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bers. Use of a hemispherical nose in place of the normal pointed nose pro-
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. LOW SPEED AERODYNAMIC CHARACTERISTICS OF AN 0.075-SCALE
F-15 AIRPLANE MODEL AT HIGH ANGLES OF ATTACK AND SIDESLIP
By Daniel N. Petroff, Stanley H. Scher* and Lee E. Cohen*¥

Ames Research Center
SUMMARY

An 0.075-scale model representative of the F-15 airplane was tested
in the Ames 12-Foot Pressure Wind Tunnel at a Mach number of 0.16 to
determine static longitudinal and Tateral-directional characteristics at
spin attitudes for Reynoids numbers from 1.48 to 16.4 million per meter
(0.45 to 5.0 million per foot). Angles of attack ranged from 0 to +90°
and from -40° to -80° while angles of sideslip were varied from -20° to
+30°. Data were obtained for nacelle inlet ramp angles of 0 and 11° with
the left and right stabilators deflected 0, -25°, and differentially 5°
and -5°. The normal pointed nose and two alternate nose shapes were also
tested along with several configurations of external stores.

Analysis of the results indicate that at higher Reynolds numbers there
is a slightly greater tendency to spin inverted than at Tower Reynolds num-
bers. Use of a hemispherical nose in place of the normal pointed nose pro-
vided an over-correction in simulating yawing-moment effects at high Rey-
nolds numbers; use of an asymmetrical beveled nose provided an even larger
over-correction at positive sideslip angles and an effect in the wrong
direction at negative sideslip angles.

There were found to be no significant effects of changing inlet ramp
angle and adding external stores on the aerodynamic characteristics. At
angles of attack between 30° and 60° deflection of the stabilators pro-
vided an increase in directional stability.

INTRODUCTION

With the advent of highly maneuverab]e military aircraft, it was found
that a large proportion of aircraft losses were caused by the aircraft
entering out-of-control and spinning motions. The department of the Air
Force has required the evaluation of these motions on aircraft such as the
McDonnell Douglas F-15. The tests being reported in this paper were made
to support theoretical analysis of F-15 upright stalil/spin motions, and

* Project engineer, NASA LaRC ** Prpject engineer, ARO, Inc.



to support inverted spin-model tests in the spin tunnel. The model is rep-
resentative of the F-15.

Upright-attitude force tests were made to provide static aerodynamic
data at high angles of attack and sidesliip with various control deflections
and stores to support theoretical analysis of F-15 upright stall/spin mo-
tions. Inverted-attitude force tests were made to evaluate the effects of
Reynolds number on the crossflow characteristics on the fuselage ahead of
the wing. In some cases, these crossfiow effects can cause appreciably dif-
ferent side forces and yawing moments on a small-scale model from those
obtained at the same attitudes on the full-scale configuration (references
1 and 2). When these effects do occur, they are usually in the angle-of-
attack range between 40° and 90° for upright spins and between -40° and
-90° for inverted spins. In the course of conducting investigations of
aircraft spin and recovery characteristics in the spin tunnel, small-scale
models must necessarily be used. It has been found that for some configu-
rations, the Reynolds number effects are so marked that model spin and re-
covery characteristics do not represent the spin and recovery character-
istics of the full-scale airplane.

In general, a wind tunnel Reynolds number force test program is con-
ducted on a given design to determine if spin tunnel results could be ap-
preciably altered by Reynolds number effects. When such effects are found,
various "fixes" are investigated on the wind tunnel model in an attempt to
minimize these effects. Then, a similar "fix" is placed on the spin tun-
nel model so that its side force and yawing moment characteristics in the
spin are more representative of the larger scale model.

NOMENCLATURE

The axis systems and sign conventions are shown in figure i. Data
are presented in the body-axis coordinate system. Because the data were
computer plotted the corresponding plot symbol, where used, is given
together with the conventional symbol.

Plot -
Symbol Symbo]l Definition
Ac cavity area
b BREF wing span
c wing mean aerodynamic chord, M.A.C.
Cp CA axial-force coefficient, axial force/qS



CD
CL
CBL
CLM
CN
CYN
cY

LREF
MACH

RN/L
SREF.
ALPHA
BETA
AIL-L

AIL-R
RUDDER

STB-L

drag coefficient, drag/qS

T1ift coefficient, 1ift/qS

rol1ing-moment coefficient, rolling moment/qSb
pitching-moment coefficient, pitching moment/qSc
normal-force coefficient, normal force/qgS
yawing-moment coefficient, yawing moment/ng
side-force coefficient, side force/qS

reference length

freestream Mach number

freestream static pressure

cavity pressure

freestream dynamic pressure

unit Reynolds number, million per meter
wing area

angle of attack

angle of sideslip

left aileron deflection angle, positive trailing edge

down

right aileron deflection angle, positive trailing
edge down

rudder deflection angle, positive trailing edge to

the Teft looking forward

left stabilator deflection angle, positive trailing

edge down



65t

STB-R

RHO .

Al5
A6
B156
D22F
D226
D41

F17

"A18

H36
J8
M12

MX
MY
T23

T25
T57

T64

right stabilator defiection angle, positive trailing

edge down

duct inlet ramp angle

Configuration Code

.gun bump'fairing, right-hand

wing root fairing, Teft-hand

- fuselage

shroud/exit choke, normal flow
shroud/exit choke, blocked flow
inlet

flaps

ailerons

horizontal stabilators

MER 200

radome

alternate nose shape, 45° Teft-hand bevel

alternate nose shape, hemispherical

600 gallon fuel tank

sparrows (two forward and two aft)

QRC-249 ECM pod

SUU-13/A



T66 T66 BLU-32/B
V172 V172 vertical tails
N]]B w11§ wing
Y22 Y22 inboard wing pylons
Y24 ) Y24 centerline pylon
YX ¥YX outboard wind pylons
BASIC B156 118 D41 Y36 Vi72 Tos
A Jg(3) Tgg Yoy
B J8(6) T64(2) Y22 .
c - Té7(2) Yx '
D .38(3) T64 Y22
£ To3 Yo
H , —M12 + My

TEST FACILITY

The Ames 12-Foot Pressure Wind Tunnel is a variable density, low tur-
bulence wind tunnel which operates in the Mach number range of 0.1 to 0.94,
The wind tunnel is powered by a two-stage, axial flow fan driven by electric
motors totaling 12,000 horsepower. Airspeed in the test section is con-
trolled by variation of the fan's rotative speed. ‘Eight fine-mesh screens
in the settling chamber together with a contraction ratio of 25 to 1, pro-
vide an airstream of exceptionally Tow turbulence.



MODEL DESCRIPTION

'The model was an 0.075-scale F-15 airplane. The geometry of-the mode]
is given in table 1, drawings of the model are presented as figure 2, and
photographs of the model installation are included as figure 3.

