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AERODYNAMIC CHARACTERISTICS OF A CANARD-CONTROLLED
MISSILE AT MACH NUMBERS OF 1.5 AND 2.0
Donald L. Kassner and Brian Wettlaufer*

Ames Research Center
SUMMARY

A typical missile model with nose-mounted canards and cruciform tail
surfaces was tested in the Ames 6- by 6-Foot Wind Tunnel to determine the
contributions of the component aerodynamic surfaces to the static aero-
dynamic characteristics at Mach numbers of 1.5 and 2.0 and a Reynolds number
of 1 x 106, based on body diameter. Data were obtained at angles of attack
ranging from -2° to 12° for various stages of model "build-up" (i.e., with
and without canard and/or tail surfaces). Results were obtained both with
the model unrolled and rolled 45°.

For the canard and tail arrangements investigated, the model was trim-
mable at angles of attack up to about 10° with canard deflections of 9°.
Also, the tail arranaements studied provided ample pitch stability. There
were no appreciable effects of model roll orientation.

INTRODUCTION

Some recent emphasis in missile technology has been in the area of
developing a series of configurations with canard controls on the non-
constant-diameter nose portion of the missile. The objectives have been
to provide both terminal guidance and high maneuverability during the
flight. Of concern is the influence of the canard-control surfaces on the
missile-tail effectiveness caused by the trailing vortices from the canards.
Present predictive techniques (e.g., ref. 1) have been demonstrated to be
inadequate, particularly for the case of the canards Tocated on non-constant-
diameter regions of the missile (e.g., the nose). Accordingly, an exten-
sive series of wind-tunnel tests (refs. 2-4) has been performed to provide
basic experimental data to be used in developing the required improved pre-
dictive technigques.

This test addressed itself to the determination of the aerodynamic
characteristivs of a typical missile model with and without canards and/
or tail surfaces at Mach numbers of 1.5 and 2.0. Data were obtained at
angles of attack from -3° to 12°, model roll angles of 0° and 45°, and
canard-deflection angles of -3° to 15°.

* Project Engineer, ARO, Inc.



NOMENCLATURE

The axis systems andsign convention are shown in Figures 1 and 2.
Data are presented in the unrolled body-axis coordinate system. Because
the data were computer-plotted, the corresponding plot symbol, where used,
is given together with the conventional symbol.

Definition

Plot
Symbol Symbol
Cy CA
C, CBL
c, CRMC
C(B)
c, CRMB
C(B)+T(B)
c, CRMT
T(B)
C, CM
c CMC
Tc(B)
C CMB
Mc(B)+T(B)
c CMT
™7 (B)
&y CN
c CNC
Ne(s)
Cy CNB
C(B)+T(B)

missile axial-force coefficient in unrolled bndy-
axis system; axial force/SREqu

missile rolling-moment coefficient in unrolled body-
axis system; body rollirg moment/SREquzREF

rolling-mement coefficient in body-axis system for
canard panels summed together

rol1ling-moment coefficient in body-axis system for
all canard ard tail panels summed together

rolling-moment coefficient in body-axis system for
tail panels summed together

missile pitching-moment coefficient measured in un-
rolled body-axis system; pitching moment/SREquzREF

pitching-moment coefficient in unrolled body-axis
system for canard panels summed together

pitching-moment coefficient in unrolled body-axis
system for all canard and tail panels summed together

pitching-moment coefficient in unrolled body-axis
system for tail panels summed together

missile normal-force coefficient in unrolled body-
axis system; body normal force/SREqu

normal-force coefficient in unrolled body-axis system
for canard panels summed together

normal-force coefficient in unrolled body-axis system
for all canard and tail panels summed together



Definition

Pilot

Symbo] Symboi

C CNT
Nr(B)

Cn CYM

Cn CYMC
c(B)

C, CYMB
C(B}+T(B)

Cn CYMT
T(B)

CY cY

C CYC
Ye(p)

CY CYB
c(8)+T(B)

CY CYT
T(B)

SREF LREF

M MACH

q, Q

SREF SREF

o ALPHA

dc PHI-C

o7 PHI-T

B BETA

normal-force coefficient in unrolled body-axis system
for tail panels summed together

missile yawing-moment coefficient in unroiled body-
axis system; body yawing moment/SREqunREF

yawing-moment coefficient in unrolled body-axis system
for canard panels summed together

yawing-moment coefficient in unrolled body-axis system
for all canard and tail panels summed together

yawing-moment coefficient in unrolled body-axis system
for tail panels summed together

missile side-force coefficient ir unrolled body-axis
system; body side force/SRFqu

side-force coefficient in unrolled body-axis system
for canard panels summed together

side-force coefficient in unrolied body-axis system
for all canard and tail panels summed together

side-force coefficient in unrolled body-axis system
for tail panels summed together

reference length for all coefficients {missile body
diameter for cylindrical portion}; 12.70 cm {0.417 ft)

free-stream Mach number
free-stream dynamic pressure

reference area for all coefficients{cross-sectional
area of cylindrical portion of center body); 126.7 cm

(0.136 ft2)
angle of attack, deg

2

missile roll angle, deg

interdigitation angle between canard and tail panels,
deg
angle of sideslip, deg.



Cont ] Surface Code

Plot
Symbol Symbo1 Definition

8¢ D{X) deflection angle o7 canard panel number X,
X (x=1, 2, 3, 4). See figure 2.

Configuration Code

B B body

C] C1 small canards (aft position)
C, c2 small canards (mid position)
03 C3 small canards (forward position)
Cy ca large canards (mid position)
C6 c6 large canards {aft position)
c, C7 small canards (mid position)
Ny N1 sharp nose

Ny N2 blunt nose

N, N3 semibTunt nose

T T1 tail panels (aft position)
T, T2 tail panels (mid position)

TEST FACILITY

The Ames Research Center 6- by 6-Foot Wind Tunnel is a variable-pres-
sure, continuous-~flow,closed-return type facility. The nozzle leading
to the test section is of the asymmetric sliding-block type which permits
a continuous variation of Mach number from 0.25 to 2.3. The test section
has a perforated floor and ceiling with provisions for removal of boundary-
Tayer flow at transonic Mach numbers.

4



MODEL DESCRIPTION

The model and its components are shown in figure 3. The model was a
sting-mounted body of revolution, 12.70 cm in diameter and 132.08 cm in
length, as shown in figure 3{a). Three nose shapes were used: a pointed,
three-caliber tangent ogive and two blunted, three-caliber tangunt ogives,
as shown in figure 3(b). The model used six sets of four canird fins and
two sets of four tail fins, all with varicus aspect ratios, as shown in
figures 3{c) and 3(d), respectively. The dimensions of the canard and tail
fins are given in table 1. The Tocations of the canards and tails on the
body are indicated in the nomenclature and figure 3(a). Each of the four
canards and four tail fins had a three-component balance mounted inside the
body. The four tail fins had a fixed incidence angle of 0°. Each canard
had a variable incidence angle that was remotely controlled and monitored
from outside the tunnel. The tail fins were rolled at angles of 0° and -45°
with respect to the canards. The total model loads were measured on a
5.1-cm {2-in) six-component balance (Task MKIIIE) furnished by Ames.

Model photographs are shown in figure 4.
TESTING AND PROCEDURE

The investigation was conducted at Mach numbers of 1.5 and 2.0 and
at a Reynolds number of 1 x 106, based on body diameter. Data were ob-
tained at angles of attack from -3° to 12° at canard incidence angles of
-3% to 15° and at model roll angles of 0° and 45°. The experimental data,
presented as a function (f angle of attack, were obtained from pitch sweeps
at a constant canard-deflection angle and constant rolil angle. An angle
transducer, mounted on the aft end of the model support, was used to measure
the angle of attack of the model.

