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ABSTRACT

This manual provides a condensed users description and theory for TRW's
Vortex-Lattice Method Subsonic Aerodynamic Analysis for Multiple-Lifting-
Surfaces (N. Surface) Program HAO10B. The program is designed to provide
solutions of engineering accuracy for determining the aerodynamic leads on
single- or multiple-lifting-surface configurations that represent vehicles
in subsonic flight, e.g., wings, wing-tail, wing-canard, lifting bodies,
etc. The manual describes the preparation-of the input data, associated
input arrangement, and the output format for the program data, including
specification of the various operational details of the program such as
array sizes, tape numbers utilized, and program dumps. As supplementary
information, the manual includes a full description of the underlying theory
used in the program development and a review of the program qualification

tests.
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LIST oF syMBorsh

AR aspect ratio
b span

B(X,Y,2) the first of two coordinate points that define the shape and
location of a skew~shaped horseshoe vortex filament.

C chord
+b/2
— - 1 2
C mean geometric chord (MGC), C = 3 C day
-b/2
CD wing drag coefficient
4 section drag coefficient
CF aerodynamic cleanness factor
CF force coefficient
<, section hinge moment coefficient
CL wing 1lift coefficient
CR section 1lift coefficient
¢, additional section lift coefficient
al
¢, basic section lift coefficient
b
CM wing moment coefficient
cy section moment coefficient
Cn n=1,2,3,..., constants
CN wing normal lift coefficient
c section normal lift coefficient
Cp pressure coefficient, Cp = (p = P,/
CT wing thrust coefficient

TNote: Symbols defined in the text may be omitted from this list.
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P(X,Y,Z)

LIST OF SYMBOLS (Continued)
section coefficient for thrust
force coefficient for X direction component
section coefficient for force acting in the ¥ direction

the second of two coordinate points that define the shape and
location of a skew-shaped horseshoe vortex filament,

force

n=1,2, 3,...., etc., constants
heipght above the ground plane
total number of elemental panels
lift

length increment

Mach number

1ift =lope

pressure

coordinates of a field point for which the induced-velocity
vector is calculated,

dynamic pressure, q = 1/2 o, sz
radius
&
distance from the origin
Reynolds number
wing area

scale

elapsed time (seconds) measured from the start of the execution
of the program

elapsed time (seconds) for the execution of the last case
free stream velocity
dummy span defined as the independent variable in the interpolation

routine used to calculate the lifting-surfaces span dimensions
(see Section 7.4[61),

xi
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Y coordinate axes of a right-handed Cartesian coordinate system.

Z

X

T X-Y~Z coordinates that locate the 1/4 chord of the mean geometric

. J chord (MGC) location in the general coordinate system,

o wing angle of attack measured on the X-Z plane relative to the
X-coordinate axis and the free stream velocity vector.

aRO wing angle of attack for zero 1lift (CL = ()

g Prandtl-Glauert compressibility factor, B = 01 - Mmz

T circulation strength of a vortex filament

§ increment of span

Gf deflection of flap

6LA deflection of left alleron

GRA deflegtion of right aileron

Gtab deflection of trim-tab .

A determinant

AL increment in lift

AS increment in area '

£ geometric twist (angle) of chord plane

A sweepback angle

m pi, ™ = 3.14159 {as used in the program)

P free stream density

¢ dihedral angle

$ influence function coefficient

P scalar part of the influence function coefficient

148 unit vector defined by two field points A(X,Y,Z) and B(X,Y,Z).

1N unit vector normal to a surface

lﬁ unit vector for the induced velocity

xii
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1X

1Y unit vectors parallel to the X, Y, Z, coordinate axes respectively.
17

SUBSCRIPTS:

CG center of gravity

cr center of pressure

C/é4 one—quarter chord point location

e elemental panel or lifting—surface designation
f flap

g ground

h hinge

I image

i induced

L lower surface

LA left aileron

LE leading edge

M moment

P pitching

R root (geometry) or rolling (moment)
RA right aileron

ref reference dimensions

tab trim-tab

TE trailing-edge

U upper surface

v vortex-1ift

Y yvawing

xiii
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> vector

! alternate
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A.C. aerodynamic center
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C.P, center of pressure

L,E, leading edge
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NCD number of chord discontinuities
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NSE number of span elements
T,E. trailing edge
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1.0

PROGRAM ABSTRACT

PROGRAM NUMBER: HAD1O0B (N.SURFACE)

PROGRAM TITLE: TRW Vortex-Lattice Method Subsonic Aerodynamic
Analysis for Multiple-Lifting-Surfaces

TAPE NUMBER: TOOG78 or Al0202

STATUS: Production

LANGUAGE : Fortran V

SYSTEM: UNIVAC 1108/CDC 6500 Computer

CORE STORAGE REQUIREMENTS: Approximately 50K words

TYPICAL EXECUTION TIME: 2 to 5 minutes per case (UNIVAC 1108)

DESCRIPTION:

The aerodynamic airload distribution and spatially—-integrated force and moment
coefficients are calculated for single- or multiple-lifring-surface configuration:
by an improved vortex-lattice method developed by TRW. In this method, the in-
fluence of each surface is represented by a network of concentrated line vortices
distributed on the surfaces and behind the surface-trailing-edges. The strength
or circulation of these vortices is determined by the requirement that the flow
be parallel to each surface at a discrete number of boundary control points or co-
lecation points that is equal to the number of unknown vortex strengths. The
treatment of the control peint boundary conditions incorporated in the analysis
(TRW's) is based on the exact surface geometry, i.e., no linearization or other
usual simplifying assumptions are made. This feature makes it possible to perforn
more accurate calculations for general non-planar lifting surface configurations,
The effect of the leading-edge flow separation on the airlcad coefficients for
theoretically sharp leading-edges is evaluated by an approximate technique based
on the vortex—1ift leading-edge suction analogy. Numerical solutions ean be per-
formed including as many as 200 separate vortex filaments or elemental surfaces
for symmetric and 100 for unsymmetric aerodynamic leadings respectively. The ex-
tension of the imcompressible solutions to compressible flows (0<M<l) is accom-
plished via the Prandtl-Glauert transformation. Flight over a ground plane is

calculated by the method of images as a special option of the program.

The output consists of data presented for ready engineering use such as pressure
distributions, section coefficients, and spatially-integrated coefficients. Exact
numerical solutions or arrays of solutions extrapolated using the lifting line
theory from two or more exact vortex-lattice solutions may be output for multiple-
and single-lifting-surfaces respectively. Other program features include:

double precision matrix inversion, 4060-microfilm or Calcomp output, short or long
print-format output, etc. An outline of the program analysis and execution op-

tions is presented in Pages 1-2 through 1-3.

1-1



PROGRAM ABSTRACT (Contd,)

ANALYTTICAL MODEL FEATURES AND EXECUTICN OPTIONS OUTLINE

ANALYSIS

e The aerodynamic airload distributions on single- or multiple-lifting surface
configurations are calculated by an improved (TEW's) vortex-lattice method.

e The treatment of the contrel points is based on the exact geometry of the
lifting surfaces, i.e., none of the usual linearization or other simplifying
assumptions in the literature are incorporated in the analysis.

¢ The effect of leading-edge flow separation for theoretical-sharp leading
edges (i.e., vortex-1lift) is calculated by an approximate technique based omn
leading-edge suction analogy.

¢ Compressibility effects are accounted for via the Prandtl-Glauert trans-
formation.

e Ground effects are calculated by the method of images that provides for
exact analytical sclutions for a flat ground plane of infinite extent,
i.e., the boundary conditions of parallel flow at the ground plane are
exactly satisfied.

e Arrays of solutions may be extrapolated from two exact vortex-lattice

solutions by a method procedure based on the lifting-line theory.

VEHICLE CONFIGURATIONS

(See Table 1.01, Page 1-4)

e Single Surface: {XQT ISURF Option)
A single surface of any configuration, shape, or form with or without
severe surface discontinuities may be considered. This includes lifting
surface configurations with flaps, ailerons, slots, with or without
camber.

e Multiple Surfaces: (XQT NSURF Optiocn)
Up to five separate lifting surfaces of any configuratiom, shape, or form
can be considered simultanecusly. In each surface the effect of severe
surface discontinuities can be considered in the same manner as outlined
above for the single surface analysis., Multiple-lifting-surface configura-
tions that may be analyzed include: wing-tail-fins, canard-wing-fins,
thick-wing, lifting-body, and many other configurations. The complexity
of the configurations that may be successfully analyzed depends on the
maximum number of elemental panels or control points that can be con-
sidered simultaneously, i.,e., 200 for symmetric and 100 for unsymmetric

leadings respectively.

1-2



PROGRAM ABSTRACT {(Contd,)

OUTPUT OPTIONS

Printed Output

1) Short-Print: the surface geometry, the airload force and pitching
moment section coefficients, and all the force and moment spatially-
integration airload coefficients are output for each of the lifting
surfaces considered.

2) Long-print: the short-print output, and the details of the lift
(pressure coefficient) and vorticity distribution on each of the
lifting surfaces considered are output.

3) Debug-Print: the long-print output plus the details of the induced
velocities and influence coefficients are output.

Tape Output

1) The lifting surface vortex—lattice geometry, section aerodynamic co-
efficients, etc. that are calculated in obtaining solutions are output
on magnetic tape in the format required for executing the TRW plotting
option, or

2) By executing the plotting option (TRWPLT) included in the program,
4060-microfilm or Calcomp plots output of solutions (#1 above) can be

obtained directly.

SPECIAL OPTIONS

Cround effects: flight in the presence of a very near ground plane may

be calculated.

Lifting-Line: arrays of solutions may be obtained by extrapolation from
two exact vortex—lattice solutions using a method based on the lifting-
line theory. This option at present (HAQO1OB) is available only for single-

lifting-surface configurations.

EXECUTION TIME

Symmetric loadings: about one minute per vortex-lattice solution for 100
elements.,

Insymmetric loadings: about four minutes per vortex-lattice solution for
100 elements.

With ground effects: about twice the time required for out-of-ground.
Lifting~line arrays: about 1/2 minute extra running time,

Maximum time: about four minutes and eight minutes per vortex-lattice
solutions of out-of-ground and in—ground problems. The running times

are based on 200 and 100 vortex-lattice elements for symmefric and un-
symmetric loadings respectively.

1-3



TABLE 1.01 - REPRESENTATIVE LIFTING-SURFACE PROBLEMS DF VARIOUS CONFIGURATIONS THAT CAN BE
SUCCESSFULLY SOLVED USING THE TRW VORTEX-LATTICE ANALYSIS PROGRAM NO. HAQ10B

NUMRER OF EXECUT LON
VORTEX-LATTICE CONFIGURATION ELEMENTAL TIME PER EVALUATION OF RESULTS
PANELS CASE
I [ T TYPE: THIN-SURFACE
SR e PROBLEM: WINGS OF AR = 6
AN B0 34 sec
EHsE i SSa RESULTS: VERY SUCCESSFUL
HEENN ! DIFFICULTY: NONE
1 1]
t s HHHE TYPE: THIN-SURFACE
% S | Ews ]
N 7 Coib PROBLEM: WINGS OF LOW AR
i ool Par e o 70 30 sec
PELL = = S RESULTS: VERY SUCCESSFUL
g T L. i i L A D R HH DIFFICULTY: NONE
- [
T T TYPE: THIN-SURFACE
R BER o PROBLEM: WING WITH END PLATES
72 31 sec
RESULTS: SATISFACTORY
DIFFICULTY; SEVERE DISCONTINULTY
TYPE: THICK~SURFACE
PROBLEM: WING THICKNESS
100 42 sec RESULTS: VERY SUCCESSFUL
DIFFICULTY: NONE
” T TYPE: THIN-SURFACE
=z T PROBLEM: DOUGLAS F5D-1 AIRPLANE
oo 112 63 sec
7 3 & & RESULTS: VERY SUCCESSFUL
= & DIFFICULTY: WONE
=
TYPE: THIN~SURFACE
PROBLEM: NORTH AMERICAN XE-70
162 98 sec
RESULTS: VERY SUCCESSFUL
DIFFICULTY: HNONE
TYPE: LIFTING-BODY
PROBLEM: NASA-MSC #040A ORBITER
RESULTS: NOT SUCCESSFUL
120 see |DIFFICULTY: THE NUMBER OF ELEMENTAL
172 PANELS THAT CAN BE CONSIDERED STMULTA-
vert, fin]|NEOUSLY IS INSUFFICIENT TO FROVIDE
omitted ||VALID SOLUTIONS, BY NEGLECTING THF
FUSELAGE THICKNESS THE THIN-SURFACE
REPRESENTATION WAS APPLIED T THIS
PROBLEM VERY SUCCESSFULLY,




2.0 ANALYSIS

2.1 Analytical Procedures Review

It is a well know fact in aerodynamic theory that any surface, whether
part of a body of finite thickness or merely an infinitesimally thin sheet, may
be represented by a sheet of vorticity bound on the surface and a trailing
vortex sheet shed behind the trailing edge. The veloeity at any point in the
flow field is the sum of the velocity vector induced by the vortex sheets and
the free stream velocity vector. The strength of the vorticity representing
the surface is determined by the requirement that the velocity vector computed
as the sum of velocity induced by the vortex sheets and the free stream, be
parallel to the surface. The strength of the trailing edge vortex sheet is
determined from the surface bound vortex sheet strength using the conservation
of vorticity laws for steady flow (i.e., Helmholtz vorticity laws) together
with the requirement that there be no force exerted or the sheet, which means
that the trailing edge vortex sheet must be everywhere parallel to the stream-—

lines of the flow(l’2’3)+.

In the vortex lattice method, the influence of the surface 1s represented
by a network of concentrated line vortices, distributed on the surface and
(4,5}

behind the trailing edge . The strength of these vortices is determined by

the requirement that the flow be parallel to the surface at a number of boundary

point or co-lccation points which are equal to the number of unknown vortex
strengths. The location of the trailing vortices must be assumed, and thus
may not happen to be exactly parallel to the streamlines. However, the path
of the vortex sheet behind the wing may be guessed beforehand with fairly
good accuracy, and since, in most instances, the results are not strongly in-
fluenced by the assumed path of the trailing vortices, excellent results of

high accuracy are usually obtained(B).

2.2 Vortex-Lattice Equations

The vortex lattice network arrangement used in the present analysis is
illustrated in Figure 2.01%. As shown in the figure, the wing surface is
divided uniformly into a number of elemental panels of approximately equal size,

The vorticity on the upper and lower surfaces of each panel is represented by a

tSuperscript in parathesis denote references listed in Section 8.

tFigures and Tables of this section are found at the end of the sectiom.
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single bound vortex line which is located in accordance with 2-D theory at the

1/4 chord of the panel(7).

The location of the control point or co-location
point is arbitrary and is usually selected at the mid point between adjacent
vortex lines which corresponds to the 3/4 chord of the panel. Since the vor-
tex filaments cannot be discontinuous, the bound vortices for each panel are
bent at both ends forming a pair of trailing vortices which must extend to
infinity. In this manner these vortices represent the vorticity in the trail-
ing edge vortex sheet. The bound vortex at the 1/4 chord of the panels and
the pair of trailing vortex filaments define a generalized skew-shaped (oblique)
horseshoe vortex filament of strength I'. The number of horsesheoe vortex fila-
ments is equal to the number of panels or control points. The velocity at

the control points is by definition parallel to the surface, and hence, the

corresponding normal velocity components to the surface are exactly equal to

zero. This boundary condition when applied to the jth panel is given by

v, ZK A,
had k=1
where;
.
IN, = the unit vector normal to the surface at the jth control
J point,
-
V_ = the free stream velocity vector,
V_ = the scalar magnitude of the free stream velocity vector,
Fk = the strength of circulation of the kth panel horseshoe
vortex filament,
-
$k(‘) = the induced velocity vector influence function of the kth
J panel horseshoe vortex evaluated at the jth control point,
K = the total number of panels for all the lifting surfaces

considered.

The induced velocity vector and influence vector functions are calculated
in accordance with the induced velocity law of Biot and Savart(2’3). Using the

geometry convention for a representative horseshoe vortex shown in Figure 2.02,
it follows
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K

Vi) A
v, o
= (2.2.02)

1'5 _ f&dﬁf x (£ -*")
k(i) > >3
|(x - )] (2.2.03)

The calculation of the vector influence functions $(j) are somewhat tedious

but straightforward. In the present analysis the trailing vortices are assumed
to be straight lines which extend to infinity and which are oriented at an

angle o/2 in the manner shown in Figure 2.02. 1In this instance the bound vor-
tex and trailing vortices for each panel form a generalized skew-shaped horseshoe
vortex of the same configuration analysed in References 8 and 9. Analytical
solutions for the vector influence functions are presented in Section 2.3. The
number of unknown horseshoe filament circulation strengths Fk are equal to the
number of boundary condition equations for the control points. Using matrix

notation, these boundary conditions which were given in Equation 2.2.01, become

Fk 0
(A1 + {T] * Bypd o T (2.2.04)

By inverting the matrix {Bj,k], the unknown circulation strengths Fk are cbtained

T - 2.2.05)
[V’_] - Iyl {[Bj,k]} (2.2

In the presence of a ground plane, exact analytical solutions are chtainable

by the method of images by assuming the ground plane to be perfectly flat and
of infinite extent. Under these conditions, the boundary requirement for the
flow at the ground plane is exactly satisfied by defining a mirror image of

the vortex lattice directly below at a distance equal to twice the altitude
from the ground plane, The calculation of the induced velocity (Equation
2,2.02) is modified to include the effect of the image vortex lattice influence

coefficilents as follows
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v K v
MTEI I S A s1 | (2.2.06)
v ¢ Tar | k) T TR

o = the influence function of the image vortex lattice.

k(i)
Note that in the present formulation, none of the usual linearization or other

=

simplifying assumptions were made on the boundary conditions at the control
points (e.g., References 10 and 11). Therefore, severe variations in lifting
surfaces planform such as twist, camber, dihedral, etc. are treated exactly and

more accurate solutions may be obtained.

2.3 1Influence Coefficients

Consider the straight vortex-filament element of length AS that is il-
lustrated in Figure 2.03. In computing the induced velocity vector for the
vortex filament at a field point P(0,Y,Z), the influence coefficient is ob-
tained by integrating Equation 2.2.03 within the appropriate boundatry condi-

tions described in the figure. It follows

—_— —

AV = %F A {the induced velocity) (2.3.01)
—r —r

Y= 1v oy {the influence coefficient) {2.3.02)

-—
where 1V and Ay are a unit vector and a scalar quantity, respectively. These

are given by

-— _— — A b Y —
IV=-1a0X 1P = - = 1Y+ 1Z (2.3.03)
apel h + AS _ h
R W@+ os)? + 82 Vil +R? (2.3.04)
73 |
R=vY +2 (2.3.05)

The above equations can be used to determine the influence coefficient
vector for any field point P(X,Y,Z) of any complex-shaped filament if it is
assumed that it is composed of a discrete number of rectilinear increments AL
(illustrated in Figure 2.03) and by performing the appropriate coordinate

transformations. For the generalized skew-shaped vortex filament in Figure 2.02,
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the calculation of the influence coefficient vector for any flow field P(X,Y,Z)
is performed in this manner. Making use of the localized coordinate system in
Figure 2.04, the shape of the skew-shaped vortex filament is prescribed by the

coordinates of points B-D given by

B = B(-c, -a, -d) (2.3.06)
D = D(c, a, d) (2.3.07)
c = a tan(h) {(2.3.08)
d = a tan(¢) (2.3.09)

If the vortex filament is broken into three elements, i.e., ©-A-B, D-FE-w,

and B~C-D, the influence coefficient vector for the filament is equal to the sum

> kSR
DA (2.3.10)

Segment #1 {~-A-B)

The contribution of segment #1 for an arbitrary field point P(X,Y,Z) is

calculated as follows. The coordinates of point A are given by

A= A(X$ a2, —d‘)

(2.3.11)
d” =d+ (X + ¢c) tan(a/2) (2.3.12)
and making use of the geometry according to the sketch below,
B Iy A By Q A
Y J
h3 ho R
P
b= Y+ + @ -a’ (2.3.13a)
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hy = Ja + a)t + @+ d)° (2.3.13b)

hy= VE+ o)+ (1 +a) + @+ a) (2.3.13¢)
2 2 2
h + h ~ h
2 3
cos (y) = ~ 2 (2.3.13d)
1
R =h, V1~ (cos )2 (2.3.13e)
h, = h, cos (¥) {2.3.13f)

Using Equation 2.3.04, the scalar part of the influence coefficient can now be

computed

h

1+ hl+g - (2.3.14)
\/(h1+h4) +RJ

Awl =

ol

The calculation of the wvector part of the influence coefficient will be

considered next. The coordinates of point Q shown on the sketch are

Q= QX Y, 2) (2.3.152)
xq = - ¢+ (b +hy) cos (a/2) (2.3.15b)
Y =-a (2.3.15¢)
2y =~ 4 - (b +h,) sin (a/2) (2.3.15d)

and the unit vectors for the line segments B-Q and Q-P can now be calculated

553 = EE cos (a/2) - iE sin (a/2) (2.3.16)
X-X Y - ¥ - 72 - 7
1p = IX (__...R ‘1) + 1y (__...R ‘f) +17 (._._R q) (2.3.17)
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then, the vector part of the influence coefficient, i.e., a unit vector, is

given by the vector cross-—product

— % ——p

—
1V, = 1BQ x 1QP

Segment #2 (D=E~-w)

(2.3.18)

The contribution of segment #2 for the same arbitrary field peint P(X,Y,Z)

is calculated in the same manner as outlined for segment #1; specifically,

Equations 2.3.19 through 2.3.23 are used in place of 2.3.11, 2.3.12, 2.3.13,

and 2.3.15 respectively, where

E=E (X, a, +d")

d" =d - (X - ¢) tan (o/2)

b, = \/fx -t 4 @ - an?

h, = \/(Y— a2+ (2 -

™
|

=c + (hl + hh) cos (&/2)

Z =d- (h1 + hé) sin (a/2)

q
3 p— ——
le = = 1DQ x 1QP
—_— —_—
1pg = 1BQ

3 = \/fx s @w-a?yz-a?

(2.3.19)

(2.3.20)

(2.3.21a)

(2.3.21b)

(2.3.21c)

(2.3.22a)

(2.3.22b)

{(2.3.22¢)

(2.3.23a)

(2.3.23b)



Segment #3 (B-C-D)

The contribution of segment #3 for the same arbitrary field point P(X,Y,Z)
considered for segments #1 and #2 is caleulated in a like manner as outlined in
detail for segment #l. For segment #3, the coordinates of points B(-c,-a,-d) and

D{c,a,d) are used to determine the solutions for

hy =2 Vel + 2t 4 d? : (2.3.24a)
) 2 2

h2=f(x-c) + (4 -a)+ (2-4d) (2.3.24b)
2 2 2

h3=\/(}(+c) + ¥+ @+ d) (2.3.24¢)
h12 + h22 - h32

cos (y) = - T (2.3.24d)

1 2
h, = h, cos (y) (2.3.24e)

R = h, ¥1 - (cos ¥) ' (2.3.241f)

2

and using Equation 2.3.04, the scalar part of the influence coefficient for

segment #3 (B-D) can now be computed

hl+h

4 o
2, g2 z 2J
\/(hl + 0,8 + R \[ha + R

Next, to calculate the vector part of the influence coefficient the

(2.3.25)

-1
A¢3 =3

coordinates of point Q(Xq,Yq,Zq) must be calculated first. Accordingly

X
q

c+h, (2c/hl) (2.3.26a)

i}
I

= a+ hl. (Za/hl) (2.3.,26b)
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Zq =d + h4 (2d/hl) (2.3.26¢)

— —
The unit vectors 1BQ and 1QP are given by

ﬁa=f(§)+ﬁ($)+ﬁ(§) (2.3.27)
1 1 1
X¥-X Y -Y Z -z

from which the vector part of the influence coefficient, i.e., the unit vector

I%3, can be calculated by simply taking the vector cross-product

ﬁ3=-ﬁ3qu'ﬁ (2.3.29)

2.4 Exact-Theory Aerodynamic Forces and Moments

The net aerodynamic force vector exerted on the jth panel (i.e., jth

elemental surface) is calculated using

L B
T A (2.4.01)

-> -+ K
1. +§: NVe o (2.4.02)
. v w k)
k=1
where
KLj = the length vector of the bound vortex filament of the panel,
N
L' = the velocity vector computed as the sum of free stream and
J induced velocity vectors evaluated at the midpoint of the
bound vortex of the jth panel,
B = the Prandtl-Glauert compressibility factor, = 1 - Mm2
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$ . = the vector influence function of the kth panel evaluated at
k(3) i .
midpoint of the jth bound vortex.

The force vector %j is assumed to act at the midpoint of the bound vortex fila-
ment of the kth panel. The corresponding section aerodynamic load coefficients
and integrated wing force and moment coefficients are obtained by the appro-
priate summation of the forces §j acting on each panel. In determining these

quantities the following relations derived from the exact analysis are used

Force Coefficients for jth Panel

Fie_vhHY L
g = 2 —J——7E;-——-— * (1X) (2.4.03)

“Fy,; 8S; (2.4.04)

‘Fz,3 ~ A8 (2.4.05)

Differential Pressure Coefficients

~ i""./(pm sz)
(CPL_ cpu)j 2 =y . (2.4.06)

Lifting Surface Section Airlcad Coefficients

For each lifting surface, by summing up the appropriate force contributions,

AS
1
oy = - % v (2.4.07)
Z,3 J Y
ASj
1 —_l
1 5 el
“w(vy T 2 E[CFZ,J- 5, (% - Xcpay) + X3 B, (25 % 2ecray ) JY
(2.4.09)



c cos{a) + Ce( sin{a)

L) n(Y) )

c cos{a) + ¢

T S n(Y)

4 m

sin{a)

[p]
1l
1
=

CL = CN cos(a) + QT sin{a)

cDi = - Cp cos(a) + ¢ sin(e)
Ya, =¥y 7 X e

Yoy = Y,

zaj =2y 7 Ligra
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In equations 2.4.07 through 2.4.16 the summations are performed over the
vortex-lattice elemental surfaces that correspond to each lifting surface. To
obtain the total force for the sum of N lifting surfaces, the summation is
carried out over all the panels (j=1,J) and the reference dimensions for the

first lifting surface (n=1) are used.

2.5 Approximate-Theory Aerodynamic Foreces and Moments

In the preceding sections the procedure for obtaining exact solutions
for the aerodynamic forces and moments by the vortex lattice method were
developed. To generate an array of such solutions {(for instance by varying
the wing angle of attack) would be considered unwise because of the excessive
computing time expenditure required. Instead, an array of approximate
solutions of sufficient engineering accuracy may be obtained by extrapolation
from two exact vortex lattice solutions by using the lifting line theory.
Accordingly, for a single lifting surfaée, given two exact solutions obtained at
two different angles of attack ey and Cos the extrapolated solutions for any

other angle of attack o may be obtained in the following manner.

Wing Lift Coefficient

L L
m o= 1 2 (2.5.01)
47 % '
CL
@R = a, - —1L (2.5.02)
[« 1 n
CL =n (o - aRD) (2.5.03)

7 1 2
Gy = ¢ - ¢ (2.5.04)
1 2
F
%, " Gy - G G (2.5.05)
- .t (2.5.08)
% Cy * G S
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Wing Section Lift Coefficients

cy B ¢ ¢ Wit 109 (2.5.07)
1 c, - ¢
1 2
by = iy T R G (2.5.08)
cy + Cgb {2.5.09)

@ e G (¥)

Wing Section Induced Drag Coefficients

: 4 i,
cdy “\T2 2
i T\ 2 e/ (2.5.10)
ca, med - 4y Shp? (2.5.11)
o(Y) 1(Y)
cd =4 + <cdf cg. 2
i(Y) io 1Y) (Y) (2.5.12)

or using the lifting line theory exact results,

1 1 2
cd = —_—— - cy (2.5.13)
1(Y) [m Cial(Y) 2m ] (Y)

Equation 2.5.13 is recommended in the analysis of wing planforms of moderate

aspect ratio and negligible sweep and dihedral angles.

Wing Induced Drag Coefficient

+b/2
CDi -5 -[blz Cdi(Y) C(Y) dy (2.5.14)

which when expressed as a function of CL bacomes

' 2
C,h, =€ + ¢p ¢ + Cp’ ¢
D, Dio i, L i, L (2,5,15)
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The coefficients CDi s CDi and CDi are constants which may be evaluated from
e} 1 2

three separate approximate solutions,

Drag Due to Skin Friction

cd_ = 2 CF (CONSTANT) {2.5.16)

where CF is the aercdynamic cleanness factor which is defined as

EQUIVALENT FLAT PLATE AREA _ L

CF = WETTED AREA 25 (2.5.18)

The total drag coefficients are obtained as the sum of induced drag and skin
friction drag for the wing section coefficients and the integrated wing co-

efficients respectively,
2.6 Vortex Lift

Experimental studies of sharp leading edge delta wings have shown that
at even relatively low angles of attack the flow separates from the leading
edge and rolls up into two vortex sheets or cone shaped cores of rotating
fluid particles with the axes of rotation located approximately parallel to
the leading edges(12’13). In general, this vortex flow results in an increase
in lift that is called vortex lift or non-linear 1lift, and an increase in drag
resulting from the loss of leading edge suction. Although it is desirable to
avoid the formation of the separated flow vortex sheets because of the high
drag, it is a phenomenon which is always encountered by low aspect ratie
highly swept wings operating near the stalling attitude. Furthermore, the
separated vortex flow phenomenon is not restricted to this Eype of wing
planform but is a general characteristic of all sharp leading-edge wings

regardless of their leading-edge sweep angle.

The attached flow and separated vortex flow over blunt and sharp lead-
ing edge wings respectively are schematically illustrated in Figure 2.05.
For the attached flow (blunt leading edges) there exists a net thrust force

which is called the leading edge suction. This force may be interpreted to be
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exerted by the bound vortex filaments at the leading edge. For sharp leading
edges, atrtached flow cannot exist because of the infinitely large velocity
and low pressure required, and therefore, the flow separates locally dis-~
placing the leading edge bound vortex filaments into the cavity formed by the
separated flow. The vortex filaments in the cavity are not free vortices and
therefore they will exert a net force in the normal direction to the wing

surface because of the reorientation of the veloeity vector.

Exact analytical solutions for sharp leading edge wings with leading
edge separated flow are available in the published literature for a very re-
strictive range of wing geometries(14’15’16). Usually these solutions are based
on the assumption of conical flow, and as a consequence, only perfect delta wing
planforms which feature no twist, no camber, and straight trailing edges
can be considered. Therefore, in the prediction of the vortex lift for
arbitrary sharp leading edge wing planforms, only empirical methods or

approximate theory is available. The most successful analytical techniques
are based on the vortex-lift leading-edge suction analogy. The method is
based on the assumption that the vortex lift vector can be estimated trom the
leading edge thrust or suction force associated with the flow over the wing

planform without separated flow at the leading edge. It follows (see

Figure 2.05)
°t . o
ﬁcnv " cos (A ) (|a|) (2.6.01)
peg, = - <, (2.6.02)
X - X
_ LE (Cfﬁ))
Memg(esty T 7 A‘lnv( C (2.6.03)
Aczv = Acn; cosf{a) + Actv sin (o) . (2.6.04)
Acd = - beg cos(a) + Acp, sin(a) (2.6.05)

These increments represent the force and moment coefficients due to the vortex

lift which must be added to each lifting surface section coefficients in order t
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obtain the net forces on the wing corresponding to the case of no leading edge

suction. In the derivation of these relations, the vortex 1ift distribution

has been assumed to act at the leading edge and normal to the wing chord plane.

Because of the approximate manner in which the leading edge suction thrust
coefficient is calculated the evaluation for the vortex lift effects are only
applicable to lifting surface planforms having a flat chord plane. Note that
the thrust coefficient is calculated by integration of the ferces in chordwise
strips acting in all the bound vortices of the vortex-lattice matrix. Such an
integration will provide accurate evaluations of the leading edge thrust if
the chord plane is flat or if a very large number of chordwise rows are con-
sidered. If an infinite number of chordwise rows are considered, the vortex-
lattice method will provide solutions equivalent to the potential flow solutions
and an exact evaluation of the leading edge suction force will result. In the
latter case, the leading edge suction thrust coefficient could be evaluated from

the force exerted by a few of the leading edge bound vortices.

The spatially integrated wing coefficient increments due to the leading
edge vortex lift are calculated from the wing section coefficient span dis-

tributions given in Equations 2.6.01 through 2.6.05, as follows

+b/2
=1
Acy, = 5 dek  C dY (2.6.06)
~b/2
1 +b/2
8Cp, = 3 fed  C dY (2.6.07)
-b/2

+b /2
- -1 - -
Acl‘iP,'v(CM) 5cC j:bfz [ AC“V (XLE X(E/&))

+ ve, [z, - Z(E/a))} C dy (2.6.08)

For obtaining approximate solutions of the vortex lift at selected wing angles
of attack from two or more exact vortex lattice solutions, the following

assumption is made which yields accurate results
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A

“n,(¥,0) = St S (2.6.09)

be
) = Gy ¢ Gy o (2.6.10)

The quantities C CB’ and C, are constants which are evaluated from the

1* G 4

two vortex lattice solutions obtained at different angles of attack @

and oy in the manner described in Section 2.5.

2.7 Surface Discontinuities

Surface discontinuities occurring in the wing surface such as those
encountered at the aileron-flap juncture cannot be treated exactly by the
vortex lattice solution technique. Although by increasing the number of
elements or control points the accuracy of the solutions should in principle
be improved, sharp discentinuities in the surface may cause local oscillations
on the solutions that become more severe as the number of elements are in-
creased. To circumvent this problem, a cosine smoothing option whose effect
is illustrated in Figure 2.06 has been adopted. The affected span length §
is prescribed by the program user as an execution input. A value of 1/5 of
the semispan is recommended. In addition, wvarious other options for spacing
the elements in the spanwise and chordwise directions have been made avail-
able. These include constant spacing, cosine spacing, and spacing prescribed
as an execution input. For deflected control surfaces, a minimum of four
elements of approximate equal size per chordwise row is recommended, the last

element corresponding to the deflected surface.

The airload section coefficients for the flapped surfaces are calculated
in a similar manner to the wing section coefficients (Sectionm 2.4}, By con-
sidering only the forces on the bound vortices on the flapped surfaces

X, - .} it follows
( 3 thj) :

1 AS
S S - (2.7.01)
nf(Y) Cf Z FZ,j ﬁYj Y, (xj-xh.j)
A4S
1 1 :
= &), ¢ ' ] 2.7.02
£ (0 2 2 RS B I R R L (2.7.02)



AS,

“he(v) Cl—z Z [CFZ,J. ﬁ'} (Xj _Xh.J)

b
AS
j ]
—_— - Z
+ CFZ‘j AYj (Z] h:j) Y, (Xj—xh,j) (2.7-03)
fo (1) = Cn(v)cos(®) + G (y)sinle) (2.7.04)
Cdi f(Y) = - th(Y)cos(a) + cnf(Y) sin(a) (2.7.05)
'

For obtaining approximate solutions (see Section 2.5) the following

assumptions are made

“Leia) = Py *Fhyy @ (2.7.06)

. (2.7.07)

c ~ ¢ 2.7.07
di,f(Y’a) = F3(Y) + FA(Y) ( lf(Y,a})

c 2 (2.7.08

he (Yy0) Fsey * Feey @ )

The quantities Fl, F2, .o F6 are constants which are evaluated from two exact

vortex lattice solutions obtained at different angles of attack o, and o.

1 2
2,8 Lift in the Presence of a Fuselage

Two options for calculating the 1lift in the presence of a generalized

cylindrical~shaped fuselage are possible:

1) Analytical Method - Circular Shaped Fuselage

In this method the effect of a circular shaped fuselage of radius R and of
infinite length is analyzed by the method of images. According to the hydro-
dynamic theory, the boundary conditions of zero normal flow to the fuselage
surface due to wing trailing vortices are satisfied by defining a pair of
vortex filament images inside the fuselage. Since the free stream velocity
vector is neglected in satisfying the boundary conditions on the fuselage,
only approximate solutions which are valid at small angles of attack are
obtainable (i.e., the fuselage attitude is oriented parallel to the wing
trailing vortices). Using cylindrical coordinates with the axis of symmetry

located at the center of the fuselage, the location of the pair of images
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for a wing trailing vortex filament is determined from

Image # 1 Image # 2 i
} - X (63)
XI =X XI X
- > R 2 > 0
;=T Igl Ty (64)
FI = =T _ l"I = T (65)
where X
r the coordinates and circulation strength at a point in a

wing trailing vortex filament,

The calculation of the induced velocity of the pair of images is performed
by integration in the manner outlined in Section 2.3 from which the calcula-

tion of the induced velocity vector influence functions follows.

The effect of the presence of a circular shaped fuselage on the wing
bound vortices cannot be determined by exact analysis except under very re-
strictive assumpticns for the wing geometry. Therefore, a relatively simple
and approximate approach has to be adopted. The effect of the presence of
the fuselage on the velocity induced by the bound vortices is assumed to be
the same as its effect on a two~dimensional uwniform rectilinear flow. Thus,
the velocity component induced by the bound vortices at some point P in the

flow field is increased by a factor

2
[1 R ('»L.) ] (2.8.04)
“m'

which is an exact correction for a straight and infinite bound vortex line
intersecting the cylinder axis of symmetry at 90°. The approximation will
be valid for wings having small sweepback angles and slender fuselages

centered at the wing axis of symmetry.

