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NOTATION

wing aspect ratio,‘%;
wing span, m (ft)

boundary layer control

chord (streamwise), m (ft)

mean aerodynamic chbrd, m (ft)

drag coefficient, gﬁgg-(see data reduction section)
momentum drag coefficient due to engine inlet flow

total isentropic thrust coefficient,

C; +¢C +C +C
J;E MBc;  MBLC, Ya

isentropic jet thrust coefficient of main blowing slot,

isentropic thrust

 isentropic jet thrust coefficient of aileron,

qS5
rolling moment
qsb

rolling moment coefficient,

1lift

1ift coefficient,
qSs

pitching moment coefficient, pitching T?ment
qSc
yawing moment
qSb

P-P=

yawing moment coefficient,

local pressure coefficient,

tailpipe thrust
qS

tailpipe thrust coefficient,

side force

side force coefficient, %S

isentropic thrust

qS
isentropic jet thrust coefficient of flap BLC blowing slot,

isentropic thrust
qS




C isentropic jet thrust coefficient of aft BLC blowing slot,

isentropic thrust

qS
h blowing nozzle slot height, cm (in)
it horizontal tail incidence, positive with trailing edge down, deg
m mass rate of flow, Kg/sec (1bm/sec)
P local pressure, N/sq m (1b/sq ft)
q freestream dynamic pressure, N/sq m (1b/sq ft)
S wing planform area, sq m (sq ft)
t airfoil thickness, m (ft)
X chordwise staticn, m (ft)
y spanwise station, m (ft)
z vertical distance from wing chord plane, m (ft)
a,Al model angle of attack, deg

8,BETA angle of sideslip of plane of symmetry, deg

§ aileron deflection (6a = 30/0 denotes left aileron at 30°,
right aileron at 0°) positive with trailing edge down, deg

8 control flap deflection (6¢ = 0/20 denotes left control flap
at 0°, right control flap at 20°; control flaps are not
deflected on ailerons) positive with trailing edge down,
deg; see figure 2{d) |

) flap deflection (8. = 60/30 denotes inmboard flap at 60° and
outboard flap (no aileron) at 30°; §¢ = 60 denotes inboard
flap at 60° and no outboard flap) positive with trailing
edge down, deg

8 slat deflection, positive with leading edge down, deg



BLC,

BLC,

spanwise position, %¥

aileron

aft BLC blowing slot
flap BLC blowing slot
elevator

flap

main blowing slot
slat

horizontal tail

total conditions
uncorrected

vertical tail

Subscripts

original slat geometry (T-415)

modified slat geometry

freestream conditions

(T-418)
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SUMMARY

This report presents the data from an investigation of the aerodynamic
characteristics of the expandable duct-jet flap concept. The investigation
was made using a large-scale model in the Ames 40- by 80-foot Wind Tunnel.

The expandable duct-jet flap concept uses a lower surface, split flap
and an upper surface, Fowler flap to form an internal, variable area cavity
for the blowing air. Small amounts of blowing are used on the knee of the
upper surface flap and the knee of a short-chord, trailing edge control
flap. The bulk of the blowing is at the trailing edge. The flap could
extend the full span of the model wing or over the inboard part only, with
blown ailerons outboard.

Primary configurations tested were two flap angles, typical of takeoff
and landing; symmetric control flap deflections, primarily for improved
landing performance; and asymmetric aileron and control flap deflections,
for lateral control. The tests were made with and without the horizontal
tail at wind tunnel dynamic pressures from 1144 Newtons per square meter
(23.9 pounds per square foot) to 158 Newtons per square meter (3.3 pounds
per square foot). These correspond to Reynolds numbers from 5,35 million
to 1.99 million, based on the wing mean aerodynamic chord. The range of
jet thrust coefficients was 0 to 2.31.

INTRODUCTION

The expandable duct-jet flap concept is being studied as a means of
attaining STOL performance in a turbofan powered aircraft. The concept is
a derivative of a basic jet flap and has the principal jet located at the
flap trailing edge.

The basic jet flap concept has been extensively considered as a propul-
sive high 1lift device on many types of aircraft. Integration of this con-
cept into high wing-loading aircraft has been difficult because of the
problem of providing sufficient duct area needed for high thrust from the
wing jet. Additionally, it is difficult to achieve the proper values of
1lift to drag ratios needed for STOL descent without high flap deflections
and subsequent flow separation and buffet problems.



