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FOREWORD 

This report presents  the results of one segment of an 
experimental program for the investigation of hypersonic flow 
separation and control characteristics being conducted by the 
Research Department of Grunman Aircraft Engineering Corporation, 
Bethpage, N.  Y.    Mr.   DoraId E.  Hoak of the Flight Dynamics 
Laboratory, Research ano Technology Division,   located at Wright- 
Patterson Air Force Base, Ohio,  is the Air Force Project 
Engineer for the program, which is being  supported primarily 
under Contract AF 33(616)-8130, Air Force Task 821902. 

The experimental data  obtained (pressure distributions, 
aerodynamic heating rates,   and six-component force data) are 
extensive and must be presented in a series of data reports,   of 
which this is one.    These data reports are presented without 
analysis  for the purpose of disseminating all the experimental 
information as rapidly as possible. 

The author wishes to express his appreciation to the staff 
of the von Karman Facility,  ARO Inc.,  for  their helpfulness   in 
conducting the tests and particularly to Messrs.  Burchfield and 
Deitering for providing the machine plotted graphs of the 
experimental data included in this report.    The tabulated data, 
not included herein, are available to qualified Air Force 
requestors as an Appendix to this report.    These Appendices can 
be obtained on loan from the Flight Dynamics Laboratory (Research 
and Technology Division, Air Force Systems Command, Wright- 
Patterson Air Force Base, Ohio). 



ABSTRACT 

Heat transfer data were obtained at Mach 3 for a winged 
re-entry configuration with several types of aerodynamic con- 
trols.    The basic model consisted of a clipped delta wing with 
an overslung cone-cylinder body.    Most of the tests were con- 
ducted with partial span trailing edge flaps.    The effects of 
tip fins, a hemisphere-cylinder body,  a full span trailing edge 
flap, and a full span,  plug-type,  trailing edge spoiler were 
also Investigated.    The partial span flap deflection were 
varied between ♦ 39 degrees In an angle of attack range of 
♦ 20 degrees.    Selected configurations were used to examine the 
angle of attack ranges of -30 degrees to -50 degrees and + 30 
degrees to * 50 degrees.    The major portion of the program was 
conducted at a unit test section Reynolds number of 3.3 x lO^/ft 
with limited comparative testing being done at a unit test 
section Reynolds n'unber of 1,1 x lOvft. 

This report has been reviewed and Is  approved. 

jUin*V.  A.  SLOA^, Jr. 
D       Colonel, USAF 

Chief, Flight Control Division 
AF Flight Dynamics Laboratory 
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t) Wu/^/fT^ vt.   Y' 

t) Nu/V1fir vt.   X' 

16             Configuration IV,     a - 0 

• ) Nu/^lfr^ vt.   Y' 

b) Nu/.'fi- vt. Y' 

c) Nu/N«i~ vt. Y" 

d) Nu/^-fi—vt. Y' 

• ) Nu/Vli^ vt. X* 

f) Nu/vlti- vt.   X' 

g) Nu/v1(r|-vt.   X' 

h)   »u/v^r-vi. X' 

1)     Nu/vHr-vt.   Y' 

j)   Hu/^nr^ vt. x* 

k)     »u/vfi^ vt.   Y' 

i)   Mu/.inrvt. x' 

■ )     Mu/v^tTI-vt.   Y' 

n) »u/^irr vt. x' 

o) ÄiA/fr- vt. Y' 

P)   i»u/vnr-vt. %• 
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62 - 63 - -10 

62 - 63 - -20 

62 " 63 " -30 

62 - 63 - -39 
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Figure i^e 

17 Configuration  IV,     ■ - +10 

18 

• ) Nu/V«i^vt.  Y' 

b) Hu/virr-vi.   X' 

c) Wu/Vfr-vs.   Y' 

d) Nu/V«r^ vs.   X* 

e) Nu/Vfi^vi.   Y* 

f) Nu/v«r|-v..   X' 

g) Nu^1tr"v«. Y* 

h) Mu/v1Cr-vi. X' 

I) Nu/yfi^vi.   Y* 

J)   Nu^irrj-v«. X' 

k) Nu/virr-v6. Y' 

1)    Nu/V«?^vi.   X' 

B) Nu/.Ur^vi.   Y' 

n) Nu/.ITF^vi.   Y' 

o) Nu/N1[i~v«.   Y' 

p) Nu/Viri^vf.   Y' 

q) NuAIR^vs.   X' 

r) Nu/V1irj-vi.  X' 

«) Nu/viR^v..   X' 

t) Nu/v«?^ v..   X' 

Configuration  IV,     i • +10 

• ) Nu/^^IF^v«.  Y* 

b) Nu/NirF|-vt.  X' 

c) Nu/.HF^vt.   Y' 

d) Nu/,irr-vf. x* 

e) Nu/v1Iä~ vs.   Y" 

f) Nu/vicr-vt. x1 

g) Nu/^lt*-vs.   Y' 

h) Vu/^i^v».   X' 

I) Nu/V1li~ vs.   Y' 

J) rtu/v/rr^vi.   X" 

«) Nu/Vinr vi. Y' 

1) Nu/^IR^vt.   X' 

■) Mu/v/fi- vi.   Y 

n) Nu/vR«Jvi.   X' 

o) Nu/v/fi^ vt.   Y* 

p) Nu/V^r"vi.   X' 

62 - 63 - 0 

6, - 6, • +10 

62 - 63 • ^O 

62 ' 63 "* +30 

62 - 63 - +39 

62 - f3 - 0 

62 " 63 " +l0 
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62 - 53 - +30 

&2 - 6, - +39 

2 ' 63 " +l0 
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19 Configuration IV,     a 

20 

Nu/Viri~" v«. 

Nu/, V*~ v«. 

Nu/V«r~vt. 

Nu/V«r|" vs. 

Nu/V'fr~v«. 

Nu/N'f*r"v«. 

Nu/.Hi-vi. v     x 

v    x 

Nu/^fT'v«. 

Nu/^lfi^" v^. 

Nu/, He    v«. 

Nu/, He" v«. 

Nu/, «i- vs. v     x 

Nü/V«r^ v«. 

Nu/.KT' v». 

Nu/, Wi- v». v      x 

Nu/, Hi" v«. 

Nu/, U«    vi. 

Configuration  IV,     3 

Nu/, Hi" vs. x     x 

Nu/, «a- vi. 

Nu/, «T- va. 

Nu/, «i-va. 

Nu/, «i- va. v     x 

Nu/, tä- va. 

Nu/, fi-va. •     x 

Nu/, fi- va. 

Nu/, RF"" va. v     x 

Nu/vtF~va. 

Nu/, Ha    va. v     x 

Nu/, He    va. 
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Nu/, Ke-va. 

Nu/, fi- va. N     x 

Nu/, ■    va. v     x 
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21 Configuration  IV,    B.  - 6-  - 0 

•)    Nu/^Hi^v«.   Y' 

b) Nu/^ITT" v..   X' 

c) Nu/v«r|-vi.   Y' 

d) Nu/viR^vi.   X' 

t)    Nu/Virr^ v».   Y' 

f) Nu^Hrj-vi,   Y' 

g) Nu/%1lF|-v8. X' 

h) Nu/%«r|-vi. X" 

1) Nu/vKr^vi. Y' 

J) Nu/v^-v.. X' 

k) Nu/v1Ii^v«. Y' 

1) Nu/v1R^vi. X' 

») Nu/^Ue^ vt, Y' 

n) Nu/^HS^ vi. X' 

o) Nu/^UF^vt. Y' 

p)    Nu/V1IT^ vi.   X' 

22 Configuration  IV,     a -  -10 

• )    Nu^Ui- v«.   Y' 

b) Nu/V1tr^va.   X1 

c) Nu/N«i^vi.   Y* 

d) Nu/,«r^va.   X' 

• )    Nu/.UT^vi.   Y' 

f) Nu/.RT^vi.  X' 

g) Nu/V«?^ v.. Y' 

h) Nu/%«i^ v.. X' 

I) Nu/V*r^ VB. Y' 

J) Nu/v«i^vB. X" 

k) Nu/vUr|- v.. Y' 

1) Nu/% UFj-v.. X' 

m)     Nu/virr-vi.   Y' 

n)   Ru/Virr|- v«. X" 

o) Nu/^ÄT" v«.   Y" 

p) Nu/X«i^ vi.   X' 

q) Nu/.tr^vi.   Y' 

r) Nu/,fi^ vi.  X' 

• ) Nu/^fiT" vi.  Y' 

t) Ku/%«r|-vi.  X* 

a - +35 

a - +40 
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Figure P«»» 

23 Configuration IV,     3 - -10 

• )     Nu/N«r^v«.  Y* 

b) Nu/S WFj" vi.   Y' 

c) Nu/^IR-v«.   Y' v      x 

d) Nu/%1R~ vt.   Y' 

•)    Nu/. Ki- vs.   X' 

f) Nu/,«!- v«.   X' v     x 

g) l«u/N«^ vi. X' 

h) Nu/.ITi- vi. X' 

1) l»u/%1[ir"v«. Y' 

J) Nu/vlti^ vs. X' 

k)     Nu/, «i- vt.   Y' %      x 

1)     Nu/, «i- v«.   X* '      x 

■)     Nu/. H«- vi.   Y' %      x 

n)    Nu/, fe- v«.  X' %     x 

0) Nu/X1R~ vt,   Y' v      x 

p)     Nu/^KT^ vt.   X* 

24 Configuration  IV,      i -  -20 

a) Nu/.Rä- va.   Y' 

b) Nu^Kä- va.   Y* 

c) Nu/V«ä^ va.   X" 

d) Nu/. He- va.   X' s      x 

• )    Nu/S«r^ va.   Y' 

f) Nu/,«?^ va.  X' 

g) Nu/^RT^ va. Y' 

h) Nu/^fä- va.  X' 

1) Nu/V1tr^ va.   Y* 

J) Nu/^ti- va.   X' 

k) Nu/^ITi- va.   Y* 

1) Ku^««- va.   X' 

m) Nu/,««- va.   Y' 

n)    Nu/, «a- va.  X' v     x 

o)     Nu/. fi~ va.   Y' 
*      x 

p) Nu/Viri^ va. X' 

q) Nu/,«?^" va. Y' 

r)    Nu/,««^va.  X* 

a)    Nu/.«i~ va.  Y' 
'     x 

t)     Nu/V*ä~ va.  X' 
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25 

26 

.'7 

Configuration  IV,      p   -.'" 

a) Nu/.1li~va.  Y' v     x 

b) Nu/^Ri- v«.   Y' 

c) Nu/V1IF^ va.  Y' 

d) Nu/, «ä- va.   Y' v     x 

a)     Nu/^Ui- va.   X' 

f) Nu/v/«i^va.   X' 

g) Nu/V1frj"va.   X' 

h) Nu/Virr~vi. x' 

I) Nu/vinr-va. Y' 

j)   Nu/Sinr^vs. x" 

k)    Nu/,ire^va.   Y' 

I)     Nu/^He-vs.   X" N      x 

m) Nu/^RTj" v». Y" 

n) Nu/.Re- v«. X" 

o) Nu/^Re- v». Y* 

p) Nu/^He-v». X' 

Configuration IV,      i • 30 

e) Uu^Kr~va. Y' 

f) Nu/.He-va. X' * x 

g) Nu/N1ir^V8. Y' 

h)    Nu/, «i-va. X* v     x 

Configuration IV,      i -  -40 

a) Nu/. ffe~ va. Y' v     x 

b) Nu/, Re"" va. Y' 

c) Nu/. Ri-va. X* * x 

d) Nu/.Re~ve. X' %      x 

e) Nu/. Re-va. Y* v     x 

f) Nu/. RT" va. X' N      x 

g) Nu/V Ri~ vs. Y' 

h)    Nu/.Rä~"v8. X' %     x 

Configuration IV,      i -  -50 

a) Nu/vRa^ vs. Y' 

b) Nu/^RF-vs. Y' 

62 - 6, - -10 

62 - 63 - -20 

'2 - f. - -30 

62-63 ■39 

62 * 63 " "l0 

>•**«*  -20 

62 ^B •30 

62 - 63 ' "39 

h2 * '3 ' 'l0 

B2 " 63 " '20 

B2 " 63 " 'i0 

B2 - 63 - -39 

a) Nu/vRex vs. Y' 62 -f,3 -0 

b) Nu/>Rex vs. Y' 52 - tj - +39 

c) Nu/vRex vs. X' 62 -63"0 

d) Nu^Re'vs. X' ' 2  " f3 ' +39 

63 - +39 

fi2-63 

62 "»J 

0 
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52 - 63 - +39 
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■ 3  - +39 
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lower surface   321 

upper  surface 
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28 Configuration  IV,     a -  -50  (Cont'd) 

29 

30 

31 

32 

c) Nu/Vinr" va,  X' 

d) Wat^tT^m, x* 

Configuration VII,     Spollar On 

6, ■ 6, ■ 0 

-6 a  - 0,   Ra  /ft  x  10    -  3.3 

0,   Ra  /ft  x 10'6-  |,| 

•10,  Ra /ft x 10"6- 3.3 

a) M^flF va.  Y' 

b) Nu/,«?-va. X' 

c) Nu/^IR-va. Y* 

d)    Nu/, ITT- vs.  X' 

a) Nu/, Ri- va. Y' v     x 

f) Nu/.IT^vi.  X' v     x 

g) Nu/V*e^ va.   Y' 

h)     Nu/, «e- v».  X' v     x 

l)     Nu/.*«-va.   Y' s     x 

J)     Nu/Nire^va.  X' 

k)     Nu/We-vs.   Y" ^     x 

I)     Nu/^ITe-vs.  X' 

m)     Nu/. RT" vs.   Y' v     x 

n)     Nu/, He-vs. X' 

o)     Nu/.te^vs. Y' 

p)     Nu/V1R~ vs. X' 

Configuration VIII, a - 0,   Spoiler  On,   Fins On 

«)    Nu/, US-vs.  Y' Ra /ft x 10      - 3.3 v     x ■> 

b) Nu/, Re- vs.  X' v     x 

c) Nu/, Re-vs.  Y' v     x 

d) Nu/, Re-vs.  X" v     x 

-20,   Ra /ft x 10'6- 3.3 

Configuration  IX,      i • 0 

a) Nu/,Re- vs.  Y' v     x 

b) Nu/,Re-vs. X' 

c) Nu/,Re~va. Y" 

d) .<u/sRä^"va. X' 

a) Nu/, Re-vs. Y' 

f) Nu/,Re^vs.   X' 

g) Nu/,Rä^vs.   Y' 

h)     Nu/, RT'va.   X' 

Re  /ft  x  10'6 - 3.3 

+20 

62-63 +39 

-6 Configuration  IX,      i - 0      Re  /ft  x  10      -  3.3 

a) Nu/, Re-va. Y* %  x 

b) Nu/, Re-va. X' N  x 

        c)  Nu/^Re-vs. Y' 

d) Nu/vRe^"va. X* 

62 " 63 ' "20 

lower surface  3?2 

upper aurface 

lower surface  323 

lower surface  324 

upper surface  323 
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lower surface  326 

lower surface  327 

upper surface  328 

upper surface 

lower surface  329 

lower surface 

upper surface  330 
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lower surface  332 

lower surface 

upper aurface  333 

upper surface  334 
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lower surface  336 

upper surface  337 

upper surface  338 
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Figure 

32 Configuration IX,      > - 0  (Cont'd) 

«)     Nu/v/fi-vs.  Y' 

f)     Nu^/fe- vs.  Y' 

S)     Nu/vKi^ vs.  X' 

h)     Nu/. Hi- vi.  X' v     x 

33 Configuration IX,     a - +10 

• ) Nu/^K«- vi. y 

b) Nu/v/ti^ vt. X' 

c) Nu/.'fr^vt. Y' 

d) Nu/v1Cr^ v«. X' 

e) Nu/^/f«-v«. Y* 

f) Nu/./fe- vt.  X' v    x 

g) Nu/vKi-vs. Y' 

h) Nu/v^e-vi. X' 

1) Nu/Vire~ vs. Y' 

J) Nu/V«r|"vi. X' 

k) Nu/.Ke^vi. Y' 

1) Nu/V«F^ vs.   X' 

34 Configuration IX,     | ■ -flO 

a) Nu/Vile^vs. Y' 

b) Nu/,«- vs. X' 

c) Nu/^/Ri-vi. Y' 

d) Nu/V4ir^ vi. X' 

• ) Nu/.'Rrj'vi. X' 

f) Nu/V1ir|-vi.  Y' 

g) Nu/S«r^vs. Y' 

h)     Nu/V4ir|"vi.   X' 

35 Configuration IX,     I - +20 

a) Nu/v^ vi. Y' 

b) Nu/^Ri^ vs. X' 

c) Nu/vHe~ vi. Y' 

d) Nu/Virr~ vs. X' 

e) Nu/^HF" vi. Y' 

f) Nu/^K^" vi. X' 

g) Nu/Vinr"vi. Y' 

h)     Nu/V «e- vs.   X' v     x 

i)   Nu/^irr^ vs. Y' 

j)    Nu/vHF|"vi. X' 

62 - 63 ■ •« 1 lower surface   

upper surface 

lower iurfacc 

upper iurface 

Re  /ft  x  10'6 - 3, ,3 

62 • 63 - 0 lower surface  

62 - 63 - +20 

62-63 +39 

Re  /ft  x  10' 3.3 

-20 

63 - -39 

Re  /ft  x  10 -6 3.3 

6- - 63 - 0 

+20 
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35 

36 

37 

38 

Configuration IX,  I - +20 (Cont'd) 

Confl 

Confl; 

Nu/^ltrj" vi. X* 

uratlon IX, 

Nu/^IR- v«. Y' 

Nu/^X?- vi. X' 

Nu/, «i- v«. Y' N  x 

Nu^Xä- v«. X' 

Nu/^X?- vs. Y* 

Nu/^Xi^ v«. X' 

Nu/, Xi^ vi. Y' r,2  -63 

+20  Re /ft x 10 -6 

+39 

3.3 

-20 

62 - 63 " *39 

»u/vX«     vs. Y' 

Nu/vX»x  vi. X' 

tlon  IX,     i - 0 Rt  /ft x  10'6 -   1.1 

Nu/, X*     vi. s        X 
Y' »,••}-• 

Nu/, Xe     vi. Y' 62  - 63  -   -20 

Nu/,X«     vi. Y' 62 - 63 -  -39 

Nu/V X*     vi. X' 62-63-0 

Nu/v/»i
— vi. X' 

Nu/, Xi-vi. X* 

Nu^XTj" vi. Y' 

Nu^Xi- vi. f 

Nu/, fi- v«. Y' 

»u^Xi-vi. X' 

llu/,X«  vi. Y' 

Nu/^Xi^ vi. X' 

Nu/,Xrp vi. Y' 

Nu^XI- vt. X' 

Nu/^XTj-vi. Y' 

Nu/. Xi- v«. X* '  x 

Nu/,Xr^ vi. Y' 

Nu/,«»- v«. X* 

Itu^tr; vi. Y' 

Nu^XT-v«. X' 

-20 

1. - ^3 - "39 

62-63-0 

■20 

•39 

62 - 63 - +20 

^2 " 63 ' +39 

Configuration X,  '1 " ^j " 63 ♦20 
-6 l«u/,Xr~ v». T*   a - 0, Re /ft x 10  - 3.3 '  x — 

Nu^X?- v*. X' 

i»u/vxr|"vi. Y" 

i»u/vxr["vi. x* 
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upper iurface  376 

upper iurface  377 
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INTRODUCTION 

The Fluid Mechanics Section of the Grumman Research 
Department is currently engaged in a research program directed 
at determining flow separation effects and the effectiveness of 
aerodynamic controls on hypersonic flight vehicles. The program 
consists of theoretical and experimental research on "basic" 
configurations (flat plates with flap and wedge type separators) 
and representative hypersonic glide configurations (a clipped 
delta wing-body combination and a pyramidal body). The configu­
rations to be investigated in the over-all program are shown in 
Fig. la. 

This report presents the results of one segment of the 
experimental program. It treats a winged hypersonic glider con­
figuration consisting, in basic form, of a clipped delta wing with 
an overslung cone-cylinder body. This configuration was used for 
obtaining pressure and heat transfer data on various aerodynamic 
controls at hypersonic Mach numbers. The heat transfer data are 
p~esented herein, and the pressure data are presented in another 
r~rt (Ref. 1). The controls investibated were partial span 
trailing edge flaps, with a deflection range of -39° to +39°; a 
full span flap with a deflectllon of +20°; a full span, plug-type, 
trailing edge spoiler and tip fins. An overslung hemisphere­
cyliuder body was also tested. 

The exp~rimental work was don~ at the AEDC 50-inch Mach 8 
Hypersonic Wind Tunnel during July and August of 1963. Descrip­
tions of these test facilities can be found in Ref. 2. Heat 
transfer data were obtained at a unit Reynolds number of 3.3 x 106 
with selected points at a Reynolds number of 1.1 x 10.6. This same 
model was also used to obtain pressure data in the AEDC 40 x 40-
inch Supersonic Tunnel at Moo • 5.0, and in the AEDC 50-inch Hyper­
.sonic Tunnel at~ • a~o. A geometrically similar model, instru­
mented to obtain force and moment data, was tested in this facility 
at an earlier date. Another geometrically similar model, with 
limited pressure instrumentation, was tes·ted in AEDC Hotshot 2 
Hypervelocity Tunnel. The results of the last four investigations 
are presented in Ref~ .. 1, 3, 4, and 5. 

Manuscript released by the author July, 1964 for 
publication as an RTD Technical Documentary Report 
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DESCRIPTION OF MODELS 

General 

Six test configurations were built up from a basic model Chat 
consisted of a clipped delta wing with an overslung body. The 
clipped delta wing had a spherically blunted apex, cylindrically 
blunted leading edges, and a blunt base.  Of the control surfaces 
to be tested, three partial span trailing edge flaps were built 
into the wing, and attachments were provided for mounting a full 
span spoiler. The two outboard flaps were of the aileron type, 
deflectable in the positive and negative direction, while the 
central flap was of the split flap variety, deflectable only in 
the positive direction. When all three flaps are deflected in the 
same direction, and to the same angle, they form a full span flap. 
The flap-type control surfaces were remotely actuated from outside 
the tunnel. Ih7ee-view drawings of the test configurations are 
presented in Figs, lb through lg. The dimensions of the basic 
configurations are shown in Fig. lb and are the same for all other 
configurations. The other configuration drawings show dimensions 
only for the components added to the basic configuration. A 
summary of the geometric properties of the various model compon- 
ents is presented in Table 1. 

Two of the heat transfer models tested in this program are 
geometrically similar to force models which were previously re- 
ported (Ref. 4). Four additional models are reported on herein 
for which force data are not available; they were developed by 
changing the forebody shape from a half-cone to a half-hemisphere. 
Pressure data are available for five of the six test configurations 
(Ref. 3). 

Controls and Sign Conventions 

Each flap-type control was driven by a 28-volt dc, gear 
reduced, electrical motor through a 1/2 inch-10 acme thread drive 
screw which was connected to the flap bell cranks by push-pull 
rods. Control deflection measurements were obtained through cali- 
brated linear potentiometers. The three motors with their atten- 
dant potentiometers and drive screws were located in a water cooled 
housing immediately behind the model. The drive screws were con- 
nected to the flap bell cranks by push-pull rods that passed through 



the front of the actuator housing and into the base of the model. 
This actuation system produced a deflection rate of 1 degree/sec 
and permitted the Independent operation of each control surface. 
The control  surfaces  were  calibrated cold,  that  Is,  when the model 
was  Installed In the  tunnel,  and checked  frequently.     The cali- 
brating was done with pre«cut templates varying from 0 degrees  to 
40 degrees in 5-degree Increments.    A specially cut template was 
used to calibrate the  39-degree deflection angle.    The potentio- 
meter outputs, used in setting flap angles during  the  test,  were 
recorded visually from Leeds and Northrup Midget Model D Indica- 
tors.    This calibration was also recorded Into the digital com- 
puting equipment at AEDC  for use of the  computer during print-out. 
We were   thus capable  of testing asymmetric,  as well as  symmetric, 
control configurations. 

The  sign convention for denoting the  angle of attack and the 
control  deflection angle can be obtained   from  the basic model,   a 
flat plate,  clipped delta wing with an overslung body.    The de- 
finition fixes the flat plate surface of  the wing as the lower 
surface.     Thus,   the angle of attack is positive when the flat 
plate surface Is  the windward surface of  the model.    The control 
deflection angles are  also defined with  respect to the   lower 
(flat plate)  surface of the model.    If we consider our model at 
zero angle of attack (flow parallel to the lower flat plate surface), 
then the positive trailing edge flap deflections are obtained by 
deflecting the trailing edge down.    The outboard,  partial span, 
trailing edge flaps,  designed to operate  independently of each 
other, had a maximum travel angle of ± 39 degrees,  and could be 
calibrated to yield any deflection angle  in this range.    The cen- 
tral flap section, which operated independently of the other flaps, 
had a maximum'travel of 0 to +20 degrees. 

Model Designation 

All the test configurations consisted basically of a clipped 
delta wing with an overslung body. The instrumented portion of 
the overslung body consisted of a half-cylindrical after section 
and a half-hemispherical foresectlon. An unlnstrumented conical 
fairing was attached over the foresectlon of the body to provide 
a body shape that was geometrically similar to the body shape used 
in the force tests described in Ref. 4. This wing body combina- 
tion was  one of two major configurations  of this test program and 



Is referred to as Configuration I. The second major configuration 
was obtained by adding a set of tip fins to Configuration I and is 
referred to as Configuration IV. These tip fins were clipped 
deltas in elevation and were attached in such a way as not to alter 
the aspect ratio (of the configuration). Configurations I and IV 
provided the heat transfer data corresponding t o the pressure and 
force data previously obtalnejd (Refs. 1 and 4), 

In the force test phase of the program, each of these major 
configurations was expanded into three additional control models, 
yielding eight test configurations. It was not feasible to attempt 
heat transfer testing on such a large scale, due to the operational 
problems and time limitations. Therefore, the heat transfer tests 
were limited to the two major configurations previously mentioned 
and to four additional configurations that would provide useful 
data on: 1) the effects of a strong shock generator, and 2) trail- 
ing edge controls that would induce strong separation effects. 
The strong shock generator was a blunt forebody section on the 
overslung body, and the separation inducing trailing edge controls 
were a full span flap and a full span, plug-type spoiler. 

As with the force tests, described In Ref. 4, an adequate com- 
parison point between the partial span flaps and the other trail- 
ing edge controls (full span spoiler and flap) would be at a flap 
deflection angle of +20 degrees. The height of the full span, 
plug-type, trailing edge spoiler was designed to be equal to the 
vertical displacement of the trailing edge flaps when they are 
deflected +20 degrees. This spoiler was attached to the lower, 
flat plate surface at the trailing edge. The full span flap was 
developed by building into the model a third, partial span, split 
flap to fit between the outboard, aileron type flaps. When all 
three flaps were deflected +20 degrees, they formed a full span 
flap. 

The overslung body was built in two sections. The first was 
a single, instrumented body consisting of a half-hemispherical 
forebody and a half-cylindrical afterbody. The second section was 
an uninstrumented conical fairing that could be attached over the 
blunt, half-hemispherical, forebody of the first section and simu- 
late, on a smaller scale, the conical forebody used in the force 
tests. 

Working on the assumption that the effects of the blunt body, 
spoiler, and full span flap would be uncoupled if the body and 



spoiler, or flap, were placed on opposite surfaces of the wing, 
we developed four configurations. The first model consisted of 
a wing-body combination with a full span, plug-type, spoiler 
attached at the trailing edge of the lower surface and an over- 
slung body composed of a half-hemispherical forebody and a half- 
cylindrical afterbody.  The blunt forebody was obtained by re- 
moving the conical forebody fairing.  This configuration was 
called Configuration VII. The second model, Configuration VIII, 
was obtained by adding tip fins to Configuration VII. The third 
model, a wing-body combination without the spoiler, but with the 
half-hemispherical forebody was denoted as Configuration IX, 
Configuration X was obtained from Configuration IX by deflecting 
all three partial span flaps to +20 degrees. A complete defini- 
tion of the models is presented in Table 2. The model designation 
system maintains continuity with the previous experimental work 
reported in Refs. 1 and 4. 

Model Construction and Instrumentation 

The wing for these configurations was fabricated of an inter- 
nal stainless steel frame, which served as the -basic load support- 
ing structure, and instrumented surface panels, which served as 
the data gathering units. The flaps were also fabricated the 
same way; i.e., an internal frame with attached instrumented 
panels. The flaps were connected to the wing structure by hinges 
and actuated from the actuator housing by a system of bell cranks 
and push-pull rods. All internal frame work was made of 416 
stainless steel, and the surface panels were pressure relieved, 
silver braised, honeycomb sections; the face sheets, core, and 
frame were of 321 stainless steel. Where a thermocouple was to 
be spot-welded to the inner surface of the honeycomb face sheet, 
the back sheet was drilled away and the cell cleansed of solder 
by washing with concentrated nitric acid.  This left a clean, 
sulder-free surface upon which to spot-weld the thermocouple. 
The body and the conical fairing were fabricated of 321 stainless 
steel sheet, while fins and spoiler were made of solid 321 stain- 
less steel. The actuator housing, which served as the connection 
between the model and the sting, as well as the housing for the 
actuation motors, was made of 17-4PH stainless steel. 

The model was instrumented with 38 thermocouples distributed 
on the upper and lower surface of the wing and on the half- 
hemisphere cylinder body. The thermocouples were made of 30 gage 



chrome1-alumel wire and were spot-v;elded to Che Inner surface of 
the outside honeycomb face sheet (face sheet exposed to the flow). 
The location of each thermocouple, the skin thickness at the 
thermocouple station, and the distance from the virtual apex of 
the model to each thermocouple are listed in Table 3 and shown in 
Figure Ih. When the conical forebody fairing was installed, five 
thermocouples (669-673) were covered; and when the spoiler was 
installed, four thermocouples (528, 538, 548, 588) were covered. 
Installation of the fins did not inactivate any instrumentation. 



EXPERIMENTAL DATA 

Description of Wind Tunnels and Test Conditions 

This segment of the experimental program was conaucted in the 
50-inch Mach 8 Hypersonic Wind Tunnel located at the von Karman 
Facility of the Arnold Engineering Development Center. A complete 
description of the wind tunnels and their associated measuring, 
recording, and tabulating equipment is given in Ref. 2. The tests 
were conducted at a nominal test section Mach number of 8.0 and 
test aaction unit Reynolds numbers of 3.3 x 10" per foot and 1.1 
x 10^ per foot.  (Most of the program WAS conducted at a Reynolds 
number of 3.3 x 10" per foot and the lower Reynolds number data 
were used for comparative purposes only.)  Due to the tunnel 
operating conditions, the actual test Mach number was 8.09.  The 
variation in each Reynolds number was less than 1.5 per cent. 

The two main configurations (I and IV) were tested most 
extensively, while experiments with the other configurations were 
restricted and were used only to provide comparison data with the 
main configurations. Configurations I and IV were tested through 
an angle of attack range of -20 to +20 degrees, for symmetric, 
partial span, flap deflections of -39 to +39 degrees. For zero 
flap deflection angles, data were gathered through an angle of 
attack range of -50 to +50 degrees. Configurations VII and VIII 
yielded data on the effect of a full span, plug-type, trailing 
edge spoiler; and information on the effect of a strong shock 
generator on the aerodynamic heating characteristics of deflected, 
partial span, trailing edge flaps was obtained with Configuration 
IX. The effect of a full span trailing edge flap was determined 
using Configuration X.  These Configurations (VII-X) also provided 
the information on the effect of a strong shock generator on the 
aerodynamic heating characteristics of a flat plate wing panel. 

A complete tabulation of the experimental program showing the 
angle of attack range, control deflection, and flew conditions is 
presented in Table 4. The angle of attack range was obtained by 
using two different pre-bend angles on the water-cooled split 
sting that is standard tunnel equipment. The two pre-bend angles 
used were 12 degrees and 39 degrees, which provided an angle of 
attack range of 0 to +50 degrees.  The negative angles of attack 
were obtained by inverting the model. 



Cooling shoes were Installed in the Mach 8 Tunnel In order to 
obtain aerodynamic heating rates by the thin wall, transient 
temperature technique.  Tunnel conditions were stabilized for the 
desired free stream Reynolds number; the remotely controlled flaps 
were set at the desired angles, and the model was pitched to the 
required angle of attack while inside the cooling shoes. The 
cooling shoes were then rapidly retracted (full retraction from 
the tunnel centerline to walls within 0.8 second), and tempera- 
ture of each thermocouple was recorded for 4 seconds at intervals 
of 0.05 second. The shoes were then closed, the model cooled to 
approximately 520°R, the flap angles set, and the model pitched 
to the next desired angle of attack where the process was repeated. 
In this manner, all of the heat transfer data were obtained for a 
given configuration and Re /ft through the angle of attack range, 
while limiting the amount of  heat absorbed by the model. The 
experimental data are. presented graphically, in the form of 
Nu/yRe '. 

Data Reduction and Accuracy 

Thin wall approxlmeMons were used to obtain the transient 
aerodynamic heating rates from the recorded temperature-time 
histories. The equation used for calculating the heating rates 
was q - Care "^ i     and the temperature derivative was obtained v      cTE" 
by fitting a polynomial through any 11 consecutive points of the 
temperature time curve and differentiating the polynomial at the 
mid-point interval.  The very thin wall and the absence of heat 
sinks at each thermocouple installation (see table), which was 
made possible by the use of honeycomb sandwich construction of 
the test panels, allowed a very rapid response to the aerodynamic 
heat input. This made it possible to reduce the data at t - 1.00 
second after the start of cooling shoe retraction. At this time 
interval, the honeycomb correction factor C was equal to 1.00. 
Representative thermocouples were monitored during the heat 
transfer tests and indicated that all starting effects caused by 
the opening of the cooling shoes were dissipated prior to the 
time at which the data were reduced. The aerodynamic heating 
rates were then nondimensionalized in the form: 
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The values of x, as well as Che skin thickness and non- 
dimenslonalized location of each thermocouple, are tabulated and 
presented in Table 3. . Due to the strict time schedule, it was 
not possible to provide check-runs to determine the error limits 
in the measured heating rates and assess the inaccuracies in the 
calculated values of Nu/^/Re^. The discrepancy in the plotted 
data due to the use of automatic plotting machines should not 
exceed ± 0.20 per cent of the maximum scale.  Each graph has been 
inspected and questionable points have been checked with the 
tabulated data. 

■ 
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RESULTS AND DISCUSSION 

This program was designed to provide the heat transfer data 
needed to complement the controls information previously obtained 
on a basic type of hypersonic flight vehicle; namely, a clipped 
delta wing-body combination. Data are presented at positive and 
negative angles of attack for the case of an overslung body. 

This configuration was tested with tip fins on and off, 
with partial span and full span trailing edge flaps, with a full 
span trailing edge spoiler, and with a blunt instrumented body as 
well as the conical body used in the force tests. The experi- 
ments were conducted at Mach numbers of 8.08 and 8.09 and with 
limited Reynolds number comparisons.  Due to the tight test 
schedule, only the symmetric flap deflection cases were tested, 
whereas the force data of Ref. 4 presents both symmetric and 
asymmetric cases. 

The basic wing-body combination was designed to provide heat 
transfer data for configurations having either overslung or under- 
slung bodies. For convenience we have chosen the overslung body 
configuration as our reference, and defined the coordinate system 
and control deflection angles with reference to this basic con- 
figuration. Thus, the positive angle of attack regime for the 
overslung body provides the data for the underslung body at 
negative angles of attack. The sign of the flap deflection 
angles for the underslung body case must be reversed in order 
that both cases be viewed in the same reference system. 

The data are presented in the form of Nu/yReJ plotted as 
functions of nondimensionallzed chordwise (streamwise), and 
spanwise, coordinates (X* and Y'). The chordwise coordinate is 
measured from the virtual apex of the model, and the spanwise 
coordinate ie  measured from the vertical centerplane of the 
model. The data obtained on the upper and lower surfaces of the 
test configuration are presented separately for each set.  Thus, 
for each test configuration, all the data are presented in four 
graphs (two graphs for the chordwise plots and two graphs for 
the spanwise plots). 

The data for Configuration X are presented in Figs. 3 
through 14; for Configuration IV in Figs. 15 through 28; for 
Configuration VII in Fig. 29; for Configuration VIII in Fig. 30; 
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for Configuration IX In Figs. 31 through 37; and for Configuration 
X in Fig. 38. The complete test program is tabulated in Table 4 
and the specific conditions presented in each figure are noted in 
the list of illustrations in the front matter. 

11 
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TABLE I 

GEOMETRIC CHARACTERISTICS 

Wlna 

Clipped Delta Wing with  Blunt  Apex, 
Leading Edges,  and Base 

Root Chord 

Tip Chord 

Span 

Apex Radius 

Leading Edge Sweep 

Leading Edge Radius 

Wing Thickness  (Constant) 

Planform Area 

Aspect  Ratio 

Taper  Ratio 

Thickness Ratio (Root) 

Control Area  - Outboard  Partial  Span  Flaps 

12.330 Inches actual 
13.C' Inches  virtual 

2.608 Inches 

12.00 Inches 

0.650 Inch 

60 degrees 

0.650 Inch 

1.30    Inches 
2 

93.3       Inches,  actual, 
97.6      Inches     virtual 

1.5A2 

0.211 

0.1052 

12.75    Inches2 

Body 

Half Cone  - Cylinder 
(Base Mounted Flush with Wing Trailing Edge) 

Cone Angle 

Cone Length 

Cone Radius   (Maximum at Tangenoy Point) 

Cylinder Length 

Cylinder Radius 

Fairing  (Cone to Cylinder) 

Length 

Radius 

Included Angle 

Total  Body Length  (Half-Cone Cylinder) 

Planform Area  (Half-Cone Cylinder) 

Hemisphere  Radius 

Total  Body Length  (Half-Hemisphere Cylinder) 

Planform Area  (Half-Hemisphere Cylinder) 

13 degrees 

5.49 Inches 

1.269 Inches 

4.415 Inches 

1.30 Inches 

0.292 Inch 

1.30 Inches 

13 degrees 

10.20 Inches 

17.81 Inches2 

1.30 Inches 

5.715 Inches 

14.145 Inches2 

Tip  Fin: 

Clipped  Delta Wing wlrh  Blunt  Leading Edge 

Root Chord 

Tip Chord 

Span 

Leading Edge Sweep 

Leading Edge  Radius 

Thickness  (Constant) 

Area 

Aspect Ratio 

Taper Ratio 

Thickness  Ratio  (Fin Root-Wing Center  Plane) 

3.275 Inches 

0.990 Inch 

4.160  Inches 

50 degrees 

0.325 Inch 

0.650  Inch 

9.27    Inches2 

1.862 

0.3025 

0,199 
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TABLE 1 (Cont'd) 

CtGMETRIC CHARACTERISTICS 

Spot Ur: 

Full  Span,   Plug Typ« with Cylindrical Lower Edge 

Chord (Conatant) 0.6)0 Inch 

Span 10.70    Inch«* 

Halght 0.611  inch 
2 

Planfon Ar«a 6.96    inchas 

lotto* Cylinder   Radlua 0.325  inch 

C«ntral  Flap: 

Split Flap  • Central  Section  of Full  Span 
Trailing Edg« Flap 

Chord 2.220 inchat 

Span 2.600 inchaa 
2 

Planfor» Araa S.772   Inch«» 

U 
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TABLE    U 

TEST  SCHEDULE  FOR 

THE   50-INCH HYPERSONIC WIND TIWEL 

AT MACH 8.Of* 

Contlguratlon Trailing Edge 

Control 

i Range Re /ft x 106 • 

Partial Span 

Flap* 

1 2 63 

I 0 0 0 -50 +50 3.3 
0 +10 +10 -20 +20 
0 +20 +20 -20 +20 

Spoiler off c +30 +30 -20 +20 

Conical 
0 +39 +39 -20 +20 
0 -10 -10 -20 +20 

forebody 0 -20 -20 -20 +20 
Fin* off 0 -30 -30 -20 +20 

0 -39 -39 -20 +20 

IV 0 0 0 -50 +50 3.3 
0 +10 +10 -20 +20 
0 +20 +20 -20 +20 

Spoiler off 0 +30 +30 -20 +20 
0 +39 +39 -40 +20 

Conical 
forebody 0 -10 -10 -20 +20 

0 -20 -20 -20 +20 

Fins on 0 -30 -30 -20 +20 
0 -39 -39 -20 +20 

VII 0 0 0 0 
0 

-20 3.3 
1.1 

Spoiler on 

Blunt 
forebody 

Fin* off 

VIII 0 0 0 0 3.3 

Spoiler on 

Blunt 
forebody 

Fin* on 

IX 0 0 0 0 +20 3.3 
0 0 0 0 1.1 
0 +20 +20 0 +20 3.3 

Spoiler off 0 +20 +20 0 1.1 
0 +40 +40 0 +20 3.3 

Blunt 0 +ao +40 0 1.1 
forebody 0 -20 -20 0 •••20 3.3 

o -20 -20 0 1.1 
Fin* off 0 -40 -40 0 +20 3.3 

0 -40 -40 0 1.1 

X +20 +20 +20 0 +20 3.3 
+20 +20 +20 0 1.1 

Spoiler off 

Blunt 
forebody 

Fin* off 

Full span flap 

r 



Separated Flows ahead of a Ramp 
Fore and afc flaps, end plates 
3 separate models: 

1) Pressure and heat transfer, AEDC Tunnels 
A & B, M - 5 & 8 

2) Controlled wall temperature, pressure, 
AEDC Tunnel B, M - 8 

3) Pressure and heat transfer, Grumman Shock 
Tunnel, M ; 13 & 19 

Wedge - Plate Interaction 
Small and large fins with sharp 
and blunt leading edges 
2 separate models: 

1) Pressure and heat transfer, AEDC Tunnels 
A & B, M - 3 & 8 

2) Pressure and heat transfer, Grumman Shock 
Tunnel, M ^ 13 & 19 

s=^ 

s^i 

Clipped Delta, Blunt L.E. 
Center body, T.E  flaps, drooped nose, 
spoiler, tip fins 
3 separate models: 

1) Pressure and heat transfer, AEDC Tunnels 
A & B. M - 5 & 8 

2) Pressure, AEDC Hotshot 2, 
M t 19 

3) Six component force, AEDC Tunnels 
A & B, M - 5 6. 8 

Delta, Blunt L.E.  Dihedral 
T.E. flaps, canard, ventral fin 
3 separate models: 

1) Pressure and heat transfer, AEDC Tunnels 
A 6. B, M - 5 & 8 

2) Pressure and heat transfer, Grumman Shock 
Tunnel, M ^ 19 

3) Six component force, AEDC Tunnels 
A&B, M-3&8 

Fig. la General Outline of Models and Remarks for Over-all Prograir 

18 
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Flg. 2  Sign Convention for Model Angles 
and Control Deflection Angles 

32 



0.4 

ff« 

(•) LOWT Surftet L 
0.2 0.4 0.6 

X' 

0.8 

SYM 

0.6058 O 
0.7846 D 
0.9173 ^ 
0.9750 O 

1.0 

(NONDIMENSIONAL SCMBPAN DISTANCE) 

1.2 

0.8 

0.4 

rb) Upp«r Surface 

0.2 0.4 0.6 

x' SYM 

0.6058 O 
0.6923 X 
0.7846 0 
0.9173 t> 
0.9750 o 

0.8 1.0 

(NONDIMENSIONAL SEMBPAN DISTANCE) 

Flg.   3    Configuration  I,     3 • 0,    6-  - 6 

a) Nu/vRe^vi.   Y'       lower surface 

b) Nu/.'Re^ vs.   Y'       upper  surface 

33 



0.4 1 

- 
1 1 

1 

• | 
Y'          SYM 

0          X 
0.3125     0 
0.5625     0 
o 8020     0 

(c) 

4 | 

• 

• 

Low«r Surfte» .     1  
0.2 0 4 0 6 0  I 10 

(NONUIMENSIONA L STREAMW1BE DBTANCE FROM VIRTUAL APEX) 

• 

1.1 

- 

- 

0 8 

- 

- • 

- ■ 

0.4 
T'         SYM 

0.1083      X 
0.1877      t> 
0.3125     0 
0.5625      O 
0.8020      0 

- 
■ 

• 
•       • 

£) Uffr Surftet 

I 

0 
0   2 0.4 0.0 0.0 1.0 

(NCJNDrMEWHONALSTIUIAIIWBE DBTANCE FROM VIRTUAL APEX) 

Fl«.   3    Configuration I, a - 0,    6. • 6,  - 0 

C)    Mu^/KT'vi.  X' lower  mrfAc« 

d)    »u,.'fr^ v».  X' upper turfac« 

M 



Xu 
yRT 

1 
1 .0 

7 « , 
1 j           Lower Surface 

~   x'    mi 

O.MU      O 
c. IM    a 
•••ITS       t> 
9.91M     O 

- 

| 

— 
/ 

2.4 / 

/ 

/ 
• 

2.0 / 
/ 

1.6 

- • 

- 
• 

1.2 

- 

- 

0.1 

- 

- 

0.4 

i 

• 

> 

- 

• 

■ 

i 

0 [•)' 

I ■ 

0.2 0.4 0.« o.t 1.0 

(NOWUIMKNSK)NAL SEMBPAN DISTANCE) 

Flg.  3*    Configuration I,     a - 0,    6, - 

'•»»A/Ä5J v«,  T'     low«r surface 

+10 

3) 



A 

i i 
Lower Surfte« Spoiler 

LV L^ 
^0. K^ 

2   A 

U 

r   «TMI 

0          . 
o.sits   0 
O.MtS     0 
O.BOtO     0 

v X, N K^ 1 c 

v 
- \ 

^ 
2 0 N 

- 

1   It 

- I 

- 

D 

1   2 

- 

- 

- 

- 

0   A 

- 

- 
•i • 

0 
.(«> 

< ■ 

■ 1 

O.t 0 4 0 6 0 1 1.0 

(NONDIVEN8IONALSTREAMW1SE DBTANCE FROM VIRTUAL APEX) 

Fig.   3f    Configuration I,   a - 0,    62 - ^3 - -HO 

Nu/vH5~ v«. X'    lower turface 



1.0 

Nu 

2.8 

2.4 

2.0 

1.6 

1.2 

0.8 

0.4 

h—- Upp. r Surface 

—i 
X' 

0.605« 
0.6923 
0.TM6 
0.I1T3 
0.9750 

0 

Q 

0 

— 1 

/ 
- / 

/ •^i 
i 

/ 

- s 

- 

- 
■ 

- 

- 

- 

- 

- 
0 

- 

0 

t 
1 
| 
• 

■ 

(K) 
i 1- 

• 1 
• 

0.4 0.8 1.0 

(NONDIMENSIONAI. SEMBPAN DISTANCE) 

Flg.   3g    Configuration I,    ■   - 0,     ''o ' 63 " +10 

Nu/'% He     vs.  Y'    upper  surface 

37 



I.I 
Oppar Surtee« 

I A X 
h**- ̂  "i 

- 

^V 

\ S 

— 

T    rm 

•.IMS      > 
•.im    p   i 
•.SIM     O 
•.MM     Q 
•.MM      O 

V 
Ss, ^s: 

1.0 X 
- ^ 

I.« 

- 

- 
• 

1.1 

- 

- 

••• 

- 

- 

•.4 

- a 

- 
• 
» 

• □ 

Lh> 

• 
• 
e 

0  1 •.« 0 • 0.1 1.0 

(HONDMENBlONALmUAMWBC DBTAHCt rROM VIRTUAL APEX) 

Fig.   3h    Configuration I,      >- 0,    t     - r     - +10 

•*»A/C^v«.  X'     upp«r  lurfac« 



Mi 

» 
1 

1 .0 
1 

T.O , wjwer aunac« 
^~" ._ ■ :^T X'       ITM 

O.MU      o 
O.TtM     Q 

- I 
 i 

/ O.fllTt       t> 

- / 
O.tTM     O 

«.0 / 

- / 
/ 

. / i 

5.0 / 

- 
• 

4 

— 

4.0 

- 

- 

3 0 

- 

- 

t 0 

- 

_ 

1  0 

m 

• | 
0 

0 (l) 
o ■ 

C 

0.2 0.4 0.6 0.8 1.0 

r 
(NONDIMENSIONAL SEMISPAN DISTANCE) 

Fig,   3i    Confljiuration I,     a - 0,    6_ ■ 6- - 

Nu/. S    vs. Y'     lower  surface 

+20 



A 

Lo»»r '•■rt»c» SpolWr 
• • • 

■^ 
• 

> 

\^. 