+The sum of the contribution of images #2 will be zero for symmetric wing
loadings.
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2) Vortex—-Lattice Method - Arbitrary Shaped Fuselage

The effect of the presence of an arbitrary shaped fuselage on the wing
lift can be calculated using the vortex lattice method.t The accuracy of the
solutions that are obtained depends on the selection of the number of control
points and their location on the fuselage surface. For accurate calculation
of the fuselage it would prchbably require an equal or larger number of con-
trol points on the fuselage surface than the number used for the wing. The
main advantages of using the vortex-lattice method in preference to other
analytical methods (e.g., the method of images) are: (1) non~-planar wings of
arbitrary planform may be analyzed, (2) no restriction is placed on the cross
section, length or shape of the fuselage, and (3) the accuracy desired for
obtaining solutions can be obtained by increasing the number of panels or by
varying the location of the control points at the surface of the fuselage.

In the present vortex-lattice program (HAQlOB), the treatment of exact fuselage-
wing vehicle configurations is severely limited by the total number of elemental
vortex-filament surfaces (about 100) that can be considered simultaneously.

At present, only by an approximate representation of the fuselape (e.g., by
defining an equivalent flat surface) can the fuselage-wing configurations be

analyzed by the program.

2.9 Program Qualification Tests

The vortex lattice method is suitable for determining accurate solutions
for the aerodynamic lcads on lifting surfaces of arbitrary planforms. Never-
theless, for conventional wing planforms featuring negligible dihedral and

small camber, generally more exact analytical solution methods bhased on the

(7) (16)

integral lifting surface

and lifting line theories are available.

These solutions and equivalent experimental test results have been used to
(8)

demonstrate the accuracy of the present vortex-lattice analytical method.

For wing planforms with severe surface discontinuities, only comparisons

It is a well known fact in hydrodynamic theory that the presence of arbitrary
bodies immersed in a steady subsonic or supersonic flow field can be repre-
sented by distributions of sources and sinks inside the volume occupied by

the bodies. Mathematically, the distributions of sources and sinks may be re-
placed by distributions of doublets or vortex filaments located on the surface
of the bodies. If the vortex filament representation is adopted (i.e., the
vortex lattice method), a rectangular vortex ring for each panel in the sur-
face of the bodies is defined with the corresponding control points located

at the center of each panel.
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against available experimental test results can be performed. In general

it should be noted that: (1) the vortex lattice solutions are affected by the
number of surface elements, the location of the control points, and the geo-
metric arrangement of the vortex lattice network which are input quantities
prescribed by the program users, (2) for conventional wing planforms with
moderate aspect ratio and moderate dihedral and sweepback angles, the lift-
ing line methods will provide more accurate solutions, and {(3) when the wing
surface is placed very near a ground plane, large differences in the span and
chord lift distributions in comparison with out-of-ground conditions occur;
therefore, ground effects can only be properly analyzed by the integral lift-
ing surface or the vortex lattice method. In the lifting line method the
local section aercdynamic characteristics are assumed to depend only on the
airfoil section properties for two dimensional flow (i.e., infinite aspect
ratio) which are generally determined from wind tunnel tests.(l7’ 18) In

the presence of a very near ground plane this assumption is not valid.

2.9.1 Vortex-Lattice Geometry and Control Point Locations

The effect of varying the vortex lattice geometric arrangement for a
fixed wing planform on the solution of the spatially integrated wing airlecad
coefficients is demonstrated in Table 2.0l1. Predictions are presented for
a delta wing planform of aspect ratio of two. Both comstant spacing and
cosine spacing of the elements in the spanwise and chordwise directions are
considered. Nevertheless, the differences between solutions on the integrated
wing coefficients is found to be negligible, i.e., within one percent. On
the other hand, the wvariation of the vortex lattice arrangement due to constant
and variable (cosine) spacing of the elements shows a significant effect om

the predictions for the spanwise section lift distribution in the region near

the wing tip (see Figure 2.07). Based on the results presented, it is con-
cluded that constant span spacing of the elements provides more reasonable
solutions than variable spacing for wings of low aspect ratio (v 2). For
moderate to high aspect ratio wings, the opposite is found ﬁo be true. As a
general rule, accurate solutions are obtained by selecting not less than

ten spanwise elements and not less than four chordwise elements. The spacing
of the elements should be such that adjacent elements have approxzimately equal
size and equal configuration. Furthermore, the accuracy of the predicted

spatially integrated wing coefficients depends primarily on the total number
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of elements considered, i.e., errors in the calculated local airload co-

efficients will cancel out in the integration process.

The effect of varying the control peint locations on the wing integrated
airload coefficients for a delta wing of aspect ratio of two is presented in
Table 2.02. As shown in the table, by moving the control points aft of the
3/4 chord of the panels, an increase in the wing airloads and a forward shift
of the center of pressure results. Similar conclusions are drawn for wings
of moderate aspect ratio and negligible sweepback angles (see Table 2.03).
Although for the low aspect ratio delta wing planforms better agreement be-
tween analytical and experimental solutions are obtained with the control
peint locations aft of the 3/4 chord of the panels, the best control point
location which provides accurate results for any wing planform is considered to

be at the 77 percent of the elemental chords.(7’ 19)

2.9.2 Wings of Moderate Aspect Ratic and Negligible Sweepback

Three different basic wing planforms of aspect ratio of six having
no twist and zero sweepback at the 1/4 chord are considered. Solutions for
the integrared wing airload coefficients using the present vortex lattice

(18)

program and the lifting line theory are compared in Table 2.03. The
lattice network arrangements and cortresponding section lift distributions for
the vortex lattice solutions are shown in Figure 2.08. The comparison of the
calculated span loadings for the rectangular and the straight tapered wings

against lifting line semi-empirical predictions(zo’ 21)

is presented in
Figure 2.09. A qualitative evaluation of results shows that the program pre-
dictions are in good agreement with the lifting line exact theory and the

lifting line semi-empirical predictions.

2.9.3 Wings of Low Aspect Ratio and Large Sweepback

Wing planforms of low aspect ratic having no twist and large leading
edge sweepback angles for which comprehensive wind tunnel test data are

available are considered.(23’ 24)

The range of wing planforms includes delta,
clipped delta, and straight tapered configurations of aspect ratios ranging
from two to four and leading edge sweepback angles as large as 60° (see

Table 2.04). The airfoil sections are relatively thin (v 3 percent) with
sharp or rounded nose sections. Under these conditions locally separated
flow at the wing leading edge with the accompanying vortex lift and loss of

leading edge suction force occurs. Analytical solutions for the wing plan-

2-22



forms were generated by the program assuming no separated flow and fully sepa-
rated flow at the leading edges. Analytical predictionms for the integrated
airload coefficients are compared with the experimental test results in

Table 2.04. Comparisons for a range in angle of attack from 0° to 25° are
shown for four representative wing planforms in Figures 2.10 through 2.12.
Comparisons of the lift distribution on the lifting surface for a delta wing
planform are presented in Figure 2.13. The analytical solutions in the table
and the figures were calculated assuming a control point location of 77 percent

of chord for the elemental panels. An evaluation of the overall results leads

to the following conclusions.

1) The analytical solutions for the integrated wing lift coefficients
are found in excellent agreement with the wind tunnel test results
(Figure 2.10). 1In general, the analytical solutions with and without

leading edge suction bound the experimental results.

2) Analytical solutions for the wing drag coefficients when compared
with the experimental results, although in less agreement, showed the

same trends as for the lift (Figure 2.11).

3) The analytical solutions for the integrated wing pitching moment
coefficients about the 1/4 of the mean geometric chord are not
found to be in good agreement with the wind tunnel test results
(Figure 2.12). Differences of the order of 25 percent are encountered
for the delta wing planform of aspect ratio of two and somewhat
smaller for the other wings. The reasons for the discrepancies
encountered for the pitching moment probably arise from two sources.
First, the test data for the wings were deduced from tests conducted
for wings with a slender fuselage. To obtain the characteristics of
wing alone, data for the fuselage alone was subtracted from the wing-
fuselage data and, as a result, the wing~fuselage interference effect
was neglected. Second, for the delta wing configurations the calcu-
lated 1lift in the tip regions is extremely large while in the real
test environment stalling in these regions would surely occur. This
would result in a redistribution of the vorticity on the wing upper
and lower surfaces which cannot be represented accurately by the vor-
tex lattice theory (see Figure 2.13). 1In additiom, it should be

noted that the pitching moment error for the C/4 location is somewhat
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misleading in assessing the accuracy of the vortex lattice method
since at this location the magnitude of the pitching moment is of
zero order, i.e., more than an order of magnitude smaller than the
wing 1ift coefficient. The error in the pitching moment predictions
for the C/4 location (Figure 2.12) represents a difference of about
2,5 %2 of C on the location of the center of pressure at moderate
angles of attack (o <« 50) that is equivalent to about 1% of the
maximum chord length of the wing. Another point worth noting is that
the vortex lift was found to be many times smaller than the wing lift
calculated by the vortex lattice method. Therefore, the approximate
treatment of the vortex lift by the suction analogy is considered

satisfactory in determining the net airload sum for the wing.

2.9.4 Ground Effects

Analytical solutions that include the ground effects are obtainable
by the method of images by assuming the ground plane to be perfectly flat and
of infinite extent. Under these conditions, the boundary requirements for the
flow at the ground plane are exactly satisfied by defining a wing image
located directly below the wing at a distance equal to twice the altitude from
the ground plane. For altitudes equal or greater than one chord length, the
lifting line and the lifting surface analytical techniques provide comparable
and accurate solutions to the problem. When the altitude from the ground
plane is diminished below the one-chord length, the chordwise distribution of
circulation is very strongly affected by the presence of the ground plane.
In this range of altitudes, only the lifting surface methods such as the

vortex lattice analysis technique can be expected to provide accurate solutions.

- The-accuraey of the present program for predicting ground effects may
be demonstrated by comparing analytical solutions against lifting line pre-

dictions(zs’ 26) (26)

and experimental test results. In accomplishing these
objectives, ground effects were calculated for three different wing planforms
for which comprehensive wind tunnel test and/or flight data are available.

A comparison of results is shown in Figure 2.14. 1In examining the figure, the

following observations are made:

1) For the rectangular wing planform of aspect ratio of six shown in
the figure (Figure 2.14[A]), the program predictions of the ground

effects are found to be in perfect agreement with the flight test
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(26)

data for the range of altitudes tested. As expected, the lifting

y(25, 26)

line theor is inaccurate very near the ground plane (H/E-g_l)-

2) For the straight tapered wing of aspect ratio of ten (Figure 2.14[B]),
the program predictions are found in very good agreement with the ex-

(27)

perimental data obtained in the wind tunnel. Again, at distances

(26)

very near the ground plane, the lifting line theory proves to be
inaccurate. An illustration of the corresponding variation of the
span lift distribution due to the ground effects is also shown in the

figure.

3) For a delta wing of aspect ratio of 2.309 (Figure 2.14[C]), the
present program predictions are compared with semi-empirical results

reported by Fox.(28)

The analytical predictions of the ground effects
by the program are found not to be in very good agreement with these
results, However, the accuracy of this data is suspected since the
wing 1lift coefficient out-of-ground is found to be about 20 percent
larger than reported by other investigators for comparable delta

(23, 24)

wing planforms operating at the same angle of attack (see

Figure 2,10, Configuration C1}.

2.9.5 Wings of Unusual Planforms

Analytical predictions of the aerodynamic characteristics for wings
having large sweepback angles and unusual planforms obtained by the present

program and the iifting line theory(zg’ 30)

are compared in Figures 2.15 and
2.16. In the first figure, the span loading distribution predictions for
three different wing planforms of aspect ratio of six having continuous and
broken sweepback of 45° at the 1/4 chord are presented. In all three cases
good agreement is found between the vortex lattice and the lifting line pre-
dictions. Although the larger discrepancies are.found at the root region, the
small differences encountered in the span loading predictions are probably

due to the greater accuracy of the vortex lattice method for representing the
real problem. Predictions for the 1lift slope and the location of the center
of pressure on the wing surface also shown in the figure are found te be in
good agreement. In the second figure (Figure 2.16), predictions of the effect
of varying the sweepback angle on the wing lift slope for straight tapered
wings of aspect ratio of six are compared. Again, a4 comparison between the

vortex lattice and lifting line solutions are found to be in good agreement.
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2.9.6 Wings With Severe Surface Discontinuities

The accuracy of the present vortex lattice program for analyzing wing
planforms having severe surface discontinuities is considered in this section.
Such discontinuities arise from two sources: (1) sharp discontinuities in
the wing surface such as: abrupt changes in the wing dihedral, the presence
of wing-tip end plates, boundary layer flow fences, etc., and (2) trailing
edge surface discontinuities arising from large deflections of contrel devices
such as flaps or ailerons. The solutions for one example of each of these
types of discontinuities is considered and compared against experimental

results or other theoretical solutions.

1) Wing of Aspect Ratio of Four with End Plates

The exact analytical treatment of arbitrary wing planforms with end
plates at the tip can only be performed using the exact geometry (no
linearization) in prescribing the boundary conditions. The problem
presents the most severe test for the analytical method because of
the very large velocities induced in the spanwise directioms by the
end plate bound vortex filaments. Analytical predictions performed
by the present program are compared with experimental results(3l)
for a rectangular wing of aspect ratio of four with large end plates
in Figure 2.17. The analytical results showed a stronger effect of
the end plates on the wing lift (about 30 percent larger) than ob-
tained in the wind tunnel experiments. This discrepancy is probably
due to the presence of separated flow in the corners of the wing-end

plate junctures which would account for the loss of lift.

2} Straight Tapered Wing of Aspect Ratio of Six with Flapped Surfaces

A straight tapered wing of aspect ratio of six having simple trail-

ing edge flapped surface of 25 percent of chord is considered. The
flapped surfaces are assumed to be constituted by the wing flaps and
the ailerons which extend from the root to the 62.5 percent and from
the 62.5 percent wing station to the tip respectively (see Figure 2.18).
Analytical selutions were obtained by the program for symmetric and
unsymmetric span loadings. Symmetric span loadings were calculated

for the wing operating with the flaps extended 30° and the ailerons

neutral, and unsymmetric gpan loadings, by assuming unequal aileron

2-26 -



deflections of 10° down and 15° up for the left and right ailerons
respectively. The handling of the flap-aileron junction surface
discontinuity was treated using the smoothing procedure described

in Section 2.7 using &§/(b/2) value of 0.20. A summary of the princi-
pal results obtained were plotted using the program standard plotting
option and are presented in Figure 2,18. A comparison between the
results obtained and the lifting line and thin airfeoil theory analyt-

(9)

ical predictions are presented in Table 2.05. As shown in the
table, the vortex lattice methed predictions for the airload incre-
ments due to the flapped surface deflections are found to be smaller
than by the other method. The discrepancies in the results probably
are due to the fact that in the present vortex lattice method the
exact geometry of the wing section camber distributions are con-
sidered while for the other method (thin airfoil theory) approximate
geometric boundary conditions (which are valid only at very small
flapped surface deflections) are used. The fact that the vortex
lattice predictions for the wing airleoads increments are smaller is
a most revealing result. Note that solutions obtained based on

thin airfoil theory usually overestimate the effect of the flapped

surfaces by about 20 percent.

2.9.7 Multiple-Surface Configurations

The accuracy of the present vortex-lattice analysis program in ob-
taining solutions for vehicle configurations that are represented by two or
more lifting surfaces is to be evaluated in this section. Typical example
configurations under this category are: wing + horizontal tail (2 surfaces),
wing + canard control surface (2 surfaces), thick wing (2 surfaces), wing +
horizontal tail + vertical tail + fuselage (4 surfaces), lifting body (2 or

more surfaces), etc. The significant characteristic of the multiple-~surface

problem is the mutual influence or interference effect that each surface
exerts on all the other surfaces. Such problems can only be properly
analyzed by the vortex-lattice and surface—integral(7) methods. In de-
termining the accuracy of the present analysis, analytical predictions were
performed for three representative vehicle configurations for which wind-
tunnel or flight data of sufficient quantity and accuracy is available. The
results obtained, a comparison between analytical predictions versus experi-
mental data, are presented in Figures 2.19 through 2.21. The vehicle con-
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figurations and type of experimental data sources studied were as follows:

1} out-of-ground wind tunnel tests conducted for a wing + canard surface +

slender fuselage model in Reference 32, 2} flight test data in and out of

ground conducted for the Douglas F5D-1 prototype airplane with a modified

ogee wingfsB) and 3) flight test data in- and ocut—of-ground for the North

(33)

American XB-70 Airplane. In examining the comparisons prezented in

the figures, it must be concluded that the present vortex-lattice analysis

method is capable of predicting the aerodynamic loads within a few percent

{1 percent to 5 percent) of the experimental results. The details of the

technical evaluation that led to this conclusion are discussed below.

1)

Qut-of-Ground Predictions

Analytical predictions for 1lift, induced drag, and pitching moment
for the wing~canard-fuselage model are compared against wind tunnel
test results in Figure 2.19. The predictions for the 1lift co-
efficient are found to be in remarkable agreement with the test
data, i.e., within one percent. This result was obtained not-
withstanding of the very strong mutual interference effect that
the canard surface exerts on the wing that is predicted by the
analysis (see Table 2.06). The induced drag predictions are

also found to be in very good agreement with the test data,
especlally if it is taken into account the fact that the
magnitude of the induced drag force is much smaller (by a

Factor of ~ 10) in comparison with the lift force. Similarly,
comparisons for the pitching moment are given about the C.G.

and the trailing-edge of the wing root chord. Although a very
large discrepancy is found between the predicted and the test
data for the pitching moment when expressed about the C.G., the
scale of the pitching moment here is very small and misleading.
By expressing the pitching moment about the aftermost location of
the wing surface, the trailing-edge of the wing root chord, a
more meaningful evaluation of results is possible. This fact can
be corroborated by calculating the discrepancy of the location of
the center of pressure that reveals the cause for the discrepancy
in the pitching moment. Accordingly, the predicted location of
the center of pressure when compared against the test data is off

by about ten percent of the wing C, or, about three percent of the
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2}

model length. Since varying the vortex-lattice arrangement or the
number of control points showed no significant change on the pre-
dictions, it is concluded that the analytical predictions repre-
sent an exact solution. Then, the small discrepancy encountered
in the pitching moment (Figure 2.19d) or center of pressure lo-
cation can only be attributed to wind tunnel test measurement
errors or to the fact that the exact geometry of the wind tumnel
model was only approximately represented by the vortex-lattice
arrangement used in carrying out the calculations of analytical

predictions.

In-Ground-Predictions

Analytical predictions for the lift of full-size vehicles in

flight in the presence or absence of a very near ground plane

are compared against flight test data(34) in Figures 2.20 and 2.21.
In general, relative good agreement is found between the analytical
predictions and the flight test data. Although better agreement

is found for the out-of-ground comparisons, this finding is not
surprising when considering the great difficulties encountered in
obtaining accurate data very near the ground plane. Corrections

on the 1ift due to varying control surface deflections, jet thrust,
etc., that include the ground effect are difficult to assess and

are generally ignored.
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TABLE 2.01 - VORTEX-LATTICE GEOMETRY EFFECT ON THE CALCULATED WING AIRLOADS (PROGRAM HAQO10B)

FOR A DELTA WING OF ASPECT RATIO = 2, OPERATING AT o = 10% AND M = 0,25

WITH L. E. SUCTION NO L. E. SUCTION EXECUTION
VORTEX MATRIX GEOMETRY (BLUNT L. E.) (SHARP L. E.) TIME

NO. SPAN | SPAN NO. CHORD | CHORD TOTAL NO. C C C. -~ C C -

ELEMENTS | SPACING?T | ELEMENTS |SPACINGT | ELEMENTS L b, M(C/4) L D, M(C/4) SECONDS T
14 0 5 0 70 0.37081] 0.0476 | -0.0825 ) 0.4071 | 0.0722] -0.0882 39
14 1 5 0 70 0.3765( 0.0472 | -0,0845 | 0.4149 { 0.0735{ -0.0905 38
14 0 5 1 70 0.3717| 0.0488 | -0,0801 | 0,4074 | 0.0729] -0.0860 39
14 1 5 1 70 0.3770] 0.0478 | ~0.0830 | 0.4152 | 0.0739] -0.0890 39
20 0 5 0 100 0.3739] 0.0486 | -0.0827 | 0.4098 ] 0.0729| -0.0885 73
20 1 5 0 100 0.3765| 0.0483 | -0.0843 1 0.4141| 0.0734§ -0.0904 73
20 1 5 1 100 0.3772] 0.0495 | -0.0818] 0.4137 | 0.0738] -0,0881 74
14 1 a 0 136 0.3752] 0.0477 | -0.0837 | 0.4127 | 0.0733] -0.0895 106

c1
TLEGEND
1 = COSINE SPACING
0l = CONSTANT SPACING
FEXECUTION TIME INCLUDES
LINEAR ARRAY SOLUTIONS
AR = 2
TR = 0
A=, = 56°
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TABLE 2.02 - VORTEX-LATTICE CONTROL POINT LOCATION EFFECT ON THE CALCULATED WING AIRLOADS (PROGRAM HAO10B)

FOR A DELTA WING OF ASPECT RATIO = 2, OPERATING AT o = 10° AND M = 0.25

LOCATION OF CONTROL POINT . ] ] ]
% OF ELEMENT CHORD 75% 80% 832 1%
NO. SPAN ELEMENTS 14 14 14 14
1
VORTEX MATRIX SPAN SPACINGT 1 1 0
GEOMETRY NO. CHORD ELEMENTS 5 5 5 5
CHORD SPACTINGT 0 0 0 0
CL n,3673 0.3908 0.4044 0.3708
WITH L. E. C
0. .0
e o D, 0.0462 0.0527 0.0568 0.0476
(BLUNT L. E.)
“M(T/4) -0.0846 -0.0838 -0.0823 -0.0825
Cp 0.4051 0.4359 0.4607 0.4071
NO L. E. c o 08 22
starron D, 0.0714 0.0760 n,0812 0.07
(SHARP L. E.)
Cucray -0.0903 -0.0892 ~0.0885 -0.0882
c1 AR = 2
TLEGEND
1 = COSINE SPACING TR = 0

0 = CONSTANT SPACING

— =}
Moy =56
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TABLE 2.03 -~ WING AIRLOAD PREDICTION COMPARISONS FOR WING PLANFORMS OF MODERATE ASPECT RATIO

GEOMETRY AFRO COEFFICIENTS AT o = 10°, M = 0
ASPECT | TAPER SWEEP C C, = C WING LITT WING A. C
ANALYSTS PLANFORM : WEF, L M(C/4) D. SLOPE G A. C.
RATIO | RATIO | A(C/4) 1 ¢, /TEG tc
RECTANGULAR b 1 0 L7567 0.0004 0.0355 0.07567 24,99
TRW VORTEX-LATTICE METHOD
(PROGRAM HAO10B) TAPERED 6 1/3 0 7795 0.0031 0.0367 0.07795 24,59
CONTROL POINT AT 757
ELLIPTICAL 6.04 0 0 7865 | -0.0211 0.0377 0.07865 27.71
(18) RECTANGULAR 6 1 0 .7870 0 0.0345 0.07870 25,00
NACA REPORT NO. 631
SECTION LIFT SLOPE TAPERED 6 1/3 0 .8195 0 0.0363 0.08195 25.00
a =21 x 57.3
© ELLIPTICAL 6 0 0 .8220 0 0.0358 | 0.08220 25.00
RECTANGULAR 3 1 0 L7779 0.0068 0.0373 0.07779 24,12
TRW VORTEX-LATTICE METHOD
(PROGRAM HAO10B) TAPERED 6 1/3 0 .8011 | ©0.0097 0.0387 0.08011 23.78
CONTROL POINT AT 77%
FLLIPTTCAL 6.04 0 0 .8081 | -0.0149 0.0398 0.08081 26.84
18 p ’ . . ) ) 4.
MACA REPORT NO. 631( ) RECTANGULAR 6 1 0 7286 0.0044 0.0295 0.07286 24,40
SECTION oo+ SLORE TAPERED 6 1/3 0 7564 | 0.0045 | 0.0307 | 0.07564 24,40
NERE
(NACAND12 ATRFOTL) ELLIPTICAL 6 0 n L7610 | 0.0046 0.0307 0.07610 24,40
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TABLE 2.04 - WING AIRLOAD PREDICTION COMPARISONS FOR WING PLANFORMS OF MODERATE ASPECT RATIO AT o= 5©

ANALYSISf-(PROGRAH HADLDB} !EXPERIMENT

CONFIGURATION TEST CONDITIORS WING AIRLOAD COEFFTICIENTS | C. P. LOCATION
WITH L. E. WO L. E.
ASPECT | TAPER | SWEFP ANGLE |  AIRFOTL MACH | REYNDLDS NACA RM .
PLANFORM — SUCTION SUCTION C C C. = % C
4
RATIO | RATTO G SECTION NUMBER | RUMBER | cpoe %00 o | copnep 1, py | AS3A30 L N M(T/4)
x 0.184a | 0.0193 | -0.0423 47.87
DELTA 2 56,0° NAEA 0.25 | 16.6 x 10° X 0.1941 | 0.0248 | -0.0435 47.41
00071-43 -
X 0.1830 | 0.0165 | -0.0333 43,10
X 0.2431 | 0.0210 | -n.0412 41.93
DELTA 3 45.0° mg;‘ 6 0,25 | 10.6 x 10° X 0.2547 | 0.0304 | -0.p422 41.56
X 0.2390 | 0.n200 { -0.0332 38.89
X 0.2893 | 0.0215 | -0.0384 15,
3% THICK 8.27
DELTA & 17.0° ;gg:nm 0.25 | 9.1 x 10° X 0.3029 | 0.0348 | -0.0391 37.90
SECTION X 0,2830 | 00,0255 | -0.0299 35.9A
1 0.3104 | 0.0216 | -0.0007 25,22
3% THTCK 6
TAPERED 1.08 | 0.39 11.5° BICONVEX e.25 | 8.3x 10 X n.3214 | 0.0362 | +0.0023 24,28
SROT1ON
X 0.2860 | 0.0278 | +0.0121 20.76
% 0.2615 | n.0213 | -0.0203 12,76
37 THICK 6
TAPERED 3 0,40 40, 6° BICONVEX 0.25 | 8.4 % 10 X 0.2722 | 0.0%19 | -0.0184 31.83
SECTTON
X 0.2710 | 0.0275 | -0.0175 31.45
X 0.3000 | 0.0254 | ©.0000 25,00
3% THICK 6
RECTANGULAR | 2 1.0 0° ATCONVEX 0.6L | 4.4 x 10 b4 0.3109 | 0.0352 | +0.0031 24,00
SECTTON
X 0.2650 ] 0.0271 | +0.0150 19,339
X 0.2800 | 0.0295 | -0.0226 13.07
3/8 THICK
“‘{iﬁ”’ 2 0.13 37.0° STCONVEX 0.61 | 4.8 x wo® X 0.2918 | 0.0336 | -0.0204 31,09
LG SECTION
X 0.2600 | 0.0310 | -0.0161 31.92

+FCOLOCATION POINT LOCATION AT 77% OF ELEMENT CHORD
AND gy = 0.007 WERL USED IN THE ANALYSIS.

o
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TABLE 2.05 - COMPARISON OF CALCULATED AIRLOAD COEFFICIENT INCREMENTS DUE TO FLAP DEFLECTION

FOR A 25% OF CHORD FLAPPED SURFACE

SECTION COEFFICIENT INCREMENTS PER DEGREE OF FLAP
DEFLECTION AT Y/(b/f2) = 0.40
Beg /s’ Acg(C/6) /8 e, /by Aoy /8p
VORTEX LATTICE METHOD
(PROGRAM HAOL0B) 0.040 -0.01166 0.0566 -0.0140
LIFTING LINE THEORY
{WAKE II PROGRAM(Q)) 0.0672 -0.01138 0.0487 -0.0164

Note: The results presented were calculated for a 253% chord flap deflected 30° with
the wing operating at zero angle of attack (See Figure 2,18).

TABLE 2.06 - MULTIPLE-LIFTING-SURFACES INTERFERENCE EFFECT PREDICTIONS (HAOO10B)

FOR A SELECTED WING-CANARD-FUSELAGE CONFIGURATION (SEE FIGURE 2.19)

WING LIFT COEFFICIENT C_ BASED ON S_AND a = 12.5°
i
WING CANMARD CENTER FUS FUS MOSE SUM AT C.G.
COMMENT S = 694.18 § = 113.04 5 =17.53 S = 26.44 S = §94.18
T[ ™ m m kil
WIHG ALONE 6.7%91 0.7097
CAMARD ALONE 0.5214 0.0849
WING + CANARD 0.5634 0.4129 0.7366
WING + CANARD + FUS 0.6539 0.3982 0.1420 0.1420 0.7318
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FIGURE 2.01 - SKETCH OF A CHORDWISE ROW OF VORTICES
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FTIGURE 2.02 - GEOMETRY CONVENTION FOR A SKEW-SHAPED HORSESHOE VORTEX FILAMENT
IN THE GENERAL COORDINATE SYSTEM
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FIGURE 2,04 - GEGMETRY CONVENTION FOR A SKEW-SHAPED HORSESHOE VORTEX FILAMENT
DEFINED IN THE LOCAL COORDINATE SYSTEM
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3.0 TINPUT

3.1 General Directions for Program Input

Five separate modes of execution are permitted for the TRW
Vortex-Lattice Analysis Program #HA0L10B (N.SURFACE). These include:
(1) two main execution modes for solving lifting-surface problems
by the vortex-lattice method, i.e., SQT ISURF and NSURF execution,
{(2) two test execution modes for determing the accuracy of the
matrix inversion procedure, i.e., XQT ISURFT and NSURFT executiom,
and (3) one auxiliary execution mode used for obtaining Calcomp

or 4060-microfilm output, i.e., XQT TRWPLT execution.

1) Main Execution Modes

Two main execution modes are permitted: XQT ISURF and SQT NSURF.
These modes are used to analyze single— or multiple- lifting surface
configurations respectively. Punched cards are used as the input media.
NAMELIST statements and formatted statements are used exclusively. The
input data is classified into groups, i.e., Group #1, Group #2, Group #3,
and Group #4. A brief description of the information contained in

each group and the arrangement order for input is given below:

Group No. Function Contents Type of Input
##1 Execution Mode Card 7/8 punch, space, "A" format
{START) Mode = ISURF or NSURF XQT, space, mode
#2 Job Identification 1. Job Title "A" format
{title) and Comments (1 card)
2. Comments "A" format
{3 cards)
3 Job execution controls _ Namelist NAMELIST
and solution specifi- - S$INPUT
cations
#4 Job/Jobs Termination SENDJI@BS "A" format
(END)

2) Test Execution Modes

Two test execution modes are permitted: XQT ISURFT and SQT NSURFT.
These two modes are used to determine the accuracy of the matrix in-

version procedure for the ISURF and NSURF execution modes respectively.

Only the execution mode card 1s required for input for the test

execution modes, as follows:
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3.1 General Directions for Program Input (Continued)

Group No. Function Contents Type of Input
#1 Execution Mode Card 7/8 punch, space "A" format
(ONLY) Mode = ISURFT or XQT, space, made
NSURFT

3) Auxiliary Execution Mede

One auxiliary execution mode is permitted: XQT TRWPLT. This exe-
cution mode is contained in the second file of the program PCF tape
and is used to penerate Calcomp or 4060-microfilm cutput. The required
input censists of the TRWPLT input instructions and a data tape. The
description of the preparation of the input instructions is presented
in Reference 35. The format and contents of the data tape which is
generated in the execution of the main execution modes of the program

is described under "Tape Output" in Section 5.3.

In preparing the program input (the main execution modes) the

following conventions must be observed:

1. The first input card per case should be placed immediately
following the XQT MODE card for the first case or behind
the last card of the previous case for multiple case input.
Blank cards between cases or input data groups should not be

included in the input data deck.

2. TFor each case the arrangement of the input data must be
ordered by groups, i.e., Group #l, Group #2, Group #3 and
Group #4.

3. The last card of the input data deck is the end of jobs
card (Group #4). This card must have SENDIPBS on it only
(Columns 2-9).

4. For namelist input, the first card must have the namelist

on it only (1.e., $INPUT in columns 2-7)}.

5. For namelist input, data cards must be punéhed between
columns 2-80, Continuation cards may be freely used by
starting on the next line where the previous line left off.
Every card must terminate with a comma (,). Variables that
are input via NAMELIST must be dimensioned, for example:

NsS(1) = 8,
X(1) = 10, 15, 15, 20, 20, 20, 30,....
3-2



3.1 General Directions for Program Input (Continued)

There is no fixed order in which the variables are to be
entered. They may be grouped at the user's discretion.

The following abbreviations may be used for repeating fields
in a table:

X(1) = 10, 2*15, 3*20, 30, ...... is equivalent to
X(1) = 10, 15, 15, 20, 20, 20, 30, ..... or
X(1) = 10, X(4y = 3*20, X(2) = 2*15, ... etc.

6. For namelist input, the last card must have SEND on it dnlz
{Columns 2-5).

7. Differentiation between similar looking characters: To avoid
confusion due to the similarity in appearance of certain
characters, the following rules should be followed:

a. The alphabetic I is used as opposed to the numeric 1
(one).

b. The alphabetic Z is written 2 as opposed to the
numeric 2 (two).

c. The alphabetic O is written § as opposed to the
numeric 0 (zero).

The detailed input instructions and definitions of all input
quantities for the program are presented in this section in the
following sequence: 1) program input setup guide (Pages 3-8, 3-9),
2) program input instructions (Pages 3-10 through 3-17), AND 3)
an alphabetical list of all input quantities (Pages 3-18 through
3-20). In addition, the following information that is related to
the preparation of the program input is found in the following
sections or figures of this report:

1) Vehicle Geometry Sign Convention:

see Figure 3,01, Page 3-4.
2) Vortex-Lattice Arrangement Restrictions:
see Section 3.2.
3) Input Card-Deck-Setup Examples:
see example problems, Section 6.1,
4y Control Deck Setup:
see Figure 7.02.
5) Execution Time:

gee Section 7.2
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3.1 General Directions for Program Input (Continued)
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FIGURE 3.01 - LIFTING-SURFACES INPUT GEOMETRY SIGN CONVENTION
(RIGHT HANDED COORDINATE SYSTEM)
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3.2 Vortex-Lattice Arrangement Restrictions

The configuration of the vortex-lattice or arrangement of elemental
panels that is specified in the input determines the wvalidity of the
solutions. In general, bad solutions are obtained when the number of
elemental panels that determines the vortex-lattice arrangement is in-
sufficient to properly represent the problem geometry. Other sources
that lead to bad solutions are: the presence of sharp discontinuities
in the lifting-surfaces geometry, unequal panel dimensions for adjacent
elemental panels, and improper spacing of trailing vortices shed from
forward surfaces that impinge on rear surfaces, The indicators that

warn of the presence of bad solutions are:

1. The drag calculated for the sum of the total number of surfaces
considered in a solution is negative. Although, negative drag
is not always a good indicator for bad solutions because its
magnitude is generally much smaller than the 1lift and therefore
subject to more severe numerical roundoff errors, pogitive drag

is unquestionably always an indicator of a good solution.

2. The calculated 1lift versus angle of attack curve is not smooth.
The source of the errors that led to a bad solution can be de-
termined by examining the magnitude of the calculated circulation
for the vortex filaments or the spanwise lift distribution (see

Figures 5.3 and 5.8).

3. The calculated values for lift and drag are out of range, i.e.,

the solution blew.

In the opposite side, a solution or a set of éolutions may be considered

to be good if by increasing the number of elemental panels or rearranging the
configuration of the vortex-lattice by a small amount leads to a negligible
variation of the magntude of the calculated airload coefficients, It should
be noted that: "there is no shortcut or formula presently available that, if
followed, will always guarantee the generation of good solutions.” The
program user should be aware of this fact and should follow good judgement
based on experience in aerodynamics in assessing the validity of the vortex-

lattice solutions that he generates.
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3.2 Vortex—Lattice Arrangement Restrictions {Continued)

As a guide to engineers using the vortex-lattice analysis method for the

first time, the user should adhere to the following general directions:

1.

The larger the number of elemental panels used for representing
a given lifting-surface configuration, the more accurate will be

the solutions that will be obtained.

Adjacent panels should be of approximately equal size and should
have approximately the same configuration, i.e., the variation
in size and configuration between adjacent panels should be as

small as possible (Figure 3.02[A]).

The width of panels in a column of one or more lifting surfaces
should be exactly the same and must line up perfectly (Figure
3.02{B]). This requirement arises because of the approximate
representation of the vorticity distribution on the lifting
surfaces by discrete-size vortex filaments that are used in the
vortex-lattice method, Note that the trailing vortices must

lie equidistant to the co-location points in a row of elemental
panels downstream. As a special feature of the program (TRW
Vortex-Lattice Analysis Program #HA010B), the trailing vortices
can be located exactly in line with a column of co-locatien points
(Figure 3.02[C]). 1In this instance, the velccity induced by
these vortices at the co-location points (which may be indefinite)

is simply ignored.
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3.3 PROGRAM INPUT SETUP GUIDE

V7 RUN 54589, TRW,0001,33034,0001.P:3,1
YN MSG FILE REQ. TAPE 1 FH432 3 FpSTRN 1
ASG XeAlp202
ASG F
PLT
XGT CUR
TRW X
ERS
IN X
PEF X
TRI ¥
TRC
7 XQT MEDE {MPOE= NSURF QR ISURF)
Jég TITLE FOR JOB 1 (1 CARp)
COMMENTS, REQUIRED FEBR J@B 1 (3 CaRDS)
FINPUT
NFLG: IFLG,
KAUT ,KT1 s KT2, KT3I, LINX,
NWING, NFUS:NVTaIL,
NSS:X,YJZ:EJCJX”CR:YSPAN;
NCS, XEC. IBC,
WELAPL, WFLAPZ2 WFLAPY,FLAPC, TABCFLAPDJ, TABDJ ATLD,
XeGYeG ZeGREFS,REFC,REFBGSCALE,
NJOB: sLFA MACHN HEIGHT ,FLAPDU, 4 1LDJ/NSRLY,
NJRBL s WEL,
COALACP, WSMBTH,LFLAP 1 LDRAG, CLEANF : PMECF, CUTZF 1, CUTEF2
$EN
J%BDTITLE FAR JEB 2 (1 CARD)
FINPUT
NAMELIST DATa
$END
SENDJORS
V XQT TRWPLT
KUNIT =
IccdMps
NTRAN =
IPRINT=
NTYPE =
NEFSCL=
ISCALY = 1910101 :2102,4,25101
NXL = 24
NXR = 24
MYL = 24
NYH = 24
NPESNL
NP@sN2
MNPBSNG
NPESNA
cHARSZ

aaaqa

POODOoOOoO >

630, 950

600, 925

400, 900

600+ B0
1|Ull|0!1!0|1|0

nHuwun

v = 7/8 PUNCH.