The model is a twin engine, mid-wing, supersonic fighter aircraft con-
figuration with a 45° wing leading edge sweep and a compound trailing edge
sweep. At the wing root the wing section is a NACA 64A(.55)0(5.9),a=0.8
mod. airfoil. Advancing further outboard the wing section changes to a
NACA 64A(.55)0(4.6),a=0.8 mod. airfoil, and then to a NACA 64A-20(3.5),
a=0.8 mod. airfoil. At the wing tip it is a NACA 64A-20(3.0),a=0.8 mod.
airfoil. The twin vertical tails are NACA 000(5.0)-64 airfoils at the
root and blend into a NACA 000(3.5)-64 airfoil at the tip. The horizontal
stabilators have a NACA 000(5.5)-64 airfoil at the root and biend into a
NACA 000(2.5)-64 airfoil at the tip.

Various combinations of stores and their supporting pylons were
mount?d)on the underside of the model and are presented in figures 2 (2)
to 2 (n}. )

The model was tested with two alternate nose configurations: a hemi-
spherical nose having a radius of curvature of 1.11cm which shortened the
normal nose length by 1.824cm; and a 45° left-hand beveled nose which
shortened the normal nose by .318cm.

The control surfaces utilized during the test were the ailerons and
horizontal stabilators. The ailerons were 13.283cm in span with a 23.8
per cent wing chord. The horizontal stabilator was a pivoting horizontal
tail in which the entire tail rotates.

The aft end of the model, between the vertical tails, was modified to
accept the sting support.

TESTING AND PROCEDURE

The investigation was conducted at a Mach number of 0.16 and at
Reynolds numbers of 1.48 to 16.4 million per meter (0.45 to 5.0 million
per foot). Data were obtained at angles of attack from -80° to 90° and at
sides1ip angles from -20° to 30°.

The Teft and right horizontal stabilator deflections were set-at 0
and 0, -25° and -25°, and 5° and -5°, respectively. The ailérons and
rudder remained at zero deflection throughout the test. .



The basic configuration was Bise W118 Dg7 H3g Vi7e Tos. Model

configuration changes consisted of the addition of various ccmbinations
of stores inciuding MER200, BLU-32/B, SUU-13/A, QRC-249 ECM POD and a
600-gallon fuel tank with their associated pylons. Two alternate nose
configurations were also tested.

The model was provided with boundary layer transition strips. These
strips were of No. 120 carborundum grit with a width of .127cm. Grit
density was approximately 59/cm. The strips were Tocated 3.8lcm aft of the
tip of the airplane nose and at 5 percent chord of the wings, horizontal
and vertical tails, and.1.9cm from the leading edge around the engine in-
let ducts. When the model was tested for the effect of the nose configu-
rations, no transition grit was used on the model and all stores were re-
moved. .

At angles of attack from 40° to 90° and -40° to -80° the engine nacelle
ducts were piugged to simulate stalled engines. At other angles of attack
the ducts were flow-through simulating normal engine operation. The inlet
ramp angle of the ducts was set.at either 0 or 17°.

The model was sting mounted on a turntable which permitted the varia-
tion of either angle of attack or sideslip. Aerodynamic forces and moments
on the model were measured using a Task internal six-component strain gage
baTance. The balance cavity pressure was measured using a pressure trans-
ducer. An angle of attack transducer at the base of the support system was
used to measure the angle of attack and a Selsyn was used to measure the
turntable rotation.

Tunnel static pressure was measured in the plenum surrounding the test
section and no blockage corrections were applied. Prior calibration of the
wind tunnel with large blockage models showed plenum pressure to be essen-
tially identical to free-stream static pressure and this pressure is cur-
rently being used for all high attitude tests.

DATA REDUCTION

The six-component force and moment data were reduced about the model
moment reference center in the body axis system. The axis systems are de-
fined in figure 1 and the moment center was assumed to be at fuselage sta-
tion 106.142cm and waterline 22.131cm. The angle of attack and angle of
sideslip were corrected for deflection of the sting and balance under aero-
dynamic load. Angle of attack and appropriate aerodynamic coefficients
were corrected for model weight tares and tunnel wall interference effects
(reference 3). The wall correction values are as follows:



1
i

Acr
AC

0.001343 C,
0.0008763 €|

0.2568 C| - . ac (tail on)
p = 0.004020 ¢, aCy(tail off)

|
1

A stream angle of up to 2° at zero angle of attack is known to exist
in the vicinity of the model due to the influence of the support system
fairing on the tunnel floor (see figure 3). No stream angle corrections
were applied to the data. - |

Three samples of all balance and tunnel static pressure data were
averaged for each data point and then reduced to coefficient form.

The balance cavity pressure was measured and the body axial force
coefficient was corrected as follows:

¢y = Cy ‘ L (P -Sp)Ac
uncorrected q ’

Data repeatability was estimated.by reviewing repeat boints and is as
follows: ’

CN = £0.025 Cz = +0.003
C, = 0.002 « = £0.04°
¢, = £0.014 , g = %0.04°
¢, = 0,010 - Re/L = 0.07 x 10° per m
C, = #0.003 M = $0.001

RESULTS AND DISCUSSION

Computer plotted data are presented in figures 4 through 9. . An index
to the plotted data is given in table 2. )

The effects of Reynolds number on the aerodynamic coefficients of the
model for a given angle of attack and angie of sideslip are presented in
figure 4. The effects of angle of attack and angle of sideslip on the
aerodynamic characteristics at a Reynolds number of 13.71 million per meter
{4 million per foot) for two values of nacelle inlet ramp angle are pre-
sented in figures 5 and 6, respectively. The effects of sideslip angle on
the aerodynamic characteristics at a Reynolds number of 13.1 million per
meter (4 million per foot) are presented in figure 7 for several stabilator
angles and in figure 8 for several configurations of external stores. The
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effects of sideslip angle on the aerodynamic characteristics at Reynolds
numbers of 1.48 and 16.4 milljon per meter (0.45 and 5.0 million per foot)
for three fuselage nose shapes.are presented in figure 9.

Analysis of the results presented in figure 4 indicate that at angles
of attack of -80°, -70°, -60° the model adequately simulates full scale
when comparing the lateral-directional coefficients, especially C, which is
an important parameter in its effects on spin characteristics (reference
1 and 2). At an angle of attack of -50°, there was a Reynolds number effect
in that a positive value of C, at 10° of sideslip at high.Reynolds number
became a negative value of C, at Tow Reynolds number (see page 39, and see
simitar effects on pages 24, 29, and 34). At an angle of attack of -40°,
some Reynolds number effects were also evident, but the effects were not
consistent and in some cases were opposite to the effect already discussed
for an §n91e of attack of -50° (for example of an opposite effect, see
page 40

In general, the results presented in figure 4 indicate that the air-
plane may have a stightly greater tendency to spin inverted than would the
small-scale spin model.

At an angle of attack of -50° use of the hemispherical nose shape as

a "fix" on the model at Tow Reynolds number changed the C, data to be more
11ke the C, data at high Reynolds number when the basic tip was on; however,
an over~correct1on is indicated. The data showed that use of the asymmet-
trical beveled nose is not promising because it provided an even Targer
over-correction at +10° of sideslip and also because it provided an in-
crement in the wrong direction at negative sideslips (see figure 9, page
86). The use of the hemispherical nose as a "Timited fix" for full scale
simulation will require further analysis.

