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A systematic experimental study has been undertaken to provide data concerning

the effect of aft area on the x:50 swept-wing longitudinal aerodynamic characteristics

at low subsonic speeds. The study was conducted over an angle-of-attack range from

approximately -29 to +280 . The data are presented without analysis.



Moderately swept wings are often used for fixed-wing fighter aircraft,

as shown in figure 1, due to the cruise requirement. However, these levels

of sweep may reduce the high angle of attack maneuver capabilities of such

a wing due to early breakdown of the organized leading-edge shed-vortex-

flow system. A wind -tunnel investigation has been conducted to determine if

this vortex flow could be stabilized by properly shaping the planform

aft of the leading edge. Stabilizing this flow to higher angles of attack

is important because of the extension in the associated high-lift charac-

teristics. A wing with a 450 leading-edge sweep was chosen for study as

being typical of this class of wings.

Presented in this paper are the static-longitudinal-aerodynamic

characteristics of 14 cropped 450 wings at a Mach number less than

0.2. An analysis of the lift characteristics was made in .reference 1

to assess the significance of planform shaping on the vortex flow aero-

dynamics of moderately swept wings; therefore, no analysis is included

herein.
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SYMBOLS

Values are given in both SI Units and U. S. Customary Units. The measure-

ments and calculations Were made in U. S. Customary Units.

A	 aspect ratio

b	 span, cm(in.)

CD	drag coefficient, Drag
ref

CD,o	 experimental value of drag coefficient at C L = 0

CL	lift coefficient, Lift
ref.

Cm	pitching-moment coefficient about the reference point, xref

or at crefA, Pitchin
g  moment

ref ref

c	 streamwise chord, cm(in.)

M	 Mach number of free stream

q.	free-stream dynamic pressure, N/m2 (lbfjft2)

Sref	
reference area, m (ft 2)

xref
	 reference point for pitch calculation, aft of apex, cm(in.)

a	 angle of attack, degrees



A	 leading-edge sweep angle, positive for sweepback, degrees

a	 taper ratio, cticr

St	 trailing-edge sweep angle, positive for sweepback, degrees

Subscripts:

r	 root

ref	 reference

t	 tip

4



MODEL AND TEST DESCRIPTION

Tables I and II present the geometrical and reference values for

fifteen wind tunnel models, respectively. The reference values are the

true planform areas and mean geometric chords. Most of the models were

obtained from models I and X as is shown in figures 2 and 3. Model VIII

is an A=l, A=45 0 , a=1 wing (figure 4) and model IX is model IV with its

trailing edge beveled and used as the leading edge. (Model IX was tested

to provide data for an investigation of augmented vortex lift associated

with the side edge. The results are reported in reference 1.) All models

were obtained from flat plates and the leading and side edges were beveled

symmetrically.

The tests were conducted in the Langley 7 x 10 foot wind tunnel at

Mach numbers less than 0.20 and at Reynolds numbers less than 3.74 x 106.

The test set-up is shown in figure 4 with the active and dummy balance

housings in place. No blockage or jet boundary corrections were necessary

due to the slotted configuration of the test section. Chamber and two

base pressures were measured and the axial forces corrected to these

pressures being equal to free-stream static.
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CONCLUSIONS

Longitudinal aerodynamic characteristics for fourteen 45° swept-wing

models at low subsonic speeds have b.zen presented. In addition, one of

the models was tested trailing edge forward and these data are also re-

ported.. The angle-of-attack range utilized was from approximately -2 0 to +280.

The data are presented without analysis.

a
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TABLE I

MODEL GEOMETRIC CHARACTERISTICS

Model	 A	 A,deg	 Q,deg	 a	 Cr	 c t	 b
cm	 in	 cm	 in	 cm	 in

I 1.000	 45

II 1.118

III 1.224

IV 1.333

V 1.464

VI 1.651

VII 2.000

VIII 1.000

IX 1.333	 0

X 1.333	 45

XI 1.714

XII 2.154

XIII 2.667

xiv 3.273

xv 4.000

-45 •333 76.20 (30.00) 25.40 (10.00) 50.80	 (20.00)

-30 .388 65.46 (25.77)

-15 .441 57.61 (22.68)

0 .500 50.80 (20.00)

15 .577 43.99 (17.32)

30 .703 36.14 (14.23)

45 1.000 25.40 (10.00)

f 1 50.80 (20.00) 50.80 (20.00)

-45 .500 25.40 (lo.00)

0 t lol.6o (40.00 50.80 (20.00) 101.60 (40.00)

.400 84.66 (33.33) 33.86 (13.33)

.300 72.57 (28.57) 21.77 (8.57)

.200 63.50 (25.00) 12.70 (5.00)

.100 56.44 (22.22) 5.64 (2.22)

0 50.80 (20.00) 0 (0.00)