NOTE: THE FOLLOWING CONTROL CARDS ARE OPTIONAL FOR INPUT
YN MSG = MESSAGE CARD (REQUIRED FOR NASA-MSC)
v PLT = REOUIRED FOR PLOT QUTPUT

JOB CARD

MESSAGE CaRD

PRCGRAM PCF TAPE NQ,

REQUIRED [F TRy PLOT
PTION IS US

READ=-IN PHQGRAM CARDS
(LOAD THE PROGRAM)

I
(1F PLOT OPT]ON USED)

EXECUT]ON MODE CARD
JOg |I‘EE-57AHT JOB 1

COMMENTS

START NAMELIST B[NPUT
WOB=EXECUTJON FLAGS
QUTPUT SPECIFICATIONS
LIFTING SURFACE TYPE
LIFTING SURFACES PLaN
AIRFOIL SECT[ON
FLAP=TAB~A]LERQNS
REFERENCE DIMENS]ONS
FLIGHT aTTITYOE SPECS
LINEARIZED THEORY
OPTIONAL INPUT CONST,
ENg NAMEL ST S‘NPUT
JO TLE-STA 08 2
START NAMELIST FINPUT
DaTa FOR JOB 2

END NAMELIST SINPUT
END OF ALl J0B

EXECUTE FLOT OPTION
[N [ S

INPUT INSTRUCTIONS FOR THE CALCOMP/4060-MICROFILM PLOT-OUTPUT OPTION,
XQT TRWPLT, ARE FOUND IN REFERENCE 35. THESE INSTRUCTIONS HAVE BEEN

OMITTED IN THE PRESENT REPORT.
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3.3 PROGRAM INPUT SETUP GUIDE (CONTINUED)

ANNETL
AMINGT2
ARNNRTS
AMIN@TA
TITLE 1D
¥LagEL = 1D
v ABEL * iD
¥HI= 1.
KLQ’z"lrc
YHé= 1>
Ld==1.-
;LQT l 2,1, 3,1, ENDLST PLOT INSTRUCTIONS
ENOPLT FOR 15T, FILE
ANETSY 0
MEADY = o
PLET = 5,1 6,1 ENDLST
EHMDPLT
Mgany = 1
PLET = 2.2 3,2, ENDLST
EMNDPLTY
HEADY = 1
PLAT = 2,3 5,3, ENDLST
EXDPLT V
EMDFIL
N@ADY = ot FLOT INSTRUCTIONS
pLdT = 2,1: 311! ENDLST FOR 2ND- FILEI!IETC.
gApPLT
N@ADY = 1
PLAT = 9,1, 6,1, ENDLST
EMOPLT
HFADY = 1
PLET = 2.2y 3.2, ENDLST
ENDPLT .
nN@ADY = 1
PLPT = 2,3+ 3,3, ENDLSBT
ENDPLT '
EMDFIL i
EMDRUN ' END QF PLOTS CARD
VFﬁF END C4RD (LAST CARD)

1D
10
1D
1D

EXAMPLE PR@B, 1 - MULTIPLE-SURFACE ANNOTATIUNS L(EXAMPLE)
CAPABILITy DEMBNSTRATION RUN
AGEMEZy 5 JULY 72

Nounnn
#H H U H N

ISBMETRIC PREJECTION PF LIFTING SURFACES  PLOT LABELS (EXa#PLE}
HORIZZNTAL AXIS, SEMISPANS
VERTIGAL aXIS SEMISPANS

PLOT SCaLE (EXAMPLE)

(%]
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3.4 INPUT INSTRUCTIONS

TSR ReARTNAsgE At SR EeEETEeweP R easaTaanS gt agEwaEtyEeERertue ey teosFoege T eaeseaTEeaTe® S

GROUP 1 - EXECUTION M@DE CARD,

#» FIVE SEPARATE EXECUTION MPDES ARE PERMITTED #

o T e T D W o S e v M T e am g e S e T g A o T T M T T A T b A RS ey N e WS S

(1) V XBT NSURF (COLUMNS 1-11) 1 TO 5 LIFTING SURFACES MAY BE CONSIDERED
SIMULTANEOUSLY,

=]

{2) XGT ISURF (COLUMNS 1-11) ONLY 1 LIFTING SURFACE MAY BE CONSIDERED

WITH GR WITHOUT LINEARIZED LIFT OPTION,
XQT NBURFT (COLUMNS 1-12) MATRIX INVERSION. TEST FQR XgT NSURF MODE.

<]

{3)
€4y V XQ@T ISURFT (COLUMNS 1-12) MaTRIX [NVERSJON TEST FQR XQT [SURF MQDE.

(53 V X@T TRwPLT [COLUMNS 1«12} PLOT OPTION(REFERENCE 35)

GROUP 2 - JOB IDENTIFICATION (TITLE) AND COMMENTS,

» REQUIRED INPUT FOR NSURF AND [SURF EXECUTION MODES »

o e o S o e T P VY i U e e e R R Em T am P R e g Em et e YR g e M R Em YR

CaARD 1 FORMAT(1346+A2) (TITLECTI Y 151,140
CARDS 2,3.48 FORMAT((1346,42)) (CEMTS(I),1=1,42) {J40B 1 ONLYD

GROUP 3 - VORTEX-LATTICE ANALYTICAL SOLUTION SPECIFICATIONS,

¢ REQUIRED INPUT FOR NSURF aND ISURF EXECUTION MODES »

Y e e e e T e T o e e o T o e e TR ok W o TR S v mm e e T R o W A - ko P e e L

*e NAMELIST [NPUT FORMAT #¢

NAMELISTZINPUT/ NFLG LIFLG LK@UT KTL kT2 nKTS -L!Nx
(NWING #NFUS ,NVTRIL,NSE X 'Y i
XTER L YSPAN ,NCS  JXPC s ZHC .wP;aP;.WFL;Pa.HFL;PJ.FLAPc
+TABC  »FLAPDM,TABDY sallDJY +X%GG 1 YCO 1206 1REFS  ,REFC
JREFB  JGSCALE,NJPB ,ALFA ,MACHN ,HEIGHT.FLAPDJ,AJLDY NBBLY

.zdpgtz.wcL ' CRLOCP  WSMPTH,LFLAP ,LDRAG ,CLEANF,PMECF ,CUTEF}
) T

* % ®* ¥ ¥ 2

“# JOREXECUTION FLAGS w»

(1) NFL4AG REQUIRED FOR NSURF EXECUTION MODE.

T Ry A D TR R R e R e e g oy M e Y o W

(NFLGENY N=1,M) NUMBER OF SPANW]SE VORTEX~LATTIGE ELEMENTS ASSIGNED
TO THE N SURFACE., WHERE M.LE.5,
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3.4 INPUT INSTRUCTIONS (CONTINUED)

(NFLGUN#5),N21, M)

(NFLGE{N+10)N=1, M3

NFLGE1S)

NFLGtL17?

NFLGE1A)

NFLG(19)

NFyGtan?

3 ou

[l = ]

o

NP

NUMBER OF CHORDWISE VQRTEX-LATY|CE ELEMENTS ASS[GNED
TO THE N SURFACE. :

NUMBER OF CHORDWISE DISCONTINUITIES ASSIGNED TO THE
N SURFACE: WHERE:

NFLGIN+10),E@,0 NO FLAPS AND/OR AIlLERONS,
NFLG{N+10).,GE,1 W]TH FLAPS AND/OR AILERONS,
NFLGI(N*10).,EG.2 WITH TAB SURFACE,

ZOC(K,J) INPUT 1S DIMENSIONLESS (NORMALIZED BY C(J)1,
20C(K¢J? INPUT 1S pIMENSIONED USING THE SAME UNITS 4S
THE WING PLANFORM SPECIFICATIONS (E,G,y y{(J)sX{J),ETCy)

NO EFFECT (QUT-DF-GROUND),
GROUND EFFECTS,I.E,,FLIGHT [N THE PRESENCE OF A GROUND
PLANE ARE CALCULATEDS

NO EFFECT,

ARRAYS OF SOLUTIONS USING LIFTING LINE THEORY ARE
CALCULATED FROM A PAIR OF EXACT VORTEX=LATTICE
SOLUTIONS, THIS OPTION NOT OPERATIONAL AT PRESENT,

NO EFFECT,
CALCOMP OR MICROFILM FLOT pATA TAPE 15 GENgRATED,

PRINT-QUTPUT CONTRoL EFFICIENCY FLAG ASSIGNMENT,
USED AS FOQLLOWS,

NG,GE.O = SHORT-PRINT QUTPUT, 1,E,, NAMELIST 3INPUT,
SURFACES GEOMETRY, AIRFOIL MEAN-CAMBER., AND.
SECTION AND SPATIALLY-INTEGRATED AIREJAD
COEFFICIENTS ARE CUTPUT,

ND,GE.1 = VORTEX-LATTICE GEQMETRY DETAIL IS OUTPUT,

NG.GE.2 = VORTEX-LATTICE ELEMENTAL LIFT AND INDUCED
VELOCITY ARE QUTPUT

. ND.GE.5 = VORTEX-[ATTICE GEOMETRY DETA[L, AND INDWCED

VELDC[TY INCREMENTS &RE OUTPUT,

ND.GE,8 = DEBUG OUTPUT FOR PROGRAM CHECK/DEYELOPMENT,

1+€.+ NAMEWLISTS $pBUGL, 3pBUGR2, ANp 3pBUGS
ARE OUTPUT,

ND,GT.15,4ND,NFLLGC17),6E,1 = DEBUG OQUTPUT FQR PROGRAM
CHECK/DEVELOPMENT, 1:Evy» NAMELIST ETREFLEX
IS OUTPUT,

(2) [FLAG REQUIRED FQR ISURF EXECUTION MOQOE.

o o A s Y T T W s ey e Ty T M T

IFLGLL)

1FLGLZ)}

IFLGLDY

IFLGt4)

0

2 1

NSD

NSE

f ol o}

SYMMETRIC LIFT LOADING, NOT REQUIRED FQR INPUT, VALUES
UNSYMMETRIc LIFT LOADING, 4ARgE ASSIGNED IN EXECUTION

NUMBER QF SPAN DISCONTINUITIES: NSh= 0,1,2:,3,0R 4,
REQUIRED INPUT IF IFLG{4}.NE.O,

NUMBER OF SPAN VORTEX-LATTICE ELEMENTS, NSE.LE,NSEMAX,
WHERE NSEMAX=41 AND 21 FOR SYMMETRIC AND UNSYMMETRIC
LIFT LOADING RESPECTIVELY.

EGUAL SPAN-SPACING FOR VORTEX-LATTICE ELEMENTS,
COSINE (VARIABLE) SPAN SPACING OF VORTEXmLATTICE
ELEMENTS, :

SPAN-SPACING OF VORTEX~LATTIGE ELEMENTS 1§ TO gE
ASSIGNED IN THE INPUT: (YSPANIN),NE1,NBE},
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3.4 INPUT INSTRUCTIONS (CONTINUED)

IFLG(S) » NCD

IFLG(SY = NCE

IFL6t7) = 0

#
-

IFLG{8) =

Q

IFLGCY)

IFLG(13) = ND

[FLGLI13=
a

- o

IFLGt12)s
=

» O

IFLG(13)=

| ol =]

IFLG(14)= O

IFLGL15)

NUMBER OF CHORD DISCONTINUITIES, WHERE NCD=0 AND NCDsi
MUST Be ASSIGNED TO UNFLAPPED ANp FLAPPED WING SURFACES
RESPECTIVELY,

NUMBER OF CHORD VORTEX~=LATTICE ELEMENTS, NCE(LE(NCEMaX,
WHERE NGEMAX=9. ANp NCEJ.GE«2 FOR FLAPPEQD SURFACES,

EQUAL CMORD-SPACING FQR VORTEX~ATTICE ELEMENTS,
COSINE (VARIABLE) CHORD SPACING OF VORTEX-LATTICE
ELEMENTS, ‘

NO EFFEGT,

4RRAYS OF SOLUTIONS USINg LIFTING LINg THEORY ARE
CALCULATED FROM A PAIR OF ExXACT yORTEX-LATTICE
SOLUTIONS.

NO EFFECT.
GROUND EFFECTS»]+E. FLIGHT [N THE PRESENCE OF & GROUND
PLANE ARE CALCULATED,

PRINT-OUTPUT CONTROL EFFICIENCY FLAG ASSIGNMENT,
USED AS FOLLOWS,

ND.GE,D0 = SHORT=PRINT OUTPUT: 1,E., NAMELIST SINPUT,
SURFACES GEOMETRY, AIRFOlL, MEAN~CAMBER. AND,
SECTION AND SPATIALLY-INTEGRATED AIRLOAD
COEFFICJENTS ARE QUTPUT,

ND.GE.1 ¢ VORTEX-LATTICE GEOMETRY DETAlL IS OUTPUT,

ND.GE,2 = VORTEX-LATTICE ELEMENTAL LIFT AND INDUCED
VELOCITY ARE QUTPUT

NO.GE,5 = VORTEX-_ATTICE GEOMETRY DETAlL, AND [NOUCED
VELQCITY INCREMENTS ARE OQUTPUT.

ND,GE,8 = DEBUG QUTPUT FOR PROGRAM CHECK/DEVELOPMENT,

1vE.. NAMELISTS SDBUGL, SDBUGZ. AND 35DBUG3
ARE OUTPUT,

ND.GT,15,4ND . IFG(9),GE,L = DEBUG QUTPYT FPR PROGRAM
CHECK/DEVELOPMENT, 1,E., NAMELIST SREFLEX
IS QUTPUT,

NO EFFECT,
OUTPUT SOLUTIONS FOR CHORDW]SE AND SPANWISE SECTION
AIRLOAD COEFFICIENTS,

NO EFFECT,
QUTPUT SURFACE PLANFORM GEOMETRY ON GALCOMP/MICROFILM
PLOT TAPE.,

NG EFFECT.,
OUTPUT ¢HORp ANp SPAN SECTION AIRLOAD COEFFICJENTS ON
CALCOMP,/MICROFILM PLOT TAPE,

NO EFFECT,
OUTPUT LINEARIZED SOLUTION OF AIRLGAp cOEFFICIENTS ON
GALCOMP/MICROFILM PLOT TAFE,

NCT 4 REGUIRED [NPUT, VALUE ASSIGNED IN EXECUTION,

QUTPUT SPECIFICATIONS ##

KguT {=6 1IF OMITTED) PRINT BCD OQUYPUT PHYSICAL UNIT ASS]GNMENT,

KT1 {3l IF OMITTED) SCRATCH/WORK PHYSICAL UNIT ASSIGNMENT.

3-12



3.4 INPUT INSTRUCTIONS (CONTINUED)

KT2 (=8, a8C LOGICAL UNIT F, IF OMITTED} CaALGOMP/MICROF]ILM DRUM OR
TAPE PHYSICAL UN[T ASSIGNMENT,

KT3 (33 IF OMITTED) SCRATCH/WORK PHYSICAL UNIT ABSIGNMENT,

LINX (a%s [F OMITTED) MAXIMUM NUMBER OF LINES PER PAGE FOR PRINTED
QUTPUT,

## SURFACE TYPE CLASSIFICATIONS «=
# OMIT FOR XQT ISURF EXECUTION MODE »

NW ING t=1 IF OMITTED) NUMBER OF SYMMETRIC LIFTING SURFACES, E(Gy 4 WING
SURFACES, THAT MUST BE DRDERED 4s FOLLOWS,

N = 1.2;3;|-|.NW!NG: (N-LE-5)
NFUS (=0 IF OMITTED) NUMBER OF ANTISYMMETRIC LIFTING SURFACES. E,.Gy,
VERTICAL SURFACE/S ASSIGNED TO REPRESENT A FUSELAGE OR A VERTIcAL
FIN, THAT MUST BE ORDERED AS FOLLOWS;
N 5 112131 0ae s NWINGHNFUS, (NLLE B}
NVYTAIL {0 IF OMITTED) NUMBER OF ANTISYMMETRIC LIFYING SURFACES,

VERTICAL SURFACE/S ASSIGNED TO REPRESENT A VERTICAL FIN.
FINS, END PLATES, ETC,, THAT MUST BE ORDERED AS FOLLOWS,

—-m
1
= -

N = 1,230 0+  NWINGHNFUSHTABSINVTAILY . (NJLE.B)}

NVTAIL MAY BE ENTERED A5 A POSITIVE QR A NEGATIVE INTEGER IN
ORDER TA SPECIFY SYMMETRY ABOMNT THE PLANE YRD, I.E,.

+ INTEGER = ANTISYMMETRIC SURFACE, E+Gy & SINGLE FINy
= INTEGER = SYMMETRIC SURFACEs» E.Gs TWIN FINS,
NS INOT AN INPUT QUANTITY) ToTaL NUMBER QF SURFACES To BE ConNSIDERED

THAT 15 CALCULATED INTERNALLY USING THE FOLLOWING FORMULA
NS= NWING + NFUS + [aBSINVTAIL) (NS.LE.S5}
N (NOT aN INPUT QUANTITY) ORDER NUMBER ASSIGNED TO NTH.SURFACE.
%4 SURFACE PLANFORM SPECIFICATIONS ##
# NSz 1 FOR X@T ISURF EXECUTION MODE »

(NSS{a),N=1,NS) STORAGE ORDER NUMBER ALLOCATED TO THE LAST SPAaN
STATION gENTRY FOR TRE N LIFTING SURFACE, WHERE:.

NUMBER OF SPAN SYATION ENTRIES
ALLOCATED TO THE FIRST SURFACE,

NSS{1)

NSS{NJ=-NSS{M) NUMBER OF SPAN STAT[ON ENTRIES
ALLOCATED TO THE N SURFAGEs [N

ORDERy N%1:2r¢erMeNypo o NS,

(XCJYeJulsNSSINS)) LONGTTUDINAL COORDINATE OF JTH, POINT OF THE
REFERENCE WOFT LINE: E:Giy FUSELAGE STATIONS,

{Y{ ) J21,NSSINS}) SPANW]SE COORDINATE OF JTH. PQINT OF TWE REFERENCE
LOFT LINE, E,G., WING STATIQNS, ‘

{Z¢J)aJ=1aNSSINS)) VERTICAL COORDINATE QOF JTH: POINT OF THE REFERENCE
LOFT LINE, E.G» WATERLINE STATIONS,

(E{JY,Jel,NSSINS)) ANGLE OF TWIST QF CHORD.PLANE RELATIVE TO THE

LONGITUDINAL COORDINATE FQR THE AJRFOIL SECTION
AT THE JTH,PO{NT OF THE REFERENCE LOFT LINE,

313



3.4 INPUT INSTRUCTIONS (CONTINUED)

(CLJ)sJ=1aNSSINS)) CHORD LENGTH DIMENSION OF THE AJRFOIL SECTION AT
THE JTH.FOINT OF THE REFERENCE LOFT LINE,

(XACR{J?,JE1 NSS(NS)) (OMIT FOR XQT ]SURF) THE RELATIVE LOCATION OF THE
REFERENCE LOFT LINE IN gHORDS MEASURED FROM THE
LEADING EDGE FOR THE JTH,POINT,

{XPECRIND ,N=1) (OMIT FOR X@T NSURF)} THE RELATIVE LOCATION OF THE
REFERENCE LOFT LINE IN CHORDS MEASURED FROM THE
LEADING EDGE ASSUMED CONSTANT FQR THE NTH,SURFACE,

{YSPANINI  NYL,NSE+L) (REGUIRED IFC(IFLG,GE,2) ) SPAN STATIONS THAT 8QUND
THE VORTEX MATRIX ELEMENTS.
*s AJRFOIL SECTION LCAMBER) SPECIFICATIONS ##
(NCS(N?.NE14NS) NUMBER OF CHDRD STAT]ONS ALLOCATED FQR
DESCRIBING THE AIRFOJL SEGTION MEAN CaMBER
LINE FOR THE NTW, LIFTING SURFACE, WHERE,
IXPOLKNY )K=, NCBIN) ), N=1,N5) CHORD STATION OF AIRFOIL SECTION: [+Evs

DISTANCE FROM THE LEADING EDGE MEASURED IN
CHORGS ALONG THE AJRFQJL, SECT]ON CHORD PLaNE,

((IgCeK, YK=L, NCEIND D, AIRFQIL SECTlon MEAN CAMBER SPECIFICATION:
J=1,NES(NS), AND, : l1+Ey+ NORMAL DISTANCE TO YHE ME&N CAMBER
N=1,N8) LINE MEASURED IN CHORDS FRQOM THE A[RFOLL

SEcTION cHORD PLANE:» CORRESPONDING TQ THE
JTH: POINT OF THE REFERENCE LOFT LINE,
#5 CONTROL SURFACE GEOMETRY SPECIFICATIONS ==

(WFLAPL{NY,N=L,NS) SPAN DISTANCE FROM PLANE QF SYMMETRY TQ THE INNER
BOUNDARY OF THE FLAP SURFACE/S.: WHERE,

IF{WFLAPL(N).EQ,O,Q) FLAP SURFACE IS CONT]NUOJS
AT THE CENTER SPAN SECT]ON,

IFCWFLAPLIN) +LE+1.0) DISTANCE MEASURED IN SPANS,
{WFLAP2(N) N=1,NS) SPaN DISTANCE FROM PLANE QF SYMMETRY TO THE OUYTER
BOUNDARY OF THE FLAP OR THE INNER BQUNDARY OF THE
AILERON SURFACES, WHERE,
IF(WFLAP2(N).LE,1,0) DISTANGE MEASURED [N SPANS,

(WEFLAPS(N),N=1,Ng) SPAN DISTANCE FROM PLANE QF SYMMETRY TO THE OUTER
BOUNDARY OF THE alLERON SURFACES, WHERE,

IF(WFLAP3I(N).LE,1.0) DISTANCE MEASURED IN SPANS,
(FLAPC!JY»J=1,NBS{NS)) (OMIT FOR XGT JSURF} FLAP/S AND/OR A]LERQNS CHORD
LENGTH FOR THE JTHPOINT OF THE REFERECE LOFT
LINE:, WHERE.
IF(FLAPC(Y).LT.1,0) FLAPC{J) IS NORMALIZED BY C{J),

{FLAPCUNY +N=1,NS) (OMIT FOR XQT NSURF) FLAP/S AND/OR AILERQNS CHORD
LENGTH FOR THE NTH,SURFACE: WHERE,

IFCFLAPCIN) (LT.140) FLAPC(N) 15 NORMALIZEQ BY C(J},

(TABC(J),Ju1,NSS(NS)) (OMIT FOR xQ@T [SURF) TAB OR AUXILIARY ELEVONS CHORQ
LENGTH FOR THE JTHM,POINT OF THE REFERENGE LOFT LINE,
WHERE :
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3.4 INPUT INSTRUCTIONS (CONTINUED}

IF(TABG(J) T 1) TABLEJ) |8 NORMALIZED BY C(v}.

(TABC(N),N=1,NS) (OMIT FOR x@T NSURF) TAB OR AUXILIARY ELEVONS CHORD

LENGTH FOR THE NTH,SJURFACE, WHERE,
IF(TABCI(N).LT«1) TABC(N) IS NORMALIZED BY C{(J).

{FLAPDJIN) ¢ NBL1¢NS) (OMIT FOR XBT JSURF) FLaP DEFLECTION (DEGREES), WHERE.

IF{FLAPDJIN).GT,0) FLAP DEFLECTION 15 DOWN,
IF{FLAPDJINY LT, 0} FLAP pEFLECTION I8 UP.

(TABDJINY, N=1,NS) {OMIT FOR XQT ISURF) TAB DEFLECTION (DEGREES}), WHERE.

IF¢TABDJ(N),GT,0) TAB DEFLECTION IS DOWN,
IFCTABDJIND LT, 0}  TAB DEFLECTION IS UP.

CCALLRJEL, NY L=2s2), (OMIT FOR X@T ISURF)} AILERQN QEFLECTIONS (DEGREES),

N=1,NS!

WHERE, L%1 DENOTES LEFT AJLERON ANp L=2 pgNOTES
RIGHT AILERON, AND.

IFCAILOJCLSNY,GT.0) AILERON DEFLECTION IS DOWN,
IFCAJLPJCLONDY W LT0} AJLERQON DEFLECTION S UPy
IFCAILDJOL NI NE,AJLOJIZ2,N)) ANTISYMMETRIC LIFT,

#+ REFERENCE ODIMENS]QNS we
# OMIT FOR XQT ISURF EXECUTION MODE

XCh

YLG

iC6

REFS

REFC

REFB

GsCaLE

{=z0.,0 IF OMITTED) LONGITUDINAL LOCATION OF THE CENTER OF GRAV]TY
MEASURED FROM THE LOFT COORpQINATE SYSTEM ORIGIN,

t=0.0 IF QMITTED) SPANWISE LQCATIQN OF THE CENTER QF GRAVITY
MEASURED FRCM THE LOFT COORDINATE SYSTEM ORIGIN,

t=0.0 IF OMITTED) VERTICAL LOCATION OF THE CENTER OF GRAVITY
MEASURED FROM THE LOFT COORDINATE SYSTEM QRIGIN,

(=1000,0 IF OMITTED) REFERENCE AREA FOR NORMALIZING THE CENTER
AERODYNAMIC FORCE ANp MOMENT COEFFICIENTS,

(=100,0 IF QMITTED) REFERENCE CHORD FQR NORMALIZING THE CENTER
AERODYNAMIC FORCE AND MOMENT COEFFICIENTS,

{=100.0 IF OMITTED) REFERENGCE SPaAN FQR NQRMALIZING THE CENTER
AERTDYNAMIC FORCE ANp MOMENT COEFFICIENTS,

t=1,0 IF gMITTED) GEOMETRY SCALING FACTOR THAT 1S USED AS FpOLLOWS,
ALL DIMENS]ONAL PHYSJCAL QUANTITIES ARE MULTIPLIED BY GSCALE
BEFORE EXECUTION, WITH THE EXCEPTION OF HEIGHT(N}, THUS CHANGING
THE SCALE OF THE INPUT GEOMETRY TO ANY DESIRED UNITS, AND, GSCALE
IS SET EQUAL TO UNITY BEFORE THE NEXT JOg=RUN,

#% FLIGHT ATTITUDE AND MULTIPLE~BURFACE SOLUTION SPECIFICATIONS #»

NJZg NUMBER OF SEPARATE FLIGHT CONDITIONS QR JOB RUYNS TO
BE CALCULATED.,
CALFALNY,N=1,NJER) FLIGHT ATTITUDE ANGLE OF ATTACK (DEG,J), l.E., ANGLE

BETWEEN FREE STREAM VELOCITY VECTOR AND THE (OFT
COORDINATE SYSTEM LONGITUDINAL A4X15 (X=aX]S),

{MACHNIND  NBL)NJOB ) FLIGHT MACH NUMBER BASED QN FREE STREAM SPEED OF

SOUND

(HETGHT{ND o N=1. NJEB) ALTITYDE MEASURED FROM THE GRQUND PLANE TO THE

VEHICLE LOFT COORpINATE SYSTEM ORIGIN (X=YaZ=01,
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3.4 INPUT INSTRUCTIONS (CONTINUED)

{FLAPDJINI +N3L,NUPB)  (OMIT FOR XGT NSURF) F AP DEFLECTIQON {(DEGREES), WHERE,

[F(FLAPDJINY . Gt,0) FLAP DEFLECTION ]s DOWN,
IF{FLAPDM{N).LT,0) FLAP DEFLECTION 5 uP,

(CAILDJSL/NIsL=1,2),  (OMIT FOR XQT NSURF) AILERON DEFLECT]ONS (DEGREES),
N=1,NJ@B) WHERE: L=1 DENOTES LEFT AJLERON AND L2 DENQTES
RIGHT AILERON, aND,

IFCAILDJTL/N) W GT40) AJLERON DEFLECTION I8 DOWN,

IFCAILDYCL/NY (LTV0) AJLERON DEFLECTION (S UP,
TFCATLDJO1,N) WNE, ATLDJ(2/NY) ANTISYMMETRIC LIFT,

CINSEALVIMINI o M81,2) (OMIT FOR XQT |SURF} MULTIPLE SURFACE SOLUTION
Nzq,.4.5) SPECIFICATION FiLaG, TO BE USED AS ILLUSTRATED IN
THE FOLLOWING EXAMPLE,

NSgLVE 1,1, 2,2, 1,20 1,3, 2#0,

MULTIPLE~SURFACE INDEPENDENT SOLUTIONS ARE DBTAINED
FOR THE FOLLOWING COMBINATIONS,

SURFACE 1 TO SURFACE 1 = SURFACE 1 QNLY,
SURFACE 2 TO SURFACE 2 = SURFACE 2 ONLY,
SURFACE 1 TO SURFACE 2 = SURFAGES 1 AND 2 ONLY
SURFACE 1 TO SURFACE 3 = SURFACES 1 THRUUGH 3,

*s | INEARIZED THMEORY LIFTING-LINE SOLUTIONS OPT]ON
s OMIT FOR XGT NSURF EXECUTION OPTION #

-
*

NJEBL (=0 IF OMITTED) NUMBER OF LINEARIZED LIFTING LINE
SOLUTIONS TO BE EXECUTED.
WCL{1) = 0 DR 1 (REQUIRED INPUT IF IFLG(8),GE,1) LINEARIZED SOLUTION

SPECIFICATION THAT [S USED AS FOLLOWS,

IF(WCLCLY,EG.0) ALFA(J},Jnl,NJOBL ARRAY CALCULATED,
IF(WCL(1),EQ,1)  WGLCJ*+1),J=1,NJOBL ARRAY CALCULATED

(WCL(J*1),J%2uNIBBLY  (REGUIRED INPUT IF(IFLG(8),GE, % ANDsWGL{1) +GE, 1)
WING LIFT COEFFICIENT
*» OPT]ONAL=~INPUT EXECUTION CONSTANTS =e
cgLgep ¢=C.75 IF OMITTED) COLOCATION POINT OR CONTROL POINT LOGCATION
SPECIFICATION FOR THE VORTEX LATTICE ELEMENTS, 4 RANGE OF
0,75-0,83 IS GENERALLY USED,

WSMBTH (=0.10 IF OMITTED) FLAP AND/OR AILERON DISCONTINUITY CUSINE-
SMOOTHING OPTION, WMERE,

IF(WSMBTH,LT.1,0) WSMOTH INPUT IN SPAN UN]TS,
IFLWSMBTH.GT,1,0) WSMOTH [NPUT IN PHYSICAL UNJTS,

LFLAP (=0 IF gMITTED) FLAPPED SURFACE BQUNDARY CONDITIONS FLAG, USED
45 FOLLOWS,

IFCLFLAP,EG.0) EXACT GEOMETRY OF FLAP OR AILERON IS USED IN
EVALUATING BOUNDARY CONDIT]ONS,

IFCLFLAPVEQ 1) LINEARIZED-FIRST ORDER THEORY 1S USED IN
EVALUATING BOUNDARY CONDITIONS FOR THE FLAP -
OR AILERON SURFACES,
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3.4 INPUT INSTRUCTIONS (CONTINUED)

LDRAG

CLEANF

PMECF

CUTPF1

CUTgF2

DELALF

(#0 IF OMITTED) CALCULATION OF INDUCED URAG FLAG, USED AS FQLLOWS,

IF(LDRAG.EG,D) VQRTEX LATTICE SQLUTION IS QUTPUY,
IF(LDRAG,EQ.1) LIFTING~LINE THEQRY 1S USED IN CALCULATING
THE INDUCED DRAG (xQT ]SURF ONLY),

{=0,0035 [F OMITTED) SURFACE SKIN FRICTION AERODYNAMIC CLEANNESS
FACTOR (= SF/aW) USED FOR XQT [SURF EXECUTION MODE ONLY,

{(=1,0 IF OMITTED) PITCHING MOMENT EMPIRICAL CORRECTION FaACTOR
USED FOR XQT ISURF EXECUTION MODE., IF(PMECF.E@:,1}, THEQRET]ICAL
SOLUTION 15 QUTPUT,

(20,0001 IF OMITTED) CUTOFF LIMIT FOR RADIUS TO 4 VQRTEX FJLAMENT
ELEMENT FROM & FLOW-plgLp POJNT NORMAL]ZEp BY THE YORTEX FILAMENT
SPAN,

{=0.0029 IF OMITTED) CUTOFF LIMIT FOR ANGLE (RADIANS) MEASUREQ
BETWEEN A VORTEX FILAMENT AND A FLOW-FIELD POINT AELATJVE TO THE
ORIGIN OF THE VORTEX L.OCAL COORDINATE SYSTEM,

(1,0 IF OMITTED) ANGLE OF ATTACK INCREMENT BETWEEN THE TWO EXACT
VORTEX~( ATTICE SQLUTIONS THAT ARE GENERATED FOR DETERMINING THE
LINEARIZED (LIFTING LLINE) THEORy ARRAYS OF SOLUTIONS,

GROUP 4 = JOB/JOBS TERMINATION CARD

» REQUIRED INPUT FOR NSURF sND ISURF EXECUTION MODES #

. . —— -

A T e T et o WS e D WSt g T g e A SR o wr S N W P M e . A e BN AR RN A AN e T RN S A ko A T o  w

FORMAT(9H SENDJ@BS) MUST HAVE SENDJQBS [N GOLUMNS 2-9
(COLUMN 1 FIELD MUST BE LEFT BhANK}

NOTE: INPUT INSTRUCTIONS FOR THE CALCOMP/4060-MICROFILM PLOT-OUTPUT OPTION,

XQT TRWPLT, ARE FOUND IN REFERENCE 35, THESE INSTRUCTIONS HAVE BEEN
OMITTED IN THE PRESENT REPORT,
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3.5 ALPHABETICAL LIST OF INPUT QUANTITIES

T o e R A P8 AR e Ry T e o o o B A S ey T S Y M T T A R ek R e T S e e

VARIABLE DIMENSION| UNITSJRESTRICTION] CLASS DESCRIPTION AND/OR FUNCTION
alLDJ [REAL(2,5) | DEG. [NSURF ONLY [FLAP/AlIL., {AILERON-SURFACES OEFLECTJON,
REAL(2,10)] DEG. |ISURF ONLY {FLAP/AIL. |AILERON-SURFACES DEFLECTION,
ALFA REAL{10) | DEG, [NSURF ONLY | ATTITUDE |ANGLE QF ATTACK,
REAL(20) | pEG, [ISURF ONLY | ATTITUDE {ANGLE OF ATTACK,
AW REAL Le#2 |ISURF ONLY | OPT.CONS,|WETTED AREA,
c REAL(30) L {NSURF ONLY [SURF,PLAN |CHORR LENGTH,
REAL{10) L ]ISURF ONLY [SURF PLAN |CHORD LENGTH,
CLEANF REAL NONE |ISURF ONLY | OPT,CONS,{ AERODYNAMIC CLEANNESS FACTOR,
caLBCP REAL NONE, NONE OPT,CONS,|COLOCATION OR CONTROL POINT,
CUTEFL REA(, L/R NONE OPT,CONS,|GUTOFF |LIMIT FOR RADIUS VECTOR,
CUTEF2 REAL  RADIAN NONE QPT,CONS, | CUTOFF LIMIT FOR SMALL ANGLES,
DELALF REAL DEG, { ISURF ONLY | OPT,CONS,|ANGLE OF ATTaCK [NCREMENT FOR
LINEARIZED THEQRY.
E REALIZQ) | DEG, |NSURF ONLY |SURF,PLAN |CHDRD PLANE GEQMETRIC TWIST,
REAL(1Q) | DEG,|ISURF ONLY |SURF,PLAN |CHORD PLANE GEOMETRIC TWIST,
FLAPDJ | REAL (S} DEG. |NSURF ONLY |FLAP/alL, |{FLAP=-BURFACE REFLECTJON,
REAL(10) | DEG,|ISURF ONLY |FLAP,alL, |FLAP-BURFACE DEFLECT]ON,
FLAPE | REAL(3Q) L |NSURF ONLY |FLAP/AlLe+ |FLAP/AJLERON CHORD LENGTH.
: REAL L. [ISURF ONLY |[FLAP/AIL. | FLAP/AILERON CHORD LENGTH.
GSCALE REAL NONE |NSURF ONLY | REF,DIM, | GEQMETRIC SCALING FACTQR,
HEIGHT | REAL(10) L NONE ATTITUDE | ALTITUDE FROM GROUND PLANE,
IFLG INTG{15) | NONE | ISURF ONLY FLAG JOB EXECUTION FLAG FOR ]SURF,
KEUT INTEGER | NONE NONE QuUTPUT BCD PRINT=QUTPUT UNIT ABSIG,
KT1 INTEGER | NONE NONE QUTPUT SCRATCH/WORK BCD UNIT ASSIG,
KT2 INTEGER | NONE NONE ouUTPUT CALCOMP/FILM BGCD UNIT ASSIG,
KT3 INTEGER | NONE NONE QUTPUT SCRATCH/WORK BCD UNIT aSSIG,
L REAL L NONE NONE LINEAR DIMENSION, E.G,, FEET,
INCHES ,METERS,ETC,
LORAG REAL NONE | ISURF ONLY | OPT,CONS,| INDUCED DRAG FACTOR,
LFLAP REAL NONE NONE OPT,GONS,| LINEAR THEDRY FACTOR FOR FLaP,
LINX INTEGER | NONE NONE auTPUT MaX:NO,LINES PER PRINTED PAGE.
MACHN | REAL(10) | NONE NONE ATTITUDE FL:ﬁHT FREE~STREAM MACH NUMBER,
NCs INTG(5) [ NONE NONE AIRFOIL | NO,OF CHORD STATIONS,
NFLG INTG(20) [ NONE |NSURF ONLY FLAG JOB EXECUTION FLAG FDR NSURF,
NFUS INTEGER | NONE [NSURF ONLY |SURF,TYPE | NO,SYMMETRIC FUS, SURFACES,
NJ@B INTEGER | NONE NONE ATTITUDE | NO,OF FLIGHT aTTITUDES,
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3.5 ALPHABETICAL LIST OF INPUT QUANTITIES (CONTINUED)