DATA REDUCTION

The six-component main balance forces and moments were corrected for
weight tares and reduced to coefficients in the unrolled body-axis system,
as shown in figure 1. The moment reference center for all body-axis coef-
ficients was at model station 66 {one-half the length of the sharp-nosed
body in figure 3(a)). A1) force and moment coefficients were based upon
the following dimensions:

SReF

L
REF

126.7 cm? (0.136 £t2)
= 12.70 cm (0.417 ft)
The three-component fin balance forces and moments for each canard

5



and tail panel were reduced t& normal-force, pitching-moment and root
bending-moment coefficients about an axis system in the plane of the fin,
as shown in figure 2. These fin coefficients were then summed together
in two groups, canards and tails, and reduced to coefficients in an axis
system about the model centerline. They were then further reduced to
coefficients about the moment reference center in the unrolled body-axis
system. Coefficients were obtained for each axis system.

The angle of attack was corrected for flow angularity and sting de-
flections. Stream-angie corrections used to correct for flow angularity
were based on data taken during the investigation.

RESULTS AND DISCUSSION

Computer-plotted data on Cy, Cps Cp. Cy, Cys and €y vs a are presented
in figures 5 through 8.

Body-Alone Characteristics

Body-alone characteristics for configuration BN1 are shown in figure 5
for Mach numbers of 1.5 and 2.0 and angles of attack from -3° to 12°. As
in previous body-alone tests (e.g., ref. 2}, Cy increases somewhat, not only
with o but with increase in Mach number. The increase in Cy with increase
in Mach number is, however, not Targe and with further increase in Mach
number above about M. = 2.0, Cy can be expected to decrease (ref. 5).

At supersonic Mach numbers,the side forces, yawing moments and rolling
moments are essentially zero. This is not the case, however, at subsonic
Mach numbers when o exceeds about 20° (see, for example, refs 2 and 6)

Body-Tail Characteristics

Body-tail characteristics for configuration BN1T1 are presented in
figure 6 for Mach numbers of 1.5 and 2.0. The circular and diamond symbols
represent the results for the body with tail (BN1C1) while the square and
triangular symbols represent the results for the tail alone (summation of
four tail panels in the presence of the body).

Generally, the tail (T1) developed at least half the total Cy for a
up to about 12°. By comparing the Cp results of figures 5 and 6, one can
observe thestrong effect of the tail in providing stability in the pitch
plane. Also, it can be seen in figure 6 that the C_ versus « results for
the body plus tail are not greatly different from tﬂose for the tail alone,
especially for M, = 1.5.

None of the results were changed significantly when the model was



tested at a roll angle, ¢p = PHI-C, of 45° instead of 0°. The side-force,
yawing-moment and rolling-moment coefficients for the body plus tail and
the tail (in the presence of the body) were generally negligible at all
test conditions.

Body-Canard Characteristics

Body-canard characteristics for configuration BN1C4 are presented in
figure 7 for Mach numbers of 1.5 and 2.0. The circular and diamond symbols
represent the results for the body with canard (BNIC4) while the square
and triangular symbols represent the results for the canard alone (summa-
tion of four canard panels in the presence of the body). Results are pre-
sented first for all the canard panels (position X = 1, 2, 3, 4) deflected
at SCy = D(X) = -3° (see fig. 2) and with the model rolled at PHI-C = 45°
(see Tig. 1). These results are followed by those for all the panels
deflected consecutively at D(X) = 0°, 1°, 3°, 6°, 9° and 15°. Then, with
the model in the unrolied position {PHI-C = 0°), results are presented with
only the side panels (X = 2 and 4) deflected consecutively at D(X) = D2 =
D4 = -3°, 0°, 1°, 3°, 6°, 9° and 15°.

Generally, the canard panels developed less than half the total Cy
at both test Mach numbers. Being Tocated well forward of the pitching-
moment reference center, the canard panels also contributed substantially
to the unstable pitching-moment characteristics typical of a body without
tail fins. The results for the model rolled at PHI-C = 45° were nearly
the same as for the model in the unrolled position (PHI-C = 0°). As ex-
pected, increase in panel deflection angle resulted in some increase in
Cy and positive (unstable) Cone

Body-Canard-Tail Characteristics

Body-canard-tail characteristics for configuration BN1C4T1 are pre-
sented in figure 8 for Mach numbers of 1.5 and 2.0. The circular symbols
represent the results for the body BNT with canard C4 and tail T1. The
square symbols represent the results for the canard :lone (summation of
four panels in the presence of the body), and the diamond symbols represent
the results for the tail alone (summation of four panels in the presence
of the body). Finally, the triangular symbols represent the results for
the canard plus tail in the presence of the body. Results are presented
first for the model in the unrolled position (PHI-C = 0°) and with only
the canard side panels (X = 2 and 4) deflected consecutively at D(X) = D2 =
D4 = -3°, 0°, 1°, 3°, 6°, 9° and 15°. These results are followed by those
for the model rolled 45° (PHI-C = 45°) and all the canard panels are de-
flected consecutively at D(X) = D1 = D2 = D3 = D4 = -3°, 0°, 1°, 3°, §°,
9° and 15°.



Generally, the canard plus tail (CAT1) developed about half the total
Cy for ¢ up to about 12°., A similar result was obtained at a subsonic Mach
number of 0.8 in reference 2. Enough normal force was developed by the
tail to produce stable C, characteristics over most of the « range, The
canards were generally e?fective in trimming the model {C, = 0) at angles
of attack up to about 10° or 12° with panel defleciions o? 9°. There was
generally only a small increase in trim o with panel deflections from 9°
to 15°. The reader, of course, can study the various results for each
Mach number, canard deflection angle,and model roll angle.

CONCLUDING REMARKS

A typical missile model with nose-mounted canards and cruciform tail
surfaces was tested in the Ames 6- by 6-Foot Wind Tunnel to determine the
contributions of the component aerodynamic surfaces 0 the static aerc-
dynamic charactepristics at Mach numbers of 1.5 and 2.0 and a Reynolds
number of 1 x 106, based on body diame!-r. Data were obtained at angles
of attack ranging from -3° to 12° for various stages of model "huild-up"
(i.e., with and without canard and/or tail surfaces). Results were ob-
tained both with the model unrolled and rolied 45°.

For the canard and tail arrangements investigated, the model was
trimmable at angles of attack up to about 10° with canard deflections of
9°, Also, the tail arrangements studied provided ample pitch stability.
There were no appreciable effects of model roll orientation.

Ames Research Center
National Aersnautics and Space Administration
Moffett Field, California 94035 Aoril 12, 1977
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TABLE 1. - DIMENSIONS OF CONTROL PANELS®

Gy G C3 G Cs
A B 5
B | 1.68 1.68  1.68 2.40 2.54
¢ | s5.08 5.08  5.08 7.8 10.16
D .25 .25 .25 36 .38
E | 3.8 3.81 3.8 5.39  9.53
Fo| 2.1 211 2.1 2.98  4.37
G .08 .08 .08 08 .15
H .0 .0 .0 .0 .0
1 | 1.52 1.52 1.5 2.15
J .0 .0 .0 0 .0
1.68  1.68 240 2.54  7.37

K | _1.68

¢ N T

0 45
2.37 3.18 3.81
7.18 12.70  17.78
.36 .51 51
3.56 6.3F 8.89
2.98 5.72 7.62
17 5] 51
81 3.18 3.8
3.84 12.70  8.89
.81

ANOTE: all dimensions are in centimeters except "A", which is in deqgrees.
See control panel drawings, fig. 3(c).
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Figure 1. Axis System.
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CANARDES TATIS

Figure 2, - Control panels sign convention,
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Figure 3. - Basic model and components,

SINTE LTE TATL FIN

IOCATICH (M8,) POSTTION
107.32 Vo
116.84 LD
126.37 AFT

(a) Basic model drawing
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(c) Canard configuration

Figure 3. - Continued.
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{d) Tail configuration

Figure 3. - Concluded.
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(a) Three-quarter front view.