TABLE II

MODEL REFERENCE VALUES

Model c

rycf

Xref $ref

cm in cm in m ft 

I 55.0' (21.67) 24.33 (9.58) .258 (2.78)

II 48.39 (19.05) 22.94 (9.03) .230 (2.48)

III 43.59 (17.16) 21.95 (8.64) .211 (2.27)

IV 39.52 (15.56) 21.16 (3.33) .193 (2.08)

V 35.53 (13.99) 20.45 (8.05) .177 (1.90)

VI 31.09 (12.24) 19.74 (7.77) .156 (1.68)

VII 25.40 (10.00) 19.05 (7.50) .129 (1.39)

VIII 50.80 (20.00) 25.40 (i0.00) .258 (2.78)

Ix 39.52 (15.56) 9.88 (3.89) .193 (2.08)

X 79.02 ( 31.13.) 42.34 (16.67) .774 (8-33) 

xi 62.89 (24.76) 37.49 (14.76) .602 (6.48)

XII 51.74 (20.37) 33.78 (13.30) .479 (5.16)

XIII 43.74 (1't.22) 30.68 (12.08) .387 (4.17)

xIV 37.97 (14.95) 27.97 (11.01) .316 (3.40)

xV 33.86 (13.33) 25.40 (10.00) .258 (2.78)
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TABLE III

TABULATED WIND TUNNEL DATA

10
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ĉ
s

^'

c^
*--v

.^ ^

es-

c:

.^' 1



C
n

CO

a. oeg

.2	 .4	 .6	 .8	 1.0	 1.2
CL

_8

-.2

fa) Model 1.0--45°
Figure 5 . Longitudinal aerodynamic charaderistics forA-450

cropped wings with constant tip chord and variable trailing edge

{t^ i	 sweep at Mao	 0	 ;^:.



Cm

C 

i yr r	 - it :7	 ,	 h^'*r	 *jt
(i

im*• - ^lii "(,^
if'

0 OhlI'

^	 I I I	 i,,;
1

i

^Et t	 i	 ^ •:J -: i.. .r .. r	 tai

I i	 I	
,

i

, I! !

l

I

^,

,

1 I^

,'

1 0 E ^' ,
t -.,i l '

T!•'

.8

6 - ; 1	 ( f I I`

.2'

Ibi Model 11 , SE- -300

Figure 5. Continued



.2

C	 ^m

-.2

1.0

.0

CD .h

,4

.Z

U

24

16

a, deg

8

U

-n

it

if

it

if

	 I

IT

lit

'

1.0	 1.2

Figure 5. Continued

~ ' 2 O	 .2	 .4	 .h	 .8
'	 CL

(c) Model ||| , R^~150



Cm 0

1.0

.8

CO 	.6

.4

.2

0

24

16

a. dog

8

– — ------------ – --

.	 ... 	 .........

..........

^^t,f^", I I t ^p	 is tut	 t^; ,

RrUrl., i t

it

^ j N I	 i

EE
	 rll l

T

u
Rli

t

I I	 rt' .= ^ 	 i

I 131^
(t	 I t	 .,	 t	 ^tr^ i?fl ;;...•lit^ fi' ,	 l	

t l
it

lu	 ,	 } iTi;,t
IN

all It!I UAL!

PI!
j!1j 1t1 1j!1	 I HillSE	 1.

t it
1,

^	 ,

i t! tit it TIN
t it 	 i1i ! ! , tit ;t l	 I	 t	 I fit

it I t: l: . I
-J.

-IT

-tv

u T	 m! T

. l	 '	 u
n	 l	 ,	 II	 Iil I	 ''' ,	 ^ ^ ti lid	 ,, t	 ,

t

t, it

_ t ' tilt t	 '#	 ;	 ,1 t
,

t ^^#

1	 41

0

-8

-.2	 0	 .2	 .4	 .8	 .8	 1.0	 1.2

(d ► Model IV n- 0P

Figure 5 . Continued



.2	 ^-

Cm 0

-.2

1.0

.8

CO	.6

.4

.2

0

24

16

a, deg

8

0

-8

-.2 0	 .2	 .4	 .6	 .8	 1.0	 1.2
CL

le ► Model V , S2. 150
Figure 5. Continued



.2

Cm 0

-.2

16

a . deg

8

0

-8

	

u i, t	 W;!,	 ! I!i	 ut	 f	 f r	 ( r	 f
^,i	 tit 

(it	
^,	

('	
t	

^t(^^	
r	

r	 tl	 ^! ^; f ^^	 ^ r ^	 i , :!^

f
' d
 l	 L	

,it	 f -1u i	 !	 tr r{	 t !