— 

r    nu 
• 

•.si»    O 
•.MIS      O 
O.MN      O 

"^J 
S- v s^ ̂

 ^ 

- s ̂
 

r 

•• • ^sL 1 
- 

• 

- 

- 

- 

- 

t 0 

- 

- 

- . 
1.0 

~ 
• 

■ Ü) 

V 

i 

• 
1 

■ 

0 2 0 4 0 • 0 " 10 

(NONPIMENSIONAL STREAMWISE DBTANCi: FROM VIRTUAL APEX) 

Fig.   3J     Configuration I,     a -0,     ^T  " 63 * +20 

Nu/vlte    v«.  X'     lower surface 



1.0 

2.8 

2.4 

2.0 

1.6 

Nu 

v * , 

1.2 

0.8 

0.4 

1—Y Upp« r Surface 
. ——( 

0.8058 
0.8113 
0.T848 
0.81T3 
0.1750 

8 TM 

O 
■ 

D 

o 

"" 

 1 

/ 
- / 1   ^^J 

/ *n 
1 

1     > 
/     / 

/ 

/ s 

- 

- • 

- 

- 

- 

- 

- • 

- 

• 
1 

.• 
• 

|(k) 1           i 
» * 

t 

ö 1 
-■ 0 4 ff 0 § 1 • 

r 
(NOSDIMENSIONAL SEMtSPAN DISTANCE» 

Flg. 3k    Configuration I,     l« •(   t. • •• • 4-20 

Nu/^ITe'vs.  Y"     upper   surface 

41 



y**. 

9 i 
ITpper Surface 

| - V X 
^ — ^ 

h ^Oo# -A 
2.4 

- 

x. 

^ 

_ 

r    »Til 

0. IMS        > 
cirrr     p   ' 
o.sus    o 
O.MtS      O 
0.101«       o 

N N, ̂
 

0   A 

^ \ 

1.6 

- 

- • 

1   3 

- 

- 

0.1 

- 

- 

- » 

- 
! 

• 

0 LL> 

1 

n 
I 

0 2 0.« 0 6 

X« 

0.8 1.0 

(NONDIMKNSIONAl. STREAMWPF DISTANCE FROM VIRTUAL APEX) 

Pig.   3/   Configuration I,    i - 0,    6j ■ 6, 

Nu/V1le    vt. X'     upper  surface 

+20 

42 



NU 

( ) i 0 

Lower Surface 14 o "~~ , — —«   

I 

X'        STM 

0.60&8       0 
O.TM«      0 
O.tlTS        p 
O.tTSO      O 

- 

 y 

_ 
/ 

12.0 / 

/ 
/ 

i 

10.0 / 
/ 

» 
| 

8.0 

- 
• 

" 

6.0 

- 

- 

4.0 

- 

- 

2.0 

- 

- 
> 

i 

_: 

faL, „ 1 
0 

S 0 

0.6 O.H 10 

(M)NI)IMfNS|ONAL SEMBPAN  DISTANCE» 

Flg.   3ni    Configuration I,    a-  0,    ^y  ' h. m 

Nu/v/Re    va.   Y'     lower surface 

+30 

M 



14.0 
Lower Surface Spoiler 

12.0 

in.o 

s.o 

Jk 
«.0 

4.0 

1.0 

A >v 
1 

9        ' 

^ S^ 

- 

Y'     BYM 

0       .    - 
0.312ft   0 
O.Sftlft    Q 
0.80SO    O 

N 
X, V 
\ 

c        1 

V ̂  

- \ 
V, i 

N I 

- 
^ • 

- 
r 

- 

- 

- 

- 

- 

- 

- 
# 

(n) 
■ 

• 
• 

■ 

1.1 

(NONDtMKNSIONALSTREAMWISE DISTANCE FROM VIRTUAL APEX) 

Fig.  3n    Configuration I,   a ■ 0,    ft« * i« * +30 

Nu/vÄe~ vs.  X*      lower  surface 



v/RS 

( 1 i 0 
  

1 • . 
upper sunacr 

X'    sni 
- 

 i 
0.60M      0 
0 6923       > 

t / 0.TM6      Q 
o.tiTj    ^ _ / 

i / 0.9T50     Ö 
■^ 2.4 / 

1 
1              i 

/ 

t            / 
t          / 

2.0 

/ 

1.6 

— 

c 

1  

1.2 

- 

_ 

0.« 

- 

- 

II     A 

" ■ 

B 
- 

■ 
1 

• 

u 

r 

- • 
* • 1 

M ► 

0.4 (i  i. 0.8 1.0 

(NUNI)IMtNSIONAL SEMBPAN DISTANCE) 

Fig.   3o    Configuration I,    a - 0,    b. - b, 

M^F vs.   y'     upper surface 

+30 

v, 



ß* 

Upper Surftee 
I - V *^ -—. ,. >^.ne 

-,\ 

2.4 

- 
v_ 

B 

Y        gYM 

0. IMS       l 
Cir?     ;■   ■ 
o.siis    o 
o.Mis    a 
O.IOM      0 

s ̂
 

^ 
V^ 

9    ft \, 

1.6 

- 

- • 

1.2 

- 

- 

0.« 

- 

0.4 

■ 

- 
a 

i 

• 

• 

0 u 

i 

• 
a         ■ 

0 2 0.4 0.6 0.8 1.0 

X- 

(NONDIMEN8IONAL STREAMUPE DISTANCE FROM VlRTl'AL APEX» 

Flg.   3p    Configuration I,  a - 0,    ^j ' ^3 * +:J0 

Nvi/v 'Rex v«.  X'    upper surface 



Ml 

1 
1 

i .0 

56 0 . Lower Surface 

F —   X'       STM 

o. eou    o 
0. TM4     0 
o.»m    t> 
o.rrso   o 

E 
i 

_ 
/ 

M.O / 

/ 

/ 

40.0 / 
/ 

32.0 

- 

- 

24.0 

- 

- 1 

16.0 

- 

* 

- 

■ n 

- 
• • 

- 

1 hi   . 
i 

1 • 
0.2 0.4 0.6 

V 

(NONUIMENSIUhTAL SEMBPAN DISTANCE) 

0.» J.O 

Fig.   3q    Configuration I,   j - 0,     S ' ^3  " +39 

Nu/X "Re    va.   Y1     lower  surface 

,7 



A 

M.O 
Unver Surfac« Spollar 

M.O 

40.0 

32.0 

24.0 

18.Ü 

8.0 

.V 
\ 

- 

^t s. 
F    gru 

0 
e.siu   0 
0.54»       0 
O.MW     0 

N X, 
- 

V xv v. \. 
- x^^ ^r 
- 

- 

- 

- 

- r 

- 
• 

- 

- 
■ 

- 

(r) • i 
• 

0 4 0 6 0 8 1.0 

X' 

(NONDIMENSRJNAl. STRtAMWtSE DBTANCE  FROM VIRTUAL APEX) 

Fig.   3r    Conflguratlor I,    i - 0,     6. - t- 

Nu/. He    v».  X'     lower   surface 

+39 



1.0 

2.8 

2.4 

2.0 

1.6 

Nu 

1.2 

0.8 

0.4 

• Y' - Upp. r Surfice 

X"       8T1I 
_ 

 ai 
o.cosa    o 
0  «921        < 

/ 0. TM«      Q 
O.tlTS       {► _ / 

i / 0. »750      0 
^ J 

/ / 
1           / ' 
1           / ♦          / 

/ 
/ 

- 

" 
c 

- 

- 

- 

- 

- 
p 

* 
" | 

- 

B • 
• • 

Iw 1 

r 
(NONDIWESSIONALSEMBPAN DISTANCE» 

Flg.   3s    Configuration   I,       -   0,        ,   -      (  -  +59 

Nu/^ffe-vs.   Y'    upper  surface 

1.0 

49 



2.« 
Upper Surface 

2.1 

2.0 

1.6 

1.2 

0.8 

0.4 

-V 
X ^^ 

^ * k Cone -A i 

- 

^v 

X X 
— 

»       8YM 

0.10S3 
0.18TT       f 
0.S1I5     0 
o.ssis    a 
•.MM     o 

N 

^ \ 

^ 

- 

- 
• 

■■ 

- 

- 

- 

- 

- 
i 

• 

(') 

f 

■ 

• 
■ 

0.4 0.6 1.0 

X' 

(NONDIMKNSIONAI. STREAMWISF. DISTANCE FROM VIRTLAL APEX) 

Fig,   3t    Conflcuratlon 1,   a - 0,    62 - ^3 - +39 

Nu/^He    vs.  X'    upper surface 



1.0 

2.8 

2.4 

2.0 

1.6 

Nu 

1.2 

0.8 

0.4 

h—»■   . Upp. r Surfare 
' ■■^^ 

X1       8T1I 
- 

i 0.«058       0 
0 6923        • 

/ 0.TM6       O 
O.tlTS        t> ^ / / 0.W50      0 

^ / 

/ / 1 

7      / f 
♦ 

/     / f     f 

■ 

/ 

- 
• 

• 

- 
c 

- * 

i 

- 

~ 

■ 
■ ■ 

L c 

i    4 

0.2 0.4 O.G 1.0 

(NONUrMKNSIONAL SEMISPAN DISTAN'CE) 

Flg.  4a    Configuration I,   T- 0,    6-  - 6, ■ 

Nu/N Re    vs.   Y*    upper surface 

•10 

51 



1.1 
Upper Surfac« 

1« :v s 
*** ^* ^ 

.^» A 
2.4 

- 

-   ^ 

s 

— 

T       tTH 

0.10tS      • 
o. irr    f> 
».si»   c 
0. S4M     Q 
O.tOM     O 

^ 
• 

. 

2.0 

X \. 

- 
^ 

1 > 

1.6 

- n 

* 

- 
• 

1.1 

- I 

- 
r 

0.« 

- 

- 

0.4 

- 

- 

f 
• 

i • 

0 
(»» 

• 

0 2 0.4 0.« 0.« 1.0 

(VONDtM»; NSIONA I. STRE AMEISE UPTANCE FROM VIRTIAI. APEX) 

Fig.   4b    Configuration I,     J - 0,     6- • 6, - -10 

Nu/v1U    vi.  X'    upper surface 



X 

i 

T 0 

i 0 

' Upper Surfare 
• — 

JP       «TM 

O.MM       O 
O.MS       ■ 
0. TM«     a 
0.9171        > 

o.rrso    o 

• 

7 
• J / 

-^ / 4 0 

/ 

/       / 
/ 

4 

/ 

- 

1 

A   0 

- 

- 

i n 
- 

» 

" 

2 0 

- 

- 

i  n 

- 

- 

M 

i- 

D 
t 

C 

0.2 0.4 1.0 

(NUNDmilNSIONALSEMBPAN DPTANO.i 

Fig.  4c    Configuration I,    i -  0,     \    - f.-  -  -20 

Nu/^1le~v8.  Y*     upper  furf«ce 



' • • 
I'ptiar Surfsc« 

lt - V X 
^ —■ ^ . Con« 

-\ 

- 

^V 

^ n 

T-     sru 

0. IMS 
0.1HTT         { 

•.sin    o 
•.MtS      0 
•.MM     0 

s s. ̂
 

w. X 
\ ■ 

- 

4.0 

- 

- 

- 
• 

- 

- 

- 

• 

- 

I ii -, i 

> 

0 2 0 • 1.0 

(NONniMENHIONAI. STREAMWWE PISTANCI   FROM VIRTL'AL APEX) 

Flf.  4d    Configuration I,    i- 0,    B2 ' b3 ' 

Nu/^Hc- v».  X'     upper  surface 

-20 



1.0 

14.0 

12.0 

to.o 

S.O 

.*'. 

6.0 

4.0 

2.0 

u v Upp. r Surface 

■   ■■ "■ 

X'       »TM 

o.eoss     o 
o.etn 
0.7846       O 
O.tlTS        C> 
0. t750      O 

'~~   

■^7 

/ 

1 / 
/ 

• 

A 

/ 

- 
1 

- 

- 
1 

- 

- 

- 

- 

- ■ 

KU 

r 

0.2 0.4 0.6 1.0 

(NONl)IMKNSIONALSEMISPAN DISTANCF.) 

Fig.  4e    Configuration I,      ' - 0,     t     - h-^ 

Nu/X Ri'     vs.   Y'     upper  surface 

. H) 



A 

u.e Uppsr »urlhrT 

1 -   V 
x 

^^te^ -•£?• A 
u.« 

- 

^| 

V 

- 
r     rrn 

e.iMi    . 
O.ltTT       (> 
•.1118      o 
•.Mts   a 
0. lOM      O 

X 

10.0 

- ^ X, 
• 
■ 

1.0 

- 
• 

- 

«.0 

- 
0 

- 

4.« 

- 

- 

t.« 

- 

- • 

I (O l 

a 

• 
o 
r 

» 

0 2 0.4 O.t 

(NONDIMEN8IONAL 8TREAMWBE DBTANCE FROM VIRTUAL APEX) 

Fig.  4f    Configuration I,     > - 0,    f», " ^3 " "30 

Nu/% Tie     v».   X'     upper  surface 

i. 

56 



1.0 

5«.0 

48.0 

40.0 

32.0 

.R-, 

24.0 

16.0 

8.0 

h—v' Uppt r Surface 

m^m 
X'       fTMl 

O.MM      o 
— 

7 O.TM«    o 
o.tirt     t. 
t.VTM     Ö   _7 

Kf / " 

/ / 

~i     / 
f 

z     / 
' / 

/ • 

- 

- 

- 

- 

- 
9 

- 

- 
» 

- 

i 

_ » 

(■) » • ■ • n 

0.4 0.8 1.0 

(NDNDIMKNSIONAI. StMISPAN DISTANCE) 

Fig.  4g    Configuration  I,     ■ - 0,    b2 » f.j - -39 

Nu/^lfe-vs.  Y*     upper surface 



M.O 
Upjar Surface 

\ -   V 
X 

^"^^ .^n« -A 
u.o 

- 

^s 
\ 

^ 

- 

r       STM 

•. ioa    > 
o. im     ^ 
0.S1I5     o 
0.S42S       0 
•.MM     0 

X s. ̂
; 

40.0 

- 

- 

32.0 

- 

- 

24.0 

- 

- 

U.O 

" 
O 

" 

i.O 

0 

- 
n 

- 

(U • f 

• 

0.4 1." 

(NONDtMENSIONAI. STHEAMWPF DISTANCE FROM VIRTl'AI. APEX) 

Fig.  ^    Configuration I,      i - 0,    f,2 - B. -  -39 

Nu^RF" vs.  X*     upper  surface 



i 

■ 

• 

0 

• 
X'          SYM 

0.6058     O 
0.7846     0 
0.9173     t> 
0,9750     O 

■ 

(I) Lwf «T (.««._ 
| • » 

• '  1 
0.« 0.« 1.0 

0.4 1 

• a 

1 
X'          SYM 

0.6058      0 
0.7846      O 
0.9173      C> 
0.9750     0 (i) 

I 
■ 

■ 

» • 
» Low«r  S urfoe« i      

0.2 0.4 0.6 0.« 1.0 

0.4 

no iow«r surusi \ 
0.2 0.4 0.6 

X' SYM 

0.6058 O 
0.7846 O 
0.9173 t> 
0.9750 O 

-i- 
0.1 1.0 

■u 

1^ 

0 4 i 

• » 

0 

• 
a 

1 
X'          SYM 

0.6058     O 
0.7846     O 
0.9173      > 
0.9750     O 

► I 1 • 
■ 

■ 

Lower  1 jurface 1 
0.2 0.4 0. fi 1.0 

(NONDIMKNSIONAI, StMBPAS  DISTANCE) 

Fig.  4    ConflguMtlon I,      3-0,    Nu/%1le_vs.  Y',     lower surface 

I) 5. 

J) 63 

k) b, 

1) t. 

63 - -10 

6, - -20 

63 - -30 

6, -  -39 
M 



0.4 1 
- 

( 

• ■ 
Y'          SYM 

0          X 

M    . 

0.3125     <• 
0.5625     C 
0.8020     0 

4 

| i 

■ lemur  Surfte«   1 1 
0 4 0 • 10 

0.4 | 

- 
■ 

1 
■ # 

*■ 

Y'          SYM 

0          X 
0.3125     0 
0.5625     Q 
0.8020     0 

(") 

r 

r 
Lower lurfac« 1„.      - 

0.2 0 4 o e i o 

0 4 1 

- 

1 
■ • m 

Y'          SYM 

0           X 
0.3125     0 
0.5625      0 
0.8020      0 

|2| 

r • 
I 
I 

0 
Lowtr .urUc« • 

0.1 0 4 10 

0.4 

■u 

1 

- 
■ 

1 
■ 

• 
• 

Y'          SYM 

0          X 
0.3125     0 
0.5625     0 
o 8020     0 

IP) 

■ 
■ 

L(jwer >urf«cr  1— 
0 1 0 4 0 • 0 « 1.« 

(NONDIMENBIONALSTRIAMWBE DVTANCl FROM VIRTUAL APEX) 

Fig.  4    Configuration I,     a - 0,     Nu/V«r^ v».   X',      lower  surface 

■)    62 - 63 

n)    62 - 63 

o)    8, 

P)     •« 

63 * 

-10 

-20 

-30 

-39 



Ill 0.4 

1 
- 

■ 
► 

• ■ 

- 
■ ■ X'          SYM 

0.6058     O 
- 0.6923     X 

0.7846     0 
0.9173     t> 
0.9750     0 (•) 1 u Upper  S 

1 

urfact 

• 

1 

1 

0.4 0.8 1.0 

(M)M)rMKNSI<)NAI. SLMBPAN OISTANCi;) 

la 

1.6 
• 

• 

• 

1.2 

" 

ft 

" 
» 

- 
o 

c 

- 
1 

0 4 

■ 

- 

r 

X'          SYM 

0.6058     O 
0.7846     O 
0.9173     t> 
0.9750     O u Lowtr S ur(«9l 1 

0.2 0.4 1.0 

(NONDtMENSIONAL SEMBPAN DISTANCE) 

Fig.   5    Configuration  I,      i  - +10,   6,-6,-0 

«)     Nu/.irr^ vs.   Y'       upper surface 

b)     Nu/Virrj"vs.   Y'        lower  surface 

61 



- 
| 
a 

• 
a 

0 4 
Y' 

0.1083 
0.1877 

. n  ins 

SYM 

X 

> 

- 
1 

(c) Upp«r  Surface 

0.5625     0 
0.8020     0 i 

i   ,    _. 
■ 

* 0 
0 2 0.4 0.6 0.8 

X' 

«NONÜIMENSIONALSTREAMWISE DBTANCE FROM VIRTUAL APEX) 

0 2 0 4 0 < 0 S 

X' 

1.0 

1.« 
" 

i 

- 
M 

1.2 

- 

c 

- 
r 

0.8 

- 
I 

0 

- 
' • 

0.4 

- 

- 

■ 
Y*          SYM 

0           X     , 
0.3125      0 
0.5625      □ 
0.8020      0 

(d)   _ 
0 L(7w«r S urfac« ,_ 1 

1  0 

(NONDIMENSIONALSTREAMWISE DBTANCE FROM VIRTUAL APEX) 

Fig.   5    Configuration 1,     i • +10,     6-  - 6-  - 0 

c) Nu/^He    vs.   X'       upper  surface 

d) Nu/V*ex v».  X'       lower  surface 



1 
1 

1 0 

TO ■ 
Lower Surface 

—     ■ X'       STM 

0.60S6      o 
0.7846       Q 
0.8173        I 
0.8750      O 

- 

_ / 
,     / 

6.0 / 

- / 
/ • 

* 

1 

* 0 
y • 

- 

4.0 

- 
• 

- 

3,0 

- 

- 
» 

Z.O 

- 

- 

1  0 

- 

i 

• 

' 
e 0 

0 (O 

r I 

0.2 0.6 0. H 1.0 

(NONPIMKNSIONAL SEMISPAN DISTANCE) 

FIR.   5e    ConflRuratlon I,      , - +10,     i .   • fi, - +10 

Nu^fle- vs.   Y'     lower  surface 



'·' 
1-

1-

••• I--
1-

1-

5,0 

1-

1-

4,0 

1-

1-

t,O 

1-

1-

2,0 

1-

-
1,0 

-

1-
lin 

0 
0 

r 

"' ~ T' 

• 1,1111 ...... ...... 

~ 
IJTX ........ 

r...... 
• ' <> 

' 0 
0 ' .............. 

r-..... 

"""""' 

"" 

--- -

.. 

" .. -

O.ll 0.4 0.1 o. a 
x• 

(NONDIMENSJOHA L 8TREAMWmE DI!TANCE FROM VIRTUAL APEX) 

Fig. 5f Configuration I, a• +10, 11 2 • 11 3 • +10 

Nu/~ va. X' lower 1urfaee 

64 

...... , 
! I 

I 
I 
1 
; 
! : .. 
i 

: .. I 
i 

I I 

• • 

·-

. 
. 

1.0 



o.a 

lu 
r::-- 0,4 

v "":!: 

0 

f-

!-

f-

-
(R) 

0 

o. 8 

~ 

!-
Ju -

JJ;; 0,4 

f-

1-

0 
l(h) 
0 

• 

• . 
• 

• " • X ilYK • • 
0.6051 0 
0,6923· )( 

.. • • 0.7846 0 
I 0.9173 8 

Uppu urtace 0.9750 

0,2 0,4 0,11 0.1 1,0 
y• 

(HOM'DDIINBJOMA L IIIUCIIPAM DIBTAMCE) 

'~ -

• 
Y' SYH 

0.1083 'X • 
0.1877 I> • 
0.3125 0 • 
0.5625 [J • • 
0,8020 0 • • 

• 
• " 

Upper urface .-
0.2 0.4 o.e 0,1 

x• 
(NONDIM"ENSIONAL STREAMW181: DL'ITANCE rROM VIRTUAL APEX) 

Fig, 5 Configuration 1, a • +10, 52 - l'l) - +10 

g) Nu/~vs. Y' upper surface 

h) Nu/..;rre;_ vs. X' upper surface 

65 



A 

• 
h 1 j 

0 

Umtt Swrtarr 

-- . _. ■    MB»      ^.    | " X'       SYM 

0.0OM      0 
0.7M«      D 
«.»iTi     : 
O.tTM     0 

- 

f 
_ / 

» / 
11   0 7 

/ 

/ 
• 

10.0 -/ 

1 a 

/ 
» 

M 

- 

- 

M 

- 

- 

M 

- 

- 

M 

- 

• 

( 

0 

1 
| • 

• 
■ 

A 

o.i 0.4 0.« 0.0 1.0 

(NOVmm MSKWAL SEMBPAN  DBTANCEi 

Fl*.    51    Configuration I,      i» ♦lO,     6, - 6^ • ^O 

NuA/fo'v»,  Y*     lower ourfacc 

M> 



Luwcr Surt«t-e Spot tar 

- V 
\, 

1 

\ 

— o     .    - 
o.sits o 
O.MtS   0 
o.ioto o 

^ 
Nv 

'   * 

V S^, • 
r        , 

v •^ 

- V X, i 
1 X 

- 
• 

- 

- 

- 

- 

- 

- 

- 

- 
• 

UL 
* 

: } 
• ■ ■ 
• 

■ 

0  6 ,    , 
x 

(NONUIMKNSIONALSTHtAMWIS». DBTANrE   » HOM VIRTIAL APEX) 

fl«.   5J    Configuration I, - +10,   ^ -  f,    - +20 

NulsH*     vs. X'     lower  surface 

1   0 

I) 



• ^'. 

( ) ■ 
Lov«r Surfac« 

M 0 .       .         ". 
-- —:   " 

X'       BTM 

O.MM      0 
O.TM«      0 
0.I1T3      r 
O.tTM     0 

- 
j 

^ / 
/ 

W.O / 

-    / I 
40.0 

/ 

- 

12.0 

- 

- 

24.0 

- 

" 

lf.0 

- 

• • 

• 
• 
1 

" 

1.0 

- 

- 

( 
■ ii . , | • 

• i 

0.1 0.4 0.« 0.8 1.0 

(NOKUtMENSKJMAl.  S( MBPA N  DISTANCE) 

Fig.   Sk    Configuration   I(      i-  4-10,    d, -6 

Ko/v1le    v«.   Y"     lower  turfac« 

4-30 

6S 



56.0 
Lower Surfet «• Spoiler 

48.0 

40.0 

32.0 

. k\ 

24.0 

1«.0 

t.O 

-S 
\v ^ 

\_ 

- 

r    mi 
0 

0.31X6     O 
0.56I8      O 
O.MM      O 

N X, V 
1 

1 

x_ 

- \ 
^ 

1 

X 
- \. 

- 

- 

- 

- 

- 
f 

• 
1 

- 

- 

- 

HL    . ■ • 
m 

m 

(NONDIMKNSIONAl. STRKAMWISE OIRTANCE FROM V1R1UAL APEX) 

I  0 

Fig.   bl    Configuration  I,      i  - +10,    B. - 6, - +30 
2      "3 

Nu/y/Uc- vs.  X'     lower surface 



>»       0.4 

l        I 

- 
m 

- ■ 

* ■ 

X'          SYM 

0.6058      0 

w 
1 

i            !     [ PP9T  Surfac« 

• i 
• 

U.OVi. J 
0.7846 
0.9173 
0.9750 

D 
0 

0.2 0.4 0.6 O.S 1.0 

0.4 

- 1 

- 
• • 

X'          SYM 

0.6058      0 
"   0.6923      X 

0.7846      0 
0.9173     t> 
0.9750     0 u UppT  S ur fsc# 

• 
• 

o.t 0.4 0.6 0. g 1.0 

0.4 

- 
■ 

- 
■ 

X' 

0.6058 

IYM 

0 
X     ■ 
0 
t> 
0 u 

• • 

Lpp.r »ur f sc# 

• • 
"   U.D92 3 

0.7846 
0.9173 
0.9750 

0.2 0.4 0.6 0.8 1.0 

(NONDIVKNSIONAI  Sf.MISPAN DISTANCE) 

Fl«.   5    Configuration  I,     » - +10,     Nu/V«T^ v..  Y',     upper  «urf.ce 

o) 62 " 63 " *20 

p) B2 - Bj - +30 

q)    62 - 6j - +39 
72 



■tt_ 

- 
• 

0 4 Y" 

0.1083 
0.1877 

SYM 

- X 
> 

o 

» 

• 

(1> Upper   ! urttce 

0.3125     O 
0.5625      0 
0.8020      0 1 

1 
0.2 0.4 0.6 0.« 1.0 

0.4 
■g 

- > 

Y' SYM 

X 
t> 

- 
0.1083 
0.1877 

■ 

9 

w 

0.3125      0 
0.5625      0 
0.8020      0 

• 

• 

•       * 
• 

ft Lpper   | >ur J«(.f - J—     - 
0.2 0.6 1.0 

»U      0.4 

- i 

Y'          SYM 

0.1083      X 
0.1877      t> 
0.3125      0 
0.5625      0 
0.8020      0 

- 
■ 

n 

Li. . 

i 

« 
•      5 
• 

• 
Lpper ! >urt*ce .     1 

0 2 0.4 1." 

(NONDfMKVStONAI. STREAMUPt DISTANCE FROM VIRTLAL APEX) 

Fig.   5    Configuration  I,      i • +10,     Nu/^ITi- v«.  X',     upper  surface 

r) ^2 " ^3 " +20 

■ ) ^2 " B3 " '*'30 

t)    ^2 ' ti " +39 

7) 



lu 

0.» 

- o 

• i 

0.4 

• 

• 

- 

> 
i 

• 
• I X'          SYM 

0.6058     0 
0.7846     O 
0.9173     &■ 
0.9750     0 u I Lower >ur fact; J  

0.2 0.4 0.« 1.0 

(NONIMMKNSIONAL SEMBPAN  DISTANCE) 

0.« 

In 

0.4 

- 
l 

- 
1 

4 a 

Y'         SYM 

0          X 
0.3125     O 
0.5625      0 
0.8020     0 - 

' 

- ■ 
" • • 

■ 

[bl 

| 

0 2 0  4 0 6 

X1 

o a 10 

{MONDIMEN8IONAL8TREAIIWBE DBTANCE FROM VIRTUAL APEX) 

rig.   6    Configuration I,      i- .flO,    6     - »    -  -IQ 

a) Nw^*«^ vi>.   Y'        lower  aurface 

b) Ifci/^a^  va.   X'       lower  aurface 

74 



M     ■ 

" 
• 

- 
• 

• 

0 4 

- 
* ■ 

• 

- 
■ 

1 ■ 
i 

X' 

0.6058 

SYM 

O 

(c) 

1 

I '- t pper   5 

1 i 
C 

" 0.6923 
0.7846 
0.9173 
0.9750 

X 
a 
t> 
9 

la 

n. 2 0.4 

\ 
(NUVUIVLNSIONAI   SLMISPAN DISTANCE) 

0.« 

I  I I'   4 ..   h M   , 

X« 

1.0 

0 ft 

- 
• 

- 
• 

- 
m 
» r n A 

Y' SYM 

X 
c> 
o 
n 

- 
0.1083 
0.1877 
0.3125 

• • 
m 

n 

0.8020      0    | 
l 

f» 
m 

l ni-t       ,t to .• 

1.0 

(NOWtMKNSIONAI. STHf.Alk^PK DBTANCI: FROM VIRTL'AL APEX) 

Fig.   6    Configuration I,     i -  4-10,     6, ■ 6. 

c) Nu/ylte    v«.   Y'      upper  surface 

d) Nu/y/He-vt.   X'      upper  surface 

-10 

S 



H 

.- 

- 

» 

5 

- 
-I 

"■*, 

- 

1 

X'          SYM 

0.6058      O 
0.7846      D 
0.9173      i> 
0.9750     O 

LH i Lower  1 uzttct 

> 

• 

• 
» 

0 1 

■u 

0.4 C.6 

r 
(NONDIMENSIONAL SEMBPAN DISTANCE) 

1.0 

0 s 

- 
1 c 

- 
t Y'          SYM 

0           X 
0,3125     0    ' 
0.5625      0 
0.8020      0 - 

r 
■ 0 4 

- 

■ 

0 [fl  Lower   i 

r 
1        ; 

0.2 0 4 0 6 0  8 1.0 

(NONinMENSIOMALSTREAMWlSL HPTANCE FROM VIRTUAL APEX) 

Fig.   6    Configuration I,    a  - 4-10,     ^ " ^3 " '20 

• )     Nu/^Ue-v«.   Y'        lowrr   surface 

f)    Nu/V^e~v».  X'        lower  surface 



1.0 

2.R   - 

2.4 

2.0 

1.6 

1.2 

0.8 

0.4 

h—Y' Upp« r Surface 

— "'  "■' x-     rm 

0.605«       0 
0.6*2) 
0.TM6      D 
o.firs     : 
o. mo    o 

/ 

' / 
^7 / 

/ 
/ 

i    / 

- s 
i 

- 
1 

- 

• 

— 

- 

- • 

A 

- 
■ 

- <. : 
c 

_ - 
6 

D 

U » 

0.2 0.4 0.6 

\ 
(NOSDIMI-NSIONAL SEMPPAN DPTANCEl 

1.0 

Fig.   6g    Configuration I«    a ■ +10»    62 ' 63 -  *20 

Nu/ylte- vs.  Y'    upper  surface 

77 



>. 

2.8 
Upper Surface 

1 V 
-    N x ^^^ 

>ion. 
-.\ 

2.4 

- 

^v 
\ s 

— 

r 

0.10«S 
o.im 
0.1)2- 

0.5425 
o.»o?o 

■ 

0 
a 
o 

x S^ ̂
 

2.0 

X \ 

- SV^ 
o 

1.« 

- 

- 

♦ 

1.2 

_ 
• 

0.« 

- 

- 
1 

■ 

0.4 

1 

- 
ft 

- 1 

H 

■ o 

1 iJ 1   ■ 

0  2 0.4 1.0 

(NOSDtMKNSIONAl. STREAMWPE DISTANCE FROM VIRTUAL APEX) 

Fig.   6h    Conflr ration I,     i   - +10,     f>2 " ö3 ' ■20 

Hi      le- vs.  X*     upper  surface 
x 



".- 

Hi 

0.4 

• n 

» 

- 
3 

- X'          SYM 

0.6058     0 
' 0.7846      0 

0.9173     C> 
0.9750     0 

(l> 
' 

• 
» • 

Lower  S urface 1 
0.4 0.6 0.H J.O 

(NONDIMKNSIONAL SEMBPAN  mSTANCE) 

lu 

o.s 

- 
• 

- 

1 
■ 

Y'          SYM 

0           X 
0.3125      O 
0.5625      D 
0.8020      O - 

• 0.4 

- 
■ ■ ■ 

• 

fi U) Lower   S -.r t «c e 

r 

1 

0 2 0 4 o a o • 
X' 

(NONDtMENSIONAL 8TREAMWBE D0TANCE rROM VIRTUAL APEX) 

Fig.   6    Configuration  I,      ■ • +10,     ! 2  ■ ft. • 00 

1)     Nu/v/ire
—vs.  Y'       lower surface 

))     Nu/^-He-vs,  X'       lower surface 

1.» 

"' 



A 

( > 1 • 

T 0, ' Uppar Bartac« 
1   " """" ; x-     rrn 

O.MM      O 
•.MB      > 
O.TM«     a 
•.»IT*       ^ 
•.•TM      0 

• 
^^^^ 

,/ 
- / 9 

/ •.• "l 

1 
/ 

u / 

• 

/ 

M 

" 

- 

i« 

- 

" 

i.« 

- 

♦ 

• 

- 

!.• 

- 

- 
• I 

0 il  

■ 

1 • 

0.1 0.4 0.« 0.0 1.0 

(««JKDWrNBIONALSEIIBPAN DISTANCE» 

fig.   6k    Configuration  1,     j - +10,     bj  ' ^i '  '50 

Nu/^K«     vs.   Y'     upper   surface 

80 



T.« 
Uppar Surfao« i IK Kv 

'   " 1 
. Co^ 

fi 
< 0 

- 

r—— 

^v 

^s 

0.10M      . 
0. ItTT       : 
o.ii»    o 
«.MtS      0 
•.MM     O 

1 Nv^ ^ 

K 
r 
i • 

5 o 

- N 
«.0 

- 

- 

1 0 

- 

- 

7 0 

- 

# 

- 

1  0 

- 

- • 

1 [|L   , 

■ 

• 

0 2 0.4 0.« 1.0 

rNONDfMr.VSIONAI, STHEAMWtSE PISTANCE FROM VIRTUAL APEX) 

Fig.  bl   Configuration I,    j - -HO,    62 • 8, 

Nu/xKe    v». X'     upper surface 

■30 

81 



- 
O n 

1 

3 

I 

* 

- 
a 

- X'          SYM 

. 0.6058      0 
0.7846      O 
0.9173      C> 
0.9750     0 

w 
» • • 

■ 

Lower  S urface • 
0.2 0.4 1.0 

(NONUIMKVSIONAI. SEMBPAN  DISTANCE) 

0.« 

0.4 

- 
i • 

- 
< 

• 
■ 

Y'         SYM 

0          X 
0.3125      0 
0.5625      D 
0.8020      O - 

• 

- 
■ 

< 
» 

Iw Lower urf«ct 
i   i 

0 1 0 4 0 6 0  • 1  0 

(NONDIMENSIONAL BTREAMWBE DBTANCE FROM VIRTUAL AI'EX) 

Fig.   6    Configuration  I, ♦10,    f,. • f», "  -39 

m)     Nu^lTF" v«.   Y'       lower  surface 

n)     Nu/^lle    va.   X'       lower  surface 

82 



14.0 

tl.O 

10.0 

s.o 

«.0 

4.0 

2.0 

h—Y' uppi r Surfte • 

■^— 

X'       STM 

0. «Oftt       O 
0.6»t3 
0.TM6       0 
e.tirs     : 
O.tTM)      o 

"" 
—,  * 

/ 

/ 
-^y / 

/ 
7       > 
y       / 

/ 

/ 

- 
A 

- 

- 

- 

- 
A 

- 

- • 

- 
» 

- 
i 

■ 

\SL    
w 

L r 

4 I   0 

(•*ONI)IMKSSI()NAl   smtSPAN t)ISTANri;i 

Kig.   6o    Configuration  I,      i - -»-lO,    »,  " '3 "  -39 

Nu/^He     vs.   Y'     upper   surface 

|] 



* 

IM 
Vffr Surtoo« 

1 - V 
\ 

^^ ^ k^i 

-\ 

u.« 

- 

^V 

N ̂
 

— 
•.IMS      . 
•. irr     p 
•.UM     o 
•.MM     o 
• •MO      O 

N s. ̂
 s 

IM 

x X 
• 

- 

^ 

M 

- 

- 

M 

- 

- 
• 

M 

- 

- • 

M 

- 
• 

- 
♦ 

a u    , 
■ 
• • • • 

• I 0  8 0.4 0.« 

P 
(NOHDIMEWIIONAL 8TRIAMWBE DBTANCL FROM VIRTUAL APEX) 

1 0 

Fl^,   6p    Configuration 1,     a - +10,    6-  - 6, ■ 

Nu/V4re~ vt.  X*     upper  turface 

■ (4 



ML 

1 
1 »/. 

i 0 

Lowar Surfxcc 
T • r 

' —- ... — H r    fTM 

0.«OM       0 
O.TM«      0 
•.fITI       f 
o.rso    o 

- 

* 

/ 
/ 

• • / 

"  / 
/ 

ft 0 / 
« 

/ • 

4.0 

- 

• 

- 

1 0 

- 
► 

■ 

• 

t A 

- 1 

! 
- 

S 

1   0 

- 
• 

- 
• 

n 
0.2 0.4 0.« O.t 10 

(NONDIMKNSIONAL SEMBPAN DISTANCE) 

Fig.   ;•    Configuration I,    T  - +20,    6- ■ 6,  • 0 

Nu/Vire^"vi.   Y'     lower  surface 

HS 



A 

T.» 
Umar ■hirttc» 9fo<Wr 

.   V 
\, ^ 

N. 

• .• 

r     Ml 

• 
o si»    0 
O.MM     0 
•.Mat   o 

^1 ̂
s^ 

- 
V 
\. V 

V 

- s \^_ 
' . 

8.0 ^ i i 

- 
' 

4.* 

- 

I       • 

- 

1 0 

- ■ 

• 

- 
■ 

M 
- 

• 

- 
• 

t.o 

- 

- 
■ 

• 

n Ll>. 
0 1 0 I 0 4 0 4 

X' 
(NOrmiMENSIONALBI AEAMWffE D0TANCE fROM VIR . I A !   APEX) 

10 

Fig.   7b    Cof\flgurat los 1,    a - +20,    6-  • 6     - 0 

I*u/V^i~v«,   X'     lower  surface 

66 



Nu 

J 
1 

1 0 

14 0 1 
Lower Surface 

— -4—r x'     rm 

O.OOM      0 
O.TM«      D 
•••iTi     ; 
o.mo    o 

_ i 
■ t—i 

_ 
/ 

11.0 / 

/ 

/ 

10.0 / 

• 

• • 
• 

• 

/ • 

8.0 

- 

- 

• 0 

- 

" 

4.0 

" 

" 
■ 

- 
9  n 

• 

. 

| 
• • 

fC> 

• 

0.2 0.4 0.« 

> 
0.8 

rSONDIMf SSIONAI, SfMPPAN   DISTANCE; 

Flg.   7c    Configuration  I,     T - 4-20,    fi, - 6,  - 4-10 2      ü3 

10 

Nu/V1lex vs.  y'     lower  surface 

87 



14.0 
Lower Surface Spoiler 

- V Ss ^ 

^s— 

— 

Y'     SYM 

o      .    - 
0.S115   0 
0.M»   O 
•.Mae  o 

^ v^ 

s s. 1 

N 
- \ v 

1 

10.0 
'V^ 1 

- 
^^ 

• .0 

- 

- 

«.0 

- 

- 

A  A 

- 

- 

2.0 

- • 

- 
' 

i 
► 

€ 

0 4 "   ■ 10 

(NONDIMfA^IONAI. STRTAMWISF. nrsTANCE FROM VIHITAI. APKXt 

Fig.   7d    Conflgur       jn I,    ■ ■ +20,    6.  - r.     - +10 

Nu/%1li>    v«.  X'     lover  surface 



u.o 

- ► * 
» » 

- 

s.o 

- 

- 
X'         SYM 

. 0.6058     0 
0.7846     0 
0.9173     C> 
0.9750     0 

t 
o 

t«1 Lower   1 iur f«ce  1  
0.2 0.« 0.« l.r 

16.0 

It. 

8.0 

(NONDIMKNSIOWAI. StMBPAN  DISTANCE) 

- 

 1 
•                           • 

- Y' 

0 
0.312 
0.562 
0.802 

SYM 

X     . 
5      O 
5      D 
D      O 

- 

_ 

- r 
* 

(1 1 1   niwer  Surtice 1 
0.2 0 4 0 6 i    - 

N 
(SOM)IMKSSIONAl, STRKAMWTSE DISTANCK  f ROM VIHTIAI.  \PIX) 

10 

Fig.   7    Configuration  I,      i - +20,     f..  - 

•)     Nu/.ffTJ'vs.  Y*       lower  surface 

f)     Nu/^ITc^vs.  X'       lower surface 

+20 



/*', 

( 
■ 

i. 0 

Umer Surface 
56. C ■ 

^ — , — ■ %•       STM 

0.«OM      o 
0.7M«      D 
O.*ITS     r 
0.9T5O     0 

<— 

— / 
/ 

43.0 / 

/ 

/ 

Ann / 
/ 

32.0 

- 
> 

> 

- 

7A  n 

- 
t 

- 

16 0 

- 

0 

- 

0.0 

- 
< > 

fi 

0 

*J 
a 
o h 

0.2 0.4 0.« 

^ 
(NONDIMKNSIONAl  SKMBPAN DISTANCE» 

1.0 

. 

Fig.   7g    Configuration  I,     i   - +20,     f>. - f.j  - +30 

Nu/^He    v«.   y'     lower surface 



A 

Lower Surfte« Spoltor 
56.0 

-   V 1 
i 

^ \        , 

40.0 0 
0.3125      0 
0. M2S      0 
0.8020      0 

^ 
^ s 

Xv i 

'S v 

- \ 
^s. 

I 

/Art ^r 
40.0 

" 
^ 

12  0 

- 
0 

0 

- 

24  0 

- 

- 

16  0 

- 

- 

. 

- 

- 
)< 

(h) 

• 
D H 

''  .' 0 4 0  6 11   . 10 

(NONDIMKNSIONA,   M HKAMWISK DISTANCE FROM VIHI I M   ACtXi 

FIK.   7h    ConflRuratlon 1,      i ■ +.'0,     '  . "      ) " +30 

Nu/. He-vs.  X'      lower  surf let- 
x 



fit 

( ( \ 
J 

0 

Lowtr Surftrr 
M  0 ., 

=^ , _ . •   —     ■^—    i X'        SYM 

0.4OM      0 
O.TM«      0 
O.IITS     ; 
0.IT5O      0 

- 

_ / / 
4«.0 / 

1 
/ » 

40.0 / 
/ 

».0 

- 

" 
* 

24.0 

- 
i 

" ► 

» 

U.O 

- 

- 

1.0 

- 

• ri 
i 

( 

0 HI 1 

> 

0.2 0.4 0.4 0.« J.O 

(NONUIMf.NSIOWAl.  SJ.MBPAN   DISTANCE) 

Fig.   71     Configuration   I,    a -  +20,    !• ■ I« ■ +39 

Hu/viK^vi.   Y'    lower  surfmce 



it.O 
bower Surfer Spuller 

4".!! 

40.0 

32.0 

. *. 

24.0 

1«.0 

^ 

^ 

- 

Y SVM V 
X, 

0 
0.3J26     0 
0.M2S      0 
0.BO2O      0 

N s. V x_ 

- \ x. 1 1 
j 

s | 

- 
"x^ 

- 

- 
t 

- 
i 

' 

- 

- 

- 

- 
1 w 

Jl -, 
■ 

H 
H 

0 4 0 « 10 

iVoMUMKNSIONAl, STHtAMWISE niSTANCK FROM VIRTUAL APEX) 

Flg.   7J    Configuration  I,     a ■ +20,    f»? " t,3 " + J9 

Nu/. Ke ' vs,  X'      lower  surface v     x 



0.4 

lu 

B«. 

- 
X'          SYM 

0.6O98     0 

u 
• 1 

» 

. Upp«r  ! uifac • 

• 
1 • 

• 
"0.6923     X 

0.7846     0 
0.9173     > 
0.9750     0 

1.0 

0 4 1 

- 
| 

•      -■ 

X*          SYM 

0.6058     0 

0 (1) 

• 

1 h Upptr 1 

1 
I 
urfact 

■ • 

a 

0.6923     X 
0.7846     0 
0.9173     > 
0,9750     0 

0.2 0.4 0.6 (I   - 1.0 

0.4 

lu 

B«. 

- 

* 
X"           SYM 

0.6058      0 
0.6923      X 
0.7846      0 
0.9173      > 
0,9750     0 

» 

tau 

■ 

Uppar ! 