Figure 4. - Model photographs.
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(b) Three-quarter rear view

Figure 4. - Concluded.
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(REZ211)

CONFIGURATEION 12 (BNICY)
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(REZ211) CONFIGURATION 12 (BNICH)
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(BEZ212) CONFIGURATION 12 (BNICY)

SYME0L DATA PARAMETRIC VALUZS
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(BEZ212) CONF ICGURATION 12 (BNICHY)
SYM20L DATA PARAMITRIC VALUES
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{BEZ2l12) CONF IGURATION 12 (BNICu)
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(REZ212)

CONFIGURATION 12 (BNICk}

SYMEOL  DATA PARAMETRIC VALLES
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(REZ2212)

CONFIGURATION 12 (BNICW)
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(BEZ213) CONFICURATION i2 (BNICY)
SYMECL  DATA PARAMITRIC VALUES
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(BEZ213) CONFIGURATION 12 (BNICY)
SYMBOL  DATA PARAMETRIC VALUES
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{BEZ213) CONFIGURATION 1zZ (BNICW)
SYMIOL  DATA PARAIETRIC VALUES
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CONFIGURATION 12 (ENICu)
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(REZ213) CONFIGURATION 12 (BNICH)
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(LEZ226) CONFIGURATION 13 (BNICHTI)
SYMSOL DATA PARAMETRIC VALUES
O CN MACH 1.985 BETA .000
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(LEZ228) CONFICGURATION 13 (BNICuTII

SYNEOL  DATA

.0
g
A

PITCHING MOMENT COEFFICIENT, CM

FARAMITIRIC VALUES
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(LEZ226) CONFIGURATION 13 (BNICHTI)
SYMEOL DATA PARAMETRIC VALUES
)] M MACH 1.9985 BETA .000
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{OEZ228) CONFICURATION 13 (BNICuTI)

SYIS0L DATA PARAMETRIC VALUZS
Q cA MACH 1.501 EETA .00o
D1 .000 D3 0os
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e

(OEZ2261 CONFIGURATION 13 (BNICHTI)
SYMBOL  DATA PARAMETRIC VALUES
o cA MACH 1.985  BETA .000
ol . .00 D03 -000
02 000 D% -600
0i-3 000 D2-4 .900
PHI-C .000  PHI-T .800
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(MEZ226) CONFIGURATION 13 (BNICHTI)

. GYMECL = DATA PARAMETRIC VALUES :
O ey MACH - 1.591  BETA .000
| cye DI _ 000 D3 .000
& - CYT D2 .00 Ob .oen
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F1G. B8 BODY-CANARD-TAIL CHAR.. MAIN BALANCE AND PANEL LOAD SUMMATIONS

PACGE

(MEZ226) CONFIGURATION 13 (BNIC4TI1)
SYMEOL DATA PARAMETRIC VALUZS
O CcY MACH 1.855 BETA .000
m} cYe DI .oop D3 .000
L2 CYy D2 .000 B4 .000
FAN cYe D13 .0og 02-4 Qo0
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(MEZ226) CONFIGURATION 13 (BNICHTI)

SYMEOL

o

Ll
Lo
)

YAWING MOMENT COEFFICIENT, CYM

DATA PARAMETRIC VALLES
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(MEZ226) CONFIGURATION 13 (BNICuTI)

SMBOL  DATA PARAMETRIC VALUES
0 cYH HACH 1.995 ETA .000
0 o DI .000 D3 .000
o CYHT g2 0G0 o .000
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T e i s e n ey et e chim e e ot a4t = et e '

(NEZ226) - CONFIGURATION 13 (BMICuTi)

SYMECL DATA PARAMETRIC VALLES
0 CRY MACH 1.801 BETA .000
0. R D! - .000 D3 ~.000
< CRMT p2 -000 B4 -000
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(NEZ226) CONFIGURATION 13 (BNICHTL)
SYFS0L, DA TA PARAMETRIC VALLES
() o MACH 1.9395 BETA. .000
SO CRHC i) 000 DZ .00
< . CRMT : 274 .00D D4 ~000
a0 CRME - 01-3 .000 Da-4 .00
- PHI-C. .800  PHIWT .000
0250 L TiTre Ty TrT I Vg T T ™7 T T T T T T T T T T T T T"T"T =T T T T T T T

e

.0225f /// ]
02004 ' - . ' 7 .
R . | VI
£ 0175} ' . ]
i . .
o - //'// .
- 0150 - A ]
E N // ]
.."f'.' 0185 i /] ]
o TR / / ]
L - * A ]
o B _ ]
- .0075% _ ,,/’/ , o]
= - j//)@' //// 3
Ly - R g K
& .o050f ; . ,» ]
= - 45¢%"“~7\\\ ///( -~ ]
% -0025¢ ,/ \\\ | //9/, P . -
g 0% B e o v’//:::j”’ié"”/” ’
.o e | i
-. 00504 » .
4-- 0075 :‘l_l L] L" P - At tL L ) L | livt 3 J S 1 1 4k _4 2 LA N B | Lot o LN ) LN ) , I L k) e :
> -4 -3 -2 -1 1] 1 2 3 Y 5 (] 7 8 2] 10 il 12 13
a
Fi1G. © BODY-CANARD-TAIL CHAR.., MAIN BALANCE AND PANZL LOAD SUMMATIONS

PAGE 123

e e e S e VRN

i




(LEZP27) CONFIGURATION 13 (BNICYTI)
SYTFT DATA . PAMRAMETRIC VALUES
O i) HACH 1.500 EZT4 .00
(] CNC n 000 D3 .000
O CNT 02 1.000 D 1.000
FAN CNT 01-3 0G0 . b2-y i.000
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(LEZ2R7) - CONFIGURATION 13 (BNICHTI)
SYHEO_L DATA - PARAYETRIC VALLES
a- CN MACH 1.890 BETA 000
L1 CNC Pl .000 B3 .0oo
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(LEZ227) CONFIGURATION 13 (BNICHTI)
PARAMZTRIC VALUEZS

SYMEGL DATA

@) cH MACH 1.500 BZTA .boo
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(LEZ2R7) CONFIGURATION 13 (BNICYHTI)
SYrE0L DATA : PARAMETRIC VALUES
O o HACH 1.89D BETA .000
O cHe D1 008 D3 0oQ
< CHMT D2 1.000 B4 1.600
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(OEZ227) CONFICURATION 13 (BNIC4T1)

SYrsOL DATA PARAMETRIC VALLZS
0 CA MACH 1.500 BETA .00
D1 .000 D3 000
pz2 1.600 C4 1.000
L1-3 .0800 D2-4 1.000
FHI~C .000 FHI-T .000
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(OEZ227) CONFIGURATION 13 (BNICHTI)
SyHatL DATA PARAMETRIC VALUgS

O CA MACH 1.990 BETA .000 / |
: Dl ’ Qoo D3 .000
n2 1.00C D4 1.000
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(MEZ227) CONFiGURATION 13 (BNIC4T!)
SYMEOL  DATA PARAMETRIC VALUES