UNITSIRESTR[CTION

vaR1ABLE| pIMENSION CLASS DESCRIPTION AND/OR FUNCTION
nJBBL | INTEGER  [NONE |1SURF onLY [LINEAR OPT [NO,OF SEPARATE FLI1GHT ATTITUDES
FOR LIFTING=LINE SOLMT]ONS,
JSELY | INTG(12) |NONE [NSURF ONLY | aTTITUDE |MULTIPLE-SURFACE SOLUTION FLAG,
NSS INTG(5)  |NONE NONE SURF,PLAN |STORAGE ALLOCATION-ORDER [NDEX.
WYTAIL | INTEGER |NONE [NSURF ONLY |SURF,TYPE [NO,VERT,ANTISYMM, SURFACES,
NWING INTEGER |NONE INSURF ONLY |SURF,TYPE [NO,SYMMETRIC WING SURFACES,
PMECF REAL NONE |ISURF ONLY | OPT,CONS, [PITCHING MOMENT FACTOR,
REFB REAL L |NSURF ONLY | REF.DIM. |REFERENCE SPAN LENGTH,
REFC REAL L |NSURF ONLY | REF.DIM. |REFERENCE CHORD LENGTH,
REFS REAL L##2 |NSURF ONLY | REF,DIM, |REFERENCE AREA.
SF REAL Les2 |ISURF ONLY OPT.CONS |EGUIVALENT FLAT PLATE AREA,
TABC REAL(30) L [NSurRF ONLY |FLAP/alL, [TaB CHORD LENGTH,
TABD, | REAL(S? DEG, |NSURF onLY |FLAP/AIL, |TAB-SURFACE DEFLECTION,
wel REAL(2%) |NONE |ISURF ONLY |LINEAR OPT|WING LIFT COEFFICIENT FOR
LIFTHNG tINE 30LUT]ONS,
JFLAPL | REAL(5) L NONE FLAP/AlL: |FLAP SPAN INNERmEDGE D}M,
wrLaP2 | REAL(S) L NONE FLaP/AlL, |AILERON SPAN INNER-EDGE oM,
WFLAP3 | REAL(S) C L NONE FLAP/AlL, |AlLERON SPAN OUTER-EDGE DIM,
WSM@ATH REAL L NONE OPT.CONS, | COSINE SMOOTHING SCALE,
XCG REAL L |NSuRF ONLY | REF,.DIM, [LONGITUDINAL LOCATION OF C,G,
X REAL{30) L |NSURF ONLY [SURF,PLAN |REF,LOFT LINE X=COORDINATE,
REAL{10) L |1SURF ONLY |SURF.PLAN |ReF.LOFT LINE X=gOORDINATE,
x@c REAL(10,5)] L/C |NSURF ONLY | AIRFOIL |CHORD STATION FOR AIRFOIL SECT,
REAL(10)| Lsc |ISURF ONLY | AIRFOIL [CHORp STATION FOR AIRFOIL SECT.
XgCR REAL(30) | L/C |NSURF ONLY |SURF,PLAN |RELATIVE LOCATION OF REF,LOFT
REAL (/c | NSURF ONLY |SURF,PLAN |RELATIVE LOCATION OF REF,LOFT
LINE,
¥ REAL (30} L | NSURF ONLY |SURF,PLAN |REF,LOFT LINE Y=COORDINATE,
REAL(10} L ISURF ONLY |SURF,PLAN |REF.LOFT LINE Y=COOHpINATE,
YCG REAL L NSURF OnNLY REF.DIm, |SPANWISE LOCATION OF C,G,
YSPAN | REAL(42) L | 1SURF ONLY |SURF,PLaN [SPAN STATIONS THAT BOUND VORTEX
LATTIGE ELEMENTS,
z REAL(30) L | NSURF OnLY |SURF.PLAN |REF.LOFT LINE Z=COQRDINATE,
REAL(10) C | ISURF ONLY |SURF,PLAN |REF.LOFT LINE Z~COORDINATE,
7C6 REAL L |NSURF ONLY | REF,DIM, |VERTICAL LOCATION OF C,G,
78¢ REAL(10+30) L/C | NSURF ONLY | AIRFOIL |MEAN CAMBER FOR AIRFOIL SECT,
REAL(10,103 L/C | ISURF ONLY | AIRFOIL |MEAN CAMBER FOR AIRFOIL SECT.
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3.6 LIST OF ABBREVIATIONS FOR INPUT

P T e o - T T D D e e T A W e TP M T e g T A A S S o W e Am R R A

AIL
ASS10,
CBNS .
C.G,
DEG.
DIM.
+EQ.
EsG.
. GE .,
yGT,
1ABS
INTG
I4E,
+LE.
LT
BPT,
REF
SURF,

AILERON

ASS[GNMENT

CONSTANT

CENTER QF GRAVITY
DEGREES, ANGULAR MEASURE
DIMENSION

EQUakL

FOR EXaMPLE

GREATER OR EQUAL

GREATER THAN

ABSQLUTE VALUE OF AN [NTEGER CONSTANT

- INTEGER

EGUIVALENT TO
LESS OR EGUAL
LESS THAN
OPTIONAL
REFERENCE
SURFACE
MULTIPLICATION
EXPONENTIATION
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1.0 PROGRAM DATA TABLES

TABLE 4.01 - INITIAL VALUES

VasR1ABLE | DIMENSION 1 RESTRICTION INITIAL VALUE/S
AILDY REAL(2,5} | NSURF ONLY 10+0,0,
REAL (2,103} ISURF ONLY 20s0,0,
ALF A REAL(10) | HEURF ONLY 10+0,0,
REALL2D) | ISURF ONLY 20%0,0,
o REAL(30) | NSURF ONLY 2+100,0,28%0,0,
REAL(10) | ISURF ONLY 10%100,0,
CLEANF REAL ISURF ONLY 0,0035,
cpLAcp REAL NONE 0.75,
CUTRF1 REAL NONE 0,0001,
CUTEF2 REAL NONE 4,0029,
DELALF REAL ISURF ONLY 1.G,
£ REAL3D) | NSURF ONLY 30%0,0,
REAL(10) | ISURF ONLY 1040,0,
FLAPDY REAL(5) NSURF ONLY 0.0,
REALC1D) | ISURF ONLY 10s0,0,
FLAPC REAL(33) | NGURF ONLY 300,25,
REAL ISURF ONLY 0.3,
GSCALE REAL NSURF ONLY 1.0
HETGHT REAL{1D) NONE 10%1,0E+5, |
IFLG INTGt15) | JSURF ONLY 0,0,10,0,0,1,0,0,0,1,0.0,0,0,0,
KEUT INTEGER NONE 6.
KT1 INTEGER NONE 1,
KT2 INTEGER ' NONE 8,
KT3 INTEGER  NONE i 3,
LORAG INTEGER | ISURF ONLY 0,
LFLaP INTEGER NONE Gy
LINX INTEGER NONE 56,
JACHN REAL(ID) NONE 10%0,0.
“ICS INTG(S) NSURF ONLY 2rduQ,
INTEGER { ISURF QONLY ry




TABLE 4.01 - INITIAL VALUES (CONTINUED)

VARIABLE | DIMENSION | RESTRICTION INITIAL VALUE/S

NFLG INTG(20) | NSURF ONLY 10,04040,0,4,040,0,0,0¢0:0¢040:8,0¢8,0+4,

NFUS INTEGER | NSURF ONLY Qs

NJEB INTEGER NONE 1,

NJEBBL INTEGER I1SURF ONLY 20,

NS@LV INTG{12) | NSURF ONLY 1.1,10%0,

NES INTG(S) | NSURF ONLY "Z214%0,

INTEGER | 1SURF ONLY 2,

NYTATL INTEGER | NSURF QNLY 0y

NWING INTEGER | NSURF ONLY 1

PMECF REAL ISURF ONLY 1.0,

REFB REAL NSURF ONLY 100.0,

REFL REAL NSURF ONLY 100,0,

REFS REAL NSURF ONLY 1000:0)

TABC REALU30) | NSURF ONLY 30+0,125,

TABDJ REALTS) | NSURF ONLY 5%0.0,

WeL REAL{21) | ISURF DNLY +1,00=004,=043,=0+21=0.4,%0,0.+0,4,
+0.2:%003,%0.14%0,45.40,5,%0.7.:40,8,
+04F,la0,*i 1%L ,2441:3,41,4.+1,5,

WFLAPY REALISY | NSURF ONLY 5#0,0,

RE AL, ISURF ONLY 0,0,

WFLAP2 REALY5) | NBURF ONLY S540.6,

REAL ISURF ONLY D46,

WFLARS REAL(S) NSURF ONLY S501,0,

REAL, ISURF ONLY 10,

WEMATH REAL NSURF ONLY Oule

REAL ISURF ONLY 0.2
XCG REAL NSURF ONLY 0.0,
X REAL(3Q) { NSURF ONLY 30000+
REAL(10) | ISURF ONLY 100,0,
Xge REAL(10,5) NSURF ONLY 0,0,1,0:4840,0,
RealL(10) 18URF ONLY 0,0,1,0,880,0,
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TABLE 4.01 - INITIAL VALUES (CONTINUED}

VARIABLE| DIMENSION | RESTRICTION INITIAL VALUE/S
X@CR REAL(30) | NSURF ONLY 3040,25,
REAL ISURF ONLY 0,25,
v REAL(30) | NSURF ONLY 30e0.0,
REAL(10) | ISURF ONLY 0,0,100,0,8«1000,0,
vLG REAL NSURF ONLY 9,0,
YSPAN REALC4Z) | ISURF ONLY 4240,0,
7 REALCSD) MSURF ONLY 30+0,0,
REAL(10) | ISURF ONLY 10+0,0,
2C6 REAL NSURF ONLY 0.0,
76¢C REALCI0. 300 | NSURF ONLY 300%0,0,
REA (10,13 ISURF ONLY 100+0,0,
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5.0 OUTPUT

5.1 General Description of Output

The printed-output and tape-output for the main execution modes

of the program are ofganized in the feollowing manner.

1) Raw Data

The input data for all the case studies that are to be executed
by the computer which includes punched card data up to and including
the $ENDJ@BS card is printed in the first page or pages in the exact
form it was read into the computer, i.e., raw data including punched-

card errors, etc.

2} Initial Values

For each individual case study to be executed the job-execution
flags, geometry data, flight data, etc. are output via NAMELIST state-
ment, i.e., the values of all the input variables are output via
SINPUT.

2) Short-Print Output (NFLG(20) or IFLG(l0) = 0)

The following tables are output under the short-print output

option:

Table Title & Description Table # in Section 5.2
Lifting-Surface Geometry Table 5,01
{one for each surface)

Camber for Airfoil Section Table 5,02
{one for each surface)

Section Airload Coefficients : Table 5.03
(one for each surface)

Spatially~Integrated Airload Table 5.04
Coefficients

Linearized (Lifting-Line) Solutions Table 5,05

(ISURF execution mode only)
Job/Jobs Termination Qutput ' Table 5,06
4) Long-Print Output (NFLG(20) or IFLG{10) 2z 2)
The short-print tables and the following tables are output under the

long-print option:

Table Title & Description Table # in Section 5.2

Vortex-Lattice Geometry Detail Table 5.07
(one for each surface)

Lift Distribution Detail Table 5,08
(one for each surface)

Sl



5.1 General Description of Output (Continued)

5) Debug-Print Qutput (NFLG(20) or IFLG(10) > 5}

In addition to the short-print and long-print tables, the follow-

ing tatles are output under the debug-print option

Table Title & Description Table # in Section 5.2

Vortex-Lattice Induced Velocity Table 5,09
Matrices Detail
{(one for each surface)

6) Program Checkout-Print Output (NFLG(20) or IFLG(10 > 16)

Under the program checkout-print option, detail data on the
vortex-lattice velocity induced for each individual vortex filament

is output via NAMELIST statement, accordingly

Table Title & Description Table # in Section 5.2

Program Checkout & Debug Print Table 5.10

7) Tape OQutput (NFLG(19) or IFLG (11) through IFLG(14) > 1)

A summary of the analytical solutions generated by the program
is output on magnetic tape. This output is used by the auxiliary
execution mode (TRWPLT) for generating 4060-microfilm or Calcomp
output. A detailed desecription of the format and variables output

on tape is presented in Section 5.3.

8) Execution Diagnostics and Job Abort Output

See Section 5.4.

9) Alphabetical List of Output Quantities

See Section 5.5.

10) List of Abbreviations for Output

See Secticn 5.6,

11) Sign Conventions for Output

The sign conventions adopted for output purposes are described

in Figure 5.01 (Page 5-3).



A) AIRLOAD AND MOMENT COEFFICIENTS

+CN

+C

B) LIFTING-SURFACE GEOMETRY

- .
VDo Y
+ Z

FIGURE 5,07 - LIFTING-SURFACE SOLUTIONS SIGN CONVENTIONS FOR OUTPUT
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5.2 Printed-Output Format Summary

1) Short-Print Output

TABLE 5.01 -~ LIFTING-SURFACE GEOMETRY (One for Each Surface)

SPAN ennT T1P
CHORD CHORD

b Cp CT

FLAP FLAP FLAP

SHANL SPANZ SPAN3
Ty 1, Yy

WS Y z

W Y z

ALITVOD ¥00q
0
ST 9Vd TyNropgg

LIFTING SURFACE NC= Ny
kb kkk Rk kb hk ik

rootv TP
TwlsT TWIST
‘R £
FLAW TAB
NDEFLEC OEFLFC
df 6tab
FUS STA WING STA
XICG) Y{CG}
Xres Yref
X{LF) X{C/4)
x_
E (c/4)

AREA ASPECT
RATID
5 AR
L.AlL R.AIL
"DEFLEC DEFLEC
ia Spa
WL 5TA ARFA
ZICGH 5(C6)
zref Sret
X1TE} TWIST
e €

MEAN
CHORD

C
mean

CIHED.
MGCS &
tTrw
CHORO
C{LCG)

Cref

DIHELC/ &)

¢(CM)

MGC YRAK XA AR IRAR
(Magy (MG {MGC } {MGC )
T Y X -7
SWEFP N1L.5PAN NOLCHASD NQ. CHNRD
MGL /4 ELEMENTS FLEMFNTS DISCONT.
h (E/[‘) NS5E NCE NCDh

SPAM
B{CG)
ref
SKEP(C /&) CIiwiING) CIFLAP) Ci{TAB)
Mersy Ce Ceab
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5.2 Printed-Output Format Summary (Continued)

TABLE 5,02 - ATIRFOIL-SECTION CAMBER (One for Each Surface)

XA(1¥/C Xa{21/C XA{(3)/C XA(4)/C xal51/C XALS1/C XALT)/C XKA({B}/C Xa{9)/C XxXall1D)/C

X ¥ AL/ a2y /¢ Iat3Y /0 ZAie)/C 2ats)1/C Ijlbilc IALTY/C ZA(B)/C Ia(9)/Cc  IACLO)/C

[A] Single-Surface Representation [B] Two-Surface Representation

Surface N

k

— - —-= +X
a

mean camber
_L/’_——%&“ﬁ + X, . :
!"_Xa(ﬁ')""_" ' i zé(“) J l ' Suface N,
[ c I P-_—_xa(n) zﬂ(n)
I
f—
tﬂ

'

+Z,
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5.2 Printed-Output Format Summary (Continued)

TABLE 5,03 - SECTION ATIRLOAD COEFFICIENTS {(One for Each Surface)

[A] NSURF Execution Mode

SECTION AIRLOAD COEFFICIENTS=~SURFACE NO.=%471N, , Ny
[ TE LAY TSI 2RSSR L 2SS PR TSR TR S22 22 d st Pl sl

J Y& Y 14 W SCN SCX SCL SCD 5MP C/4  SCLC/B 1xL LvL 1IL

i Y/b Y Z W ¢ C c ¢ Cnec/4) ¢, C/b gection airloads unit vector

[B] ISURF Execution Mode

SECTION LIFY COEFFCLIFNTS
SEEREER R R R R ARRE R RS EE

J 2Y /R Y r SCL sSCLC/8 DLIFT SCMIC/ &) 1XL LYl LIL
i ¥/ (/2) Y c e, C/b AL/q_

o
=

Cm(c/a) airleoad unit vector



5.2 Printed-Output Format Summary (Continued)

TABLE 5.03 [B] - SECTION AIRLOAD COEFFICIENTS (Continued)

CHORDWISE PRESSURE DISTRIBUTION NETAIL
TAREHE SRR AR ARG S AR AN PR R G R E RN

* % %k & ¥ ¥ k &k # %k % & % & ¥ &k & & & CHOPD STATIUN (X=XLE}/C * * & % % & & & * &k % u & * % & & & *
X - KLE)/c—-- .00o0on . 10000 . 20000 + 30000 40000 +50000 .60000 70000 »RO0OOD . 90000 1.00000
2Y /R SCL & * * % % & x & & % % & &£ & 8 &k % & CHORD PRESSURE (CPL =CPU)*LIL = & & & ¥ & & * % % % % & & & & #

¥/ (b/2) ) (ch— ch)

L-g

SPANWISE SFCTION LTFT DISTRIBUTION NETAIL
AEEEA RN AEE AP EAAR R RN E IR LSS F PR hkk

W{TH LF SUCTION NC LE SUCTION FLAP/AILERDN
2Y/8 SCL SCD1 SCMICs4) SCL 5CD1 SCMIC/a) FCN FCX FCH
YI (b, 2) c c < c [ [+ c C,
£ dy m{(C/4} ty di v Bte/a) b c"f he
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5.2 Printed-Output Format Summary {Continued)

TABLE 5.04 - SPATTALLY-INTEGRATED ATRLOAD COEFFICIENTS

[A] NSURF Execution Mode

INTEGRATED AIKRLOAD COEFFICIENTS-5URFACE NGS5, = Ny - N

Yy T N Ty I Ty LTIy
E FoH ECX ECY ECL ECD ECHP ECMR ECMY EXa EZa ES =MeC E

. c c c ¢ C = Z= 5 C
! . Y L D, QueEr4) o CHyaw T8 (/4

f |

e#e A[RLOAD SUMS e«se

AC '
cé
AC
Ca

s DETERMINANT= 2 * gCALE= & "

——— — —— —
— - — — —
- — — —— — —
— - — — — —
[ -
—r— — = - — —
- — = - - —
- - - = - —
— — — — —

— - - — — — —
- — — — — —_

et

[B] ISURF Execution Mode

nING AIPLIAD COEFFICIENTS
L T e YT RN a Y T TP T

NiL »CDI WCMP WL MR WCMY 1xL L1rL LIL DELTA SCALE
c % CM(E/Q) % Oy airload unit vector A s

e socrion v Y A R y Y

Note; Starred entries in the table (*) refer to calculated values of vortex-lift increments.

B

—aff—————

—— — — — — —
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5.2 Printed-Output Format Summary {Continued)

TABLE 5.05 - LINEARIZED (LIFTING-LINE} SOLUTIONS (ISURF Execution Mode Only)

[A] Basic Lift Distribution

LINEARIZED SOLUTION WING COEFFJCIENTS

SRR BABRRERARORERRRNEREOR IO A BONENIUPE S

WITH LE SUCTIQN NO LE SJCTION
ALFA WCL WeD WCM(G/4)  WCL WCO WCM(C/4)
C CD _ C C
L
Cucra) I, S, CHVCE/4}

[B] Linearized Solutions

LINEARIZED SOLUTION W]TH LE SUCTIQN

LA X RIS Y XIS NS SR RN RS Y ¥Y )

ALF 4 ALFARQ WeL WeL cMP CMR CHY
SLQPE SLOPE SLOPE
’ R c o = o m
* o L n mpitch Proll -Ya“
WITH LE SUCTJON NO LE SUCTION FLAP/&JLERDM
Y 2Y/8 SCL SCPRI SCH(C/4{ SCL SCDI SCMiCr) FCN PCXx
v Y/ (b/2) c e c e c e c e
. 2 di N(C/‘f}) !,v di,‘sf mv(C/ﬁ} nf xf
WiTW LE SUCTION  weL= ¢ ./ Wchle ¢y AL -TAR LA AL LI LN
NO LE SUCTION / i / cra) 7 i
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5.2 Printed-Qutput Format Summary (Continued)

TABLE 5.05 - LINEARIZED (LIFTING-LINE) SOLUTIONS (Continued)

[C] Spatially-Integrated Linearized Sclutions

LINEARL ZED SOLUTINN WITH LE SUCT ITON
LRI TR R e R I RS Y E L E N T T Ty Y

ALFa ALFARD wWCL wCL CMn CMR My
SLOPE SLOPE SLNpE
R c o - o o
a Ry L n Poitch Proll Pyaw
Y 2Y/B SciLal SCLB SCL SCM{lra)
- Y/ (bf2) Cyal ey <, “mic/4)

TABLE 5,06 - JOB/JOBS TERMINATION OUTPUT

[A] NSURF Execution Mode

swew J0p T[ME= ¢ / ELAPSED TIME= ¢ / NOL,PLOT FILES® n / NSURF EXEC. VERSIDN 6-18-72 sess
2 P

1

(X IS SRR R AL L 2 SRR RN R SRR ER SRR RS YR A2 2 22 2 X R RN R R R R AR R R R R RSN RS FRRRR NS RN NS Y |
(XYY N A RS RS I YR S R R RN SIS TR S RS YR RS L R I R Ty Y Ry Y R R R NN YN N YR RY YRS S ) )

[B] ISURF Execution Mode

ssss OB TI{Me= t, / ELAPSEL TIME= t, / NO,PLOT FILESS= n, ¢/ ISURF EXEGC, VERSION 6~18~72 #ses

BASER N AR RGN PR E R e S RGN PR AP R AR R R TSR N TN LR AR NN E R R AR ARG SRR RR R B R R B EPB et E iRl ROES
I FE R R AN R E R E R R R R R R R SRS 22 22 R YRS RS R RS SRS RS RS RSN RN RS R 2 2



TT=¢

5.2 Printed-Qutput Format Summary {Continued)

2) Long—Print Output
TABLE 5,07 - VORTEX-LATTICE GEOMETRY DETAIL (One for Each Surface)

J X Y I L 18 EwW DulL DC DS
. - AC 4AS
J Y W W W oW
J K Xy Yy v 1xXv 1LYV 1Iv XH YN IN
k Coordinates of B(X,Y,Z} Unit Vector 1B Control Point P(X,Y,Z)

|
'

1XN 1¥YN 1IN
Notmal Unit Vector IN



[A

5.2

Printed-Output Format Summary (Continued)

TABLE 5.08 - LIFT DISTRIBUTION DETAIL {(One for Each Surface)

LIFT DISTRIBUTION DETAIL-BURFACE NO.= "5zt 8y, Ny

(XXZXER LRI A A SRR ISR 22 2 22 XX 2R 2lysly

J K PEX) PeY) P(Z) AREA CPN Gix) GrYy G{2)y VIEX) vItY) VI GAMA
I ok Coordinates of C(X,Y,2) 48 (cp T % ) Unit Vector 1V Induced Veloeity Vector vi Iy k
3) Debug-Print Output
TABLE 5,09 - VORTEX-LATTICE INDUCED VELOCITY MATRICES DETAIL (One for Each Surface)
VORTEX LATT{CE MATRIX DETAIL-BURFACE NO,e™;/t%, N
BARARBRERAUGERERBI PN AR R R ERENRR I RGP EERPRR RSSO RED
J K NP NG YFS{MaATY VINCMAT) P{X) PiY) P aix}) BeY) gl oix) DLy 8iz)
i km n ¥ oIN 'ij n.fﬁn Control Point P(X,¥,Z) Coordinates of B{X,¥,Z) Coordinates of D(X,Y,Z)
® “Tn



5,2 Printed-Output Format Summary (Continued)

4) Program Checkout and Debug Print Output

TABLE 5.10 - PROGRAM CHECKOUT AND DEBUG PRINT

[A] Induced Velocity Calculation Detail-Print

Origin: Subroutine V@RTEX (Al3 or Bll)

SOBUGVL

P = P(X,Y,2)

B = B(X,Y,Z)

D = D(X,Y,Z)

TANA = Tan(a) Branch «=-A-B
GAMA =T

PSIF N

vCos =1vi

SEND

$DBUGVE

PSIF R

vCOos = 1V, Branch D-E-w
$END

$DRUGV3S

PSIF RN

vC0S = 1Vi Branch BR-C-D
$END :

[B] Ground Effect Mirror Image Calculation Detall~Print

Origin: Subroutine REFLEC (A10 or B12)

SREFLEX :

PY z X of P(X,Y,2)

PY = Y of P(X,Y,Z)

X1 = X coordinate for intermediate point
Y1 = Y coordinate for intermediate point
PHI = ¢, rotation angle (radians)

ALFAR = gy, angle of attack (radians)

Ry = X coordinate of mirror-image point

RY = Y coordinate of mirror-image point

ZL. = Z coordinate to ground plane

COSR = Cos(d)

SEND
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5.3 Tape-Output Format Summary

In exercising the Calcomp/4060-microfilm plot-option of the program
through the execution of XQT TRWPLT, the auxiliary execution mode, a data
tape {(or an internal unit) has to be provided in addition to the plotting
instructions. The data tape is generated in the main execution modes of
program, AQT NSURF or XQT ISURF, when the tape output option is specified
in the input, i.e., NFLG(19) # 0 or IFLG(12), IFLG(13), and TFLG(l4) # 0.
The data in the data-tape is organized into a number of separate files,
each file containing a single sclution or a separate class of informa-

tion. The data in each file is organized as illustrated below:

Execution Mede | File No. Type of Information Reference
NSURF #1 Geometry for lst. Surface Example #1
#2 Geometry for 2nd. Surface {Section 6.2)
#3 Geometry for 3rd. Surface

#h
#5 } Geometry for 4th. Surface

#6
} Geometry for 5th. Surface

#7
ISURF #1 Geometry for lst. Surface Example #2
#2 Chordwise pressure distribution | (Section 6.3)
3 Spanwise airload distribution
4 Linearized airload solution

The data record format adopted for each file is given by

IREC, N, DATAl, DATAZ’ cieany DATAN,

IREC, N, DATAl, DATAZ, creeey DATAN,
iy n 1] " r

END @#F FILE

where
IREC is the record type or number
N is the number of variables

DATAi is the ith variahle in the record

The definition of the variables that are output in the data-tape is

presented in Table 5.11.
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TABLE 5.11

TAPE-OUTPUT FORMAT SUMMARY

File | Execution Origin Recprd Ne. | Ne. Words Data Function
Mode Routine No. TREC N
1 6 Ko Yooy Zooy Xy Yooy 2oy
LE' LB' LE’ "TE’ TE' TE Isometric Projection of the
i NSURF A03 2 3 XFl’ Tpr» zFl' Nth Lifting-Surface Geometry
3 3 Xpar Tpa gy
1 7 Y, XLE’ XC/4’ XTE' XHF’ CW’ CF,
2 2 YFl’ XFl’ Ortographic Projection of the
3 5 v XF Ith Lifting-Surface Geometry
* » .
i | 1sURE 503 F2' Pl
4 3 Y, Zyp Zops
5 6 X . Y ) Z ) b4 1 ¥ s Z )
LE’ 'LE’ 'LE® "TE' TE' 'TE Isometric Projection of the
6 3 XFl’ YFl’ zFl’ Ith Lifting-Surface Geometry
7 3 %90 Tpp» Dy22
1 2 x/c, (c. -c¢ ) Chordwise Pressure Distribution
Py P
k ISURF BOS ¥/by S0y C4r Cuicse)? SnLt Sx.? Cn Span Distribution of Section
2 10 £ £ £ Alrload Coefficients for
C, 2 G40 € ’ Vortex-Lattice Soluti
Qv dv mv(C/ﬁ) ° on
. ¥/b, ¢, c.5 € y 2 C .o T o s . .
1 10 g* "4’ "m{C/4)” "mg ¢ By Span DMistribution of Sectien
c c c Adrload Coefficients for
1 15GRF BO6 L T Linearized Solutions
2 7 a, €., C., s , Co o Spatially-Integrated
L° D CM(C/4) CLv Dv CMv(C/ﬁ) Airload Coefficients




5.4 Execution Diagnostics and Job Abort Cutput

Aside from the system (the computer) diagnostic error messages that may
be output in the normal execution of the program, diagnostic or job termination
messages are output when unallowable errors are incurred in the execution.
Generally, these errors result because of bad input or because some of the cal-
culated dependent variables fall outside the range of the program. A complete
list of the error messages that may be output by the program and the corrective

action that should be taken for each individual case is presented below:

1) JPB ABPRTED BECAUSE, N@. @F LIFTING SURFACES = N EXCEEDS FIVE
Origin: Subroutine L@FT (AD3)

Cause: The number of lifting surfaces specified in the input
exceeds the maximum number of lifting surfaces allowed

in execution.

Correction: The absoclute wvalue sum of NWING, NFUS, and HVTAIL must be

less than or equal to five. Revise accordingly.
2) J@B AB@RTED BECAUSE, N@. @F SPAN ELEMENTS = NSE EXCEEDS 60
Origin: Subroutine L@FT (A03)

Cause: The number of spanwise elements of the vortex-lattice
geometric configuration exceeds the maximum number of

allowable elements.

Correction: Decrease the number of spanwise elements in the vortex-—
lattice by revising the entries in NFLG(1), NFLG(2),
.+, NFLG(5).

3) JPB ABPRTED BECAUSE, N@. @PF CH@RD ELEMENTS = NCE EXCEEDS TEN
Origin: Subroutine LAFT (A03)

Cause: The vortex-lattice number of chordwise elements assigned'to

the Nth surface exceeds the maximum allowable number,

Correction: The value assigned to NFLG(6), NFLG(7),l,or, NFLG(10)

cannot exceed 10. Revise these entries accordingly.
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5.4 Execution Diagnostiés and Job Abort Output {(Continued)

4)

5)

6)

7)

8)

JPB ABPRTED BECAUSE, N@. @F VPRTEX-LATTICE ELEMENTS = NVME EXCEEDS 100
Origin: Subroutine LIFTX (A04)

Cause: Too many elemental panels are considered simultaneously
in obtaining a solution, i.e., the number cof elements
in the induced-velocity matrix exceeds the maximum

allowable number.

Correction: A smaller number of lifting-surfaces or a smaller number
of elemental panels per surface has to be considered in
obtaining a solution. To achieve these objectives
revise the entries made for NSPLV, and NFLG(1l) through
NFLG(10}.

JOB ABPRTED BECAUSE, MACH N@. = MACHN EXCEEDS 0.90
Origin: | Subroutine MAIN (A1)

Cause: The free stream Mach Number assigned to a given solution

exceeds the maximum allowable limit of the program.

Correction: Revise the entries made for the MACHN array.

JPB ABPRTED BECAUSE, N@. @F SPAN STATI@NS = NSS EXCEEDS 30

Origin: Subroutine L@FT (A03)
Cause: : Toc much data input for the X, ¥, 2, E, C, and X@CR arrays.
Correctlon: Revise entries for NSS, X, Y, Z, E, C, and X@CR.

J@B ABPRTED BECAUSE, N@. @F CH@RD STATI@NS = NSC EXCEEDS 10

Origin: Subroutine LOFT {(AQ3)
Cause: Too much data input for X¢C and Z@C arrays.
Correction: Revise entries for NCS, X@C, and Z@cC.

JPB AB@RTED BECAUSE, N@. @F SPAN ELEMENTS = NSPE N@T PERMITTED

Origin: Subroutine L@FT (A03)

Cause! The number of span elements assigned to any lifting

surface has to be a positive integer.
Correction: Revise (increase) entries for NFLG(1), through NFLG(5).
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S.4 Execution Diagnostics and Job Abort Output (Continued)

9) JPB ABPRTED BECAUSE, N@. PF WING CHPRD ELEMENTS = HWCE N@T PERMITTED

Origin: Subroutine L@FT (A03)

Cause: Too few chordwise elements assigned to the Nth lifting
surface.

Correction: Revise (dincrease) entries for NFLG(6) through NFLG(10).