1 
I 

urfac« 

t 

JLL 
in 0.4 

111 

B», 

1.0 

1» 

- 
• 

« 

- 

p 

0 

► 1 | 
X"           SYM 

0.6053      0 
- 0.6923      X 

0.7846     0 
0.9173     t> 
0.9750     0 

(n) Lpp«r   ! >ur face 

C 

1 (I 

0.« 

- 
V 

0.4 

- m 

- 1 
» 
• 

• X'           SYM 

0.6058      0 
0.6923     X 
0.7846     0 
0.9173     > 
0,9750     0 

(») 

i 

' ppet   1 lUX f*cc 

■ 

1 II 

(NONDrVKSSIoNA!   SKMISPAN 4)IM \ M f I 

Fig.   7    Configuration I,     '  - +20,     Nu/v1Ie~ vs,   Y',    upper surface 

k) »J - f3- 
i) 

1) »1 
- '.- +10 

■) »1 - 63- 
+20 



0.4 

- 1 

- 

Y'          SYM 

0.1083     X 
0.1877      > 
0.3125     O 
0.5625      O 
0.8020     O 

T M Upp«r lurfaca 

n 
I 

• 

Ru 

lu 

". 1 

t - , 

Ru 

/f.ef 

0,4 ii i, ii  " 

0 2 0.4 

0  4 

0.2 

II  2 0.4 n  i. 

1.1 

1 
V '               C VM 

0.1083     X 
n   1 H77        f> 

| 

tol 

0.3125     O 
0.5625     D 
0.8020     O 

| n 
o 
• * 

t I'pper   ! iur face I 
1.0 

1 
0.4 

- 

Y'          SYM 

0.1083      X 

(D Upper Surftet 

0.1877      > 
0.3125     0 
0.5625     Q 
0.8020     O 

r 
9 

| 
i 

• 
■          n 

1.1' 

t 

- 
t 

Y' SYM 

X 
> 
0 a 
0 

- 
0.1083 
0.1877 
0.3125 

. 0.5625 

• 

• 
•    ■ 

w 

0.8020 

I'pper   Surfte« 

l.( 

« 

- 
r» 

Y'          SYM 

0.1083      X 
0.1877      > 
0.3125      O 
0.5625      D 
0.8020      0 

, 

• 

- ■ 
n 

^ 'Jpper   ! »urfacc 

» » 

m 

1." 

rNONDIMCHmONA I  STHKAMWISK DISTANCF   KHdMVIHUM   Wt \) 

FIR.   7    Configuration I,     i   -+20,     Nu/vin^v,H.   X',    upper surface 

p) ('2  - ' ( -  0 

•1) ''2   * '3 " +10 

.) ft.    •   (,       m   4.70 



1.0 

■u 
1.0 

1.0 

- | 

• 

• 

n 

- • • 

- ' 
• 

_ 
1 

X'         IYM 

5 0.60)8     0 
0.7846     0 

HI 
0.9173     > 
0.9750    0 

Lmr i mLicr 1 

t.o 

■ u 

«   1.0 

1.0 

0.« 1.0 

r 
(NOKOIMENRIONAL SEMBPAN DISTANCE) 

1 
- • 

_ 
I 

Y'          SYM   1 

0 X 
0 0.3129 

- 0.5625      D 
n.8020     0 

- 
i ■ 

» 
e 

- 
n 

- ^ 
' 

M L«*tr : turfact 

I 

0 4 0 6 0  g 1  o 

(NONDIMENSIONAI. STKEAMWISE DIHTANCE FROM VIHTIIAI. APEX) 

ri«.  8    Configuration I,   ■ - +20,    62 " 63 '   "l0 

a) Nu/^fi- va. Y'     lowar aurfaca 

b) Nu/y^li- va.  X'     lowar  aurfaca 



Be. 

S  0 

- 
□ 

• 
» 

1 0 

- 

- 

1   0 

- 

- 

i 
• 

• X'         SYM 

0.6058      0 
0.7846     O 
0.9173     > 
0.9750     0 

Lc>„.... 

t » 

Lower S ur(*c» , ,1, 

fu 

B«, 

o. i 0.4 0.6 

\ 
(NONUIMENSION^L SEMBPAN DISTANCE» 

O.g 1.0 

S 0 

- | 

" 

j 

m 
Y'          SYM 

0           X    . 
0.3125     O 
0.5625      O 
0.8020     O - 

• 

2.0 

- 
m 

1.0 

- 

- 
0* 

r 

Ml Lnwar lurfac« 

« 

I -• 1   0 

X 

(NONOIMENMONAI  STREAMWISE DISTANCE FHOM VIRTUAL APEX» 

Fig.  8   Configuration I,   ' • +20,    t 2 - 6^ - 

c)    Nu/v/1l«    v«.  Y'     lower surface 

-.'0 



1.0 

t.e 
fu 

1.0 

n 

• 

» 

- 

- 

- 
i 
I ♦ 

x' 

0.6058 

SY>; 

0 

M Low«r  < MT CM« 

■ 
i 

0.7846 
0.9173 
0.9750 

0 

S 
1                1 

0.2 Ü.4 0.« 1.0 

(NONDIMKSSIOML StMBPAN DI1TANCE) 

1.0 

t.o 
lu 

1.0 

- - 

- 
" 

Y"         SYM 

0          X 

- 

0.1125     O 
0.5625      D 
0.8020     O 

r 

- 
| 

- 

i 

- 
* 

• 

M L.->wer   . >jr f «i.» 

0 4 0 6 10 

(NdM'IWhNSIONAI   MKKAMWISt; »BTANCt FROM VIHTIA1   APF.X) 

Fig.  8    Configuration I« a ■ +20,    ft» ■ 5. ■ -30 
2 i 

«)     Nu/^/R«    vt.  Y'     lower  surface 

f\        hi..I  M~       wmm       »> 1      *  



s.o 

- | 

• 

2.0 

- f 

- 

1   0 

- 
■ 

- X'         SYM 

. 0.6058      O 
0.7846     a 
0.9173      £> 
0.97^     O 

HL. _ 

* 
| 

Lower   ! >urf«c« i 

0.6 

Y 

0.1 1.0 

(NONOtMf.NSIONAl. StMISPAN  DBTANCE) 

Hu 

B* 

1.0 

- 

I 
r 

- 

M 

Y' 

0 
0.3125 
0.562! 
0.802C 

SYM 

X 

- 
0 
a 

»   o 
r 

7 n 

* 

1.0 

- 

- 

(h) Lower   1 urfMi 

r 

0  2 1 |   ., 1   u 

(NOMUMf NSIONAI. STHLAMWtSE DPTANCK KHOM VIHTt:AI. APKX) 

Fig.  8    Configuration  I,    , -  +20,     ' 2  " ' 3 '  "J9 

g)    Nu/ylle    v«.   Y'     lowpr  surface 



Wu 

0.4 

- « 

I              1 

x' 

0.6O58 
0.6923 
0.7846 
0.9173 
0.9750 

SYM 

0 
X 
0 
| 
0 ID 

• i 1 
i 

Upper   Surface 

1 
$ 
c 

1 

0 

0.2 0.4 0.6 0.8 1.0 

0.4 

I« 

■a 

to. 

(NONDIMENSIONAL SEMBPAN DISTANCE) 

- 
X*          SYM 

0.6O58     0 
0.6923     X      - 
0.7846     ü 
0.9173      t> 
0.975O     0 Ü) 

1 

Upper ! 
• 
iurfacc 

t 

0.2 0.4 0.6 

(NONDIMENSIONAL SEMBPAN DISTANCE) 

ffTs 

0.2 0.4 0.6 0.« 

X« 

(NONDIMENSIONAL STREAMWBE DISTANCE FROM VIRTUAL APEX) 

0.4 0.6 0.« 

X' 

(NONDIMENSIONAL STREAMWBE DISTANCE FROM VIRTUAL APEX) 

1.0 

0.4 
1 

- 

Y'         SYM 

O.1083      X 
0.1877      C> 
0.3125      O 
0.5625      D 
0.8020      O 

0 
(VO 

Upptr i >urfac* 
• 

1 

• 
•  : 
• 

1.0 

- 

0 4 -1           V'                 CVM     1 

- 
0.108: 

-  0.1875 
X 
0 
o 
o 
o 

<l>        .. 

0.3125 
0.5625 
0.8020 

Upptr ! urface 
I 

i 

■ 

• 

n 
• 

i 0 
1.0 

Ftg.   8    Configuration 1,    i • +20,   upper   surface 

1)    Nu/N/I[i~ va. Y' 

J)    Nu/V'lfr"va. Y' 

-  -10 

63  -  -20 

k)    Nu/V*rj~va. X*     ^2 " 53  " *10 

/)    Nu^/RT^va. X' 6, - 63   -  -20 

100 



/^x 

( 

2.8 j 

> I 0 
1 

' Upper Surface 

"        '" 
X'       8TM 

0.60M       0 
0.6923 
0.TM6       Q 
0.9173       r 
0.9TSO      0 

~ 

 i 
) 

/ 
^ / 2.4 

/ 
/ 

* 

2.0 
[ \ 
/ J 

/ 

1.6 

- 

- 

i   ? 

- 

- 

- 

- 

0  4 

- 

- 

0 tt            ■ 

r 

1 

r • 
| 

I 

c 

0.2 0.4 0.6 1.0 

«NUNDrVKNSJONAL SEMBPAN DISTANCE) 

Fig. 8m   Configuration  I, ^ - +20,    f'j " ^3 * 

Nu/%ili""v».   Y*    upper  surface 

•30 

101 



Mi 

2.8 
Upfwr Surface 

l -   V s 
"~* -^«.^ 

» Coi>e 

"i ' 

2.4 

- 

^- 

\ 
\ 

V        SYM 

o.icas     i 
0.18TT       »    • 
0.3 US      O 
0. MIS      O 
0.8010      O 

X 
\, 

0 

^V 

2.0 

\ 

- ^ 

1.6 

- 

- 

1.2 

- 

" 

O.i 

0.4 

- 

- 

■ w 

9 • 

 s 

1 

0.2 0.4 0.« 

x» 
US 

(NONDIMFNSIONAI, STREAMWISE DISTANCE FROM VIRTI'AL APEX) 

Flg.   8n    Configuration  I,   J - +20,    5, - f. -  -30 

Nu/v*«^" va.  X'     upper aurface 

I.o 

102 



Nu 

1 - 
I 0 

7 0 . Upper So'face 

• —_•— 
X'        8TM 

0.605a      o 
o.tae    > 
0.TM6      0 
0.91T3       t> 
O.t750     0 

. 

— 

 i 
J 
/ 

\          S                                                   / 
6 0 -7 / 

/ 
7        y / 

S.O 

f       / 

4 0 

- « 

- 

1 0 

- 

- 

2.0 

- 

- 

t   n 

- 

- 
1 

0 w., | 

0.2 0.4 0.« 0.8 1.0 

(NONUIM1. olONAI. StMBPAN DISTANCK) 

Fl^.  8o    Configuration  I,     1 • +?0,     ',"',- -39 2 3 

Nu/V Kt-"  vs.   y'     upper surface 

103 

" 



A 

T.« 
I'pper Surlac« 

! -V k ^ ^ .^. --S 
•  0 — 

^V 
1 

^V, 

•.IMS     > 
0. 1§TT        p 

•.SIM     0 
•.MM     0 
•.MM     0 

X 

6.9 

> 

XJ 
- ^ 

4.0 

- • 

- 

SO 

- 

- 

i.O 

- 

- 

1   0 

- 

- 
•     " 

■ ;P) 
n • 

i 
■ 

1 
0 2 0.4 0.6 

X* 

0.8 1.0 

(NONDIMEVSIONAL «TREAMWI8E DISTANCE FROM VIRTUAL APEX) 

Ftg.  8p    Configuration I,   a - +20,     62 - Bj - -39 

Nu/v-iir^ v«,  X'    upper surface 

104 



( 1 1 0 

Lower Surface 
14  0 ' l«.U( 1 j . — I  ■ X'      SYM 

0.605«       O 
0.7M«      Q 
0.I1T3       f 
O.tTSO     O 

- 

1 -t 

_ / 
/ 

u.o / 

J 
/ • 

10.0 A 
• 

/ 

8.0 

- 

- 
• 

» 

«.0 

—♦ 

» 
» 

- • 

( 

4.0 
1 

- 
■ 

- ■ 

s.o 

- 

- 

0 u 
0.6 1.0 

(NONDIMKNSIONAL SEMISPAN DISTANCE) 

Fig.   9«    Configuration I,     i - +30,    6.-6^-0 

Nu/. He" vs.   Y'     lower surface 

105 



. K 

14.0 
buwer Surfte» Spoiler 

. V 
\v *S 

^ 

1S.0 

- 

4 
0.31 
O.M 

'    SYM ^X s a 

IS6   0 
IIS   n 

V s. • 
0.8020    O    1 ^s 

V 

- "s 
s^r_ 

. • 

10. 0 V 1 1 

- 

L     ■      !  •— 

i.O 

- 

- 
• 

• 

«.0 

- 

- • 

4.0 

- 
■ 

- 

■ 

• 

t.O 

- 

- 

IL    , 
0.2 0 4 0 6 0  8 1   0 

(NONDIMENSIONAL STREAMWlgt OPTANCE FROM VIRTUAL APEX» 

Fig.   9b    Configuration I,     ■ • +30,    6,-6,-0 

Nu/^e    vs.   X'     lower surface 

106 



v^: 

1 1 .0 

IAO ■ 
ixwer aunace 

—- — - .  

0.605« 

SYM 

0 
- 

1  1 O.TMe 
0.9173 

0 
/ 

- / 
O.ITSO o 

12.0 / 

y / 

  

10.0 /- 

8.0 

- 

• 
■ 

• 
■ 

• 

e.o 

~» r • 

- 

i ' 
i 

_» ■ 

4.0 

- 

- 

9   A 

- 

- 

0 u 
t). J 0.4 0.6 0.« 1.0 

(NONDIMt NSIONAL SEMISPAN  DISTANCE) 

Fig.   9c    Configuration  1,     i - +35,     by ' t, • 0 

Nu/% ■Rex vs.   Y'     lower surface 

107 

-s—rr—TT 



A 

u.o 
Lower Surface Spoiler 

- V 
Ss ^ 

^J 
12.0 

- 

r   sru 

o     >   - 
0.3116   O 
0.6016    0 
0.8020    0 

x 
X, 

N s. ̂
 ^. 

- X, i 

10.0 X 

• .0 

- 
i 

■ 

• 
• 

«.0 

i • • • 

- 

4.0 

- 
■ 
■ » 

- 

1.0 

- 

- 
m 

0 L£L   - 
0  4 0  8 1.0 

(NONDIMENSIONALSTREAMWISE DISTANCE FROM VIRTUAL APEX) 

Fig.   9d   Configuration I,     a - ¥i5,    6. - 6, - 0 

Nu/V1te     vt.  X'     lower  surface 



ß: 

( 1 1 0 

Lower Surface 
IM, ' 

_-,_-,   ■ x1     »m 

o.eoi»    o 
0.7M«     a 
0.»173        (> 
0.»T60      O 

- 

• -1 

— / 
/ 

12.0 / 

/ 
/ 

10.0 - 
S 

8.0( 

- 
• ■ 

- 

} 

i 
* 

6.0 

• 

_• 

i 

4.0 

- 
■ 

■ 

- 

2.0 

- 

- 

0 
[•) * 

• 

0.2 0,4 0.6 

V 

(NONDIMESSIONAI. SKMfSPAN DISTANCE» 

O.S 1.0 

Flg.  9e    Configuration I,     3 - +40,    6,  - 6,, - 0 

Nu/^-He    vs.  Y1     lower  surface 

109 



14.0 
Lower Surface Spoiler 

12.0  - 

10.0 

a.o 

.*-. 

«.o 

4.0 

t.o 

-V > S^ 

- 

Y'     SYM 

o     .   - 
0.31t6   O 
O.MtS    O 
0.80»    O 

^x 
X, X 

N. i 

V s^. 

- N s^ N 
- 

^ 

- 
.   • 

- 
• • 
• 

- • 

- 
■ 

- 

■ 

• 

- 

- 

- ■ 

(O 

* 

1 
1.0 

(NONDIMKNSIONALSTKfcAMWISF PIRTANCF. FROM VIKTUAl. APtX) 

FlB.  9f    Configuration I,     J - +40,    6, - b,  • 0 

Nu/Vinr" v».   X'     lower  surface 

110 



c i 0 

I^/WIT Surface 
i A n 

JJ^J , — r=t X'       «YM 

0.005«       O 
0.7M«       O 
0.017J        {> 
O.tTW      O 

■ 

_ / 
/ 

12.0 / 

1            / 
/ 

10.0 M s 

• 

8.0 

- • 

• 
• 

» 
» 

1 
i 

6.0 

- a 

- 

11 

- ■ 

- 

1.0 

- 

- 

u 
n.j 1.0 

y 
MENUONAL SUMfSPAN  DISTANCK» 

Fig.   9g    Configuration I,     i - +«5,    b»  - 6. - 0 

Nu/vffFj"vs.   V'     lower  surface 

111 



U.0 
Lower Surface 

U.0 

10.0 

1.» 

A 
«.o 

4.0 

S.O 

0 2 

Spollar 

A X, ■^ 
Ss^ 

- 

r   tru 

0      .    - 
0.S1IB   0 
0,6418    0 
•.•M0    0 

V 
N, s S^ 

1 y 

- x 
\^_ 

^s 1 

- 
■ 

- • 

- 
1 • 

- 
• 

- 
• 

- • 

- 

- 

- - 

M 
0 8 0 4 0 6 

X1 

(NONDntENSIONAL STRMMWQF: DISTANCE FROM VIRTL'AL APEX) 

I   0 

Fig.  9h    Configuration 1,     >  - +45,    6, ■ 6, • 0 

Nu/V1le    v».   X'      lower   surface 

112 



.H\ 

0 
1. 

i 0 

Lower Surface 
14 0 ' 

^Z > —   —   x*     vm 

O.MM      0 
O.TM«      a 
O.tlTS        p 
O.tTM      O 

~ 
J 

m / 
/ 

12.0 / 

/ 
/ 

10.0 / 
/ • 

S.O 

- 

» 
■ 

• 
> I 

s.o 
■ 

- 

4.0 
c 

- 
■ 

■ 

- 

2.0 

- 

- 

(i) 
0.^ 

V 
rNONDIMCNHONAI   sf MISPAN DMTANCB) 

Fig.   91    Configuration  I,     a - +50,     t 2  - f ^ - 0 

Nu/N He    vs.   Y'     lewer  surface 

10 

113 



14.0 
lx>wvr Surface Spoiler 

12.0 

10.0 

• .0 

."^ 

«.0 

4.0 

1.0 

- V 
X 

^S. 

\ 

- 

( 
o.s 
0.54 

"     BTM ^ 
1        ■ 
its  O 
ISS    Q 

\ 1 

0.I0M    O ^N S^ 

- \, 
1 
1 x 

- 

- 
: 

- 
•   • 

M 

- 

■ 

- 

- 

• 

• 

- 

■ 

- 

- 
■ 

U) 
U  4 10 

(NONOIMENSIONAI  mUAMWSI  l>rviv\(f  F HUM VIRTUAL APtX» 

Flg.  9J    Configuration  I,      I - +50,    6, • bj - 0 

Nu/^He    v».   X'        lowti   surface 

114 



■u - 
■ 

— 
• 

 «       
X'          SYM 

0.6058      0 
0.6923      X 
0.7846      0 
0.9173      l> 
0.9750     0 tu » ii"--'  ■ 

■ 

> 
iirfac» 

• 
• 
1 

• 

0.4 0.6 ft.« 1.0 

0.4 

- 
X'          SYM 

0.6058      0 
0.6923      X 
0.7846      O 
0.9173     C> 
0.9750     0 

(1) 

» 
■ 

* ti 

• 
• 
t | 

ft Lpper < : • -.    ■ 

0.2 0.4 1.0 

0.4 

Re. 

»I 
0.2 0.4 

t'pp»r Surfac« 
0.6 

X' SYM 

0 
X 

0.6ö>8 
0.6923 
0.7846 O 
0.9173 > 
0.9750     O 

«r" i.o 

0   A 

- 
X'          SYM 

0.6058      0 
0.6923      X 
0.7846      0 
0.9173      t> 
0.9750     0 

LS]    

• 
i 

>urface 

• 

1 
• 
• 

0.4 1.0 

0.4 
«U 

B*, 

- 

- 

o 

X'          SYM 

0.6058      0 
0.6923      X 
0.7846      0 
0.9173      > 
0.9750     0 

(") 

• - 

Surfte» 

» 
■ • 

LPP^.. 

(NOMHMI MW 'NA l stMIsPAN DM \ SI I- I 

Fig.   9 Configuration I,     • 2  ' ' 3  " 0»     ^A ^e" vs.   Y't     upper  surface 

k) 1 - +30 

i) - +35 

m) - - +40 

,.i -  +45 

O) .-+50 

1.0 



0 4 1 

- 

1     Y'         SYM 

0.1083      X 
0.1877      t> 
0.3125      0 
0.5625      0 

10.8020     0 

» 

♦ 

(P) Ippcr  Surfact | 

1 

• 

• 
■ 

■ 
a      • 
■ 0 ' 

0.2 0.4 o.e 1.0 

0.4 

I« 

1 
Y'         SYM 1 

0.1083     X 
0.1877      > 
0.3125     0 
0.5625      G 
0.8020     0   { 

1- 
» 

kd 

• 

1 

• 

• 
■ 

■ 

*       • • U^par i uMlkl ̂ m 

0 2 0.4 0.4 0.8 1.0 

0.4 

p 1 

[- 
Y'          SYM 1 

0.1083      X 
0.1877     C> 
0.3125     0 
0.5625      0 
0.8020     0   | 

Kr) 

Uppar ' >urfaca 1 

i 

■ 

» 
1 

1            1 
0.2 0.4 0.6 .0.8 1.0 

0.4 

L_ 

Uppar Surfaca 

1   Y' SYM 

0.1083 X 
0.1877 > 
0.3125 0 
0.5625 G    | 

|0.8020 0   I 

0.4 0.« "S-i 1.0 

0.4 

h Y1 SYM   1 

X 
c> 
0 
0 

u 
0.1083 
0.1877 
0.3125 

JO.5625  l_ 

M   1 

10.8020     0 
• 

1 
• 

•     • 
L'ppar  Surfaca 

0 2 0.4 0.« it.t 

X< 

1.0 

INONDIMEN8IONALSTREAMWBE DISTANCE FROM VIRTUAL APEX) 

Fig.   9 Cor  Iguration 1,    ^ ■ 63 • 0,    Nu/vHä^ va.  X',     upper  aurface 

p)     a - +30 

q)     a • +35 

r)     a - +<»0 

a)     a • 445 

t)     J - +50 ll6 



■u 0.4 

- 

- X'          SYM 

Lower  S ur(«ie 

1 

■ • 

U.bU58 
0.7846 
0.9173 
0.9750 

B 
0 
> 

0.2 0.4 0.6 0.H 1.0 

(NONDIMl NSIONAl. SEMISPAN  DISTANCE) 

0.4 
" 

- 
Y'          SYM 

0          X 
0.3125     O 
0.5625      G 

« Lower surface 

| 
c 

1 

0 2 0 4 0 6 

X" 

0  8 10 

(NONDIMENSIONALSTREAMWISE DISTANCE FROM VIRTUAL APEX» 

Fig.   10    Configuration I, I  -   -10,    fi_ 

• )     Nu/. He- vs.  Y" lower  surface v      x 

b)     Nu/%'Rex vs.  X' lower  surface 

117 



1.0 

2. ft 

2.4 

2.0 

1.6 

Nu 

1.2 

0.8 

0.4 

K r urn* r Surface 

■—■— 

X"       8T1I 

C.60M       0 
0.6123       . 
0.TM6      a 
o.tiTs     : 
o.rrso    o 

"" 
— 

7 
I 

 , 

- v -^v / i 

/ 

? / 
/ 

/ 
/ 

- 

- 

- 

- > 

- 
1 

n 

- 

- 

- 

(O 
1  

0.2 0.4 O.ti 0.« 1.0 

(NONUIMtNSlONAl  SLMISPAN DISTANCE) 

Fig.   10c     Configuration I,      i -  -10,    h     - t      - o 

Nu/% lle^ vs.  Y'     upper  surface 

118 



2.8 
Upper Surface 

1 - V 
\ 

""^    ^-^    ^ . t'0ne -,\j 
2.4 

- 

^. 

V n 

- 

Y        JYM 

0.10(9      ■ 
0.1877       I> 
0. .112(1      0 
0.5625      D 
0.8020      O 

s 
\ 

^N 
Ss 

2.0 

- 
\ 

- 

1.6 

- 

- 

1.2 

- 

- - 
• 

0.H 

- 
B 

o 

• 

- 

i 

■ 1 

• 

0  A 

- 

- » 

0 
Cd) 

0,2 1.0 

(NOVDIMKNSIONAI. STREAMWPE niSTANCf; FROM VIRTIA1. API X) 

Fig.   lOd    Configuration I,      I -  -10,    ft.  ■ 6. 

Nu/V Re    vs.  X'     upper  surface 

119 



0.8 

0.4 

- ■ 

- 
• 

- 

1    • 
1 

• 

» 

• 

■ 
• 

x' 

0.60S8 
0.7846 
0.9173 
0.9750 

SYM 

0 
G      1 
> 0    11 

M 

• 

Low«r  S urface 1                1 
0.2 0.4 0.« 0.« 1.0 

(NONÜIMENSIONAL SEMISPAN   DISTANCE) 

In 

0.« 

^ • 

- 
r 

Y'          SYM 

0           X 
0.3125      O 
0.5625      Ü 
0.8020      O - < 

0.4 

- 
H 

i 
r 
0 

r 

■ (t) Lower urfac« 

♦ 

* 

0 2 0 4 0 6 1.0 

(NONDIMENSIONALSTRtAMWISE DISTANCE FROM VIRTUAL APEX, 

Fig.   10    Configuration  I, ■10,     V +10 

e)    Nu/vlle- vs,  Y'     lower   surface 

f)     Nu/V1li    va.   X'     lower  surface 

120 



Nu 

i ) i 0 

2,8) ' llpp»r Surface 
"■  ~" 

X'      BTM 

0.60M       0 
0.6*23 
0. TM6      D 
6.HT3       t> 
O.tTSO      O 

"* 
  

/ 
• - v 

^7 / 

/ 

? / / 

!> n y7 
/ 

- 

- 

i   ? 

- 

- ■ 

- 
■ 

• 
■ 

- 
• 

■ 

- 
■ 

- 
■ 

1 
» fr 

0 UL. , 

"■      '    • 

o.« 1.0 

(NONDfWKNSIONAL SEMISPAN DISTANCt) 

Flg.   10g    Configuration I,     a -  -10,    6, ■ 6j 

Nubile-vs.  Y'    upper surface 
n 

+10 

121 



2.S 
I'pper Surface 

1 L V N 
">«. ^ .£^ -V, 

2.4 

- 

^N 

\ s 
• 

.__ 

0. IMS       > 
0.1»7T      ^   ■ 
0.3118      0 
0.MS5      0 
O.IOM      0 

x 
\ 
^ s_ 

\ x 
- ^ 

1.« 

- 

- 

1.2 

- 

- • 

0 9 

- » 

• 
■ 

- 
■ 

0.4 

- • 

- » 
• 
•      • 

0 M     i 1 
0.4 0.6 0.8 1.0 

X« 

(SnM)[MK\SrONAI. STHLAMWBE DlSTANCl   FROM VIKTL'AL APEX) 

Fig.   lOh   Configuration I,     i -  -10,    &.  - 6, - +10 

Nu/V Ke    vs. X'     upper  surface 



Xu 

( ) 
V. 

1 0 

2.8 ' uamvT auriaif 

-- '   X' 

o.eo&a 

8YM 

0 
- 

,  , O.TM« 
O.tlTS 

- / 0.97 SO 0 
/ 

2.4 / 
/ 

2.0 

1.6 

7 
/ 

    

/ 

• 

- 

1.2 

- 

- 

0. S 

- 

_ 
p 
• 

- t 

-• 
> 

• • — ■ • 
■ 

1 

O.J 0.1 1.0 

(NONOIMENMONAI   M MISPAN DISTANCK) 

Flg.   101    Configuration I,      i -  -lü,     b     • ü     - +20 

Nu/.^irr~vs.   V     1 in..    1-       «!«••• 



Jk 

(NONDIMIN8K>KALr)R&AMWBE DBTANCI FBOH VTRTUAL APEX) 

Flg.   10J    Configuration  I,     a-   -10,    If ■ i« ■ +20 

Nu/^He-va.  X*     lowar   surface 



1.0 

2.8 

2A 

2.0 

1.6 

Nu 
/Tt, 

1.2 

0.0 

0.4 

f" v . Upp. r Surface 

' '   "" '■ ■■ x*    m» 

0.605«        0 
0.6923 
0.7M6       Q 
0.9173       P 
0.9T50      O 

■^ 

> / 

» J / 
-^7 

/ 
/ 

/ 

? / / 1 

z' s 

- 

„ 

* 

- 
■ 

• 

- 

• 

- • 

- 
• / 

• 

_ y » 

w i 
0.2 0.4 1.0 

(NONI)IMKNSIONAl. StMLSPAN DISTANCFt 

Flg.   10k    Configuration I,      i -  -10,    6- - 6, 

Nu/^ Ke    v».   Y'     upper surface 

+20 



2.S 
Uppar Surface 

1 - V 
X. 

*•**•. .Co«. A 
2.4 

- 

^V N N 
1 

_, 

Y-    srtt 

0. IMS      > 
0. lt7T       t> 
0.3125     0 
0. MSS      0 
0.80»      O 

X 
\, 

^^; 
V 

v V N. 

I 

- 
^ 

1.6 

- 

1.2 

- 

- 
• 

0.8 

- 
i 

• 

• 

0.4 

- 
■ 

■ 

• 

- 1 
• 

0 u ■ 

• • 

• 
0.2 0.4 0.6 1.0 

«NÜNDIMFNSIONAl. 8TREAMWISE DISTANCE FROM VIRTUAL APEX) 

Fig.   10/    Configuration   I,     I •   -10,    6, - f ,  - +20 2      u3 

Nu./V«'.'    vs.   X'     upper   surface 



N'U 

• 1 0 

T 0 , tower Surface 

• 
J 

— -   .  —• 
X'       SYM 

0.605«      o 
0.7M«      O 
O.tlTJ       {. 
0, #750      O 

- 

-J 

  7 
/ 

< 0 / 

/ 

/ 

* 0 / 
/ 

4.0 

- 

• 

- 

1 0 

- 

- 

T fl 

- 

1  0 

- 

I 

- 

• 
a • 

• 
0.4 0.6 1.0 

(NONDIMi NsfovM   St MISPAN DISTANCE) 

Fig.   lOtn   Configuration I, -10,    5.  - +30 

Nu/^'Re- vs.   Y'     lower surface 



T,0 
Lower Surtac« gpoltor 

1.0 

ft.e 

4.0 

A 
».0 

s.o 

1.0 

- V x% 
1 
1 

"x s. 
- 

r      SYM 

0 
O.SIM     0 
O.MSS   n 
o.toio    0 

^s 
X, V 
\ 1 

V 

- N ̂Si 
1 
1 x 1 

- 

X      i 

0 

- 

r 

- 

- 

- 

- 

- 

- 
c 

- 

M 
- » 

• 
0 4 0 6 ON 10 

(NONDIMENSIONAL STREAMWBE OISTANCE FROM VIRTUAL APEX) 

Fig.   lOn    Configuration I,     3 - -JO,     6    - 5-  - +30 

Nu/^Ue-v».  X'     lower surface 



1.0 

2.8 

M 

2.0 

1.6 

1.2 

0.8 

0.4 

t-—Y- Uppt r Surface 

x    rm 

o.eoM    o 
o «tu     • 

— 

 •* 
/ t 

O, TM«       0 
0.»1T3        {> 
0. »T50      O 

- 
/ 

■^7 i 

/ 
f 
/ 

1     / f 

i     / 

- 
/ 

- 

- 

— • 

• 

" 

- 

- ■ 

(o) 
• • 

0.2 1.0 

(NONDIMENSIONAL SEMBPAN DISTANCE» 

Fig.   lOo    Configuration I,      '•  -i0,    d     - t,    - +30 

Nu/S We     vs. Y'     upper   surface 



i. 9 
Upper Surface 

I 

\ 

"^ ^— ^ .^n. 

-\ 

2.4 

- 

V 

V 

) 

— 

r    rm 

o.toes     ■ 
o. irrt     » 
o.siis    o 
0.54»      Q 
•.MM     O 

^ s. 
^N 

2.0 

X 

- 

1.6 

- 

- 

J.2 

- 

- 
• 

0,8 

- 
• 

r 

- 
■ 

0.4 

- 
■ 

- 1 
n 

u. 
■ 
t 

t 

0 2 0 4 0.6 0.8 

X- 

(MONDIMKVMONAI  ^TREAir*B!E DISTANCE FROM VIRTUAL APEX) 

1.0 

Flg.   10p    Configuration I,      I -   -10,    > .  - (. ^ - +30 

Nu/V ITi    vs.  X'     upper   surface 

130 



>:*_ 
."•. 

0 
1. 

1 .0 

T 0 
Lower Surface 

4 ^^~"   .  X-       STM 

0. «OM       0 
0.7M«       Q 
0.»1T3        f 
o.rrso    o 

- 
* 

_- / 
/ 

• 0 / 

- / 
/ 

'. 0 
-/ | 

- 
• 

4,0 

- 

- 

S 0 

- 

- 

1.0 

- 

- 

1  0 

- 

- 

_    ' 

• 

1 •  («) 
» 
• • 

0.« 1 " 

> 
(NONDIMt NSIONAl. St MBPAN DISTANCE) 

Fig.   lOq    Configuration I, -10,     B. * 6. a +39 

Nu/^fte     vs.  Y*      low«t   surface 



T,0 
Lower Surfac* Spoltor 

«.0 

5.0 

4.0 

J.O 

».0 

1.0 

. V 
\ ^ 

X_ 
r    »YM 

0 
0.31SS     O 
O.MtS      Q 
0. ION      O 

"»; s V s. i 

V 
v 

- \ X, ) 

N 
- 

"X^ I 

• 

- 

- 

- 

- 

- 

- 

- 

- 

Lr>__- 
■ 

i • ■ 
« 

0.2 0 4 0 8 to 

(NONt)rWEN8K)NAL STREAMW18E DBTANCE FROM VIRTUAL APEX) 

Fig.   10r    Configuration I,     | • -10,    62 ' ^3 ' +39 

Nu/N H«^ vs.   X'     lower «urface 



1 
I- 

i 0 
1 

7 ft ' upprr Mjnace 
'■", ■ —r X'      »T* 

O.MM       0 
0.6123 
0.7646       0 
o. »ITS     : 
0. »T50      0 

~ j 
—j   

/ » 
i / * 

-^7 / M 

/ 
/  / 

/ 

2.0 

- 

1.6 

- 

- 

- 

- • 

_ 

0.8 
■ • 

• 
B* 

■ 

__ 

0.4 
■ 

- ■ 

_ 
► • 

[•> ,  '        1 • 

0.2 0.4 0.6 0.8 1,0 

(NUNDrMENSIONAI. SEMPPAN DISTANCE) 

Fig.   lOs    Configuration I,      i -  -10,    ^ " fi3 " 

Nu/X He    vs.  Y'     upper  surface 

+39 



2.8 
UPPt r Surface 

-~ -- ~"--- r--\ I'- Co,. 

"'-. --
I- ~ 

!'-.. r-- y• IJ'Y'l( ........... 
~ 

O,Ullll II 

r- O,lfrf ~ 
0,31215 0 

f- 0,1!(115 0 
0,8HO 0 

2,0 

I-

~ 

r--

~ 

~ 

1. 2 

~ 

~ 

0, A 

t-

-
o • • 

-
~ 

if•:) 0 t 
0 

........... 

" 
~ 
~ 

"" 
-·- ·--

• 

• • 

" 

• 

• 

.. 
0.2 0,8 0.8 

x• 
INONOMENSIONAL 8TREAMWI!!E DTSTANCE FROM VlRTI'AL APEX) 

Fig, lOt Configuration I, a • -10, '1 2 • !\ 
3 

.. +3"1 

Nu/~vll. X' upper surface 

134 

I 

I 

I 

" ., . • 
M 

... -······-· ... -.... - ... - ........ _,. _______________________________ _ 

• • 
1,0 



-
0,4 

-
. 

~· 

0 1<~2 
0 

-

i-

Nu -J-;:; i-. 
• 

~ 

0 
(h) 

0 

r-

I-

o. 4 

~ . 
f-• 

0 
(c) 

0 

r-

0.·1 

~ 

• ._. 

0 
0 

(d) 

"' 
~ 

Lower Surface ' 
0,2 0,4 0,6 

• 

. • 
1'1. 
• w 

f ower urt'ac11 
0,2 0,4 0,1! 

. 
• 

" • 
II ,. • • 

Lower Surfacl! 
(), 2 0,4 

. 

• , , 
Lov<n' Surf•c• • .. 

o. 4 O,G 

y• 

(I>ONHWE'JS!ONAI. S~:MJHP}.N lliSTAM't:) 

-

l 
X' SYK 

0.6058 0' 
0.7846 0 
0.9173 t> 

I 0.9750 ¢ 
I 

0,8 

x• SYK 

0.6058 0 
0.7846 0 
0.9173 -~ 0.9750 

0,8 

X' IYK 

0,6058 0 
o. 7846 0 
0.9173 t> 
0.9750 ¢ 

_l 

I 
x• SYK 

0.6058 0 
0,7846 0 
0.9173 g I 0.9750 

0.1! 

Fi!';. ll Configure dun 1, .. , · -10, r:u/~~ vs. 'l' • lower surface 

a) ~2 -03 - -10 

b) f' 2 ~ [,J * ·20 

c) (· 2 -,, 3 . -30 

d) h::; ~ ,, 3 --J9 
135 

1.0 

1.0 

1.0 

1.0 



0.4 

£L Lowr  $urf«c« 

Y' 

X 

SYH 

0 X 
0.3125 O 
0.5625 O 
0.8020 O 

o 4 o 6 o I 10 

0.4 

- 

1 

Y" 

0 

SYM 

X 
O 
0 
0 - 

" 0.3125 
0.5625 
0.8020 r 

* 
• 

. 

(t) Lowr   : 

A t 

0 2 0 4 0 • OS 10 

0.4 

- 

1 

r   sw 
0           X 

0.3125     O 

- 

- 0.5625      G 
0.8020      Ü i I 

* ■ 

1 
- r ' 

ID Low«r   Surface 

0 4 0 8 1   0 

0.4 

- 

■ 

Y'          SYM 

u Lowtr   ! >jrf«c« 

O 
0.3125 
0.5625 
0.8020 

0 
0 
0 

* • 

, I- 

m 

■ 

1      • 

0  2 0 4 o e 0 8 1  0 

(NONDIMENSIONALSTREAMWVC DBTANCE FROM VIRTUAL APEX) 

Fig.   11    Conflgur*tlon I,     a -  -10,    Nu/vHe^ vt. X' ,     lower  surface 

•; 62 " 63 " ■10 

f) ' 2  - f) 3 - -20 

8) '2  " ^3 " -30 

h) f'2  " ^3 " -39 

136 



T 

1 i 0 

T 0 ' Upper Surface 
1 

x1     rm 

0.60M      0 
O.StB       • 
0.784«      D 
o.aiTS 
O.tTM)     0 

" 

i  • 
) 

1 / 
^ / 1 0 

/           / 
/ 

• 

5.0 

t          f 
/ 

» 

- 
1 

4  0 

- 

- 

1  0 

- 

" 

2 0 

- • 

- 

1.0 

- 
I 

k—       i   -i 

- 

■ 
• 
0 

(O 

D 

m 

0.6 0.8 1.0 

(NOVDtMEVSIONAL SEMBPAN DISTANCE» 

Fig.   Hi    Configuration  I,      , - -10,    6. - &, 

Nu/^RF^vs.  Y'     upper surface 

-10 

137 



.*••. 

T, • 
I'pper Surface 

\ -V X 
',^* •*• k (o,V A 

- 

^V 

^ 

- 
0. 10M       . 
o.irrr     p 
o.u»    o 
0.5418      O 
•.MM     O 

s s. ̂
 

•K 

5.0 

\ 

- 
A 

4.0 

- 

- 

- 

- 

1.0 

- * 

- 

- 
• 

- 
i 

n liL   , 

» 

0 2 0.4 0.6 OH 1.0 

X' 

(NONDIMENSIONAl. STREAMWISf, OISTANCE FROM V1RTIAL APEX» 

Fig.   UJ    Configuration I,     ,   - -10,    f,    - (     - - 

Nu/vlle    v«.  X*     upper  surface 

10 

1)8 



1.0 

14.0 

12.0 

10.0 

8.0 

«.0 

4.0 

2.0 

h r . Uppc r Surface 

0.40M       O 
0 MIS 

— 

J 0. TM«      0 
CUTS       t> 
•.VTM      0 

- 
/ 

■^7 / » 

/ / 
1     / f 
/     / 
' / » 

/ 

• 

s 

1 ' 
# 

• 

- 

- 

l  

- 
1 

- 

- > 

- 
t 

m 
t ■ 

- ■ 

CO 
m 

0 fi 

> 
0.« 

(NONPrWKNSKINAI. ^^.M^PAN DISTAV * p 

Fig.   Ilk    Configuration  I, 10,    f .  - (      -  .20 
2  " '3 

Nu/vHe~vs.  Y'     upper  surface 

10 

139 



^r 

u.o Uppar Surfte« 
1 

■    1 X 
""^ •««( '■S^- 4 

IM 

- 

^v 

\ 

— 

T1       STM 

0. IMI      . 
0.1»TT      ;. 
o.im    o 
0.54S8      0 
0.0010      o 

x 

!•.• 

X X 
• 

• 

- 
■ 

■ 

M 

- 

- 

M 

- 

# 

- 

4.0 

- 
• 

- 

M 

- 
| 

- 
• 

• <i>    -, 
■ 

• 

» 
• 

0 2 0.4 0 6 0.8 1.0 

(NONDWENSIONAI. STREAMWBE DPTANCE FROM V1RTVAI. APEX) 

Fig.   11/    Configuration I,     i - -10,    6    - &    - -20 

Nu/^He    vs.  X'     upper  surface 

140 



■J 

ie.o 

- 
• 

• 

- 
» 

8.0 

- 
r 

- 
X' 

0.6058 
■ 0.6923 

0.7846 
0.9173 
0.9750 

SYM 

0 
x    - 
D 
> 
9 ■ (m) 

■ 
Upper  Surtace • ■ 

0.2 0.4 0.6 

V 

10 

(NUNDIMtVSIONAl. StMISPAN DISTANCE' 

■u 
R« 

- 
• 

• 
16.0 

r          SYM 

0.1083      X 
0.1877      C> 
0.3125     0 

' 0.5625      0 
0.8020     0 

- 

■ 

- 
. 

S.O 

- 

(n) Upper  « urfac« 

■ 

• ■ 
• 

0 4 0.6 1.0 

(NONDIVtNSIONAI   STREAMWBE DISTANCE FROM VlRTfAI. ^PtX» 

Fig.   11    Configuration I,      i -  -10,     ' T  ' ' 3  '  '30 

m)    Nu/N1le     va.  Y'     upper  aurface 

n)    Nu/V He-va.  X'     upper  surface 

141 



■ 

14.0 

• 

» 

U.O 

■ • 

- 
• 

_ » 

• .0 
I 

X' SYM 

0.6058 
0.6923 

0 
X I ~t 

1 0.7846 □ 
- • 0.9173 0 
(o) t            t 

1 0.9750 0 
1) 

0.2 0.4 0.6 0.8 1.0 

(NUNDIMtNSIONAl  SLMLSPAN DISTANCE) 

«4.0 

- • 

- 

• 

■ 

U.O 

v' 

0.1083 
0.1877 
0.3125 

- 0.5625 
0.8020 

SYM 

X 
> 
O 
a 
o 

- 
• 

- ■ 
i 

I.P 

- 

0 ki  . 

Upper urfact • 

• 

• 

■ 
■ ■ 

0.2 0.4 0.6 1.0 

(NOVDIMENSIONALSTREAMWISE DISTANCE FROM VIRTUAL APEX» 

Fig.   11    Configuration  I,      i -  -10,     b.  • 6, - 

o)     Nu/V1te    vs.   Y'     upper  surface 

p)     Nu^He    vs.   X'     upper  surface 

142 

•39 



0.4 

- X'          SYM 

',       (•) Lower  . iurface i 
• 
1 * 

0.6(J5B 
0.764« 
0.9173 
0.975C 

a 
0 
0 

0.2 0.4 0.6 ft." 1.0 

>u 

0.4 

- 1' 
. 0.6058 

SYM 

0 

(b) 

• 
• • 

t 
1 

1 0.7846 
0.9173 
0.9750 

a 

Lower   | »urface _ 1               1 
0.2 1.0 

0  4 

- 
■ 

i 
x' 

0.6058 
' 0.7846 

0.9173 
0.9750 

SYM 

0 
a 
0 
0 —• 

(c) 

• • 
• 

Lower £ 1 
2 0 4 0. b i | 

(NONniMtNMdNM    SIMPPAN  DISTANCE) 

Fig.   12    Configuration I,      i -  -20,    Nu/S He~ v«.  Y',     lower  surface 

a)    t2  - f,3 - 0 

b) b2  - 53 

c) 62   - f>. 

4-10 

4-20 

143 



0.4 

■u 

"»rr 
- r          SYM 

(d) Low«r   Surfac« 

0 
0.3123 
0.3623 
0.802C 

X 
0 
0 
0 

1 

< 

1 j 
0.2 0 4 0 6 .0 I 10 

IT! 

0 4 

- 

■ 
Y' SYM 

X 
0 
0 
o 

0 
(•) 1— ; 

0 
0.3123 
0.5623 
Ü.802C • 

f • 

0  2 0 4 0 • 0 • 1   0 

•.4 

'to'. 