0 cY MACH 1.500 BETA .000
a cYc D! .0an 03 .0006
Qo cY?r 02 1.000 o4 1.000
Pal cye 01-3 .000 p2-4 1.000
PHL-C 000 PHI~T .000
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(MEZee7) CONFIGURATION 13 (BNIC4TI)
SYMI0L DATA PARAMETRIC VALLES .
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(MEZ227) CONF IGURATION 13 (BNICuT1)
SYBOL  DATA PARAMETRIC VALUZS
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(MEZ227) CONFIGURATION 13 (BNICu4Tl}

SYMEOL

o}

0l
¢
A

YAWING MOMENT COEFFICIENT, CYM

UATA PARAMETRIC VALUES
cM MACH 1.930 BETA .000
CYMC 2} .000 p3 000
CYMT [nF4 1.000 D 1.000
cyMg 01-3 .00a pD2-4 1.000
FHI-C 000 PHI-~T L0008
07:41 LK L L T & 1 ¥ 47 LR LN L LB R Sk LR LR Bt 3R KL AR :"l LI 2 4 33 + 3 1} LI 2N 20 3 s 1 30 t DR L L L] I.lj‘
06+ -
Lok ]
.03; ;
02:' :
Ul : __,.-—-'\J\ Py :
X o) —or " Y T~ _ h
Ot = kg\ < .
3 A N
N Al o
i ”/,{1-___ L \\\ N o
TP g7 M_*“‘T% T | ]
o2k ' ﬁy\\ 0 .
- - & \ / j
04 N 2 { "
05 _ - .
. E ]
- 06 " T I I j S L S . L 1 ¢ FE 1 1t . I S 4 it (3 1 3 | T . 1 | L J I B | Lo b 3 ! L I 1 IS S ) L N ] [ ] !-
~4 -3 -2 -1 0 1 2 z L 5 5] 7 8 g 10 i 12 13
a
FIG. 8 BODY-CANARD-TAIL CHAR.., MAIN BALANCE AND PANEL LOAD SUMMATIONS _
PAGE 133



{NEZ227) CONFIGURATION 13 (BNIC4TI)

SYM3OL. DATA PARANZTRIC VALUES
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(NEZ227) CONFIGURATION 13 (BNICHT1)
SYMBOL DATA PARAMETRIC VALUES
O CRM MACH 1.890 BETA 000
(] CRMC D1 .00o 03 . Qo0
< CRMT o2 1.00¢ [} 1.000
AN CRM2 D1-3 .000 02-4% 1.000
FHI-C .0a0 FPHI-T K He
. .OIL]_: L] Tl LB LB} L L] iT“il LR LU L B R L LIt S I LR L L A R L] LB LALLM B L L L3R L Jl“E
: Y 3
.012f / ;
" = E
/ A7
010+ ]
B LA
.~ .008f = Ny A f
5 T
2 oost—g 4 LA :
L. - x 3
b : % / | 3‘/ ’/ E
(=] - =
C  oout : \Q‘F — // /g-——-'r’""’ / ]
- s 3 :
& 2 \\" o~ / // /E{ :
5 : \A""’"Z\ v e E
= - .002+ 5 7 3
% . E AN . / b
5 5 e 3
‘-OJ Q b ) & k
n: o -_‘—___‘__\.,,___‘_ — o L 3
- LA, L) ._..r\ d -
-.002+ g .
. © oF—P——a__| ———t gt |
- . 004
-4 -3 -2 -1 6 1 =2 3 % 5 86 7 8 9 10 11 12 13
[¢4
F1G. B SODY-CANARD-TAIL CHAR., MAIN BALANCE AND PANEL LOAD SUMMATIONS



e T L e e e e b

(LEZ228) CONFIGURATION 13 (BNICHTI)

SYIECL . DATA PARAMITRIC VALUZS
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(LEZ228)  CONFIGURATION 13 (BNIC4T1)
sSYrecL PATA PARAMETRIC VALUES
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(LEZ228) CONFIGURATION 13 (BNICHTI)
SYMEOL - DATA
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(LEZ228) CONFIGURATION 13 (BNICuHTI)
SYMSOL  DATA PARAMETRIC VALUES
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(OEZ228) CONFIGURATION 13 ¢BNICuTI)

F16. 8 BODY-CANARD-TAIL CHAR.

Q

» MAIN BALANCE AND PANEL LOAD SUMMATIONS
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(MEZ228) CONFIGURATION 13 (BNICHTI)
SYM30L  DATA PARAMETRIC VALUES
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{(MEZ228}) CONFIGURATION 13 (BNICYTHE)
SYNEOL DATA PARAMZTIRIC VALLES
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(NEZ228)  CONFIGURATION 13 (BNICHTI)

SYMEQOL DATA . PARAMETRIC VALUES
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(NEZ2£8) CONFIGURATION 13 (BNICHTI)
SYrecL  DATA PARAMETRIC VALUES
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(LEZ22Q) CONFIGURATION 13 (BNICuT1)
SYMEOL DATA FPARAMETIRIC VALUES
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(LEZ228} - CONFIGURATION 13 (BNiCu4T!}
SYM3CL DATA . PARAMZTRIC VALUES )
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(OEZ229 JI ~ CONFIGURATION 13 {(BNICHTL)
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DATA © PARAMETRIC VALUES . :
e CA HACH 1.856 BETA .000
‘ . .000 03 .000
: _02 6.000 D4 6.000
- B3 -000 pa-u 6.000 .
. PHI-C .008 - BRI-T .000 ;
58 TrTT Y TIT T 7 T F 7 T Trvry LI Bt IR I e | LNt it I 3 T LR It it L L B e} T 57 L1 LI B ] LEE LRI
B4 .
= 3
: 3
u.‘ L 1
. - 1 3
.50F ]
N O
- B ~adlx
ug F / pu
E Q: // 2
» ) 3
- a ;
L*c: _ f'/ -
« TR Tand -
A /7 p
2 7 ]
£ ' -1
WYL A .
: ////V 3
. Liﬁ: / . 3
+ e L~ e
- s g
0 : o 1
- & “:_-——3_/ -
-38 1t b Lot otk l’i““t‘:’ (A T 1.k 1 A 2 ) Lottt totl X Lt Ll A LU LIS - 2 1 AT A L. S 3| 1.2 L. L f Jals"

F16. 8 BODY-CANARD-TAIL CHAR.,

3 H

i A

10 11

MAIN BALANCE AND PANEL LOAD SUMMATIONS

PAGE

12 1

W

183




(MEZ229)

TION 13 (BNICuTI?
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{(MEZ2239) CONFIGURATION 13 (BNICHTI1)
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CONFIGURATION 13 (BNIC4%TL)
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{MEZ229) CONFIGURATION 13 (BNIC4TI)
SYMBOL, ©  DATA PARAMETRIC VALUES
o °  com mcu 1.936 BETA .00g
[w tyme .00¢ D3 .00
S CYMT o= 5.000 o 5.000
A e D1-3 -000 D2-4 6.000
~ PHIC .000 FHI-T .660
08t 3
.06+ :
= 2 .
& 3 .
. o4 : _#—_—:ﬁ& :
£ T N E
,'f - ye! A o . s
O s Q- - N 5 ]
3] ok 3\ é\\ \“ 3
5 5 | © —t—— 8 ]
= -.02 : \G‘_.__\ \‘\ :
2 \\ :
> -. 04+ < .
3 . \\ :
-.06f RN
-.08E|_|| t Lod & 1 3 4t L3 ;3 L1 fot g3 Lt 3 3 PR ) I} 4 vy PEESE N . T T B 18 1:
-4 -3 -2 -1 0 1 2 3 5 B 7 8 9 10 I 12 13
_ a
FiG. 8 B0DY-CANARD-TAIL CHAR., MAIN BALANCE AND PANEL 1.0OAD SUMMATICNS
PAGE 157