At an angle of attack of -40° neither the hemispherical nose nor the
asymmetrical beveled nose appeared useful as a Reynolds number "fix". The
hemispherical nose caused 1ittle or no change and the beveled nose provided
an 1ncr§ment in the wrong direction at positive sideslips (see figure 9,
page 87 ) )

From the data presented in figures 5 and 6 it is seen that there was
little effect of changing the inlet ramp angle on the variation of the aera-
dynamic coefficients with angle of attack and sidesiip. The only coeffi-
cient to be appreciably affected by changing the ramp angle from 0 to 11°
was the axial-force coefficient.

The data presented in figure 7 show that at angles of attack between
30° and 60° deflection of the stabilators can be used to increase the
directional stability. Differential deflection of,the stabilators is more
effective in increasing directional stability at the higher angles of attack.
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The data presented in figure 8 show no significant effects of adding
external stores on the aerodynamic characteristics.

Ames Research Center
National Aeronautics and Space Administration
Moffett Field, California 94035 July 3, 1974
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(Dimensions Cm or Cm2)

Fuselage (Bysg)

TABLE 1. - MODEL GEOMETRY

Length 134.247
Cavity pressure 51.936
Ning (W]]S)
Span (reference)- 97.63
Area (reference) 3177.3
Root chord {theoretical) 52.070
Root chord (actual) 57.432
Tip chord . 13.018
Mean aerodynamic chord (reference) 36.439
Aspect ratio 3.01
Maximum t/c - 0.059
Taper ratio . 0.250
‘Dihedral -1.0°
Incidence’ 0°
Leading-edge sweep 45.0°
0.25¢ sweep 38.63°
Trailing-edge sweep 0.0° up to BL. 29.530cm

Section: at BL.

11.42° from BL. 29.530cm to wing tip .
15.216. NACA 64A(.55)0(5.9),a=0.8 mod. airfoil

at BL. 29.530 NACA 64A(.55)0(4. 6),a 0.8 mod. airfoil
- at BL. 42.812 NACA 64A-20(3.5),a=0.8 mod. airfoil
at BL. 48.920 NACA 64A-20(3.0),a=0.8 mod. airfoil
Horizontal Stabilator (Hszg)
Semi span 17.916
Area 313.548/side
" Exposed area 643.818
Root chord - 26.137
Tip chord 8.891
Exposed M.A.C. . 18.922
Exposed aspect ratio 2.05
Maximum t/c 0.055
Exposed taper ratio 0.34
Dihedral 0°
Leading-edge sweep 50.0°
0.25c sweep 43,34°
Trailing-edge sweep 12.5°

11



Section: at BL..13.335: NACA 000(5.
at BL. 31.251: NACA 000(2.

o>

)-64 airfoil
)-64 airfoil

vertical tail (V]72)

Exposed area ) 327.019/side
Root .chord (2.634cm above FRP) 21.920
Tip chord 5.834
Exposed M.A.C. 15.423
Height from FRP 26.219
Exposed aspect ratio 1.7
Maximum t/c . 0.050
Exposed taper ratio 0.226
Leading~edge sweep 36.57°
0.25¢ sweep 29.74°
Trailing-edge sweep 3.41°
Toe out : 2.00°

Section: at root: NACA 000(5.0)-64
at tip:  NACA 000(3.5)-64

12



Figure

TABLE 2. - INDEX OF DATA FIGURES

Title

Variation of aerodynamic characteristics with Reynolds
number at various angles of attack.

Effect of ramp angle on aerodynamic characteristics,
Reynolds number equals 13.1 million per meter.

Effect of ramp angle on aerodynamic characteristics,
Reynolds number equals 13.1 million per meter.

Effect of stabilators on- aerodynamic characteristics,
Reynolds number equals 13.1 million per meter.

Effect of stores on aerodynamic characteristics, Reynoids
number equals 13.1 million per meter.

Effect of nose shape. for two Reynolds numbers at various
angles of attack, zero control surface deflections.

13-
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F5106.142
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{(a) General arrangement of the F-15 model

Figure 2.—Model drawings,
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(b) Wing (W;,0)

Figure 2.=Continued.
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(c) Vertical stabilizer (Vl,m)

Figure 2.~Continued.
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(d) Horizontal stabilator (Hge)
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<L —~ 1.430 (0.563)
. - - - E
: 0.135 {0,053)
: TIP RAD
0.876 (0.266)

0.866 (0.341)
0.953 (0,375)

0.953 {0.375)
0.864 (0.340}
0.559 (0.220)

" 5.436 13,970
ftme (2,1 40} et {5.500) |
3.81
! {1.50) - 2,896
' {1.140) A
E e | n F + 1
| ]
3.150 0.254
(1.240) {0.100) 45°
{ \ ; . |
AR L. a 0.305
. 29,210 —={ [«e-(0,120)
* (11.500) b
FS 97.028 )
{38.200) Note: All dimensions are model scale
in centimeters (inches)

(8) Inboard wing pylon (Yyy)

Figure 2.~Continued, .



2,388 (0.940)
1,905 {0.750)
0.940 {0.370)

ée

At

3.327 (1.310)
2,383 (0.938)
1.430 (0.563)

- - BL C.0

0,853 (0.375)
0.864 (0.340)
0.558 {0.220}

0.135 (0.053)
TIP RAD
0.676 {0.266)
0.864 (0,340)

0.953 (0.375)

fl

3,810
76.83° (1-500]
(- -
29.50‘ f l
< 30.295 >
(11.927)

FS 98.374
{38.730)
)
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%‘2
® B
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&
= 8
.

Note: All dimensions are model scale
in centimeters (inches)

(h) Center pylon {Yo,)

Figure 2.—Continued.



BLU 32/B STORE ITasl

4.724
{1.860)

N 4.166
S
Y\ ] e
L - 19.660 >
| (7.740) ,
2,992 DIAM
(1.178)
l
SUU 13/A STORE {T64D
FRONT VIEW
3.066 | . 10.785 1.334
{1.207) (4.246) {0.525)
2 751 Note: All dimensions are model scale
(1.083) in centimeters (inches)
|
2.809
(1.1086)
FRONT VIEW QRC=-249 AND PYLON (T57) .
8.390 ! 11.74
) (3.303) e {4.62) -
1.91RAD.
{0.75)

1(

gt

r

1.91 DIAM,
®/_(0.'75)

FRONT VIEW

(i) Stores

23

29.909

{11.775)

Figure 2.—Continued.
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76.21% CHORD

X, = 42,680
{16.803)
Fais
Xy = 29.530
(11.626}
FUSELAGE ML/
Yy = 51.257
(20.180)

Note: All dimensions are model scale
in centimeters (inches)

{i) Aileron (Fayg)

Figure 2.—Continued.
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j
/
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134.247
<% {52.853) i
B 145.847
B (57.42) |
SIDE VIEW

Mote: All dimensions are model scale
in wenfimeters {inches)

(k) Bygg fuselage with My radome

Figure 2.~Continued,



‘ \ r BL.U-32/8,
{THREE REQUIRED)
SUU-13/A
(THREE PER SIDE)

ﬁ QRC-249 ECM POD
(ONE PER SIDE)

SPARROW MISSILES
(FOUR REQUIRED)

(1) Extemal store loadings

Figure 2.—Continued.
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600 GAL. EXTERNAL TANK