(f) Lowtr Surt"«c» 

Y1 SYM 

0 X 
0.3125 O 
0.5623 O 
0.8020 O 

0 01 04 •• •• 

r 
(NONDIMBiaiONALmUAMWWt DVTANCK fWDU VTRHIAL APEX) 

Fig.   12    Configuration 1,     a -  -20,  Nu/v'iCr^ vs.  X',   lower  surface 

1.« 

d) 6, 

•) ^, 

f)   c. 

o 

+10 

63 - +20 

K4 



Nu 

T.O 

0 1 .0 

' 1           Upper üurfacr 

— 1 X'        BTM 

O.MM      O 
o.eoa    > 
0.TM«     a 
o.orrs     ^ 
0.t7M     0 

^ j 

/ 
- / w L A n -^/ 

/ 

? / / 
■ 

8.0 >/ f 
W 

t a 

- 
0 

• 

- 1 

1  0 
- 

- 
0 

» 

2 0 

- ( 

- 

• 

■ 

1.0 

- 
m 

0 

- 

0 
(8) 

0 

1 «- 
0.2 1.0 

(NONÜFMENSIONAI. SEMISPAN DISTANCEI 

Flg.   12g    Configuration 1,      i -  -20,    5. ■ »j ■ 0 

Nu/^RF-vs.   Y'     upper  surface 

145 



T 0 
I'ppar Surface 

r 

- V 
\ 

^^^  ^* . c<"»» -A 
  

t 

< 0 

- 

^V 

\ 

0.10U      . 
o.im     p 
0.91»     o 
O.MtS      0 
•.MM     0 

^ X, 
5 

5.0 

^ N. 
- 

t   0 

- 
i o 

- 1 

3.0 

- 

- 
• 

1 0 

- 
r> 

- 
0 

♦ 

1 0 

- 
1 

• 

- 

0 
(h) .1 

0.4 0.6 

X' 

0.8 

(NONOtMrNSIONAI. STREAMWIHf  DISTANCE FROM VIRTUAL APEX» 

Fig.   12h    Conflg  -«tlon  I,     a -  -20,     6, - 6     - 0 

1.0 

^ 

Nu/v1Ie~    J.  X'     upper  surface 

146 



1 
i - mm 

i 0 
1 

T 0 . 
upper sunarr 

—r X' 

O.MU 
O.WO 
O.TM« 
0.01T3 
O.tTSO 

0 
■ 
o 

o 

— _j 
|   

/ 
- / 
^ / A   0 1 

/ / 

"7      i 
• 

/     / f     f 

5.0 ■ 
/ 

• 
i 0 

- 

• 

- 

1  0 

- 

• 

- • 
■ 

7 V 

- 
I • 

s • 
- 

■ » 

- 
» 

. • 

(i) 

0.2 0.4 1.0 

(NONDIMEN8IONAL 8EMISPAN DISTANCF) 

Fig.   121    Configuration  I,      ■ -   -20,       ,  - - +10 

Nu/^He     vs.  Y*     upper  surface 

U7 



.*'. 

T.» 
Uppvr Surtec« 

1 - V s^ ■^ ^-* ^ .Co,, 

-\ 

« • 

- 

^v 

s^ 

- 
0.1M9       . 
o.irn     : 
o.nts    o 
0.5416       0 
O.MM      0 

V 
^ ^N 

S.O 

- x X 
- 

4.0 

- 
4 

- 

S.O 

- 

- 
♦ 

1.0 

- • 
• 

- 
■ • 

p 

1   0 

- • 

• 

* 

- 
• 

1 
(3) 

> 

0.2 0.4 0 4 O.I 
X- 

(NOVDmF-NSIONALSTREAMWBE DBTANCI FIIOM VIRTUAL APEX) 

1.0 

Flg.   12J    Configuration 1,     T •  -20,     Bj - 6j - +10 

Nu/^Kt    vs. X*     upper surface 



Nu 

> i 0 

T 01 ,       . 
Upper Surface 

—— 
X'       «TM 

O.MM      0 
O.MB       ■ 
O.TM«      Q 
e.tiT3     : 
O.tTSO      0 

■ 

   ii 

J 
/ 

-7 / 6 0 

/ 
/ 

8.0 ■/ 
/ 

4.0 

• 

- 
■ 

1 0 

- 

- 
i 

2 0 

■ 

* 

J.O 

- 
u 

• 

- 

► 

1 
• 

IL— 1 

► 
» 

0.2 0.4 0.6 0.« 1.0 

(NOffl)rMENSIUNAL SEMISPAN DISTANCE) 

Flg.   12k    Configuration  I,      * -   -20,    62 - ftj 

Nu/yRe     >'«.   Y'     upper  surface 

■»•20 

149 



>, 

T.» 
Vpfr Surface 

I - V X 
^ •*«» - Cone A 

•.0 

- 

^V 

^s V 
- 

O.IOM 
0. ItTT       ^ 
0.91»     0 
•.MtS      0 
•.MM     0 

V 
\, 

^N L 

s.o 

- \ 

\ 

- ^ 

t  0 

- < 

- 
• 

s.o 

- 

- 
• 

}  0 

- • 

- 
• 

1 0 

- 

1 

» 

- 
■ • 
a 

0 11 1  ■ 

0 2 0.4 0.6 OR 

X' 

(NONDrmNSIONAI.STRF.AMWISr mSTANCE  FROM VIRTUAL APEX) 

Fig.   12/    Configuration  I,      - -  -20,    b.  - dj - +20 

Nu/vKe     v».  X'     upper  surface 

1.0 

no 



) 
*/. 

0 

1 
. 

ZTZ *" i  X'       STM 

0.C0M      0 
O.TM«      a 
0.»173        ^ 
O.tT&O      0 - 

/ 
2.4 / 

'     / 
/ 

2.0 / 
/ 

1.6 

" 

- 

i.a 

- 

- 

0. H 

- 

- 

II   J 

- 

* 

• 
• 
• 
1 

» 

• 

". 1 II t. O.H 1.0 

> 
(NONDIMh NSMISAI    sJMM'fN   MSrANlT) 

Fig.   12m    Configuration   I,     i  -   -.'0,     B 2.f,3.+30 

Nu/, ITF'vs.   Y'     l(»wt'r  surface 

151 



2.« 
Lower Surface Spoiler 

2.4 

2.0 

1.« 

1.2 

0.8 

0.4 

-V 
\v 

1 
• 

l ^ 
"S s. 

— 0 
0.312S     O 
0.542S     O 
O.«020     O 

^N X^ X x^ • v 
V 

V 
\ X 

- N 
- 

- 

- 

- 

- 

- 

- 

- 
■ 

i—1 L 

■ 

0.2 0 4 0 6 10 

(NONDIMENSIONAL STRtAMWISE DISTANCE FROM VIRTUAL APEX) 

Fig.   I2n    Configuration  1,    a -  -20,    t. " f'3  " +:,0 

Nu/, fEe-vs.   X'     lower  surface x      x 

152 



Nu 

( 1 
i . 

1 c 

T 0, ' Upper Surface 

^^" 
X-        fTM 

O.MU      0 
0. MS      ■ 
0.T8M      0 
O.IITJ       C> 

o.rrM   o 

■■ 
— 
 i 
/ 

/ 
>7 «.0 

/ 

? / 
/ 

5.0 
[/ 
s 

4   0 

- 
i 

- 
■ 

1 0 

- 

- 

• 

2.0 

— ■ 

- 

- 
■ 

• 

(") 

• 

\ ^ 

> 
1 

• * • 

0.2 0.4 0.6 

(Nt)NI)rMKNSIONAl   SfcMPPAN DISTANCE» 

Flg.   12o    Configuration  I, • 20,    h2  - t j -  +10 

Nu/^ Re     vs. Y'     upper  surface 

153 



T.O 
t'pper Surface 

- V X 
^"^ ^i. . «j 

^ 

I 

« 0 r  

■   ^V 

««>. 
Y'       SYM 

0. I0M      . 
0. UTT       t 
0.SI25     0 
0. M2S      0 
0. »020     O 

N 
. 

X 

5.0 ■ 

- 
^ 

4.0 

- i 

- 
■ 

1  0 

• 

1.0 

- • 

- 
m 

1   0 

- » 

- 

0 
(p) 

• r 
-   : • 

0 2 

(NONDtMl \Mi)S*I   STHfAMWISK DUTANCI  FHOM VTRTUA I. APEX) 

Fig.   12p    Configuration I,     a   - -20,     by m ü, m 

Nu/. He    vs.  X'     upper  surface 
x 

+30 

IV. 



1 
1 

1 .0 

T 0 ■ 
Lower Surface 

4 — - . _ _   X'        8YM 

0. COM       o 
0. TM6      a 
O.tlTJ        t> 
o.rrso    o 

- 

1 

_ 
/ 

60 / 

" / 

/ 

VO / 
/ 

4.0 

, 

i n 

- 
■ 

— 
• 

2 0 

- 

- 

1  0 

- 

- 

— • 
'    *     (q) 

• 
• • 

» 

0.2 0.4 0.« 0.« 1.0 

(NONDIMKNSIONAl.  SFMISPAN   DISTANCE) 

Fig.   12q    ConflKuratlon   I,     ,  -   -20,    B|  ■ 6j -   W 

Nu/vRe~vs.  Y*     lower   surface 
x 

1« 



T,0 
Lower Surface Spollar 

(.0 

vo 

4.0 

A 
i.e 

i.o 

1.0   - 

. V 
\ ^s 

\ 

- 

0 
0.31SS     0 
O.MSS     0 
0. ION      0 

"^ 
\ 

^S s^ • 

V v 

- s^ i 

N 
- 

NT 

- 

- 
• 

- 
• 

- 
• 

- 

- 

- 

- 

(r) 

H 

• 
• 
l 

0  4 0 6 10 

(NONDIMENSIONAL STRtAMWBt DISTANCE TROM VIRTUAL APEX) 

Fig.   12r   C     "Iguratlon I,     a - -20,    61 ' 63 ' +39 

Nu/v^UT-v«. X*     lower ■urfacc 

156 



Nu 

1 1 1 
| 

T 0 ,   . , 
ipprr sunace 

—i—r X'       «TM 

O.MM      O 
O.OIS      ■ 
O.TM«     O 
0.01TS       ^ 
0.»T50     0 

■— 1 
  

^ 6 0 

1 

] / 
' / 

S.O L 
— 

  

> 
4.0 

3.0 

- 

 ■  

_ 

■  

■ 
3  0 

- 

• 

1.0 

- 
■ 

- 

■ 

■ 

(•) 1 M » 
k 

I • 

0.2 0.4 0.6 0.8 1.0 

(NUNUIVENSIUNAL SfcMISPAN DISTANO.i 

Flg. 12« Confl«u-«tlon I,  a - -20,  62 - Bj 

Nu/^'Hc v«. Y'  upper surface 

+39 

157 



T 0 
Upp»r Surface 

I 
-N S 

^^^ ""M k^i 

-\ 

•  1 

- 

^V 

sv 

1 

0. IMS      . 
0.1ITT       p 
o.sits    o 
0.54IS      0 
•.MM     0 

V 
\ 
^ 

S.O 

X 

- ^ 

i a 

- i 

- 

1 A 

- 

- 
* 

t 0 

- • 

- 
m 

1 o 

- 

i 

» 

- 

Ü. - 

» 

t    i 

0.2 0.4 0.6 O.i 1.0 

(NONPfMf VSIONAI. STHEAMWESE niSTANCK fROM VTRTIAI. APEX» 

Fig.   l?t    Configuration  I,     i • -20,    f>, ■ h , - +39 

Nu/^^e- vi.  X'    upper  surface 



0.8 

0.4 

- 

- 

- X1          SYM 

0.6058      0      . 
0.7846      D 
0.9173      t> 
0.9750     0 

(■) -LiSer j ur t«c » 
• 

O.i 0.4 • .1 1.0 

0.4 

- X'         SYM 

• 

(II • -•■ miiit . 

• 
■ 

I f ( 

0.6058 
0.7846 
0.9173 
0.9750 

0 
> 
0 

o.t. 1^" 1.0 

li 

r- 

0.4 

" 

X'         SYM 

• 

•     (O •• 

• 

• 

• 

4 

1 
< 

0.6058 
0.7846 
0.9173 
0.9750 

O □ 
0 

0.2 '.. 

1 
X' 

0.6058 
0.7846 
0.9173 
0.9750 

SYM 

o    - 
0 
t> 
0 • w Lower surface 

• | 

t 
• ■ 

i 

■4 

<l.-' II. 1 0.1 «.0 

(MisniMf NMiiVM   KMOTAN  hi^iANcn 

FIR.   13    Configuration  I.      , -  -20,    Nu/V«?^vs.  Y',     l^er «urf.ce 

• )    f'2 " ' j -  -10 

b) f)2 ■ 6j ■  -20 

c) 6. ■ 8. ■ -)0 



0.4 

■ u 

- 

- Y'          SYM 

(•) ILMT   Surfte« 

0          X    ' 
0.3125     O 
0.5625     0 
0.8020     0 

1 

■ 

• 
I      i 

0.2 0 4 0 • • 0  ft 10 

0.4 

■u 

' 

- 

i 

r        SYM 

If) i Lwn ■ MMftd ■ 

0 
C.312J 
0.562! 

X 
0 
0 
0 

i 

I 

• 

1    1 
0.2 0 4 0 • '0 I 10 

R« 

0.4 

- 
Y' SYM 

X 
0 
0 
0 

0 L4> -J Liiwer surface 

0 
0.3125 
0.5625 

la.tOZQ 

1 

4 

• 

■ 
■ 

0.2 0 4 o a 10 

0 4 

- Y' SYM 

X 
0 
0 
0 

0 Lh) Lc%r»r iurtai* 

0 
0.3125 
0.5625 
3.602 ' 

» 
0 2 0 4 0 • 

{NONDrMENSIONALSTRBAIIWBt DBTANCr FROM VIRTUAL APfX) 

Fig.   13    Configuration I,     a - -20,     NWV «T^ va.  X',     lower surface 

i o 

O     62  - 63 •10 

f) 62 - 6, - -20 

g) 0, - 6, - -30 



1 • 0 
1 

14 0 
1 upprr Bunac 

0.60M       o 
0  *y    •         H 

~ 

7 0. TM«       O 
0   »1T1          [> _ / - / O.tTM      O 

^ / 12.0 

1 / 
1               / * 
1              / f           / 

10.0 / 

1 

s 
♦ 

# 

8.0 

- 

- 

«.0 

» 

m 

• 

4.0 

• 

- 1 

1 

I 
3   A 

■ X'         SYM 

- 
O 

0.6038     O 
- 0.6923     X 

0.7846      O 
— 0.9173     0 

m Upper  Surface 0.9730     O 

0.2 0.4 0.6 (i  « 1.0 

(NDNDtMlNSIONAI   SKMBPAN DISTANCE) 

Fig.   131    Configuration  I,      I -  -20,    52 - 6, 

Nu/%/Äe    vs.  Y'     upper  surface 

-10 



14  0 
Uppar - .  ■«   ■ 

11.0 

10.0 

t.O 

•.0 

4.0 

1.0 

A 
>> 

"^ 
*l .Cop, 4 lL 

— 

^V 

\. s 
T' 

0. IM3 
•.ItTT 
•.111« 
•.Mtft 
O.dOJO 

RYM 

■ 

o 
0 
o 

N s. ̂
 

—' 
o 

- 
^ 

• 

■ 

- 

- 

- 
« 

- 
• 

- 

- ■ 

- 
• 

- ■ 

UL. 
» 

0 2 0.4 0.« 0.8 1.0 

(NONDIMtHSIONAL  STREAMWISE  DISTANCE  FROM VIRTUAL APEX) 

Flg.   13J    Configuration  I,      i -  -20,    f.     - f     -  . 

Nu/% te^ vt.  X'     upper surface 

10 

162 



- 

—T— 

* 
16.0 

X'          SYM 

0.6058     0 
0.6923     X 
0.7846     D 
0.9173     t> 
0.9750     0 

- 
• 

> 

- 
» 

8.0 

- 

i 

(M 

• 

Upper i urfac« 

• 

■ 
■ 

Ru 

1.0 

> 
(NONÜIMENSIONAI. SKMLSPAN DISTANCE» 

16.0 

- 
• 

- 
• 

■ 
Y'         SYM 

• 

- 0.1083 
0.1877 
0.3125 
0.5625 
0.8020 

X 
0 
0 
a 
0 

•    • 

- 

< Upper Surface 

[22     , 
r 

• 
* 

» 

I t, (  . 1.' 

V 

(NDNDfMKNSIONAI   sjKKAKfUISf   MVrANCI   KHOMVIHIIAI   IPCXI 

Fig.   13    Configuration I, -20, -20 

k)     Nu/V Re    vs.  Y'     upper   surface 

1)     Nu/V 1?e    vs.   X'     upprr   su 

163 



14.0 

- 
• • 

- 

■ 

1«.0 

- 

- 

• 
I 

• 

1.0 

- 

- 

f 

X'        sw 

0.6058      0 
- 0.6923     X      ■ 

0.7846     0 
0.9173     C> 
0.9750     0 

(-) 1.     i Upper 

I 

urfact 

■ 

• ■ 
11 

0.2 

v 
(NONDIMENSIONAL SEMBPAN [)ISTANCK| 

1.0 

24.0 

- 
•        • 

- 
■ Y'         SW 

14.0 

- 0.108 
0.187" 
0.312! 
0.562! 
0.802( 

1      X 
1      > 

0 
.     D 
)     0 - 

. 

t.O 

- 

- 

< 

' inf Upper  ! >urf«ce 

i 
■ 
1 

"w- 
• 

• 
t 

0.2 0.4 0.4 0.8 1." 

(NONDIMENftlüNAt. STREAMWBE DISTANCE FROM VIRTUAL APEX) 

Fig.   13    Configuration I,    a -  -20,    b. ■ 6, 

m)    Nu/V^fce    vs.   Y'     upper  surface 

■30 

n)     Nu/v'Re    vs.   X'     uvrer  surface 



1.1' 

5«.ü 

48.0 

40.0 

32.0 

24.0 

1«.0 

.   | 

v- Uppc r Surface 

"■ ^^^~" 
X'       8TM 

0. «05«      o 
0 6t23        > 

— 

 y 
/ 0. TM«      0 

O.tlTJ       l 
o.rrso    o _J -J 

-n / 1 
1 / 

1    / f 
1     / 1 / 
/ 

• 

- 

• 

  

- ► 

* 

  

- 
► 

» 

- 

- 

- 
• 
| 

■ ■ 

- 
• 

(S2     . 
0 I n   4 O.h I   II 

(NUNDIMKVSK'NAI   SKMISPAN DISTASCF.» 

Fig.   13o    Configuration  I, -  -20,     ' 2  "     J  "  "39 

Nu/^ Ri-     ^s,   Y*     upper  surface 

165 



56.0 
Upper 9urt«cc 

1 - V 
^ 

^ «»«. ^ . Coiie -A 
M.O 

- 

■     ^V 

\ 
^ 

=a 

- 

r       SYM 

4. 10M       . 
0. IITT       f 
0.S126     O 
0.5428      0 
0.4420      0 j 

V 
\ 

^C i 

40.0 

- X \ 
■ 

- ^ 

32.0 

- 

- 
• 

24.0 

- 
• 

- 

14.0 

- • 
• 

t.O 

- 

- 
• 

I 
• 

0 u 
• 1 

1 
0 2 0.4 0.4 0.» 1.Ü 

(NONDIMENSIONAl. STFUrAMWISE OISTANCE FROM VlHTUAt, APtX) 

Fig.   13p    Configuration I,     i  - -20,     6-  - ' ,  "  -W 

Nu/V^ö    vs.  X'     upper  surface 

166 



X'         IYX 

0.60)8     0 
0.7846     0 
0.9173     0 
0.9750     0 • ^ t 

• • i  
0.2 1.0 

Hu 

■ 

- X'          SYM 

0.6058      0 
0.7846      Q 
0.9173     t> 
0.9750     0 

• 

(b) 
• • 

 i mljtsr- ,i  

i   0 

(c) h— Mtim 

X' SYM 

0.6058 O 
0.7846 O 
0.9173      t> 
0.9750 Q 

10 

(MIMIIMf VSIONAl   ^^MM'*^  ht>-T«Mfi 

4 

- Y'          SYM 

w tiiftr 

■ 0           X 
0.3125     0 
0.5625      □ 
0.8020 

I 

• ; i 

:.n 

0  4 0 I 

I   « ,0  I 

I  0 

0.4 

: 

- Y'          SYN 

0           X 
0.3125      0 
0.5625      0 
0.8020     0 (•/ y l 

* 

•    • 
I • 

Y'         SY» 

0          X 
0.3125     0 
0.5625     D 

AftUitt II c «J 

; wer irf«i » 

i i 
JL.1- 

rNONI IMI >   > I«.M Mini  vi   (PI XI 

Fig.   14    Configuration I, ■ 6. • 0,     lowtr  »urfaci 
«)    Nu/K«    vi. 

b) Ru/vffc     vs.   Y' 

c) HU/. C 

d) Nu/ «T'vs.  X' 

e) N      ' ;. X' 

I 

. - -40 

i - -50 

, - -JO 

i - -40 

■ • -50 

167 



'mmmmm' 

Nu 

( > i 0 
1 

14.0 j ' uppar aunacc 

■^~ —^  P X'       ITM 
_ 

^^"^" 
  

0.0OM       o 
0.8023 
O.TM«       0 
«.•ITS       C 

7 
"    J / 

11.0 ^7 ~7 ■ •.   Y ■ 
/ / 

1      j 
f 

i     / f    / 

10.0 7   

I.« 

- 

■ 

— 

i 
— 

i 

M 
• 

i 

r 
• i 

• 

4.0 

■ 

- ■ 

m 

1.0 
■ 

I 

■ 

0 &  
0.2 0.4 o.e o.i 

(NONDIMENSIONAL SEMBPAN DISTANCE» 

Ti%.   I4g    Configuration I,    a   - -30,    6- - 6, ■ 0 

Nu/V »e    vt,  Y'     upper  lurface 

1.0 

168 



u.o 
Uppar Surtsc* ■ 

. V X 
m .Co«. -A 

I 

M.O 

- 

^v 

N^ r S>M N i 

1 0. IMS 
o. irr? 0 

s. 
^N 

^>^ 
0.91S5 o ^S^ i 

— O.MtS 0 ^V 
10.0 

O.SOJO O   j ^s 
\ 

- 

1.0 

- 

■ 

- 

- 
• 

• 
(.0 

i 

• ♦ 

■ ■ 
• 

• 
N ■ 

4.0 

- • 

1.0 

- 
i 

. 
- 

_ 

I iL <  
0.2 0.4 0.6 0.8 1.0 

(NONDIMENSIONALSTREAMWISE DBTANCE FROM VIRTUAL APEX) 

Fig.   14h    Configuration I,     a - -30,    f.    • 6, - 0 

Nu/V Re    vs.  X'     upper  surface 

169 



A 

( 1 i 0 

14.0, . 
upper aunicc 

I X1       8TM 
■ — 0.60M       O 

0  MM         - 

/ 
■  ' o.m«    a 

O.tlTS       t> 
0.»750      O / 

^ / u.o 
1 / 

1         J 
r 

I        / t       / 

f»,« ■/ 
S 

1.0 

- • 

- 
■ 

» • 
• 

1.0 

~ • » I 

- • 

m 

4.0 

- ■ 

- 
c 

- 

i a 

- 

_ ► 

0 m  
0.2 0.4 0.« 

(NONDIMEN8IONAL SEMBPAN DISTANCE) 

0.§ 1.0 

Fig.  141    Configuration I,    a -  -40,    62 - bj - 0 

Nu/^He    vf.  Y'     upper  surface 

170 



/«% 

14.0 
Upper Airfac« I . V v 

^1 .^ä. -A 
It.O 

- 

^^V 

X v 

_ 

0.1883       > 
0. 1877       £> 
0.31SS      O 
0.581S      Q 
0.8010      O 

v 

'0.0 X 
- ^ 

s.o 

1 

- 
• 
• 

8.0 

- 
• 

• 

• 

- i 

4.0 

- 

» 

• 

- # 

1   0 

- 

- 

n 
(J) 

■ 

0.2 0.4 0.6 0.8 1.0 

(NONDWENSIONAI. STREAMWBE DBTANCE FROM VIRTUAL APEX) 

Flg.   14J    Configuration I,    ■   - -40,     |. « ft. a | 

Nu/V1le    vs.   X*    upper surface 

171 



Nu 

( > 
«f* 

i 0 

14   0 ,     . 
Upper Surfacr 

*     "  ' ^■■^■ " 
X'      8T*I|1 

O.S058      0 
0.6129 
0.TM6     a 
o.9i7(     : 
O.tTSO     O    1 

r* 
^—   

-4 
7 

i- / J T 
12  0 r/ / 

1 / 

\ } 
/ 

i n fi v s 

- 

0 

8.0 

- o > 

< 
> 

6.0 

- El 

o 

- 
a 

i 1 

4.0 

L D 

O 

U 
X 

2.0 

l» 

- 
[> 

0 ' 
(k) 

0.2 0.4 0.6 
r 

(NONDIMENSIONAL SEMISPAN DISTANCE) 

0.6 1.0 

Flg.   14k    Configuration I,    i  - -50,     6-  - 6, - 0 

Ku/y/Hi- vt.  Y'     upper  surface 

172 



14.0 
Upper Surface 

I - V 
\ 

^,,** "«^ «^n» -V, 
12.0 

- 

 ^v; 

X v_ 
  

T      SYU 

0.1083       | 
0.1877      > 
0,3125     0 
0.MS5      Q 
0.8020      0 

N s^ 

"'S *- 

1 A    stl \ iO.O 

- 

■      —H 

n n 

- 

H 

- •   a 
Q 

6.0 

- i> 

0 

- 

a 

A   n 

- 

> 

0 

H.O 

- 
1 

2.0 

- 

- 
X 

0 
(1) 

■ 

0.2 0.4 0.6 0   ' 

X1 

(NONDrMFVSIONAI. STREAMWISE DISTANtE FROM VTHTl AL APEX» 

1.0 

Flg. 1A/' Configuration I,  i - -50,  b2 - fj, - 0 

Nu/%Ke vs. X' upper surface 

173 



■a 

in 

s.o 
1 

- 

i.e 

- 

- 

1 n 

- 

- • X'         8YM 

0.6058     0 
0.7846     0 
0.9173     C> 
0.9750    0 

i • 

< 

• • 
■ ■ 

i Lower  ! iorftc» _, i 
0.2 0,4 0.6 0.« 1.0 

(NONDIMESSION/lL SEMBPAN DISTANCE) 

1 0 

- r 

- Y'          SYM 

0         X 

- 

0.312 
0.562 
o 802 

5      O 
s   a 
3     O 

7  0 

- 

1.0 

- ■ 

0 B 
H 

1 

1 6 
• 

r 
•       • 

0 2 0 4 0 6 0 8 1.0 
C 

(NONDIMENSIONALSTREAMWIS     W FROM VIRTUAL APEX) 

Fig.   15    Configuration IV,    a - 0,     6» ' 63 

«)    Nu/V4nr"vs.  Y'     lo**er «urface 

b)    Nu/V'*ex vi. X'     lower curface 

174 



s.o 

2.0 

1.0 

- • 

- 

- 

- 

a 

P 

• X' SYM 

« 0.60S8 0 
X - 0.6923 

| 0.7046 0 
- 0 C 0.9173 t> 
(c) 1 s- Upper >urf«ce 0.9750 0 

3.0 

2.0 

1.0 

0.2 0.4 0.6 0.8 J.O 

Y' 

'NCVDfWENSIONAL SEMISPAN DISTANCE) 

- 
o 

- 
Y* 

0.108 
0.187 
0.312 

SYM 

3      X 
7      > 
5      0 

- 

- 

0.5625      O 
0.8020      0 

- 

8 

- 
* 

i 

[d) Upper  S iurfece 

• 
* 

0.2 0.4 0.6 0.8 1.0 

X' 

(NONDIMENSIONAI. STREAMWISE DISTANCE FROM VIRTUAL APEX» 

Fig.   15    Configuration  IV,     i - 0,     6. • 6,  - 0 

c)     Nu/V1{e    vs.  Y'     upper  surface 

d)    Nu/, Ke    vs.  X'     upper  surface 

175 



Jt 

1 ( 
«/. 

0 

Lower Surface T.« .    '- " F5 —   w X'       STM 

0.00M      O 
O.TOM      O 
0.01T3       t> 
O.tTSO      O     i 

p 

Li / 
• / 

«  0 / 

/ 

/ 

1 

n e -/ y 

4.0 

- 

- 

1.0 

- 

- 

1  0 

U 

- 
• 

1 0 

r 
1 

- 

1 

J 
•1 

• 

•  (•> 

9                              ' 

9 0 

0.2 0.4 0.4 0.» 1.0 

(NONDIMINSIONAL SEMBPAN  DISTANCE) 

Ftg.   I5e    Configuration IV,    a - 0,    !••••■ +10 

Nu/V1lex  vs.   V     lower  surface 

176 



T.O 
Lower Surface gpottor 

«.0 

5.0 

4.0 

3.0 

2.0 

1.0 

.VJ 
\v 

1 
1 

^V 

X^ 

- 

r       SYM 

0 
0.3126     0 
0.5025     n 
0.8020     o 

"s S^. * f 

V 
\ 

V| 

- s^ 1 
1 

V 
\^ 

- 

- 

- 

- 

- 

- 

- r 

- 

L'.L .. 
■ • 

„ 

0.2 0 4 0.« 0  8 1.0 

(NONDIMENSIONAL STREAMWISE DISTANCE FROM VIHTl'AL APEX) 

Fig.   15f    Configuration IV,     a - 0,    S " 63 " +I0 

Nu/V Re    vs.  X'     lower  surface 

177 



Nu 

( 

7 n 

> 1 0 
. Upper Surface 

« 1 X'       8TM 

0.6056       O 
0.6929 
0.TM6      D 
6,9173        C> 
0,9750      O 

1 
. 

/ 
- 

/ 
-"7 / 

/ 
1       i 
/      / 

/ 

/ 

- 

- 

- 
L 

1    7 

- 

- 

- 

- 

n A 

- 
• 

- • 
1 

■ 
8 

l 

0 ÜL. 

■ i 

0.2 0.4 0.6 

V 

(NONDrMkNSIONAL SEM'SPAN DISTANCE» 

Flg.   15g    Conflgurstlon IV,     i  - 0,     h. - f, 

Nu/V1li    v«.   Y'     upper  surface 

+10 

1.0 

X 



2.S 
Upper Surfacr 

2.4 

2.0 

1.6 

1.2 

0.8 

■'. i 

A 
\ 

~~* ^^„ . ('0'>e 

-\| 

I 

- 

-^v 

N T >->M V : 

" 0. lOiS 
0,1»77 

S\^ 
\| . 

^'v^ 
0.3125 0 ^s. i 

- 0.5«25 0 x. 
0.8020 0 ^v. 

- N 
- 

- 
• 

- 

~ 

  
O 

I 
t 

o 

» n 

o 

[» 
-• U.4 1.0 

(MIM)IMf V-IONAl. STKEAMWISf  ni^TW f   I K« )M VIHTIAl. M'l X) 

Fig.   15h    Configuration IV,     '   •  0,     i      - u    - +10 

Nu/, He-vs.  X'     upper  surface 

179 



A 

( t 
«#• 

i 0 

Lower Surface 
14 0 ' 

^^ , _ ■ .  - X'        8YM 

0.6058       0 
0.7M6      D 
0.61TS       p 
O.tTSO      O 

d 

— / 
_/ 

12  u / 

/ 

/ 

10.0 / 
/ 

a.o 

- 

- 
► 

6 0 

- 

- • 

4.0 

- 

- 

1.0 

- 
> 

- 

< 

• 

(i) 

> 

L  

• 

..    a 
0.2 0.4 0.6 0.6 10 

(NONDIMf.NSIONAI. SFMISPAN  DISTANCE) 

Fig.   151    Configuration IV,    a  - 0,    6? " 63 

Nu/wHe    vi.  Y'     lower  surface v     x 

+20 

180 



M.O 
bower Surlwe Spoiler 

- V 
\ ^ 

^ 

12.0 — 

r     8YM 

o      .    - 
0.3125   O 
0.5625    O 
0.8020    O 

V s^ V 
\ • 

^ V 

- 
V X^ i 

10.0 N 
- 

a.o 

- 

- 

< 

6.0 

- 

r             r 

4.0 

- 

- 
«V 

- 

ül..... ♦ 

(NONDIMKVSIOS'AI. STRtAMWISK PPTANCK FHOM VIHTl'AL APtX) 

Fig.   15j    Configuration IV,     '  - 0,    o, • h, - +20 

1.0 

2      v3 
Nu/, ffie    vs.  X'     lower  surface v      x 

181 



1.0 

3.« 

2.4 

2.0 

1.« 

1.2 

0.» 

0.4 

t—v' Upp« r Surfmre 

x-    sm 

O.OOM       O 
o.eou     • 
0.TM6     a 
O.tlTS       t> 
o.trso    o 

"■ ■ 

7 
l J / 

0^j / ■ 

1 / 

/ 
/ 

- 

- 

- 

~ 

— 

,  

- 
m * 

— 

L 

• ■ • 
c 

w 
» » 

0.4 0.6 

V 

0.8 1.0 

(NDNUtMENSIONAL SEMBPAN DISTANCE) 

Fig.   lik    Configuration IV,     ' - 0,    &?  ' b3 " +20 

Nu/V *ex V8.   Y*     upper  surface 

182 



2.8 
I'pper Surface 

i - V 
. 

■"■**-. .^ . Cj^e -,\J 

2.4 

- 

...   ^^ 

X 
\ 

— 

Y        gYM 

0.1M1       > 
0.1 «7T       > 
0.313S      O 
0.562S      a 
0.0020      O 

N 
\, 

^V 

2.0 

V, 
N^ 

- 
^ 

1.6 

- 

- • 

1   '} 

- 

- 

0 fl 

- 

- 

n 4 

- 
o 

- 
» 

i 

(i) 

o 0  : 
• 
4—i 

1.0 

x« 
(NOMUMfNSldNAI  BTRIAMWM  MTANCI KKoMVIKll  M   APEX) 

Fig.   15/    Configuration  IV,      « -  0, -     . 

Nu/S He     vs.  X'     upper  surface 

♦ 

183 



( 1 
«/• 

1 0 

Ixmtr Surface                                                                           » 
14 0 

. 
—-   .  

— 
x-     rm 

0.0OM      O 
O.TM«      a 
•.•ITS      r 
•.•TSO     0 

- 
i 

— / / 
11. 0 / 

/ 
/ 

10.0 / 
/ 

t.o 

- » 

- 

M 

- 

- 

4.0 

- 

- 

- 

- | 

I 

0 

_• 

(■) 1 
0.6 

(NÜNDIMKVSIONAI. SKMISPAN   DISTANCEl 

". " 1.0 

Fig.   15«    Configuration IV,     a - 0,    6. - b, - +30 2      u3 

Nu/, He     vs.   Y'     lower  surface N      x 

184 



14.0 

12.0 

10.0 

».0 

. K 

6.0 

4.0 

2.0 

0.2 

buwer Surface 

U 4 

"Spoiler 

10 

(V(iM)IMI vs[()S\I  vntf AMWISE DISTANCt KKOM \ IHrtAL APEX) 

Fig.   15n    Configuration IV,     i - 0,    f1, " ' 3 " 

Nu/ He    vs.  X'     lower  surface v      x 

+30 

!■< . 



1.0 

2.»   - 

2.4 

2.0 

1.« 

1.2 

0.S 

0.4 

V              » Upp. I Surface 

X'      STM 
— 

0.00M       O 
0 6*23       • 

/ 
1 

O.TM«      a 
O.tlTS       ^ _ / ( / O.tTSO     O 

-^ 1 
1 

1        A / 
i       / 

■ S 

- 

- 
■ 

- 

- 

- 

- 

- c 

- 
■ 

I 

■ ■ 

- • 

• 
1 

• 

,"> I L. | I 

0.2 0.4 0.6 

Y' 

0.8 1.0 

(NONDIMf NSIONM. StMBPAN DOTANCCI 

Fl«.   15o    Configuration IV,    a - 0,    b» - 6, 

Nu/^e    vi.  Y*    upper  surface 

4-30 



Upper -Mird. . 

2.4 

2.0 

0.4 

0.4 0.6 0.8 

X' 
(NONtHMFNSIONAI. STREAMWtSE DISTANCE FROM MRTVAL APEX) 

Fig.   15p    Configuration IV,      : - 0,    f)? - t-,  - +30 

Nu/N He"   vs.  X'     upper  surface 



IM 

- 
| 

| 

li   0 

- 

- » . 

1.0 

- 

- X'         SYM 

0.6058      0 
0.7846     O 
0.9173      > 
0.9750     ö 

•      (q) 

» 

1  
• 1 

0 Low Surfac« .     1 
0.2 0.4 0.« 0.» 1.0 

(NONDIMf NSIOWAL SEMBPAN  DBTANCE) 

24.0 

- ft 

U.O 

Y'          SYM 

0          X    . 
0.3125     O 
0.5625      0 
0.8020      O 

• 

1.0 

- 

- 

bL _ Lower >urf«c« l 

• 

0 2 0 4 o e i.o 

(NONDIMENSrONALSTREAMWISK DPTANCE FRCM VIRTUAL APEX) 

Flg.   15    Configuration IV,     J - 0,    6. - ftj - ♦■39 

q)    Nu/v/fi-v«.  Y'     lower  surface 

r)    Nu/v He    v*-   *'     loi,'*r  «urface 



/*r 

1 i 0 
1 

7 n . rpper nunace 
m 

x- 

0.60M 
0.t923 
0.TM6 
0.1173 
0.9160 

SYM 

O 
■ 

a 
t> 
o 

4 
~ 

t 4 
/ 

J / 
^ / 7.4 

/ 
7       > 
J      / 

/ 

/ 

2.0 

- 

1.6 

- 

- 1 

_ 

1.2 

- 

0.8 

- 

- 

- 
o 

0.4 

- 

■ 

. 
% 

0 (.) 

L 

» 

• 
1 

0 
1 • 

0.2 0.4 0.6 0.» 1.0 

(NUNOIMtSSIONAl. SEMPPAN DrSTANCt» 

Fig.   15s    Configuration IV,      a- 0,    ^i " 63 ' +39 

Nu/vHe    vs.   Y'     upper  surface 



:.e 

~" -,._ __ 
~-\ t-CO!Je 

~ --
Upper Surfaee 

- "" - --y;-mc i'-...... 
~ 

i- ~ 
o. 1083 . 

""""' 1-- 0, lltTT ~ 

~ O,HU 0 
t- 0,54111 0 

~ o.eozo 0 
f-· ~-2.0 

·- ~ 
. 

-

- • 

-
I, Z ·-----r--

~ 

1-

0, ~ 

1-

1-
n 

o. 4 f--· . 
" -

--·- f--· . 
,_ .. 

t) 
0 . 

0 0.2 0.4 0.6 0,8 

x• 
(NOSDfMF.NlHONAL STREAMWJSF. Dr.IT,O.NCE I' ROM VlRTUAL APEX) 