The expandable duct-jet flap is an attempt to provide solutions to
these problems while maintaining the inherent characteristics of the basic
jet flap. It has a cavity formed by a lower surface of the expanding flap,
the rear wing spar, and the upper surface of the flap system. The resulting
cavity increases with flap deflection and is used for the ducting of compressor
air to the blowing system. The blowing system primarily consists of the main
jet near the flap trailing edge and a BLC slot at the knee of the flap. In
addition, a short-chord, control flap is available at the trailing edge to
provide additional deflection of the main jet. The control flap's purpose
is to control the 1ift to drag ratio without adverse separation and buffet
problems.

A large-scale model was built and tested in the Ames 40- by 80-foot Wind
Tunnel to determine the aerodynamic characteristics of the expandable duct-
jet flap concept. The wing planform of the model was geometrically similar
to that of the augmentor wing model discussed in reference 1, 2 and 3. The
flap system extended either the full span or 70 percent of the span with the
remainder used as a blown aileron. The compressed air for the blowing nozzles
was provided by the cold air from two turbofan engines mounted in the fuselage.
Tests at forward speed, out of ground effect, were made for flap angles of 30°
and 60° and various deflections of the control flap. The investigation also
included the effects of a high-position horizontal tail, sideslip, and dif-
ferential aileron and control flap deflection.

The tests were performed in cooperation with the Lockheed-Georgia Company
and the Flight Dynamics Laboratory of the Department of the Air Force.

MODEL AND APPARATUS

Figures 1(a) through 1(e) show the model installed in the Ames 40- by
80-foot Wind Tunnel. The wing chord plane is in the approximate center of
the test section.

Basic Model

Tables I and II give geometric data for the model, Sketches of the
model are shown in figure 2. A three-view of the model and a typical wing
section are shown in figures 2(a) and 2(b) respectively.

The wing was equipped with a full-span, leading edge slat. The slat
position was modified midway through the investigation (see figure 2(c)).
The flap system could be configured either as a full span flap or with the
outboard 30 percent as a blown aileron.

The horizontal tail was equipped with a fixed, leading edge slat (see
figure 2(d)). The elevator and rudder deflection were 0° throughout the
test. When the horizontal tail was not installed, a rake having five direc-
tional probes was used in its place. A nose fairing was installed during



part of the test (see figure 2(a)). The model was equipped with sound sup-
pressors on the engine inlet and the tailpipe exit.

Blowing System

Supply — The model was equipped with a separate blowing system for each
wing. The blowing system is shown schematically in Figure 2(e). The compres-
sed air was the cold or bypass air of two JT15D-1 turbofan engines.

The hot gas from the engine core exhausted out tailpipes in the rear of
the fuselage. Tailpipe cooling air was brought into the fuselage through
the inlet on the underside of the fuselage (see figure 2(a)) and ejected
through an annular ejector at the tailpipe exit. The cold air was ducted to
the wing blowing slots through the wing box spar.

Main jet — The blowing slot dimensions for the main jet and the BLC jets

are shown in figure 3 while typical spanwise total pressure distributions

for CJ 's less than and greater than 0.4 are given in figure 4. The main jet
I

slot dimensions are controlled by the movable segment on the trailing edge

of the lower surface of the flap system (see figure 2(f)). The dimensions

did not change with changes in control flap deflection. The overall dimen-

sions did differ for 30° and 60° flap deflection (see figure 3). Where the

outboard 30 percent of the flap system was used as a blown aileron, the main

jet slot was blocked.

BLC jets — The flap BLC slot was located on the knee of the upper surface
of the flap as shown in figure 2(f). The overall dimension differed for 30°
and 60° flap deflections (see figure 3). The flap BLC slot was used for the
blowing slot on the blown aileron. The aft BLC slot was located on the upper
knee of the control flap as shown in figure 2(f). The dimensions were fixed
as shown in figure 3. The aft BLC slot was blocked on the blown aileron.

Instrumentation

The instrumentation used to measure the flow conditions in the blowing
system i1s shown schematically in figure 5. Surface static pressure orifices
were located at three spanwise stations on the right wing (n = .195, .467,
.816).