'CONFIGURATION 13 (BNICUT1)
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(NEZE829) CONFIGURATION 13 (BNICHT1)
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(LEZ230) CONFIGURATION 13 (BNICYT1)
SYrE0NL DATA PARAMETRIC VALUES
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(LEZ230) CONFIGURATION 13 (BNICH4T1}

SYrBOL DATA PARAMETRIC VALLES
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(LEZ230) CONFICGURATION 13 (BNICuTI)
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(LEZ230) CONFIGURATION 13 (BNIC4TI1)
SYMBOL DA'A PARAMETRIC VALLES
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(QEZ230} CONF IGURATION 13 (BNICLTI)
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(MEZ230) CONFIGURATION 13 (BNICHT1}
SYNEOL BATA PARAMETRIC VALUES
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(MEZ230) CONFIGURATION 13 (BNICHTI)
SYVBOL. DATA PARAMETRIC VALLES
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(MEZ230) CONFICURATION 13 (BNIC4TI)
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(MEZ230) CONFIGURATION 13 (BNICHT!)
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(NEZ230) CONFIGURATION 13 (BNIC4T1)
SYMSOoL DATA PARAMETRIC VALLES
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{NEZ230} CONFIGURATION 13 (BNIC4T1)
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(LEZ231) CONFIGURATION 13 (BNICYT1)

SYMEQL DATA PARAMETRIC VALLES
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- (LEZ231) CONFICURATION 13 (BMICHTL)

SYWEL  DATA PARAMETRIC VALUES

0 CN HMACH 1,985 esm . .000
0 CNC ) 000 - .000
) CNT . o2 15.000 m 15.000
a cNa Di-3 ,000 D24 15.000
: PHI-C ~.000 PHI-T .000

LI et 2 | L S e LU B ] CF T & g & & b 3§ LI AL L LI L L 2t Nt L} lll‘l LR LI E L B 3 LI e ) L B LR MES ) LI LI 2N B ) LR 3L

8.7‘5: -

o

AN

\
N

2.00

LA A B |
L

1.75 _ — Lo

L 2Nt 2k el 2
LA At

N

N
n o
\\

[&] ~ g i
; | / . A

1.00} _ ’ B =

751 < < ]

Tl o T ]

L Fa¥ - S

3 / / -

\
\
\

\

/ _
L5 ' = il
|

I ] 1.0 ¢ 1 EbLE R E_A L & I AR A | N} [ | L e as &t LI )
Ly

XN -4 -3 -2 -l 0 | 2 3 Y 35 6 7 8 g 10 11 I2 13

e ' FI1G. 8 BODY-CANARD-TAIL CHAR. » MAEN BALANCE AND PANEL LOAD SUMMATIONS




PN g0 U0y AP SO

(LEZ231) CONFICURATION 13 (BNICHTI)

SYMEOL OATA PARAMETRIC VALUZS
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(LEZ231) CONFICURATION 13 (BNIC4T1)

SYMeOL DATA . PARAFETRIC VALLES
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(OEZ231) CONFIGURATION 13 (BNICuT1)

SYMEGL DATA . PARAMITRIC VALUZS
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{QEZ231) CONFIGURATION 13 (BNIC4T1)

SYMBOL - DATA PARAMETRIC VALUES
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(MEZ231) CONFIGURATION 13 (BNICHTI)
SYMIOL DATA PARAMZTRIC VALLES
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(MEZ231) CONFIGURATION 13 (BNICuTI)

SYrotL DATA PARAMETRIC VALIES
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(MEZ231) CONFIGURATION 13 (BNIC4T1)
SYMBOL DATA PARAMETRIC YALUES
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(MEZ231) CONFIGURATION 13 (BNICUTI?
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(NEZ231) CONFIGURATION 13 (BNICuTI)

SYRZOU BATA PARAFZTRIC VALUZS
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(NEZ231)
SYMSOL  DATA
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CONFIGURATION 13 (BNICH4TI)
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{LEZ232) CONFIGURATICN 13 (BNIChT1)

SENBGL para PARAFZITRIC VALUES
& CN MACH 1.501 EZTA .60
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(LEZ232) CONFIGURATION 13 (BNICHT!1)
SYMECL DATA PARAMETRIC VALUZS
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(LEZ232) CONFIGURATION 13 (BNICYT1)

SYMIZOL DATA PARAMZTRIC VALUES
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(LEZ232) CONFIGURATION 13 (BNICHTI1).
SYMBOL DATA PARAMETRIC. VALLES :
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{(OEZ232) CONFICURATION 13 (BNICYT!)
SYMEOL  DATA PARAMETRIC VALUES
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(MEZ232) CONFIGURATION 13 (BNICHTI)
SYSOL DATA PARAMETRIC VALUEZS
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(MEZ232) CONFIGURATION 13 (BNICHTI)
S DATA PARAMETRIC VALLES
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(MEZ232) CONFICURATION 13 (BNICHTI)

SYME0L OATA PARAMETRIC VALUES
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(MEZ232) CONFIGURATION 13 (BNICuT1)
SYMaoL DATA PARAMETRIC VALLES
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{NEZ232)
SYMEOL  DATA

CONFIGURATION 13 (SNICHTI)

PARAMETRIC VALUES
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(NEZ232) CONFIGURATION 13 (BNICHTI)

SYMBOL DATA PARAMETRIC VALLES
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CONFIGURATION 13 (BNICHTI)

- (LEZ233)
SYMIOL DATA PARAMETRIC VALUZES
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(LEZ233) CONFIGURATION I3 (BNICHT1)
SYMEQL DATA PARAMETRIC VALUES
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(LEZ233) CONFIGURATION 13 (BNICuT1)
SYMBOL DATA PARAMETRIC VALUES
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(LEZ233) CONFIGURATION 13 (BNICUTI1)
SYM30L  DATA PARAMETRIC VALLES
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(OEZ233) CONFI GUI?AT ION 13 {BNICuT1)

SYrect. DATA _ PARAMETRIC VALLES
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(OEZ233) CONFIGURATION 13 (BNICHTL)
SYreol DATA PARAMETRIC YALLES
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(MEZ233} CONFIGURATION 13 (BNIC4T1)
SYMEQL . DATA PARAMETRIC VALUES
O cY MACH 1.501 BEZTA 000
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(MEZ233) CONFIGURATION 13 (BNICHTI)
SVNEOL  DATA PARAMETRIC VALUES
0O cY MACH 1.893 BETA .000
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(MEZ233) CONFIGURATION 13 (BNICHTHL)
CYMEOL DATA PARAMZTRIC VALUES
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{MEZ233) CONFIGURATION 13 (BNIC4T1)
SYMSOL - DATA PARAMETRIC VALUES
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(NEZ233) CONFIGURATION 13 (BNICHTI)
SYMZEC0L DATA PARAMZTRIC YALULS
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(NEZ233) CONFIGURATION 13 (BNICuTI}
SYMBOL  DATA PARNETRIC VALLES
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(LEZ234) CONFIGURATION 13 (BNICHTI}
SYMZOL ODATA . PARAMETRIC VALLES
(o] CN MACH 1.502 BETA .000
1 CNC D1 1.000 D3 1.000
< CNT D2 1.000 04 1.000
o CN3 D1~3 1.000 D2-4 1.008
PHI-C 45.000 PHI-T 060
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(LEZ234) : CONFIGURATION 13 (.BNICLFTIJ
SYMEOL  DATA . PARAMETRIC YALUES
o) N MACH 1.998  BETA .00e
| CNG m .000 D3 1.000
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(LEZ234) CONF IGURATICN 13 (BNICYT1)
SYMSOL DATA PARAMETRIC VALLUES
O CM MACH 1.502 BETA 000
2 CMC DI 1.000 D3 i.000
< cHT 02 1.000 o4 1.000
FiN cM3 01-3 {.000 p2-y4 1.000
PHI-C 45,000 PHI=-T .000
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(LEZ234%) CONFIGURATION 13 (BNICuT1)
SYrB0L DATA PARAMETRIC VALLES
O oy MACH 1.982 BETA .800
=] cHe Dt 1.000 B3 1.000
o CHT D2 1.000 oy 1.800
Fay s 01-3 1.000 p2-4 1.000
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(0ZZ234%) CONFIGURATION 13 (BNICHTI)
SYM30L DATA PARAMETRIC VALUZS
Q CA MACH 1.502 EETA .000
Dl 1.000 D3 §.000
o2 1.000 D4 .000
01-3 1.000 D2-4 1,000
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{OEZ234) CONFIGURATION 13 (BNIC4T1)
SYMBOL - DATA PARMETRIC VALLES
) CA " MACH 1.682 BZTA 000
[0} 1.000 D3 1.000
D2 1.000 D 1.000
0t-3 1.000 D2-4 1.000
PHI-C 45.000  PHI-T .00o
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(MzZ234%3 CONFICGURATION i3 (BNICuTL)