Fig. 1St Configuration IV, u• O, 11 2 • 5
3 

• +39 

~~~ va. X' upper surface 

190 

I 

·-
I 

l 

-

" - ,. 
r 

1.0 



o.~ 

r-

I 
I -- Y' SYM 

0 X 
lfu 0.3125 0 -J-;::;-

7. 
- 0.5625 0 

je 0.8020 0 

0.4 I 

,__ 

. . • 

' - • ~ 
Cl 

(a) Lower Surt'ace 
0 

0 0.2 0,4 0,8 ·-0,8 1.0 
X' • 

(NONDIMENSIONA L STREA MWL'IE DISTANCE FROM VIRTUAL APEX) 

r-

.. 

1- ,. 

0,4 
llu --JR.; ~ Y' SYM 

" . 0 X 
0,3125 <> li • ,_ 0,5625 c w 

~ 1n:so2o 0 " (b) tower urface I I 
) 

0 0.2 0,4 0,8 • 0, 8 1.0 

X' 
(NONntMF.NSIONA L STREAMWillE DUlTANCE FROM VIRTUAL APEX) 

0,4 

,_ Y' SYM . . 
0 X 

I 0.3125 <> . 
0.562~ c • f- R 

If c) I 0.8020 0 
Lower Surface 

0 
0 0,2 0.4 0.8 0,8 1.0 

(NONDIM~NS!ONA L STREAMWl'!E DISTANCE FROM VIRTUAL APEX) 

0, ·I 

-
I 
I 

r- 'i' SYM . . 0 X 
0.3125 0 .. 
0.5625 c ~ .. • . - 0.8020 0 " (d) I 

.. 
Lower Surface 

0 
0 U ., . " 0.4 0.6 • 0. 8 1.0 

x• 
(NONDIMEN~IONAL STREAMWISE DISTANCE FROM VlltTUAL APEX) 

Fig. 16 Configuration IV, a_~ 0, Nu/,;tre; vs, Y' • lower surface 

a) 02 • [)3 - -10 

b) [)2 - ll3 - -20 

c) b2 . [)] • -JO 

d) fJ 2 ~ [,3 - -39 

191 

·-------··- ·- ·-··-



0. X 

tu 

0.4 

- 

1 

- » 

• \ 0.6056 

SYM 

0 

fr 
► 

0 
* 
1 

0.7046 
0.9173 
0.9750 

D 

0 
Low«r lurfac« i        1 

0.2 0.4 0.6 0.« 1.0 

(NüNÜIMtNSIONAL SEMBPAN DISTANCE) 

0.4 

- • 

• 

• 
X' 

0.6058 

SYM 

0 

1 

(f) 
t 

a 

ft 

0.7846 
0.9173 
0.9750 

a 

Lower >urf«c« 1                 1 
0.6 1.0 

■u 

(NONÜIMENSIONAL SEMBPAN DISTANCE) 

" 
0.4 

- 
■ 

< 
X' 

. 0.6058 

SYM 

O      . 

i 

(i) 

a 

| 
a 

0.7846 
0.9173 
0,9750 

a 
t> 
O 

0 k2'jr..J urftc« J. 1 
0.6 o.n l.o 

(NONDIMENSlüNAl. SEMBPAN DISTANCE) 

0  4 

• 
X'          SYM 

0.6058      O 
0.7846      O 
0.9173      C> 
0.9750      O 

: 

(h) 

i 

h 

• 

0 Lo-tr  S UULUSI. I 1 
;. t 'i, l o.x 

(NONDIMENSIONAL SEMISPAN  DISTANCE) 

Flg.   16    Conflgur«tlon  IV,       ,• 0,     Nu/.'Re-v«.  X',   lower  surface 

•)    ^2 " 63 '  "10 

f)    ^2 " ^3 '  "20 

1.0 

K)    ft. - ft. .in 



Nu 

\ 
. 

l 
... 

0 

T 0 ' Upprr Surface 

—' X'        8TM 

O.MM      0 
o.eta     ■ 
0.78 «      0 
0.HT3        ^ 
O.tTM      0 

~ 
  

7 
i / 

^ / A   0 

1 

1 / 
/ 

5.0 A / 

4   0 

- 

- 

1   0 

- 

- 

2   0 

- 
1 

« 

- 

1.0 

- 
• 

- 

(1) 
.—i- 

• 
0 

0.2 0.4 0.6 O.M 1.0 

(NONDIMKNSIONAl. SEMISPAN DISTANCE:) 

Flg.   161    Configuration IV,      '  - 0,     f      - !      - 

Nu/V Kc    vs.  Y'    upper surface 

■10 



.*:. 

T.C 
Upper Surface 

1 

■ 1 s. 
""'" -^ _ ^  ('0ne A t 

• 0 

- 

^s X v 
- 

0.10«S 
0. 1IT7        {> 
O.SIM      O 

e.Mts    o 
•.MM      O 

X 

5.0 

- 
\ 

- ^ 

4.0 

— 

3 0 

- 

- 

t.O 

- 
* 

- 

1   0 

- 

- 

0 Ul -      | 

* 

0.2 0.4 o.e 1.0 

(NONDIMt V-'IONAI  S1HF.AMWPE DISTANCE FROM VtRTl AI. APEX) 

FIR.   16J    Configuration IV,     ^ - 0,    b, - f>, -  -10 

Nu/V*e     vs.  X'     upper  surface 

194 



1.0 

u.o 

12.0 

10.0 

8.0 

. 

«.0 

4.0 

2.0 

■ V Upp« r Surface 

X'       >TM 

o.eoM     o 

O.TM«      Q 
0.»1TS        [> 
O.tTSO      O 

/ 

-J 
-^ / i 

/ 

I / / 

/ 

• 

/ 

- 

- 

- 

- 
* 

- 
i 

► 

- 
» 

' 1 

(M 
1 • 

0.2 0.6 n  . 1.0 

(NOVDIMtSSIONAl. SEMI8PAN OB*TAN(EI 

Fig.   16k    Configuration  IV, D,       2 ' ''3  " "20 

Nu/S Re    vs.   Y*    upptr   Ml 



J*\ 

14.0 
Uppar 8url»c« 

1 - V 
X 

^ll** ■^» .c^ 
^ 

IS.O 

- 

^V 

"v. 

— 
0. ION      > 
•,IITT       ^ 
• .11»     o 
•.MM      O 

N 
\ 
^ 

10.0 

X S. 
• 

- 

•.0 

- 

■- 

•   0 

- 

- 
a 

4.0 

- 

r 

- 
• 

1.0 

- a 

- • 

0 
(1) 

1 
■ 
a 

a 

* 
0  2 0.4 0.« 0.8 1.0 

(NONDDfENSIONAL STREAIffWWE DBTANCE FROM VIRTUAL APEX) 

Fig.   16/    Configuration IV,     a - 0,     b, • 6-  - - 

Nu/vTle    vt.  X'    upper surface 

20 



14.0 

11.0 

10.0 

8.0 

.R'. 

«.0 

4.0 

2.0 

1.0 
■ r        » Upf» r Surface » 

X' 

0.«OM« 

O.MtS 
O.TM« 
O.tlTS 

8TM 

O 
~ 

/ • 0 
t>   / 

i / O.tTSO 0   11 -^i / 1 

1 
1     A 
/ 

i     / 
T             / 

/ • 
s 

— 

- 

  

- 

• » 

m 

- n 

(m) 
• 

s 
■ 
• 

n 

0.4 0.6 

\ 
1.0 

(NDNDIVKNSIONAl. SEMPPAN DtSTANCK) 

Fig.   Ifim    Configuration IV,      ■   -  0,    6- - 6,  -  - 

Nu/V He    V8.  Y'     uppnr   surface 

»0 



14.0 
Uppar Surface ■ 

I .V s "^^ .Co^, 4 
11.0 

- 

^V 

\ 
N, r RYM V 1 

'_ 0.1003 
0.lOTT 

s. 
^ 

0.9116 o 1 
— O.MU O 

10.0 
OHO» o 

-   

0.0 

- 

- 

— 

0.0 

_ 

n         r 

- 

4.0 

- 

- 

1.0 

- • 

■ (n) 
i 

I. 
0 2 0.4 0.6 0 3 1.0 

(NONIirVf NSIONALSTRtAMWBE ORTANCE FROM V1RTI A I   All X) 

Fig.   16n    Configuration  IV,     ,  - 0,     6, ' b3 

Nu/V He    vs.   X'     upper  surface 

•30 



■u 

24.0 

- 
► 

16.0 

- 
• 

- 

«.0 

- 

- 
•» X'          SYM 

0.6058     O 
0.6923     X 
0.7846     O 
0.9173     > 
0.9750     O (") 

• 

• 
1 

L pper ■ T   I d v   ( 
• • o 

(1 

0.2 0.4 1.0 

(NONDIMENSIONAI, StMISPAN DISTANCtl 

75! 

24.0 

- ■ 

- 
• 

16.0 
Y'          SYM 

- 0.1083 
0.1877 

- 0.3125 
0.5625 
0.8020 

X 
o 
O    - 
a 
o - 

8.0 

- 
n 

(P) 

Upper lurfacc 

J? 1 
u  .> 0.4 1.0 

(NONDtMKNSIONAl   STIIEAMWIsf  PI   I ANCE FROM VIR7 I * I  APEX) 

Fig.   16    ConCtKur;itipn IV,      ' - 0,       2 - h     -  .39 

o)    Nu/   C "       .   Y'     upper  surface 

p)    Nu/V itf    vs.  X'     upper sut 



c » 1 0 

T t ■ 
lymri aunacc 

-- . — - .  %• 

o.*«u 
O.TM« 

«TM 
- 

0 
o 

/ •.•1T1 > 
- / O.tTSO Q 

/ 
• 0 / 

1 
/ 

-/ 
s • / 
/ 

4.0 

- 

- 

_ 

1 0 

- » 

- 

1 0 

• 

- • 

1  0 

• 
r 

J 

1 
1 

n 

« 
i 

- 

0 \f) 
o.a 0.4 o.« o.s 1.0 

(NOVUIMI.NSIONAL SEMBPAN DBTANCE) 

Fig.   17«    Configuration IV,    a - +10,    6, - 6    - 0 

Nu/V**    v«.   Y'     lower  lurface 



T.O 
Lower Surface Spoiler 

«.0 

5.0 

4.0 

A 
1.0 

1.0 

1.0 

.v. 
\ 

~ 

^ 
S^. 

0 
0.3118     0 
0.MS8     Q 
0.8020     O 

T s^, 
N S. ■ 

^ 

- s^ > | • 
N I 

- 

- 

- 

- 

- 
i 

- 

- 
^ 

- r 

- 
i 

i 
m 

• 

Lbl, ., 

m • 

0 4 0 8 

X' 

0 8 10 

(NONDtVENSlUNAL STRtAMWBE PPTANCE F:tOM VIRTUAL APEX) 

Fig.   17b    Configuration  IV,     i - +10,    6, - 6. • 0 

Nu/V Ke    vs.  X'     lower  surface 



A 

1 1 1 0 

1«  0 
. 

— 1 - ■   — X 

O.OOM 
0.7040 
0.01TJ 
O.OTM 

STM 

O 

0 
1 
o 

- 

-( 

_ / 
/ 

u.o / 

-f 
/ 

    

10.0 J-     • 

s.o 

- i 

- » 

«  0 

- 

_ • 
• 

- 

4.0 

- 

- 1 

1.0 

. 
■ 

• 
■> 

1 

1 

0 - 
1 

■ 

0.1 0.4 0.6 0.« 1.0 

(NONDIMKNSIUNAL SIMBPAN  DISTANCE) 

Fig.   17c     Configuration IV,    i - +10,     f,2  ■ •• ■ +10 

Nu/^fi^v«.  Y'     lower  surface 

• 



14.0 
Lower Surface Spot tar 

V 
Ss-. 

12.0 

r  WM 

o      ,    - 
0.312S   0 
0.M26    0 
O.SOSO    O 

V 
\ 

N 
\ 1 v v 

! i 

\ 
\ 

1 
I 

10.0 ^ 1 

^ 

8.0 

- r 

r 

«.0 

- 

- p 
r 

4 n 

- 

1.0 

- •          • 

- 
■ 

W - , 
■ 

1 

- • - 

0  4 1.0 

(NONIMMKNSIOVAI, STHtAMWIM   UrSTANO. KROM VIRTl Al. API.X) 

Fig.   I7<i    Configuration IV,     » - 4-10,     > .  " 6, - 

Nu^ffe-vs.  X'     lower surface 

4-10 

203 



>. 

( > 1 0 

Urncr Suriare 
14 0 

. 

— - — .  » X'        SYM 

O.OOM       0 
O.TM«      a 
0.UT1        ■ 
o.rrw)    o 

- 

- / 
/ 

11.0 / 

i 
/ • 

10.0 / 
• 

/ 

> 

1.0 

- 

- 

1.0 

- 

- 

4.0 

- 

- 

1.0 

- 

• 

0 

* 

i 

| r 

0. J ". t 0.« 0.« 1.0 

(NOM)IMENSIONAL SfMBPAN   DISTANCE) 

Fig.   17e    Configuration IV,     a - +10,     6. - 6, - +20 

Nu/^ He    v«.   Y"     lower  «urface 



14.0 
U)w«r Surface Spoiler 

12.0   

10.0 

S.O 

«.0 

4.0 

2.0 

. V 
X 

• 

■" 

V 
\^ 

r     8Y¥ 

0       ,    - 
0.J126   O 
O.MIS    D 
o.aoto  O 

^ 
\ 

—r— — 

V 
\, I ] 

N s. 

- S- 1 
1 1   ** 

X 
- ^ 

- 

- 

- 

- 

- 

- 

- 
■ 

UL , 
a 

1 
* » 

0 4 n  | 10 

(NONDIMIAMONAI, STRtAMWBF. DPTANCt FROM VIRTIAL APEX» 

Fig.   17f    Configuration IV,      , - +10,     f),  " 63 - +20 

Nu/yfte    vs.  X'     lower  surface 

205 



24.0 

■ 

- 

> 

- 
• 

It   0 *? 

- 

- 

• .0 

_ X' SYM 

0.6058 
0.7646 

0 
0 

• • 
JJtl 

i 

0.9173 
0.9750 

> 
0 

0 Ugm i Uirfaci 1               1 
0.2 0.4 0.6 0.« 1.0 

(NONDIMKNSIUVAL SLMBPAN  DISTANCE) 

24.0 

- r 

- 
r 

* 
r 

14.0 

Y'          SYM 

0           X 
0.3125     0 
0.5625      0 
0.8020      0 - 

- 

i.o 

- 

U i 
■ L>-»*«r 5u^f«f 

1 
1 ft 

•> 
m 

10 

x- 
(NONDIMENSIONAl. STREAMWRE DBTANCE FROM VIRTUAL APEX) 

Fig.   17    Configuration  IV,      • - +10,    ^ ' ^3 ' +30 

g)    Nu/ylR-vs.   Y'     lower  surface 

h)     Nu/yHe-vs.   X'     lower  surface 



5«.0 

40.0 

32.0 

24.0 

16.0 

S.O 

1 
Lower Surface 

■ 

E   .  X1 8YII 

h 
O.OOM 
0 TM< 

0 
0 

/ 0.»IT3 

- V o.rrso <?. 

rf 
/ 

J- 
- 

- 

- 

h 

- 
• 

- » 

* 
— 1 

- 

_• l ■ 

Ul 
0. J 0.4 0.6 

> 
(NONUIMf NSIOVAL  SfMBPAS   DISTANCE) 

Fig.   171    Configuration IV,     ■■ +10,    f'j ' ' 3 " ■f39 

Nu/vHex vs.  Y'     lower  surface 

1.0 

207 



A 

M.O 
Lower Surfac« Spoiler 

. V 
\v 

■■ 

^. s. 
«.0 

r    mi 

0          , 
en»   0 
CM»     0 
O.MM     0 

^3 
X^ V s. ■ 

^s 
V 

- N S^ 
M.O N 1 

- ^ 

32.0 

- 

- I 

14.0 

- 

- 
■ 

IM 

- 
» 

- 

t.o 

- 

- 

■ Ü) ■ 

i 

i 
V                    «f 

0 6 10 

(NONDWEIWONALSTREAMWBE DPTANCE FROM VIRTUAL APEX) 

Flg.   17J    Configuration  IV,     , - +10,    S " N " ■f39 

Nu/^He     vs.   X'     lower  surface 

20« 



1    2 

- 
♦ 

- 

0,1 

- 

- 

0 4 

- p 
» 

- ■ 1 
1 
• 

M 

S • 
» 

X' 

0.6058 

SYM 

0 

0 HL— Ipper   | 

1 

lurfacc 

t 

c 

- 0.6923 
0.7846 
0.9173 
0.9750 

X 
0 
0 

0 
0.2 0.4 0.6 

y 

(NOSUrMkNTSIONAL StMPPAN DISTANCE) 

1.2 

- 0 

- 
Y"         SYM 

n N 

- 0.1083      X 
0.1877      t> 

_ 0.3125      O     . 
0.5625      0 
0.8020      0 - 

0  4 

- • 3 

- » 
* 

(i) Ipper Surface 

0.4 '   - 1.0 

V 
(NONDIMEN8IONAI   MHKAMWrM   DIMAMt   K«'M VIHTIM. Al'f XI 

Flg. 17 Configuration IV,  ■ - +10,    -  j - 0 

k)  Nu/X He  vs. Y'  upper surface 

1) Nu/V Re  vs. X'  upper surface 



0.4 

■u 

liaL L'ppr  Surfao 
0.4 

X' SYM 

0.60SS 0 
0.6923 X 
0.7846 0 
0.9173 0 
0.9750 ft 

0.1 1.0 

Ili 

Tsr 
0 4 

- 
■ 

- ■ : 1 
I • 

X'         SYM 

0.6058      0 

n Lüi ipp.r >^r fact 

• 0.7846 
0.9173 
0.9750 

a 
0 
0 

0.4 1.0 

0 4 

- 
* 

- | 
• 1 

X'         SYM 

0.6058      O 
0.6923      X      ■ 
0.7846      0 
0.9173     C> 
0.9750     O 

U  upp.r   i ur fAce 

• 
• 

• 

D 

0 
0.4 0. S 10 

0.4 
It 

J\»M 

hL UppT   Sur(«c» 
0.2 

0.6058 
0.6923 
0.7846 
0.9173 
0.9750 

SYM 

O 
X 
a 
o 

1.0 

(NDNDIMENSIONAL »tMBPAN DISTAMJ ( 

Fig.   17    Configuration  IV, + 10,    Ilu/v«eK v».  Y',     upper  surface 

■) 62 " 63 - ♦10 

n) 62 • 63 - ♦20 

o) 62 - 63 
• ♦ 30 

p)  f-J •' 1 " +39 



0.4 

' 

- 

i 

fr 

- 

Y              bYM 

0.1083     X 
0.1877      > 
0.3125     0 
0.5625     0 
0.8020     0 

w 
m 
i 

11 Upper turfac« 
■ 

A 

U.2 0.4 0.6 0.» 1.0 

lu 

" 

- 

0 4 Y' SYM 

- 
0.108 
0.187 
0.312 
0.562 
0.802 

3      X 

5     0 
5    a 
3     0 

r\ 

ft 
• • 

(D 
 w- 

• 

0 
Upper  £ urface 1 

0.4 0.6 0.6 1. 

fu 

y^ 

0.4 

- 

- 

Y"         SYM 

0.1083      X 
0.1877      >    ■ 
0.3125     0 
0.5625      0 
0.8020      0 

T 
g 

(•) pp»I iurfece 
A 

0 
0.4 i)  . 1.0 

0.4 
lj 

v/-; 

- > 

- 

r 

0.108: 
0.187? 
0.3125 
0.5625 
0.802C 

sin 

X 
• 

;. Upper  i >ur lace 

o 
0 
D 
0 

1 

0.2 0.4 I.11 

X' 

rNONDIMENnOMAI mtlAHVM DVTANCI  PROM VÜITUAI  An v. 

Fig.   17    Configuration  IV,      I - +10,     Nu/v ITT   vs.   X',    upper  surface 

q)    f 2 • ' , -  +10 

r)    ^2 " ' 3 " +20 

-)        ,  -      . ■  +30 



( 1 1 0 

2 1 
. uuwer aunmc« 

S3 — X* 

O.tOM 
O.TM« 
•.•1TI 

STM 

- 
O 

Q 
/ 

- 
/ • 

0   »T'O o 

2.4 / 

/ 

/ 

1.0 / 
/ 

i.e 

- 

- 

1.2 

- ■ 

- 

0. R 

o 

| 
- ■ 

• 

_ 

I 
«4 • 

- 

l 
• 

i 

- 

0 u 
0.2 0.« 0.8 

T 
INONDIMI NSIONAL SEMBPAN  DBTANCE) 

Fig.   18«    Configuration IV,      j - +10,    6. - C.  -  -10 

Nu/vl«^ v«.  Y*     lower  surface 

1.0 

212 



2.S 
Lower Surface Spoiler 

2.4 

2,0 

'.8 

A 
1.2 

0.8 

0.4 

-^ 

\s 

1 
1 

^k 

^v- 
-- 0 

0.3115     O 
0.5425     D 
o.mo   o^ 

\ 
Nv 

■ ^ 

s v. 1 

V 
V, 

- 
% s^ I 

^r . 

- . 

- 

- 

- c 

- 

- 1 

- 

< 
• 

■ 

- 
r 

- 
■ 

• 
*• 

M 

\ 

0 2 0 4 0 6 0 8 

X' 
(NONDtMENSIONALSTRtAMWISe DBTANCE FROM V1HTLAL APEX) 

10 

Fig.   18b    Configuration  IV,     a - +10,    &, » b, ' -10 

Nu/iHe)( vs.   X'     low. r  surface 

213 



1.0 

2.* 

• .* 

2. J 

1.6 

1.2 

0.8 

0.4 

h r Upp. r Surface 

0.60M       O 
0.«t23        . 
0.7M«      a 
CUTS       t> 
0.»T50      O 

/ 
- V 
■^7 / , 

/ 
/ 

/ s 

- 

- 

- 

- 

- » 

- 
» 

* 

- ■ 

- ■ ■ 

(O  *- 

- • 

o.n 1.0 

(NONUrMKNSIONM. SfcMBPAN DtSTANCE) 

Fig.   )8c     Conf.-uration  IV,     a - +10,    b.  - b.  -  -10 

Nu/vUr    ,8.   Y'     upper   surface 



Upper Surface 

1.2 

0.« 

0.4 

(d) 

0.4 0.« 0.8 1.0 

(NONDrMf NSIONAI   STKKAMWIM  DISTANCE  FKOMVIKTl  M   Mt \i 

Fig.   I8d    ConflRuration IV,      , • +10,    B.  -     . 

Nu^WF" vs. X'     upper  surface 

-10 

215 



L 
o 1 

0. « 
* 

t 

L 
• 

- 
■ 

0   4! L 

^^ X' SYM   1 

0.6058 
0.7846 

O 
°       1 r 

(•) 

f 
» 0.9173 

|0.9750 
t> 
O 

0 
:   -w#r    i urfac« 1                 1 

0.2 0.4 1.0 

(NONUIMENSIUNAL SEMBPAN  DISTANCE) 

li 

0.8 

u r 
< 
- 

L 
1 

Y" 

0 
0.3121 
0.5621 

|0.802C 

SYM 1 

x 
8   ' 
0 U 

r 

0.4 

h 

H 

i L£> i UHI 1 

• 
1 

0  4 0 6 0 8 1.0 

X' 

(NONUIMENSIONALSTREAMW1SE HBTANCE FROM VIRTUAL APEX) 

Fig.   18    Configuration IV,     T - +10,     ^ - 63 "  "20 

c)     Nu/vlTe* v»'  f     lower  surface 

f)     Nu/^ITe-v».  X'     lower  surface 

216 



Nu 

• 
• 

1 0 

T 0 ■ 
Upper Surfarr 

r    im 

O.MU      o 
O.MB      ■ 
O.TM«     0 
O.tlTS      ^ 
o.rrs«    o 

■■ J 

/ 
1 J 

■^ / ».0 

/ 

? / 
/ 

| 

5.0 / / 

4  0 

- 

- 

i n 

- 

- 
fr 

2.0 

- 

- 
» 

1.0 

- 

- 
• 

fr 

u 
■ 

■ 

0.2 0.4 0.6 0.8 1.0 

(NONPIMENSIONAL SEMISPAN DISTANCE» 

Flg.   18R    Configuration IV,       ' - +10,     f 2 - f. 

Nu/N lie    vs.  Y'     upper surface 

•20 

217 



T.f 
Upper Surface 

\ -   V 
X 

-*. ^ . Con» 

-,\ 

• 0 

- 

r 

^V 

X, 

0. 10«3      . 
o.irrr     ; 
0.S1«8     o 
O.MM      D 
•.MM     O 

V V^ 
^ . 

5.0 

X X, 
- 

^ 

- 

- 

- 

- 

1.0 

- 

- 
• 

I« W 

- 

- 
• 

1 W 

» 

1 

0.2 0.4 0.6 0.8 

(NONDIMINSIONAl. MTREAMWISC DISTANCE FROM VIRTUAL APEX) 

J.O 

Flg.,   18h    Configuration  IV,      i - +10,    h    - ' , -  -20 

Nu/v1Ie      vs.  X'     upper  surface 

218 



0. * 

t«, 

0.4 

• 

■ 

c 

■ 

* 
" X'          SYM 

.  0.605«      0 
0.7846      Q 
0.9173      C> 
0.9750      0 

- • 
• 
» 

• 

w L(iw«r   < urfac« 1 

or. 

0.4 

Y' 

(NONDIMENSIONAL SEMBPAN DISTANCE) 

(NONDtMENSIONALSTHEAMWISE DtSTANCE FROM VIRTl'AI. APEX» 

Fig.   18    Configuration  IV,     T - +10,     B» - 6,  -  -30 

1)    Nu/%1Ie    vs.   Y'     lover surface 

J)    Nu/vTle " vs.   X'     lower  surface 

1.0 

0.8 

- 
r 

■ 

- Y"          SYM 

0           X     - 
0.31?5     O 
0.bf>?b      O 
0.802O     O 

• 

• 

0.4 

" 

H 1 
4 

• 

(J) Lower   < »urt«ce 

I   0 

219 



1.0 

4.0 

II. 0 

10.0 

1.0 

•  0 

4.0 

t.o 

h r Uppt r K«rtoC'7 

I X'        «TM 

0.40M      0 
e.ttn     > 
0.T044      O 
•.»ITS       ^ 
o.rrso    o 

"* 

 4 

J 
- v -^7 / 

/ 

? / 
/ 

/ i 

- 
• 

m 

1 

- 

- 

- 

• 
_ 

Hi  
• > 

» 

• 
0  2 0.4 0.6 0.« 10 

(NUNDIMCNBIONAL 8EMBPAN DBrrANTE) 

fig.   18k    Configuration  IV,     a- +10,  ^ - 63  -  '30 

Mu/v^K-vo.   Y'    upper «urfact 

220 



yÄ" 

u.o 
Vppir Surtec« r 

.V. s "^ -*» ^ .^-. 4 t 

12  0 

- 

^ 

s 
- 

0. IMS      ■ 
o. irrt    o 
o.sits    o 
0.5418     0 
e.ooso    o 

V s^ ̂
 ■w 

10.0 

- x X, 
- 

^ 

1.0 

- 
• 

- 

«.0 

- 

- 

4.0 

- 

A 

- 

1.0 

- 

■ 

L 
• 

• 
: 

B       . 

0  8 1.0 

(NONDIMEN8IONAL STREAMWVC DISTANCE FROM VIRTUAL APEX» 

Flg.   181    Configuration IV,     ■■ +10,    ^2 - 63 '  *30 

Nu/Vinr" vs.  X'    upper  surface 

221 



0.1 

- 

> 

n i 

1 • 

• 
- X'          SYM 

0.6058      0 
0.7846      O 
0.9173      > 
0.9750      0 

(■) Low«r 1 urfac« 
1 

• 

» 

0 1 
0.2 0.4 0.6 

Y 

1.0 

(NONDIMENSIONAL SEMBPAN  DISTANCE) 

' 

0.1 

_ 
4 

Y*          SYM 

0         x I 

0.3125      O • 
- 0.562)      O 

0,8020      O c 
• 

0.4 
- ■ 

• 
■ 

k 

" | r 

I L") Lowtr   Surftet 

0 2 0 4 0 • 0 s 10 

(NONUtMENSIONALSTREAMWBE DISTANCE FROM VIRTUAL APEX) 

Fig.   18    Configuration IV,     , - +10,    B2 - Bj - -39 

m)     Nu/vK«r~ v»,   Y*     lower  surface 

n)     Nu/V*e~v».  X'     lower   surface 

222 



1.0 

14.0 

12.0 

10.0 

«.0 

Nu 

6.0 

4.0 

2.0 

h—Y Upp< r Surface 

X1       STM 

O.MM       o 
e.u» 
0. TM«       C 
0.»1TS       t> 
o.rrso    o 

~~ 
 -i 

/ 

• 
- -J 
-"7 / • 

? / / 

/ 
/ 

- 

- 

- 

- 
• 

- | 

- 

- 

- 
• 

w 
* 

n 
■ 

■ 
0.6 0.« 1.0 

(NOM)IMtSSIU   Al. SKMPPAN PJSTANt'E) 

Flg.   18o     Configuration  IV,      i - +10,     h2 ' ' 3  '  ' 

Nu/V He    vs.  Y'     upper  surface 

19 

223 



14. t 

U.« 

!•• 

1.« 

Jk 
• • 

«• 

i • 

-V 
X 

**"*   ^^ .Cj, 
I 

- 

^V 

\ • 
T'    tm *s 1 "       ' 

— 
•.IMS      ■ 
•.itrr    p 
•.SIM     o 
•.MM     0 
•.MM     O 

\ 
'S. 

% 
1 

- ^ 

- 

- 

- 

- 
O 

- « 

- 

- 

- » 
• 

_ I 
• 

taL - 
i 

1 

0   « 0.1 • t ^.4 

(NONDanNBioNALmuAinnn DVTANCI rnoM VTHTUAL APEX) 

1.0 

fig.   18p    Configuration  IV,     I - +10,    6» - 6-  - -39 

Nu/yfi^  v«.  X'     upper  surface 

224 



) i .0 

14 01 ■ 
Lower Surface 

~ > — ■ . — X*       fTM 

O.MM      O 
O.TM«      0 
•.•ITS        ; 
cm«   o 

- 

— 
/ 

1S.0 7 

/ 

/ 

10.0 / 
/ 

i.O 

- • 
• 

- 

It   A 

- 

- 

A   0 

- 

► 

- 
i 

D 

1   0 

• 
• > 

l 

- > 0 

| 

0 M 
i 

0.2 0.4 0.« 1.0 

(NONDIMfNSIONAL SEMBPAN DISTANCE) 

Fig.   19«    Configuration IV,     > - +20,    6« - 6, 

Nu/. He    v«.  Y'     lower surface •     x 



u.o 
Umir Surface Spul Irr 

12.0 

to.o 

1.0 

. ^;< 

••• 

4.0 

2.0 

. V V 
1 
1 

- 

^ 
\ 

r   «Y¥ 

o      .    - 
0.312»   0 
0.MIS    0 
•.MM    O 

^ 
^ 

f 

s K^ 
v^ K^ 

- \ V 1 

^^ 1 

- 

- 
■ 

- 

- 

- 

r 

- 

- 
r 

* 

- 
i 

I 

- 
• 

Hl 

■ ♦ 

(NONDIMKVSIoVAI.STRfcAMWBF. OPTANCI. FROM VIRTUAL APEX) 

Flg.   19b    Configuration IV,     a . +20,     6.  - f.. - 0 

Nu/viIF_ vi.   X'     lower  surfacr 

10 

Nu_ 

226 



o 

) 1 .0 

. 

—     
• 

x1     gr* 

O.MM      O 
0.7M«      D 
•.•ITS        ■ 
o.mo    o 

- 

_ 
/ 

o / 

/ 

/ 

0 / 1 
/ • 

1 

- 

- 

- 

- 

- 

- 
0 

'A 

_• 

- . ■ 

U 
1 

O.i '. 1 (. ., I - 10 

(M)M)IMf VMONAI,  SfMISPAN   1 iISI ANCt;» 

Fig. 19c Configuration IV,  a • +20,  ' 7 - fi, ■ 

Nu/.^e vs. Y'  lower surfact- 

+10 

227 



14.0 

1-

~ 

12,0 f-

1-

1-

10,0 

1-

r-

8.0 

1-

.... 
1.0 

1-

-
4,0 

1-

f-

2.0 

1-

f.-

0 
I( d) 

0 

Lower Surface 

~ 

"' T' 

0 
0,3126 
0,1141111 
0,8010 

'-... 
8Y1( 

""" 
" 0 
0 
0 

~ 

"""' r-....... 
"""' 

"" ~ ) 

"""' "' 

--

" 

.. 
" 

.. • 

o.z 0.4 0.6 0.8 

X' 
(NONDfMENSIONAI.l'ITREAMWI5t DISTANCE FTtOM VlRTUAL ,t,PEXl 

Fig. 19d Configuration IV, a • +20, a2 • a3 • +1~ 

Nu/vtre; va. x• lower aurface 

228 

.. 
8 , .. po r 

I I 

i 
, .. 
I 

I I 

I I 
! ! 
I I 
I I : I 

• I 
T ' I• 

" .. 

'· 

t.O 



r-

0 

,.... 
• 

-
... 

1e.o . 
,.... 

-
8,0 

- X' SYM I 
0.60S8 0 . Cl 0.?846 0 

~-· ~ " .. 0.9173 t> 
0.97SO <> e) Lower Surface ~ I 

0.2 0,4 0,11 0,8 1,0 

Y' 
(NONDIMtNSIOtfA L SEMIBPAN DISTANCE) 

r-

24.0 

- • 

!- Y' SYM • 

Ju 

II ' 0 X • 

1

0.312S <> 
!- 0. 562S 0 

0 8020 0 

16.0 

,JR:; 
-

8,0 

!-

• .. 
" - .., 

(f) M 

) 
Lower urhc:e • 

0 0.2 0.4 0.6 0.8 1.0 

X' 
(NONDIMENSIONAL STREAMWI!n: D!l'ITANCF. fltOM VlRTUAL APEX) 

Fig. 19 Configuration IV, a • +20, 52 - ~3 • +20 

c) Nu/~vs. Y' lower surface 

f) Nu/,~vs. X' lower surface 

229 



A 

) 
mm 

0 

&A  0 ,       . Uiwer Surface 

—     
— 

X-       STM 

O.MS«    o 
0.TM4      Q 
O.tlTJ       t> 
O.tTSO     0 

- 

< -t 

_ / 
/ 

w.o / 

/ 

/ 

► 

40.0 / 
/ 

J2.0 

- 

- 
0 

24.0 

- 

- 

► 

lt.0 

- 

- » 

8.0 

- 

• 

• 

."". 

0.2 in 

(NONUIMl NSIOVAL StMPPAN  DISTANCE) 

Fig.   19g    Configuration  IV,    T   - +20,    h     " ' ^ " +30 

Nu/,*e     vs.   Y'     lower  surface 

230 



5«.U 
IAIVKT Surfii«- Spul Irr 

48.0 

M.( 

32.0 

24.0 

16.0 

- V 
X 

| 

^ \ 
r        8YM 

0 
0.3125      0 
0.5«25      a 
0.11020      O 

^ s^ 

v X, ■ 
1 ** 

V S^ 

- \ s. i 

^ I 

^ 

- 
0 

- 

- 
o 

c 

- 

- • 

- 

- 
■ 

• 
* 

(h) H 

t   0 

(NONDtMC! MSMS^  l'I^r\S(>   hKOMMKUM   »PCX) 

Kl«.   19h    Con Um  IV,      a- +20,     ' 2  * ' 3 ' +3Ü 

v      x 

231 



1 
i .• 

M  0 . hammr Burfac« 

E   ^T x*     fm 

O.MM      O 
O.TM«      0 
•.I1TS       t> 
O.tTiO     O 

F 1 
_ 

/ 
«a.o / 

/ 

/ 

40.0 / 
/ 

» 

u.o 

- 

- 
• 

24  0 

- 

- 1 

10.0 

- 

• 

- 

M 

- 

■ I 1 

( 

0 III  
1 

I 

0.1 0.4 0.« o.s 1.0 

(NOVUIMENSKWAl. St MBP/N DISTANCE) 

Fig.   191    Configuration IV,    a - +20,    6,  - 63 - +39 

NU/N'**^'vi.  1'     lower  lurfacc 

232 



M.O 
Lo^rr Surfac« Spoiler 

. V x 
^1 

^ 

44.0 

r    «YM 

0 
o.sm    0 
0.MI8     o 
O.MM     0 

^s 
X. 

- 
N 
\ 

i 

N V 

- V S- 1 

40.0 X 
- 

• 

32.0 

- 

- 
■ 

24.0 

- 

- 
r 

16.0 

- 

- 

- 

8. 0 

- 
1 • 

r 

iJ> 
w 

• 
• ■ 

0 2 0 4 0 6 10 

(NONDIMKNSIONAI. STRKAMWISE DISTANCE EROM VIRTl'AL APEX) 

Flg.     19J    Configuration  IV,    u  - +20,    f», - 6, - +39 

Nu,vile~ vi.   X'     lower surface 

233 



0.4 

- 
X'         SYM 

0.6058      0 
0.6923      X 
0.7846      0 
0.9173      > 
0.9750     0 

W         , 

■ 
I 
i 

► 

• > ■ • 

n ■ ^rr' • ,u'i"v" - 
0.4 0.6 0.8 1.0 

0.4 

- 
X'          SYM 

0.6058     0 
0.6923     X 
0.7846     D 
0.9173     t> 
0.9750     0 

0 (U 

| 
1 | 
iUpper  ( >urf«c« 

• 
• • 

1 

0.2 0.4 0.6 

0.4 

1.0 

0 4 

- 
| • 

X'          SYM 

0.6058     0 
0.6923     X 
0.7846     O 
0.9173     J> 
0.9750     0 H  

• 

Upp«r   ! 

| • 
i 

0 
1.0 

(NUNOIMENBIONALSEMBPAN DIRTANCE) 

Fig.   19    Conf!L.ijr«tlon IV,     I - 4-20,    Nu/,HF" v«.  Y',    upper surface 

k) 

I) 

■)    Bj " ^3 

0 

+ 10 

+20 

234 



0.4 

■ u 

- 

y        SYM 

0.1083      X 
0.1877      C> 
0.3125     O 
0.5625      D 
0.8020      0 

- 

{"} Upper    urfac« 

• 
1 • 

0 

• 
| 1 

0.2 0.4 0.6 1.0 

0.4 

■u 

- 1 
- 

0.1083      X 
-  0  1877       t> 

{"} it • " urtace 

0.3125     0 
0.5625      O 
0.8020      O 

. 
n 

0.2 0.4 0.6 1.0 

I   A 

lu 

1 
y'          SYM 

- 
0.1083      X 

. 0.1P77      > 
• 
n 

w 

P.J125     0 
0.5625      Q 
0.8020     0 

• » •          • I 
n 

; , rt     • urfac« 1 
0 2 0.4 1.0 

iNoSHIVUVMi'NAl   STHKAMWIsf   D0TAIM  t   f H« iM VIRTIAI. APEX) 

Fig.   19    Configuration  IV,       .- +20,     Nu/^IIF" vs.  X',    upper  surface 

n, Ba - • - 0 

0) 6 a - ' . ■ +10 

P) 
'.■ 

- »3 - +20 

235 



0.8 

- ■ 

- 

0.4 

- 

• 

- 

0 

■ 
i 
• 

X'         SYM 

0.6058     0 
0.6923     X      • 
0.7846     0 
0.9173     > 
0.9750     0 ill Ipp«r  1 

1 
> 
i 

urfac« 

• 

0 _ 
0.2 0.4 0.8 1.0 

(NONDIMtNSIONAL SEMBPAN DISTANCE) 

- r> 

0 8 -    v 

0.1083 

SYM 

X 
- 

- 
0.3125      O 
0.5625      D 
0.8020     0 

n 0.4 

" 
| 

p 

n             0 

0 u Upp«r urt'ac« 

• I • 

7 

0.2 0.4 0.6 0.8 1.0 

(SONDIMEN8IONALSTREAMWISE DISTANCE FROM VIRTIAI. APEX) 

Fig.   19    Configuration  IV,    a - +20,    6, - 6, - +30 

q)    Nu/vHe     vs.   Y'     urpt.   surface 

r)    Nu/%fT~va.   X'     upper  surface 

236 



1.2 

0.8 

0.4 

— 

- a 

- 
■ 

- 

- 
I 

- » 

- 1 
• | 

• X'         SYM 

0.6058     0 

(-) Upper S 

It 

urfac« 

• 0.7846 
0.9173 
0.9750 

0 1 
0.2 0.4 0.6 0.8 1.0 

(NGNUrMkNSIONAL SEMBPAN DISTANCE» 

1   2 

- ■ 

- 

n 

Y'          SYM 

0  H 

- 0.1083 
0.1877 

.  0.3125 
0.5625 
0.8020 

X 
> 
0    . 
0 
0 - 

• • 

0.4 

- - 

- 
i K 

- 

0 
(t) Upp«r  i urface 

a 

0.4 

X' 

1.0 

(NONDIMENSIONAI. STREAMWISE npTANCE FROM VIHTTAL APEX) 

Fig.   19    Configuration  IV,      a. +20,    b. • b. 

• )     Nu/vHc    vs.   Y*     upper  surface 

t)    Nu/^ICi    vs.   X'     upper  surface 

+39 

237 



A 

c » 
• 

0 

T 0 ' ixwrr aunacr 

^™ ■  w 

O.tOM 
0.7M6 

STM 

- 
O 
o 7 0,»1TS ^ 

- / 0.8750 0 
/ 

• 0 / 

- / 

./ 
• 

% 0 / is 

— 

4.0 1 

- 

- 
■ 

3 0 

_• 

( - 

1 0 • 

- 1 
I 

i • 
• 

- 

1  0 

- 
► 

. 

0 
(•) 

0.2 0.« 0.8 1.0 

(NONDIMENSIONAL SEMBPAN DISTANCE) 

Fig.  20«    Configuration IV,     a - +20,    ^ " B3 ' 

Nu/V^l*x v«.   Y'     lower surface 

•10 



bower Surface 
T.O 

Spoiler 

6.0 

5.0 

4.0 

^\ 

s.o 

1.0 

1.0 

. V 
Ss 

1 
i 

^1 s. 
y      SYM 

0 
0.S125     0 
0.5625      0 
0.P020      O 

^N 
X, 

- 
s 

\^ ■ 
^s »v I 

- i 
1 

i < 

L 
- 

^^ 

- 

- 

- 
r 

- 

- 

- c 
r 

- 

- 

m 

• 

(b) 

0 4 1.0 

(NONDIMENSIONALSTREAMWISE DISTANO  FROM VIRTt'AL APEX) 

Fig.  20b    Configuration  IV,     u - +20,    t -  • ft- ■  -10 

Nu/. We    vs.  X'     lower  surface %      x 

239 



0.« 

0.4 

(c) Upp»r  Surf«« 

X' SYM 

0.60S8 0 
0.6923 X 
0.7846 Q 
0.9173 E> 
0.9750 <> 

0.2 0.4 0.6 • - 1.0 

(NUNDIMtNSIONAL SEMBPAN DISTANCE) 

0.« 

0.4 

- 

■ 
y 

0.108: 
0.1871 

. 0.3123 
0.562! 
0.802( 

SYM 

1      X 

0   . 
0 

)     0 - 

w Upp«r urfac« 
i 

O 

• 

0.1 0.4 0.« «08 1.0 

(NONDIMEVSIONAL STREAMWBE DISTANCE FROM VlRTl'AL APEX) 

flg.  20    Configuration IV,      a- +20,    !•*••■ -10 

s)     Ifcj/yR*^ vt.   Y'     upper surface 

d)    Nu/v/*«     v«,   X'     upper  surface 



S   0 

- 
■ « 

# 

( 

1 0 

1 
• 

1 

- 
• 

■ 

1  0 

- 
1 

- 
i 

I 

X' 

. O.^OSB 

SYM 

0      , 
0 
t> 
0 

laL . , Umm urface 

• 0.78u6 
0,9171 
0.9750 

0 
0.2 0.4 0.6 

(NONDIMENSIONAL SEMBPAN DISTANCE) 

0.» 1.0 

- 
r 

3 0 

_ ■ 
Y'          SYM 

0          X 
0.3125     0 

, 

- 
0.5625     0 
0.8020     0 

r 

t 0 

- • 

1.0 

- 

- 
• 1 

^, 
r 

I [fl lav'.r Surfact 
0.2 0 4 0 6 0 • 1.0 

(NONDIMEN8IONAI. STREAMWISE DISTANCE FROM VIRTUAL APEX) 

Fig.  20    Configuration IV,     a - +20,    6, - 6- -  -20 

•)     Nu/^/fte    vs.   Y'     lower surface 

f)     Nu/^'ke    vs,  X'     lower surface 

241 



1.2 

- 
• 

- 

0.8 

- 

- 

0.4 

- 

- • 
0.60S8 

SYM 

O 
v 

(s) 

• 
■ 

1 

• 

1 
If--,... c,,,<•<-• 

• 
■ 

• 0.7846 
0.9173 
0.9750 

0 
0 
0 

■ -llK"' ! 
0.2 0.4 0.6 0. H 1.0 

(NONDIWENSIONAI. SEMBPAN DISTANCE) 

1 2 

- 

- 

0 « 

- 

0.4 1   V     CVM 1 

" 
0.108: 

_ o.i«7; 
1  X 

0 
0 
o 

iiL,., Upp.r urfacc 

0.312! 
0.562! 
0.802C 1 

■ 
1 » 

0  L. 
0.2 0.4 0.6 U.8 1.0 

(NONDIMENSIONAI, STREAMWISE DISTANCE FROM VIRTUAL APEX) 

Fig.   20    Configuration IV,      a- +20,     6,  " 63 " "20 

g)     Nu/,,inr"vs.  Y'     upptr  surface 

h)     Hu/V/Ue^"v8.   X'     upper  surface 

242 



■u 

_ 

j o 

• 

1 

1 0 

- a 

1 | 
D 

l 

- 
1  0 o 

_ X' SYM 

0.60S8 
0.7846 

0 
a 

(1) 

i 
0.9173 
0.9750 

> 
0 

n Lowar Surface _i 
0.2 0.4 0.6 

Y' 
0.« 1.0 

(NONDIMENSrONAL SEMBPAN DISTANCE I 

■u 

_ 

3 0 

_ ■ 
Y'          SYM 

0           X 
0.3123      O 

1 

— 0.5625      D 
0.8020      O 

2.0 

_ # 
n *• 

1.0 
o 

- 
, 

r 

- r 

(J) i 
Lowar  Surface 

0 4 0  6 1.0 

(NONDIMENSIOVALSTREAMWISE DISTANCE FROM VIRTLAI, APEX) 

Fig.   20    Configuration IV,     a- +20,     6     - 6, - -30 

1)     Nu/^He-vs.  Y'     lower  surface 

J)     Nu/^ fte    vs.   X'     lower   surface 

243 



J.O 

2.8 

2.0 

1.6 

A 
1.2 

0.1 

0.4 

1—■" l       UPP« r Surface 
r 

JT    «ml 

O.MM      O 
O.M»       ■     1 
o.m«    o 
9.tlT3       > 
O.ITM      O   II 

[* — 

/ 
— U 
rf / i 

1 

] / 
/ 

'-/ S 

- 

- 
• 

- 

h 

- 

- 

- 

» 

- 
a 

U) 

* 
■ 
■ 

• 

0.2 0.4 0.« 0.8 1.0 

(NONDIMENSIONALSEMBPAN DBTANCE) 

Fig.  20k    Configuration IV,    a  - +20,    «^ " 63 " "^ 

Nu/V1[i~v».  Y*     u   -»«r  surface 

244 



2.8 
l'ppt r Surface 

2 4 

2.0 

1.6 

A 
1.2 

0.« 

0.4 

A s "^^^ .Co«. 

-\ 

' i 

1 
^S 

\ s 
Y1 8YM x 1 

1 0.10«J 
0.H7T 

x 
\ 

s^ ̂
 

^'V^ 
0.312S 0 ^s,. 1 
O.Mt5 
o.soto 

a 
0 

- A 
- 

■ 

- 

  

- 

• 

~- 

- 
1 

■ 9 
• 

~ 

(i) 
• 

0.2 0.4 0.6 0.8 

(NONDDHENSIONALSTREAMWISE DISTANCE FROM VIRTUAL APEX) 

Fig. 20/    Configuration IV,    a - +20,    ^2 " 63 * "30 

Hu/^/fiT' v». X'    upper surface 

1.0 

245 



■n 

^7 

1 0 

- • 

- 
■ 

r          SYM 

0          X 
"  0.3125      0 

0.5625      0 
0.8P20      0 - 

».0 

- 
i 

• 
• 

- 

► 

• 

1.0 

- 
■ • • 

1=2  1— . 

• 
■       ■ 

1.0 

1.0 

la 

1.0 

0.2 0 4 0 • 0 8 1.0 

(NONDIVENSIONALSTREAMWTSE DISTANCE FROM VIRTUAL SPtX) 

- 
■ 

• 

» 

- 

• 
a 

- 
• 

< 

- 

> 

X' 

0.605a 

SYM 

0 

(n) 

• 
i 

0.7846 
0.9173 
0.9750 

a    " 
E> 
0 

Ljwtr iurfac« 1                1 
0.2 0.4 0.6 .,  . 1.0 

(NONDIMfcNSIONAL SEMBPAN DISTANCE) 

Fig.   20    Configuration IV,     ■■ +20,     S ' ^3 " '39 

m)    Nu/. He    vi.   Y*     lower surface 

n)    Nu/^ile    va.  X'     lower  surface 

246 



I 1.0 

T 0 • ^i           l PP»r »«nice 
1 ■ 

X'       STM 
_ 

—— 
^ 

O.MU      o 
0 60B       . 7 O.TM«      D 
O.flTS      c> 
O.tTSO     O 

- / 
■^ / t 0 

/ / 
1    i 

f 

J       / 

6.0 

/ 
« 

- 

- 

A a 

- 

3,0 

- 

- 

_ 

9   0 

- 
• 

1.0 

- 

- • 

. (o) 
* 
■ 

• 
■ 
1 

• 
* < 

0.2 0.4 0 6 0. i 10 

(NUNUIMlVSK)NALSfcMISPAN DlSTANCfcl 

Fig.   20o    Configuration IV,     a - +^0,    t»  - f,. -  -39 

Nu/^Ui-vs.  Y'     upper  surface 

247 



?.• 
UpparBurtec« 

I - V X 
-^ -«. „^ L^i 3 

« • 

— 

^V X s* 
r    «TM 

0.1MS       ■ 
o.itrr     ^ 
o.n»    o 
•.M»   a 
•.MM     O 

s 
\ ^s 

s.e 

N 
\ 

• 

- 
^ 

4.« 

- 

- 

M 

- 

- 

1.0 

- 

- 

1.0 

- 

- • 

I M 1            1 
» 

1 
ff 

0.2 0.4 0.6 0  8 

X« 
(NONDIMEN8IONAI. STREAMS iSE DISTANCE FROM VIRTUAL APEX) 

Fig.   20p    Configuration  IV,     a - +20,     67 " 63 "  "39 

Nu/ylle    v«.   X'     upper  surface 

1.0 

248 



0 
1 

I .0 

11  0 r Lower Surface 
,,-B. 

p" -4—1 x-     rru 

O.MM     o 
0. TM«     a 
•.•IM     : 
O.tTM      O 

V 1 
4  j 

_ 
/ • 
/ 

/ 

/ 1 

10.0 ■/ 
/ 

1.0 

- 

• ■ 
• 

1 

A  A 

- 
» 
» 

l 

- 

( 

A  0 

- • 

- 
■ 

2   0 

- 

- 

u • 
n. j •. » 0.6 0.8 1  0 

rNONDIMENSIONAL StMfSPAN  »ISTANTE» 

Fig.   21a    Configuration  IV,     ~t - +35,     ^, - h,  -  0 2        3 

Nu/^ITF- vs.  Y'     lower  surface 

249 



ßi 

u.o 
liower Surface Spoiler 

. V 
^ 

- 

^. s. 
ia.o 

Y 

1 
0.31 
O.M 

■     STM v ̂
 

- 

1          a      ~ 
IM   0 
»8    D 

V s^ • 
0.10»    0   | ^ 

- N 
\^_ 

• 

10.0 ^x 

7 
«.0 

- 
■ 

• 

•.0 

- 
i 

• 
• 

• 

- 

4.0 

- • 

- 

• 

1.0 

- 

- 
■ 

■ LÜ2  i 

O   4 

X' 
(NONDIMENSIONALSTREAMWBE DISTANCE FROM VIRTt'AL APEX) 

Flg.  21b    Configuration IV,    i - 4-35,    6,-6,-0 

Nu/V fte     vg.   X'     lower  surface 

10 

250 



1 
»/. 

i .0 

14 o i 

-- . — • X'       «TM 

0.«0!»       0 
o.TM«    a 
0.tlT3         : 
O.tTM      O 

- 

i -i 

  / 
/ 

12.0 / 

/ 

/ 

10.0 / 
/ 

• 

».0 

- 

• — » 1 

• 

1 

6.0 

- 

• 

- 

4.0 

- • 

• 

- 

9 n 

- 

- 

0 bL - 1  «■ 

v 
(NONDIMh VSIONAI. Sf MISPAN   DISTANCtl 

Ilg.  21c    Configuration  IV,     i  - -HlO,     f'2 " b3  * 

Nu/, Äi     vs.  Y*     lower  surface v      x 

1.0 

251 



14.0 
Lower Surface Spoiler 

11.0 

10.0 

a.e 

•   0 

4.« 

t.e 

. V SJ 
• 

^v 

- 

Y 

4 
Ml 
0.M 

'     flTM 

s». 1 • > 
i»   0 
M  a 

X 
^ 

•.MM   0   | ^s s 

- \ S^ 
V 

- 
■ 

- 

- 

• 

s 
• 

- 
• 

- 

- 

1 
• 

- 

- 

- ■ 

L£i  1 

0 t 0 I 0 4 0 « 

X' 
(NONDHklENSIONAL STREAMW8E DBTANCE FROM VIRTUAL APEX) 

1.0 

Fig.   2ld    Configutttion IV,    a - +40,     6,-6,-0 

Nu/v-He    v«.   X'     lower turfac« 

252 



0.4 

LLL 
0.2 

Upp>r Surf>c« 
0.4 

0.6058 
0.6923 
0.7846 
0.9173 
0.9750 

SYM 

O 
X 
D 
> 
o 

rr ^ 
1.0 

(NDNDIMENSIONAL SEMBPAN DISTANCE) 

1^1 

0 4 
' 

- a 
X'          SYM 

0.6058      0 

0 
(O 

■ 

1 PP«r   Surfte« 

• 
• 
• 

• 

V.tVii 
0.7846 
0.9173 
0.9750 

a 
> 

0.2 0.4 0.6 • - 1.0 

0.4 

Mil 

lill 

(NONniMENSIONAL SEMBPAN DISTANCE) 

Upp«r Surfac» 

Y' SYM 

0.1083 X 
0.1877 > 
0.3125 0 
0.5625 a 
0.8020 0 

0 2 0.4 
—♦— 
0.6 •0 8 

X' 

1.0 

(NONUrMENSIONAL STREAMWBE DISTANCE FROM VIRTUAL APEX) 

0.4 
1 

- 

Y'         SYM 

0.1083      X 
0.1877      C> 
0.3125     O 
0.5625     O 
0.8020      O 

• 

■ 

Uli-, J Upper  : urfact 

• 

| 

• 

• 

i 
■ 
•    • 
• 

0 2 0.4 1.0 

(NONDIMENSIONAL STREAMWBE DISTANCE FROM VIRTUAL APEX) 

Fig.  21    Configuration IV,    62 " 63 "  ^    uPP*r ***&** 

+35 e) Nu/vUT" v».   Y',    ■ 

f) Nu/,«r["vi.   Y",    | 

g) Nu/^Uf^v».   X',     ■ 

+40 

+35 

h)     Nubile-v».  X',     i  - +40 

253 



.R'. 

( > 1 0 

14 0 L      . 
Ltmer Surface 

--   ■     —    —   < " X'       8YM 

O.OOM       O 
O.VMO    a 
0.01TS        p 
O.OTM      O 

- 

_ / 
/ 

1S.0 / 

/ 
/ 

• 

10.0 / 
/ • 

1.0, 

- • 

• 

—• » > 

«.0 

- 

" 

■ 

4.0 

- ■ 

- 

1.0 

- 

- 

0 1) 
0.2 0.4 0.6 

Y' 

(NONDIMl SSIONAI. StMISPAN   DISTANCE) 

1.0 

Fig.   211    Configuration  IV,    ■  - +45,    0« - 63 - 0 

Nu/, ilc    v«.  Y1     lower   surface 

254 



u.o 
Uuwt-r Surfacf Spoiler 

12.0 

10.0 

1.0 

6.0 

4.0 

2.0 

- V 
\v ^s 

\,. 

0 
0.3125   0 
O.MtS   0 
0.9OM   0 

^ 
\ s 

V. 
• 

v ̂
 

- x ̂  1 
1 

^v^ 1 • 

- 

- 
• 

• 

- • 

- 

" ■ 

- • 

- 

- 

- ■ 

O) • 
II . 

%• 
(NONniMlASlOVAl  STHMMWIgi; I'lSTANCt FROM VIRTl'At. APtX) 

Flf,.   21J    Configuration IV,      i • +45,    67 " b3 * 

Nu/WE    vi.  X'     lower  surface 
^      x 

10 

255 



i.a 

o.s 

0.4 

- 
C 

- 

- 

- 
■ 

- 

1 • 

X' 

0.6058 
■ 0.6923 

0.7846 
0.9173 
0.9750 

SYM 

0 
X 
0 
0 
0 00 ft • l'?i>«r Surfte« 

• : 

0.2 0.4 0.6 0.8 !.0 

(MüNUfMENSIONAl. SEMBPAN DI5TANCE) 

1.2 

~ 

- 

• 

Y'         SYM   1 

0.« 

- 0.1083 
0.1877 

" 0.3125 
0.5625 
0.8020 

X 
0 o 
a 
o - 

0.4 

- 
• 

" 

« j 

I u A L'pp.r 1 ulm 
i     • 

■ 
• • 

• 

0.4 0.6 1.0 

X' 

(NONDtMENRIONAL STREAMWBE DISTANCE FROM VJRTL'AL APEX» 

Fig.   21    Configuration IV,     a - -^.5,    62 - 63 -  0 

k)    Nu/^ He    vs.  Y'    uppei   surface 

1)    Nu/V1R    vs.  X'    upp^r surface 

256 



0 
1 

1 .0 
1      .   .__. 

14 0 . uower ourucc 
'   .  X'       SYM 

0.40M      0 
O.TM«      0 
•.flTJ       p 
O.tTSO      0 

" 
J 

_ 
/ 

1J.0 / 

/ 

/ 

10.0 / 
• 

/ 

» 

8.0 

- » 

» • 
i 

• .0 

- 
• 

- 

4.0 

- ■ 

■• 

2.0 

- 

- 

(■) -i  
0.4 0.6 

V 

(NONDIMENSIONAL SEMBPAN DISTANCE) 

1.0 

Fig.   21«    Configuration IV,   a   - +50,' 62 - Bj -  0 

Nubile    vs.  Y'     lower  surface 

257 



/"", 

u.o 
Lower Surface Spoiler 

.  V 
\v 

1 

^\ 
^ 

12.0 

Y'    SYK 

0      .    ■ 
0.2125   O 
0.5825    n 
0.8010    C 

^ 
Xv X 

S— X u 
- 

^N- 
i 

1   » 

10.0 \ 1 

- 
■ 
• 

8.0 

- • 

• 

- • 
■ 

8.0 

- 
■ 

- 

4.0 

- • 

- 

2.0 

■ 

(n) 1 
0 4 0 6 0 8 

X' 
r.i.M    v '   ^IIU AMWI^K r)PTAN(-K KHOM VIKTUAt. APEX» 

Fig.   21ii    Configuration  IV,      ' -  +50,        ,  -    3 - 0 

Nu/^lte-vs.   X'     Iow«r   surface 

10 

258 



Nu 

■ 1 

> i .0 

,    . Uppe r So r t 

1 i x-    vm 

0.60&8       O 
0.6t23        . 
0.7M«      O 
O.tlTS       : 
o.rrso    o 

, 

/ 
, / 

■'   A *7 / 

/     / 
/ 

'}   0 

/ 

- 

I   ti 

- 

- 

■ 

1    9 

- 

- 

n  N 

- ■ 

- 

- 

- 
■ 

.    isi 

■ 

» 

• 

• 
» 

• 
■ 
• « 

• 
(l   a 1   0 

(NONDIMI NSIONAI. Bf MINPAN DISTANCKl 

Flr..   21o    Configuration  IV,       i - +S0,     6-  ■ », 

Nu/vKe    vs.   Y'     upper  surface 

2 59 



Dppar Surtec« 

t LV L 
—^^ 

■"^ *— ^ L^i LS a 

a. 4 

- R S. 
k 

W       »TM 

0.1MS      l 
0.1ITT       ^ 
•.SIM     O 
•.MM    a 
•.MM      O 

V K. ^v . 

2.0 K 
- N 

1.6 

- 

- 

■ 

Ul 

- 

- 

- 
• 

- 

0.4 

- 

- 
• 

m 
I 

■ 

• 
■ 

1 
0 2 0.4 0.« o.a 1.0 

X' 

{NONDrMFNniONALSTREAMWBE DBTANCE FROM VIRTUAL APEX) 

Fig.   21p    Configuration  IV,      a- +50,    8, - 6j - 0 

Nu/y^^vg.   X'     upper  surface 



IT 

~ 

- 

>> 

II   ft 

- 

- 

0   4 

- 

- x' 

0.6058 

SYM 

O 

O 

0.7846 
'   0.9173 

0.975C 

a 
0 
0 

I ym turfac« 1               1 

1.2 

0.8 

0.4 

0.2 

(NONDIMI SSIONAL SEMBPAN  DISTANCE) 

0 4 • 8 

0.1 

0 8 

1.0 

" 

- 

- 

- 

- 

- Y"          SYM 

u _. Lovtr  ! 

X 
0        x   ■ 

0.3125      O 
0.5625      O 
0.8020      O j 

0 

I  0 

(NONDIVENSIONAL STREAMWBE DBTANCE FROM VIRTl'AL APEX) 

F'   .  22    Configuration IV,       <-   -10,    b. - h j 

a) Nu/.ile    vs.  Y'     lower  surface N      x 

b) Nu/^Ue^vs.   X'     lower  surface 



) i 
•a 

0 

T Oj " Upper SurUi •■ 

• 
X'       STM 

0.0OW      0 
O.OOB      > 

0.T04«     a 
0.01TS       ^ 
0.0T50     0 

~ 

/ 

/ 
^ / ■   0 

/ 

? A 
/ 

s.o /. / 

4.0 

— 

1 0 

- 

- » 

1 0 

- 
• • 

» 

- 

1.0 

- 
• 

- ■ 
1 • 

■ ■ 

0 U    . 
■ 

■ 

,  
0.2 0.4 0.6 0.8 t.O 

(NUNprMI SSIONAl, StMtSPAN DISTANCE) 

Pig.  22c    Configuration  IV, 10, 62-63-0 

Nu//R« vs. Y'  upper surface 

262 



f.O 
Upper SurUcr 

6.0 

5.0 

4.0 

3.0 

2.0 

1.0 

- V 
\ 

^ 
— ^^ k ( "n* L.V • 

I 

- 

r  

^V N s Y' SYM V i 

- 
0.1OM W 

s. ̂
 

0.1877 P 
0.312ft O i 

- O.MtS D s. 
0 «020 O ^s^ 

- \ 

- 

- 

- 

- • 

■ 
• 

— 

- 

1 1   

• 

i  - 

- * 
I 