(m) External store loadings

Figure 2.—-Continued.
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SuUuU-13/A

/(ONE SIDE ONLY}

(r) External store loadings

Figure 2.~ Cosncluded.
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(a) Top view

3. - Model installation photographs.

igure

F

29

ORIGINAL PAGE 1§
OF POOR QUALITY;



(b) Bottom view

Figure 3. - Conciuded.
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BASIC, RHO=11 - F

(DOWD20)
SYMBOL  ALPHA

PARAMETRIC VALUES

Ty H00d H0
é&w& Iy NIDIIO

CN

CA

CLM

DATA SOURCE
O -80.000 BETA ~20.000  AlL-L L000 DATASET RN/L DATASET RN/L
AIL-R 000 STB-L 000 DOVO20 1.476 DoVD2) 2,952
STB-R 00v022 4,428 00V023 5,904
DOVD24 7.413 bove2S 11.152
DOVO2S 13.120 DOv027 14.760
0Ov02a 16.400
1
-1.88 = - ' =
V) ==inZ D ™ . 4
-1.96
-2.04
-'2 ' 12
-2.20 10 100
RN/L
-,028
< o.—'—"'_ . e
-.038 o~
Tt
- 0044
\\
-.092 o o O
Y
~.080 10 100
RN/L
B4 _‘:i'{} = PV oy W
F oy TR h
.54
.44
.34
RN/L

FIG. 4 VARIATION OF AERG. CHAR. WITH REYNOLDS NG, ATIV.AR‘I@US ANGLES .OF ATTACK,
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2

CN

CA

CLM

BASIC, RHO=11 - F

{DDw020)
SYMBOL ALPHA PARAMETRIC VALLES DATA SOURCE
O ~70.000 BETA ~-20,000 AlL-L 000 DATASET RN/L DATASET RN/L
AlL-R 000 ST8-L .000 DOWO20 1.476 Dovd21 2,952
STB-R .000 DOwD22 4,428 DOv023 S5.904
DOw024 7.413 DOv02S 11,192
ODWD26 13.120 Dovo27 14,760
DOw(28 16.400
"1 088
" oy P g W g
= ] S NFRIS
"'1 098 g
T
~2.04
-2.12
. =2.20 10 100
" RN/L
- |028
=
-.036 ~
AT
- -044 N —~
M O WA
D 0 o
- 0052
=+080 7 10 100
RN/L
.64
—5¥ =
44
34
24 7 10 100
RN/L

FI1G. 4 VARIATION QOF AERG. CHAR. WITH REYNOLDS NO. AT VARIOUS ANGLES OF ATTACK,

PAGE
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BASIC, RHG=11 - F (DDW020)

SYMIOL  ALPHA PARAMETRIC VALUES DATA SOURCE
Q -60.000  BETA -20,000 AlL-L 000 DATASET RN/L DATASET RN/L
AIL-R 000 ST8-L L00 DOw020 1 .476 DOv0D21 2.952
STE-R 000 DOwoz2 4.428 DoYo2Z3 95.804
. DOWO24 7.413 oova25 11,152
DOWO26 13.120 Dov027 14,760
Dovozs 16.400
=)
-1.88 oo = 3 O i
Lol
PO et 4
"'1 -96 >
= ""2 004 .
[ ]
-2.12
RN/L
.
-.028 e
Ll A
- -036 — W Do £ )
Ry
< -.044
O
-.052
~.060 "7 10 100
RN/L.
.64
04 —
oY — A "—{\J'OJ’:_‘J
5 . 44 - et /-4“"-’ ey
[ L)
34
<24 10 100
RN/L

FIG. 4 VARIATION OF AERG. CHAR. WITH REYNCLDS NO. AT VARIOUS ANGLES OF ATTACK,
PAGE 3



212

CN

CA

CLM

BASIC,

RHO=11 - F

(0DW020)
SYMBOL  ALPHA PARAMETRIC VALLES DATA SOURCE
0 -50.000 BETA -20.000 L0000 DATASET RN/L DATASET RN/L
AIL-R 000 000 DOWD20 1.476 DOWO21 2.952
5TB-R 000 0owa22 4,478 DOv023 5.204
DOW024 7.413 0OwD25 11.152
DOW026 13,120 powD27 14.760
Dowo28 16.400
-1.88 .t ey, U’ ot —'.-0'--(1'%
T -
- 1 ° 86 L e
-2 . 04
-2.12
-2.20 10 100
RN/L
= 9028 /A. .
el ) puy
=T o —5
-.036 < ~C—=C i
\M‘g
-.044
“ . 052
-.080 5 0 100
RN/L
.84
04
.44
,—\‘T)—-.___ P £ 2 {;}"{3—6
34 1 == ™ e
.24 10+ 100
RN/L =

FIG. 4 VARIATION OF AERG. CHAR. WITH REYNOLDS NO. AT VARIOUS ANGLES OF ATTACK.
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CN

CA

CLM

BASICs RHO=11 - F (DDW020)

SYMEOL.  ALPHA PARAMETRIC VALLES DATA SOURCE
O -40.000 BETA -20.000  AlL-L .000 DATASET RN/L DATASET RN/L
AlL-R 000 ST8-L .000 DOWO20 1.476 DOWO21 2.952
STB-R 000 DOwD22 4,428 DOw023 5,204
DDW024 T4l3 DOW025 11,152
DDWORS 13.120 DOw027 14,780
DOwi28 16.400
"1 -88
o — Py
-1.96 — 7 ==
- h , \ ™
Baa: { _f-)/ DA<
-2.04
""2 . 12
-2.20 10 100
. RN/L
- .028
- - Y
-.036 -+ e
: 7 s )]
- 044 - A~
- .052
-.080 g 10 100
RN/L
.54
.04
.44
o34
e
= — GG e e
] 24 1 1 0 1 00
RN/L

FIG. 4 VARIATION OF AERO. CHAR. WITH REYNOLDS NO. AT VARIOUS ANGLES OF ATTACK,
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CN

CA

LG

CLM

BASILC. RHO=11 - F ' (DDW020)

SYMBOL ALPHA PARAMETRIC VALLES DATA SOURCE
O -80.000 BETA -10,000 AlL-1 000 DATASET RN/L DATASET RN/L
AlL-R 000 STB-L. 000 DOWO20 1 .476 Dowd2t 2.952
STB-R -000 DOV022 4,428 DOWO23 5.504
DOwD24 7.413 DOwW02S 11,152
Owl2e 13,120 CDw027 14,760
DOwD28 16,400
-l 088
"'"‘1 .98 £ P o~ T e O
L& _ o s “\-C T \.J‘-..E,\"
-2.04
-2.12
—2,20 10 100
RN/L
- 0028
-.036 e e Su— —
- .044 =
g N
- Q052 ‘3-
-.080 3 10 100
RN/L
-64 — ﬁ.—--—"‘._— L, bk .0, ’:\'u
| Fr——— A
.54
344 1
.34
24 7 10 100
RN/L

FIG. 4 VARIATION OF AERO, CHAR, WITH REYNOLDS NO. AT VARIOUS ANGLES OF ATTACK.
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' ® 7004 J0
AITYOY IO
3C
CA

q] @90

EN

CLHM

-1.88
-1.96
-2.04
~2.12
-2.20

~.028
-.036
-.044
-.052

~-.060

.64
.04
44
.34

.24

FIG. 4 VARI

TSYMBOL  ALPHA
O ~70.000 BETA

. RN/L
ATION OF AERO, CHAR. WITH REYNOLDS NO. AT VARIOUS ANGLES OF ATTACK.