SYNECL  DAYA PARMETRIC YALUZS

0 cY MACH 1.502 EITA .00D
0 cyg ol 1.000 D3 1.000
ey ctT oz 1.000 D4 1.000
Fay cyd Di-3 1.000 p2-% }.000
FHL-C 45,000 FHI-T - .B0D
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(MEZ234) CONFIGURATION 13 (BNICHTI)

SYMSCL DAYA

PARAMETRIC VALLES

8 cY MACH 1.9922 BETA .00o
cYC DI 1.000 D3 1.000
o CYt D2 1.000 o4 1.000
Fay cyYe D1-3 1.000 D2-4 1.000
PHI-C 45.000 PHI-T .000
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(MEZ23%) CONFIGURATION 13 (BNICHTI)

SYMSCL. - DATA PARAMETRIC VALLES
O CYi MACH 1.502  ESTA .000
[ ] CYMC 11 1.0p2 D3 1.008
. Q CYMT D2 1.000 Bu 1.000
PN crrg ol-3 1.060 024 1.000 .
o - PHI-C 45.000 PHI-T .000 E
.07 L | LU B 1 T i1 T 157 =TTt T 55t T T 1 TEry T 14 ¢ LI 2 1 T 1T ¢ F T 317 T 1§ s +1F ,' LR L (] l..¢ ¥ '__‘:
. & 3
. . -r : \\ \ //v_ \\ E
£ 03} ' ~ ' - T :
L) 3 L’ N : 4
. .ok n\ \\ e \\ E
o N L ) 3
§ 01+ \\\\\o,/ . - \o\ '
() Sk : - ' o
L ot x\\ ;e</ AN N :
L, Tk _ .
= =. c: - ; ] = 3 E
% -.03% : \__B_-_::__ . _ ' \\ \\ 3
Z il - "‘—‘—-—--_B ) \ o :
o u S~ K _ \0 .
E ™ OL} - \ J R
£ -.osf 1= &‘ﬁ\ f
. . — .
-. 061 .
-. 07+ \ ;
B N
-.08
- N\ 3
‘iug:l 1ol i 1.t 1 L ] i 1 i g1 . Loolomdt L 11 1.1 1 L L1 L3 Ll 3t Ll 1 b ) 1 L. 1 IIIL 1 ICAI:
=4 -3 -2 -1 (3} 1 2 3 b 5 B 7 8 =} 10 i1 12 13
: a
FI1G. 8 BODY-CANARD-TAIL CHAR., MAIN BALANCE AND PANEL LOAD SUMMATIONS
PAGE 216




b nh AT g SR Lt AR Dt e

(MEZ234) CONFIGURATION 13 (BNICuTL)
SYME0L DATA PARAMETRIC VALLES
O cYyn MACH 1.992 BETA 000
B2 cYre D1 1.000 D3 1.700
< CYMT 02 1.000 o4 1.000
Fay CYyMs D1-3 1.000 De-4 1.000
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CONFIGURATION 13 (BNICu4T1)

(NEZ234)
_SYI"E& DATA PARAMETRIC VALUES .
=0 | CRM MACH 1.502 - BETA 000
El CRMC [} 1.000 D3 {.000
Q CRMT D2 1.000 - O 1.000
H cRMB D1-3 1.000 pa2-t 1.060
PHI-C 45,000 FHI=-1 [1]113] ‘
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(NEZ234) CONFIGURATION 13 (BNICHT!)
SYMBOL. DATA PARAMETRIC VALUES
O CRM MACH 1.922 BETA .00C
0 CRMC D1 1.000 D3 1.000
Ly CRMT D2 1.000 D4 1.000
Fas CRMB D1-3 1.000 D2-4 1.000
PHI-C 45.000 PHI-T .000
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(LEZ235) CONFIGURATION 13 (BNICHTI)
SYreoL DATA PARAMETRIC VALUES
o €N BETA .000
g CNC 03 2.000
e CNT o 3.000
Py ChNg DE-y Z.000 -
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(LEZ235) CONFIGURATION 13 (BNICu4T!)
SYMBOL DATA PARAMETRIC vALLES
g CN MACH 1.883 BETA .0og
L NG o 11 3.000 D3 3.000
< CNT D2 3.000 D4 3.000
FaX CNB D1-3 3.000 D24 3.000
PHI-C 45,000 PHI-T .000
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(LEZ235) CONFIGURATION 13 (BNICHT1)

SYMEDL DATA PARAMETRIC VALUZS
@] cit MACH 1.504 EETA .000
O cMe 01 3.800 D3 3.000
¢ CHT D2 3.000 D4 32.000
FaN B 01-3 3.000 D2-4 3.000
PHI-C 45.000 PHI-T .00o
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(LEZ235)

SYME0L

pono

PITCHING MOMENT COEFFICIENT, CM

AT e Y s

CONFIGURATION 13 (BNICuT1)
DATA PARAMZTRIC VALUES
cH HACH 1,683  EZTA .00
cMe DI 3.000 O3 5.000
€M7 p2 3.000 O 3.000
cHe BI~3 3.000  D2- 3.000
PHI=C 45.000  PHI-T -0c0
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(OEZ235) CONFIGURATICN 13 (BMNICuT1)

SYMZOL DATA PARAMZTRIC VALUZS
() cA MACH 1,500 BITA .000
D1 3.000 D3 3.000
D2 3.000 D 3,000
D1-3 3.000  D2-4 3.000
FHI-C 45.000  FAL-T .000
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(OEZ235) CONFIGURATION 13 (BNICHT1)
SYMBOL DATA PARAMETRIC VALUES
(0] cA MACH 1.833 BETA 0o
1] 3.000 D3 .000
De 3.000 D4 3.000
01-3 3.000 D2-4 3.000
PHI-C 45,000 FHI-T .000
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(MEZ235) CONFIGURATION 13 (BMICuTI1)
SYFEUL DATA PARAMITRIC VALUES
0 cy MACH 1.504% BETA -0ao
{ CYC D1 3.000 D3 3.6000
< cYr o2 3.000 ] Z.000
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(MEZBZ5] CONFIGURATION 13 (BNICKTI?