• 

. 
= 

» 

(d) 1         i i ■ 1 

0.2 0  » 1.0 

(NOMDIMENnONA] - I Hf ^mn-1  Disr ANCE FROM VIRTt AL APEX) 

Flg.   22d    fonü IV,     a -   -10, aft    ■ Q 

Nu/, WF   v^.  X'     upper  surface 

263 



A 

( ) 1 0 

I • 
Un»rr Surface 

| 1 — ■ .  x*     rm 

O.MM      O 
cm«    Q 
o.tiTS     : 
O.tTM     o 

- 
-1 

m / 

j 

/ 
2.4 / 

J 
/ 

2.0 / 
/ 

4 

1.6 

- 

- 

1.2 

- 

- 

O.S 

- 

- 

0.4 

- 

- 
• 

1 

0 

• 
i 

• 
• 

0.2 0.4 0.6 0.S 1.0 

(MJNDIMI.SSrONAL SEMBPAN DISTANCE) 

Fl«.  22«    Configuration IV,     a - -10,    ^2 " 63 " +10 

.Nu/V'^«— vg.  Y'     lower  surface 

264 



Mt 

2.0 
Lower s^rlfc r Spoiler 

- V 
\s *X s. 

2.4 

Y'       BTM 

0 
0.SI25     0 
0.5425     0 
0.8020     O 

N s^. 
- 

V V. 1 

V V 

- X s. 
2   0 X 

- ^ 
1 

1   fi 

- 

- 

- 

- 

n M 

- 

- 

0 4 

- 

•— 
r 

0 

_ 

iü  

i 

| • 

r 

r 

• 

0  4 10 

(NÜNUtMtNSIONALSTREAMWBt DISTANCE FROM VIRTUAL APtX) 

Fig.   22f    Configuration  IV,      I -  -10,    69 • S. • +10 

Nu/% t.e    v«.   X'     lower  surface 



0 
1- am 

1 • 

2  • . 
upt» r aunace 

■      ■ 
1 "* 

X' 

0.60M 
0 6123 

O 
■ 

-J 7 
» 

0.TM6 
0.9171 

D 
  / ' / O.tTSO o ^i 2.4 / 1 

1 / 
1   J 

f 

I    / t       / 

•/ 

2.0 / 
S 

1.6 

- 

- 

- » 

1   2 

- I - 

I 
— • 

o.s ■ 
• 

■ 

■ 

- 
■ 

n 4 

► 

- 

.   ..       m. ' 

_ 

0 w _ 1  
0.1 0.4 0.6 1.0 

• ^ 

(NOMNMIMKMAL SEMBPAN ryPTANCE» 

Fig.   22g    Configuration IV,    a - -10,    fi- - f)3 - +10 

Nu/^He     v».   Y'     upper  surface 

^66 



2.8 
Ipprr Surface 

2.4 

2.0 

1.6 

1.2 

0. « 

0.4 

A . 
"^-^ ^ . cooe 

-^ 

—^ s. 
1 

■       ^ 

^ V 
. 

r ^VM s X. 
0.1083 K N 
0.1S7T > ^s. 
0.3125 0 ^x i 

— O.MSS a \ 
0-020 o N, 

- 

- 

■ 

- 

- o 

- • 

r 

"— 
» 

n 

# 

- 
■ 

• 
- 

► • 

. 

£2     , . 
0.4 0.6 0.8 1.0 

(N<)M)IMf\SIONAl. STREAMWISE DISTANCE FROM VIRTUAL APEX) 

Fig.  22h    Configuration  IV,    a -  -10,    6, - b, - +10 2      "3 
Nu/V ke    vs.  X*     upper  surface 



A 

( ) i 0 

T.OJ ■ Lower Surface 

— ■ — ■   ' X'       SYM 

0. «OM      o 
O.TM«      Q 
0.01TS       (> 
0.0750      0 

- 

■ / 
/ 

• 0 / 

/ 

/ 

f, 0 / 
/ 

4.0 

- 

- 

1 0 

- 

- 

1 0 

- 

- « 

1   0 

- 

- 

0 ;: <■> 
• 
1 

• 

• 

0.2 0.4 O.S 1.0 

(NONDIMENSIOML SEMBPAN DISTANCE» 

Fig.   221    Configuration  IV,      i  •  -10,    6, ■ 6- 

Nu/VVc    v«.  Y'     lower surface 

+20 

268 



Lower Surface 
T,0 

Spoiler 

«.0 

5,0 

4.0 

X 

i.o 

J.o 

1.0 

- V 
\v "^ 

\    1 

- 

r       SYM 

0 
0.312S     0 
0. MIS     a 
0.8020     0 

■^ 
\ 

^ S^ 1 

V 

V 
X 

- 
< 

- 

- 

- 

- 

- r 

- 

- 

U) 
■ 

1 
% 

0.2 0 4 0 6 10 

(NONDIMEN8IONALSTREAMWISE DISTANCE FROM VIRTl'AL APEX) 

Flg.   22J     Configuration  IV,     a « -10,    b, - B, - +20 

Nu/,'TIS    v«.  X'     lower surface 



Nu 

« > 
- 

i 0 

7 ft 
wppvi !»unacf 

^^— 1—r X*       iYM 
— _j 

0.605«       O 
0 6929        • 

/ • 
0.TM6      D 
O.tlTS       : _ / • 

/ O.tTSO      O >J / M 
/ 

1             J 
/ 

1            / t          / 

-/ 
/ y 

1.6 

- 

1.2 

— 

  

i 

• 

_ 

O.S 
■ 

• 

• ff 

_ 1 

0.4 
■ 

_ • 

■ 

_ ► 

0 
(k) * > 

0.2 0.4 0.6 n  | 

Y' 

(Nt)NI)rMf NSIONAl. SiMBPAN t)rSTANCE) 

Fig.   22k    Configuration  IV,     a -  -10,    62 - 63 - +20 

J.O 

Nu^fe-v».  Y"     upper  surface 



Upper Surface 

\ - V N 
*^ •— % k  ior* 4 

2.4 

^v 

\ 
\ 

— 

Y        SYM 

0.10«3      . 
0. UTT      ^ 
0.3125     0 
0.5«25      D 
0.8020      O 

^N 
\, 
\ "V 

2.0 

V 
X 

, 

- 

1.6 

- 

- 

1  2 

- 

- 
• 

• 

0   A 

- 
1 

- 
• r 

0   A 

- 
■ 

' 

- 
1 

r 

(1) 

«           * 

■ 

0 2 0.4 |  ., 0.« 1.0 

(NONDIMf SMi.sAI. STRKAMWPr mSTANCE FROM VIHTIAI   AHEX) 

Fig.   221    Configurat'   n  IV,      ■ -   -10,    '^  ' ' 3 ' +20 

Nu/^ lie    vs.   X'     upper  surface 



.V 

( » 0 

Uowei Surface T.e . 
■ ~ r=7   ■ X'       STM 

0. «OU      o 
0.784«      a 
0.»1T3      r* 
o.rrso    o 

- 

i 

— 

-i 

_ / 

 1 

/ 
•,e / , 

/ 

/ 

6.« / 
7 

4.0 

- 
• 

- 

1.0 

- 

- 

1 n 

- 

- 

1 0 

- 

- 

• 

1 
• • 

 fc_ 
0.2 0.4 0.« o.s 1.0 

(NONDfMEN'SIONAL SEMBPAN DISTANCE) 

fig.   22a   Configuration IV,     a - -10,    62 ■ 6- - +30 

Nu/VHe    vi.  V'     lower surface 

272 



Luwer Surface 
T.O 

Spot tor 

«.0 

s.o 

4.0 

A 
a.o 

a.o 

i.o 

. V 
\ *% 

0 
0.3126      O 
0. M2S     a 
0.S020      O 

N, • 

- 
V 
\ 
^ 

V 

- \, 
^sT 

- 
^^ 

- 
r 

- 

- 

- 

- 

- 

- 

- 

(n) 
- 

i 

■ 

0 4 

X' 

0 8 10 

(VdNDINU SMUSAI  sTHKAMWISt OtSTANCE FHOM VlHTt'Al. APKX) 

Fig.   22n    Configuration   IV,     i -  -10, -     . 

Nu/, fl?    vs,   X'     lower   surface 

+30 



Nu 

? Ä, 

1 1 (i 

. 
■ ' ■ ■ 

X'       8T¥ 

0.6058      0 
0.6923 
0.TM6      0 
0.9173        (> 
O.tTSO      0 

"~ 

y > 
- / 
■-7 v i 

/ 
/ 

9   A / 
/ 

- 

- 

- 

- ■ 

- 
■ 

- 
■ 

• 

n 4 

- 
■ 

* 

- 

» 
• 

0 u 

• 

> 

i 

* 

0.2 0.4 

(NONDFMfNSIONAL SEMISPAN DISTANCE) 

Flg.   22o    Configuration  IV,     ^ -  -10,    f.2 - f } • +30 

Nu/,, He     vs.   Y'     upper surface 

1.0 

274 



. *:. 

2.1 
I'pper Surface 

I -    V 
X 

^ '-». ^ a '«"le 

2.4 

- 

^v 

\ v 
1 ► 

| 

r       8YM 

0. IMS       . 
0.1»77       ^ 
0.3125     0 
0.5025      0 
O.SOSO      0 

v S. ̂
 

2.0 

\ 

- 

1.6 

- 

■- 

I 2 

- 

- • 

0 9 

- » 

- 
■ 
• 

0  4 

- 
• 

• 

- • 
■ 

W ■ 

• 

0.2 0.4 0.« 

X- 

(NONDIMKNSIONAl. STREAMWISE DISTANCE EROM VIRTLAl. APEX) 

Fig.  22p    Configuration IV,      i - -10,    Bg ■ »j ■ +30 

Nubile-vs.   X"     upper surface 

l.o 

275 



D 
1 ■M 

1 
J 

0 

Lower Surface 
I« a 

— - ._ - ,  X'       SYM 

0.0OM      0 
O.TM«      0 
•.•Ml     : 
0.0T5«      0 

- 

1 

/ 
/ 

11.0 / 

1 
/ 

10.0 -/ 
/ 

■ 

1.0 

- 

- 
l 

M 

- 

- 

4.0 

- 
% 

- 

1.0 

- 

- 

0 

— • • 

1 • 
■ 

'•  £ 0.4 0.4 0.« 1.0 

(NONDIMENSIONAL SEkBPAN  DISTANCE) 

fig.   22q    Configuration IV,     a -  -10,    ^  " B3 " ^ 

Mu/v/fi-V8, Y'     lowar  surface 

276 



14.0 
Uiwer Surt»ce SpolUr 

- V 
\ 

^1 

\ 

12.0 

1 

( 
0.3 
O.IM 

r    BYM 

)     .   - 
its o 
iss   n 

V ̂
 

- 
V s. 1 

o.soto   0 V 
- s^ 

10.0 s 1 
- 

L... 
, 

«.0 

- 

- 
• 

«.0 

- 

- 

4.0 

- 
r        r 

- 

2.0 

- 

- 

U ,  - 
■ • 

• 

• 

0  4 10 

(NONOIMKNSIONM   s I Ht * MWlJiE DPTANrK FROM VIRTUAL APtX» 

Fig.   22r    Configuration IV,     a - -10,    62  " 63 " +39 

Nu/^/Re    v«.   X      lower  surface 

277 



1.0 

2.1 

2.4 

2.0 

1.6 

1.2 

0.« 

0.4 

t—v' Upp« r Surfte« 

X"       BTM 

0.605«       0 
0 6623       > 

~ 

/ » 0. TM6      a 
e.iirs     : _ / 

/ O.tTM)      0 4 J 
1 / 

1         A 
f 

i        / '       / 

/ 

- 

- 

- 

- 
I 

- 
m 

- 
• 

- 
■ 

- 
• 

« 
1 

(•) _ 
» * • 

0.2 0.4 

v 
0.8 

(NONDtMKNSIONAI. SEMISPAN mSTANm 

Fig.  22«    Configuration  IV,      i -  -10,    '>2 - h, - +39 

Nu/,, Äe    vs.   Y*    upper  surface 

1.0 

278 



2.8 
Upper Surface 

l -   V N 
^ , ''one 

-^ 

2.4   

^v 

s 
l 

Y        SYM 

0.10«3       « 
0,1977       p 
0.3125     0 
0.M2S      0 
0. R020      0 

V 
\^ 
^ 

2.0 

N^ 

- 

1.6 

- 

1.2 

- 

- • 

0 8 

- 
> 

- 
i 

- 
■ 

• 

- 

» 

• 

ÜÜ    . ■ 

• 
•         • 

r • 
• 

0.4 0.8 1.0 

(NdSDIMKNSIONAI, STHEAMWISf: DISTANCK  FHOMVIHTtAI   Al'fX) 

FiR.   22t    ConfiRuration IV,      T -10,    f.. - 6, - +39 

Nu/^He^vs. X'     uppt r  surface 



• 

■ 

X" SYM 

0 

• 

iWtf iMTf«« 

• 
• 

• 

• i 

" 0.6058 
0.784t 
0.917: 
0.975C 

o □ 
t> 
0 

0.4 

M 

1.0 

0 4 

- 
i 

i 

X'         SYM 

0 Lower : iurfac« 

■ 

0 

• 
• 
• i 

0.7846 
0 9173 
0.9750 

D 
O 
o 

0.« 

1.0 

- X'          SYM 

0.6058     O 
0.7846     O 
0.9173     t> 
0.9750     O 

1    • » 

(c) 
• 
• 

• • 

■ 

< 

l&tl ■ urfic* 1 
1.0 

0.4 

0 
(d) IOWT  Surf«c« 

).4 

X" SYM 

0.6058 O 
0.7846 O 
0.9173 > 
0.97S0 Q 

1.0 

(NONDIMtNMONAI. SLMISPAN DISTANCE» 

Fig.  23 Configuration  IV, 

•) 62 " 63 "  "10 

b) 62 - 63 -  -20 

c) ^2 ' ^3 "  "30 

d)    t. 6, ■39 

•10,     Nu/V*ex v«.   Y',     lower surface 



0.4 

(Si Low>r Surftet 
0 z 

Y" SYM 

0 X 
0.3125 O 
0.5625 D 
0.8020 O 

0 4 0 6 OH 10 

0.4 
" 

- 
r 

Y' 

0 
0.312 
0.562 
0.802 

SYM 

(0 Lower  | iurfacc 

X 
s    0 
»     0 
}     0 

1 
1 

« »           ^ 
^ 

O.J 0 4 0 • 0 1 10 

- Y'          SYM 

■ 

(8) kW"  | ur(ace 

0 
0.312 
0.562 
}.802 

X 
5     0 
i   a 
3     0 

I 

b 2 f 4 0 • 0 t 10 

0.4 

- T'          SYM 

(h) JMI ; ur<4ct 

u 
0.3125 
0.5625 
_.-   . 

0 
0 
0 

■ 

 L 
0  4 0 6 10 

X' 

(NONDIMtNSIONAL STHEAMWBE DBTANCE FROM VIRTUAL APtX) 

Fig.  23    Configuration IV, 

«•) 2 " f'3 

f) 62 - f3 

g) 62 - fj 

h) 62 - fij 

-10 

-20 

-30 

-39 

■10,    Nu/,,He" vs.   X',     lower  surface 



( ) i 0 

14 0 ' 
Upper Surfacr 

mm^ I %'       BTU 

0.00M       o 
coots 
0.TS40       D 
e.tiTs     c> 
o.trro    o 

~" 
— 

J 
- / 

/ 11.0 ■^7 

/ 

?   / / 

10.0 / 
/ 

• 

1.0 

- 

- 

«.0 

- 
» 

- • 

• 

4.0 

- 

- 

1   0 

- » i 
> 

- 

0 itt ._ , 

i 

■ 

• 
■ 
■ 

■ 

0.2 0.4 0.6 0.0 1.0 

(MONI)t«f-NSIONAL StMBPAN DISTANCE) 

Ftg.   ^'31    Cc  figuration  IV,      ■  -   -10,     I. ■ •. ■ >!• 

Nu/^Ce"  vs.   Y'     upper  surface 

282 



14.0 
I'ppar Surtec* 1 -V s **^^ „«Ji 
-\ 

IS.O 

 ^Ss; 

\ V 
- 

r        8YM 

0. IMS       « 
o.irr     t> 
0.1115      O 
0. MIS      O 
0. SOI«      o 

X 
\v ^s 

10.0 

^ s. 
• 

•.0 

- 

- 

«.0 

- • 

- • 

■ 

4.0 

- 

- 

1.0 

- ■ 

• 
• 

- 

. A 

u 1 
■ 

• 
» 

I I 0.6 1.0 

(NONDIMENSIONA1. STREAMWt.   DISTANCE FROM VIHT1 AI   APEX) 

Flg.   23J    Configuration IV,      i  -   -10,    6. ■     . " 

Nu/V Re- "s.  X'     upper  surface 

■10 

283 



,..... 

te.o 

1-

Jg -JJ;; 
~ 

8.0 

1-

1-

l l(k) 
0 

0 

r-

-
111.0 

1-

lu -JR.; 
,_ 

s.o 

1-

~ 

0 
tl) 
0 

• 
• 

I 

• • 

!" 
X' 

0.6058 
0.6913 

~ 0.7846 

~ 
0.9173 

• Surface I 0.9750 • Upper • 
0.2 0.4 0.6 0.8 

y• 

(l'IONDIM:ENSlONA L 8EMJSPAN DIBTANCE) 

I 

y SYM 

0.1083 X 
0.11171 £> 
0.3125 <> 
0.5625 0 
0.8020 0 

Upper ~urface 

- i ·. .. _ • • I 
0.2 0.4 0.6 0,6 

x• 
(NONDIM'EN810NAL STREAMWIIE DISTANCE FROM VIRTUAL APEX) 

Fig. 23 Configuration IV, a • -10. o2 • 1.1 3 • ·20 

k) Nu/~ va. Y' t1pper surface 

l) Nu//fi:'" va. X 1 upper surf a<- e 
X 

284 

SYH 

0 
)( 

c 
£> 
<) 

1.0 

• 

• • 

• 
1-

1,0 



,--

~ 

24.0 

~ 

• 
t-

16,0 

1-
.. 

lu -
1- t 

..;;;; 
8,0 

x• SYM 
~ 

'4··- - 0.60.51 0 
0.6923 X 

1- o. 7146 0 
~ 

" o:;~;13 I> 
• 0 0 <> (m) • Uppn urface I • 0 

0 0.2 0,4 0.6 0,8 1,0 

Y' 
(NONDJM!NS10NA L SEMISPAN DISTANCE} 

..... 

24.0 

-
• • 

f.-

Y' SYH • H!.O 

• 
1- 0.1083 X 

0.1877 t> 
0.3125 <> 
0.5625 0 

1- 0.8020 0 
lo> • 

8,0 

t-

1-
Uppor rrfm 

ltn) 
.. 

' • 
0 

0 0,2 0.4 0.6 0,8 1,0 

x• 
(NONDtMENSIONA L !ITREAMWlflt DI!TANCE FROM VlRTUA L APEX} 

Fig, 23 Configuration IV, a • -10, 1;2-1;3• -30 

Ill) Nu/vtre;" va, Y' upper surface 

n) Nu/vtre;"vs. X' upper surface 

285 



h -Jb; 

.... 

r-

1-

u.o 

f-

f-

11.0 

r-

.... 
0 

Ko) 
Q 

.....-

-

f-

111.0 

f-

i-

11.0 

f-

1-
(p) 

0 
0 

• 

l 

• • 

-- ;-

" .. X' 

0.6058 

• 0.6923 
• ~ • o. 7846 

• lg::~~~ • I 

Upper urface 
0.2 0.4 0.6 0,11 

y• 

(NONDIMEH910NALSEM'I8PAN DIBTANCE) 

Y' SYH 

0.1083 X 
0,1817 t> 
0.3125 () 
0,.5625 0 
0.8020 ,Q_ 

Upper c••• ·- ·: • 
.. 

• 
0.2 0,4 0,11 0.8 

X' 
CNONDMENSTONA-L STREAPKN'ISE DISTANCE FROM Vlr.'l'UAI, APEX) 

Fig. 23 Configuration IV, a • -10, &2 • &3 • -39 

o} Nu/~vs. Y' upper surface 

p) Nu/~vs. X' uppor surface 

286 

SYH 

0 
X 
0 
r> 
¢ 

1. 0 

• 

• • 

Ill • 

"' 

... 
1,0 



4 1 

- 
t 

X'          SYM 

0.6058      0 

"f • 
1 ■ 

• 1 
• 

( 

' 0.7846      0 
0.9173      t> 
0.9750     0 

Lwtr I lurfact 1 

0.2 0.4 0.6 0.9 1.0 

(NONDIMENSIONAL SEMBPAN DISTANCE) 

0.8 

0.4 

r ' 

- 

- 

- X' 

- 0.6058 
0.7846 
0.9173 
0.9750 

SYM 

0      " 
O 
0 
0 

* 
■ u t^n i hrtM 

• 

• • I 

1.0 

(NONDIMENSIONAL SEMBPAN DISTANCE) 

0.4 

(c) Low«r Surfact 

Y' SYM 

0    X 
0,3125 O 
0.5625  O 
0.8020 O 

1 0 

0.1 

lu 

0.4 

(NONDIMENSIONALSTKEAMWISE DISTANCE FROM VIRTUAL APEX) 

c 

- 

- 

- Y"          SYM 

i£2  Lower  ! >ar(«c» 

0 
0.312! 
0.562! 
0.802C 

X 
O 
D 

)     O 

I 
■ 

1 

0 2 0 4 • • 0  t 

X' 

(NONDtMENBIONALSTRlAMWBE DBTAMCE FRÜM VIRTUAL APEX) 

l  « 

Fig.   24    Configuration  IV,      T  - -20,     lower surface 

a)    Nu/vUe^ vs.   Y*   ,     >   .  -     )  - p 

b)    Nu/.UF^vs.   v<   , +10 2 i 

c) Nu/N«e^vS.   X'   , -     , - 0 

d) Nu/V1le""v8.   X'   ,     ',2  « fj - +10 

28' 



Nu 

1 1 0 
1 

MO " 
uppar sunat r 

"'    < "■—" ■ 
X' 

O.OOM 
0.00» 
O.TM« 
O.tlTS 
O.tTSO 

O 

~ 

i  J 

, ) 0 

0 J 
^7 / is.o i                  1 

/ / 

1    / f 

/    / t-   t 

10.0 ■j 
s 

• 

• 

9.»       

• .0 

- 

- 

_ • 

4.0 
• 

• 

- ■ 

_ 
> 
1 

1.0 f 

■ 

m 
• 

■ 

_ • 

0 
<•) 

0.2 0.4 0.6 0.« 1.0 

(NONDrMtWSlONAl  SfMPPAN DISTANCt) 

Flg.   24«    Configuration  IV,     T -  -20,    ' 2  " ' 3 " 0 

Nu/viCi     vi,   Y'     upper  surface 

IM 



14 0 
I'ppsr  > .rft   . 

I - V 
X 

""" ->^. ^ 
-^ -V. 

12.0 

- 

-   ^V 

v 
- 

r       SYM 

0. IMS       > 
0.1077       0 
0.J1J8      O 
0.5415      Q 
0.10»      O 

V| 
\. 

1 s_ 

10.0 

|N \ 

- ^ 

 r— 

t.o 

- 
• 

- 

«.0 

- 

- 

4.0 

- ■ 

- 
■ 

■ 

1 o 

- 
• • 

• 

- 
» • 

(O 

• 

» 
0.2 0.4 0.4 

X' 
(NONDIMEN8IONAI. STREAMWRr DBTANCE fROM VTHTUAI. APEX) 

Fig.   ?4f    Configuration IV,      r -  -20,    ' 2  '  ' 3 " 0 

Nu/^Hi-" vi.  X'    upper  surface 

l.o 

219 



3 1 0 

T • . Upper Surface 

^■— 

X'         ^YM 

O.MM       O 
0.6923       I 
0.784«      a 
0,»1TS       C> 
o.rrso    0 

~ 

- 

^ A   0 

1 

1 J 

5.0 ■ 

• 

7^ 

«   0 

- 
> » 

- 

1 0 

- 

- 

■ 

1 0 

- 

- 
• 

1.0 

- 
■ 

1 

• 
• 

■ 

- 
| 

0 
(K) 

• 

1         A _j 
0.2 0.4 0.8 0.8 1.0 

> 
(NUNI)tMf SSIONAI   SKMPPAN DISTANCE) 

Fig.  24g    Configuration IV,      i-  -20,     B« a Bj 

Nu/vWe~vs.  Y*     upper  surfac. 

+ 10 

290 



T.O 
I'pper Hurfkce c 

- V 
^ 

"^~ . t'on«. -A .^   

\ 

e.o — Y SYM  1 

^ X 
  

- 

o.ioas    ■ 
o. larr     (. 
0.S125     o 
0. M25      0 
O.MM     0 

\ 
^N >w 

s.o 

x 

1 ( 

-   

- 
- 

^—— 

< | 
4 0 

- 

- 

1 0 

- 
• 

2 0 

- • 
( 

P 

1 • 
• 

I c 

• 
• 

i 

feL M 

1 

1» 
<l I 1.0 

(NONDtMf NSIONAI   srHEAMWrsf  DfSTANCE FHOM V1RTI AI   AP   Xi 

Flg.   24h    ConflKuratlon  IV,      I  -   -.'0,     ' 2  - '      - +10 

Nu/^ He    vs.  X'     uppt r   nil 

291 



( 1 1 0 

2 ij .       . Lover Surface 

_-    _ _   ~^ X'       8TM 

O.MU      o 
•.TM«      Q 
».•ITS       f 
o.rtw    o 

- 

t -i 

_ / 
/ 

2.4 / 

/ 
/ 

2.0 / 
/ 

1.6 

- 

" 

1.2 

- 

- 

0.1 

" 

" 

0.4 

- 

- 

■ 

• • 
• 

i ■ 2 • 4 0. 6 04 A . 

(NONDIMfSSIONAl. SEMBl-^N  DISTANCE) 

Fig.   241    Configuration IV,     ci  -  -20,    6. - 6, - +20 

Hu/^ITe    vt.  Y'     lower  surface 

292 



1.9 
!>•». r Surface Spol tar 

2.4 

2.0 

1.6 

A 
1.2 

0.« 

0.4 

- V 
\v *N 

\ 

- 

Y"       SYM 

0 
0.1126     O 
0.M3S      Q 
0.i020      O^ 

V 
Sfc. 

^ \ 1 

N^ 
- 

\ s 1 

^d 
- 

- 

- 

- 

- 

- 

- 

- 

- 

.. 

• 

• 

1 
■ 

4» 

0.2 0 4 0 8 I   0 

(NONUIMKNSIONALSTREAMWISE mSTANCE FROM VIRTUAL APtX) 

F*g.   24J    Conflgxiratlon IV,      I -   -20,    6, " 63 ' +20 

Nu/X lie    v».  X*     lower  surface 

293 



X 

( 1 
1. 

1 0 

T 0, • Ppprr Surttce 
^^ 

X'       8YM 

O.M&S      o 
0.00B       ■ 
O.TM«      D 

_ 

J 
- / 

.O.tlTS       C> 
* 
^ / 

"••■""       V     .1 
A   A 

/ 
/ 

5.0 / 
/ 

«.0 

- 
• 

- 

1 0 

- 

■ 

• 

- 

1.0 

- 
• 

- 
■ 

1.0 

- 
■ 

• 
■ 

- 
• 

■ (k) 

• ► 

0.2 0.4 

(MUNDtMEHSIONALREMISPAN UPTANCE) 

0.8 .0 

I 

'..( 

4.0 

S.O 

2.0 

1.0  . 

Fig.   24k    Configuration  IV,     a -  -20,    I. ■ 5- ■ 4M 

Nu^^e    vs.  Y'     upper  surface 

2% 



T 0 
Upper Surf». < 

I 
. VJ s •*-^ ^ . '»f^ A 

II 0 

^s 

\ s 
— 

V       SYM 

0. IMS      . 
0.J8TT       ^ 
0.3118     O 
O.M»     D 
•.HM     O 

N s. ̂
 Ks 

1  A 

\ 
^ 

*"""" 

4  0 

< 

- 

^ o 

- 
• 

- 

1 o 

- 
0 

- 
n 

■■ 

- » • 

- 
r 

(1) 

' 

i 

0.2 

X' 
(NONDMENBtONAI  MTRRAMWPl DBTANCI   KROM VTHTI'.A l   ARX) 

rig.   24       Co iv,     a .   -20,     f   ,   -  >      - +20 

Nu/N Ri      VN.  X'     upper  surface 

i. 

295 



A 

( » i 0 
.   

T« ■ 
umrt sunicc 

■ 22"^ .  X'       STM 

O.MH     o 
O.TM«      Q 
0.91TS       ^ 
errs«    o 

- 

~ / 
/ 

• 0 / 

/ 
/ 

5 0 / 
/ 

4 0 

- 

- 

1 0 

- 
i 

- 

1 e 

- 

- 

1  0 

- 

- 

■ 1 ■ M f 

• 

■ 

0 0 2 0 4 0. 6 0. K 1 o 

(NONDIMENSIONAL SEMBPAN DISTANCE) 

Fig.   24« 'Configuration IV,      a • -20,    62 - Bj - +30 

Nu/V1t(r~v«.  Y'     lower surface 

Ml 

296 



T.O 
U>«rr Surface Spoil» r 

• .0 

S.O 

4.0 

n- 

1.0 

2.0 

1.0 

h \ 

1 
i 

"^ 
^ 

- 

0 
0.3125     0 
0. S4tS     a 
0.0020      O 

^ 
\ 

"> 
\^ i 

^ V. 

- V— i 

»1 

- 

■ 

- 

- 
r 

- 

- 

- 

- 

- 

."> 

f 

 L 
r * 

U 4 0 6 0 « 10 

(NONDIMfcNSIONALSTKEAMWISt DITTANCE FROM V1RTLAL APEX) 

Fig.   2An    Configuration  IV,     a .  -20,    t     - ' ,  - +30 
i 

Nu/V He VB. X'  lower surface 

297 



0                                      1 
1 

0 

T Oj L     —^^ 
Upper Stirrac* 

» — 

•.MM      O 
• MB       . 
• .TM«     □ 
•.•ITl       C> 
•.•TM     0 

~" 

/ 

/ 
1 

A   0 •Sj / 

1 

> A 
/ 

V. / 

A   0 

- 
■ 

- 
■ 

1 0 

- 

- 
1 

1 0 

- 

- 
« 

1    A 

- m 

• 
■ 
• 

- 

i ^2  

m r • 

•.2 0.4 0.« 1.0 

Y' 

(NUNDIMENSlüNAl. SEMBPA,' UBTANCE) 

Fig,   24o    Configuration  IV,     T •  -20,    6, - 6, - +30 
2      "3 

Nu 

Nu/X We    vi.  Y*     upper  surface 

298 



T.O 
I'ppar Hurlac« 

\ . V. 
X 

'""' ■— ^ .^ 

-^ 

• fl 

- 

^v 

w^ 
Y'       «YM 

0.IO«S 
0. UTT       : 
o.ju»    o 
O.MtS      O 
O.MM     O 

V s. 
^ L 

s.o 

V 
\ 

- 

^ 

4.0 

- . 

- 
o 

1 0 

- 

- 
<- 

2.0 

- 
r 

■ 
r 

1  0 

- 1 n 

- 

<p) 

' • 

0 2 Ü.4 0 6 

v 
(NONDtMtNSIONAI   STREAMWISE ntSTANCE FROM VIRTUAL APEX) 

Fig.  2Up    Configuration  IV,      . -  -20,    h2 - f , • +30 

Nu/V ITc     vs.  X'     upper  surface 

l.o 

299 



A 

( » I 0 

Lower Surface 
T 0 • 

p •   —   — I  N x*     rml 

O.MM      0 
O.TM«      D 
o.»m     : 
O.tTM      0   1 

p 
4 

La / 
/ 

• 0 / 

/ 

/ 

5 0 / y 

4.0 

- 

- 

1.0 

— 

- • 

1.0 

- 

- 

1  0 

- 

- 

1 

• 

: •   (q 
t • 

0.4 0.« 1.0 

(NONDIMENSIONAL SEMDPAN  DISTANCE) 

Ftg.  24q    Configuration IV,     a - -20,     6     - 6     - +39 

Nu/X Hi     vi.  Y'     lower  surface 

300 



Lower Surface 
T,0 

Spoilr 

«.0 

5.0 

4.0 

J'". 

9.0 

1.0 

1.0 

- V 
\ 
\ 

L 

r        8YM 

0 
O.JIM     0 
0. MIS      D 
0.8010     0 

T 
X, 

- 
X 
\ • 

V ̂ . 

- Ss, 
i 

N |      • 

- 

- 

- 

- r 

- 

- 

t 

- 

- 

(r) 

■ • 
1 

m 

• 
• 

11 I 0 4 0 6 0 » 10 

(NONDrMKNSIONAl. STREAMWTSE HBTANCE FROM VIRTIAL APEX) 

Fig.   24r    Configuration IV,      i - -20,     tl2 " 63 " 

Nij/V/Ke    va.  X'     lower surface 

-»39 

301 



Nu 

( > i 0 

T • ■ 
Upprr Surfacr 

_ t X*         «YM 

O.MM       0 
0.«»23       ■ 
O.TM«      0 
0,»1T3        ^ 
0.07M      0 

■— 

. 

y 
' / 

^7 / •.0 

/ 

> / 

/ 

5.0 ■ T 

4.0 

- 
» 

- 

1 0 

- 

* 

- 

1.0 

- 

- 
■ 

1.0 

■ 
• 

■ 
• 

0 
(•) 

• 

► 
» 
* 

• 

0.2 0.4 0.6 

> 
0. B 

(NUNDIMENSIONAI  StMPPAN DBTANCE) 

Flg.  24«    Configuration IV,     J - -20,    62 - 63 - +39 

Nu/ylle-vi.   Y'    upper   surface 

1.0 

302 



.":, 

T.O 
Upper Surface 

\ - V N 
— ^ . ^oie -A 

« 0 

- 

^ 

\ 
X. 

0. lom      . 
0. HT7       (> 
0.3128     0 
O.MtS     0 
o. soto    o 

x v. ̂
 i 

i.O X, 
- N 

4.0 

- < 

- 

^ o 

- 

• 

2.0 

- 

- 
• 

1 0 

- 
( 

» • 
• 

- 

(t) 

» • 
• 

• 
i 

0.2 0.4 |  , ,,  - 1.0 

(NdNPlMKNSIONAl MHKAMWrSF PISTANCE FROM VIRTL'Al. APEXI 

Fig.   24t    Configuration  IV,      I - -20,    r     - >     - +39 

Nu/V fte    vs.  X'     upper  surface 

303 



0.4 

•     (•) LOWT Surfac« 
0.2 0.4 0.6 

X' 

OfH 

SYM 

Ü.6058 O 
0.7846 O 
0.9173 t> 
0.9750 Q 

1.0 

0.4 
" 

- X'         SYM 

0 

• 

L«^r « lurfac« 

• 

1 t 1 

0.6058 
0.7846 
0.9173 
0.9750 

O 
a 
t> 
o 

0.2 0.4 0.6 Off) 1.0 

0.4 

■tt - x- SYM 

0 

• 

(c) Lower lurfsc« 
• I 

■ 
i 

i 

0.6058 
0.7846 
0.9173 
0.9750 

O 
a 
> 
o 

0.4 0.6 o.s 1.0 

0.4 

~ 

► 

x1 SYM 

1 

HI 

L«#«r urfac« 

• • 
i      J 

t 
• 

i 

t 

" 0.6058 
0.7846 
0.9173 
0.975C 

O 
a 
t> 
o 

0.2 0.4 0.6 0.« 1.0 

(NONDIMtSSIONAL SFMBPAN   DISTANCE» 

Fig.   25    Configuration IV,     a ■ -20,     Nu/v1Ie^v8.  Y1,     lower surface 

«)     62  - 63 - -10 

b) »2 - ^3 " '20 

c) f>2 - 63 " ■30 

d)    Cj - 63 •39 

304 



0.4 

ti> Lernet Surfte« 

Y' 

0 
0.3125 
0.5625 
Q.mo 

SYM 

X 
o 
O 
O 

0.2 0  4 0 6 '0.8 1.0 

0.4 
' 

- Y'         SYM 

0 i£2--, JAKJ urfact 

0 
0.312 
0.562 
0.802 

X 
5      0 
5     D 
3      0    | 

i 

• • 
0.2 0 4 0 • f0 8 1.0 

0.4 

- 
m 

Y"          SYM 

0 
(K) Low«r i iurfac« 

0 
0.312! 
0.562! 
0.H02C 

X 
0 
0 

)     0 

1 

1 
» 

r 
1           e 

0 2 0 4 0 6 0 8 10 

0.4 

- 1 Y'         SYM 

0 
(h) Lower  i > jrfac* 

0 
0.3125 
0.5625 
0.802C 

X 
• 0 

0 
0 1 

• 
II 

0 2 0 4 0 • 0 8 l.t 

X' 

(NONOtMENSIONALSTRKAMWBE OBTANCE FROM VIRTUAL APEX) 

Flg.   2J    Configuration IV,    -i  -  -20,  Nu/^RF'vs.  X',     lower  surface 

e) ^2 * ^3 '  "10 

f) &2 " 63 " '20 

ß) f>2 " t3 ' *30 

h)     62 - 63 -  -39 

305 



16.0 

la 

'« ..o 

- 

» 
• 

- 
* 

- 
» 
• 

X' 

0.6058 

SYM 

0 
X 
D 
D> 
0 

(1) 
■ 

■ 
a 

■ • ■ 

0.7846 
0.9173 
0.9750 

upper   suriac« 
0.2 0.4 0.6 0.H 1.0 

(NUNürWENSlONAl. SEMBPAN DISTANCE) 

lu 

" 

16.0 

" 

- 
• 

f          SYM 

6.0 

- 0.1083      X 
0.1877      > 
0.3125     0 

a 

- 
0.5625      G 
0.8020     0 

• 

0 (J) 

Uppar 1 urfac» 

■ >           » 

V 
• 

• 
■ > 

0 4 0.6 1.0 
X' 

(NONl)tMENSIOSAI  STREAMWISE DISTANCE FROM VIRTL'AI. APEX) 

Fig. 2i Configuration IV, a - -20, 6 

I) Nu/V1te~v». Y' upper surface 

J)    Nu/V Ke    va.   X'     upper  surface 

306 

■10 



24.0 

- » 

16.0 

- • 

- 
• 

• 

8.0 

- 
k 

- 

• 

X'          SYM 

0.6058      O 
-0.6923      X 

0.7846     O 
0.9173      t> 
0.9750     0 

(k) 
■ 

■ 1 Lpper 1 

i 

»urface 
I       , 

■ 

• 
• 

it 

0.2 0.4 1.0 

(NüNDIMENSIONAI. SEMISPAN DISTANCE) 

24.0 

- • 

• 

16.0 

Y'         SYM 

0.1083     X 
0.1877      t> 
0.3125      O 
0.5625      D 
0.8020      0 

- 
■ 

a 

- 
• 

8.0 

- 

0 
(J) 

Upper . urface 

■ » 
_ 

■ 
• 
• 1 • 

l.u 
X' 

(NONUIMENSIONAI, STREAMWISE DISTANCE  EROM VIRTI> I, M'V \) 

Fig.   25    Conflgurat  "n  IV,      I  -   -20,    S " r i 

k)     Nu/N 1?c    vs.  Y'     upper  surface 

I)     Nu/V1li~v«.  X1     upper   surface 

-20 

307 



I 
- 

14.0 

_ • 

• 
1 

- 
t 

u.o » 

- 

> 

«.0 

- 

- 
' • 

■ 
X' 

0.6058 
- 0.6923 

0.7846 
0.9173 
0.9750 

SYM 

O 
X     ■ 
0 
0 
0 M   ,. »     i u IT""-'.,, 

0.2 0.4 0.6 0.8 1.0 

(NUNDIMENSIONALSEMBPAN DISTANCE) 

24.0 

J«.0 

'% 

• .0 

— 

- 
■ 

• 

- • 
• Y' 

0.1083 
0.1877 

. 0.312? 
0.5625 
0.8020 

SYM 

X 
> 
0    . 
D 
O 

- 

- 

- 
i ■ 

• 
■ 

(n) 

Upper urfac« 

» 

♦ 

0.1 0.4 0.« 0.8 1.0 

(NOVDIMEN8IONAL »TRFAMWBE DmTANCC FROM VIRTUAL APEX) 

Fig.   25    Configuration IV,    a - -20,    ^ ' 63 " '30 

■)    Ru/v^n-vt.  Y'    upper «urfscc 

n)    Nu/£>/1Ci—v«.  X'    upptr «urface 



56.0 

48.0 

to.o 

92.0 

Nu 

24.0 

16.0 

8.0 

K r Uppt r Surfmce 

X'       STM 

0.80M      o 
o un     . 

■~' 

 4 

/ 0.7846      0 
0.917S        » 
0.8786     O ' / 

-7 / 

/ / 
"/       > 

f 
/      / t     / 

/ 

- 

- 

- 

• 

- 
» 

- 

} 
» 

- 

— 

• • 

■ 

(o) 
1 1 

.1    ■ 
0.2 0.4 0.6 0.8 1.0 

(NONDtMKNSIONAI. SF.MBPAN DISTANCE) 

Fig.   25o    Configuration IV,    a  -  -20,  6? " e,3 "  '** 

Nu/vUe-vs.  Y*    upper surface 

309 



M.O 
Upper Surface c 

- V N 
"^ ~«» ^ .Co«e 

-^ 

1 

«.0 

- 

^v 

•v 
— 

r     mi 

0.10M      « 
0.10TT      ^ 
0.3119     0 
0.5025      0 
0.S020      0 

V 
V. ̂

 

40.0 

V 
\ 

- ^ 

S2.U 

- 

- 
■ 

24.0 

- • 

- 
• 

lo.O 

- 
■ 

- » 

1.0 

- 

- 
' ■ 

e 

1 

0 
(1K   . 

t » 
■ 

0 4 0.6 

(NOSntMENSIONAI, STREAMWBE DISTANCE FROM VIRTtlAL APEX» 

Fig.   25p    Configuration IV,     a - -20,    6- - 6, - -39 

Nu/V lie    vs,  X'     upper surface 

310 

1.0 



0.4 

• 
• 
i i 

X' 

. 0.6058 

SYM 

O 

(•) 

* 
■ 
• 

■ 
i 

0.7846 
0.9173 
0.9750 

D 
t> 
0 

Low« 5 urf«c« '                1 
0.2 0.4 0.6 1.0 

(NONDIMENSIONAL SEMISPAN DISTANCE) 

I. 

0 4 

- 
• 
| » 

X'         SYM 

0,6058      O 
0.7846     O 
0.9173      > 
0.9750     0 

( » 

(b) 

> 

• ■ ■ 

0 Lower  - >urfac« 
0.2 0,4 0.6 1.0 

(NONDIMENSIONAL SEMISPAN DISTANCE) 

0 4 

- 
r 

1          r ■ 

Y'          SYM 

0 (•) Lowtr  5 urfact 

0 
0.312! 
0.562; 
0.802{ 

X 
.    O 
.    a 
)     0 

r • • 
0.2 0 4 0 6 0 8 1.0 

(NONDIMENSIONAL STREAMWISE DISTANCE FROM VIRTUAL APEX) 

0.4 

- 
■ 

• 
■ • 

Y' 

0 
0.312 
0.562 
0.802 

SYM 

i£>  Li^wer   ! 

- w   — 

iurfac« 

X 
5     O 
5      D 
3      O 

• 
• 

> 
■ 

0.2 0 4 0 6 10 

(NONDIMENSIONAL STREAMWISE DISTANCE FROM VIRTUAL APEX) 

Fig.  26    Configuration IV, i • -30,     lower surface 

a) Nu/^He-vs.   Y'   , 6,-5.-0 

b) Nu/V1le~vs.   Y'   , f^ " ^3 " +39 

c) Nu/V1ti^"vs,  X'   , 62 - ftj - 0 

d) Nu/„*i~vs.  X'   , ••••«« +39 

311 



Nu 

1 
1. 

1 0 
1 

14.0 . 
upper sunice 

• "        """  ' x1    vm 

0.6050      o 
0   6(13         a 

"* 

i   

- J 
• 

0. TM«      G 
O.tlTS      t> 
0,9750     0 ' J * 

^ / 12.0 

/ / » 

1                > f 
/              / t            / 

10.0 / 
/ 

1   0 

- 

- M 

«.0 

- • 
■ 

1 
| 

■ ■ 

4.0 
" 

- 

• 

■ 
- 

9   0 

- 

— 

0 
(•) 

0.2 0.4 0.6 

r 
(NONDIMENSIONAI. Sf MISPAN DISTANCE) 

0.« 1.0 

Flg. 26e   Configuration IV,    a - -30,    6, ■ 6, - 0 
2      "3 

Nu/yHi- vs.   Y'     upper surface 

312 



14.0 
Uppar Surlace 

I A 
\ 

^^^ . Coo, 

~i 
12.0 

- 

^V 

N s. 
• 

M 

0. IMS      ■ 
o, im    ^ 
0.S125      O 
0. M25      Q 
0.80M      O 

V • 

^ 

10.0 

- 

•.0 

- 

- 
■ 

1.0 

i 
• 

- 
i »    • 

•    ■ 

A 0 

- 
• 

- 

1.0 

- 
» 

- 

I m ■ 
0.2 0.4 0.6 0.8 1.0 

(NONDIMENSIONALSTREAMWBE DISTANCE FROM VIRTUAL APEX) 

Fig.  26f    Configuration IV,    a  -  -30,    bj  ' bl ' 

Nu/^/Re    vs.  X'     upper   surface 

313 



Nu 

0 
1 - 

i 0 

Upper Surface 
14 01 ■ ^~" 1 

x'     mt 

o.«os«    o 
o.«»sa 
O.TM«      0 
ctiTs    ^ 
0. tT50      0 

■ 

■ 

/ 

■ 
- / J v la.o -^y 

/ 

? / / 

10.0 r / 

1.0 

- 

- 

■ 

(.0 

- 
c 

| 

- 
• 
■ • » 

4.0 

- 
s 

- 
• 

1.0 

- 
■ 

- » 

0 Ill 
0.2 0.4 0.« 0.» 1.0 

(NONÜIMtNSIUNAl. SF.MBPAN DISTANCE) 

Flg.  26g    Configuration IV,     ■  - -30,     ^  " f 3 " +:J9 

Nu/^He    v«.  Y'     upper surface 

314 



14.0 
Upp*r Surfacr 

12.0 

to.o 

B.O 

6.0 

4.0 

2.0 

LV k n h-^ [co^ L\j It 

U 
!     ^v 

hs « 

p- 

r       8YM 

0. IMS       « 
o.irrT     ^ 
o.sits    o 
0. MIS      G 
0.8010      O 

v K. ^s 
X K 

[■ 
|- 

r 
■ 

I > 
• 

l     i t 

* 
• 

■ 

[~ 
• 
• 

U 
* 

k 
» 

l- 
m 

Kh) 
0.2 0.4 0.6 0.8 1.0 

(NONDrMFNSIONAl, STREAMMVPE DISTANCE FROM VIKTUAL APtX) 

Fig.  26h    Configuration IV,      I - -30,    ft. • 6j ■ +'>'' 

Nu/^Ue    vs.  X'     upper  surface 

315 



0.4 

fu 

lii Low«r  Surf«c« 
0.2 0.6 

X1^ SYM 

0.6038 O 
0.7846 O 
0.9173 > 
0.9750 O 

«*H 1.0 

(NONDIMENSIONAL SEMISPAN  DISTANCE) 

0.4 

t 

1o» LOOT Surfte« 
0.2 0.4 0.« 

X' 

%* 

SYM 

0.6O58 O 
0.7846 D 
0.9173 > 
0.9750 O 

1.0 

(NONDIMENSIONAL SEMBPAN  DISTANCE) 

0.4 

(C) LOWT Surfte« 

Y' 

0 
0.3125 
0.5625 
o.s <0 

SYM 

X 
O 
o 
o 

0  2 0 4 0 • »0 • 10 

(NONDIMENSIONAL STREAMWBE DBTANCE FROM VIRTUAL APEX) 

| 4 

- 
1 

Y1 

0 
0.3123 
0.5625 
Q.V92C 

SYM 

0 
(««) Lower 

■ 

lurfac« 

X 
O 
0 
0 1 w t 

0 2 0  4 • • X 0  » 10 

(NONDIMENSIONAL STREAMWBE DBTANCE FROM VIRTUAL APEX) 

Pig.   27    Configuration IV,     a -  -40,     lower  surface 

63 -0 a) mi/yili^ vs.  Y'   ,     62 

b) ltu/v/frj" vt.  Y'   ,     62 - Bj - +39 

c) Wu/j/ti^"vt.  X'   ,     (J2 - 8- - 0 

d) m/^n-y. X*   ,     62 - 63 - 4-39 

316 



1.0 

14.0 

12.0 

10.0 

«.0 

Nu 

t.o 

4.0 

2.0 

h—Y' Upp. r Surface 

__- x-     rm 

O.MM      o 
0. MS3 
0.T9M     a 
e.tirs    t> 
O.tTM     o 

i* 

/ • 
  / ->7 / 

/ 

1      / / 

• 

/      / 

/ 

- 

• 

- 

■ 

> 4 

- 
1 

» 
» • 

- • 

- 

■ 

■ 

- 

- 

•-^—^ 

(•) 

•  

0.2 0.4 0.« 

V 

(NONDIMEN8IONAL SEMISPAN DISTANCE) 

O.t 1.0 

Flg.   27«    Configuration  IV,     ■■  -40,    6,-6,-0 

l*u/v/ll«    vi. Y'     upper surface 

317 



A 

14.0 
Uppar Surf». .- 

\ - V 
X 

"^ "»^ 
.^!" 

~i 
lt.« 

- 

^ 

\ 
•V 

• 

— 

r       8YM 

e.iou     > 
o. ir T     t> 
•.»in    o 
O.MIS    a 
•.MM      O 

N s^ 

"S 

10.0 

- 

L_, 

».0 

- 

- 

«.0 

- 
i • ■ 

• 

- 
• 

A a 

- 
» 

■ 

• 

- 

!.• 

- 

- 

0 ID 
0 2 0.4 0.6 1.0 

(NONDIMENSIONAL STREAMWBE DISTANCE FROM VIRTUAL APEX) 

Fig.   27f    Configuration  IV,     ■ -  -40,    b, - 6, -  0 

Nu/^He    vs.   X'     upper  surface 



Nu_ 

K 

0 
1- 

i 0 

14 0 j 
i pprr nunare 

X'       8T¥ 
— 

0. «OM      o 

J -      1 
0. TMS      Q 
CUTS       f _ / / t.lTM      0 * ^J / 12.0 i 

1 / 
1       / f 

i       / t      r 

10.0 
-/ 

- 

_ * 

8.0 
■ 

- 

► 
• 

_ • 
» 

• 

a.o 
C 

- 

■ 

4.0 

- 
o 

■ 

J.O 

- 

» 

(D 
0.2 0.4 0.6 

> 
(Nt)NI)IMt\SIONAI  SKMPPAN DISTAN'E» 

Tig.   27g    Configuration IV,      i - -40,    ^?  - B. - +39 

1.0 

Nu/^ITe-vs.   Y'    upper surface 

319 



y^r 

u.o 
Upparturteo« 

I .V 
\ 

■^ '^^ ^ .^on. 

:-\ 

u.« 

- 

^v 
^ x 

— 

T«    rrn 

0. IMS      . 
0. 1 OTT         p 

•.SIM     O 
O.MM     Q 
O.MM    o 

x S^ 
"S 

10.0 

N 
\ 

- ^ 

1.0 

- i 

■ 

- 
■ 

0.0 

- • 

1 

• 

- 

4.0 

- 

» 
• 

- 
• 

i.O 

- 

- 

0 M 

• 

0.1 0.4 0.4 1.0 

(MONDIMENSIONAL8TREAMWBE DBTANCE EROM V1RTIAI. APEX) 

Fig.  27h     Configuration  IV,     a - -40,     6.  - h-  - +39 

Nu/vWe     vt. X*     upper  surface 

320 



■u 

or. 

0.4 

- X'         SYM 

0 
(•) lr9S,«F Imam 

• 

I 

0.60SS 
0.7846 
0.9173 
1.97! 

O 
a 

0. J 0.6 1.0 

(NONDIMENSIONAL SEMISPAN DISTANCE) 

8.0 

6.0 

■tt 

4.0 

1.0 

" 

- ► 

| 

1 

- 
► * 

» 

- 

■ 

• 
• 

- 

» 

- 

- 
■ 

- 

- 
X           SYM 

0.6058     0 

(b) Upp»r »urf«c« 

0.7846 
0.9173 
0.9750 

0 
> 
0 

0.2 0.4 0.« 

V 

(NONDIMENSIONAL SEMBPAN DISTANCE) 

0.» 10 

Fig.   28    Configuration IV,      i -   -50,    5- 

• )     Nu/^He    vs.  Y'     lower  surface 

b)    Nu/^He    vs.  Y'     upper  surface 

f j - 0 

321 



0 4 

- 
Y'          SYM 

0 
(c) - 

■ 
0.3125 
0.5625 
Ü.8020 

X 
0 
0 
0 la*9T . Surfte« 

• 
h       m 

\ 

0 2 1.0 

(NONUFMENSIONAl. STRtAlfWPf; DBTANCK FKOM VIRTUAL APEX) 

- • 
■ 

8.0 
Y'         SYM 

- 0.1083      X 
0.1877      t> 
0.3125      O 

• 

- 

0.S625      a 
0.8020      O 

i ■ 

1 

• 

«.0 

- 
• 

■M 

4.0 

- 

- 
t 

1.0 

- 

- 

■ M L'PP-r  ! urfac« ■ 
0 2 0.4 0.« 0.8 1.0 

(NONDIMFNSIONALSTREAMWPE DISTANCE FROM VIRTUAL APEX) 

Fig.   28    ConflRuratlon IV,     u -  -50,     (5-8,-0 

c) Nu/V*e    vs.  X*     lower surface 

d) Nu/V1lex vs.  X1    upper surface 

322 



5s 

3 i .0 

?  8, L       t           A 
Lower Surface 

^-r^--r X1        8YM 

0.605«       0 
O.TM«       □ 
0.0173        $ 

H 1 

_ 
/ 
/ 

/ 
/ 

2.0 / 

■ 

/ 

» 

- 

1    9 

- 
» 

- 

0.« 

- 

- 

B 

0   A 

- 
I 

i 
- • 

M 
0.4 i . t. Ii." 10 

1 

(NüNÜlMtNSlONAI. SEMPPAN  DISTANCK) 

Fig.   29«    Configuration VII,      i -  0,     Spoiler on 

,-6 Nu/N1te_v6.   Y',   lower  surface,     JU   /ft   x  10       -  3.3 

323 



» 

I.S 

S.4 

t.o 

1.« 

A 
t.t 

o.i 

(.4 

bowar Surfac« Spoil» r 

- V 
S^i 

^ s. 
— 0          | 

•.sm   0 
0.5418     Q 
0.0OM     O 

^x s* 
V 

\^ 
N 

- N V^_ ■   { 
^s 

- 

- 
■ 

- 

- 

i 

- 

- 

- 
• 

- 
• 

- • 

m 
0 2 0 4 0 • 0  8 

X' 

(NONDIMEN8IONAL STREAMWVE DBTANCE FROM VIRTUAL APEX) 

Fig.   29b    Configuration VII,     T - 0,     Spoiler on 

Mu/v/t«x v«.  X',   lower «urface.     Re /ft  x  10'6 - 3.3 

324 

10 



' 

1.2 

" • 

- 
• 

0.8 

- 
• 

- • 

0 4 

- 

1 

■ • 
» 

- 
■ X'         SYM 

0.6058      0 
- 0.6923      X 

0.7846      0 
0.9173      > 
0.9750     p 

(c) • L'pp«r  S urfac« 
0 

0.4 0.6 0.8 

y 

(NONürHENSIÜNAL SEMBPAN DtSTANCE) 

0.2 0.4 o.e 0.8 

x< 

1.0 

1   2 

- • 

" 
• 

Y' 

0 
0.108 
0.187 
0.312 

- 0.562 
0.802 

SYM 

♦    ■ 
3      X 
i      > 

s    0 
>    a  . 
3      0 

0 9 

- 
i 

■ 

- ► 

• 

0 4 

- 

» 

• ■ 
• 

- 
■ 

(d) lpp«r  Surfte« 

♦ 

i  
l.ö 

(NONDIMENSIONAI. STREAMWISE DBTANrE FROM VTRTl'AL APEX) 

Fig.   29    Configuration VII,     i - 0,    Spoiler  on 

-6 c) Nu/^inr" vs. Y',  upper  surface.    Re  /ft  x 10      - 3.3 
X oo 

d) Nu/S ftex  vs.  X',  upper surface,     Re^/ft  x 10-6 .33 

325 



1.0 

-----·--'\'' l.<J\If"r Sudact• 
~ · •. -r-· 

r-·~- rr~::M ~ ·r-- -=f 
1--. 
~ ... 

. - 0,111.411 0 f-- --- --· 

I 0,9l'f3 ~ 

-

~---[77- f--·-· ------ f-·-----. ... f----- --·--

1tl~ 
f-· ·-· 

-t---- --·- --------

~- L. • +- , ____ 
--' I 

·r~-t- --

~--------L __ 
I 
I 

.. I 

1. 2~---~--+- ·- --- -

t __ J_ • 

~· I . I 
' t··--··----+--

t- I 
l I )- ·---- ~--- ----·-~ --

J t _____ 
i-• L . 

--- ·-- -
f--· 1-

II 
(e le 

<• 0,7 0,1\ 1.0 
'I' 

Flg, 29e Configuration Vll, ·' • O, S;>ollcr on 

R~:ST AVAILABLE COPY 



Lower Surface 

"' 
Spoiler 

I I 
1-

~ 
I I 
I I 

2.,4 

,..... ~ ! I 
Y' SYM ""'-... 

I I '--- " 0 . 
""' ! 0.3125 (> 

......... ! - 0,5625 0 
0,8020 0 ""-.. I i 

1- I ~ 
............ 

! I 
I I 

::.o 
"""' 

I I 

!- "'--
I I 

!- I 
---·· 
1-

!- I 
1.2 

- • 

- • 

0.8 

-
I<' 

- v,--- 1·-. .. 
I • 0,4 .. 

!- .. 

1- I 
. 

(f) 
() 

0 0 ., 0.4 0.6 0.8 1.0 

X' 
(NOND!MENSIONA L ST REA MW!SF. fliSTANCE FrtOM \'lRTU.H .... P~:X) 

Fig. Z9f Confir;urntion V:I, a ~ 0, Spoil<•r on 

r;u/.,~ vs. X', .lot</er !iurfJ<C<', Re /ft x 10-6 • 1.1 
X M 

.l27 



r-

1-

1, 2 

1-

1-

0,8 

1-

1-

0,4 

1-

1-

(g) 
0 

0 

1-

-
1.2 

1-

.... 
0.8 

1-

-
0,4 

1-

f-

0 
0 

(h) 

-"'-
• 

1-- 1-

• 

.. 
' 

• .. • • 

• • 
• , X' SYM 

I 0.6058 0 
0.6923 X 
o. 7846 0 
0.9173 I> 

Upper Surface 0.~750 <> 
0,2 0.4 0.6 0,8 1.0 

Y' 
(NONDIMENSJONAL SEMISPAN D1STANCE) 

• 

Y' SYM • 

0 + 
0.1083 X 
0.1877 I> 
0.3125 <> 
0.5625 0 1- t-0.8020 0 

+ • • 

~ • • .. 
• A 

• 
• 

+ 

+ 

Upper Surface + .. .. . 0.2 0.4 0,6 0.8 1.0 
x• 

(NON'DtMl:NSJONA L STREAMWlSE DISTANCE FROM VIRTUAL APEX) 

Fir,, 29 Configuration VII, a • 0, Spoiler on 

g} Nu/~ vs. Y'' upper surface, Re,../ft -6 
X 10 • 1.1 

h) Nu/.;tre;," vs • X' • upper surface, Re /ft -6 
X 10 ., 1.1 .. 

328 



0.8 

ig 

(l) Lower Surface 
o.^ 0.4 0.6 

X' SYM 

0.6058 O 
0.7846 O 
0.9173  fr 

— 
e.« i.o 

(NOVUlMtNSIONAL SEMISPAN DISTANCE) 

|  . 

S - 

0.4 

- 

  

« 

_ 

i 

Y*          SYM 

0           X 
0.3125     O 

r "■ 

- 0.5625      O 
0.8020      O 

1 

• 

1 
■ ■ 

- • 

O) Lower   Surfec« 

0.2 0 4 0 6 0 t 1  0 

(NONUIMESSIONALSTREAMWISE DBTANCE FROM VTRTlAt. APEX) 

Flg.   29    Configuration Vll,      l -  -10,     Spoiler on 

l)    Nu/. He-vs.  Y'     lower  surface.    Re /ft  x 10'    • 3.3 

J)    Nu/.Ke^'vs.  X'     lower  surface.    Re /ft  x 10'6 -  3.3 



>, 

I'pper Sur(«cr 

1 - V 
^N 

^^ b^ :i ——— 

».4 

^V 

\ 
"S • 

• 

— 

r    tru 

0      * 
0. IMS      > 
0.IITT       » 
e.sits    o 
0.S4S8      0 
•.MS«      0 

V s^ 
^s s 

».0 

\ 

\ 

- 
> 

• 

■ 

- 

• 

• 

- 

1.2 

- 

- 
■ • 

0 t 

- 

• 

- 
• 

0.4 

- • 

- 

0 <u    , 
♦ 

0 2 0.4 0.6 

(NONDWENSIONAI, STREAMWPt DISTANCE FROM VIRTUAL APEX> 

Fig.  29k    Configuration VII,     a .  -10,     Spoiler on 

Nu/v/*irvi.   Y'     upper »urface ,     Re  /ft  x   10'     -  3.3 

1.0 



A. 

1 i 0 

7 H 
I    - 

, . a ^J 
Uppf r Surface 

. "■""" x-    sru 

0.60M       O 
0.«921 
0. TM«      D 
O.tlTS       t> 
0.9750      0 

— 

• 

/ 

■ 
4 

' / 

■^7 / ^   A 

/ 

2.0 / s • 

• 
• 

1    A 

- 
• 

■ 
i 

• 

- 

- 

- 
• 

- 

■ 

- 

■ 

i 

- 
' 

- 

_ 
i 

0.4 1.0 

(NONUrWKNSIONAL SEMISPAN PSTANCt) 

Fig.  29/    Configuration Vll,      ' •  -10,     Spoiler on 

Su /s^Cr~\/s,  X'     upper surface,     Re /ft  x 10'     -  3.3 



0 % 

- 

0.4 

» 

- X'   SYM 

. 0.6058  O 
0.7846  0 
0.9173  0 

i 

(■) Lowtr Surfte* 

1 > 

» 

o' ——•  
•     0.6 1.0 

(NOSPIMtNSIONAL SEMBPAN  DISTANCE) 

0.8 

- 

- 

* 

n A 

Y' 

0 
0.3125 
0.5625 
0.802C 

SYM 

X 
O 
D 
O - 

- 

0 
In) L<*#»r »urfac« ■ 

1 
• 

c: 0 4 0 • too 

(NONDIMENSIONALSTREAMWISE DBTANCE FROM VIRTUAL APEX» 

Fig.   29    Configuration VII,     ■ - -20,     Spoiler  on 

o)    Nu/V«r^v8,   Y'     lower «urface,     Rmjft  x  I0'6 -  3.3 

n)    Nu/S*ex  vs.  X*     lower surface.     Re  /ft  x  10"6 - 3.3 

10 



Nu 

» i 0 

T A ' Upper Surface 
" x-     mi 

O.MM      o 
O.MS      ■ 
O.TM«     a 
0.IIT3        ^ 
O.OTM      0 

~" 

4 

/ 

"   i / 
-; / < 0 

/ 
/ 

6.0 ■/ 
/ 

• 
• 

i 

4 0 

- 
• 

■ 

- 

1 0 

- 

- » • 

1 0 

- - 

- 
• 

1.0 

- ■ 

- 

. -i.°> i   .i 
0.2 0.6 0.8 1.0 

(NONDIMKNSIONAL SEMISPAN DISTANCE) 