JPB AB@RTED BECAUSE, INPUT ERR@R IN NSS FLAG, NSS{N) = IT.LT.NSS(M)=12

Origin: Subroutine LAPFI (A03)
Cause: Input error incurred in the NSS array specification.
Correction: Revise entries for NSS array.
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5.5 ALPHABETICAL LIST OF GUTPUT QUANTITIES

* PROGRAM DUTPUT OPTIONS «

------------------- e — ————

(1) -

(2)

(3)
(4y -

(5) -

SHORT-PRINT QUTPUT,
LONG=PRINT OUTPUT,
NEBUG-PRINT OUTPUT,
PROGRAM-CHECKOUT,

PLOT TAPE QUTPUT,

NFLG(20),0R, IFLG(L0),EQ,0,
NFLG(203,0R, IFLG(10?.G6E,2,
NFLG¢203,0R IFLG(10)4GE 43,
NFLG(20).0R IFLGLL0}GE, D,

NFLGEL9) . ORWEIFLGIT),1211,24),GE 4

# INPUT-DaTA OUTPUT - NAMELIST INPUT »

NAMELIST INPUT.

o o A T T o e e Ak e T e

SEE INPUT VAR[ABLES LIST (SECTION 3,4) FOR DEFINITION

OF [NPUT VAR[ABLES [N NAMEL1ST [NPUT,

* STANDARp-PRINT QUTPUT - SHORT-PRINT, LONG-FRINT, OR ppgUG-PRINT

o o o g T AP T R R e W e e e o ek R O ST e T S e S A e Ty ey S RN M AR A

VARIABLE COMMENT  |UNITS T DEFINITION
AC INTG,COEFF, AERDUDYNAMIC CENTER FOR ELEMENTAL SURFACE NO, 1.
ALFA DEG, ANGLE OF ATTACK MEASURED RELATIVE TO THE FREE
STREAM VECTOR AND THE X-cOORpDINATE AXIS,
ALFARZ ISURF DEG, | WING ANGLE OF ATTACK FOR CL=0,0,
ALTITURE L ALTITUDE ABOCE THE GROUND PLANE, 1,E,, THE
SHORTEST STRAIGHT-LINE DISTANCE MEASURED FROM
THE COORDINATE SYSTEM QRIGIN (Xsy=z=0) TD THE
GROUND PLANE,
AREA GEQOMETRY | L##2 | PROJECTED ARE& OF LIFTING SURFACE.
AREA ND.GE,2 L*#2 | AREA OF AN ELEMENTAL SURFACE,
AREA GEOMETRY | L##2 | REFERENCE AREA UBED FOR NORMALIZING THE C.G.
sice) AERODYNAMIC COEFFICIENTS,
ASPECT RATIZ GEOMETRY ASPECT RATIO OF LIFTING SURFACE, 1,E,, EQUAL TO
(SPANs*2)/AREA
8(X) ND,GE,5 L X-COORDINATE OF POINT BUX,Y,Z) THAT DEFINES
THE GEOMETRY OF THE VORTEX FILAMENT B-D,
BLY) ND.GE 5 L Y-COORDINATE OF POINT BUX.Y,Z) THAT DEFINES
THE GEOMETRY OfF THE VORTEX FILAMENT B-p,
a(2) ND.GE,S k Z-COORDINATE OF pPOINT B(X,Y,Z) THAT DEFINES
THE GEOMETRY OF THE VORTEX FILAMENT 8-D,
C(FLAP) GEQMETRY L CHORD LENGTH OF FLAP AND/OR A|LERONS,

tB1ank entries denote dimensionless quantities.
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5.5 ALPHABETICAL LIST OF OUTPUT OUANTITIES (CONTINUED)

VARIABLE COMMENT | UNITS DEFINITION
C(TaB} GEOMETRY L CHORD LENGTH OF TaB QR AUXILIARY FLAP BURFACE,
CewING) GEOMETRY b CHORD LENGTH OF LIFTING SURFACE CHORU~PLANE,
¢ INTG,COEFF, CENTER OF GRAVITY LOCATION DEFINED 8Y REFERENCE
DIMENSJONS
CHERR GEOMETRY L REFERENCE CHORD LENGTH USED FOR NORMALIZING THE
ciCG? C:G+ AERQDYNAMIC COEFFICIENTS,
CMP SLAPE I SURF WING PITCHING MOMENT CQEFFICIENT SLOPE, l.E..
= p{WwCMPI/DCALFA Y,
CMR SLpPE I SURF WING RpLy ING MOMENT COEFFICIENT SLOPE. I,E,,
= D(WCMR)/D(ALFA),
CMY SLGPE | SURF WING YAWING MOMENT COEFFICIENT SLOPEs [+E«
= DIWCMYI/DLALFAD,
cPN ND.GE, 2 NORMA|, FQRCE PRESSURE COEFFICIENT FOR AN
ELEMENTAL SURFACE,
DiX) ND.GE .5 L X=COORDINATE QF POINT D(X,Y,Z) THAT DEFINES
: THE GEOMETRY OF TWg VORTEX FILAMENT B=D,
DlY) ND.GE,5 L X=COORDINATE OF POINT D{X,Y,Z) THAT DEFINES
THE GEOMETRY 3F TWE VORTEX FILAMENT B-D,
DtZ) ND,.GE,5 L X-COORDINATE OF POINT D(X,Y,Z) THAT DEFINES
THE GEOMETRY OF THE VORTEX FILAMENT B-D,
DeC ND.GE,1 L CHORD [NCREMENT OF a VORTEX=LATTICE ELEMENTAL
SURFACE.
#DETERMINANT |INTG.COEFF, VALUE QF DETERMINANT [N VORTEX-~LATTICE MATRIX
INVERS [ ON,
DIHED{MGC/4) GEOMETRY | DEG, | DIHMEDRAL ANGLE BASED ON THE 1/4-CHORD LOCATION
: OF THg MEAN GEOMETRIC CHORD ANpD ROOT CHORD
SPAN STATIONS,
oS ND.GE 1 |l.%#2 TRUE AREA [NCREMENT QF A VORTEX»LATTICE
ELEMENTAL, SURFAGE,
OwWL ND.GE,1 L TRUE SpAn DIMENSJON QF A& VORTEX=LATTICE
ELEMENTAL SURFACE,
E INTG.COEFF., DESIGNATION OF ELEMENTAL SURFACE (NTH SURFACE).
EB INTG,COEFF,| L SPAN OF ELEMENTAL SURFACE.
ECD INTG. COEFF, INDUCED DRAG COEFFICIENT FOR ELEMENTAL SURFACE,
ECL INTG,COEFF, LIFT COEFFICIENT FOR ELEMENTAL SURFACE,
ECMP INTG. COEFF. PITCHING MOMENT COEFFICIENT FOR ELEMENTAL
SURFACE .
ECMR INTG,COEFF, ROLLING MOMENT COEFFIGIENT FOR ELEMENTAL
SURFACE .
ECMY INTG.COEFF,

YAWING MQOMENT COEFFICIENT FOR ELEMENTAL SURFACE
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5.5 ALPHABETICAL LIST OF OUTPUT QUANTITIES {CONTINUED)

VARIABLE COMMENT | UNITS DEFINJTION
ECN INTG, CQEFF, NORMaL FORCE COEFFICIENT POR ELEMENTAL SURFACE,
£ECX INTG, COEFF, HORIZONTAL FORCE COEFFICIENT FOR ELEMENTAL
SURFACE .
ECY INTG,CQEFF, SIDE FORCE COEFFICIENT FDR ELEMENTAL SURFAGE,
ELAPSED TIME COMMENT TIME ELAPSED SINCE START OF EXEGUTION,
EMGC INTG,COEFF,| L MEAN GEOMETRIC CHORD OF ELEMENTAL SURFACE.
ES INTG.COEFF.| L##2 | AREA OF ELEMENTAL SURFACE.
EW ND,GE,1 L TRUE SPAN COORDINATE MEASURED AT POINT B OF AN
ELEMENTAL SURFACE VORTEX FILAMENT,
EXA INTG,COEFF.] L LONGITUDINAL STATION FOR L/4-CHORD POINT
LOCATION OF ELEMENTAL SURFACE MEAN GEOMETRIC
CHORD,
EZA INTG.COEFF.} L WATERLINE STATION FOR 1/4=CHQRD POINT LOCATION
OF ELEMENTAL SURFACE MgaAN GEOMETRIC CHORp.
FCH 15URF HINGE MOMENT SECTION CQEFFICJENT FOR FLAP OR
ATLERON CONTROL SURFAGES,
FCN I SURF NORMAL FORCE SECTION CQEFFICIENT FOR FLAP OR
AlLERON CONTROL SURFACES,
FeX ISURF CHORDWISE FORGE SECTION COEFFIGIENT FOR FLAP OR
AILERDON CONTROL SURFALES,
FLAP DEFLEC | GEOMETRY | DEG, |FLAP DEFLECTION, I1,E¢s + 3 DQWN,
FLAP SPaN1 GEOMETRY L OR L/B| SPaN LOCATION OF THE INNER EDGE QF THE FLAP,
FLAP SPaAN2 GEUMETRY,L OR L/B| SPaN LOCATION OF THE OUTER EQGE OF THE FLAP OR
| INNER EDGE OF THE AILERON,
FLAP SPAN3 GEOMETRY L OR L/B|SPAN LOCATION OF THE OUTER EDGE QF THE AlLERON,
FUS STy GEOMETRY L LONGITUDINAL STATION (X-COORDINATE) FOR THE
Xiee) LOCATION OF TWg CeNTER OF GRAVITY,
GAMA ND,GE,2 STRENGTH pR CONCENTRATED VORTICITY FQR THE
VORTEX FILAMENT OF AN ELEMENTAL SURFACE DEFINED
BY THE POINTS B(X.Ys2} AND D(XeY,2),
X ND .GE, 2 X~COMPONENT OF THE UNIT VEGTOR THaT DEFINES THE
LINE OF ACTION OF THE LIFy FORCE ACTING ON AN
ELEMENTAL SURFACE,
GLY) ND,GE .2 Y-COMPONENT OF THE UNIT VECTOR THAT DEFINES THE
LINE OF ACTION OF TWE LIFT FORGE ACTING ON AN
ELEMENTAL SURFACE,
G(2) ND.GE, 2 Z~COMPONENT OF THE UNIT VECTOR THAT DEFJNES THE
LINE OF ACTION OF THME LIFT FORCE ACTING ON AN
ELEMENTAL SURFACE,
J SPAN ARGUMENT OR INDEX,
Js TiMe COMMENT TIME ELAPSED FOR EXECUTJON OF L4ST J0B,
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5.5 ALPHABETICAL LIST OF OUTPUT QUANTITIES (CONTINUED)

VARIARLE COMMENT | UNITS DEFINITION
K CHORD ARGUMENT QR [NDEX,
L/D 1SURF LIFT TO DRAG RAT}O,
L,AIL DEFLEC GEOMgTRY | pgG. | LEFT AILERON DEFLEGTION, l4Eey * 5 DOWN, ANp,
vZUP'
MACHN MACH NUMBER OF THE FREE STREAM VELOC]TY.
Mg aN cH®Rp GEOMETRY L MEAN CHORp OF LIFTING SURFACE, U,E+» EGUAL TO
AREA/SPAN
MGC (MAC) GEQMETRY L MEAN GEOMETRIC CHORD THAT IS DEPINED EQUAL TO
THE MEAN AERODDYNAMIC CHORD,
ND QUTPUT VALUE ASSIGNED TO NFLG(20) OR [PLG(10Q),
NG ND.GEsS SECOND ARGUMENT OR INDEX OF VORTEX-LATTICE
INFLUENCE COEFFIGIENT MATRIx,
N@, CHERD GEOME TRY NUMBER OF CHORD DISCONTINUITIES FOR THE LIFTING
0! ScpN, SURFACE VORTEX-LATTICE REPRESENTATION,
Ng.CHERD GEQMETRY NUMBER QF CHQRD ELEMENTS FAR THE _IFTING-
ELEMENTS SURFACE VORTEX=-LATTIGE REPRESENTATION,
Ng,PLET FILES COMMENT NUMBER OF FILES QUTPUT ON UNJT KT2 THAT ARE
USED IN THE FROGRAM PLOTTING OPTJON,
NG, SPAN GEOMETRY NUMBER OF SPAN ELEMENTS FOR THE LIFTING-SURFACE
ELEMENTS VORTEX~LATT]ICE REPRESENTAT]ON,
NP ND,GE,5 FIRST ARGUMENT QR [NDEX QF YORTEX-LATT]CE
INFLUENCE COEFFICIENT MATRIX,
PUX) NO,GE,2 b K-COORDINATE OF A FIELD POINT AHQUT WH]CH
THE INDUCED VEBLOGITY IS CALGULATED,
PLY) ND,GE,2 b Y=COORDINATE OF 4 FIELD POINT ABQUT WHIGH
THE INDUCED VELOCITY 1S CALCULATED:
Pp(Z) ND.GE, 2 L Z~COORDINATE OF A FIELD POINT ABQUT WHICH
THE INDUCED VELOGITY IS CALCULATED,
RppT cHERD GEDMETRY L CHORD LENGTH QF THE ROQT STATION,
ROPT TWIST GEOMETRY | DEG, | GEQMETRIC TWIST OF CHORD PLANE AT THE ROQT,
STATION {WASHIN). WWERE,
+ = LEADING EDGE UP: ANp =~ » LEADING EpPGE DOWN,
R,AIL DEFLEC GEOMETRy | DEG, |RIGHMT AILERON DEFLECTION, 1,E, % = DOWN, AND,
-=UP’
*SCALE INTG, COEFF, AVERAGE VALUE OF ELEMENTS IN THE VORTEX=LATTICE
MATRIX
SCo SECT.CDEFF, SECTION DRAG CQEFFJCIENT,
sCo1 IsURF SECTION COEFFICIENT FOR INDUCED URAG,
sCL SECT,CQEFF, SECTION LIFT GoBFFICIENT,
SCLAY 1 SURF

ADDITIONAL LIFT DISTRIBUTION SECTION LIFT
GOEFFICIENT,
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5.5 ALPHABETICAL LIST OF OUTPUT QUANTITIES (CONTINUED)

VARIABLE COMMENT | UNITS DEFINJTION
SCLB 1SURF BASIC LIFT DISTRIBUTION (WCL®D,0} SECTJON LIFT
COEFFICIENT,
sgLe/a SECT.COEFF, SECTION SPAN WOADING COEFFIGCIENT: l.E.,
: SCL*(C/B),
SCN SECT,COEFF, SECTION NORMAL AJRLOAD CQEFFICIENT, [,Ey,
ACTING IN THE -Z DJRECTION,
SCX SECT.COEFF, SECTION CHORDWISE AIRLOAD COEFFIGIENT, [,Ey,
ACTING IN THE +X DIREGTION,
SMP C/4 SECT,.CQEFF, SECTION PITCHING-MOMENT COEFFICIENT ABQUT THE
LOCAL 3/4-CHORD LOCATION,
SPAN GEOMETRY b SPAN OF LIFTING SURFACE,
SPaN GEOMETRY L REFERENCE SPaN LENGTH USED FQR NORMALIZING THE
B(CG) C,G, AERODYNAM[C COEFFICIENTS,
SWEEP(MGC/4) GEOMETRY | DEG, | SWEEPBACK ANGLE BASEQD ON THE {/4-CHORD LOCATION
OF THE MEAN GEOMETRIC CHORD AND ROOT CHORpD
SPAN STATIONS,
TAB DEFLEC GEOMETRY | DEG. | TAB DEFLECTION, I.E.) + = DOWN,AND:= = UP.
TIP CHERD GEQMETRY L CHORD LENGTH OF THE TIP STATION,
TP TWIST GEOMETRY | DEG., | GEOMETRIC TWIST OF CHORD PLANE AT THE TIP,
STATION (WASHOUT), WHERE,
+ = LEADING EDGE UP, AND - = LEADING EDGE OOWN,
TWIST GEOMETRY | DEG, | GEOMETRIG TWIST QF THE CHORD PLANE. WHERE,
+ = LEADING EDGE UP,AND, ~ s LEADING EDGE DOWN,
VFS(MAT) ND.GE,5 |V/UFS | FREE STREAM VECTQR VELOCITY COMPONENT NURMAL
TO THE ELEMENTAL SURFACE AT THE COLOCATION
POINT PUX,Y.2),
VIN(MAT) ND.GE.5 |V/UFS | INDUCED VELOCITY VECTOR COMPONENT NORMaL TO
THE ELEMENTAL SURFACE AT THE COLOCATION PONT
PiXeY.Z) BUE TO THE VORTEX FILAMENT DEFINED By
BeXeYs2Z) AND D(XeYyZ) POJINTS,
vICX) NO.GE,2 V/UFS X«COMPONENT OF THE VELOCITY VECTQR INDUCED BY
THE SUM OF ALL ELEMENTAL SURFACE VORTEX
FILAMENTS,
vI(Y) ND.GE,2 |V/UFS | Y~COMPONENT OF THE VELOCITY YEGTOR INDUCED RY
THE SUM OF ALL ELEMENTAL, SURFACE VORTEX
FILAMENTS,
VI(Z) ND.GE:2 |V/UFS | Z=COMPONENT OF THE VELOCITY VECTQR INDWCED gY
THE SUM OF 4LL ELEMENTAL SURFACE VORTEX
FILAMENTS,
W SECT.COEFF, | L CUMULATIVE WETTED-SPAN OIMENSION IN CORE,
WCD1 | SURF WING INDUCED DRAG COEFFICIENT,
weL ISURF WING LIFT COEFFICIENT,
WCL SLAPE 1 SURF WING LIFT SLOPE, I.E,s WCL/{ALFA~ALFARE)
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5.5 ALPHABETICAL LIST OF OUTPUT OUANTITIES (CONTINUED)

VARIABLE COMMENT  |UNITS REFIN]TION
WCMP | SURP WING PITCHING MOMENT COEFFICIENT ABOUT $/4 Mac,
{MAC= MEAN AERQDYNAM]C CHORD!
WCMR ISURF WING ROLLING MOMENT GOEFFICIENT,
WCMY 1 SURF WING YAWING MOMENT COEFFICIENT,
WING STa GEOMETRY b SPAN STATION (Y-CDORDINATE} FOR THME LOCATION OF
Y(CG) THE CENTER OF GRAV]TY,
Wi NO,GE, 1 " SFAN COORDINATE |N-CQRE FOR POINT B QF AN
ELEMENTAL SURFACE VORTEX FILAMENT,
WL STy GEOMETRY VERT{CAL WATER-|INE STATION {(Z-COORDINATE) FOR
2(¢6) THE LOCATION OF THE CENTER OF GRAVITY,
W5 GEOMETRY W WETTED-LENGTH SPAN STATION,
X b X=COORDINATE DEF[NED FOR A RIGHT=NAND LOFT
COORDINATE SYSTEM,
XA (N 2C CAMBER L/C CHORD STATION NORMALJZED BY CHORD LENGTH FOR
THE NTH LOGATION: N®1,2,3,,,44s10.
XBAR GEQMETRY | . LONGITUDINAL, COORDINATE FOR THE 1/4~CHQRD
LOCATION OF THE MEAN GEOMETRIC GHORD,
X{C/4) GEQMETRY L LONGITUDINAL STATION (X=-COORDINATE) OF THE
1/4~CHORD LOCATION OF THE CHORD PLANE,
X(LE) GEOME TRY L LONGITUDINAL STATION {X~COORDINATE) OF THE
LEADING EDGE oF THE CWQRD PLANE,
XN ND.GE,1 L A~COORDINATE OF TWE COLOCATION POINY OF AN
ELEMENTAL SURFAgE,
X(TE} GEQMETRY L LONGITUDINAL STATIQON (X-COQRDINATE) QF THE
TRAILING EDGE OF THE CHORD PLANE,
XV ND,GE, 1 L X~COORDINATE OF POINT B OF AN ELEMENTAL SURFACE
VORTEX FLAMENT,
Y L Y-COORDINATE DEFINED FOR A RJGHT=HAND LOFT
COORDINATE SYSTEM,
Y SECT,COEFF, DIMENS[ONLESS SPAN COQRDINATE, I,E,s Y/SPaN,
YBAR GEGMETRY | L SPaN COORDINATE FOR TWE 1/4=GHORD LOGATION
OF THE MEAN GEOMETRIC cHWORp,
YN NO,GE,1 L Y=COORDINATE OF THE COLOCATION PQINT OF aN
ELEMENTAL SURFACE.
YV NO.GE, 1 L Y-=CODRDINATE OF POINT B QF AN ELEMENTAL SURFACE
VORTEX F]LAMENT
z L Z~COURDINATE DEFINED FOR 4 R}GHT-HAND LOFT
COORDINATE SYSTEM,
Zatn)/C CAMBER L/C VERTICAL L QGATION OF MEAN=CAMBER PLANE RELATIVE
70 THE CHORD PLANE AND NORMALIZED BY THE CHORD,
IBAR GEOMETYRY L VERTICAL COOROINATE FOR THE 3/4mCHORD LOGATICON
OF THE MEAN GEOMETR!C CHMORD,
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5.5 ALPHABETICAL LIST OF OUTPUT OUANTITIES (CONTINUED)

VARIABLE GOMMENT [UNITS DEFINJTION

N ND.GE,1 L Z=COORDINATE OF THE COLOCATION POINT OF AN
ELEMENTAL SURFACE,

7y ND,GE,1 L Z+COORDINATE OF POINT B QF AN ELEMENTAL SURFACE
VORTEX FILAMENT

1XL SECT,COEFF, UN]T VECTOR IN THE +% DIRECTION FOR SECTION
ATRLOAD,

1XN ND.GE, 1 X=COMPONENT OF THE NORMAL-UN]T~=VECTOR AT THE
COLOCATION POINT OF AN ELEMENTAL SURFACE,

1XV ND.GE, 1 X-COMPONENT OF THE UNIT VECTQR THAT DEFINES THE
SPANWISE ORJENTATION OF THE VORTEX FILAMENT OF
AN ELEMENTAL SURFAGE,

1YL SECT.COEFF. UNIT VECTOR IN THE +Y DJRECTJON FOR SECTION
AIRLOAD.

1YN NO.GE, 1 Y~COMPONENT OF THE NORMAL=UNJT=VECTOR AT THE
COLOCATION POINT OF AN ELEMENTAL SURFACE,

1YV ND, GE, 1 Y=COMPONENT OF THE UNIT VECTOR THAT DEFINES THE
SPANWISE ORIENTATIQN OF THE VORTEX FILAMENT OF
AN ELEMENTAL SURFACE,

12L SECT,COEFF, UNIT VECTOR IN THE +Z DJRECTION FOR SECTION
A1RLOAD.

1IN NDLGE L Z~COMPONENT OF THE NORMAL~=UN]T=VECTOR AT THE
COLOCATION POINT OF AN ELEMENTAL SURFACE,

12V ND.BE, 1 Z~COMPONENT OF THE UNIT VECTOR THAT DEFINES THE

: SPANWISE ORIENTATION OF THE VORTEX FILAMENT OF

AN ELEMENTAL SURFACE,

* PROGRAM=-CHECKOUT OUTPUT ~ NAMELIST DBUGVY,

oglGva, DBUGVS; OR REFLEX »

VARTARALE COMMENT  |UNITS DEFINITION

ALFAR ND.GT,15 | RAD, ANGLE QF ATTACK,

B ND«GE 5 b X=¥=Z COQRDINATES OF POINT B(X,Y,Z) THAT
DEFINES THE LOCATION OF THE ELEMENTAL VORTEYX
FILAMENT B=D,

c@sr ND.GT,15 COSINECALFAR),

D ND.CE 5 b X~Y=Z COORDINATES QF POINT D(X,Y,2Z) THAT
DEFINES THE LOCATION OF THE ELEMENTAL VORTEX
FILAMENT B=0,

GAMA ND.GE,5 STRENGTH OR CONCENTRATED VORTICITY OF THE
VORTEX FILAMENT B=p.

P ND,GE,5 L X=Y-Z GOORDINATES OF THE FIELD POINT P(X,Y,Z),

PHI NP.GT,15 | RAD, |ROTATION ANGLE,
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5.5 ALPHABETICAL LIST OF OUTPUT OUANTITIES (CONTINUED)

VARIABLE COMMENT | UNITS REFINITION
PSIF “ND,GE,5 INFLUENCE FUNCTION P§I,
pX ND.GT 15 L X-COORDINATE,
PY ND.GT,185 h Y-COORDINATE,
RX ND.GTy15 L X-COORDINATE FOR [MAGE POINT,
RY ND.GTy15 L Y-COORDINATE FOR IMAGE POINT,
TaN& ND,GE.5 TANGENT OF ALPHA,
veds ND.GE,5 X=-Y=1 COMPONENTS OF THE INDUCED VELOCITY
g%EIgEN¢TBngNT P{X+¥,Z) DUE TO THE VORTEX
X1 ND,GT,15 L X~COORDINATE FOR INTERMEDIATE PONT,
Y1 ND.GT,15 L Y~COORDINATE FOR INTERMEDJATE PO[NT,
L ND,GT,15 L ALTITUDE,
5.6 LIST OF ABBREVIATIONS FOR OUTPUT
ALFa ANGLE OF ATTACK
AlL ATLERON
ASS1G,  ASS|GNMENT
CAMBER  AIRFO|L SECTION MEAN CAMBER SPECIFICATIONS
Ch LIFT COEFFICIENT
CONS, CONSTANT
CiG. CENTER OF GRAVITY
DEG, ANGLE MEASURED IN DEGREES
DiM, OIMENSION
EQ, EQUAL
EvG. FOR EXAMPLE
GEMETRY LIFTING SURFACE GEOMETRY SPECIPICATIONS
.GE. GREATER OR EGUAL
GT. GREATER THAN
INTG, CPEFF, SPATIALLY~=INTEGRATED COEFFICIENTS
1:E. EQU[YALENT TO
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5.6 LIST OF ABBREVIATIONS FOR QUTPUT (CONTINUED)

L LINEAR QIMENS]ON

LE. LESS OR EQUAL

LT LESS THAN

L/8 LINEAR DIMENS]ON NORMALJZED BY THE SPaN
L/C LINEAR DIMENS]ON NORMALJZED BY THE CHORD
a2 AREA UNITS, I,E.,s LINEAR UNITS SGUARED

NDyGE.1  NFLAG(Z20) OR IF,4G{10) GREATER OR EQUAL TR 1
ND'GE.2 NFLAG(20) OR JF,AG(10) GREATER QR EGUAL TO 2
ND+GE5  NFLAG(20) OR |FLAG{10) GREATER DR EQUAL TO 5
NDyGT,15 NFLAG(20) OR IFLAG(10) GREATER THAN 15

grT, OPTIONAL
RAD. ANGLE MEASURED. [N RADJANS
REF REFERENCE

BECT,CPEFF. AIRLOAD SECTION COEFFICIENTS
SURF . SURFACE
V/UrFSs VELQCITY NORMALIZED AY THWE FREE STREAM VELOGITY
& MULTIPLICATION
» - EXPONENTIATION
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6.0 EXAMPLE PROBLEMS

6,1 [INPUT-DATA LISTINGS

EXAMPLE PRCBLEM ND. 1 - MULTIPLE SURFACE ANALYS]S CAPABILITY DEMONSTKATION

RER AR R AL AL Il Ly L R T R Y L Y ¥ ¥ F P s e Ty

VI RUN T54389,TAW,1001.33034,1001,C,5%/1 GOMEZ TRW
¥ PLT
¥N MSG FILE REG, TA&FE 1 FM432 3 FSTRN 3}
V¥ A5G Xm=Alj202
V 456G F
v XQT CUR
TRW X
ERS
PEF X
IN %
TRI ¥
¥ QT NSURF L
EXaMPLE PROBLEM NO, 1 = MULTIPLE SURFsCE sNaLYEIS CaPaplLITY DEMONSTR,LTION
TaSK 102« PROJECT 33034, MJO 147033, AERQpYNAM[ ANALTE;S AND DESBIGN
SUBSONIC-FLDy LIFTING SURFACE aNALYSIS, TRy PROGRAM NO, HAQi0B {NSWHF)
4,V GOMEZs S JULY 1972

SINPUT
NWINGEZ2: NFUS®1, NVTA(Ls-2,
MU INGEY,
NSB(1333, NCS¢1)m2, NFLG{1)%28, NFi.Geb)=4, NFLG(1l)al,
X(1)e3a30,. Yt1120.,40,,140., Z641=2%0,.-17,833, E{1)0284,,=1,, XOCR{11®3%1,,
cil)= 2#40,,10,¢ XOgl1,1)50,.1s FLAPL{1203%0,30, TABgi1)n3eg,08,
FLAPDJ{L)w 404y AILDJC(1,1)2=20,415., uFLlPi‘xllau|NFLEP2(1lldo.,wFLlelzlzitu..
MHTAILel,
NSS(21s8, NCS(2122, NFLG(2)38, NFLG(/I1e3, NFLG{12)m §,
(4132415000 YCAI®0,,40., Z04)m 20-20,, El4)}92wad, XOcR{4)IoRa1,, CleIx30.,204,
XoCl1.23=3410a FLAPC(4122%10,, TABCL#)}=283,,
FLAPDJ(212=304, WFLAPL{2120,  yFLAP2(2 740, FLAPS(2 ) o4p .,
MFUSELRL.
NSE(3Y87, NCS(3132, NFLG(3)1=2, NFLG(B}x4, .
X(B)=28-50,, Y{8IEQw0,, Z{b)eD,i~20,» E{6)3290,, XQCRI6)m280,, C{BICB0,4200., 39 PUNCHED-CARDS INFUT DECK
X0C{1,3)x3,,1.,
MyTATLed. REQUIKED FOR XQi' NSURF
NSSC43a9, NoEia)=2, NRLG{4}cd, NFLGERod, NFLGI1M)e1,
X(B)w2#150,y Y{B)aZa4n,, 2{B)a=10,.,=40., g{B)=2¢0,, XQQR{DIE2ey,,
CiB)e28.,10,« XOC(1,4)e0,.1.5 FLAPC(E)c28g,5, Taacfa)-z-a.1a.
FLAPDJ{#)® 304, WELARLCA np  WFLAP2{#) 830, WFLARS{4)33D.,
NACELEaxl.
NSS§(5)n12, NCE(51®2, NFLGI5)22; NFLGI{10)=4,
XU1D)=38=304, YL10)®3wdQ.s Z(10)®10.+0.s=10,s ELLD|=3%0,, XDER{LDISI®D,
C(30)=30,, 2980, XgCi1,582=0,41 49
XeGed,Q, REPCE3Z,6081, REFE*2080,0, REFS5zBZp00,04
KT2=6. NFLG(19)®1: NJDB=1, 4LFA®10,: MACHN=0O,2, NSQOLYaiZnD,
SEND
EXAMPLE PROBLEM NO, 1 - MULTIPLE SURFACE ANALYS!S CAPABILITY DEMONSTRAT|ON
% [NPUT
ME[NGa2: MFUS®Dr NYTAIL=0:. NFLGIL9)ED. NSOLVES,1: 3.2) FLAPDJ® 3D, =101+
NELGLL)=id 4,
SEND
SENDJOBS
7 QT TRWPLT 1
KUNIT = &
ICCOMPE 0
NTRAN 3 0
IFRINYZ O
MTYPE = §
NOFSCLY 2
ISCALY = LeleSelelofobededsl
NKL = 24
MNER
MYL
NYH = 24
1PasNl ¢ 60D, 950
MPOSNZ ® 600, 925
NPOSN3 = 8004 900
NPOSNd = 6004 50
AHNOTL = 10 = EXAMPLE PROB, 1 = MULTIPLE-SVRFAGE
ANNQTZ2 2 1D = CAPABILITY DEMONSTALTIQN AUN
ANNOT3 s 1D = A.GOMEZZ & JuLy 72
ANNOT4 = 1D =
CHARSZ = 1.002400440.1.0
TITLg = !p = [SOMgTRIC PROJECTION OF LIFTING SURFACES

24
24

c ID @ HOR[ZDNTaL &4X15, SEMISPANS 120 PURCHED-CARDS INPUT DECK
= = VER
: 5] ERTICAL &4X%X{S SEMISPANS FEQUIRED FOR QT TRWFLT
T {PLOT-OPTION}
)
2,1y 3,1, ENDLST
FNOPLT
aNOTsSY = D
NoaDvY = 1
PLOT = 5.1 8410 ENQLST
£NDPLT

BLOT = 202, 312, ENOLST ORIGINAL PAGE IS
“Daby = 1 OF POCR QUALITY

PLOT ® 2,3: 313, ENDLST

ENOPLT
ENOFIL
HOADY ® 1
FLOT & 2,1, 3,1, ENOLST
EHOPLT
H0aDY = 1
PLOT = 5,14 &,1. ENDLST
ENDPLT
GENERAL NOTES: 1. ¥ =7/8 PUNCH
2. COMMENTS ARE PRINTED IN "TTALTC TYPE”
. DASHED-LINES THRTCATE THE START QF A NEW OUTPUT PAGE (— —— —— —— — — = = — . — )
4, BROKEN-SOLID-LINES INDICATES OUTPUT HAS BEEM EDITED ( ————r - —m— - ———)
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6.1 INPUT-DATA LISTINGS (CONTINUED}

NOADY = 1
PLOT = 2,24
ENDPLT
NOADY * 1
PLOT & 2.3,
EMDPLT
ENDFLL
HOADY 7 1
PLOT & 2,1
EMDPLT
HOADY 2 4
PLOT = 5,14
ENDPLT.
HOADY = 1
PLOT = 2,8
EHNDPLY
DAty = 1
ALOT = 2,3,
ENDPLT
ENDFIL
NOADY = 1
PLOT = 2,1,
EMDPLT
NOaDv = 1
P07 = 5,1,
ENDPLT
NOADV * 1
PLOT & 2,24
ENDPLY
NGADY s g
PLOT & 2,3,
EMDPLY
ENDFIL
HoADY = 1
PLOT = Z4is
ENDPLY
NO4DY s 1
PLOT = 5,1,
ENDQPLT
NQADY = 1
PLOT =z 2.2r
ENDPLT
HOADY = 1
PLOT = 2+34
ENDPLT
ENDFIL
NQADY ® 1
PLOT = 2.1,
ENDPLT
N4y = 2
PLOT & S41s
ENOPLY
NQaOy = 3
PLOT = 2,2,
ENDPLY
Noaly = 1
PLOT = 2,3,
ENDPLY
ENDFIL
NEADY = 1
PLET = 241,
ENDPLT
NOaDV = 1
PLOT & 541,
ENDPLT
MOADY = 1
PLOT w 2,24
ENDPLT
NOADY = g
PLOT o 2,3,
ENDPLY
ENDF L
ENDRUN
TEOF

3,2

3

31y

6,1,

2y

3.3

1l

el

32,

1.3,

35

LT3

3,2,

3,3,

Jele

8,%,

3,2,

3.3,

Jrts

LY

3424

3,3

ENDLST

ENDLST

ENDLST

ENDLST

EMDLST

ENDLST

ENDLST

ENDLET

ENDLET

ENDLET

ENDLST

ENDLET

ENDLST

ENDLST

ENDLBT

ENDLST

ENDLST

ENCLST

ENDLST

ENDLST

ENDLST

ENDLST
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6.1 INPUT-DATA LISTINGS (CONTINUED)

EXAMPLE PROBLEM ND. 2 ~ SINGLE SURFACE ANALYBIE CAPUBILITY DEMONSTRATIGN

LRI T T R ER LA ol Al iy Y Py ey Y Y e Yy Yy ey Y

VI RUN TH4S89,TRW.L1D02,3303A,1002,C,%5,1 GOMEZ  TRW
vN MSC FILE REG, TAPE 1 FH432 5 fFSTRN 1

v aSC ¥milp202
v 486 F
v Rt

v Xar Gur
TEW X
er g

PFF x
™ x

v XGT [SURF

ExaMPLE PAOBLEM NO. 2 - S[NGLE SURFACE aNaLYBI& CaPaB[LITY DEMONSTRAT|GN
TaSK 702, PROJECT 33034, MJO 147033, AgAQDYNAMIC ANALYS]S AND QESIGN
SUBSONIC-FLOW LIFTING SURFACE ANALYSIS, TRy PAOGRAM NO, MAQ108 (NSURF)
P A VLGOMEZZ 5 JYLY 1972

Ng§=2, NCBzZ, I[FLG{2}a0.16,0, [FLG(3)el.4,0, [FLG(B)=2Y, IFLGLLO]xS,
X=2%0,3, ¥=0.0,30.04 Z#2%3,0. E®2%0,0, C=15.045,0, XDER=022%r XOC20:0s440
WELAPL1E00 . WELAPRZN,625, WELAPI®1.Q, FLAPGLRG, 25, WSMDTR®D,2%,

PMECF23, LDAAGE3, CLEANF=0,Q03%5: NJOBN1: MalHNeg,2, ALFASP, PELALFu=12,
FLAPDRJ=3C, 04 41LDJ=10,0.-15,0,

KT238, IFLGI11)mésy,

:J:ng9| wlL*Ll, 04,0.2%,0.5,0,75,1.0,1,25,1,%,4,.7%,2,0,

E

i4 PUNCKED-CARDS INPUT DECK
REQUIRED FOR XJT ISURF

v XQT TRWPLT
KUNIT =
[CCOMPE D
NTREN &
1PRINT® O
NTYPE = 0
HOFSCL® 1
1SCALY = 19101010240, 1000001
NXL ¥ 24
MXR v 24
NYL o 24
NYH = 24
MPOSNL % 800+ %50
NPOSNZ 600, 923
NPOSNMI 3 60D %00
NPOSN4 anas 80
CHARSZ 1,0. 1,3, 1.0, 1.0
ANNOTY Io = €XAMPLE PROB, 2 = SINGLE-SURFACE
ANNOT2 CaPLBILITY DEMONSTRATION RUN
ANNOT3 A, GONEZs B JuLy 72

ANNOT4
TITLE LIFTING SURFACE PLANFURM GEQMETAY
XLABEL HORIZONTAL AX1S) SEMISPANS

YLAREL VERTICAL AX[S SEMISPANS
X0 2=1,1

XHI = 1,1

YL s -9

A RHERNHU B LT
T

205 PUNCHED-CARDS INPUT DECK
REQUIRED FOR XQF TRWPLT
(13 FIGURES)

YHI = 1.7 FIGURE # 1, PLANFORM VIEW OF WING

PLAOT = 1,1, 241, &sls ENDLST
ENDPLT

ANOTSY = 0

NOapvs 1

PLOT = 1,2, 2,2, ENDLST
EMDPLT

NDADY=® 1

PLOT & 1,3+ 2,3+ ENDLST
ENDPLT

NEADVE 1

PLOT & 1.4 249, 344, ENDLST

ENDPLT

TITLE = D = ISDMETRIC FRQJECTION OF WING PLANFORM
YLo = -1,1

YHI & 1.1

PLOT # 1,5.° 25, EMNDLST
ENDPLT

HOADYV » 1

pLOT = 3.5« 4s5. ENDLST
ENDPLT

HOADY 2 1

PLOT 3 16 2¢6r ENDLST

Noaly = 1 PIGURE § 5, TSOMETRIC PROJECTTON OF WING

PLOT = 1+7: 2:71 EMNOLST
ENOPLT

PLOT = 5,5, 2,5, ENDLST
ENOPLT

HQabv T 1

PLOT = 6,5, 4,8, ENDLST
ENDPLT

Hoapy = 1

PLOT = 3,64 2,0, ENDLST
ENDPLT

N0ADV = 1

PLOT =2 5.7: 247+ ENDLST
ENAPLY
ENDFIL

ANNQTL
aNNOTZ
ANNOT3
ANNOT4
CHARSZ
TITLE

XLABEL
vLABEL
L0 = 0,0
xHl z 3.2

10 = EX4MPLE PROB, 2 = SIMGLE=SURFACE
= CAPABILITY pgMONSTRATJON RUN
AJGOMEZ/ 5 Julby 72

1.0+ 1.0, 2.0, 1,0

10 = CHORDW!SE PRESSURE DISTRIBUTION {LRL~CPU)
1D ® HORIZONTAL DISTANGE: GHQORQDS

1o = DIFFERENTIAL PRESSURE COEFFIGIENT

T TR T ]
i=1
Mo

YLO 23,2 FIGURE # 3, CMORDWISE PRESSURE DISTRIBUTION

YHI = 9.0
cApo = 0,0, 0,0

PLaT 1.1, 2,4, ENDLST
E4DPLT
NOADY = 1
CADD = 1.2. 0.9
EzlﬁgIT. 1,2+ 2.2, ENDLST ORIGINAL PAGE IS
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6.1 INPUT-DATA LISTINGS (CONTIKUED)

NQADV ¥ @

caDD = 4,4+ 1.0

PLOT ® 1,4, 2.6, ENDLET
ENDPLY

MOAQY w1

caDD & D62 1.3

PLOT & 1,56, 2,8, ENDLST
EndoLY

NOADY = {

cabo = 3.8 2.0

PLOT = 1,8, 2.8, ENQLST
ENOPLT

NQADV E

¢ab0 * 1.0+ 2.5

pLeT = 1.9, 2,9, ENDLST

ENDPLT

naaDy % 1

calD = 1.2, 3,0

PLOT * 1,11.2,11.ENDLST
ENDPLT

HQADY k4

caph 2 1.4, 3,5

PLOT 3 1.13.2.43,gNDLST
ENOPLY

HOADY = 3

cabD = 1.6, 4,0

PLOT ® 1,1%+2,15,gNDOLET
ENDPLT

NOaDV ® %

CADD = 1.8, 4.5

PLOT ® 1,18.2,36.EMpLST
ENQPLT
ENDFIL

TITLE = 10 = SPAN AIRLDAD DISTRIBUTION

XLaBEL = 10 * HORIZONTAL OCISTANCE. SEMISPANS
¥LagEL = 1D ® SECTION LIFT COEFFICIENT cL
cabd » 0,040.0.04040.0.G:0:0.,0¢0+0+0.0.0.,040,0
XLD #=1.,2

XHI = 1,2

YMl 3 3,0

YLD » -1,8

PLOT = 1,14 2.1, ENQLST
EHRPLT

YL4BEL = [0 = SECTION INDUCED DRAG COEFFICIENT cp!
PLOT = 1.1, 3.3, ENDLGT

PICURE § 4, SECTION LIFT COEFFICIENT

i

]
FIGURE ¥ 5, SECTION INDUCED DRAG COUEFFICIENT
1

PIGHRE § 6, SECTTON PITCHING MOMENT COEFFICIENT

ENDPLT
VLAEEL o |0 = SECTION PITCHING MOMENT CQEFFJCIENT EMAC
y.o = -1,5
YHI » 1.0
PLOT 2 3,4+ 4.1. ENDLST
ENDPLT
EYDFIL
TITLE ID # LINEAR SOLUTION « SPAN 4[RLDAD DISTRIBUTION