TESTS

Table III is an index to the investigation. The investigation was done
in two phases (T-415 and T-418). The only change in configuration between
the two phases was a change in the wing slat from position ! to position 2.
The tests were primarily done by increasing angle of attack at constant air-
speed and duct pressure. The angle of attack range was -8° to 24°, Sideslip
was varied from -18° to 4° at constant angle of attack. The wind tunnel dynamic
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pressure range was from 1144 N/sq m (23.9 1b/sq ft) to 158 N/sq m (3.3
1b/sq ft) giving a Reynolds number range from 5.35 million to 1.99 million.

Two basic flag deflections were used; 30° representing a takeoff con-
figuration; and 60° representing a landing configuration. The model was
tested with both a full-span flap and with the outboard 30 percent span
configured as a blown aileron and set at 30° or 10°. Several values of
symmetric control flap deflection were tested for each flap configuration
Asymmetric control flap and aileron deflections were tested for lateral con-
trol. The range of the jet thrust coefficient, CJ , was from 0 to 2.3l.

I
The division of CJ into its components; CJ R C]J , Cu s Cu is shown
I JF BLC BLC, a
in figure 6 for the various configurations.

The horizontal tail was installed during part of the investigation and
tested at several values of incidence. For two power-off rums, the nose
fairing was installed and the model tested at two flap deflections; 0° and
60°.

DATA ACQUISITION AND REDUCTION
Data Acquisition

Six-component force data were obtained from the wind tunnel balance
system, The moment center was located at the .35 ¢ point and .20 ¢ below
the wing chord plane.

Total temperature and pressure within the duct were recorded for the
locations shown in figure 5. The tailpipe mass flow and thrust were
measured with a total pressure and temperature rake installed during a
wind-off test prior to model assembly. These measurements were used to
evaluate the tailpipe thrust and mass flow as functions of tailpipe total
pressure and temperature which were recorded during the wind tunnel tests.

Other data obtained during the test included surface static pressures
at three spanwise stations on the right wing (n = .195, .467, .816), direc-
tional probe measurements of the downwash at the horizontal tail location,
and photographs of wing surface tufts.

Data Reduction

Blowing parameters — The thrusts for the three blowing slots on each wing
were computed from the measured duct total pressures and temperatures and
the measured areas for each slot. No correction was made for nozzle dis-
charge or velocity efficiencies. Results of several wind-off tests indica-
ted that the nozzle thrust coefficient (actual thrust/isentropic thrust) is
approximately 0.85.




Force and moment data — The forces and moments due to the inlet momentum
drag and the tailpipe thrust have been subtracted from all force and moment
data presented. The inlet momentum drag was computed using the calibrations
of the tailpipe for the core mass flow and the computed, isentropic mass flow
from the blowing slots for the fan flow. The forces are resolved with
respect to the wind axes while the moments are resolved with respect to the
stability axes. The corrections for inlet momentum drag and tailpipe thrust
are as follows:

CL = CLu - CT sin a

CD = CD + CT COs a -~ CD
c u R
Cm = Cm - 134 G + G (.347 cos o -2.816 sin «)
C u R
C = C
¥y Ya
C =¢C
n n
u
Ct = C1
u
where CL R CD s Cm , C Cn s C1 are based on measured forces and moments
u u u  Tu u u

and o is the corrected angle of attack.

Wind tunnel wall corrections — All of the data presented have been correc-
ted for wind tunnel wall constraints. Conventional corrections are used, but
the 1ift coefficient is replaced by the effective circulation 1ift coefficient,
CL , defined as:

aero

C - {cC + C + C sin (Af ¢+ a)
Liero T ( J5F PBLG, “Bch)

(full-span flap)

[@]
1}

C, - (C + C + C
Laero L ( JoF uBLC1 “BLCz a

(part-span flap plus aileron)

+C ) sin (Af + o)

where Af is a jet angle determined from wind-off tests.