PAGE

BASICs RHO=11 - F CDOW020)
PARAMETRIC VALLES DATA SOURCE
~-10.000 AllL-L L0000 DATASET RN/L
AlL-R 000 STB-L 0oo %8223 ‘ll.:gg 883 2
ST8-R -000 DOWD24 7.413 DOV025
DOW026 13.120 DOw027
powoze 16,400
P
v ot oy - —,
—_
=" __|
)
1 10 100
RN/L
P
[
\\
"
< )
v O 2 5 =
1 10 100
RN/L
£ el
= i e
49,
1 10 100
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CN

CA

CLM

BASIC, RHO=11 - F (DOW0201

SYMBOL  ALPHA PARAMETRIC VALLES DATA SOURCE
O -60.000  BETA -10,000  AlL-L 000 DATASET RN/L DATASET  RN/L.
AIL-R L0000  STB-L ,000 DOWOZ0 1.476 DOVD21 2,952
STB-R ,000 DOw022 4.429 DOwD23 S.204
DOWC24 7.413 DOVO25  11.152
DOWa28 13,120 COV0Z7 14,760
Dowoz8 16,400
-1.88
-1 -96 B, e I Y. WSS
P
"'2 . 04 O pm— t
-2.12
=2.20 ™ 10 100
RN/L
-.028 -
-0 — T
-.036 LGS G = waws
- 0044
~.052
=.060 7 10 100
RN/L
.64
a4
— omroroza)
44 T———— a -
.34
124 7 10 100
RN/L

FIG. 4 VARIATION OF AERG. CHAR. WITH REYNOLDS NO. AT VARIOUS

PAGE

ANGLES OF ATTACK.
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CN

CA

CLM

BASICs, RHO=11 - F

(DBW0203
SYMBOL  ALPHA PARAMETRIC VALUES DATA SOURCE
O -s0.000  BETA -10.000  AlL-L .000 DATASET RN/L DATASET  RN/L
AIL-R 000 STB-L ,000 DOVO20 1.476 DOVO21 2.952
STB-R 000 DOwg22 4,429 ROV023 S.904
DOV024 7.413 DOva25  11.152
DOva2s  13.120 00v027 14,760
DOVWO28 15,400
-1.88 T=
~1.96
N S B O O
-2.04 = s
e
-—-_J—I-\!
-2.12 S a——
"2.20 7 10 100
RN/L _
-.028
g
= 0036 fﬂ..-‘{'-}'c‘)-.r-\
L= oS \J
-.044
-.052
RN/L
.64
.04
.44
Faa W W W
o & S 0900 —
»34 .
-24 7 10 100

RN/L

FIG. 4 VARIATION OF AERG. CHAR. WITH REYNOLDS NO. AT VARIGUS ANGLES OF ATTACK.
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CN

CA

CLM

BASIC, RHO=1! - F (DDW020)

SYMOOL  ALPHA PARAMETRIC VALLES . OATA SOURCE
@) ~40.,000 BETA ~10,000 AlL-L L00 DATASET  RN/L OATASET RN/L
AlL-R ,000 S8~ 000 DOWD20 1.476 DOw021 2,952
sSTE-R .000 DOwD22 4.428 DDwO23 5.804
ODW024 7.413 CovY025 11.152
DowC28 13.120 0ow0o27 14,760
0owoze 16.400
-1.88
-1.96
—2 . 04 F i W
{+ o, I > . = .
| —— s
"2 . 1 2 y \N\.}-{.)
-2.20 3 10 100
RN/L
- .028
-.036
~.044 - — i
u\‘r TS50
~ 092 s
-.060 10 100
RN/L
.84
.04
.44
.34 - ) £} = & 0 - ) P ™. )
= ! =
L0247 10 100
RN/L

FI1G. 4 VARIATION OF AERG. CHAR, WITH REYNOLDS NO. AT VARIOUS ANGLES OF ATTACK.
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7 F00d H0
}S‘I‘H ovd TYNIOMEO

874

CN

CA

CLM

BASICs RHB=11 - F {DDW020)
SYMBOL  ALPHA PARAMETRIL VALLES DATA SOURCE
O -80.000  BETA 000 All-L L000 DATASET RN/L DATASET  RN/L
AIL-R 000  STB-L - 000 pOvo2Q 1,476 a0 av sl
§T8-R -000 voss 447 Dowem
DOv026 13.120 ODOwo27
DOvoz8 16,400
-1.88
-1 ISS "
[y T ) P Loty
— . (el b= W
-2.04 =
-2.12
, ~2.20 10 100
RN/L
- 0028
- -036 o s
|52 e = <
-.044 L
't.
- 0052 -\m_
0 O 8
fn -
-.060 1 {0 hd 100
RN/L
- 64 ket ;Y'J‘:’LT?H‘:'\
i, = {:y-""'
.04
44
« 34
RN/L

FI1G. 4 VARIATION OF AERO, CHAR. WITH REYNOLDS NO. AT VARIOUS ANGLES OF ATTACK.
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CN

CA

&

CLM

BASIC, RHO=11 - F (DDWO20)

SYMEck. ALPHA PARAMETRIC VALLES DATA SOURCE
O =70.000 BETA 000 AlL-L 000 DATASET RN/L DATASET RN/
AlL-R 000 STB-L 000 DOWD20 {1.476 DDwo2! 2,952
STB-R 000 Dow022 4.428 DOvQ23 5,904
DOwD24 7.413 DOWO2S 11.152
w025 13.120 DOwE27 14,7680
DOYD28 16.400
-1.88
-1.96
—~ & )
-2.04 . . —F—a0
e — VB
-2.12
=2.20 3 10 - 100
RN/L '
- 0028 —
Dy R
-.036 o ="
Y
- 0044 N
)-QL w
- 0052 =4 F \J‘-(.r)l
-.080 7o 700
RN/L
.64
= o L3 == 4 = U 7]
.54 — - — =0
.44
.34
24 77 10 100
RN/L

FIG. 4 VARIATION OF AERO. CHAR. WITH REYNOLDS NO. AT VARIOUS ANGLES OF ATTACK.
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CN

4

1 4ood 40
SIEHJV&.TVEHBTHO
CA

ATV

CLM

BASIC, RHO=11 - F

(DDW020)
SYMBOL ALPHA PARAMETRIC VALUES DATA SOURCE
O -80,000 BETA L00 AlL-L 000 DATASET RN/L DATASET RN/L
A[L-R 000 S18-L. 000 DOWD20 1.476 DOwO21 2.952
STB-R 000 DDwD22 4.420 DOwg23 5.904
DOwD24 7.413 DOWO2S 11.152
DOW026 13.120 £0wo27 14.7
Dowo2s 18,400
-1,.88
-1.96
—— e e [ P =
-2 L] 04 M_A —\e = .‘—U
—
CF
-2.12
RN/L.
-.028
-.036 O = S € P oy
02, "'L'}-...G__('m
~.044
-.052
-.060 - 10 100
RN/L
.64
.54 =
- = J F= =
——— - 3 A O 7
. 44 o/"'
34
e24 10 100
RN/L