XLABEL
YLABEL
XLO 2 -
XH[ = 1
¥LO » =
YH] = 3
PLOT =
ENDPLT

NQ4apV = 1

PLOT = 1+2y 292« ENDLST

ENDPLT

HOADV % 4

PLOT = 1.3+ 243, ENDLST

ENDPLT

HOADV = 1

PLOT = 444+ 214, ENDLST

ENDPLT

NOADY = 1

PLOT » 1,8 2:5) ENDLST

ENDPLT

HOADY * 1

PLOT = 1,8, 2161 ENDLSY

ENDPLT

Hoapy = i

PLOT = 4,7 2¢7+ ENDLST

ENDPLT

HoADY v 1

PLOT = 1,8, 2¢8, ENDLST

ENOPLT

YLABEL = 10 ® SECTION [NDUCED DRAG COEFFICIENT Rt
PLOT * 1,1r 3r1s ENDLST

ENDPLY
NQsDY =
PLGT =
ENDPLY
NOaDY = 1

PLOT = 1,3, 35,3, ENDLST
ENDALT

HOADY = 1

PLOT = 1,4, 3,4, ENDLSY
ENDPLT
H0ABY =
PLOT =
ENDPLT
NDADY = 1

PLOT = 1,8, 3:8. ENDLST
ENDPLY
NIADY
PLOT
ENDPLT
BADY = g
PLOT = 1.B. 3.8 ENOLST
ENCPLT
YLABEL = 1
¥L0 s -1,5
YHI = 1,3
PLOT = 1.1, 441,
ENDPLT

NDADY 3

FLOT = 1,2, 4,2,
ENDPLT

ID 2 WoRIZGNTAL DISTANGE, SEM!SAANS
1D = SECTION LIFT COEFFICIENT cCi

N

2
5
P14 213, ENDLST

1
1r2. 3.2, ENDLST

1
1,5, 3.5, ENDLST

1
1,7, 347, ENDLET

© = SECTION PITCHING MOMENT COEFFICIENT
EMDLST

ENDLST

FIGURE # 7, SECTION LIFT COEFFICIENT ARRAY
(LINEAR SOLUTION}

FIGURE # 8, SECTION INDUCED DRAG COEFFICIERT ARRAY
(LINBAR SOLUTION)

FIGURE # 8, SECTTON PITCHING MOMENT COEFFICIENT ARRAY
(LINEAR SQLUTION)
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6.1

INPUT-DATA LISTINGS (CONTINUED)

NQADY ® 4

PLOT 2 1,3, 443: ENDLBT
ENDPLY

NDADyY ¢ 3

PLOT & 1.4s 434, ENDLST
ENOPLT

nO&0y ® ¢t

PLOT = 1.5 4:5r ENDLST
ENQPLT

HOADY = 1

PLOT e 1.6 d:&y EMNDLST
FHDPLT

{04DY * ¢

PLOT = 1,74 4,7, ENDLST
EMNDPLT

MOADY 7

PLOT = 1,8, 4:8. ENDLST
ENDPLT

YLABEL® 1D = FLAPsAlL NQRMAL FORCE COEFF
YLg = =20

YH] = 4.0

SLaT = 1,1 5,1, ENDLST
ENDPLT

Galy =t

PLOT = 1,2, 5,2, ENDLST
ENDPLT

NOADY 3 1

PLDT = 1,3, %,3, ENDLST
ENGPLY

“0ady e 1

PLOT = 1.4, 5,4, ENDLST
ENDPLT

NOADY "4

PLOY = 1,5, 3,8, ENDLET
ENDPLYT

NOADY * g

PLOT = 1.6, 3.6, ENDLET
ENDPLY

NOADY 3

PLOT = 1,7, 5,7, ENDLST
ENDPLT

NOADY = 4

PLOT 4 1,8, 5,8, ENDLST
EriP_T

CNF

YLABEL® 1D = FLAP/AIL HORIZ FORCE COEFF CXF

PLET & 1,1+ 5.1, ENDLST

EMDPLT

NOADY ® 3

FLOT =z 1,2, 6.2, ENDLST
ENDPLT

NOADY ® 1 '

PLOT a 1,34 %,3, ENOLST
ENDPLT

NOADY 9

PLOT = 1.4, &,4, ENDLST
ENDPLT

NBADY = 1

PLOT = 1,5, 5,9, ENDLST
ENDPLT

NRady w4

PLOT = 1,6, 6:8, ENDLST
ENDPLT

NQADY =

PLOT = 1,7+ &.74+ ENDLSY
ENDPLT

NOADY @ 3

pLaT = 1.8. 6,8, ENOLST
ENDPLY

YLABEL= 1D = FLAP/ATL HINGE MQMENT COEFF
¥i0 = -1.5

YH] =® 1.0

PLAT = 14 7+1, ENDLST
ENOPLT

NOADY & 1

PLAT = 1.,2¢ 712, ENpLST
ENOPLT

NOADY = 1

PLOT ® 1,3+ 7,3 ENDLST
ENDPLT

HOADY = 1

PLOT = 1,4+ 7,4+ ENDLST
ENDPLY

HOADY = 1

PLOT = 1,51 7.5: ENDLST
ENDPLY

HoADY ¢ 1

PLOT & 1,6+ 7:+6, ENDLST
ENDPLY

NOaDY = 1

PLOT & 1.7¢r 747+ ENDLST
ENDPLY

NGADV ® 1

PLOT = 1,8+ 7:8: ENDLST
ENDPLT

YLABEL = |0 ¥ W[NG A[RLOAD COEFFICIENTS
XLABEL = 10 a WING ANGLE OF aTTaCK: aLFA

¥LO = +15.0
¥H! ® 25,0
YLO = ~1,0
YHL = 3.3

PLOT & 1,%, 2,%: 3.9, 4.9, ENOLST
EMDPLT
EUDFIL
EHDRUN
vEoF

CHF

FIGURE # 18, PLAP NORMAL FORCE SECTION COEFPICIENT ARRAY
. {LINEAR SOLUTTON}

FIGURE # 11, FLAP CHORD FORCE BECTION OUEFFICYRNT ARRAY
(LINEAR SOLUTION)

FIGURE # 12, FLAP HINCE MOMENT SECTION COEFFICIENT ARRAY
{(LINEAR SOQLUTION}

FTGURE # 13, WING AIRLOAD CGEFFIUIENTS
{IINEAR SOLUTION}
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6.1 INPUT-DATA LISTINGS (CONTINUED} ' ~

EXAMPLE PROBLEM 0. 3 - XBs70 A[RPLANE SUBSONIC AERODYNAMIC ANALYE[S

AN PR N A NS R AN S AN RN PR NGRS AR NSNS SRR NRANARNRD

97 RUN T54589.,TRW,1003,33034,1003+C,51 GOMEZ  TRW
N M56 FILE REd, TAPE 3 FH4M2 3 FSTRN 1
¢ ABGC ¥ok13202
v A5G F
¢ PLY
7 XQT CYR

TRN )

ERS

FEF X |

In X

¥&GT NSURF
EXAMPLE PROBLEM NO, 3 « XB=70 AlRPLANE SUBGONIC AERODYNAMIC ANALYS1S
TaSK 722, PAGJEGT 33034, MJD 147033, AEROpYMNAMIC ANALYSIS AND DESIGN
SUBSONIC-FLOW LI¥TING SURFACE AMALYSLS, TRW PROGRAM NO, HAgL0B {NGURF)

A,V.GOMEZ/ B JYLY 1972

a

FINPUT

MY INGE3NYTAIL=-1r GSCALE=0, 083333, cOLDCP0,80,

MU INGELy

MES(1 1=, uE801 032 WP BEs2=22, NFLGIEImE  XOC(1 100D ¢D+1,0+
X(11=2-53.5,#50,%,=80,5,-50,5,3e0,0, ROCR{y)=741,0,
vi11=0,037.27,134, 54,171, s;.zzw,nl 400, B9, 629,97,
7(i)eZa0.0s0.441,0,882,3#0.0,
E41)1=280.0s=0s50=1,01=1.5,=2.0,=3:D
Gl3)=1413,0041281.518,1130,456,984, 394»903 832,530,047, 26,4,

MCANRDEY

NSS¢2)g9,NCHt2)x3 NFLGI2) a6 NFLG(7122,X0C1,23sD,0,0,8,1,0, 36 PUNCRED-CARDS INPUR DECK
*(B)Y=e3?23,0,-1723.0, XOCR{&)®),55,0.31532, T NSURF
Y& =0, 0417L.BLe PREQUIRED FOR X3

2(B)E=23.0.=73.0y
E(B)az«). 0,
CiBIzaaR8:96:71,
70CC1,85040+940,0,CB816,
Z9Ct1,9}=0,0,0,0,C,08B16,
MFyS=1,
NES{Ite1l NCSIIIZ2,NFLECI) 2 NFLGEB) =3 X0C i ¢ 30204 Bl 0s
X{10)a=1963,08,=1312.018, Y(101®0.,57,27, Z01Q)n240,0,glL0)m2%0.0
C{10)0748,0.640.0:X0CRI10)=2.0,1,0,X0C{1.3)%04,1:0¢
MENEN]
NSG¢4y=13, NCS(#)=2, NFLG(4)e3, NFLGI®)=2, X0c(1,4)%0,0,4,0, XOCR{i2)=2s1,0,
X{12)w=80,5,236,0, ¥v(12)22#171,81, Z(12)20,BB82.-171,84y E(L2)8=1,0,=1.0,
Ci12)s328,1210,83,097,
AoGe-72%.%, ZCGUB.5.YCGe0.0, REFS=906883,0, REFC=942,38, REFB=1260,04
NJOB=1, ALF&=10. MalHNz 0,20, NBQLVE1.1:1,24044,
KT22 8, NELGE19)e 1, 0,
SEND 1
SENDJORS
¥ XGT TRWPLT
KUNLIT ®
{CCOmpa
NTRAN =
IPRINTS
MTYPE »
NOQFSEL=
ISCALY = 13122 ¢l01lad.0rleld
NXL z 24
MXR = 24
NYL = 24
MYH = 24
NPOSND = 4004 950
MPOSN2 400, 925
NPOSNY = 600 900 108 FUNCEED~CARDS INPUT DECK
~POSNA = 6pggs B
ANNOTL lgu= EQAHPLE PROB, 3 - XB=Y0 AJRPLANE REQUIRED FOR XQT TRWPLT
ANNDT2 = SUBSONIC AERODYMAMIC aNALYSLS (PLOT OPTICON)
ANNDTI g = 4,GOMEZY 5 JULY 72
ANNOTY =
CHARSZ 1.n-1§n11.u
TITLE = D = GMETRIC PRUJECTION OF LIFTING SUHFACES
¥LABEL = [D = HORTZONTAL AXIS, SEMISPaNS
YLaBEL = ID # VERTICAL aX1S SEMISP4NS
XHI= 2.C
XLD=s 2.7
YHIz 2.8
vL0= =2.3
PLOT = 2.1 3.1, ENOLST 1
EngPLY
ANDTSY = 3
oAby = 1
PLDT = 5,11 641
E4DPLT
NOADY = 1
PLOT = 2,21 3.2, ENDLST
ENDPLT
“0apY = 1
pLDT = 2,3, 3,3, EMDLST
EDPLY
FMDFIL
HOADY =
oLaT = 2,1s 3.1, EMDLST
EHDPLT
QALY B o
PLOT = 9,1s 641+ ENDLST
FHDPLT
NOADQY ® 1
PLOT = 2,20 3,2, ENDLST
EHQPLT

;’JE3$0==21|3: 3+3. ENDLST ORIGINAL PAGE IS
ExQPLT

EAOF [L OF POOR QUALITY

PLOT = 2,1y 31, ENOLST
EnDPLT

HOADY w g

PLOT = 5,1+ &,1s ENDLST
ENDPLT

N0ADY 3 1

FLeT = 2,2, 1,2, ENDLST
EHNDPLT

L]
€
]
a
a

IR R
o

ENDLST



6.1

INPUT-DATA LISTINGS (CONTTNUED}

MOAQY w1
PLOT o 2,3,
ENDPLT
ENDFIL
NO&DY = 1
PLBT = Z:1s
ENDPLT
HOa0Y = 4
PLET = 5.1
LHDOPLT
NOADV. = 1
PLOT = 2,24
EHNOPLT
NO4Dy = 1
PLOT = &4 3,
ENDPLT
ENDFEL
*oady = 1
PLOT = 2,10
ENDPLT
HOADY = 14
fLOT = 5,1,
ENDPLT
HoaDy = 1
PLOT = 2,2,
EMDPLT
NQADY ®
PLDT = 2.3,
ENDPLT
ENDFIL
HoApDY 3 1
PLOT = 2.1
ENDPLT
J0ADy = 1
PLOT = 5414
ENDPLT
“0ADy s 1
PLOT = 2.2,
EHDPLT
rgaby = 1
PLOT = 2.3,
ENDPLT
EMDFIL
EORUNM
TEAF

ExaMPLE PROBLEN NO

3¢3,» ENDLET

3,1 ENDLET

6:1. ENDLST
3,2, ENOLST

ENDLST

3s1s ENDLST

8.1, ENDLST
3,2, ENDLST

3.3, ENDLST

3+1r ENDLET

&,4s ENDLST
3,2, ENDLST

3,3, ENDLST

4 - THICK wING PHOBLEM AERODYNAMIC aNaLYSIS

P N T T T Y Y Y Y A PR R LR LR L AL L R e s

2 RUN T94589,THW,1004,33034.1004,C,2.1
FILE REG,

vN M55
vV 454 x=t1Q202
¥ ASG F
vopLT
7 XGT CUR
TAN x
LRS
PEF &
LI

¥QT NSURF

<

EXAMPLE PRDALEM NO,
PROJECT 33034, MJC 147033, LERDDYNAMIE ANALYSIS AND DESIGN

Ta58 702,

COMEZ TRW

TaFE 1 FH432 3 FSTRN 1

4 - THICK WING PROBLEM AEWCOYNAMIG ANALYS1S

51jaSOnIC-FLOW LIFTING SURFACE ANALYSIS, TRW PROGRaM NO, HaG1Dd {NSUHF)

SINPUT
MUIHNGz3, NVTa
NpLGt1)s3e10y

4,V.GOMEZ/ 5 JYLY 1972

1L20, NFUS=0, COLOCP=D,75,

NFLG{B)=3#5, NFLGI19)31.2,

NCS22410¢2s NSSEZ4446,

THICKW= 1.

X0GL1,10% .00, 405, .10 «3Bs 4200 .36, (404 160, 480, 1.0,
%00C1,21% 1001 (0%, .10, 415, 20, 450, .40 1604 (B0,

Zac1,11%. 000
70c(L.22 .04
ZnC(1,3¥=.04"

1,0/
Ja443,,03653, ,Qb882, 07172, (075302, 07254, ,05704,,0327% T
34445.-U5853;.00652.|U71?2a.B?SU?.,07251..05?04;|03279-13,
|ﬂ44‘!|‘.05555:‘.050524'|D7172r'lD75DZr'|B725‘r'|U57041‘-03279riul

zoc<1,4!=.0r-.u!443.-.05853.-.nbbﬁz.-.0?172--.075n2.-.n?254r-.05?04-'.032?9-.Ur

¥ = 0404 D04

Y = 0,13« il
2= 0,04 De0r
¢ 12,17, 12.10,
E = B.:.D Qedr
7= 0.3 000
FLaTP= 14
Xogti1.33= .00 1.3
70C01,51=.00 O
ZoGC1.813,0¢ 0y
X183= 09D,

Yi%¥= 3,10,

205)= 2.0,

CeSy= 10400y
E(5ix 3.7

¥rgp=0,3» REFCA40.3, ReFa=20.04 REF5=2D0.0Q,

HJbB=1, ALFA=

SEND
SENDJOBS

? XGT TAWPLT
KUN]TY =
1CCOvpPe
HTHAN &
1PRINT®
“TYPE =
nQFScL=
15CALY = 141
MNXL = P4
NXR =z 24
HYL = 24
IYH = 24
HPASNL =

moooaas

600

10y MACHMEO0.0r NSQLVE1,2:3.3

35 PUNCHED-CARDS INPUT DECK
REQUIRED FOR XIQT NSURF

d10iad01.1010 001

1 950

82 PUNCHED-CARDS INPUT DECK
REQUITRED FOR XGT TRWPLT
{PLOT OPTION)




6.1

TNPUT-DATA LISTINGS (CONTINUED)

NPOBNZ = &00, %23
HPUSHE = 600, 0D

NPOSY4 = 500r 3O

CHM&RSZ = 1,00 1.0, 1.0, 1,0

ANNOTZ = [p ® SUBSON]C SERDDYNAMIC ANALYS!S
ANNOTZ = [0 s SUBSONIG AEROQDYNAMIC aMALYS[S
ANNOTY = 10 * A,GOMEZ/ 5 JyLY 72
ANNDT4 3 ID ¢

CHARSZ = 1,041.0:41,0,1,8

TITLE » 1D * [SOMETRIC PROJECTION DF LIFTING BURFALES
XLABEL * ID ® HOR[ZONTAL AX1S5, SEMISPANS
YLABEL = [0 ¢ VERTICAL AXIS SEMISPANE
XLO = -1,92
XHI ® " 2,0
¥L0 z =1,0
Yl = 2,0
F{ILETY I
XH{® 3,C
¥L0==2,0
Y[z 3,C
PLOT = 2,1+ 3.1, ENDLST
FHQPLY
4NOTSY = 0
*0ADY 3§
PLOT = 5,5y &s3. ENOLST
ENDPLT
HOADY » 1
PLOT & 2,2. 3.2, ENDLST
ENDPLY
NOQAQY = 1
PLDT = 2,3, 3.3, ENOLST
ENDPLT
ENDF IL
NEaby w g
PLDT = 2,1, 3,4
ENQPLT
NOADY & 9
PLOT = 5,1+ 8.1 ENDLST
ENDPLT
HOADY =3 1
PLOT & 2,2, 3,2: ENDLST
ENDPLT
NQaDy ® 1
PLRT & 2,3, 3,3
ENDPLT
ENOFTL
ENDRUN
7EQF

ENDLST

ENDLST

EXaMPLE PROBLEM NO. 5 - DEBUG-PRINT QUTPUT 0PTIONS DEMONSTRATION

T R Ly  E T Y T P Y R P P YY)

V7! RUN T%4589,TRw,100%,33034,1005.C.1,1 GRMEZ TR
N MSG FILE REQ, TAPE 1 FM432 3 FSTRY g
¥ ASC x=il0202
Y xBT cuR
TRW ¥
ERS
IN X
TRI ¥

¥ XGT NSURF
EXAMPLE NO,S = DEByG-DQYMP DEMONSTRATION/ NFLGL20)s O

- T4SK 702, PRUJECT 33034, HJO 147033, AERQOYNAMIC aNALYSIS &ND DESIGN
BUBSONLC-FLOW LIFTING SURFACE ANALYS{S, TRW PROGRAM ND, HaD10B (NSURF}:
- AV.GOMEZ/ S JULY 1972

HdlNG=1.

WES{(1ra2, MCS(101=2, NFLGUL1)=3, NFLG(B}=2, NFLG{11)=l,

X{1)=PaCs, ¥{1)20,,10., Z01122e0,, EC1)#200,, Cliio2ei0., XOCRIL1)=2%0.25,
X0C{13=C4, 10 FLAPDY{L)® 10., NJOBe1, ALFA2 5. MACHMNE 0,, NSOLVEL. 1
NFLGLZ22)2 0

SEND

EXAMPLE NO.9 - DEAUG-DUMP DEMONSTRATION/ NFLGC20)e 1
FimPyr

MELG(R2i= L,

REND

EXAMPLE NO,5 ~ DEBUG-DUMP DEMONSTRATION/ MFLGEZ20)= 2
FINPYT

MELG(2T)E 24

FEND

EXaHPLE NO.5 < DERUG-DUMP DEMONSTRATIONS WFLGI20]1= @
FINPUT

NFLGUR31= 5,

ACND

EXgHPLE NO.5 = DEBUG-DUMF DEMONSTRATION/ ~FL&EL20]1x 8
FINPUT ’

HILGL271= 8,

FEND

ExAMPLE NO.5 - DERUG-DUMP DEMONSTRLTION/ NFLG(ZO01= 16
|NPUT

MFLG(25® 14, NFLGC17)=1,

SENg

$ENDJOBS

33 PUNCHED=CARDS TWPUT DECK
AEQUIRED FOR XQT NSURF

¥ XAT NSURET
v _XgT ISURFT
vEOF

-~

U'ﬂ

GF

L

((}1}3f¥li
e

Jai

E?E&K}}g EES

Cii]}&liﬁlrﬁz



6.2 EXAMPLE PROBLEM # 1, MULTIPLE-SURFACE ANALYSIS CAPABILITY

SUBSOUNIL—FiUw L1FTLNG SURFACE ANALYSIS PRDGRAM HAOLDB
Trh p¥5TEMs THC., HUUSYON QPERATIONS

muds TGNy TEXAS {7TOSH)

sxke JNES [NPUT LIST #3+¢

T oKUT NSURF

EXAMPLE PROSBLEM NO,
PROJELT 33934,
SURSUNIC—FLOW LIFTING SURFACE AMALYSL

TASK 02,

MJIO L4703,

1 — MULTIPLD Sunkdani ANALYSIS CAPASILITY DEMONSYRATION
ALRUUtnam [ ANALYS1S ANG DESLGN
ixkm PrOGRAM NO.

Hat ENB ENSURF)

AaVipamMed/ b JULY L1972

FINPUT

NwING=dy MFUS=1l, NVTAIL=-2,

MAING= Ly

NSSELI=ds NCSI1)=Py NFLGEL) 228, NFLulol =4 WFLGIL1E=L,

Xi11=3#3",,
Cill=

MHTAIL=1.
NES(Z)=5,
Xl&)=2%150,,

KDCU1p2b=Naylen
FLAPGJL 21==31.,

MFUSFL=1,
NES(31=T,
K[b]=2%-57,,

MyTali=1,
N3St4)=9,
X{A)=2%15",,

Cl8)1=25,4104,y

2940 441044
FLAPDJLLE= 40.4

NCSI2E=2,
Y(4h=0Cuy40,,
FLAPC (41=2%10N.

NCS(3=2,
Y{bi=2%N.y Z16I70. 9200
XNCT1e30=, L0y

NCSEa) =2,
Y181 =2%40.,
XDCI1+53=Dunkas

YUL =N 44049k 600y ZE1)=e®iue~ids033y
FLAPCALi=0%0, 30,
wrLaPL 14§ =00 yWFLAPZIE)o40, + WFLAPI{L)=140uy

XOC1leld=0uqlbay
ATLDJ k4 11==2Ny 15,

NFLGA 2] =8¢
Llal=

NFLGL3=2,

NFLG L&1=3,

NELGIT] =3,

NFLelY =4y
ZIH) == 1Ny y=4uay Clul=g®xD,,
FLAPLLai=c%0a 3y

E(Lba2%4.-1.y

XOCRILI=3%144
TABLCEb=3%0.08,

wFLLl12)* 14
FLEF I N CTEFL )
Thuuinl=d®a.y

XOLRI4)m 2%y C{6)=30.,20.,

ArLAPL Ll *0e (WFLAPZE2) =40 g WFLAP2[2)=%0 4y

NFLolar=a,

Elul=c¥ya,y

KOCR{GI=2%0 .y LL6)=80.,200.,

WFLuf143=1,

KOCRIBI=2%1.,

TABCLE ) =240, 10,

FLAPDJI41= 30., WELAPL (wp=0u (WELAPZL&]=30, ,WFLAP3(4)=30.,
NACEL E=1,
NSSIG =12, NLCSI®I=2; NFLG{5)=2, NFiLLiluizu,

R{LOE=3%-30., Y{10)=3+40.,

Z410 =1 pive n—Lliay

EILD)=3#%7.,

XGLRUIN I =3%N.,

C41N1=230., Z*&0., XUC11,5)1=20.,104

XCG=N.", REFC=32.08ly REFA=2BN.0, hit d=bodivels

KT2=Bs NFLG(ESY=1, NJOH=E4 ALFA=LO., Macdnsdaz, NSULY=L23D,

$END .
EXAMPLE PKOBLEM Nidse 1 — MULTIPLE Surrawt alae¥515 CAPAGLLITY DEMONSTRATION

S INPYT

NWING=2, WFUS=D, NYTAIL=0, NFLGE19i=u, NsuLv=lels Loy FLAPDJ= 304y-17.,

NELGLLI=1%y 4,

SEND

$ENOJOBS . DASHER LINE INDICATES NEW PAGE
7 XQT NSURF ;”‘

JOBFLAG L 2 4 5 & 1 8 W Li ic L3 14 15 l& 17 18 19 20 EXAMPLE PRUBLEM NO. 1 = MULTIPLE SURFACE ANALYS[S CAP  PAGE
VALUE 28 & 3 2 4 3 & e &+ L w1 " oa 8 1 1 4 ALFA= .07 MACHHD= 0007 ALTITUDE=wékess 1
$INPUT
Kaut = Oy
KT1 = +1,
xrz = 8,
KT3 = +3,
LINX = +56y
NWING = 2
NYTRIL = -2
NFUS = +ly
coLacp = LTSCNGQONERND,
CuTOFl = L 10CONBCOE-D3,
CUTOF2 = «29CRNANNE=0Z,
LFLAP = ’ +0
GSCALE = S LODNAENELD L,
NSS = +3, kue +Ts +9,
+124
NCS = +Zy 2y 2y 2y
+2'
* = L30000000EL0Z, - [s WV HTTIVIPT T VP LA000NN00EHD 2,
LL50ARAANELN3, L15000000E#03,  —.SuRUULOULE+D2, =, 500000DNE«N2,
SL500NN0N0E+03, 4 15000000E+03, —.URUUVINEYDZ, ~ 30NANNNNE 4D 2,
—. 3MNNANTNE4D 2, + CRANDONDE+NN, SURLIUIOUE FO0, LON0ARANAE +QN,
LON0INONAE +04, . S0NAANODE 1, SURUUIOLOE+DD LANDODNNGE NN,
SADCADNDNE+00, . BANBONINE+NA, - QUULIIWGE D0, LNNNQNANDE +0D,
LONEODNANE +00, . GNAOADNOE+DA, EVILNRETIT R L Y LA90N000NE +00,
LABBOAIRNE+NO, «DARDANDOE N, - UUUOTUUE #00,
¥ = LANCNDDNRELNN, N TNEE T TS P < 14000NADE+D I,
LODANOBARE+NN, L4NPONODOE+D2, ML VESTIL TR LA00000R0E+AD,
LANNADARRE+N 2, < 4ONANDNE+C 2, VIV T T 24 F L&NAD0NS0E+N2,
L4NANINNNE+NZ, L ACDODIDAE NN, U 4 2 90M0NDE+D,
.00NANBNNE+OA, ~ANRNDAGRE+ND, UV dGUE a0, LA0NBANIOE LD,
LANQADAROE AN, -CO0DONDRE+DN, UVUUDOUYE+DD, LB3000000E+00,
LOONNNGDOE «00, LOBNBONOCE+ND, S GUUUOLOUE+DT, <AR0NON0OE+IN,
OODANNNIE+0G, LACNOOARAE+A0 L GUQUOJUUE+D0 .
z = LOO0NOCNELNT CROYULGEUE YUY, = 1TO3ANIGENZ,
—.200000N0E+N 2, = L2ANDOMANETD 2 W LGGUGUQuUE ],y —LZONOHONCESD 2,
- 100AMANNELD2, - .GOANNDONESNZ, . LLUDULGUE+02, - 0GAD0000E +n0, ()I{I(}Ibe&IJ P
—.1n9na89nE402, LOCOODDONE+DN, WLLWRUDIE+0D L0000DAO0E+I0, E&(}Iﬂ IE;
NANAONE N, L BONADADKE+DD, PUWBDRURIEFDO, LOINAOOONE 00, (}I? I)C)C)Iz
LO0NADANNE AR, « QOANDDONEFND, LUUUULUUUE D0, 4990DDONE 470, cl[]f&IJIjjsr
L0NIINAELNA, LOREAONONE4ND, ML OT TR L Y LO9NABNQNE+DY,
LOIAN 0N NE £ 110, . CONCS000ESDN, - WOORLQUUESDD,
3 = L400NDaNAE+N]L, A NUUGUULEHU L. =« 10007190 E+D 1.
= 200NN F L, — L 20RGONNOENFN L, sUdULULUUE*DD LANATNNNE+IN,
LOBNAANAE N0, . GRRDONOGE+NA, P VUL OO+ 00, LA0QAI0NNE+NN,
LONRANNTTE +ND, L BONODNDNELON, UG AN ERDD, LO790NA00E 40,
LONOANRNE +00, BANRACANE NN, 2 OUBGHIUUC+00 . «03000000E +00,
LDORANANAE +10, LCORNDONAE DD, L ROIUEARE+DD, LANA00Q0NELND
LODRBRANNE 4NN, LCOPDOOONE+ND, FRVDY NN TS Jeb ) LAI00QNAE+D0,
M LLLELET S LN LELANNANE+DD, RTINS S L
= L 40000NCRERN2, IEUNNNIVRTL PN LLONODINE+T2,
L3RONONANED2, L 2NNONNONE+GZ, P uNDIULIEE02, LZ0DO0QNOE+D3,
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«NHIIIICAE+ D0, - COCCONAOE+00, SLGUNDRULLHHT, <ONGANNDIELDN,
JAAAANYONE +HN, ~CPRDOOADE +01, «GUGGO0OUL 4D, L INANGHNRE+NY,
LOONARAAYE +O0, LAAANOONAE RN, SUA000RIc+ 2T, «N3D00000E+NY,
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L1A0NANN0E+D], 2 BAODANIOE+00, L GUUIORUUE+DT, - VIONANGIE #00,
LBADAAARAE + 08, L CRODO0DNE+NN, S ORI IOUAE+TT, LO00N000MNE DN,
JAARAAINAE+05, LOBNDONONE+NN, » LUJUUUUUC AL, IIOTOINNE RN,
L OOBNATIOE + 0N, L CENDOONAE+EA, S UUUSURLOL+TD, «20I0NONIE+ID,
« BNONGIANL+AN, L ORADNBGABELDN, PUTYRIIE VR L Y FIMAINADE €D,
. LONOONIE+0 ], SBONMNARDE+00 SOdUUdUUUE DT, SCOIONONNE 00,
S DNANANNANE +00, +00NCQO0NE+ND AUOUUOL AL+, SIIBANINE N0,
LONRNNADNE+ DY, CONOATODE DN, PSR ITY L 5 Y SOOVOAGHE+DD,
LONNORANAE +AY, CONNAONNE+NA, S UUUDOBUE+NT, SMOGOIDONE+AC,
LOAN0RAAAELQD, LONNDRAADE +00, a UuduluQQE+ 00,
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ALFA= .00 MAGHND= 0008 ALT[TUDE=esssis
" SURPACE # 1 = WING
MEAN HGC YBAR XBAR 7BaR
CHORD 1HAC ) 1MGL) LMGL ) (MGC b
29.284  32.681  56.591 5.489  -5.655
DIHED.  SWEEP  NU.SPAN  NO,CHORD NO.LHORD
MGL /b MGL/4  ELEMENTS ELEMENTS DISCONT.
10.000  12.4%4 28 S 1
CHORD SPAN
cice) BACGI
32.681  280.000
OIHEIC/4} SMEPAC/&) CIWING} CIFLAP)  CITAB)
-1D0.n0¢  -lZ.494  189.000 3.000 4890
-10.007  -1Z.49%  L4.182 4,255 1.135
-10.AD0  -12.49 18,344 5.509 1469
~10.000  ~12.49% 22,545 6. 764 1.804
-10.000  —12,494  26.T21 8.018 2.138
-10.000 -12.494  30.905 9.273 2.473
-10.000  -=12.494  35.091 10,527 2.807
-10.000  -12.%94  39.272  11.782 3.142
-000 .000  40.09C  12.000 1.200
000 LO00 40,000 12,000 3.200
-090 L000 40,600 12,000 3.200
-000 -00D  40.000  12.000 3.200
1000 -000  40.000  kZ.0DO 3.200
10,000 12,494 39,272 l1.782 3.142
10.900 12494 35,091  10.527 2,807
10.009  12.494  30.90% 2.213 2,473
10,000 12.49%  26.727 8.018 2.138
10.000  1Z2.494  22.545 6.T64 1804
19.800 12,494 18,364 5.509 1469
10,000 12.49%  l4. 182 44255 1.135
10.0%0  12.4%  10.00C 3.000 2800
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3
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6.2 EXAMPLE PROBLEM # 1, MULTIPLE-SURFACE ANALYSIS CAPABILITY (CONTINUED)
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—6.533+1L =5.nZ2+N
=5.5937%L —-3.428+00
—4.541+7L ~1.£853+00
=3.53B+P1l —-1.93G+07
=2.528+0] ~1.872+400
S1.5178%L L. 002400
—5.N554N3 —1.702+00
G.NG0400 —1.FN2400
L30T+l ~1. 002400
2. 5284%] —1.0N241D
3.338+0L -1 036400
Ga541+7 ) —1.852400
5.53T#0 3. 428+Q0
6.933#7] ~5,022+00
T.5Z28+7] —6,£35+0)
d, 52447 ~B. 257400
F.520e0] ~9,51T7+7D
L.N52+73 —1,159+01

L L L L G L b b L W W L L L L

JOBFLAG L 2 3 4 5 &
3

VALUE 24 8

28
27

£

K ¥ Fi

3 L.151¢02 —71,327en]
3 L2512 —[.453+01
3 l.3ufenz —] a104n)

4 =l.350+¢nZ2 -] ,674+01
b ~1.251+22 -1.50N+0)
4 ~la 51472 ~1.325¢01
% —1l.%52em3 —1.151+01

WL

1. 36540,
laZtd+ne
lale3+0z
1.Ng2+02
GL.eN5+0L
G. 594400
Ta583¢0
6.572+01
55601401
4.550+00
3.539+0
2.528+9)
L.51T+01
5.05540y
505540y
1.517+
2,528+
3.539+01
4.550401
5.561+00
£.572¢0)
1.58340L
B594+0)1
9,605+01
L.0bZ+0c
1lal63+¢D2
La204ene
1.365+02

1l.365+0c
l.264+02
l.463+0,
LaDO2+NL
9.605+01

WL

8.594+01
7.583+01
6.5T2+01
5.54l+N}
4550+
3.53940)
2.5ZB+04
1.5174+01
5,055+0y
5.7554 0y
1.517+01
2.528+0L
3.539404
4.55D+01
S.54al+Ni
6.5T2401
Ta583+0}
e 59640,
9,8N54 01
laPbZ+re
lalg3+ng
l.264+N,
l.3b5¢0e

1.365+N.
l.Z2b4+Ng
l.la3+hyg
LaFb2+0c
S.aN5+N]L
B.594+0y
T.58340,
Ga5T2+01L
G.hal+fhy
4,55040
EPC-EL LY
2,528,
1.51T=02
5.055+0y
S4055+0y
1a317+0%
2.928+ 1
3.53940
4.50040,
Se56L+7
E.5TReN
T.983+0%
Be594+ Ny
9,605+,
L.0aZen,

L1

bolod+n,
L.2ug+ne
La3gdeng

Lo3u540,
L2640,
l.bo3+rs
1aDa2+0g

(=]

daagakyd
FPR-L L P
Laludvdd
LeUbaryd
Y.uUn+dl
abdutdl
fe202¢04
banidvul
Se2alrul
4aBdurl
2.B394UL
CeBLotlL
looi?+0l
Ve LY
2025400
labl?+ul
Lebgarl
Se237¥Ul
e DDVELL
Se2b0l¢UL
YT Lt
T.583v0l
da2%4tul
Ya0lnla
Leloe¥ug
Lrdbatuc
Lecost o
ladustle

Ladourid
laco4+dd
deapatul
Laboerle
Y. b02¥UL

i 1 42
T )

Em

a.29wtul
[P T-ELI01Y
s dfitul
baveltlia
He2B0tul
EYE-FETIVEY
Lede byl
dadLivui
EPYTEE3 JVN]
Sedza+ 04
LewLTrdi
ZeDeotQy
FRCEL LR Y
S IDUF LA
Dabulrdi
CEET LTI
Tanastll
[TPR-L L1 JVEY
Yeddorul
baductuc
FEFTEL LT
lacuvaetuc
Leaudtyg

LladuatDe
lecwstiz
bedustUd
1aOuctlc
LT VEL VY
LTEL LY
Tadosvitl
wedTeriy
Aapoltus
Yo 03u¥ sl
EPEETATY
caleorul
Ladidedl
Deysatdy
FRYETEL SV
Lazi eyl
PPE LN
ERR-F2 LAVFY
4w Faut UL
Sabbirul
weaTct Ui
fedoatul
EPET T AV
HaQuUItwl
labuerid

cn

Lalostue

breuatue
Lesbutyc

Ledud+Ue
lacusrue
Lajbatuc
Lewoa+ue

LWL

L+21Ll+0i
lLaFil#Dl
1.011+401
L.0iisn]
1.0114#01
LeBElenl
f.011¢01
1.711+401
L.0L1+01
1.0114491
1.011#01
1.011+e7]
1.Y11401
1.011401
1.911+01]
1.01140)
1.0114+01
1.711+01
1.011401
1.01140]
1.011401
la01}+01
1.911+04
1.011401}
1.011+0CL
L.aLEs01L
le2ll+0L
Ll.11401

L.kl+01L
l.7l1+01
L.all+il
LaDk1en)
1.0LLe01

DG

2,333+00
3.030400
3727400
4.42aen0
S.121+00
5.B1d+30
6.515410
Ta212400
T.309+09
B.0No+0N
F.393+70
9.323+0Q
9.333+M
$.333+09
9.333+0°9
333400
9.333+77
9.333¢00
9.3N13+09
B.606401
T.909+417
Te2l2ennt
6.515+010
$.818+400
5.121+09
& 425407
3.72T+0%
1.9237+90

2.333+00
3.039+17
3. 727400
G 424e00
5.121+00

14 15 16 17 18 19 20

1 ¢ 2

DL

1.211+01
1.011+11
L.0alel
La 011401
LadLlieCi
1.G11L+nl
LatLl+
laLlLl+nl
L.oll+0n
L.0E1+00]
1.111+nl
L.Ohl#0]
L.0ll+01
L.1li+D]
L.oklen)
l.71L+01)
La2lied]
1.011+01
L.211+1
LelkLeDl
1.311+0}
L.lEk+n1
1.9L1L+31