The wind tunnel wall corrections are, therefore:

o = o + .453 C
u aero

[
Ll

c. + ,00793 C 2
D DC Laero

and with the horizontal tail on,

Cm = Cm + ,0326 C
c aero

DATA PRESENTATION

The data are presented in figures 7 to 24, Table IV is an index to the
data figures. The jet coefficients and dynamic pressures listed are nominal

values.
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TABLE I. — MODEL REFERENCE DIMENSIONS

Wing
Area, sq m (sq ft) 21.37 (230.0)
Aspect ratio 8.00
Taper ratio 0.30
Span, m (ft) 13.080 (42.895)
Root chord, m (ft) 2.510 (8.250)
Tip chord, m (ft) .750 (2.475)
Mean aerodynamic chord, m (ft) 1.790 (5.881)
Sweep at 1/4 chord, deg 27.5
Airfoil section (see Table II} NACA 65A - 4 XX
root t/c = .125
tip t/c = . 105
Incidence, twist 0
Vertical Tail
Area, sq m (sq ft) 6.32 (68.0)
Aspect ratio 1.20
Taper ratio .74
Span, m (ft) 2.760 (9.04)
Root chord, m (ft) 2.630 (8.65)
Tip chord, m (ft) 1.950 (6.40)})
Mean aerodynamic chord, m (ft) 2.310 (7.58)
Sweep at 1/4 chord, deg 38.5
Airfoil section NACA 0012
Volume coefficient .114
Horizontal Tail
Area, sq m (sq ft) 6.72 (72.3)
Aspect ratio 4,00
Taper ratio .49
Span, m (ft) 2.590 (8.50)
Root chord, m (ft) 1.740 (5.71)
Tip chord, m (ft) .850 (2.80)
Mean aerodynamic chord, m (ft) 1.350 (4.42)
Sweep at 1/4 chord, deg 25
Airfoil section (inverted) NACA 64-012
Volume coefficient 1.038
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TABLE II. — WING AIRFOIL COORDINATES, n = .1945

Basic Airfoil

x/c (100) Z upper/c Z lower/c
0 0 0
.0625 L0054 -.0023
.125 .0071 -.0033
.25 .0093 -.0048
.375 .0109 -.0059
.50 L0123 -.0069
.625 .D134 -.0077
.75 .0146 ~-.0085
1.0 L0166 -.0099
1.25 .0184 -.0110
1.50 .0200 -.0120
1.75 .0215 -.01248
2.00 L0228 -.0137
2.50 .0253 -.0150
5.00 L0350 -.0192
7.50 L0432 -.0224
10.00 L0501 -.0252
15.00 L0613 -.0293
20.00 .0700 -.0322
25.00 .0767 -.0343
30.00 .0817 -.0356
35.00 .0853 -.0362
36.25 .0859 -.0363
40,00 ‘ L0873 -.0361
45.00 .0878 -.0353
50.00 , .0866 -.0334
55.00 .0836 - . (0305
57.50 .0815 -.0288
60.00D . 0791 -.0269
65.00 L0732 -.0227
69.50 . 0667 -.0188
69.831 L0662 -.0185
70.00 .0660 -.0183
75.00 0576 -.0139
80.00 .0478 -.0089
85.00 L0365 -.0070
90.00 .024¢ -. 0046
92.50 .0185 -.0035
95.00 L0125 -.0024
97.00 0078 -.0016
98.00 .0052 -.0012
59.00 .0027 -. 0007
100.00 .0003 -.0003
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TABLE II. — CONCLUDED

Slat Inner Surface

x/c (100) Z upper/c Z lower/c
2.50 ~.0030 -.0030
2.625 .0028 .0088
2.75 .0052 .0110
3.00 .0086 L0137
3,25 L0112 .0154
3.50 .0134 0165
3.75 .01s4 L0173
4.00 .0172 L0178
4.25 .0189 .0182
4,50 .0204 .0185
4.75 .0219
5.00 L0233
5.50 .0260
6,00 .0285
6.50 L0308
7.00 .0330
7.50 .0352
8§.00 .0373
9.00 .0412

10.00 .0450
11.00 . 0487
12.00 .0522
13.00 .0556
14.00 L0590

Flap Upper Contour

x/c (100) Z upper/c
58.347 -.0201
58.50 -.0148
58.75 -. (083
59.00 -.0028
60.00 L0139
61.00 L0262
62.00 .0358
63.00 .0435
64.00 .0497
65.00 .0546
66.00 .0585
67.00 L0613
68.00 L0633
69.00 0644
70.00 0647
71.00 L0641
71.50 0635
72.00 L0627