FIG. 4 VARIATION OF AERG. CHAR. WITH REYNGLDS NO. AT VARIOUS ANGLES OF ATTACK.
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e

CN

CA

CiLM

BASIC, RHO=11 - F

(DDW020)
SYMBOL  ALPHA PARAMETRIC VALLES DATA SCURGE
O ~50.000 BETA 000 AlIL-L +000 DATASET RN/L DATASET Rw/L
AlL-R L000 STB-L 000 ODVO20 1,476 DovD2! 2.952
STE-R .oon DOw022 4,428 DO¥023 $.504
DOw024 7.413 00v035 11.152
POVO26 13,120 DOwe27 14,760
Dowo28 16,400
-1.88
""1 096
-2 004 O —
P - vy
o —C O
-2,12 o= =
~2,20 10 100
RN/L
-.028
-.036 e G
oz o O ey
-.044 ~——
1D}
~.092
-.060 1 10 100
RN/L
B4
«D4
44 — s
M 34 W/
L]
+24 77 10 100
RN/L

FI1G. 4 VARIATION OF AERG. CHAR. WITH REYNOLDS NO. AT VARIOUS ANGLES OF ATTACK.
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Y NIBL

of ®OVd

Yiis

CN

CA

CLM

BASIC,

SYMBOL  ALPHA

RHO=11 - F

PARAMETRIC VALLES

(DOW0201

DATA SOURCE
0 -40,000 BETA 000 AlL-L 000 DATASET RN/L DATASET RN/L
AlL=R 000 STB-L L0000 DDWO20 !.476 DOVO21 2,992
sTE-R 000 DOw022 4,428 DOwO23 5.904
DOWG24 7.413 DDW025 11.152
DOW026 13,120 Gow027 14.760
Dowoz8 16.400 R
T
"'I 088
"'"1 .96
-2.04 :
-2.12 e M e T 0 e
[ €y = = - ‘\{:}/}L}w&(q
~2.20 10 f00
RN/L
hd .028 -
~ a 036
- .044 G——-—-.._ -~ Oy ” O,
el ey
-.052
=080 7 0 100
RN/L.
.64 —
.04
.44
.34 - /_..-L'-r'— o =% ) " —
EV_/ 3 )
24 7 10 100
RN/L

FIG. 4 VARIATION OF AERO. CHAR. WITH REYNCLDS NO. AT VARIBUS ANGLES OF ATTACK.
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Ltr

CN

CA

CLM

BAS 1L, -

RHO=11 - F

{DDW020)
SYMBOL  ALPHA PARAMETRIC VALUES DATA SOURCE
O -80,000  BETA 10.000  AlL-L L0000 DATASET RW/L DATASET RN/L
AIL~R 000  STB-L ,000 DOVO20 1.476 DOWO2! 2,952
STE-R 000 pOwo22 4,428 DOw023 S.904
DOVD24 7.413 DOvO2s,  31.152
pOvO26 13,120 DOWO2Y 14,780
w028 16.400
-1088
-1.96 5 —
s N [ O WY
E— e : A
—2 004
"'2.12
~2.20 3 10 00
RN/L
-.028
-.036
- .044 S, o
N
~.052 "’\
- N €5
. —.080 5 ~ 10 =— 100
RN/L
.64 ] ——— oW 90
e . L Il
554 e ~— \\ _‘Jf‘fl
147
.44
.34
24 10 100
RN/L

FIG. 4 VARIATION OF AERO. CHAR. WITH 'REYNULD.S NO. AT VARIUUS ANGLES OF ATTACK.
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BASIC, RHO=11 - F

(0DW020)
SYMBOL  ALPHA PARAMETRIC VALUES DATA SOURCE
Q  -70.000 BETA 10,000 AlL-L 000 DATASET RN/L DATASET  RAN/L
AIL-R 000  STa-L .000 DOVO20 1.476 00v021 2,952
STH-R o000 COw022 4.428 DOwWD23 5.904
. DOVO24 7.413 0OWD25  11.152
0OVD26  13.120 0OW027  14.780
DOW028  16.400
"’! 088
—1 ISS
- —y
-2.04 " T .0 sl
= . A2 e
(& O
-2 » 1 2
~2.20 7 10 100
RN/L
-.028
| s
" "
-.036 —
G nE
£ . -.0u4 —
Dq 'S} ) — ~ )
-.052 10N A = £
o9
=R -
o B -060 Ts 100
2 RN/L
43 .64
2, v
< ;
S -4 o= : e i s G =
B ‘
‘ m z‘: -44
|
O
.34
RN/L

FI1G. 4 VARIATION OF AERO. CHAR. WITH REYNOLDS NO. AT VARIOUS ANGLES OF ATTACK.

PAGE 17



CN

CA

CLM

BASIC, RHO=11 - F (DDWO20)
SYMBOL  ALPHA PARAMETRIC VALUES DATA SOURCE

Q =60 ,000 BETA 10.000 AlL~L 000 DATASET RN/L DATASET RN/L
AIL-R 000 STB~-L 000 DOwD20 1.478 DOwD21 2.9%2
ST8-R 000 pOw022 4.428 DOV023 5.204
DOwO24 7.413 COwR25 11.152
DOw026 13,120 nowo27 14,760
DDwo28 16,400
- 1 . 88
~1.96 — e = J'Té_—
& i —
"2 [ 04
"’2 a 12
~2.20 3 10 100
) RN/L '
-.028 ==
oL —Sd
~.044
-.052
-.080 3 10 100
RN/L
.64
.94
) o
.44 — — = = | (o - I[r Lo in T} |
L [_{I
.34 e
024 10 100
RN/L

FIG. 4 VARTATION OF AERO. CHAR. WITH REYNOLDS NO. AT VARIOUS ANGLES OF ATTACK.
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81 EDVd TVNIDIEO
CN

ALITVOD 9004 0

- CA

CLM

BASIC, RHO=11 - F (DOW020)
SYMAML ALPHA PARAMETRIC VALLES DATA SOURCE

O -50.000  BETA 10,000  All-L J000 DATASET RN/L “ DATASET RN/L
AlL-R L000 ST8-L. 000 DOWQ20 1.476 DOW02! 2.952
STHR-R .ooo DowQ22 4,429 0owg23 5.904
DOWD24 7.413 COWO25 11.152
ODwo268 13,120 DowWo27 14,760
0Ow028 16,400
-1,88
-’1 096 : : = 7 N N
b‘r’i”"'\- — () i 3 and
-2.04
fo) Pl
() ———
_2512 -
~2.20 10 100
RN/L
-.028
—.036 4 = - - . o e
Py ) -
W'
- .044
- 0052
-.080 “3 10 100
RN/L
.84
D4
44 :
p= 7~ * o= NS
34 O' o G J'“""‘*C vl 5 iuh V7.0 €5 |
24 77 10 100
RN/L

FIG. 4 VARIATION OF AERD. CHAR. WITH REYNOLDS NO. AT VARIOUS ANGLES OF ATTACK.
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CN

CA

CLM

BASIC,

SYMBOL  ALPHA

RHO=11 -~ F

PARAMETRIC VALLES

(DDWD203
DATA SOURCE

O -40,000 BETA 10.000 AlL~L ,000 DATASET RN/L DATASET RN/L
. AlL-R 000 STB-L .000 [OvD20 1.476 pOV021 2,952
STB-R 000 oowo22 4,4 DOwD23 5,904
COW024 7.413 DOw025 11,152
DOWDZ6 13.120 DDw027 14,7
DOwD28 16.4
-1 .88
-1.96
~-2.04 — e
e Ao o
~-2.12 7 e_"—":_—_—_-_——"’"w__’ W\
5
~2.20 10 100
RN/L
-1028
_0036 15 p= @\
-.044 e G <
B “T'L_{'\_’\H
-0052 L3 §
Ti\
=.060 10 100
RN/L
".64
.04
.44
34 —t £ — "_ —
O__ — 'HLHJ
+24 ' 10 - 100
RN/L .