	

r : k	
t	 l i +t ,	 n,lf t {	 I' , u i ^i;	 ` I ^i t ^'

I	 '+	 a ! t ti t
T it
 ( i tr	 t

t i +;it	 '^ t i ,^^ t I(( {I	
,»} U	 *.^{I	 ;	 tr ;""' . '..rl'' I`;	 ^t* {	 f 7

il ^	 l+ jtl I	 r :!
itf,

i 	 (.:	 ti!	 .	 I f	 I	
II;! 

t	 t	 tl	 I I;t	
'

r	 t	 ' 

	

^ ,-•-	 ^t r	 ;.	 t„} ht ,z t.	 }1	 its	 -

r^it 7 -	 t -
r	 f	 t^

	

'	 (	 9	
I(

u	 f.

..

(	 (	
j

	

I	 r	 I	 ^

1	 i	 ^

^^_	 ! .	
}I	

1

1.0

.8

CO .6

.4

.2

0

24

-.2	 0	 .2	 .4	 . 8	 .8	 1.0	 1.2

L

(f) Model VI , S2 - 300

Figure 5. Continued



Cm

Cp

ig ► Model VII, n-45'

}	 Figure 5. Concluded

r



.2

C
m

0

41"

C D

.4

.2

0

24

0.609

16

8

0

-.2 0
	 •2	 •4	 .8	 1.0	 1.2

REPRODUCIBILITY OF THF

ta) Model X. X -0.5 (Same data as for Model IV)	 ORIGINAL PAGE IS P0011'

Figure 6. Longitudinal aerodynamic characteristics WA 450
 cropped delta

wings with variable taper ratio at M,,.,o.



,%

C	 0
m

-.3 i^^d

|	 8x Model X| . X,U,4

iti.

1KUs

^

^

|xU|

^
'	 Bou^ ^. ^^^m^'	 __-_



(c) ;nodal XI I, X° 0.3

Figure 6 . Continued



4

a, deg

O

I (

i	 .I..

..8

f

^

^

i 1

I

i

-.2	 0 .2 .4 .6	 .8	 1.0

CL

(d) Mode  n( 11, X' 0.2

Figure 6 . Continued

j



8 c^x!^^^2

h0 Model X|V,N^O.l

Figure 6 , 
Continued

.



C 

t

I tt i t	 ^tll	
'	 t ^	 ^,

.Z	 tt 'TT I	 T'T	
7, ?t	 f

f t	 I^	 (t 
I	

,1^	 l 

u	 ;	 i	 I	
t

	

EIh^'
	

!	 ,

	

i	 t

Ifl Model XV,T- 0

figure b. Concluded



.2

C	 0
M

.2

REE

1.0

.8

C O .6

.4

f

.2

0

24

I

16

a, deg

8

0

-Q

--.2	 0	 .2	 .4	 .6	 .8	 1.0	 1.2

Cl

Fi9dre 7. Longitudinal aerodynamic characteristics fonModel VIII at Mw-0.

1,



/	 1.0

^	 .0

C
D '6

,4

^
.3

0

24

16

a, deg

^

.D

^	 C	 O
|	 0

(	 -.2

it

fill 1	 ifto

if
I Al

iNt	 I	 it	 it
t j

11111 	 I	 till 41.
if

If

lit	
It

1^	 Hill

I	

lit

if

tit

Tt

I tit

fit

^

^	 `
|
'

|
|
|

!
^

^
|

|

.	 .

,
.̂
^
^̂
:
'
^

^

'

'

(
!

-

\
i

O

I it

	 it

_8
-.2	 O	 .2	 .4	 .h	 .8	 1.0

C
i

/

^	 ^	 |

	

Figu re 8 . Longitudinal aerodynamic chnmdohdio for Model IX at M=,—O^ 	 .

^--'--------'---------------


	GeneralDisclaimer.pdf
	0050A02.pdf
	0050A02_.pdf
	0050A03.pdf
	0050A04.pdf
	0050A05.pdf
	0050A06.pdf
	0050A07.pdf
	0050A08.pdf
	0050A09.pdf
	0050A10.pdf
	0050A11.pdf
	0050A12.pdf
	0050A13.pdf
	0050A14.pdf
	0050B01.pdf
	0050B02.pdf
	0050B03.pdf
	0050B04.pdf
	0050B05.pdf
	0050B06.pdf
	0050B07.pdf
	0050B08.pdf
	0050B09.pdf
	0050B10.pdf
	0050B11.pdf
	0050B12.pdf
	0050B13.pdf
	0050B14.pdf
	0050C01.pdf
	0050C02.pdf
	0050C03.pdf
	0050C04.pdf
	0050C05.pdf
	0050C06.pdf
	0050C07.pdf
	0050C08.pdf
	0050C09.pdf
	0050C10.pdf
	0050C11.pdf
	0050C12.pdf
	0050C13.pdf
	0050C14.pdf
	0050D01.pdf
	0050D02.pdf
	0050D03.pdf
	0050D04.pdf
	0050D05.pdf
	0050D06.pdf