12



Tagee L . Ivdex T &owws | I T2

Tornne.. —fjok/nv; VVM'cj /At Re MARKS
B b 1&s de | i -

T
o
e
o
|
i

7 J 1€
r¥ |deq |9 deg |dea
o1 0f— GCO/lpb |95

11

) Erare (a1 BEGrIo4) —

] ks
NH
&
1T

LT IR TSR L e

o
o _ rch;_,‘;,ES —_
O

239 32 | 0
sel [] ] |2 |
25 86 |
"7 bb | 7o
sl 1 Lol ] @ o 2

T

N I
ST ENOIOREAY RN IV INT O 2%
]
A
¢
Q
N

1
|
1
#

25 | o

.
O

~
~
U1

SRV USRS I

i
»
N
|

7.3/ 75495 _

N

0

&
R

e |

G

3.8 /37 i

-
(-
N
Q

N
e
N
i

60/30 O Crorve ChcipedTrows ‘ _

[

1S lsel ~ 1,49 7B s 74,

16187 1,00 &

§/7 .7 74 76 -

gxa /7.5 S0 ~ L

Y9 l7s 25 T
czejeqt Lol jol o Lt i R




TazEe - Con TIMet D

TS

TmEe  |Beoay w4 Wone s R e 11 ARKS Fre,ure
2 5? “ /"3 C-} gf ‘Ts C@ Jc:, ‘& rfsf. fe_ cf r N
Eﬂ» ;| e 1oy | deq |deg Olog tdeg | deq |deg |eq de_ 1 o
z1 |99~ 1o o 60/30 |45 | — | @ |oms|—1—| O | “Beses )80
2zlss| |1 ]/ | Jeo e | T e i
z3|z8| | 97 ] N e |
b i .79 - T 7 :
| .
2syzs] Ll e | -
2¢ |/73] | 28 | | 7 |
EIEIEIE 20 30 Srerie. Coapmisridn —
SN E S e : /.73 7P e sS . c;;io | _—; E
=27 e ! g ‘
F249. J | &S Bg :
‘3/ if.j' ‘ e Bo ;
s2{26] 30 s, 1T i
230 | o ~ 20 Srmre. Cacrzrsrion —
I IE RS T omts &e |
35icel | e | Se |
26 | 24| B e
127199 | o & e )
32lo |o - 50 Crmre ObtEmaron — }
'37144]~ ) | 7 | 5 em s Ern
#ojeer N qeerl [Tt b v T R



ToBLE T .~ (Cons 7ttt ED ‘ e =
Tomnee |Bowiws Woeng TAe REMARKS Freane
AL & 6s | e | el e [dr
QU sl | | | deo e teo e o\l g k) b
o/ {B34]~ | O |.58 0 |eojzolsoloe| —— || "oioes 84
gzl29] | 0 | ] | 849 |
g2las] | /73 O | o
4410 { O — Efer Sverie CacBesron = h
g5149] ~ /.50 “2eneg 39 |
ALE T ‘ so |
47199 77 ’Se | !
sl L] 1o el
EarzZin i ! =2 i
solal i ] {e ‘I [ =
| s744] | /52 | 20 ) sei
szl 4 /00 ys j
S31496 S/ ’ 'Se !
S419.9 O Iy
ss5l o 1o — Srmrre (AL i BRATIO AL o
1 56| 5.0 ~ iy SO P oS el
57|75 27 | /S |
1 S8 1447 SO I RE:E ;
's7lmof | 1] |o | o AN
e0io to |- 30301 | i— 1o i 1 | Srere Coceorrow T —



TaicE T — Cowrimusd

Tannmes |Browrwg W Ag T Al /?E MAOK Freipe
2 (=12 5] | & & & Po | % e b |in
@ P e foy | T deg (dog|den |deg | 7og |deg (g (g} —
o/ sz~ o lisy 20/30{00|— | O|oA—F— | O *Desws 79
2|79 99 | N T |
63105 75 | S
1 5/ e |
51173 26 7 % ]
67|52 (. 50 NaL- R
PAEE /.00 Lt l
B =] =1 |
kX o | o |
% — {
‘ i
j
] ]
i : 3 . p_— e o
IR R bl L