FI6. 4 VARIATION OF AERG. CHAR. WITH REYNOLDS NO. AT VARIOUS ANGLES OF ATTACK.
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199

CYN

Cy

cBL
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CONF IGURAT {ON DESCRIPTION AlL-L AlL-R  STB-L $TB-R
{COvED2 ) BASIC, RHO=11 + GRIT 000 . 000 D00
(COovD10 ] @ BASICs RHO=11 + GRIT 000 000 -25,000 -25.000
(COwWO11) BASICs RHO=11 + GRIT 000 +000 S.000 -5.000
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S&

OATA SET SYMBOL

cy

CYN

CcBL

CONFIGLRATION NESCRIPTION All-L AlL-R  S5TB-L.  STB-R
COVDO9 ) SASIC. RHO=11 + GRIT - 000 LL00 .00 .000
COVOIG) @ BASICs RHO=11 + GRIT .000 L00 -25.000 -25.00Q
(CovQlt) BASIC, RHQ=1} + GRIT 000 L00 5,000 -5.000
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DATA SET SYMBOL  CONFIGURATION DESCRIPTICN AlL-L  AJL-R sTa-L STB-R
(cOvo0g } BASIC. RHO=]! + GRIT .000 +000 .000 .0Q0
(COwWDI0) BA‘.‘:’:IC: RHO=1] + GRIT 000 +000 -25,000 -25.000
(covDli) DATA NOT AVAILABLE 000 000 S,000 -5.000
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DATA SET SYMBOL  CONF IGURATION DESCRIPTION AlL-L AlL-R STE-L sSTB-R
(COvO03) @ BASIC, RHO=11 + GRIT 000,000 _ 000 00O
(COWOI0) BASIC, RHB=11 + GRIT 000 .000 -25.000 -25.000
{Cowotl) DATA NOT AVAILABLE ,000 000 S.000 -5.000
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DATA SET SYMBOL  CONF IGURATI

On DESCRIPTICN AlL-L AIL-R  STB-L STB-R
{ Cowo02) BASICs RHO=11 + GRIT
{COwWQ1D) BASIC, RHO=11 + GRIT
(Cowoil) + GRIT

BASIC, RHO=11 + CGR

000 .000 .000
.000 000 -25,000 -25.000
000 000 S.000 -5.000
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION "AlL-L  AIL-R  STB-L  STB-R
[ COVDDS) BASIC: RHO=11 + GRIT .000 000 .000 000
{CovDi10} BASICs RHO=]1 + GRIT .0C0 000 -25,000 -25.C00
(COwOol111 BASICs RHO=11 + GRIT

000 L0080 5,000 -5.000

.CN

CA

L] L ¥ ¥ T 1) L) ¥ L) k) 1) | ) L) | | ¥ | ) 1) 1 ] L] ¥ l ¥ T 1] ¥ 1 ‘l ¥ L) ' [ ¥ ) ) 1 ‘ L) ) 1 L)
1.6 3
.8
.0 1 1 L Il 1 ] L ) L 1 A o 3 [l L L 'l L 1
-15 -10 3 0 5 10 15 20 25 0 3
BETA
.08
.00 S s . — =
— : - m e 1
_ .08 [ £ o T3 S AP W P N gy Ty By o 1 S e il B
_151 L 3 1_161 L 3 l“sl 1 i 1, lol 1 1 J;gl L F .lﬁl 1 'l llsl 4;120} Iy L 25] [l L 130 L L I35
BETA
.0
5 _.4 _Ej J "-'J
[&)
—'815| [ 9 I—lol 1 I3 l—sl 1 L [ 0l L 4 L 5] & ] IIUI L L 1151 1 1 l20I ] 1 l25] | L I30| L 1 |35

BETA
FIG, 7 EFFECT OF STABILATORS ON AERGDYNAMIC CHAR..» REYNOLDS NO.= 13.12 MIL.

(DJALPHA = 51.28 PAGE 68




{ COvO0S) BASIC, RHO=11
{COwR1iQ) BASIC, RAQ=!]

DATA SET-SYMBGL  CONFIGURAT ION DESCRIPTION AlL-L  AlL-R STB-L  STB-R
+
+

(COwWBIl) BASICs RHO=11 +

GRIT 000 .0C0 000 000
GRIT 000 000 -25.000 -25.000
GRIT .000 000  5.000 -5.000
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DATA SET SYMEOL CONF IGURATION DESCRIPTION AlL-L AlL-R STB-L ST8-R
£ COVD0g) BASIC. RHO«11 + GRIT 000 000 000  .000
{COvD1a) @ BASIC: RHO-11 + GRIT 000 1000 -25.000 -25.000
tCovDi1) BASIC, RiO=11 + GRIT 000 000 3000  -5.000
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DATA SET SYMBOL  CONFIGURATION DESCRIPTIGN AlL-L AlL-R ST8~1. S1B8-R
[COv0D1D) BASIC, RHO=11 + GRIT . 000 -25.000 -25,000
{COWDI12) g BASIC, RHO=I1 + GRIT + A+ B + C . 000 -25.000 -25.000
(COWD!4) DATA NCT AVAILABLE .000 L00 -25.000 -25.000
(COVWO1S) DATA NCT AVAILABLE 000 L0000 -25.000 -25.000
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION AlL-L.  AlL-R  STB-L  STB-R
(COwOiD) BASICs RHO=11 + GRIT .000 000 -25.000 -25.000
(COwD12) BASIC: RHO=11 + GRIT + A+ B+ C .000 000 ~25.000 -25,000
(COWO14) % DATA NAT AVAILABLE 000 000 -23.000 -25.000
{COVO1S) DATA NOT AVAILABLE 000 000 -25.000 -25.000
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DATA SET SYMBOL  CONFIGURATIOGN DESCRIPTIGN

Alb-L AlL-R S78~-L STB-R
{COWO10 ) BASIC, RHO=11 + GRIT .C00 L000 -25,000 -25.
(COwD12) % BASIC, RHO=11 + GRIT + A+ B+ C 000 000 -25,000 -25.000
(COvD14) BASIC, RHO»!1 + GRIT + O 000 000 -25.000 -25.000
{CD¥W01S5? BASICs RHO=11 + GRIT + E 00G 000 -25.000 -25.000
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1/4