1.311+01
1.31i+00
L.mli+enl
L.3l1en]
L.Cliser}
L.3LL+n]
Ladibedl
LAL1#N)L
L.%iledl
1.711+031
Lenin+0)
haQil+"1
1.011e21
1.011e0}
ITRITLIL]
LaOLi#lL
L.Oll+01
1.311401
1.211+0})
1.011+01
ISR RS RY
L.011+401
Lamileng
L.nli+0l
1.0111+01

0 1 1 4

He

2.818+01
6.516400
12124090
T.909+07
B.onatnn
Y.303400
9,.33347%
9433390
9.333¢97
9.333+400
443334071
7333400
%.333¢00
§.373+0N
B.606400
T.979¢073
T.212+0N
b.Sl5+aN
S5.BLH+3"
2.l121+10
LT YL Sels]
4.727+00
3.037+00

2,333+00
3.037+00
FL.727400
PR+ LE
$.121410
S5.HL840
6.515470
Te2lls+N
T.909470
8.0600+20
4.3N3407
9.333+400
$.333+79
3,333+
$.333+09
5.333+70
5.333+00
9.333490
F.3M3+%0
BabNGena
7.909+79
T.212¢70
Ba515+30
5.818410
Sal2led

14 1> le L7 18 1y 2

boaa

Dwil

Laftli®dd
L.a11+01]
Jadll#n]

lan1b+4:]
1.1+
1.011+01
l.0ll+7%1

"
711 4

ac

b 424407
1.727+0%
3.730409

3,0G60+03
3.89647%
H.792+07
5.6B88+0N

6-12

0s

L.711+01
3416401
%.121401
4. B25+NL
5.5230+0]1
5.235+01
6,939+01
T.644¢0]
8.348+401
Q.N5AeN]
9421401
9.4 36401
9. 436401
943601
9436401
9.436401
9. 436401
9.421401
9.153401
8.3484N1
Tetai+Ql
6.9394n1
6.235401
5.530+01
4825401
4.121+01
3416401
2.711#01

ZaT1l40]
3.416+01
4.121401
4.B25+01
5.530+01

EXAMPLE PROBLEM N3. 1 — MULTIPLE SURFACE ANALYSIS CAP PAGE
AL¥A= 20N MACHND= .CDDC ALTITUDEzS*&&ds 4

12

ba.235+01
E.339601
Telaaen]
B.34B+01
9.153+401
2.421401
9.43640]
Gak3u4dl
9. 436401
9. 430401
D4 36+71
Q.43640]
G.azlenl
F.153+01
B.3aB+N}
Tataggen ]
€.035+11
L. 235401
5.530+C1
4.B25+01
4.121401
3.4164N1
2. TL1+01

2.711+01
. 416401
dylZienl
4.825+01
S. 5304001
6. 235¢N)
ba 9394011
Tebta+h]
B 34840)
F.53 6]
F.eZienl
T4 doEn]
Qa4 dboeD]
FPLELTA
T4 3o4h]
Y4640
Fe4 G40
Qabilenl
F.5360)
B.348¢0]1
T.b44+01
6.939+0]
6. 235401
5.4539+01
4,825+01

EXAMPLE PHOBLEM NO, 1 - MULTIPLE SURFACE ANALYSLS CAP PAGE
ALFA= .77 MAGHNU= 4096  ALTITUOE =eswssk 5

05

4o lllenl
EFLF L0
2.711eN1L

2. 48040
e 392401
5.268+01
B, 204401



6.2 EXAMPLE PROBLEM # 1, MULTIPLE-SURFACE ANALYSIS CAPABILITY {CONTINUED)

5 4 -4,525+0] =9,T771+¢00
& & —H.524+01 -8.038+00
T & —7.525+01 —6.3C8+q0
8 4 -6.533401 ~4.582+0N
9 4 ~95.53T+01 -2.860440
10 4 —4.541+401 —1.142+01
11 4 =3.538#0] —2.471-n1
12 4 -2,520¢0] =~2.058-01
13 & -1.517+01 —2,.058-9)
1% & -5.755807 =2,.068-11
15 4 S5.7554n0 -2,068-01
16 & Ll.517¢0L ~2.C58-91
17 & Z.E2840L —2.058-01
18 4 3,5584DL ~2.4TL=01
19 4 454170 —1.142+00
20 4 5,33T+0L —2.8&0+D0
21 4 5,533+N1 -4, 587400
22 4 T.52deNL -6.3{B+OD
23 & .E2a¢0L —B.038+00
26 4 9.4527%¢0l =9,1T)+00
25 & 1l.m52402 -1.1510]
26 & 1.151+02 -1.325+71
27 4 1.251+02 —L.5C7e0L
28 4 1.350402 =1, 8T440]
J K xy YV
L 1 275841 -1.400402
2 L 1.77Tenl —1.3Ms02
3§ 1.496+01 -1.201402
4 1 L.2ZE5#01 —-1.1C1+02
5 1 9.332+M0 =1,(N247¢
6 1 B.52N+DN —9.022401
T 1 3,T07+00 ~8.026+DL
8 L B.942-D1 «T.0300]
9 1 1919400 —5,035+0]
10 1 =%, T31¢M0 ~5.03901
11 1 -Ta5%8440Y —4,043+¢01
JOBFLAG 1 2 3 4 5 &
vaLiuE 28 8 2 3 2 4
J K xv Y
12 1 =T eeT+D0 -3.N33+0]1
13 1 =T,66T+07 —2.022+01
14 1 -7.66T#17 —1.011+01
18 1 -T.&67+00 1,907-06
16 1 =-T.067+00 1,0114+01
17 L =7.667+00 2.022+0{
18 1 -T.66T+#17  3.733+01
18 L —7.5%4+2)  4.04340L
20 1 —49.73L400  5.039+0]
2L 1 —1.519+N0  6.035¢01L
22 1 B.942-n1  7.030+01
23 1 3.717+00  8.026+01
26 1 6.520+00  9.022#01
25 1 94332479 1.092+02
26 L 1.215+Q1 1.101+02
27 1 1.4964+81 1.20140Z2
28 1 1.77T+01  1.300+02
1 2 2.292+01 —1.400402
2 2 2.1780+71 -1.3rD+0Z
3 2 1.869+31 -1.291+02
4 2 1.565T+0l —1.101+02
5 2 1.445+01 ~1.002+02
b 2 1.234+C1 -9.022+01
T 2 1.022+01 —-8.026+01
B 2 B.in&sNd -7.030441
9 2 5.990400 -6.035401
10 2 3.B8TS+DN —5.63940L
11 2 1.759#07 -4, C44+0L
12 2 l.6674001 =3,.033491
13 2 labbT+0ON —Z2.022¢0L
14 2 l.6a7+30 -1.011+01
15 2 l.667407  1.5C7-04
léa 2 l.661+00 L1.(L1e0L
17T 2 l.667+D71 2.022+01
18 2 L.667+4N%  3,N33+01
18 2 1.759401  4.042401
20 2 3.875+00  5,039+01
Z1 2 5.590#n0 5.035+01
22 2 8.106+70  T,030+40]
23 2 1.022+0L 8.C20+0)
24 2 1l.234enp F.022+471
25 2 L.445401 L.00Z+02
26 2 1.657+01 1.101+02
27 2 1.869+0n1 1.20L+02
28 2 2.080+401 1.3n0sn2
1 3 2.525+01 —1.400+02
2 3 2.,383+0] -1.300+02
3 3 2.241¢01 -1l.241402

JOBFLAG L 2 3 4 5 &
VALYUE 2d & 2 3 2 4
Jd K xv v
4 3 2.M99401 -1l 190l+02
5 3 1.95T7401 —1.002+02
& 3 1.814+11 -9.022+N1

1.C081+01
1.011+01
l.Qll+ql
1.011+71
1.011+031
1.011401
1011401
1.011+11
1L.911+%1
1.011¢11
L.N11+01
1.n1lenl
1011401
1.9211+01
1.011+¢01
1011401
L.011+31
1.011+A1
1.011+401
l.011+01
l.D1l1l+01
1.011+31
L.0lLl+01
1.011+21

LYy

Fea96-01
9.521-01
F.510-01
G+517-01
%,523-0i
9.520-n1
9.536-04
9. 54201
9.543-01
$.553~-01
9.999-D1

is 15 16 1
1'n 0

1yv

1.000+00
L. 00+0%
1.90040%
150 +07
1000400
L. 00+
.999-01
G, 50301
9.248-01
9, 542-01
9.5386-01
9.530-91
Ga h23-01
9.517-01
F+510-01
Y.503-01
9.496~-01

G bao-21
Fabhh2-01
Fe057-41
9,603-01
Yaobd-01
S.673-01
YeuTo-01
960301
G.688-01
F.493-121
9.999-11
L. 1004017
1. 3700
1.9G6H+00
L0000
L.ang+0"
L.230%2+C0
9.999-0n1
Y6530
9.688=01
Yebu3-0l
9,678-01
FabT3I-01
GaEBE~-01
9.6£3-0N]
detx5T-01
FebdZ-01
Faoed—01

9.157-01
F.761-01
9. 165~01

6 .584+00
T+eBO+Q0
B.37T7+00
9.273+90
LaJET411E
1.108+Q1
Le196401
L.200+0]
1.200+01
1.200+400)
1.200401
1.2004+01
1.20%+01
l.200+01
1.1%6+01
1l.106+01
1017401
9.2T73+30
A.377+00
7.480+00
&,584+0%
5.684+00
4.792+00
1.89p400

1744

1.620-01
L.575=01
1.529-01
1.,483-01
§.437-n1
l.392-11
1.345-01
1.299-n1
1.253-01
L.206-01
5,312-03

T 18 19 29
o 1 1 4

Iy

2.001
0.070
q.000
Q.000
a.007
1.090
-5.312-03
=1.206~11
-1.253-0%
-=1.299-01
=-1.345-11
-1.392-n1
—1.437=01
-1.483-01
-1.529-11
=1.575=01
=1l.620-01

1.659-"1
1.625-91
1.590-01
1.555-01
1.529-01
1.485~01
l.450-01
1.415-01
1.3719-n1
1.344-01
5.873-03
0.95%
fannn
d.non0
n.ann
0.0a00
0.000
—5.8T73-03
=Ll.344-N1
=1.3719-11
-1.415=0}
=1.450-01
—1l.485=01
-1l.520=91
-1.555-31
~1.590-1}
-1.625-01
-1.,659-01

.692-01
1.669-01
1.645-01

7.110+01
B.014+0L
8.922+01
g.B284n}
1.17T3+02
lale4+z
L.2li#2
L.213402
l.Z213+02
121302
1.213e02
1.213+02
1.213+02
le2ll+d2
L. 164402
L.OT3+012
9.828491
8.922+Nn1
8.7 16+N1
T4li0e01
. 204+0]
S5.298+01
4.392+01
344864N])

AN Yh
2.0524DL
1.405+01
L.559+01
1.313+01
L.néo401
B. 197400
5. T3Z+0D
3.268400

~1.350+02
-1.251+02
«1.151402
—~1.052402
~9.520+01
=5, 524+01
=T.528401
—-6.533+01

B.N38-01 ~5.537+01
—l.660800 =4 54140
~2,946+0N -}, 538401

EXAMALE PROBLEM ND.

ALFA= «00

KN YN

=~3.050400 ~2,528401
=3.0nM4N0 =1, 517401

—3.0N3+70 -5.455+00
=3.0M+0  5.055+00
—A.003+n0 15174401
=3,71004+00 2,.528+01
—2. 946400 3,.538+0]
~1l.660+07 4.541+0]1
8.03B8-01 6.537+01
3. 268400 0.53340]
S.T732+00 T,.528401
B4 197+00 Ba524+0]
1.066483]1 9.520+01
1.313401  1.052+G2
1.559+01  1.151402
L.B0540]1 1.251+02
2.152+01  1.350+02
Z2.320401 ~1,350+02
Z.14340) ~1.251402
1967401 =1.151+02
1.750+01 —1.N52+02
1.613+01 -9.520+01
le43640]1 -8, 524401
l.2en+n) -7,528+401
1. 783401 -6.533401)
F.01+00 —5.537+01
T+294400 -64.541+01
6€.3T72¢00 -3.535+01
5.3233+00 —2.528+01
Ge333400 -1.517401
6. 333400 «5,.055+00
6.333+00  5.0554D0
6.333+¢00  L.51T+0L
6.332400  2,528+01
6.372400  3,.538¢0)
Ta 294400 4,541 40}
F.061400 5.53T+01
1.083+01 4&.533+01
1.260+01 T.528+01
l4%36+01 B.524+01
1.613401 9.520+01
1.750+01  1.752+02
1,96T+01 1.151+02
2.1a3+n] 1,251¢02
2.320401  1.350+02

2,58B+31 —1.350+02
2.481401 ~1l.251+02
2.374+01 -1.151402

N 1N
—l.664+0L 1.237=02
-1.495+D1 3.919-93
-1.331+91 -4.580-03
-1.5T1+0] «1,311-02
-1.70164¢01 —2.1b66=02
=B.644+03 -3,022-02
=T 1Ta4+00 ~3.879-02
=5, T4T+00 —4.737-02
-4, 364¢N) —-5.595-02
=3.023+07 -4, 45%-02
-Z.336+00 —6.,957-02

MALHNO= .0O0¢

iN 1XN
-2.308+00 —&.976-02
-2.308+00 -&.9T6-02
=2, 3NHe0N —6,9T6-07
—2.308+90 —-5.976-02
-7.308+00 ~8.976-02
-2.308+00 —6,3T6—02
—2.336¢00 ~6.957-02
=3.023+00 ~6.454-02
-4, 364+00 —5,595-02
=S, T4Tent 4. T3T-02
=T 174400 -3,879-02
—8.644+00 -3.022-02
-1.016+01 -2,146-D2
=1+ 171+00L -1.3§1-02
—1.331401 =4%.589-03
-L.%95+11 3.919-n3
1. bb4+t]  1.237-02
-1.667#01 1.231-02
~1.497+0}F 3.918-03
=1.+329#0L -4.578-03
—E.165+¢31 =1.310-02
—1.R044NL -2 .064—N2
~B.455+00 -3.019-02
-&, 05400 ~2,875-02
=5, 285400 =4,732-02
-3.896400 —5.589-N2
=24438400 -H,44T-02
=1+686400 —£.957=02
—1l.855¢0 —-6.9T0-02
~1.£55400 —5,9746~02
—1.655+00 ~6.976-02
-1.655¢r) =0.976-02
—1.655400 —6.9T4-02
-1.655+00 —6.9T4-02
=1.686+00 -6.957-02
=2.538400 =6,447=02
=3.896+00 =5,589-02
-5.385+00 —4.732-02
—G. ING4A0L -3,8T75=02
—8.455+9n -21.049-02
—L.004+01 —2.164—N2
=1.l165+01 —-1,310-02
-1.329+401 -4,578-93
-1.49T7+01 3.918-03
-1.66T+0l  1.237-02
—l. 67Nl 1.236-02
-l.498+01 3.916-03

~14327401 =4.575-03

IS L]

=1.647-01
~1.4624-01
-1.4600-01
-1.576-11
=1.552-01
—1.528~01
-1,503-01
-1.479-01
—l.454-91
—1.429=111
-6, 144-01

1 — MULTIPLE SURFACE ANALYSIS CAP
ALTITUDEa#®ssss

LYK

a.00a
G.004Q
0,000
. 000
.70
0. 900
Gal44-03
1.429-01
L. 454-1N1
l.479-01
1.503-01
1.528-01
l.552-01
1.5746-01
1.420-01
162401
lata7-01

-l.610-01
-l.652-01
=l.634=-01
-l.616=01
-1.5%98-01
—L.5¥9-01
=L.561-01
=1.542-01
—le524=-01
=1.575-01
~b,494=03
a.nnn
n.on0
N.000
n.000
0.000
0.000
H.436-03
1.595=-01
1.524-11
1.542-01
1.561-01
1.579-01
L.5%8-0]
l.6le=~01
L.634-01
L+852-01
L.470-01

=1.692-01
~l.880—01
~1l.668-01

1IN

9.863-01
9. 86701
9.871-01
F.4714-01
9.876-01
9.878-01
4,879-01
9.879-01
9.878-01
9.816-9L
9.9T4-0L

PAGE
&

LIk

9.%76=01
9.516-0}
F.9T6—01
9.9T6—0F
F.976-01
9.97T6-01
9.916—-91
9.8T6-01
9.878-01
F.879-01
9.879-01
9,.878—01
F.8T6—01
9.8T4-01
9.671-01
9.867-01
9.863-11

4.859-01
F.863-01
9 .866—01
%.868-01
9.869=01
9.870-01
9.8r0-01
9.865-01
9.867-01
9.865-01
2.976-01
9.9T6~01
9.976—01
9.376-01
2.976=01
9.976-01
9.976-01
9.9764-01
%.865-01
2.86T-01
9.86%-01
9.870-01
F.87T0-0L
q9.869-01
9.868-01
9.866-01
9.863-0]1
9.859-01

9.855-01
2.358-01
9.860=01

605404  wiodbtul
B.59%4¢0L  b.ovseyl
Ta583¢DPL  J,2u3+01
Ba5T2+¢0L  La2fetvUl
5.561+01 s.50l¢01
4.55M4A1  4.30UuruL
3.539+40L  3.23%+UL
2+52840L  gyuentul
1.517+00 1 517404
54055400 2,073 ¢U
5.055+00 s.dbatud
1.517+01  L.alivn
2.52B+01  c.ac8+0L
3.539+0,  s.davtul
4.557401L  @.nuptul
5.501+01 3.3ul+ul
6.572+0L, wanletrul
T.503+00  T.upoatil
8.59%+71L  ulo9avul
.605+NL  Yaoudtll
1406240, Lauc+lc
1.163402  waanatle
le20%40c  Llodi4tud
12365+Ns  Laaw3+0c
v PRV
=1l.74T¢0L —Laopi3-UL
1,577+l ~2.pda-ui
-1.412¢01L —csuoi=-0|
—1.252401 —z.0o09~31
~1.09T#0L —caodu-UL
“G, 465400 —d.owi=Pi
—0.011400 =g, 0¥4-wl
~h.eNTel) —c.0%0-ui
~5.250¢M —gouyil=Ui
—3.945400 =c.ow9-0l
-2.08B40u —i.dlésie
7T 8 910 11 12 13
E I PO S |
iv LAY
2,534+ [.UUe
=2.635400 WL Quw
—2.63%+00  G.lWL
—2.634+00  Gadul
—Z.634+00  Uadl
=2,63%100  U.ul
—2.03440y  Logiv-ie
=2,6B8¢00  c.u¥Y-ul
-3,945+04 c.b¥i-ul
—5.251+00k  £.ovo-ul
—6.60T+00  Ldawye=0l
= B.31l+00  sawFe-lL
=9.46580y  L.uPu-d1
=L,A8T+0L  s.009-wl
—1.252#00 caobi-0L
~laal2#0L  c.gau-0L
=1.5T7401L  c.ce3-04
=EaTO140L —cadwl-ul
=1.5680%0L —g.ual-ul
—1a41240L ~caloe-vi
—Ll.248401L —couds-LiL
=L MB8+0L —lavaa-ii
~9.314+00 =cadno-Ud
=T 145¢0u —c.usi-wi
=4, 294 +0U —caurd-UL
=4y BATHNY —o.dey-vl
=3.421¢M0 —.deu-ul
—Za04l+0u —¥.le¥-us
=~1.981%00  Ga.Gdu
«1,9814%  u.dOu
—1.981+0G UL UU0
—1.88l¢00  daudlU
~1.9B1¢00 LU0
-1.981+79  Q.000
—1.98140y Y.l va
~2.04leB0 colou-0L
~3,421+00 c.Dub-ul
—4,839+408 c.uze-01L
~0.294+00  2.027-01
=T 18540 caUno-dl
=9.3i4¢My  z.ube-Q4
-1,088+01 ¢c.was=wl
w1.248+01L  Lauze-GL
—leal2+0L  calnl-01
~1 500400 cLuBd-wd
—1.T55+0L -4, 890-0l
—1.582401 —1.391=031
=1la%]12+Dl —laayc~dl
T 8 9 v Ml le 1)
3 4 % e 1 ok @
v LAy
=Lla244+NL —L.37¢-0L

=1.0T9+0L —1.393-01
—9.163+400 —a.,393-0d

14 15 l& 17 168 19 20
1 ¢ 0 3 1L 1 %

1Yy 1Iv
9.149=11  l.522-01
Y.773-01 1.598-01
F.777-01  L.574-0]

6-13

EXAMPLE PRUBLEM NO.
ALFA= 02

XK YN

2.26T+0) ~1.052+472 —1.155+01

1 - MULTIPLE SURFACE ANALYSILS CAP

MAGHNG = ALTITUNE=k» kxks

IN

ARAG

LN

—1.309-02

1¥N

=le656=~71

2160401 —9,520401 —9.917400 -2.162-02 —1.643~01
2.05340) ~8.524+401 ~B.267+00 -3.017-02 -1.631-01

PAGE
T

LIN

9.861-0L
F.862~01
F.881-01



6.2 EXAMPLE PROBLEM # 1, MULTIPLE-SURFACE ANALYSIS CAPABILITY (CONTINUED)

T 3 1.6T&+01 -8.026+01 -T7.559¢00 =1,39%8—uL 9.780-01 1.551-01 1.946¢01 ~7.528¢01 ~&.635¢00 =3.872-02 —1.619-01 9.861-01
8 3 L.532¢1] =T7.030¢0] —5.951400 -1.3%4=01 9,785=01 1.527=N1 1.83940] —-6.533+01 -5.022400 ~4,727-02 =-1.58%%~01 9,859-01
Q@ 3 1.390401 —$.N3540] =&, 62T+Did —L.dyu~0l 9.THE-O0Ll 1.503-N1 1,732401 ~5.537+01 -2,428¢00 —5.583-02 -1.593-N1 9.856-N1
10 3 Fe24B+01 —5.C39+01 ~2.898400 ~4,599-Uk  9.791-01 L.4T79-01 1.625+401 —».541401 —1.8534¢00 =5.439-02 -1.580-01 9,853-01
11 03 1106401 =&, 043401 —1.394400 —u,dce=03  1.N00400  6,434=N3 1. 569401 -3,538401 -1.N36+00 -6.957-02 -6.844-093 9,974-01
12 3 1.100#01 —-3,033401 =1,329+00  wauly 1.000+00  0.0497 1.5aT+01 -2.52H401 =1.002400 —6,976-02 D.000 9.976-01
13 3 1.190s01 —2.022+401 ~1.329400  U.uiu 1.900400 0,970 1.5aT+01 —1.517+01 =1, 002400 ~5.976-2 0,000 9.976-01
14 3 1.170400 =1,CLE#RL ~1.32940u  waddy 1.200497 0,090 Le56T+01 ~5,055+400 —1.002+00 —6.976-92 n.00n 9.976-01
15 3 1.100+71  L1.9LT=0b6 =1,329+00 datulbu 1.900+0% 0.000 1,56T+01 5.055400 —£,.002¢00 —6.9746-02 D.NAD 4.976—01
16 3 Ll.E0Aen)  1.CIL401 =1.329+400 .U 1.109¢09  D,NON 1.567+401  1.517+01 ~1.002400 -6.976~02 D.NOD 9.976-01
17 3 L.100s71  2.€22¢01 -1.329+0u  waull L.0dn+nn 6,000 1.56T+0] 2.528+C) —1.002+400 —6.976-02 0. nAo ¥.976-01
18 3 1.100eNl  3.033401 —1.329400 Cascd—0a 1070470 —6.434=N3  1.569401 3.538401 ~1.N36+N) =-6,957-NF 6,844~"3  9.976-N]
1S 3 b.106¢81 6.Ca3+01 —1.394404u leawyo=ul 9T90-N1 =1.879-01 1,625+401 %.541+401 —1,853+00 ~6.439-52 1.580-01 9.853-01
20 03 1.248¢01 5,C39e01 ~2,898400 L.dyd=Ul 9 TdH~N1 =1.503-71 1.732+01 5.537+01 -3,428¢00 -5,583-02 1.593-01 9.856-01
21 3 1.390¢0]  6.035+01 -4,42T400  Lliawe-ul  J.TE4-0L —L.52T7-N1 L1.839+401 46.533+0L -5,022+00 -4.727-02 L.606=01 9.859-01
22 03 1,532¢01 T.03080} —5.98L+00  L.o%a-wl . FE0-01 —E.551=01  1.948401 T.528401 —6.63500 —3.872-02 1.519-71 9.B41-01
23 03 ELBT4*0L  B.C264N1 —F.5594N0  l.3ws-0L  9.77(—0L —1.5T4=N1 2.053+01 B.524401 -B8.26T4%0 =3.217-02 1.631-71 9.861-01
24 3 1,81beD)l Q.C22¢NL -9.163400 L. d95=U1 $.773-N1 =1,598-0F 2.160+01 9.520+01 -9.9LT+00 —2.162-N2 1.643-N1 9.862-01
25 3 1.95740L L 0M26A2 =1,.9T940,  Joade—iil 9470901 ~1.622~D1 2.20740L L1.052#02 =1.159+0] ~1,209-02 L.656-P1 9,841-DL
26 3 2.M99eN}  1.101#02 —-1.2444¢00 1.39¢=d0 9.T05-01 -1 ,645-01 2.374+01 1.1514N2 -1.32T401 =-4.575-03 l.666-01 9.860-01
27 03 2.241491 1.2014N2 -1.41240L  Llosyi=-dl Sefol-01 -1.669-N] 2.481+0L L1.251#02 —1.498+31 3.916-03 [.b8N-D1 9.858-01
28 3 2.383+0L 1.3710402 ~1.5B2+400 1.390-0a 9.757-01 =1.692-01 2,588401 1.350402 =1.67T0+01 1,236=02 1.6%92-01 9.855-01
P4 2. TT5+0L —1.400402 —1.759+0L —ceua%-Uc $.829-01 1.720=01 2.91%+01 =1,250402 —1,674¢01 ].236-02 —}.715-01 9.851-01
2 4 2.708+401 —1.300407 =1.585+#N ~c.oso-Js Fu831-01 1.T08-D1 2.891+11 ~1.251402 -1,500+01 3.9l4-03 =1.710-01 9.653=-0)
1 4 2.641401 —1.201402 =1.612404 —veosl=ue 9.B33-01 1.697-0D1 2.869+01 —1.151402 ~1.325+01 -4.572=N3 ~i.TN4-01 Y.854-D1
& 4 2.57340) =1.101+402 -1.240#NL -G, L34z 9.834=0] 1.686=01 2,847+l -1.052+02 —-1.151+0L —1.308-02 -1.698-11 9.B854-01
§ 4 2.576%01 —1.00240Z ~1.070¢0L -vaowi-Uz $.B30-01 1l.675-D1 2,824+00 —-9.52060] «9,.T71+00 -2.1601=02 ~l.09Z2-0]1 9.853-01
6 & 2.4394N1 ~§,D22+71 -9.00140uU ~D.otl=Ud 9.838~01 1.8&4~N] 2,802+¢01 —B.524+01 —B8.038+N0 ~3.014-02 -1.686-31 9.852-01
T 4 2.372+401 —8.C26401 =T.3LT+0B0 —paiwe—ue  9.84N-01 1.652-01 Z.779+471 —7.5284+40) =5,3CH+00 =3,0868-02 =1.680-31 9.850-01
8 & 2.309+0F —7.030400 =5.645+0) -pepés—d¢  F.842-01 lab4l-01 2 TSTHIL -6.533401 =%,582¢00 =4,722-02 ~1.674=01 9.848-01
9 4 2,23T#N] =6.039¢0] ~3.98540U -u.04s=0¢  De84a-Nl. L.630-01 2,73510] =5.5374N1 ~2.860+00 -5,5T6-02 —-1l.&67-D1  9.844-0]
10 & 2.LTO+ML =5.03940) =2,337#0y —n.oho-de 9.B40-01 1.418-01 2.7124001 —4.54L400 -1.142+00 =6.43]1-02 -l.661-01 %.840-0]1
11 4 24103401 —4.043400 =T.004=04 =~ca9du=03  E.200+00  7,035-03 2700401 —3.538+401 -2.4T1-91 -6.957-02 -7.219-03 9.976-0L
12 &% 2.109+401 «2,033+401 -6.293-91 uw.udib L.007400 0,900 2. 100 +%1 =2.528¢01 ~2.098-0L —4.9T6=02 0.000 9,9T6~01
13 4 2.000#01 =2.022¢0L -6.293=00  wa@UU 1.000+RT  a.an00 2.799401 =1.51T+01 ~2.098-01 —§.976-02 0.000 9.976-n1
14 & 2.190401 —1.ClLle0l -6.293~N1  w.0JJ L.0200+07 N0 2. TN040] —5.055400 —2.r98-31 -8.976-92 0,000 9.975-01
15 4 2.170401 1.907=-06 —6,293-00  p.uby 1.00040) 9,000 2. 700901 5.055400 =2,098-01 =4.976~02 0.000 9,976-01
16 4 2.190401 1.CLL+D1 =6.293-01  wa 00U 1093407 2.091 2.TN040L L 511401 -2,098-01 -6.976-02 NH,onn %.576-01
17 & 2.190401  2.N22+D1 -6,293-NL W 00w 1.039+0" 0,001 2.700+#N]  2.528+¢01 —2.C98-01 —-6.976-02 0.000 9.976-C1
18 4 2.100e01 3.C23¢01 —6.293-D0 goydd~d5  L.N07#00 -T.Q35-93 2, 70040%  3.538+401 —2.4T1-01 -6.957-02 7.219-13 9.97&-Dl
19 4 2.103481 4,C43401 =T.004~01 c.beb—de 9.346-D1 -1.618-01 2.712+01 4.541+01 =1.142470 =6.431-N02 1.661-01 9.840-01
20 4 2.170401 5.439+01 -2.337400 w.ov3-uUc  F.B44-0L =1,820-01 2, 735401 5.531T7+#01 —2.860+00 —5.576-02 1.667-91 9.844-01
21 4 2.237+01  &.0325+0] -3.985+00 o.ows-02 F.842-01 =1,.6%41-1 2.757+01 6.533¢0)0 =4, 582¢010 —4.T722-02 L.674-01 9.848-01
22 4 2.305+4CL T.03040L -5.665¢00 o.uec-ud  9.BAD-01 -1.852-01 2.T79+0L 7.528401 -6.308+00 —3.068-02 1.6HB0-01 9.6850-01
23 & 2.,372+01 8.724+01 —T.317400  Leovl-vc  F-838-01 =1.664-01 2,B02+01 B.524+01 -B8.038+00 -3.914-02 1.686-01 9.852-0)
24 4 2.439+01 9.C22+01 ~9,00140¢  o.wel-us F.835-N1 —1.675-01 2,824+M1 9,5Z0401 -9, 7T1+09 -2.161-02 l.092-01 9.85%0)
JUHFLAG 1 2 2 4 5 6 7 8 9 LU Li 4c 43 )% %5 16 L7 16 L9 20  EXAMPLE PROBLEM NO. 1 = MULTIPLE SURFACE ANALYSIS CAP PAGE
VALUE 28 B 2 3 2 4% 3 & 4% uw 4 4 & 1 0 O 03 1 1 4 ALF A= A0 MACHNO= .00NC  ALTITUDE=##evéy 8
J K AV v v LAy vy v XN YN N LXN L¥YN 12N
25 4 2 506eNL 1.002+402 —1.0TA40L w.uab=ue  9,836=01 ~1.686-01 2.847T+01 1.952402 ~1.151+Q}4 ~1,308~02 [.698-11 9.854-0)
26 & 2.573¢01  1.1001402 —1.24040:  wewa¥-ue $.833=01 =L1.697-N] 2,869+01 1.151+02 —1.325¢%1 —4.572-05 1.7%=-N11  9.854=01
27 4 2,641 L1.201e02 -1.412#400 w.os0-0c 9.831-01 -1.798-01 2,8G91¢N]1 1.251+02 -1.500+0L 3.914-03 1,T10-71 9.853-01
28 & 2.7CH40L 1.300402 - Ll.505404 b.o.4—gs  SH2I-0L -1.T2R-01 2.914401 1,3594)2 ~]l.674¢nl  }.236-02 1.714-71 9.851-01
{EQF PLUT FILE Liw—— PFILE § 1 = WING GEOMETRY SOLID LINE INDICATES THE OUTPUT BAS DEEN EDITED
—.__r-_“‘—,_ - - _r__‘— - — kC—‘\ - ) r—___
~— — | - —
JUBFLAG 1 Z 3 4 5 & 7 8 9 iU Li 1c L3 14 15 16 1T 18 19 20 EXAMPLE PAUBLEM NO. | — MULTIPLE SURFACE ANALYSLS CAP PAGE
VALUE 28 B 2 3 2 4 3 & 4 o 1 4 W b 0 0 o2 1 1 & ALFAZ 0P MACHNO= .ANOC  ALTITUDEs+s4sae 9
g SUREACE # 2 = HORTIONTAL TAIL
LLETING SURFALE NO= 2
FHERRBEEROREICNR DT ETF
SPAN HaoT FIP nuu b Tsf AHEA ASPECT ME AN MGL ¥YBAR XHAR ZBAR
CHORD CHORD [ Y| ImlST RATIO CHORD LHAC) (MGC) EMGCH [HGC )
BB 33,900 20,000 -2 g R LD 2700,00 3.20M0 25.070 25.333 15,667 131,000 19,337
FLAP FLAP FLAP FLaP (Y} L.ake R.ATL CIHEG. SWEEP  MNO.SPAN  §0.CHORD  NOLCHORD
SPaN] SPAN2 SPAN3 Ucricy atr LEC DEFLEC UGFLEC MGE #4 MGC/%  ELEMENTS ELEMENTS UISCONT.
A0 so.ran 40,000 —3u,udu L] L1 2007 L 0NN 1n. 62N i 3 1
Fus sla  nlow 5TA AL STA AREA LHOPO SPAN ORIGINAL PAGE IS
Xivwul Yiuel ZLLL) S{CGH CicG) a{CGl
Y 110 NG LR LT 32.6BL  28R.ONN OF POOR QUALITY
WS ¥ ! Xlted FYTLY! weri) TwlST DIHEIC/4) SWEPIC/4) COWING)  CUFLAP)  C(TAH
~4f,M0 45,000 —2A0AN 13u.eue 13301330 150,900 -2.0M L0nn —1n.620 2n.nne 19.091 3.0
=360 =36.007 20,000 12v.auu  i34.250 150,000 -2.0m 000 =19.620 21,098 10,004 3,917
—-3z,nnn -32,000 —an,n0n 120«uiine 133,500 151,000 —2.00n Malib] =1r.620 22477 19.001 3.700
-28.n0n ~28.000 -20.000  127.gu0 132.759 15907 —z.ann L00N —1nag2n £3.000 19.090 3.000
“24,0AN  ©24.000 =20.000 1Zu.uww L3007 157,300 -2.0n S00D =1naB2n 26,000 12,790 32070
—2n,.nn A PLLESRE P2 PL L B I SRV VR NP -3 24] 157,001 -2.41 .30 =10.620 25.09¢ ILISLL] EPLLT]
=16.07" =lu,rr =20,.n00 1ZuaLnd Laue 500 159.090 -2.97] LY ~17.620 26.07% 10,207 3.009
12,707 S12.000 <Z0.000 [ Zo.wdy 1<% 750 157,000 -2.000 LS00 -0, 620 27 .0t A0.nne 3.00n
=8,30% =4,Ma" -37,0480 LZcawwa  lev.200 —2.000 L 0N -10.620 zd.01C 12,0010 3.00n
-4, 0 —4.00r0 -2n.1en L2iawud leaa200 -2.07 LN0n ~L7.520 29,000 [DRLLI 3.ann
LA 2007 28,000 12U.udu letabon -z2.0n0 - 909 3, Bos o 1.9 3,991
000 4 000 -20,000 1Z2l.uds el -2.300 Mabld 10.629 29.0n¢ 19,091 3.0
g.A00 .00 20,030 L2e.swu kewl03) 150,260 -2.nhn +DOD 10.620 28,300 11.09n 3000
12,709 12,086 20,000 123.uue  dewl IHD 157103 -2.0m0 .a0on 11,621 21.0n0¢ 11,099 3,130
l1&.0ann l6,man —2r.ann 129l La0. 9006 157,100 =Z.009 Ml 1N, 620 L PRiIAL 19,798 3.700
FL T L] 27,000 =20,.000 1Z2u.ubu 0 131.250 157,707 —2z.0an Rubb] 19,627 25.nne 12.112 3.090
24.700 25,000 27,800 124, 0w 1344790 15 1.100 =2.9" .0 11.628 24,007 1%, 191 3,079
28.900 28,008 Ze.ann 124.00d L3£. 750 Lbr.anT 2.0 .00 15,629 23.000 17081 .0
32,407 az.nnn —zG,. AN 120.uuy 4 33.370 151,300 —2.90n . 800 17.620 22,000 1n,n00 31.10)
36,700 36,000 -20.000 12%.0uu 139,250 153300 =2.00% .71 1D, 620 21.9049 LB, 001 3.211
40,300 47,700 -21.000 1340wy Laz. 10 154,300 -2.17% L0917 1n.62n 2h, ant Lo.nnn 3.nn



6.2 EXAMPLE PROBLEM 4 1, MULTIPLE-SURFACE ANALYSIS CAPABILITY (CONTINUED}

—_——

—]
32 3 1.42%+02
36 3 1.425+02
IT 3 1.425+402

1.000+0] =1.974+4L
2.000801 —1.974+01
3.000¢00 —1.97%+0}

o~ FILE # 2 = HORIZONTAL TAIL GEOMETRY

(ECF #LOT FILE 2)