/#BLE. L. T Con 7 £ TS
Tonng s [Bowrog Wing TA e REMARKS Froare
R G & s ' T o

g &

N

A

W

g‘g‘
Itry
G}@%"“’

ox
o 463 ;:’pg _ Q/t‘.ﬁ Cfe’j
O

=
2
W
/ o o i b@/ 30 | &0 O |o== | ~— Srore Coemesrom . )
2353 | 3/ Ease p@mes) L GAr e o‘; VZs
2199 /.57 _ -'74
4 o7 s 76)
S lwe 77 74 t
é & O - /(O/sc '“_.:—_m-‘ B
: ] S
_7 O | - ée0 =0 N Sraric CARcimparion _— ‘
— - = B R
- ? 48 =0 P . | PRV & 4 0o i
P | | ' Wb vuatll
17.¢ | /.0 f ‘ .; i ; B4 205 i
‘ i - H i o
01, 45 : L | l =L 200 '
J - — I ! R
/" 4.5 /8 oY i . D/% ropriont Cmeew -
(7.2 O (/o2 ‘ F0 ;%c.x}es , Sver, éﬁc_ =L L

A

14,7 S/ ‘ ] | 8¢
7.3 /.C4 ’0 S
148 i i Ec
| >3 /0% L 9@, Asyer & /26“.2&#
/7 |96 53 | 126 |20y
18] 73] | /05 - %o ! Zo l0e |
L1? e 53 | | ;d'z:zoc,‘ |
goadlel BT e T T T e, Taoice Ty a7/

X

G

&
)

e ey e ———




Tarip M, T CodpTimed 3 - a8
TwnEe  [Browu Veing | T ,@g,&;ﬁ@ KS Frouge
B e |65 e Ve | % |6y [ be | 6
& 1 jde degJoles e eg ot g by |oky e
) |H4st~ | O | o0 |eo{30] O |omr|l—— 1O | Biore Towe Cug. orurc] 7/
2z|214 30 ‘ |
23148 /2 | s 1| RBeses Dies dg
24172 /.06 | | | T
2s|ngl | 59 |
2c| 48 /59 30|20 Beses, Syre. fe
27]73] | /.08 i 1R
27 |4 HE IRER 1
29 |96 O |
20| 48 (59 | /o) ¢ Zows O
2/17.2 1,07 1 L) /o
ERE 54 o 1
133 %6 2 j ‘ Vo) ﬂg
Hio|o — 30 } 50 Tomrre Ume i@psrron — -
2s|so|l~1 |/# ‘ Bl Besic /oooms Toctsrt % | /54 | 230 |
156174 7,0/ | 'S4 ,|23q
137 {/19.b S/ /55,1239
238 48 /,.S3 Y2 FBeses | Asrar e 17 2% E
139072) | || |03 | L - ,73),,5)3
9o gs sl 1| o Tl R T, 220




Topoe. L, T oM TIAIUED . o T3 ‘
TAnNE:  |Beowlwg W’:‘fv‘(} TAre RE A1AK S Frouge
S S ) R . .
§ i D{ = ':_T g'F §s d i % é‘g— e | dr
_\:\ re s rf#""'ﬁ : Q/cg, deq 0/9-'} d% 2, a/@ c/ég 07@9 i ) i o
g/ s06] ~ | O |/so 30 |@0|301%0|car| ——| O| Pbeses | Hover. & NE=2
42 7.4 Y e 76 123e
g3 /4.5 S2 BE /76)25:«"_' B
44 14,8 /S %l /7 |22 L
75172 2% 17e 2 5
Ho |72 /.02 ol o900 C Eosec “Bears :779& own b | N
47173 /.03 -5 b | g
<8173 /13 | | /S ool |
7] | s ] 1 o |
solus] | |s2 | oo |
S/ 96! BERE | _ 6o | |
?52 4‘?* g |~ |52 Eosre Vol ELsS e, B ;
CS3173] o2 294 !
5417321 | ez 22 |
sl ]| S/ 2%
P SGlb| 4 Y 24
57149l 2] | 1rse Y
581 9.0 | o ! 2df,
s9lael 71 | o ) 7
©0 71~ O jred | o 1] T B Bures, 780 o1 =