SYMS;R GATA PARAMZTIRIC VALLYS
. '-%‘: cy HACH 1.993 EETA .000
id o o] 3.000 03 3.000
i it o2 3.000 ] 3.000
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(MEZ235) CONFIGURATION 13 (BNICuTI)

SYMEOL  DATA PARAMETRIC VALUES

(@) CYM MACH 1.504 BETA -000
3] cYMe D1 3.000 D3 3.000
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(MEZ235) CONFIGURATION 1T (BNICHTI)

SYMBOL  DATA PARAMCTRIC VALUES :
o oy MACH 1.963 BETA .006
0 CYHC ) 3.000 03 3.000
< CYMT D2. 3.000 o4 3.0600
Fas cYyrgs DI~3 3.000 D2-4 3.000
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(NEZ235) CONFIGURATION 13 (BNIC4TI1)

SYMBOL DATA PARAMETRIC VALUES
O CRM MACH ].504% BETA 000
| CRMC ]| 3.000 D3 3.000
< CRMT 02 3.000 04 S.000
FAN CRMB D1-3 3.000 024 000
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- (NEZ235) CONFIGURATION 13 (BNICuTI1)
SYrSoL DATA i PARAMETRIC VALLES
0 " CRM MACH : 1.533 BETA .600
(]} CRMC D1 3.000 D3 3.000
o . CRMT bz 3,000 D4 . 3.000
a © CRM3 D1-3 3.000 D2-4 3.800
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(PEZ236) CONFIGURATION 13 (BNIC:HTI)

SYM2OL DATA PARAMIZTRIC VALUTS
C cN MACH 1.502 BETA .000
1 CNC D! G.000 D3 6.000
o CNT o2 6.000 Ou G.600
FaN cNe Bi-3 6.000 D2-4 €.000
FHI-C 45.000 FHI-T -bo0
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{PEZ236) CONFIGURATION 13 (BNICHTI)

SYMS0L DATA PARAMETRIC VALUES
o] CN MACH 1.990 BETA 000
a CNC D1 5.000 03 6.000
< CNT 0z 6.000 D4 6.000
A cNB Di-3 6.000 Dz2-4 5.008
PHI-C 45,000 PHI-T .000
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{PEZ238) CONF IGURATION 13 (BNICLuT1)
SYMBOL  DATA PARAMETRIC VALUES
0 o MACH 1.502 BITA .6o0
Ll cie o1 6.800 03 5.000
o T - 0@ 6.000 04 5.000
A c3 01-3 6.000 D2-% 6.000
FHI-C 45.000 FHI-T .000
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(PEZ236) CONFIGURATION 13 (BNICUTI)
SYMBOL DATA PARAMETRIC VALLES
O CM MACH 1.880 EETA .000
W] cme o1 6.000 D3 65.000
Lo CHMT D2 6.000 D4 6.000
a cMe D1-3 5.000 D2-% &6.000
PHI-C 45.000 PHI-T .000
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(TEZ2™" ~ONFIGURATION 13 (BNICHTI)

STER. T4 PARAMETRIC VALUES
Q - MACH 1.502 EETA .00C
5] 6.000 D3 6.000
02 6.000 Dy 6.000
Di1-3 6.000 DE-4 6.008
PHI-C 45.800 FHI-T .000
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(TEZ236}) CONFIGURATION 13 (BNICHTL)

SYMBOL - DATA . PARAMETRIC VALUES
o] CA MACH 1.880 BETA .00g
o1 6.000 D3 6.000

D2 5.000 DY 6.000

01-3 6.000 02-y 6.000

" FHI-C 45.000 FHI-T .000
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(QEZ236) CONFIGURATION 13 (BNICHTI}

SYMS0L DATA PARAMETRIC VALLES
0 cy HACH 1.502 BETA .000
(] cYc )} 6.000 D3 6.000
< CYT D2 6.000 o4 5.000
Fat cYs Di-3 6.000 D2-4 65.000
PHI-C b5, 000 FHI1-T .000
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(QEZR36) CONFIGURATION 13 (BNICUTYL)
SYMBOL  DATA PARAMETRIC VALUES
0 - cy MACH 1.558 BETA .000
O cYC 01 6.000 D3 5.000
o cYT D2 6.000 D% 5.000
A .cYg DI~-3 6.000 pa-4 5.000
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(QEZ2ZS) CONFIGURATION 13 (BNICYTI)
SYM3CL  DATA " PARAMETRIC VALUSS

O CYM MACH 1.502 BETA ,000
0 CYMC Dl 6.000 . D3 - 5,000
< CYMT o2 6.000 D : 5.000
A -CYHa D=3 5.000 D2-4 6.000 . .
PHIC 45,000  PHI-T .00g |
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(QEZ2386) CONFIGURATION 13 (BNICYTI)
SYME0L DATA PARAFETRIC YALUZS
0 cYM MACH 1.680 BETA ]
i} CYMC D1 6.000 03 5.000
< cYmy o2 6.7000 o4 6.000
FaN cYM3 o1-3 5.000 D2-4 6.000C
PH1-C 45.008 FHI-T .000
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(SEZ236) CONFIGURATION I3 (BNICuYTI)
SYMEOL DATA . PARAMITRIC VALUZS
Q CRM FACH 1.502 EETA .000
1 CRMC Dt 6.000 D3 5.000
< CRMT o2 6.000 o4 6.000
AN CRVME DI-3 6.000 De-4 65.000
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(SEZ236) CONFIGURATION 13 (BNIC4T1)
T SYMBEOL OATA . PARAMETRIC VALLES
O CRM MACH 1.680 BLTA 000
0 CRMC D1 6.000 D3 ©.000
< caMT 02 6.000 2. I 6.200
FaN LR ' D1-3 6.000 D2~y 5.008
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(PEZ237) CONFIGURATION 13 (BNIC4T1)

SYM30L, DATA PARAMECTRIC VALUES
O o] MACH 1.502 BETA -00%
O CNC D1 9.000 D3 a.080
o CNT D2 9.000 D4 9.400
AN CNB Bl-3 9.000 D2-4 9.000
PH1-C 45.000 PHI-T .00
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(PEZ237) CONF IGURATION 13 (BNICuTI)
SYMEOL DATA : PARAVMETRIC VALUES
O N MACH 1.885 BETA .0co
[ CNC Di 9.000 D3 . 9.000
[+ CNT D2 9.000 D4 9.000 .
a CNB 01-3 9.000 o2-4 9.000
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(PEZ237) CONF IGURATION 13 (ENICYT1)
SYMIOL DATA PARAMETRIC VALUES
O (o) ] MACH 1.502 BETA .DOo
g3 e (o} 9.000 D3 5.000
o CHT D2 9.000 ou 9.000
A cHB DI-3 9.000 D2-4 9.000
PHI-C 45, 000 FHI-T 000
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(PEZR37) CONFIGURATION 13 (BNICuYTI)
SYMBOL DATA PARAMETRIC VALUES
o "y MACH 1.9885 BETA 000
3 CMC Oi 9.000 03 9.000
Q cHT o2 8.000 D4 9.000
VA cMa 01-3 9.000 D2-4 9.000
PHI-C u5.000 PHI-T .0oo
3.0—l'll LS LA S 2 Y LI I | Lot bt | T 1 T7T L B rrryeJrrrrt LS TTrIT7T LR T F T T LB T T 117 LA ] L]
2.5% .
E .0 ! LJ--.-“l - 1
I \ -
5 1.5+ ' =)
= [ 4 ] T :
L% l ) 0 ; \ >< _E,___-—- \ -
— L _,__—-—"b 1
be 5 X o A ]
O 0 ~ T~ & ]
o . .
= - \ s
(L] + e A ]
Z -1.0 N ~ ]
— s h‘e p
X A T~ .
8 - i . 5 . \\\ ]
o L ~0. ]
: ™ ]
-e.0 3 \“'\ -
E o
-'E- 5 ; ﬂ
-—’3 - U :J__I. Lt L.l L b3 1 L I S Y Lo b2 1 1.t 2 1 ] Py 2 | l $ 1 L.l 1 21 1 i Ll i1 2 3 el Ll dad Lt 0:
-4 -3 -2 -1 o ] 2 3 4 5 B 7 8 9 10 11 12 13
[+
F1G. 8 BODY-CANARD-TAIL CHAR.., MAIN BALANCE AND PANEL LOAD SUMMATIONS
PAGE 247