Flg.   29o    Configuration VII,     1 • -20,     Spoiler on 
• 6 

Nu/%irr"vs.  V    upper  surface.     Re./ft  x 10      -  3.3 



f.. 
Upper Surface 

! 

:\ 
\ 

-~^- . foie 4 
• 0 

- 

r 

V 

^ s. Y"       8YM 

0          ♦ 
O.IOM      . 
o.im     ^ 
o.sm    o 
CM»    a 
•.MM     O 

V s^ 

^v v^ 
♦   ^Sw^ 

% 

- 
• 

■ 

• 

4.0 

- 
• 

- 
• 

a 

1 0 

- 

♦ 

■ • 

t.e 

- • 

- 
• 

1  0 

- t 

- 

0 

• 

(p) 

* 

0.4 0.6 0.8 1.0 

(NONDIMENSIONAl. STREAMWBE DISTANCE FROM VTRTIAI  APEX) 

Flg.   29p    ConfigUMtlon VII,     a •  -20,     Spoiler on 

^6 Nu/vinF~vs.  X'     upper  surface,     Re^/ft x 10*    »3.3 



0 
1 i 

i .0 

7,0 r   . lAmer ^uriacf 
" — .  X' 

O.MM 
0.7*46 

STM 

o 
□ 

- 

i a 

/ 
0.9173 1 

/ 
«.0 / 

/ 
/ 

s.o / 
/ 

4.0 

- 

3 0 

- 

- 
1 

1 0 

- 

- 

1  0 

■ 

■ 

(•) 
 1 

0.2 1.0 

(NONUIMt VSIONAl, StMISPAN OISTANCE» 

Fig.   30a    Configuration VIII,     I   ■ 0,     Spoiler  on,  Fins on 

Nu/^lfe-vs.  Y',   Imier surface,     Re  /ft  x  10*    •  3.3 



Mi 

T. 0 
Lower Surfte« SpolUr 

t - V 
\J • 

*"% s^ 1 

• .0 

Y         8YM 

0 
0.3116     O 
O.MM      Q 
O.OMO      O   J 

V x. 
- 

x s. 1 

V 

- N 
8.0 "^S 

- ' 

- 

- 

- 

- • 

- 

- 
■ t 

*• w 

- 

- 
• 

■ (b) 

■ 

1 

0 2 0 4 0 6 10 

INUSDIMKNSWNALSTREAMWISE DISTANCE FROM VIRTUAL APEX) 

Flg.   30b    Configuration VIII,     i  • 0,    Spoiler on,   Fins on 

Nu/Virr~vi.  X',   lowr  surface,    Re /ft  x  10'6 -  3.3 



1.0 

2.8 

2.4 

2.0 

1.6 

. K 

1.2 

0.8 

0.4 

r   ■      - Upp€ r Surface 

1 X'      »TM 

«.«CM      0 
0 6t23       • 

~ 

d 
/ 0.TM6      D 

O.tlTS       ^ m / / 
\ 

0. »T50     0 
^ / 

1 / 
1   / r 
1     / t      / 

/ / 

- 

- 

- » 

• 

- • 

- ■ • 

- : 

■ 
- 

(c) ■          » —i 
0.4 0.6 0.8 1.0 

(NOM)rVtNSIONAL SEMISPAN ntSTANCE) 

Fig.   30c    Configuration VIII,      i  - 0,     Spoiler on.   Fins on 

Nu/^Re-vs.  V',  upper  surface,    Re^/ft   x  10      -  3.3 



a.f 
I'pprr Surfac« 

1 - V 
X 

"*^- '£*- -A 
2.4 — 

^V 

\ 
\ • 

0           « 
0. IMS 
O.liTT       p 
0.S1SS     o 
0. MtS      □ 
•.MM      0 

N S. ^v L 

2.0 X 
- 

1 

- 

- 

1    2 

- 
♦ 

• 

- 
• 

- • 

- > • 

- 

■ 

• • 

- 
• 

■ 

ü  1 
0 2 0 8 0 § 1.0 

(NONOmENfflONAI. STREAMWM: nPTANCi: FROM VIHTt'AL APEX» 

Fig.   30d    Configuration VIII,      i   -  0,     Spoiler  on.  Fins  on 

Nu/V 1te~ vt.  X',  upper   surface,     R^/ft «10      -  3.3 



1 1 

T 0 "      , i^owrr zHinacr 
■ - - te*= "■ X' 

O.COM 

O.tlTS 
o »-so 

STM 

0 
□ 
P 
0 

- 

—t ' 

_ 
/ 

7 

 1 

1 

«.0 

/ f 

p 

  — 

5 0 

- 
* 

4.0 

  

S.O — 

- — 

T " 

- 

1  C 

'-• 

1 
o 

- 

(-) ■ 

0.2 1.0 

(NOSDIMKSSIONAL Sf MLSPAN  OISTANCE) 

Fig.   31a    Conll,:ur.it ion   IX, -  0,    ' 0   -     . +20 

Nu/.RT'vs. Y'  lower surface    Re /ft x 10  - 3 1 

339 



.*■ 

T.» 
Lower Surfic« SpolUr 

- V 
SJ f             | 

^ 

\. 

••• 

Y'        SYM 

0 
•.1115      0 
O.MtS      0 
O.tOM      O 

V 
Nv 

- 
V S. • 

^ ^ 1 

- \ S- i 
1 

5.0 X 
- N 

r 

- 

- 

•• " 

- 

- 

- • 

- 

- 

1.0 

- 

1 

M 
m • 

• 

0 2 0  4 0 • o a 10 

(NONDIMENaiONALSTREAMWni. OmTANCE FROM VIRTUAL APEX) 

Tig.   31b    Configuration IX,    a - 0,    öj - ftj - +20 

Mu/vfT^vt. X'      lower  surface       M^/ft x  lO"* -3.3 

340 



1.0 

2.« 

2.0 

1.6 

A 
1.2 

0.4 

H r . Upp. r Sorfacf 

%•    mt 

0.«OM       O 
O.MtS 
0. TM«      Q 
o.tiTs     ; 
O.tTM      O 

* 
  

/ 

/ •f / 1 

1 
1             A 
/            / 

/ 

/ 

" 

- 

" 

" 

- t 

p 

- 
0 

c 

- 
r 

- 

(O 
1 

• 
• 

0.2 0.4 0.6 0.8 1.0 

(NONDrVtNSIUNAl  StMBPAN DISTANCE» 

Fig.   31c    Configuration  IX,     a • 0,    62 - 6, - +20 

.-<) Nu/^'Ur'v«.   Y'     upper  surface      **Jit x  10      -  3.3 

341 



M 
Uppar Surfst r 

t - V 
\ 

^"^^ . col>» -A 
2.4 

^V X. *s r gm V • 

■ 
• 

0.1M3 
O.IITT 

X, ^v 
S 

•.31*9 0 ^^ i 
- «.MtS D V, 

2.0 
o not* 0 x, 

- ^ 

1.« 

- 

_ 

♦ 

_ 

1.2 

- 

o 

" 
■ 

• 
■ * 

- 

A •: 

- 
• 

« 
_ ■ 

0 («) . 
a • 

0 2 0.4 0.« 0.1 1.0 

X' 

(NONDIMfSSIONAI  STHEAMWISK niSTANCr KHOM VIHTl'AL ATtX) 

Fig.   lid    Conflgur«tlon  IX,     i -  0,    t.  - 6     -  +20 

.-6 Nu/Virex  v   .  X'     upper  «urface        »«./ft ■   10      -  3.3 

U2 



24.0 

ie.o 

8.0 

r 

- 

ft ft 

- 

« 

h 
X' 

0.6058 
" 0.7846 

0.9173 
0.9750 

SYM 

0 

k (-) 

■ 

9 

a 
t> 
0 

Lowtr  S urfac« 1                1 
0.2 0.4 0.« 1.0 

(NONUIMtSSIOWAL  SKMBPAN  DISTANCE) 

24.0 

- 

- 
i 

1«.0 

Y'          SYM 

r       x 
0.3125      0 
0.5625      G 
0.8020      0 - 

8.0 

- 

- 

(») Lower : ■IM , ft 

10 

IMiSIMMENSIOSAI   ^IHMMWISI   DM A M t KHOM VIH IM M    M't \> 

Fig.   31    Configuration   IX, 0. + 39 

e) Nu/. He vs. Y*  lower surface      .,     -6  , , v  x Re /ft x 10  • 3.3 

f) Nu/. Re vs. X*  lower surface 
'    s  x 

343 



1.» 

— 

- 
■ 

- 
• 

• 
m 

t ■ 

X'         SYM 

0.6058      0 

u I   UPP«r Surfact • t 

U.tVlJ 
0.7846 
0.9173 
0.9750 

0 
> 
0 

0.2 0.4 

i^'SDmf N8IONAL8EMBPAN DISTANCE) 

0.8 1.0 

3 o 

" 
■ 

- Y"          SYM 

0       -♦- 
0.1083     X 
0.1877      t> 
0.3125     O 
0.5625      O 
0.8020      0 

t.» 

- 

" 

. 

1.0 

" 

♦ 

» 

- 
i 

n 

» 

* 

o 
(h) Lpp«r  ! 

« 

>urf«c« 
♦ ■     I 

02 0 4 06 -> 

X" 
(NONDIWENSIONALSTREAMWBE nPTANl E FROM VIRTUAL APEX) 

Fig.   31    Configuration  IX,     '  - 0,    ^ " ^3  " +39 

g)    fc^S v..   Y'     upper  surface        ^^ ^   ^-6 . , j 

h)    Nu/^He-va.  X'     upper  aur;. 

344 

1.0 



0.8 

- 

0.4 

- 

- 
1 

X' 

0.6058 
0.7846 
0.9173 
0.9750 

SYM 

0 
a 
> 
0 

(•) ► • 
0 

Lower i urfac» 1                1 
0.2 1.0 

(SOVniMf NMOSAI   «ifMISPAN DISTANCE» 

0.8 

- 

0  4 

- 

- 
i 

• Y'          SYM 

0           X 
0.3125      O 
0.5625      O 
O.8020     O 

(b) 

f 

L.-wer   I ur t«ce 1 
0 4 0 6 0 8 1.0 

(NONDIMtNSIONAL STREAMWISE DISTANCE  f RUM VTRTl AL APEX) 

Fig.   32    Configuration IX, 0,     I 

• )    Nu/^Ue^vs.   Y'     lower  surface 

b)    Nu/V fte^ vs.  X'     lower surface 

-20 

Re   /ft  x   10      -  3.3 

34 5 



.«-. 

( 
———1 

I 0 

T Oj 
Upper Surface 

x     rm 

O.MM       O 
o.wa     ■ 
O.TM«      O 
CUTS       C> 
0.M5O      0 

~" 
, 

7 
1 

' / 
>J / CO 

/ 

? / / 

5.0 / 
s 

i   0 

- 

• 

- 

1 0 

- 

• 

- 

1.0 

» 

1.0 

- 
0 

- 
. 

1 

1 

0 
(c) 0 

0.2 0.4 0.8 1.0 

(NONDMENSIONAl. SEMBPAN PBTANCE) 

Fig.   32c     Configuration  IX,      i  -  0,    fcj   - (>,  -  -20 

Nu/Vte^v8.  Y'     upper  surface      M^/ft x   10*    -  3.3 

3A6 



T.O 
Uppar Surface         e 

-   V 
\ 

^* ^* ^ a tone A i 

« 0 

- 

-^^ 

\ s. 
a 

A 

Y' «YM X • 
- 0 

0.10*3 
♦ 
1 

\, 
^V i 

0. UTT P ^s. 
0.J125 0 \ 1 

- 0.M2S 0 •«^ 

5.0 
O.MM 0 ^s^ L— 

- 
^ 

• 

4 0 

• 

- 

3.0 

- 

n 

2.0   

    «  

> 
» 

1  0 
. • 

■ - 

- 

(J) 

• 
♦ 

0.4 0.6 1.0 

X' 

(NONI)rm VSIOVAI  x I Kf *M\MSE DISTANCE FROM VIHTL'AI. APEX) 

Fig.   32d    Configuration  IX,     J »0,    6? - 6, •  -20 

Nu/X He    vs.  X'     upper  surface       Re/ft x  10      -  3 3 

347 



0.4 

0 (•) 

1«.0 

JS- 

8.0 

0.4 

u.o 

• .0 

LCM»T Surfact 
0.2 

X' SVM 

0.6058 O 
0.7846 Q 
0.9173 t> 
0.9750 Q 

-L 
0.4 0.6 0.8 1.0 

r 
INONDIM» NSIONAl.  SEMBPAN  DISTANCE) 

• 

- 

» 

- 
a 

- » 

• 

X'          SYM 

0.6058      O 
0.6923      X      ■ 
i.7846      O 
0.9173      > 
0.9750      O (O 

■ > 

Upper  Surfaca 1 • 
ta. 

0.2 0.6 

(NUNDtMENSIONALSEMISPAN DDTANCEI 

1.0 

1 

- 
1 | 

1 • ■ 
f          SYM 

0          X 
0.3125     O 
0.5625      G 
0.8020      O u 

I r 
■ • 

.     1 
i Lowar  ; turfaca 1 

0 4 0 6 0 8 1   0 

(NONDIMENSIONAL STRE/ MWPt PBTANCE FROM VIRTUAL APEX) 

- 
0 

- 

m 

Y' 

0 
0.1083 
0.1877 
0.3125 

" 0.5625 
0.8020 

SYM 

♦      - 
X 
> 
O 
a    - 
0 

- 
n 

- • 

1 

(h) 

Uppar urfaca 

* 
♦ 

i I • 
» 

0 2 0 4 0.6 0.8 1.0 

X' 

(NONDIMENSIONAL STREAMWBE DBTANCE FROM VIRTUAL APEX) 

rig.  32 Configurati"« IX,     i - 0,    6, - 6, - -39 

•)    Nu/^a    va.  Y'     lowar surface 

f) Hu/y/tFpva. Y'    upper surface 

g) Hu/^^a^v«.  X'     lower  surface 

h) Wu/yRa    va.  X"     u^per  surface 

**Jft x 10"* - 3.3 



» 1 0 

- ' Lower Surface 

-- — - »     —     —     i 
~ T 

0.605«       0 
o. m«    a 
O.KTS       : 
O.tTM     0 

- 

• —i 

_ / 
/ 

2.4 / 

- / 

• 
• 

2.0 

-     / 
• 

- 

1.6 

- 

- 

1.2 

- 
» 

• ■ 

0.« 

- 
• 

_» 
■ 

0.4 

- 

- 
1 

(•) 

■ 

0.2 0.4 0.6 0.8 1.0 

(NONOIMENSIONAL SFMBPAN DISTANCE) 

Fig.   33a    Configuration IX,     J - 4-10,    6,-6,-0 

,-6 Nu/vi[r
-v«. Y*  lower surface   Re /ft x 10  - 3.3 

340 



>\ 

2.» 
Lower Surf Ac« Spoiier 

A X, ^^ t\^ 
i.i 

Y     wm 

0 
0.S125     0 
e.M2S     o 
0.1020      O 

^x 
X, 

- 
V x^ t 

"S 
v 

- \ 
X. 

2,0 ^c 
- 

■ 

^ 

1.« 

- 

- 

1.1 

- 

ft 

(I    II 

- 
i 

A < 

0 4 

- 

■ 

- • 
• 

(t) 

r 

I I 0 4 c,   .. 

N 
1.0 

(NONmMKSSIONAl. STHMMWtSf. OBTASCt FROM VIRTIAI. ACf Xi 

FIR.   3»b    Con duration  IX,      i -  -»-lO,     ' 7 * 'l " n 

Nu/V'      vt.  X'     lower  »urfac.        Re./ft x  to'6 -  3.3 

3W 



1.0 

-•." 

< 

2.0 

1.6 

/R>U, 

1.2 

0.* 

0 < 

«   -           V                » 
 , «PI* r Surfarf* 

-i—r x     rm 

O.MM      o 
CM» 
O.TM«      a 
O.tlTS        t> 
O.tT&O      O 

M 
/ 

^7 / 

/ 
/ 

/ 
T 

- 

- 

- 

- 

- 

- 

- 

- 
■ 

• 

■ 

LfJ 
i 

I 
• • 

• 

1.0 

(V'MUMt \M(>SA1   ^tMCiPAN I)ISTAV( f ) 

Fig.   33c    Configuration IX,      i - +10,     6. - t     . 0 

Nu/^U.-^  vs.   Y'     upper  surface       »e^/ft x  ID*    -  3.3 

3il 



t.t 
I'pprr »urf«. <• 

2,4 

.R:. 

2.0 

T- ma 

0 ♦ 
0. IMS ■ 

O.ltTT 1 
•.Sltt O 
O.MtS o 
•.MM o 

I.« 

1.2 

0.» 

0.4 

%iL 
0.2 | i. 0 9 1.0 

rMENnONAl  «THEAMWISf  r)ISTAV( K  FRf)M VtHTLAt. APEX) 

Fig.   3Jd    Configuration IX,     i - +10,    B. ■ ft. ■ 0 

Nu/v1Ii^"v».  X'     upper  surtac«;       l»»/^ "  l0      "3.3 

352 



.-. 

< ) I 0 

14  0 
Lower Surface 

" ■ ̂ =. X1       SYM 

O.MM      O 
O.TM«      Q 
0.»1TJ        f 
O.tTM      O 

- 

—i 

_ / 
/ 

ia.0 / 

/ 

/ 

• 

• 

10.0 / 

• 

« 
/ 

I 

«.0 

- 

«0 

- 

- 

4.0 

- 

- 

2 0 

- 

• 

> 

l 

• 

9.i 0.4 0.6 10 

fNONDIMI    '•toNAI   SF MISPA\  DISTANCE) 

Fig.   33e    Configuration IX,      i - +10,    B. ■ A. ■ +20 

Nu/Vi[e~v».  Y'     lower  »urface    »•  /ft x  10'6  .  3.3 

353 



14.0 
Umtr Surface Spullcr 

12.0 

10.0 

1.0 

>. 

«.0 

4.0 

1.0 

- V 1 

- ^ 

o      .    - 
e.sits  o 
0,5415    O 
•.MM    0 

X; 
X, s 

i 

K 

- 

X 
>» ^s, i 

X 
- 

^ 

- 

- 

- 

- 

- 

- 

- 
^ 

w i 

■ ' r 

* 

1   0 

«NONDIMf SVIONAI. STHKAkfWISF. OPTANCfc FROM VIRTf Al, APF.X) 

FlK.   3Jf    Configuration  IX,      i - +10,     | , • dj - +20 

Nu/,,*«^" v*.   X'     lower  surface     tmjtt x   10      -  3.3 

■    ..   - .    ■, 



1.0 

1.1 

, 4 

^.0 

1.6 

1.2 

0.» 

0.4 

r—v   . in»* r Surfir«- 
1 

X'      STM 

0.605«       O 
0 6>23        ■ 
O.TM«      a 
0.»IT3        {> 
o.rrso    o 

-'7 1 
/ 

1      / 
i     / 

/ 

/ 

- 

- 

- 

- 

- 

- 

- 

• 
* ■ 

_ 
• 

1 
> 

• 

» 
t 

1                  1 „i                   1 
0.2 0.4 (.  .. 

> 
1.0 

(N»iM)IMtNSK)NAI. SfcMISPAN DIFTAM 1 1 

Fig.  33g    Configuration  IX,      i - +10,    r,    - f, • 

>-6 Nu/%1fe~ vs.   Y'        pper  surfaci        Re/ft  x   10       -    )   i 

155 



s.s 
1 pprr Surface 

\ -   V s ^** —• .^• 4 
2.4 

- 

^V 

\ 
*w 

- •      t 
0. IMS      • 
0.1STT      ^    • 
•.sits    o 
•.MM      0 
•.MM     0 

v^ s. ̂
 

2.0 \ 

- N 
I.« 

" 

" 

1.2 

- 

- 

0 1 

" 
« 

- 

0.4 

- 

" 
♦ 

■ 

0 
(h) 

♦ 

« 

» a 

t 
9 

I 
0.4 0 6 0. S 1.0 

(NONDIMKNSIONAl. STREAMWPE DISTANCE FROM VIRTUAL APEX) 

Fig.   33h    Configuration  IX,     a ■ +10,    ^ ' ^3 " ■*"20 

Nu/y*«     vi.   X'     upper surface      tm  fit x  ID*6 -  3.3 

356 



.R'. 

3 1 0 

M.O " ijimrr aunscr 

    •  r *ru 
- 

^ i 
0.40M 
0     ■»> 

0 
0 
1 / o.tirs 

- / O.tTM 0 
/ 

M.O / 

-f 
/ 

40.0 J- 
> 

32.0 

I 

24.0 

- 

• 

■ 

— 

14.0 

► 

» 

- 

B.O 

" 

I 
_• i 

0.2 0.4 1.0 

(NÜNDIMKVSIOWAL SEMBPAN DISTANCE» 

Fig.   331    Configuration  IX,     i - +10,     ' ,  "     3  " +39 

Nu/Nire-v8.  Y"     lower surface       Re  /ft x   10*6 - 3.3 

357 



&4.0 
Lower Surface Spoiler 

. V. 
^J 1 

1 
1 

4B.0 

- 
1 

SYM ^ x^ 
—•— « 

0 ■ ^^ 
0.3128 o ^ s^ 
O.MU 
O.MSO 

0 
o 

^^ ' 
V 

Ss 

- v 
1 

40.0 
^v^ 

- 

».0 

- 

- • 

24.0 

- 

_ 

n 

IM 

- 

• 

■ 
r 

«.0 

- 

- 

_ 1 f 

■ (J) ■ 
J 

0 2 0 4 0 • 0 • t.O 

(NONDIMENSIONAI. STMtAMWISt   KrSTANCE FROM VIRTTAL APEX) 

Flg.   33J     Configuration  IX,      i « ♦10,     »« • !      - +39 

Nu/^Ue'vs.  X*     lower  aurface      Re  /ft x   lo'*  -  33 a 

3M 



0 
1- 

i .0 

2   - • 
upper >unace 

—r X'      8TM 
- i 

0.605«       0 
n «97« 

/ 'O.TM«    a 
o.tin     :   / 

/ 
A   MUl          /\ 

-1 / 
'••■•"'      v   ii 

1 / 
1     J 

^ 

t      / f         t 

2.0, 

/ 

- 

i   a 

- 

- 

- 

- 

- 

- 

n A 

- 

- 
• 

• 

e 

• • 
- I • 
OO t . 

o 

n. I | | 1.0 

(N»)s|)IMh N! :IINA: SEMBPAN OT I ■ 

Fig.   33k ,    T - +10,    ' 2 " f  ,  -  +)9 

Nu/k t. V'     upper surfaci       »e^/ft  x  ID*    "3.3 

359 



l.i 
Upper Surf»«.» 

2.4 

2.0 

1.« 

1.2 

0.8 

0.4 

-S \ 

^"■, ^-^^ .Cop, -A !■  

! 

- 

....    -^ 

\ s r SYM ^v i 

1 e 
0.1MS 
O.UTT 

s. ̂c 
fcw 

0.3118 0 i 
- O.MIS a X, 

o mo o X 
- ^ 

- 

- 

- 

- 

- 
• 

- 

- 

- « 
■ 

» 

• 
• 

- • 
n 

(1) m , ■ 

0.4 0.6 1.0 

(NOSntMFNSIONALS-   CAMWISE DBTANCr FROM VIRTUAL APEX) 

Fig.   331    Configuration  IX,     '  - +10,     ^ ^ 63 " +3, 

Nu^f^vi.   X'     upp«r  surface       »«./ft x  10      -   3.3 

360 



1.2 

" 

♦ 

- 
--» 

- 

0.4 

x' SYM 

i 
0.6058 
0.7846 
0.9173 
0.9750 

0  . 
a 
> 
O 

(-) i 

• • 

Low«r < >jrf«c« 1      1 
0.« 1.0 

(NONDIMtNSIONAL SEMISPAN  DISTANCE) 

1.2 

0.H 

0.4 

- 

■ 

- Y'   SYM 

0   X 
0.3125  O 

-~ 0.5625  D 
0.8020  O 

■ 

< 

- 

% 

- * I 

- * 

_ 

(b) Lower Surfac« 
0  4 u   , I 

(NONDIMl s>-lt>\Al. STKEAMWISK KtSTANCE FROM VIR   'AL APEX» 

Fig.     34     Configuration  IX, +10,     t 2   - f J "  -20 

«)     Nu/^ITe    vs.   Y'     lower  surface 
Re ./ft  x  lO"**  - 3.3 

b)     Nu/V4le    vs.   X'     lower  surt..   . 

361 



1 
* 

I 0 

2.« . Upper Surface 

^~~ ■ ■■ ■ 
X'       BTU 

0.W5«      0 
o.un 
O.TM«      Q 
o.tira     r 
O.tTM     o 

fc 

 J 

/ 
— / 
rl / i.* 

1 

1? / 
/ 

' 

i V \r 
• 

t    c 

- 

- 

- 

O.fl 

- 
» 

- 
> 

# 

0.4 

ft 

> 
■ 
c 

U 1 

• 

■ 
0.4 O.H 1.0 

«SoslUMK.SKiNAl. SEMmPAN nRTANCE) 

Fig.   34c    ConfiKuratlon  IX,      i -  4-10, )  - .'(» 

Nu/^IR- v«.  Y'    upper  aurface       M^/ft x 10*    - 3.3 



2.» 
(fppar Surf». < 

2.4 

2.0 

1.« 

1.2 

0.» 

•   « 

V x ^^^ .^ 

-\ 

\ 

-  ^K 

N^ 
Y-    mn» N 1 

0           | 
0. IMS       I 
0, ttTT       t> 

X, ^s   
0.3125      O ^"Vw 1 

0. M2S      C 
•.MM     C S 

\ 

- 

> N <  

A 

- 

- 

- 

- 

♦ f) 

n 

« 

* 

* ' 
• 

» 

* 
n 

22.  1. 
0 2 0 4 I.« 

(NONKtMK VSl.iNM   STIUAMWIsf   l)ISl*S< f    U«( IM VIHII M   IPCX) 

Fig.   34d    ConfiRur..» hi,  IX,      ■ -  +10,     b, ■ b. - »20 

Nu/.'U.        ...   x"     u,.). Re  /ft  x  io"6 - 3.3 

363 



1.2 

O.S 

0.4 

1 1 
- 

- 
f          SYM 

o       x   . 
0.3125     0 
0.5625      D 
0.8020      0 

- 
■ 

- 
i 

■ 

- r 

- 
■ 

■ 
* 

(•) Lo*.r  5 jrfac« 

- " 

lu 

/■»I 

0 1 0 4 0 • OB 10 

X' 

(NONDIMENSIONALSTREAMWm: ORTANCE FROM VIRTl'At. APEX) 

1   7 

" ■ 

" 

• 

I 

__• 

1 

- 
a 

- • x1 

0.6058 

SYM 

o 

(O 

• 
* 

• 
0.7846 
0.9173 
0.9750 

a 
> 

Low.r  i 1                1 
I.I 

(NONDIMKNSIONAl. SEMBPAN  UIFTANCE) 

1.0 

fig.   34    Configuration   IX,      I -  +10,     f.     - fi     •  -39 

e) Nu/V^le    v».   X'     lower  surface 

f) Nu/vTl«x v».   Y*     lower  surface 

«)    Nu/v/**    va.   X'     lower   surface -6 
x M  /ft x  10       - 3.3 

364 



J i 0 

14 0 ' Upper Surface 

—    ' X'       ■« 

0.00M       o 
0 «»21 

0. TM«      0 
O.tlTS       t> 
O.tTM      Ö 

■■ 

/ 
- 
"^ 

/ 12.0 -^/ 

/ 
7      / 
I     / 
/ 

10.0 

- 

H   0 

- 
• 

- 

M 

- 

- 

» 

4.0 

- 

- 

■)   0' 

- 

- 

<•> 

i 
• 

• 
..J 

Ü.4 ,.   - 1.0 

(NONUIVFNSIONAI   SKMPPAN DPTANCI.) 

FIR.   34g    Configuration IX,      -i - +10,     ' ,  -  • j •  -39 

Nu/^iR^vs.  V     upper surface      Re/ft % 10      -  3.3 

365 



. I»- ■• ■ 

(NONDIMENSIONAI  MTREAMWBE .»BTANCf   FROM VIHTUAI, APtX) 

Fig.   Vth    Configuration  IX,      i -  -HO,    h-  - 6. ■ *Jf 

' Nu/v/t«^  v«.  X*     upper  surface      imjtt x   10      -  3.3 

366 



.«.".   - 

1 
1 

1 1 

T 0 • LUWIT Siurfacr 

• 
--   .  —* X'       STM 

0.60M       o 
O.TM«      O 
0.»1T3       t- 
O.VIM      O ^ / 

/ 
• 0 / 

/ 
/ 

5 0 / . 
• 

• 

/ ► 

4 0 

- 
> 

t 

• 
S 0 

_» ■ 

7 0 

- 

- 
r 

I   0 

- > 
» 

- 

— 
(-) 1 

(NOSDIMf NsroNAl   SJMISPAN DISTANCE» 

FIR.   35a    Conflguratii>r)   IX,      i - +20,        ,   -      ,  ■  0 

,-6 fiu/s1CF~ vs.   Y*      l.iwtr   suit.a i        Re   /ft   x   10       -   3.3 

367 



T.O 
Lowrr Surfar« SpolWr 

«.0 

s.e 

4.0 

1.0 

8.0 

1.0 

A 
^J 

1 
i 

^> vl 

- 

T       «YM 

0 
o.sifc    0 
O.MtS      0 
O.IOM      0 

% 
V. V 

"N^ t 

"S V 

- \ 
^^ 

i 
l 

^ 

- 

- 
c 

• 

- 

- ■ 

- 
r ■ 

- 1 

- 

- 

- 

(b) « 

0 2 0 4 0 8 10 

(NONDtMF.NSIONAL STKEAMWOE DISTANCE FROM VlHTUAt AP'tX) 

Fig.   35b    Configuration  IX,     n - +20,     5. " f13 " 
-•, 

Nu/v1te~v«.   X'     lower  surface      Re  /ft x  10      -  3.3 

368 



1.0 

2.»»   — 

.    » 

2.0 

1.6 

Nu 

1.1 

II.- 

n   ) 

h—v Upfx r Surface 

1 X"      «TM 

0.S0M       0 
0.«»23 
0.TM6       0 
O.tlTS        C> 
o.rrso    o 

'~ 
— 
 r^ 

/ 
- v ■^7 / i 

/ 

? / / 

y s 

- 

- 

- 

-- 

- 
1 

- 1 

i 

(c) 
» 

1 

• 
e 

• 
» 

0.4 «•" I   n 

(NONDtWtNSIONAL SfcMPPAN DPTANCE» 

Flg.   35c     Configuration IX,    a - +20,     6. ■ 6. ■ 0 
-», 

m/^t~ vs.   Y'     upper  surface     las/ft x 10      - 3.3 

369 



2.8 
Upper Surface 

2.4 

2.0 

1.6 

1.2 

0. A 

r SYM 

0 * 
O.IMS n 
0.II7T 1 
0.3128 0 
0.M2S a 
O.IOtO 0 

0.4 

i 
1.0 

,AiiMiIM> NMciNAI   STHKANWISt  DtSTANCI   K K( »M VIRTIAL APEX) 

Fig.   35d    Conflgur.it.lon IX,     a • +20,    b. - fi3 - 0 

-' n\i/^Ve~ vs.  X'     upper  surface       I'./ft  x  10       -  3.3 

370 



16 0 

- 
► 

» 

- 
i 

• 

8.0 

- 

- X' 

0.6058 
0.7846 
0.9173 
0.9750 

SYM 

0     . □ 
0 

t 

i 
3 

I 

0 
□ 

Lower S iurf«c« '                1 
0.4 0.6 0.« 1.0 

(NONDIMtSSIOVAL StMBPAN DISTANCE» 

24.0 

- 

16.0 

- *• 
* 

- Y' 

0 
0.3125 
0.562: 
0.802C 

SYM 

X 

- 
0 
0 

)     0 
8.0 

- 

(«) 
. 

Lower J >urf«ce 

1 

1 0 

(NONOnMENSIONALBTREAMWVI  D0TANCI  moVMHUM   M'l x^ 

Fig,   3'     ConfiRuration  IX,      i  - +20,     t      -     j  - +20 

e) Nu/. 1ir~vs,  Y'      lower surf.i - 
x Re  /ft  x  10      -  3.3 

f) Nu/^ITr^vs,  X*      lower surfii 

371 



1.0 

2.« 

2.4 

2.0 

1.« 

.*•. 

1.2 

0.8 

0.4 

h r Uppt r Surface 
■ x1     «m 

0.00M       o 
o. «tza     ■ 
0. f MS       O 
o.tiTs    ^ 
o. rrso    o 

~ f 

/ 
•j / 
-^ / i 

/ 
7        y 
i        / 

/ 

t      / 

- 

- 

- 

- 

- 

- 

- 

- • 

- ■ » 
| 

iiy i t. 

t 
m 

# 

• 
0.2 0.4 0.6 0.8 1.0 

(WONDIMI.NSK)NAl   SI MPPAN DISTANCE) 

Flg.   35g    Configuration  IX,     a • +20,    6. - ftj - +20 

Mu/vf^vi.  Y*     upp«r surface       **Jtt x 10*    - 3.3 

372 



Z. i 
Upper Surface 

1 -   V ^""^   ^ .^.n. -A 
- 

\ 

— 

r    «m 
0           ♦ 

0. IMS      « 
O.ltTT      > 
O.SISS     o 
0. S«S5      D 
0. SOS«      0 

V s^ T 

2.0 \ 

" ^ 

I.« 

- 

- 
i 

1 

- 

- 

0.« 

- 

- 

0 4 

- 
* fe 

- 
♦ 

' | 
• 

u 
• 

^ 
a 

*    • • 

0.4 0 6 

X« 

o.s 

(NONDIMENSIONALSTREAMWISE DISTANCE »ROM VIHTI'AL APEX) 

1.0 

Fig.   35h    Configuration IX,     ■ - +20,    ^ " 63 " +20 

Nu/Xirr"v8.   X'     upper  surface      Ujlt x  10      -  3.3 

373 



.«'. 

0 
1- 

I 0 

M   0 . Lower Surfac* 

--  1   
— 

x*    nu 
O.MM      O 
O.T»4«      0 
O.tlTS       P 
0.0T50      0 

—i 

_ / 
/ 

M.O / 

/ 

/ 

40.0 / 

| 

/ 

M.O 

- 

• 

- 

M.O 

- 

- 
B 

i 

U.O 

" 

- 

•.0 

- 

• i 

< 

0 IU 

' 

0.2 0.6 0.) 1.0 

(NONDIMI SSIOVAl.  SIMBPAN  UlSTANCt) 

Fig.   351    Configuration  IX,      i - +20,    ^2 ' ' 3 " +39 

NuAIR- v«.   Y'     low«r  surface      »•  /ft x  10      -  3.3 v      x " 

374 



56.0 
LoHir Surface sp.   Irr 

. V 
\s ^ 

\ 

48.0 

- 

r       SYM 

0 
0.S12S     0 
0.5625      0 
0.8020      0 

% 
^ 

^S X, ■ 
V 'v 

- \ S- 
1    * 

40.0 % 1 

- N 
32.0 

- 

- 
• 

24.0 

- 
• 

- 
0 

e 

K.O 

- 

- 

- 

- 

• 

(J) M 

10 

X' 
(NOMMMl WIONAI   ^IKt AMWISE DISTANCE FROM VIRTIAI   APtXl 

Flg.   35J    Configuration IX, - +20      f, " ' j ' +,9 

•% 
Nu/^He" v«.  X'     lower  surface      le^/ft  x  10      -  J   3 

375 



1.0 

2.« 

2.4 

2.0 

1.6 

1.2 

O.S 

0.4 

h—v'    - Uppc r Surftee 

X'      «TM 

0. «05«       O 
0.6*23 
6.TM6      0 
0.91T3       r 
0.9TSO      O 

~~ 

/ 
- _/ 
•sj / 

i / 

■ s 

- 

- 

- 

- 

- 

- ■ 

- 

- - 
A 

» 
• 

(k) 
^ »- 

| • 

• 
■ 

0 2 0.4 0.8 1.0 

(NONDIMtNSK)NAL SEMISPAN ntSTANCE) 

Flg.   35k    Configuration IX,     i - +20,     ^ " 63 * +39 

Mu/^^i- v«.  Y*     upper  surface        Re/ft  K  10'6  -  3.3 

376 



2.8 
Uppar Surface 

I - s s ~«i h ^oo* -A 
2.4 

- 

^N, 

v 

— 

r   im 

0          t 
0.1MS      > 
0.1ITT       ^ 
0.3 US     0 
0. MtS     Q 
O.SOIO      0 

X 
\, 

^s 

2.0 

\ 

\ 

- ^ 

1.6 

- 

- ► 

I   2 

- 

- 

- 

- 

- » 

0   4 

- 
♦ 

- 
♦ 

• 
• 

O 

• 
i*              0 

(1) 

♦ 
■ 

A 
♦ 

0.2 0.4 ,. | UN 

X' 

1.0 

(NONDIMFNSIONAl. STREAMWPE DISTANCE FROM VIHTTAL APEX) 

Fig.   35/    Configuration IX,     ti • +20,    f»? ' 63 " +39 

Nu/, He-vs.  X'    upper surface      **Jlt x  10      - 3.3 

377 



Jk 

( » 1 
J 

0 

T.O . Lower Surface 

"^■^ r=t   
— 

X'       STM 

0.«OM       o 
O.TMf       a 
O.tlTS        (> 
0,»T50      O 

- 

_ / 
/ • 

• 0 / 

/ 
/ 

5 0 / 
/ 

1   0 

- 

- 

1 0 • o 

• 

t 0 

- 1 

- 

1 0 

- 
• 

- 
• • 

0 <•>   , 

» » 

0.2 0.4 0.6 0.« 1.0 

(NONÜIMI.NSIONAL StMBPAN DISTANCE) 

Fig.   36«    Configuration  IX,      i » +20,    67 ' 63 ' ■20 

Nu/.«r~v».  Y'     lower  surface      1«  /ft x  10      -  3.3 
X 

37« 



Lower Surf«ce SpolUr 
t 7.0 

-   V X, ^V 

\ 1 

6 0 

f       SYM 

0 
0.3125     O 
0.5635      Q 
0.8020      O 

'S 
N, 

- 
V 
\ i 

^S 

" \, 
5.0 N 

- 

4  0 

- 

- 

S 0 

- 
r 

- 

2 0 

- i r 

- 
1 

1.0 

- 

, 

^ 

- • 

(b) 

a 2 0 4 0 6 0 8 10 

(NONOIMKMSIONALSTREAMWBE DBTANCE FROM VIRTUAL APEX) 

Fig.   3f.b    Configuration IX,    i  - +20,     6. " f ,  -  -20 

Nu/. Hi"   vs.  X'     lower  surface       te lit x  10 v       K » 3.3 

379 



1.0 

2.8 

2.4 

2.0 

I.« 

1.2 

0.1 

0.4 

h—Y' Upp. r Surface 

X*      §T1I 

0.0OM      0 
0.MS3       > 
O.TM«      0 
0.(ITS       ^ 
0.0T50     0 

~ 

/ 
- v ^7 / 

/ 
/ 

■/ 
/ 

- 

- 

- 

- 

- 

- 
■ 

- 

- 
■ 

\ 

(O » 

■ 
• 
• 

• 

0.2 0.4 0.6 0. S 1.0 

(NONDIMENSIONAL 8EMBPAN DISTANCE) 

flf.   36c    Configuration IX,     a - +20,    B,^ 6, •20 

Hu/v^^v«.   Y'     upper  surface       *«„/'t  »10       -  3.3 

380 



A 

2.8 
Uppar Surface 

2.4 

2.0 

1.« 

1.2 

0.8 

0.4 

-V 
\ 

^ 
^-^ .^.0. -A 

l 

- 

^V 

\ v 
T' 

0 

(TfM N 
\. 

  0.100.1 
0.1877 1 

^N 
^S. 

0.3116 o ^s • 
- O.Mt5 D V 

0. 8020 0 N. 
- 

^ 

- • 

- 

- 

- 

» 

- ♦ 

- 
♦ 

■ 
• 

« 

♦ ■ i 
- • ■ kfi. _ * • 

0.2 0.4 0.6 0.8 

X' 

1.0 

(NONDfMrNSIONAl. STREAMWBE DISTANCE FROM VIRTUAL APEX) 

Fig,   36d    Configuration IX,     a - +20,    6. - b, - -20 

^-6 Nu/v/«e"v8.   X"     upper  surface       »«„/ft  x  10 "  -  3.3 

381 



>. 

( 1 1 0 

Lover *.• rtac« 
TO .    .      '- '       " — ■ .  x'    fm 

0.0OM      o 
O.TOM      O 
O.tlTS       > 
o.rs«    o 

" 

B / 
/ 

• 0 / 

/ 

/ 

S 0 / 
/ 

4.0 

" 

- 

1 0 
• • 

—» 

t 0 

- 
1 

n 

( 
- 

10 

- • 

- 

• 

0 
(e) 

► 

• 
» 

• 

• 

0.2 0.4 0.6 0.8 10 

(NONUIMKNSIONAL SEMBPAN  DBTANii:) 

Fig.   36«    Configuration   IX,   a   -  -»-20,     b2 " b3  ' "39 

Nu/^^T'vs.  Y'     lower  surface        M^/ft x  10"6 - 3.3 

»H. 



T.C 
Lower Surfur Spol tor 

6.0 

5.0 

4.0 

S.O 

2.0 

1.0 

 ! I 1 1 
s s* 

^ ^ 

1 

- Y • SYM N X 
♦  1   - 

0 *v. 
0.3125 o ^> ^ 
0.M25 
0.«020 

D 
O 

^^ 1 

^ «w 
F 

- \ 

| 1         j 

1 

—J 1——3 

( •t 

I 

• 
c 

M 

* 
• • 

(i) 
f- 

u I 0 4 I  | 

V 

(NONI)IMf ».HMSA1   STHKAMWPt DIRTANCK  FROM VIRTTAI. APf XI 

Fig.   36f    Configuration IX,      '   - +20,    i      -        -   -i9 

Nu/, «F^vs.  X'     lower surface **j£t x  10"6  - 3.3 

383 



( » 
- 

1 0 

M . 
upp»r sunart 

'   ■ r    mi 

O.MU      0 
O.WB      > 
O.TM«     0 

e.trso    o 

— 

} 
/ 

■^ / • 0 

/ 

?  / 
/ 

- 

».t A s 

4.» 

- 

« 

M 

- 

- 

• • 

- 

- 

- 

- 

1 

1» 
■ 

1 

| 
1 t 

» 

0.2 0.4 0.0 

> 
0.« 1.0 

(NDNDMENBIONAL 8CMBPAN DBTANCE) 

fig.   36t    Configuration  IX,     J - +20,    f^ ' f3 '  "39 

•i 
ttu/^^nr v».  V'     upper  «urface       tmjft x  10      •  33 

384 



T.O 
I ppr r Surfscr 

«.0 

5.0 

4.0 

3.0 

to 

1.0 

-V s 
^"^ 

**. b co»>» 

-\ 

I 

- 

^N 

X V 
T'       BYM ^V • 

— 0         ♦ 
0.1OU      . 

w 
O.ltTT      p T 
o.sits   o 1 

- 0.MS8     0 v. 
•.MM    0 N 

- ^ —  

• 

- 

- 

- 

- 

■ 

• 

i 

♦ 
♦ » • 

|(h) 1        1 . t 
(i : 0.4 I | | U« 

X' 

(NONDrW» VMONAI   >7H»AMVHSF  DMANCC FROM VIHTl A I    «M V 

Fig.   3fth    Configuration  XX, - 4-20, - -  -39 

Nu/^«?- vi.  X'     upper   itirUce       to/ft x 10       - 3.3 

MS 



i 0.00)8 
0.7846 

U 
O 

^ r • 0.9173 > 
. O.OliO 0 

(•) mm Su.r££c.? i , . _ 
o.a 1.0 

0.4 

- 
■ 

o 
X1 SYM 

O 
a 
t> 
o (b) iwr  Surfoco 

I t 
• 
» 

0.7846 
0.9173 
0.9750 

0.4 

Pu 

S 'M 

0.4 

0.4 

0.6 

I'.' 

0.8 

0.« 

1.0 

• 
0 

X1           ,!YM 

0.6058     O 
0.7846     O 
0.9173     > 
0.9750     O 

1 

to kfiMf tuttut 
> 

• 

• 
• 
i 

.,.J  
1.0 

0.4 

(NOMDIMES8IONAL SEMISPAN  DISTAM I» 

1               i 

- 
■ 

1 

g 

• 
Y'          SYM 

0           X 

M 

0.3125      O 
0.5625      0 
0.8020      O 

■ 

►       • 

1 
0 2 0 4 0 « 

0 4 0 • 

0 2 

0 • 1 0 

- 
■ 

■ 
• 
0 V 

Y'          SYM 

0           X 

(•) 

0.3125      O 
0.5625      O 
Q.8020     O 

■ 

' 1 

i i 

- 
m 

■ 
• 

■ 

Y"          SYM 

0           X 
0.3125      O 
0.5625      O 
0.8020      O 

ill  Li*fr MXttH * 

P 

f 

k.. I 
1  u 

(NOVDIMCN8WNAL 8TREAMWBE RBTANc 1   f ROM VIRTL'AL APEX» 

Fig.   37    Configuration  IX,      i - 0,     lower  surface 
a)    llu/x«r-va.   Y"   ,    62 - 6, 

b)    Nu/ v«.   Y'   ,     ■ -  -JO 

c) Nu/v«r-v.. Y' , 62 - f 3 - -39 

d) Nu/^ti^va. X' , f 2  " ' 3 " () 

•) »u/. «i^va. X* , ftj * e« " "M 

f) »u/v«e^va. X« , 62 - 6- - -J9 

Re  /ft x   10      -  1.1 



1.0 

4 

1.1 

,    >. 

1.1 

O.H 

I, 4 

a Y • Upp. r Surface 

X-      «TU 

O.MM      0 
O.MM       . 
0. TM«      Q 
O.tlTS        t> 
c.rrso    o 

— 
 1 

■ 

-^7 1 

/ 
1     / 
,     / 
' / 

7 
J 

——■ 

- 

i  

 B_ 

• 

i  

- 

- i 
0 

• 

w 
I t I ., 

> 
1   0 

■SiMUMf N^h   s*!   ^l MISPAN DISTAM  h , 

Fig.   37g    Configuration  IX,     a • 0,    B, • 6. • 0 

•1 Nu/. He-vs.  Y'     upper  surface      M  /ft  x  10      -   l.l 

387 



"Pfar »urfoc« 
1 A kj *"** ^«^ '■i£* -V. 

w=  

- 

^V 

X s 
^ 

— 

r    mi 

•       * 
t.lMJ 
•.l«TT       > 
•.tin   o 
•.MM      0 
•.MM     0 

N s. ̂
N s V 

\, 

- 

1.4 

- 

- 

1.2 

- 
• 

- 
• 

0.1 

- 
* 

• 

» 
* 

•.4 
■ 

- 
♦ 

? 

•      • 

• 

0 2 0.4 0 • |   | 
X' 

1.0 

(N<IM)IM» WSIONAL STREAkfWBE DWTANCE FROM VIRTUAL APEX) 

rig.   37h    Configuration IX,      ' - 0,     6- • 6^ - 0 

»u/vfi~vi.  X'     upper  surface      Mm /ft  >  ID*6 - 1.1 

188 



- 

1 • 

4 

— • 

1.0 

- fr 

1 0 
fr 

- ■ 9 

• 
X' 

0.6058 

SYM 

0 
X     - ■ 0.6923 

• 0.7846 0 
^— ■ 0.9173 0 

(i) Lpp^r   Surftet 0.9750 9 
0.2 0.4 | | 0.« I  u 

(NONDIMEN8IONALSEMISPAN DISTANCE) 

- 

1 0 
Y'          SYM 

- 

0          + 
0.1083     X 
0.1877     > 
0.3125     0 

- 

0.5625     G 
0.8020     0 i 

1.0 

- • 

1.0 

- 
r* 

- * fr 
• 

U) ipp.r   « 
« • 

4 * 1." 

(NONPIMf VSIONAI, STHEAMWBE DISTANCE FROM VIRTUAL APEX» 

Flg.   37     Configuration  IX,    i   - 0,    6, • 

1)     Nu/v^F" v».   Y"    upper surface 

J)     Nu/% lie    vt.   X'    upper  «urface 

-   -20 

^ 
»e   /ft x   10      -   l   1 

M9 



no 

- 
• 

• .0 

- 
• 

- 
X' 

0.6058 

SYM 

O 
X      ' 
a 
c> 
o 

■ 

w    L 
» 

»urfac« t 

0.7846 
0,9173 
0.9750 

Lppar 
i a  1 1 

0.2 0.4 |  | 1.0 

(NUNUIMENBIONAL SEMBPAN DBTANCt) 

u.o 

- 

- 

r 

Y'          SYM 

i.o 

- 
0 

0.1083 
0.1877 
0.3125 
0.5625 
0.8020 

X 
0 
0 
a   " 
0 

n 

- 

iii  

Upptr 1 urfac« 

. » 
■ 

1 
3            • 

0.4 0  • o n 

v 
1." 

(NONIJIMESSIONALSTREAIIWBIE DISTANt F  FROM VTRTIAI   AI'Xi 

Tig.   37    Configuration  IX,     i  - 0,    f2 - B. •  -39 

k)     Nu/^fi- va.   Y"     upper surface .* 
V    ■ «../ft x  10 * 

1)     Nu/kire~v».   X'     upper surface 
11 



%   0 

- • 
* 

- 
1 

t 0 

- 

- 

1   0 

- 

• 
I 

x' 

0.6058 

SYM 

O 

» 
1 

1 , 
n 

" 0.7846 
0.9173 
0.9750 

O 

O 
(») 1                1 

0.2 M 10 

(NOiJDIMENSIONAL SEMBPAN DISTANCE) 

i n 

- m 

c 

- 
• 

Y'          SYM 

0           X 

- 

" 0.3125     0 
0.5625     Q 
0.8020     0 

1.0 

- 

- 

- • 

(") JAM S 

i 

■ 

# 

• 

: 

o I 0 4 |  | 1   0 

(NONUIMtNSIONAl STRtAMWISt DISTANCE FROM VIRTUAL APEX) 

Fig.  37     Configuration  IX,     i   -  0,    t 2  ' ' i '  "f20 

m}     Nu/, ke-vs,   Y'     lower  surface 

n)     Nu/^-te    v«.   X'     lower   surface 
He  /ft x  10 0 -  1.1 

.,. 

391 



1.0 

2.4 

2.0 

1.« 

1.3 

I   . 

0.4 

h—Y Upp. r Surface 

—r r    *ru 

0.0OM      O 
0.M23 

O.TM«      0 
O.IITS     : 
0.»T50      0 

"■ 1 
7 

—d V -^7 / i 

/ 
1      > 
i     / 

/ 

/ 

- 

- 

- 

- 

- 

- 

- 

r. 

• 1 

- ■ 

- 
• 

■ 

e 

ii 

1 • 
• 
> 

(NONDWtNSIONAL SEM^PAN DISTANCE» 

Fig.   37o    Configuration  IX,    i  - 0,    ^i " ^3 " +20 

•4 
Nu/V«i~ vi.   Y'     upper  «urface    t»Jtt x  10      • l.l 



A 

2.« 
Upper SurUre 

2.4 

2.0 

1.6 

1.2 

| ■ 

0.4 

A N 
""^ 

',,,N* ^ .^. 

-\ 

1 

^i 

X 
T «VM V 1 

,~' 0 
o.iots 
0. UTT 

■ 
\, 

^V 
V, 
^S. 

0.3125 0 \ 
0.M2S 
0.1020 

a 
0 X 

- ^ 

- 

- 

1 

  

* 

1 
» 

- 1 

♦ 

r 

a 

♦ i 

\l__ . 
• • 

n 

I I 0.4 * 0.6 1.0 

(NONnrMfNSIuSM   siHMMWISE D^TANCE FROM VIHTfAI. APEX) 

Fig.   37p    Configuration  IX,     a  - 0,    ^ " 63 " +20 

-' 
Nu/.Ke-vs. X"  upper surface Re /ft x 10  - 1.1 

393 



Xu 

( 1 i 

Lower Surfacr 
IÄ 0 • 

- - i — ■ . — ~ «'       SYM 

0.M5«      O 
O.T»4«      0 
O.tlTl        ^ 
O.tTSO      O 

- 

_ / 

■     

1 

/ 
lt.0 / 

/ 

/ 

10.0 / 

» 

/ 

■ 

- 

- 
• 

1 ■ 

- 

- 

♦ 

- 

- ► 

1.0 

- 

i 

Lai    , 

i 

1 
t ■ 

I I' 

(NOKDIMEN'SIONAI   •«^ MtSPAV  IHSTANCE» 

Flg.   37q    Conflr.utatlon   IX,      i   -  0,     62 - Cj - +39 

•i Nu/.-fT" v«.   Y'     lower  surface    »e  /ft x   10       -   1.1 



14.0 
Untpr Surface Spul Iff 

12.0 

10.0 

9.0 

4.0 

4 

V 
v. •       ' 

r   mm 
0 

0.3 US   O 
CM»    D 
0.1010    O 

s^ 

v V, 1 

v. s_ 

- v 
\ 

1 
1 N 1 

-- 

t      1 

- 

- 

c 

- 

- 

• 

- 

(r) 
* 

w 

• 
»               » 

■ ■ 1    0 

(V(i\m\U VMn\M   MfU *MWtM   I>tM VM  »   »HüVVIHTIAl    ^r^\) 

Fig.   37r    Configuration  IX, -  0,        , -        . 

Nu/^He     vs.   X'     lower  surfac«     Re  /ft  x   lO"     -   11 



1 », 

) ■ 0 

. Upper Surfn» 

■ t x-    «m 

O.MM       0 
e.Mn    . 
O.TiM      a 
t.tlTS        (> 
t.tTM      0 

^ 
1   

/ 
- 

-/ 
r^i / ± 

i 

] / 
/ 

i   A v / 

I    « 

- 

- 

- 

- 

n  A 

- 

• 

- 
m 

• 

0 4 

- 
■ 

- 
• 

t r 

(•) 
P »- 

1 
» t 

• 

0.2 0.4 0.6 ■    - 1   (P 

(MONDIMCNBIONAL SEMBPAN DPTANTEl 

Fig.   37o    Configuration  IX,    a - 0,    6. • 6, • +i9 

*u^**~w.  Y'     upper «urface    *»Jft x  10*6  -  1.1 



■ 

VpfUT Suriacr 

.   I 

2.0 

; •. 

1.1 

1.1 

0.4 

- V 
N 

■^^^ 

- -     - 

-^ 

1 

^V 

\ s 
T     rm ^N 1 

- 

o      « 
0. IMS      . 
0.ItTT       > 
e.sus   o 
0. MM     0 
O.MM     0 

^V. 

^S 
fcs 

\ x, 
I 

- 

^ 

- 

- 

- 

- ♦ 

1 

» 

■ 

- 

- 
1 

<» 

w 

♦ 

• • 

0.4 0 8 1.4 

(NONim M vTK^*Mw^^ IHSTANCE FROM VIHTI AI APEX) 

H   .     7t    Configuration  IX,     '  • 0,    6- ■ 6. • +39 

Nu/yte-vs.   X*     upper  surface        M^/ft  x   10*    -  1.1 



1 ) i 0 

7.0 , Lower Surface 

mm .  I'       8YII 

O.MM      o 
•.TM«      o 
«.»ITS       » 
•.MS«     O 

t 

/ 

6.0 / 

J 
/ 

> 

S.O / 0 
/ 

0 

4.0 

- 

i s 

- 

3.0 

- 

- 

ll> 

2.C 

1.0 

- 

r> 

- 

• 

(■). 1    ..., 
1 

.":. 

I   « 1.« 

(NONI)IM» VM  ,v M   v» MPPAN  DISTANCE) 

Fig.   38«    Corflguratlon X,     ■   -  0,        ,   - -     (  - +20,  l*Jit  x  10*6 -   >   3 

Mil/   «S~      ua        V» \mmmmm     ...~f  



Lower - ,rU. | .. •• 

V. 
\v 

1 
• 

^ 
V. 

Y'     gru 

0 
0.SI2S     O 
0.5425     Q 
0.M2C      0 

N • 

- ^ 

^ 
V, i 

- V 
S. s j 

u 

c. 

- 

- 

- 

-/v 

- 

- 

- 

^ 

- 

(b) 
«. ? 

. o 1   0 

(VdSDIMh ssinNALSTREAMWISE DBTANCt FROMVTRTlAl   AM X, 

Fig,   38b    Configuration X, - 0,     ' .   -     ,  -     ,  -  +20,   Re  /ft  x  10      -   J.l 

Nu/V Re     vs.   X'      lower   »Mrfmr-o 



1.0 

2.« 

1.4   - 

2.0 

I.« 

I.I 

■ 

« 

t—Y 'PI- r Surface 
1       * f x-     rm 

O.ttM       O 
0. «»23 
O.TM«      a 
O.tlTS       t> 
O.tTSO      O 

— 

/ v -'7 / 

/ 
7       i 
/      / 

/ 

- 

- 

- 

- 

- D 
X 

- 

o 

- 
D 

- 

0 

0 
d ] 

n. 0. ♦ ^^ 

iM.M.imSSIONALSEMBPAN DISTANCK) 

'ig.   38c    Configuration X,      ' • 0,    5. •     ,   -     3  - +20,  H'Jtt  x  10'     - 3.3 

Nu/V1ti~v«.   Y'     upper  surface 



>. 

2.S 
l'Pf»r Surfst r 

2.4 T- RM 

0 ♦ 

e.iMs 1 

O.liTT » 
•.S1U 0 
O.MSS 0 
0   go>« 0 

1.6 

1.2 

0.4 

(d) 

9 6 

0 
-9 

ü 

i i « i i 
*• 

(NOVDIMfNSKJNAI   ^iKHMW^h   DBTANCI   fHoMVIHTl*!   APEX) 

o n 
§ 

1.0 

Fig. 38d Configuration X,  i " 0, f i " f,2 ' ' 3 ' *20,  Rt./fc x l0  " 3'3 

Nu/^Ui-v». X'  upper surface 



1 
* 

1 0 

T 0 ■ 

— -     X'       STM 

O.MM      o 
•.TM«    a 
«.•ITS    ^ 
•.•T5«     O 

- 

_ / 

... ., 

/ 
• 0 / 

/ 

/ 

» • / 
/ 

4 0 

- 

- 

1 0 

- 
• 

- 
• 
• 

1 0 

- 

• 

1  0 

-• 
• 

- 

[s2 

> 
• 

a 

■ 

u I 0.4 0.6 1.0 

(NONOrMI VSIONAL SrMBPAN DISTANCE) 

-' 
fig.  3«e    Configuration X,      i - 0,    ' i  " ' T ' f,3 " +20, ,u«/ft « 10      -  1.1 

Nu^lti- v«.  Y'     lower  lurface 



>. 

Lower Surface SpotUr 
T. 0 

-  V 
\, 

1 
1 

^v 
\ 

ft 0 

- 

Y         SVII 

0 
0.9115     O 
0.5015      D 
0,1010      O 

"^ 
\ s 

Xv • 
N 

»w. 

- X s. 
5.0 V 

- 
^ 

4  0 

- 

- 

1  0 

- 
■ 

- 

• 
• 

2 0 

- 

- 
■ 

1.0 

- 
■ 

- 

H 

ID 

• 

V 

0 

II .' t a i i i 1   0 

(NUNUIMtSSIONAl STKtAMWISt. nPTANCt FROM VIRTUAL APEX) 

.►- 
Flg.   38f    Configuration  X,      , - 0,       l ■ -     i - +20,   Rt-  /tt  x  10      -  1.1 

Nu/^He    vs.  X'     lower  surface 



1 I 

I " 

« 

2.0 

1   | 

1.2 

0.* 

I   4 

i-—r Upf» r Surface 

x-    rru 

0.»OM      0 
0.M2S       . 
0. TM«      0 
«.•ITS       {> 
«.•TM      0 

— 

- 

-7 
/ 

? / 
' / 

/- 

- 

- 

- 

- 

- 
■ 

t 

- 
■ 

- 
• 

■ 
• 

_ 
> 
1 

» 
» • 

U) 
0.2 « 0.6 |   | 1   0 

(Nl.MUM» NSIONAI   s|.MP>PAS Hist AN. » , 

Tit.   38g    Configuration X,     a - 0,    ftj - 62 - 63 - +20,  R^/ft  x  10      -  1.1 

I*u/V*•    vs.  Y'    upper surface 



a.t 
Uppar Surface 

1 - V . 
^* % -A 

 K =3 

2.4 — v 
T' SYM s ! 

- 0 
0. IMS 

♦ 

II 

v. 
^ . 

O.liTT > 
«.sits 0 1 

- 0.S4S5 0 ^v 

2.0 
n  »020 0 \ 

- 

• 

- 

- 

J.2 

- 

- 

« 

0 " • 
• 

» 

• 

* 

• 
• 

f ■ 

(h) 

0  4 |  | 0.« 1.0 

X' 

(NONDIMf VSIONA.  STREAMWPr DPTANCE FROM VIRTUAL APEX) 

.-6 
Fig.   38h    Configuration  X,     ^ - 0,     6i   " 62 " ei3 ' ■*'20»  Re«/ft  x  I0       "   1-1 

Nu/yHe- va.   X*     upper  surfac« 



.-•. 

1 1 i 0 

14  0 
- Vamtr Surfarr 

l—=- X'           <>M 

O.MM      0 
t.TM«      0 
••tlTS        » 
O.tTSO      0 

" 

-i 

m / 
1 / 

12 0 / 

V 

/ 

/ • 

10.0 

/ 
» 

• 
• 

r 1 

•  0 

- 

- 

«.• 

- 

• 

4.0 

-. 

- 

1.0 

- 

- 

<i>      , 

1 

I 

• 

■ 

1.1 1    0 

IMfNSIONAI   ^t MISPAV  DISTANCE) 

Fig.   381    Conflgurütlon X,     I   - ♦10,    »j   - - , -     ^ - +20,  Re^/ft x 10'6 -   1,3 

Nu/S*e    vi.  Y"     lower  surface 



Jt. 

u.o 
Umer Surimie Spoiler 

V | 

V. 

12.0 — 
0.3 
O.iM 

BYM 
^ ̂

v )        • 
116    O 
its   a 

V s. r 

O.ROtO    O v 
V. rx x. i 

1 
• 

10.0 N 
- X. t—, 

■ 

- 

«.0 

- 

• 

« 

■ 

a.o 

• 

n> 
■ 

• 

(MiNDIVt \M, .wi   sna  VMVUM   I>I^T*S(f   fHiiMVIHTlAI 

I  u 

.( Fig,   38j     Configuration  X,      . - +10,     6,  • 6,  -     .  -  +20,   Rt-  /ft   K   10      -   1. 1 

Nu/. W»7   vs.   X'     lower surface 

407 



I " 

.   4 

2.0 

I   I 

.*  . 

1.2 

■   " 

0.4 

1.0 

h r Uppt r Surfacr 