T A8

'7,}35(,;__—_ . — Cowrratwer _ o B
L—":E ENH&L aﬂﬂ//#a; | VV}/W] 7—2!& | /?Ehfl?kf Freine

e gen . e S

T2 = [R1C] | & 1516 || ety &4

0 Uil Pl deq Yeq Dy l1eg |- |deg oy |

Gl |7/~ Ok GO |60 130 |20 |-201 90| O | O | Beswc Fdears Thw ow -

2|7/ /.06 s | | T

6317 /06 N | | 1IEZ2
A7 | o (.06 5 ~ Tove Juciptmet Seweem _ B
6s|48]~ /S5 -0 Bosic Poemes , e O A "
ALY 7 Iy |
671196 .52 9‘13_ .
68 |22 27 % |
@_iﬁs sl el 5 Besic ¥oweees S ‘
70 las|rzl | |.s2 22e )
71 73] | 1,05 | 22¢ !
72172 o 1.0 22b
73148 | /5B 2l ‘_
EArE IR 22 |
75 |7s) | O 22e
70125 4 o 224
to7lasi~| o1 © —
178 148 VA2 O 73o0sse 7B RS 7o
72173 125 | P
80; 5 _1475_:__'_.____!.___“ R .1‘_- LR LIS NS SOy i— B “_ _ e “ ?:f;_. ‘‘‘‘‘‘‘‘‘




Vemik JU.- oL DeED o TGS g
T”;’,{fyg ¢ |Bowrw: vy s T Al /‘(DEM ALK, Frc L€
NN IR b | #|de b | &p
Q& 7= e |4y deg  7eq oy Weg | ldeg g \deg| i
) frast~ | O .53 o leoc|solo |~old0| O] 0 | Bose 7Reses 79
s2las) [} ] |2 1 L | A
£3]73| 4 |~ Jros | 1B Voo s k=
& 173liz] | ues | 1 2z |
Sk E Focres cE
A 1 s ‘ 90 | 7c | ]
£71 73 1,03 | | | Go
52 | 76) 7 EEENEEERENE IRCH
plns) |1 ] < BERE : v 7 |
ol]e |~ L T e S
a)\7zVi21 | ot | cec/|
gzlz3l ~1e |2 | 22 s ae | 1
193149 L lrzs g use: Crp, = /.5 Ty — j
24147 o R 73 L % ——i
Relyl PO Y- e, O 1 Nese Fgusg odl Aoise I
2 7 Mok o O ol % ; [ SwEEP, FBER — !
77| 96| 5 o | | 5 |orE | /8 /7 B}
(98| ~ |8 o | | o I Ao rsk — '
i ??‘ kel j /1/@/5,& ; /C/OM ra 0(—4’ 7 T _-" j
R I ] |



T ABLE __ZE-.‘ InDEX T FrGuRES

é OAIG r TSI A AL

D#Tﬂ?

Fiqure

; 7 C? ‘ __CJ.Z—' : .rcrs

<y
L

ErcE T
o~

1

VakiaBie s |

-

=

\_
RN

4 . Cozr

e - (75
. e
/7 B Cay

vz

B
Jda
b

2-¢o !
SO |/ -eo ).

o £ - O | =
20 . _ —
. F0 _ L
9 Ll oFE
O i
o/~20 | ] T
O/ 40 L.
O _
O -0
=0 A —
el L. -

=5
2
_lm .




7;3¢£: _M - CCB/UCLLMD&.D

Lar&€dqe ~Lrkecrionse Lars

. —_— :
- - t
4 | -

i
i 1 |
i |
i I
H i
__ oo _1 .i_.. -
o e : :
e oo

b s et _—




(a) Top view of model.

Figure 1. — Views of the model installed in the Ames 40- by 80-foot
Wind Tunnel.



(b) Front view of model.

Figure 1. — Continued.



(c) Rear view of model.

Figure 1. — Continued.



(d)

View of the lower wing surface.

Figure 1. — Continued

i
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(e)

Top view of model with horizontal tail and
nose fairing installed.

Figure 1. — Concluded.
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(a) Three-view sketch of the model.

Figure 2. — Geometric details of the model.
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(b) Wing section geometry.
Figure 2. — Continued
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(d) Horizontal tail section geometry.

Figure 2. — Continued.
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(d) Sg = 30°, part-span flap.
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Figure 7. - The affect of CJ on the longitudinal
' I
characteristics of the model; full-span flap,

5, = 0°, horizontal tail off.
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Figure 8, — The effect of CJ on the longitudinal characteristics of
1

the model; part-span flap, 6. = 60°, §, = 30°, horizontal tail off.
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