(TEZ237) CONFIGURATION 13 (BNICHTI)
SYMBOL DATA PARAMETRIC VALUES
O ca MACH 1.502 BETA .000
D1 G.000 03 9,000
ne 9,000 D4 9,000
Di-3 8.000 D2-4 9.000
PHI-C 45.000 FHI-T Do
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(TEZ237) CONFIGURATION 13 (BNICHTI)
SYMEOL DATA - PARAMETRIC VALLES
O CA MACH 1,995 BETA .000
m 9.000 D3 9.000
D2 9.000 D4 9,000
DI-3- 9.000 p2-4 9.000
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(QEZ237) CONFIGURATION 13 (BNICH4T1)

SYMBOL DATA PARAMETRIC VALUES

)] (% 4 MACH t.502 BETA .000
] CyC D1 9.000 D3 9.000
O CcYr D2 9.000 O 3.000
Fa cys D1-3 9.000 02 -4 9.000
PHI[-C 45,000 PHI-T .0G0
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(QEZB37)  CONFIGURATION 13 (BNICHTI)

SYMBOL DATA - PARAMETRIC VALUES

O cY MACH 1.995 BETA .00
a cYc Dt 9.000 D3 8.000
<o CcYr o2 9.000 09 2.000
FAN cys p1-3 a.00g n2-4 8.000
: PHI~C %5.000 PHI-T .OOU
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(QEZ237) CONFIGURATION 13 (BNIC4T1)

SYMBOL OATA PARAMETRIC VALUES
(@] cYM MACH 1.502 BETA .Quo
1 CYMC )} g.000 03 9.060
ey cYMT pe 9.000 o4 S.000
A cYM3 D1-3 9.000 024 9.000
FHI-C 45.000  PRI-T .00
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(QEZ237) CONFIGURATION 13 (BNICu4T!)

SYME0L DATA PARAMETRIC VALUES

@] cYM MACH {.995 BETA .000
Cl CYMC DI 9.000 D3 9.000
< CYMT D2 39.000 D4 8.000
A CcYMB ot-3 9.000 ca-4 9.000
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(SEZ237) CONFIGURATION 13 (BNICHTI)
SYMB0L DATA . PARAMETRIC VALUES
O CRM MACH 1.502 BETA el
g CRMC ol 9.000 D3 5.000
< CRMT o2 9.000 D4 9,000
A CRM3 D1-3 9,800 D2-4 9,000
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(SEZ237)

CRM

ROLL ING MOMENT COEFFICIENT,

poOo

|

CONFIGURATION 13 (BNICUT1)
SYMBOL DATA PARAMETRIC VALUES
CRM MACH 1.895 BETA .Q00
CRMC o] 9.000 D3 9.000
CRMT pe 9.000 D4 9,000
CRMB D1-3 8.000 D2-4 9.000
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(PEZ&238) CONFIGURATION 13 (BNIC4TI)

SYMBO0L DATA PARAMETRIC VALLES
Q N HACH 1.502 BETA .800
i CNC o] 15.000 D3 15.000
< CNT o2 15.000 b4 i5.000
Fay o) Di-3 15.000 D2-4 15.000
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(PEZ238) CONFIGURATION 13 (BNIC4TI)
SYMBOL DATA PARAMETRIC VALUES
O CN MACH 1.986 BETA 000
£ CNC 2}] 15.000 D3 15.000
Q CHNT D2 15.000 Ou 15.009
Fay CNB 01-3 15.000 D2-4 [5.0C0
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{PEZ238) CONFIGURATION I3 (BNICuYTI)
SYMS0L DATA PARAMETRIC VALUES:
o] cHM MACH 1.502 BETA . 00D
1 [ iad 01 15.000 03 15.000
o cHT D2 1%5.000 Oy 15.000
FAS cMB D1-3 15.000 D2-4 15.000
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(PEZ23B) CONFIGURATION 13 (BNICuT!)
SYMHOL  DATA PARAMETRIC VALUES
O cM MACH 1.905 BETA .00o
a cHMC ol 15.400 03 15.000
o) cMt D2 15.000 Oy 15.000
A cHMB 01-3 15.000 p2-4 15.000
PHI-C 45,000 PHI-T .00g
|_+ . D :l T T 1 L | T 1.1 7 L3 7 Tt 11 ™5 11 | S0t IR Bt DO N I A P T T C I | T T T T 1 3t | T T ¥ T T L] l:
L .
3.5+ .
3.0 o :
- g | ]
2.5} SS- ]
(Z) i T ]
- E .0 : @ -0\"'\ :
— L . S — = —L 2
é 1.5+ p\\ — e e . —0
ot 5 "] )
b ] G L E}-—_-}__—‘><‘A\ 4
[®] & o
() 5 \0\\ \\ o
- L hA'_'—'—--_._____ ]
é 0 - \\ h—_'_-"-&\ — N
o o _
o -5 N Tk
T -i.C ™~ .
—_ L ‘0-\ N
— L -'"--.__ :
CRE B P :
C \\ ]
-2.0 - . 3
N \ -
X o ]
2.5 ]
.—-3 * O_‘:i - l | S | | S T .} | ] i : Al e L. L 3 I 1 11 L $ 1 41 11 1 1 Ll i .l 1 PRI B ] 1 & 1 1 .r 1 t 1t 3 1 | B 1 1t !:
-t ~3 -2 -1 3 t e 3 14 5 5 7 8 g 10 11 12 13
G
FIG. 8 BODY-CANARD-TAIL CHAR., MAIN BALANCE AND PANEL LCAD SUMMATIONS
PAGE 2509



SEE L T

EEREE

(TEZ238) CONFIGURATION 13 (BNICHTI)

DATA : PARAMETRIC VALUES

Ca MACH 1.502 BETA .Q0o
Bl 15.000 D3 15,000
B2 15.000 D4 15.000
01-3 15.000 De-u 15.000
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(TEZ238) CONF IGURATION 13 (BNICHT!)
SYMBOL  DATA PARAMETRIC VALUES
8] ca MACH | .996 BETA .00o
D1 15.000 D3 15,000
p2 15.500 o4 15.000
D1-3 15.000 p2-4 15.000
PHI-C 45.000 PHI-T .0gon
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O R S P USSR OO S

{QEZ238) CONFIGURATION 13 (BNICH4TI)

SYM3OL DATA PARAMETRIC VALUES
Q cY MACH 1.502 BETA .0oo
0 cYc D} 15.000 D3 15.000
< cYT o2 15.000 04 15.000
Fay cys 01-3 15.000 D2-4% 15.000
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{QEZ238) CONFIGURATION 13 (BNICUTI)
SYMB0L DATA PARAMETRIC VALUES
0 cY MACH 1,805 Bria L000
] cyC o] 15.000 03 15.0C0
QO cYv De 15.000 D4 15.000
FAN cYn D1-3 15.000 pD2-4 15.C090
PHI-C “5.000 PHI-T 0G0
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(QEZ238) CONFIGURATION 13 (BNIC4TI!)

SYMSOL  DATA PARAMETRIC VALUES
0 CYM MACH 1.502 BETA .000
0 CYMC 01 15.000 D3 15.000
e CYMT D2 15.000 o4 15.000
PN CYMB Di1-3 15.000 D2-4 15.000
PHI-C 45,000 FHL-T .00o
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