 36.- Concluded. 
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Figure 37.- Fuselage lift coeff icient for  up-at-the-t ip ro tat ion and basic leading edge. 
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Figure 38- Fuselage lift coefficient for up-at-the-tip rotation, basic leading edge, and fences on. 
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Figure 39.- Fuselage lift coefficient for up-at-the-tip rotation and inboard slat on. 
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Figure 40.- Fuselage l i f t  coeff icient for  up-at - the- t ip  rotat ion, inboard slat on, and fences on. 
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Figure 41.- 

a deq 

Fuselage l i f t  coefficient for up-at-the-tip rotation, fu l l -span slat on, a n d  fences on. 
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Figure 42.- Fuselage l i f t  coeff icient for  up-at - the- t ip  rotat ion, outboard slat on, and fences on. 
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Figure 43.- Fuselage lift coefficient for down-at-the-tip rotation and basic leading edge. 
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Figure 45.- Fuselage lift coefficient for down-at-the-tip rotation and inboard slat on, 
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Figure 46- Fuselage lift coefficient for down-at-the-tip rotation, inboard slat on, and fences on. 
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