DATA SET SYMBOL  CONFJGURATION DESCRIPTION AlL-L AlL-R STB-L STB-R
(COwWD10) % BASIC, RHO=11 + GRIT 000 000 -25.000 -25.000
(COvOI2) BASICs RHO=11 +GRIT + A+ 83+ C 000 000 -25.000 -25.000
{CDWOi4) BASICs RHO=11 + GRIT + D 000 000 -25.000 ~-235.000
(CDvO1S) BASIC, RHO=1] + GRIT + E +000 000 ~-25,000 -25.000
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CYN

cBL

DATA SET SYMBOL.  CONFIGURAT

cy

ION DESCRIPTION AlL~-L AlL-R ST8-L STe-R
{covoin) BASIC: RHO=11 + GRIT 000 000 -25,000 -25.000
{COwW012) BASICy RHO=1! + GRIT + A+ B+ C 000 000 -25.,000 -25.000
(COWO141) g BASICs RHO=11 + GRIT + D 000 L00 -25.000 -25.000
(COwR1S) BASIC, RHO=I1 + GRIT + E 000 .000 -25,000 -25,000
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION AlL-L AlL-R STE-L ST8-R

CYN

CBL

(COnD]O) g BASIC: RHO=11 + GRIT -000 000 -25.000 -25.000
[COWOiZ2]) BASIC: RHO=1] + GRIT + A+ B+ C 000 .00 -25,000 -235,000
{COWD14 ) ASICs RAO=11 + GRIT + D 000 000 -25.000 -25.000
[CONDIS) BASICs RHO=]1f + GRIT + E 000 000 -25.000 25,000
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FI6. 8 EFFECT OF STORES BN AERGDYNAMIC CHAR.. REYNGLDS NO.= 13.12 MIL.
= 31,24

(BJALPHA

PAGE

DATA SET SYMBOL  CONFIGURATION DESCRIPTION AlL-L AIL-R STB-L  STB-R
{COwvO10) g BASIC: RuB=11 + GRIT 000 L00 -25.000 -25,.000
(COWG12) BASICs RHO=1] + GRIT + A + B+ C 000 000 -25,000 -25.000
(COwD14} DATA NOT AVAILABLE . 000 -25,000 -25,000
1CowD1S) DATA NOT AVAILABLE . 000 -25.000 -25,000
1.6 e 0 2 U 0 O
= .8
(%)
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DATA SET SYMBGL.  CONFJBURATION DESCRIPTION AlL-L AltL-R  STB-L 578-R
{COW010) BASIC, RHO=11 + GRIT 000 000 -25.000 -25,000
{CDWO12) BASIC. RHO=1] + GRIT + A+ B + C -000 000 -25.000 -25.000
(CDw014) BASICs RHO=I1 + GRIT + D 000 000 -25.000 -25.000
[ COWOLS) BASICs RAO=1] + GRIT + E 000 000 -25.000 -25.000
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T SYMBOL  CONF IGURATION DESCRIPTION AlL-L AlL-R  STB-L  STB-R
10} BASIC, RHC=11 + GRIT «000 000 -25.000 -25.000
{COw012) BASICs RHO=]1l + GRIT + A+ B + C .0c0 000 -25.000 -~23.000
14) BASIC. RHO=11 + GRIT + D .000 000 -25.000 -25.000

15] BASIC, RHC={! + GRIT + E

000 +000 -25,000 -25.,000
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DATA SET SYMBOL  COnF IGURATION DESCRIPTION AlL-L AlL-R  STB-L STB-R
tCOwo10) BASIC, RHO=11 + BRIT ! 000 000 -25.000 -25.000
(COw012) g BASICs RHO=]] + GRIT + A + B + C . » -25.000 -25.000
(COVD14) 8ASIC, RHQ=1t + GRIT + O 0oD . -25.000 -25.C00
(COW0IS5) BASIC, RMO=11 + GRIT + E ooo 000 -25.000 -25,000
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DATA SEY SYMBOL  CONFIGURATICN DESCRIPTION AlL-L AlL-R  STB-L ST18-R
(COwD10) g BASIC, RHO=11 + GRIT 000 000 -25.000 -25.000
(CovDl2) BASIC, RHO=1! + GRIT + A+ B + C 000 000 -25,000 -25.000
(CDWO14) BASICs RHO~11 + GRIT + D 000 000 -25.000 -25,000
{COwWDIS? BASIC: RHO=11 + GRIT + E 000 .000 -25.000 ~-25.000
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DATA SET SYMBOL  CONF JGURATION DESCRIPTICN N/

(FOW020) BASIC, RHO=11 - F 1.476
fFOw029 1 BASIC. RHO=1]! - F + G 1.476
[FDWO32 } BASIC, RH=ll ~ F + M 1.476
[FOW028) BASIC. RHO=1] ~ F 16,400
[FOwW03!1) BASIC. RHA=11 ~ F + 5 16.400
[FowO34) D BASICy RHO=1! - F + H 16.400
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o1/

DATA SET SYMBOL  CONFIGURATION DESCRIPTION RN/L

{FOVO20) BASICs RHO=}) - F 1 .476
{FDV029) BASIC: R0=11 - F + G 1.476
{FDOW032]) BASIC, RHO=1]1 - F + H 1.476
(FOvQ2e) BASICs RHO=1] ~ F 156.400
{ FOWO03! ) BASICs RHO=1] ~ F + G 16.400
(FOVO034) [ BASIC, RHO=I} -~ F + H 16,400
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DATA SET SYMBGL.  CONF IGURATIGN DESCRIPTION

RN/L
{FOW020? BASIC, RHO=1] -~ F 1 .476
{FOWD29 1 BASIC, RHO=]! ~ F + G 1.476
(FOW032} BASICy RHO=1] - F + H 1.476
{FOW028 1} BASIC, RHO=1] - F 16.400
[FDVO31 } BASIC: RHQ=1] - F + 8 16.400
(FOVD341 [y BASIC: RHO=1] - F + H 16.400
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DATA SET SYMBOL  CONF IGURATION DESCRIPTION RNAL

{GOWD20 ) % BASICs RHE=I! - F 1.476
(GOWD29 ) BAaSIC. RHO=11 - F + G 1.476
( GOwD32) BASIC, RHE=11 -~ F + H 1.476
{ GOWD28 ) BASICs RHD=1! - F 16,400
( GDwWO31 ) BASIC: RHO=1] - F + G 16,4
(GOWD34) [y BASIC, RHO=I!l ~ F + H 16.4
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CAYALPHA =-50.00 PAGE 86



DATA SET SYMBOL  CONF IGURATION DESCRIPTION

RN/L
{ GOVO20} g BASIC, RHO=11 - F 1,478
{GOV02S ) BASIC) RHO=IL ~ F + B 1.476
(GOVO32) BASICy RHO=1] -~ F + H 1,476
(GOv028 ) BASIC, RHO=11 ~ F 16,400
{GOWO3! ) BASIC, RHO=1] ~ F + G 16.400
{(GOWO34) [y BASIC, RHO=]l ~F + H 16.400
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