~~~~ x*    tnt 
- 

__^ 0.MM      O 
0 MtS 

) O.TM«      D 
O.tlTJ        > 
•.mo   o / 

-^7 / ■ 

/ / 

? / f 

/ i 

_ 

- 

- 

——— 

- 

- • 1 
■ 

• 

(M 
1          1 

i 

^ 
» • 

1   0 

(NONDMENIilONALSEMISPAN I)ISTAS( f i 

fig.   38k    Configuration X,     I   - +10,    51 • Bj • ». ■ +20,  Re/ft   x  10'6 -  3.3 

Nu/V *•    v«.  Y'     upper  surface 



I - 
Vpptr Surfte* 

.   * 

2.0 

; I 

I.I 

- « 

-V N 
^^^ 

'■^ 

-^ 

\ 

^v 

\ r tmt ' v^ • 

— 0 
0, IMS • 

\v ^v 
o.irrr > ^v 
•.3115 0 ^Sw, 1 

- O.MSS 0 v.. 
J   .0/0 0 

\ 

- 

r 

.  

- 

- 

- 

- 

♦ 

- 

♦ 
| • ft 

■ 
♦ 

■ 

ill 4 

• 
r 

4— 

• 

0 4 I  | •    • 1.1 
X' 

(NONDnWVSroNAI, STREAMWPI  DISTANCE FRt)M VIHTl'AL APEX) 

Fig.   38/    Confl   jratlon X,     i  - -»-10,    ' j   " "     i ■ +20,  »«„/ft  x 10       - 3.3 

Nu/V1le    v»,   X'     upper  surface 



1 
1 

1 0 

Lower Surface 
SA   0 r . »••"^ ^^^ 

1  ^"   «   ■^ 

X'       «TM 
- 

•1 

S.OOH       O 
0.TO4«      0 
O.tlTS       \> 
O.»780     0 / 

/ 

M.O / 

J 
/ 

40.0 / 
/ 

U.O 

- 

- 

t4.0 

- 

- 

10.0 

- 
• • 

• 

0.0 

1 

- 

1 
(•) 

► • ■ 

I l 0.4 0  ^ 0.» 1 (1 

(NONDIMI NSIOWAl. SEMBPAN  DISTANCE) 

Flg.   38m    Configuration X,      -   - +20,     'x  " '2 " ' j " +20»   ■•-/'t  x   10'6 -   3.3 

Nu/V1lex v«.  Y*     lower  surface 

410 



. «■ 

M.O 
LuAt r ■Mjrl ■■ I Spollar 

V 
X, v 
\ 

M.O   0 
0.3126     O 
0.5416      G 
O.MSO      O 

^ 
X, 

N 
V^ 

' L»_ 

\ X, 
40.0 N 1—: 

- 
^v^ 

32.0 

- 

24.0 

- 

- 

14.0 

- 
• • 

iü  
. 

I 

■ 

l.l i' i 0 4 0 4 

(MONDIMI k L STREAMWaB OSTANCK niOM Vtin    U 

l  u 

... 
Fig.  38n    Configuration X,      '  - >Jü,     6, - 6, - C, - +20,   Re  /ft  x  10       -     . 

Nii/^'Re    vs.   X'     lower  turfaci1 

411 



1.0 

. • 

:.* 

-■.n 

1.6 

1.2 

0.« 

■   » 

h—v- Upp* r Hurfacr 

X1      BT* 

O.MM       O 
0.«lt3 
O.TM«      a 
o.tiTs    r> 
O.VTM     o 

* — 

/ 
- v ^7 / i 

/ / 

/ 
/ 

- 

- 

- 

- 

- 
■ 

- 
V 

• 

■ 

Co 

s 

i 
• 
• 
• 

| • 

.V.si.IMf SSK)NAL SEMISPAN DISTANCE) 

1   0 

Fig.   38o    Configuration X,     a - +20,    f..   - 6. - 6, - ■♦■20,  He^/ft   x 10*     -  3,3 

Nubile- v».   Y'     upper  surface 

412 



I'pprr tUttOt 

I   « 

2.0 

I.I 

.R'. 

1.1 

- 

B, i 

A "^"- 
*«^ fc 

{ "Ir ^Vj ! 

V 
Y       SYM V 1 

0 
0. IMS 
0.1«7T       ^ 

v. ̂
v ̂ v 

^\ 
0,3115      0 ^N X 

• 
0. MM     D 
0. iON     o 

^ 

,  

- 
■ 

- 

- 

- 

- 

- 

1 

* » 
# 

• 

_ 
« 

X' 

I , 1.9 

(NONDIMh SM. .NM   ^MO VMWM   l>M*S<f   MMMVIKUM   Al'fXI 

•6 
Fig,   38p    Configuration  X,    I- +20, - - 6    - +J0,  Rr  /tt   x  10      -   i.J 1 < 

Nu/,. Äe" vs.   X'     upper   surface 

413 