0K 10 IGNORE

® OIVIOE CHECR AT D2£442

-

e 7
P

Tie
CHORD

200.000

FLAP
SPAN3
1.000

Z

—-20.000
=18,000
16,090
-14.04Q
=12,000
~10.08%
-8.000
—4.000
—4%.094

-20.000

- [ I M
~] - ~ ] - - M -~
e B0 1. 000+00 0.000 L. 475402 1.500401 -1.992401 3.490-02 0.000 9.994-01
a0 1.000+00  0.000 L.415402 2.500+4+01 -1.991+01 3.490-02 0,900 9. 994=-01
ey 1.000+0%  G.AN0 L&T5+02  3.50Q+0) -1.991+0] 3.430-02 0.00N0 F2994~0]1
_ | R _ - I — — ]

|
9 lu il ic 13 14 15 16 17 18 15 2N

4 o 1

huooT
Tl sT

» OO

FLAY
DeFotl
«0uu

FUs 5Ta
L{yury]
Lo

k{Lct

—50.000
BT PRVITIV]
~5u.Vud
—-50.000
=50.00u
=50.ulu
-50,0L00
=50.u00
=5U.uul
=50 LUl
=50.00u
~50. 000
~5U.u00
-50.0Ud
=50L.000
=50, 30U
~5uU. 000
=50 ulv
~5u, b00
-50. 000
=SU. UQu

poa 1

6 o D

| T
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6.2 EXAMPLE PROBLEM # 1, MULTIPLE-SURFACE ANALYSIS CAPABILITY (CONTINUED)
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6.2 EXAMPLE PROBLEM # 1, MULTIPLE-SURFACE ANALYSIS CAPRBILITY (CONTINUED)

JOBFLAG 1 2 3 % S 6 T B 9 a0 i le La k4 45 la k7 1B 19 20  EXAMPLE PROMLEM WO. 1 — MULTIPLE SURFACE ANALYSIS CAP  PAGE
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LT.Ans 40,000 =T.000 =Ly —iv.000 1n.0390 «I02 89,999 100 &0.00¢ 15.000 7+500
12.700 40,000 -8,0%0  -30.00d  +13.000 30.000 000 89.599% .00 &n.0ac £5,000 7.500
19.700 40,000 -g9.000 —Jusllu -12.00G0 30.009 bk 89,9589 + 000 &D. 0N 15.000 72500
20,700 41,000 =10.000 =30. 000 —15. 000 37.700 -0 89,999 « Q00 80. 000 i5.000 T+500
— T . [T - - ) _ B [~
— ] I P -
JOBFLAG 1 2 3 & 5 & T 8 9 iw ki le L2 44 15 la LT 18 19 20  EXAMPLE PRUBLEM NU. 1 — MULTEPLE SURFALE ANALYSIS CAP  PAGE
VALUE 280 8 2 3 2 4 3 4 & @& 4 4 & 1 0 3 0 1 1 4 ALFAS DO MACHND» 000f ALTITUDE=®*sesn 20
J K XV ¥V v LAy 1YY 1Ly XN M N LN 1N 12K
S0 5 =8.750+0)  4,r00401 )L 00040l v.lbko-ul 0.000 =4 ,258-N1 5.625+07  4.000+01 5.070+00 0,000 1.390+27  01.0G00
51 5 1.250401 4, 000400 0,000 [PRY{NT 0.000 —1.000400  1.750401  4.000401 -5.000+00  0.900 1.0500+00 0,009
S0 6 =3.T750+2) 4,0r0+0L 1000404 wasus—ul  0.000 =3.560-0D1 1.312+01 %.M00+0) 5.000+¢00 D0.000 1.500+00 0.000
51 & 2.250401 4,000+00 0,000 0.0y a.0na -L.BNBS0D  2,750+01  4.0C0+0L -5.Q000¢00 0,000 1.070+00 2.000
- FILE ¥ 6 = LREFT ENGINE NACELLE CEOMEIRY
{ECF PLJF FILE &)
J ok ¥ z W . DWl oc os
50 1 -4,000+400 S.000+400 5.000400 5.lex+u 1.0004N01 5.000400  T.500401
51 1 -4.000+#01 =5.000+00 -7 .0+0s :.za>+?i_‘1.000*01 L.000+401  1.000402 . e
——
- T i " ] - - T
JOBFLAG 1 2 3 4 5 & 7 8 9 L4 di I o3 14 15 16 17 LB 19 20 EXAMPLE PROBLEM NO. | =~ MULTIPLE SURFACE ANALYSLS CAP PAGE
VALLUE 28 B 2 3 2 4 3 4% 4 & 1 & 9 1 & " a1 1 4 ALFA=  .AND  MACHNO= ,Q00C ALTITUDE=*sazéx 21
J K A YV ¥ LAV LYy 12¥ XN ¥N N LXN LYN 1ZK
53 1 -2.B875+401 4,000+9L 1.0O0401  Ll.ecwuw=0i 0.00Q -9.923-3]1 -2.438+4D1 4.0r0+01  5.0090+00 0,000 1.000400 0,000
54 L —2.730401 4,.000:01 D.0OD Gaudu 0.009 -1.A00400 =2,250401  4.000+N1 —5.900+00  9.900 1.000+00  0.080
50 2 —2.375+GL —4.0C0+81 1.00040L  5.300-010 0.000 —8.4B0-D1 —-1.6BB+01 -4,000401 5.000+400 9,000 1.700+00  G.000
51 2 -1.75Nen| —4.000+01 0,000 LU 02.000 -1.000+09 —1,250+N1 —4,000401 -5,000+490  Q,000 1,3900+00  9.000
53 2 -2.375+01 4.000401  1.00040L 3. 300-ul 0,000 -B.58N-01 —1.688+01 4.000+01 5.000+80  €.000 L.0ND+R0 3,000
54 2 -1, 750481 &.000+0L n.000 0. 03l g.o00 —1.060400 ~1,250+401 4.N00+01 -5,000+00 2.000 1.000+00  1.000
56 3 =1,875+01 —4.000401  L.BOO+OL  taswle-0r 0,009 -G .844—01 —9.375+00 —%.0M0D+01 5.009s00 9.00n L.0o0+00  3.000
SL 3 -7.50047% -4,000+01  0.070 Ga300 4.000 “1.00N#0N —2,.5CN+00 —4.O00+N1 -%.000+E0  2.000 L.No0+0%  9.000
53 3 -1,875+N1 4%.,07%0401 1.000401  J.uTa-dl D007 ~b.644-01 —-9,375400  &4,0n0+01  5.000¢00  N.000 1.990+00 0.0ND
§¢ 3 -T.500+07%  4,.000snL 0,000 [T n,00n =1.000+N0 =2,5MN400  4£.00040]1 -5.000+20  §.000 L.000+00 0,000
50 & —1.375+¢00 ~4.000401  L.ONM04DL seoid-gl 0,007 -5.241-91 — L. 875490 =4,000+01  5.C0+00 0,000 1.000+40 0,000
Sl 4 2.5PNeNY —&,. 000401 0,007 Uadhdu 7.009 -1.000+01  T.500400 -4,400401 -5.000:00  0.000 1.000+00 0,000
53 & -1.375¢91 4,CCA+0)L  1.003e01  o.317-ul 0,000 =5,241-01 —1.875+00 4.900+01 5.C00«D0  n.000 1.090+09  9.0040
56 4 2.50043%  4.000+0) 0,000 Ui g.000 -1 AR040A  7,530+00  4.0F0+01 —5.000+N0 7,000 £.NO0+O0  0.000
S 5 ~H,TS50+00 —4.000+01  1.0N04DL  Yelvru-ul B0 ~4.258-01 5.625+07 —4.000+401 5.000+400  0.000 1.090+00  D.000
51 5 1.250400 «4,0000]  0.000 adu a.000 =1.000400 1L T50+01 —4.000+401 —5.000+00 0,999 L.00N+0D  0.3N0
53 & —H,T50400  4.G08401  1.000400 Y.uso—b 0,000 —4,258-0)1 5,625+00 4.000+0L 5.€00+00 0.000 1.000407  9.040
54 6§ 1.250+401 4.0M0+401 A.0RY wa DU 0,908 =1.000+0 L, 750471 4000401 =5, 00000 0500 1.100+02 0,900
50 6 =3, TSN+NY <4 CO0«N1 100047 wazeus—-0y 0.0 =2.560-01  L.312+01 -4.000+81 5.000+0%  D,000 1.000400 1,000
51 6 Z2.250+01 —4.000+01 0.000 V. G0y 0.070 -1.40N+00 Z2,750401 —4.,000¢0] ~5.0N00 10,000 lL.0004+400 3.000
53 4 -3.750¢00  4,000+01 1.AN0+0L v 345-ul  0.406 -3.560-01 1.312+0L 4.000+401 5.000+0C 0.00R 1.000+09 9,080
54 b 2.,230401 4.0004¢01 3,000 6. GUD 0.0n0 1400490 2,750+01  4.000+01 -5.0900+00  0.080 1.000+00  2.000
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.2 EXAMPLE

PROBLEM # 1, MULTIPLE-SURFACE ANALYSIS CAPABILITY (CONTINUED)

FLAG 3 4 5 & 7 8 9 42 Li lé is l4 15 16 17 18 19 20  EXAMPLE PRUBLEM NO. 1 — MULTIPLE SURFACE ANALYSIS CAP PAGE
Jenge li f 2 3 2 4 3 4 4 o L 4 w1l oA a0 o4 ALFAZ .00 MACHNG® NAONC  ALTITUDE = ewss 22
$INFPUT
KGUY - *oy
KT1 = *l,

KTZ B +8,
K13 = +3,
LENX = +5a,
Nw NG = 2y
NYTAIL = +0, ONLY SURPACES # 1 AND 2, WING + TATL ARE CONSIDERED WOW
NFUS = +0y
caLoLe = L 75000CF0E40N,
CUTBFL = L1NRYeRrrE-n,
CUTOF2 = L29CNNIC0E~N2,
LFLAP = +,
GSCALE = +100NCOEIE+N]L, ; 0
NSS = +3, tre *7 G
*12, e
NCS - 2, e +24 *2, /,J—
2, -
X a LINCNONBNED2, «30G0UVIOL ULy +300N00J0E+02, e
L 150N0ODNNE+ 03, L1ISND000DE+D3,  —.5R0UUUUuE+024 =.500000ND0F+02,
L 157ARANNE + 113, «1500OGA0E+NT, —LAUQIQUIESDZ, = 3ANANANOE+I 2, _ _‘_j’fffﬁf
-, 3rAAAN00F 402, TCCNDOONAEANN, . uODIULUUE+OD, .0DDANODOE+0Q, ,,-~"I___
LONANBANNE 400, «ONGODADAE+OC, AUUQUUUICE*D0 LAGOONAOE +ON -
LANANNDNRGE +N0, L CONNDOONE ¢ 1, + DWOU LG UYL 00, ngnee-
LQ00NIONNE+ 0N, LOCOCNONTESN N, ULUIULGQUE+DN -
.Q0000NNCE+ON, LQFOABTNNE N, QUL - CuurtE4 O,
Y = ONCHOACOESDN, e
LONANONNIE +00, L Ll - Lz # DUy +0D00OOOOE+RN,
~40900AADE +02, = AGE i
.snoannn:;__Iaﬂ””’filvuz. « 15UUUUUUE ¢ ULy «OO0DDAN0E+0, Itq}&
__ET e .00000A0aEMr0, T .0uY0030Z#00,  .A0OCANNAEHDY, ORIG A
« mOE+qa, . AODOBRAGE +nN, LOUULHDOE+NA , ()E{ UA
NFLG B tha, ey +2, +3, OF PO
+2Z 44 +3 iy
+é%y LI 1Y *l 414
+0y 1, +0 +0,
Ny +1y iy oy
NSOLY = ¢l, w1 +la +2,
+0, +0y *dp +%y
0y +0, *hy 4N,
$END
JOBFLAG E 2 3 4 5 6 T B 9 id Li 12l 1> 14 15 16 17 1B kY 297  EXAMPLE PRUBLEM N0, | — MULTIPLE SURFAGE ANALYS[S CAP PAGE
VALUE 1% 4 2 3 2 & 3 4 4 a 1 1 Q4 L € 0 9 | & & ALFA= N0 MACHNO= 00N ALTITUDE z##edak 23
p SUBEACE # 1 = WIWG
LIFTING SURFACE MU= 1
RFEBENEEIVERFSE R SRR kD
SPaN rRoat TIR KT TiP KREA ASPECT MEan MGC voaR XBAR ZBAR
CHORD CHORD TwisT TwlST RATIO CHORD (MAC } [MGCH (MGC ) tMGL )
280,709 40,004 10.000 4ulluuu =4aulDD HIYYLOY 4.,5615 29,204 32.0681 56. 591 5.489 ~5.65%5
FLAP FLAP FLaP Fink 1Al LuAIL ReAIL DIHED. SKEEP  NU.SPAN  ANOLCHORD  NO.CHORE
SPANL SPANZ SPAN3 DckacL ubFLEC DEFLEC VEFLEG MCL/ 4 MGL/4  ELEMENTS ELEMENTS D[ SCONT,
Palall 0. aN0 147,060 3J.wau LA =2t.ann 15,090 L0, 00N 12.494 14 % 1
FUo 5Ta sl 572 WL §Ta BREA CHURD SPAN
Kivwd viuGl 1LCCh S{CGY CICtG) BILG)
aduu L] L0000 829,007 32.681  280.999
WS ¥ £ Xl ALLS ) KLTED ThIST OIHE(L /4] SKWEPIC/4) COWING)  CLFLAPF  CiTaB
-141.543 -14M,000 -17,633 2uauliy <. 500 34,060 =L.00n -1, 00N -12.494 1D.Aar 3.000 809
=-127.388 «126.061 ~15.17% 1h.840 L. 364 3.0 —.303 —LNAIN -12.494 14,182 4,255 1.135
-112.234  -l12.122 -12.717 li.cda Lue22? 2,300 239 ~l0.000  ~12.494 16,364 5.509 1.469
= ot RTass E fn TaTARA e ST e eTe e ) B F—
] ~ | ~J"
JOBFLAG 1 2 3 &4 5 & T H 9 lu il ic 42 L% 4% L& L7 18 19 27 FXAMPLE PRUBLEM KD. 1 — MULTIPLE SURFACE ANALYSIS CAP PAGE
VALUE L4 4 2 3 2 & 3 @ 4 © i ( v L " " 7 1 £ 4 ALFA® .10  MALHND= .090& ALTITUDES®*ssss 21
'/ SURFACE # & = HORIZONIAL TAIL
LIFTING SURFACE Nu= 2
BALGEIEIIEE R AGEENIREX
SPAN ROOT TIp RuLT 1i# ARFA ASPECT MEAN MGC YBAR XHAR IBAR
CHURD CHORD Talsi Tnis? KavID CHORD Mag) 1MGC) [MGC) (MGE Y
BR.AMD an.nnn FA/ L L PRVITIVIVERNE PRVE T S LKA P 1 FP-LLLE] 25, M0 254333 18.667  131.000 -19,337
FLAP FLAP FLAP FLare [} L.alL R.AIL ULHED. SWEEP  ND.SPAN  NO.CHORD hf.CHORO
SPANL SPANZ SPAND DeFiew UEFLLC BEFLEC DEFLEC MGC /4 MGC/4  ELEMENTS ELEMENTS DISCONF.
LA 40,000 AN.000  ~1V.duw .00 .00 RN LN09 10,620 4 3 1
FUs aTa  whie STA WL STa AREA CHEPD SPAN
XiLul FLLG) ZICGH SCGH (414 B{CG)
' U 00 00  520N, 000 32,681 280,707
W§ ¥ H Adieq Aludw) i Te) Tw!ST DIKELC/4) SWEPIC/%) CLlwlNG)  CIFLAPE  C(TAB
AL —EN 0N —Z0L000 13Y.vuu 1020300 157000 2.0 00 -1 621 20, nnr to.non 3.4990
—36.000 =36,000  -2n.00n P29 00l AawaehD 157,000 -2.9p0% PRalet IR TP :Y.1u 1 21.0ar Ln.rn1 3,119
SAZCT SJ2.ORD 20, ARN 1Rg,uuu 423,500 1500 -z, 080 N L P4 2z.04r 17,30~ 3,930
-28.arn —2g,6n0" —zr.nen 12400 Lag. 750 157.971 -z.00" L0100 -10,620 23.mnc i9.00% 3,10
“26.000 24,000 —20, 000 §Po.uue 132,000 155,009 ~2.n00 LAn2 -10.e20 24,000 17.92 3.730
C20LAEN 27,000 2P A00 J2u.uby LaLe250 150,900 Lonn LS00 —if.620 25,101 £7.000 34170
-i6."A ~leJtne —20 non 124 suwud 1auasnn 1572720 -2.707 RN -1%.420 6. mQr 11, nan 3.110
. R [~ _ - . _ .
— T —T — —~]
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6.2 EXAMPLE PROBLEM # ), MULTIPLE-SURFACE AMMLYSTS CAPABILITY (CONTTHUED)

JOBFLAG 1 2 3 & 5 & T 8 910 El 12 13 1% 1% 16 17 18 19 20  CXAMBLE PROBLEM NO. 1« MATIPLE SUAFACE ANALYSLS CAF  PAGE
VALUE 14 % 2 31 2 % 3 4 & 6 1 1 0 1 0 0 0 L 0 & ALFA= DD MACHNO= 000D ALVITUIEwessees 29
(—nomﬂaw = 1/11,1} INDICATES A SOLUTION FOR SURPACE # 1 IS OU
CONSTOERING SURFACE # 1 ONLY
LIFT DISTRTAUTION DETALL~SURFACE ND.= 1A 4. L}
“l‘.l!llt‘ttt‘....““l'!“*“i“i“-ﬁ“t‘-"l!
PR POXD PeYI PIZI ARER cPN GIX) GIY Gi2) vItxl vELY) viizI GAMA
[ ET.TT1 - 130,043  —15.795 61,2737 3,3527 L3511 -.05%@7 .95313 00881 L04141  =,17854 =,%900+01
Loz 20,801 -130.043 -15.815  61.2737 1.74%0 .05820 -,150184 L9550 L00755 -.0l219 LL1125 =, 259601
12 23.831 -130.043 -1%.B36 61,2737 1.34%5 L02500  —.L634% L97011 L012k& - .02245 14417 -, 2020401
15 27,056 -130.0011 ~15.473  TH.7805 1.4206 -.0B275 -.l9426 .95939 -,00291 - .05451 L24781 =, 2750+02
It 12.145 -11D.130 =12.544  39.4594 3.6325 .35292  =.0495T .96069 LO1L&T L04TGL ~.20024 =, TT63401
: 2 14,569 =110,130 =-12.500 69.45%% 1.8395 LD4458  —.E46 18 35622 .gate?  -.01218 L12551 =.3991+01
2 3 20,995 =110.130 -12.454 89.459% 1.3923 L01126 -.16091 .97174 .0L3T3  -.02528 L15789 -.305%+01
P 25,685 =-1i0.066 ~=12.046 115.0192 1,4516 -.09578 =,175ED L95316  =.01031 -,0622% 226009 =.41 1401
31 bu520  -90.217 —€.490 117.4450 3,883 +35231  ~.0644% L96960 .01832 LOS187  -.18845 —,1037+02
32 12,338 -90.21T  —9.332 117.6450 1.8443 L0279 -.16298 .95842 .00863 - .011l4 14300 =,5268¢01
33 LR.156 -90.217 6, LTS 1L T7.4450 1.3934  -.D0604  ~,158€7 .37241 L0L46T  -.02837 L17523 ~.4D23401
3 4 24.326  =90,133 -B.530 151.2579 1.6899 <, 11189  —.l7&27 L95098 -.0l234 =.0TOT4 L271510 -, 5444sD1
“ 1 .89 —70.304 -£,631  145.8307 3.6999 .34018  -.01982 .98049 L02646 LC58P6 =4 LTHBZ -.1292402
4 2 8.106 =70,304 -t.312  145,8307 1.8325 L0127 - 13974 .96273 LD1119  -.00709 L15963 —.4458+01
4 3 15.318  -10,304 -£.993 (45,8307 1.3T45  -.D2220 ~.156%3 LBT496 .0lsD0  -.02856 19178 —.4930+01
[ 22,947 -T0.200 -£.060 187.4966 14587  -.12940 =.17317 .95062 -.01244 - ,0T727 L29190 =. 6745401
5 1 -4,T31  -%0.391 3,969 174.0154 3.7010 .31920 =.03878  1.00180 L03905 LOBBET = 04014 -ol5&4+02
5 2 3.875  -50.391 -3.440 1T4.0l4% 1.8367  -,00222 -,13817 .97988 .a2102 02520 LLT9%8 - 7TTT+0L
5 3 12,481 -50.391 ~2.910 174.016% 1.3647  -,04057 =-.15499 99271 .G291% .00085 L21522 ~.%83T+0L
5 4 21.561 -50,237  =l.473 223.7353 1.5111 -.15875 =-,13925 .95198  =.00958 - .D5840 .326656 ~.0291+01
5 1 -7,405 =-30,327 -2.661 LBE.4164 7.9548 L19307  -.001%  1,03889 .05375 L05764  =,01928 -, 1377402
s 2 1.713  =30,327  -2.011 k38.4164 1.8781  -.D5G07 00323 1.02343 .03848 +03450 .22382 ~,8753¢01
& 3 11.031  -30,327 -1.381  188,4164 1.8211  -.07307 00357  1.04030 05547 L01229 L24676 ~. 8488401
6 4 26.70T  -30.231 L5631 242,2497 2.5312 =.27833  -.D2&1s L96685 -.D1725 - ,D1472 L5125 -, 1531402
T oL -T.66T -10.1k0  =2.b34 1881236 31,3838 24995 .006000  1,03270 06TES .00121 =.Q7631 -. 1570402
T 2 1.667  =10.110  -1.981 188.7235 1.9792° -.03493 .00000  1.01830 .D3349  -.0D0B3 L20857 =,4236401
7 3 11.000 -10.1§0  -1.329 148.7235 1.7822  =.06998 .00000  1.04284 .0%805  -.00232 28383 -, 8317401
JOBFLAG 1 2 3 & 5 B 7 8 910 1l 12 13 14 15 16 17 18 19 20  EXAMPLE PROBLEM NO. 1 - MULTIPLE SURFACE AMALYSIS CAR PAGE
VALUE 14 & 2 3 2 & 3 & 4 & L L 0 1 0 0 0 L 0 & ALFA: 10.00 MACHNO= .2000 ALTITUDEa#sssss 30
ALTTTUDE = #Assadds (QUP—OP-RARGE) INDICATES OUT-QP-GROUND SOLUI
J oK pLXY PAY) piZ) EREA PN Gix) GiY) GLZY vLiX} vigvi viezd GAMA
7 4 20,598  -10,110 L871  242.6%48 2.5103  =.28709 .00000 L95976  =,02505 —~.00408 L &60Th ~. 1506402
[ Y T 86T 10.110 -2.63% 188.7236 3.09%56 21128 .00000  1.03348 J04B6T +.00887 —.03Ts4 -, 144S5e02
8 2 L.667 10410 +1.981 198,723 1.9130 =, 04119 L00000  1.0206% .03586 01086 L214E3 -, B927+01
3 3 1i+000 10.110 -1.329 |88.7236 1.7753 -.07342 .00000  1,04517 .06036 .03048 L24707 =.B2BTeIL
B & 20.594 10,110 WBTL 2426447 2.5340 -.28774 00000 L96247  ~.02233 LO5TEL L4B138 =, 1522402
9 1 -7.605 16,321 -z.661 188.416% 1.7018 .00832 L002T3  1.04643 L08073  -.15159 L16573 ~.T93Le01
3 2 1.T13 30.327  -2.GlL LBB.4lée 1.5861  -.0893% 00343 1.02816 .D4292 -.09823 L26378 =. 7393401
9 1 11.031 30,327 -1.361 188, %84 1.906%  -.08257 .00356  1.02887 L0394 - J0k&467 .25636 -, BAAT+OL
3 & 20.812 30,239 .151 262.2497 2.7306 -,271%0 0T 493 .97250  =.00857 .05019 64222 —. 1630402
[T -4.731 50.391 -3.969 174.0164 4. 1886 L46248 =,DI2TE .99152 L00629  =.1T&1Z  —,28819 -.1Té8eN2
w2 3,875 50,191 -3,440 L74,0166 1.2275 03866 L12210 L95782 -, 0132%  =.07832 L2412 =.519Te01
10 3 12.481 50,391 -2.910 1T%.0l6% L0575 01032 +14506 .96138  ~.0D57&  =.02547 + 16699 -, 2460400
[ 21.623 60.327  -~i.705 223.7354 -1.0120 .08627 L20403 L9674 .0DSTS - ,00429 LDB6LS 5594401
n o1 L894 70,306 -£4631 1645.8307 2.T468 L 29938 04158 .95330 L00598 - .03064 =. 13597 -.9593+01
1 2 5. 106 70.30%4  -€.312 145,8307 L0028 L02562 .13365 94006  =.00T39 02988 (L4276 -,3200+01
1L 3 15.318 10,304 -£,993  145.8307 AT L00992 L Legsl L95110 =.00249 L08172 LU5537 —.6194+00
14 22.906 70.166 ~6.432 187,496 -,8072 L Llabal R .96873 L 005681 03465 LO0L952  .3739¢01
12 1 64520 90.217 —5,490 117T.5451 2.2243 L 25439 L0458 58 .G4589 ,0027& -.01894 =,09057 -.6260401
12 2 12,3138 90,217 -5,332 117.6451 .T000 L03237 L119715 .94368  =,00392 .02380 L13648 -, 2000401
12 3 16.154 20,217 -5.175 117.8451 L0548 02020 L15283 L95931 .00165 03383 L14750 —.1583+00
12 % 24,277 90,106  —G.635 E5L,2579 -, 9048 .16038 +14584 .96904  -.00002 L01263 .00876 +3380+01
13 1 12.145  110.130 -12.544 B9.459% 1.8027 L 22442 08557 +94099 L00103  —.01156 =, 08041 —.3382¢01
13 2 16.56% 110.130 =12.500 B9,459%% L5268 404149 Jle52L \9%826  =.00089 . .0Z21&0 L12722 =, 11%3¢0L
13 3 20.99%  110.130  -12,456 89.459% -.0457 .03258 L15657 L96336 .00%83 .025080 L3597 . 1003400
13 & 25.648  110.046 -12.888 115.0192 - 9788 L7458 RTEITY L3912 - DDO24 L00293  ~.DOMLE .2779+0L
16 1 17.7TL 130.043  -15.795  41.2737 1.4769 L.20591 03940 L93T14 =.00035 -.00T21  —. 04189 -.2159¢01
1 2 20,801 130,043 —15.815  61.2737 . 3655 L05347 14983 94130 .00105 .al920 L 11596 -,5628400
1a 3 23,831 130.083 ~kS.836 61,2737 1881 04725 NELTT 95404 .00672 +02022 L12175  ,2524+00
15 % 27.039  130.000 -i8.102  78.1805  -1.0584 18867 NELIT .98958 -.00095 -.001T6  -,01755 2087401
SECTION ATPLOAD COEFFICIENTS-SURFACE ND.= L/( Ly 11}
tt“t‘.'.t‘tt‘.""‘.‘*‘.‘..'!l“"“.#*l‘."!-‘!--
JOBFLAG 1 2 3 & S5 & 7 &4 910 11 12 L3 k4 15 16 17 18 19 20 EXAMPLE PROSLEM ND. 1 = WULTIPLE SURFALE AMALYS!S CAP PAGE
VALUE 14 & 2 3 2 4 3 & % 6 L L & 1 a o 0 1 a0 & ALFA= 10.00 MACHND= ,2000 ALTITUDEz#essns It
1 ve ] W SCN SCX sCL 5CD SMP (/4 SCLC/B 1ML 1YL 1L
| —.%6%4 -130.063 —15.805 121.433  1,8747 -.2683  1,892A L2789 -.1718 L0878 .0830 L1551 -, 9844
2 =.3933 -110.130 ~12.522 111.212 1.98L% -.2948  2.003¢ L2930 -.L648 L1358 L0961 1389 -, 9862
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.2 EXAMPLE PROBLEM # 1, MULTIPLE~SURFACE ANALYSIS CAPABILITY (CONTINUED)

3 =.3222 -90.217 ~9.411 §0.992 2.0043 =« 2T0% 2.,0207 #3011 =.l6lb +1800 =117 1208 - 854
& —L.2511 ~70.304 ~0abT2 10,771 2.0121 = 2422 2.0236 -3073 2234 1284 + 1067 =. 9840
5 =.1800 =50.391 -3.704 50.551 2.0607 =~ 1948 2.0622 « 3250 + 2718 « 1594 LTl -.9762
& =~.l0e3 -30.327 ~2.335 30.331 2.3410 1312 2.2827% =%273 —s3828 »3254 27565 02560 - 3606
7 =.0341 =10.110 ~Z.309 i0.110 Z.%373 - 06 52 2.3889 L E Y ) ~a3557 «3813 « 2868 - 0000 ~. 9581
B 0361 lo. 1o ~2.308 1D0.110 2.36T74 + 1151 243115 4311 =.3721 <3302 «286% + 4000 =. 9581
L4 -1083 30.327 -2.3136 30,331 2,050% + 2890 L9692 +4053 =.5T83 «2809 2681 -, 0740 =~ 9606
Lo »1800 50.391 ~3.704 SD.551 + 9736 —+ 8496 1.0428 =J320 3294 #1374 ~08%0 -2D87 + QTAT
11 «2%11 TC.30% -b.472 T0.771 +86223 =. 1647 «S815 20775 +2238 0708 »la78 2 1459 . 9782
12 3222 90, 217 -9.411 90,492 « 4004 -« 0955 24109 Q529 22486 -D364 LI - 1469 . 97549
13 L3933 L1G.130 -12.%22 11l.212 «2207 s D4 B4 .22%8 0299 2254 0153 + 1753 al4T8 + 9734
14 7644 130.063 -15.805 121,433 - 059D =.0140 «0605% -onve 22332 0028 +LB9L +160]) - 9719

INTEGRATER ALRLOAD COEFFICIENTS—SURFACE NDS,= 1 - 1
EEEEREASRRERR R AA R AR E AT NEMAR AR RS akh kb Sk bdkkd

E FLN ECx FCY ECL ECD ECMP ECMR ECNY EXA ELA £S5 EMGC EB
1 l.6858 ~«D71%3 2 D648 1.6733 +2188 -« 1330 -+ 1375 =076 5.49 =% 66 0199.39 32,68 280.00
1 + 144w 1345 «0037. «1149% «156A «D243¥  =,00%40 «0D92& 549 =5.86% B199.59¢ 3Z.68m  240.00e

JOBFLAG 1 2 3

4 11 12 13 14 S 1 L7 tA 19 20 EXAMPLE PROBLEM ND. 1 = MULTIPLE SURFACE ANALYSIS CAP  PAGE
VALUE 14 & 2 1 L1 0 G & 1 0 & 32

o ALFA= 1D.00 MACHNO= 2000 ALTITUDEsssabdk

#3x A[RLODAD SUMS »=«

aC 1.6B5R =.0753 «D&48 L.56733 2188 -.103Q =+1375 ~. 0078 5.4% =5.656 3199.59 32.58 280,00
LG 1.6857 -.0753 0648 1. 6732 «2186 =+3092 =-.1388 -«0063 00 +00  8200.00 32,68 280.00
AC l404% w1345 0037% 1149 -1568% JD2433% -, 0094 % 092 S.h9% —5.66% 8]199,59 32.48% 280,00
LG wl4Qan 1 344w . 037 «1149¢ «1568% »0D260% -, 0095 Q073 200+ «00* 8200.00% 32.68% 280.00%

* DETERFINANT= .17Z1+35 * SCALE: ,4057=02 #

THE LIFT COEFFICTENT POR THE WING ALONE, 1/(1,1), IS CL = 1.8732 WITH L.E. SUCTION (BLUWNT L.E.}
= 1.7881 NO L.E. SUCTION {SHARP L.E.)

NOTATION = 1/{1,2) TINDICATES SOLUTION FOR SURFACE # 1 IS OUTEUT

CONSIBERING SYRFACES ¢ 1 AND i 2 SIMULTANEOVSLY.
LIFT OISTREBUTION DETALL~SURFACE ND.= [/0 1, 21} SIRERL fes

HREAE AR R I T SRR BN DR R EE RN Rk h Rk bk

J K ey PIY) el AREA CPN GIx} GLY) 8 4] vEOX) V1Y) Vi) GAMA
11 L7.77t —-130.043 ~15,795 61.2737 3.0e25 .31837 -.0703 +95354 +~Qoaoz 03062  =.15499 -.4593+0]
12 20.801 -130,043 -1%5,815%  5t.2737 L. 6534 205411 -.15123 495637 00875 -.011%1 +11%63 =~.24%4+01
11 23.831 =130.043 -1%.83&6 61,2737 1.2875 02272 ~.1E603 .97138 «013153 -.02097 V14675 193301
1 & 27,054 -130.0t1 -¥E.573  TR.TEOS 1.38%  =-.084569  =-,19473 296119  ~.00124 -.0%213 25029 -,2690401
2 1 L2.14% -110.030  ~-12,544  89.459& 3.3516 £33326 =,05804 96127 .01295 04482 ~,16955 -, TLB4+0L
2 2 16,569 ~110.130 =-12.500 89,4554 1.7L7S 03351  =.14761 95338 « 00952 -,01039 . 13105 =,3T27+01
2 3 20.994 1104130 -12.456 B%5.455% 1.3184 .00832  -.is1e9 +67387 01546  =.02226 <1614l =,2892+01
F 25.6A5% —110.066 —12.0486 115.0192 1.4125  -.00848 =,17652 295619 ~,00756 ~.05137 «263T1 =.4003+01
31 G.520 ~90.217 —€.490 11 7.0450 3.3530 +31651 - 5aTS . 97087 32014 03015 =+ 15115 ~.%436+D1
32 12,338 =50.217 -5.332 il7.8450 1.6965 02178 -.l%486 $35210 +Olls6  -.00651 L5011 —.4846e01
3 3 18,154  -90.217 -5.175 11T, 8450 £«3082  -.D096T7  =.1597% .97547T 01474 - .02i59 218004 =, 3769401
3 4 24,326 ~90,133 ~A8.530 51,2577 L.415  -,11550 -.17528 95533  =.00859 -.0&081 28052 —.52TB+01
& 1 884 —T0.304 -£.631  145.93¢07 3,3054 29793 ~.05248 «SH581 -02937 SDBT55 -, 12933 - 115502
4 2 A.186 -70,304 -£€,312 145,8107 Le 65694 00481 =,15261 97073 .01588 00967 +LTOLL -.5BA2+0L
‘&3 15,319 - 714,304 -%.993 145,R107 L.282%  -,02760 -.1583% .98190 02027  -,00915 20042 -.8594+01
4 4 22,967 -70,200 ~5.D60 LBT.4966 1.4233 -~ 13483 -.1745& .95660 ~,008l6 -.05378 +30129 -.6581+01
5 1 -4.73]1 ~50,351 ~3.959 174,01b64 3,0735 22060  -.07095%  1.,0352% 05122 «16594 -.03546 ~.1283+Q2
5 2 3.875  =50.393 —31.440 174.0184 1.7399  =,022T1  =.149665  1.00926 «03140 «11859 «21380 -. 7367401
5 3 12,481  -50,391 =2.910 1T4.0l64 1.395%  -.04723 -.15073 1.01103 .D3501 209099 . 23575 =.5960+01
5 4 21.55]1 =%0.237 =1.473 223.7353 1.57is  =.15473  -.1302% -95913 ~-.p07B9 201749 +33482 -, 8622+01
JOBFLAG L 2 3 & 5 & 7 A % 10 L1 12 11 l& 15 16 17 18 1% 20  EXAMELE PROBLEM N0, L — MULTIPLE SURFACE &NALYS[S CAP PAGE
VALUE 1% & 2 3 2 % 31 4 &4 § 1 L 0 1 O 0 O t O 4 M FAz 10.00 MACHNO= 2000 ALTITUDEz®+esen 33
& i -7.605 =3p,327 ~2.66] 18B.4lb4 3,9243 »33613 ~,00070  1.03ClB 04427 2184131 ~,162C0 -.1R29+02
& 2 1.713  -30,327 -2.011 (93,4164 2.1663  -.0245F -.02309  1.01297 . 02735 .15583 219843 -, 1009402
& 3 11.031  -30.327 =1.361 188.4164 1.9240 =,06319  -.00352 1.03328 04310 L2577 .23724 —.B35T+OL
6 4 20,107 -an.231 <83 242,2497 2.5436 —.27046 -.02594 WB6082 - .D241% «04952 L44655T -, 1538402
Tt =To6bT  -104i10 -2.434 1R8,7236 4,7324 42732 SBJ0O0 1.02377 . 03898 B66TE -.2536T7 -.2209+02
T2 L.b&T  ~10,L10 - Lle+98L  1E8.7235 2.4835  -,D0090 .00000  1.00259 +01779 N T L1455 -.1159+02
T 3 11.000  -10.11C =1.329 (88,7234 2.0143  =~.0%5192 00000  1.03039 +04858 -03EES 22557 -.9399+01
T o4 20,596  -10,110 «BTL 242, 6446 2.5658 —.27347 paGoo +94594  —, 038B7 02672 JH4TL2 =. 1539402
a 1 ~T.667 10.1190 2,834 18P.71238 4.51495 604690 00000 1.022°8 <0318 -.06000 -,23126 -.2118+02
8 2 L.ak? 10110 -1.9A81 198.723% Z.4184 = 00464 .000400 1.00%21 « D1 940 03917 JLTHZR =, L1 29¢02
a 3 11,000 te,lio -1.329 18B.7236 1.9977  -.05550 SRO00Q  1.03251 .D4TEL  -.QL502 »2291% -.8322+01
4 29,4593 la.110 8T1 242.4847 2.5A5% ~.27534 +00000 . 94899 -.03581 202470 244901 =, 1555+02
% 1 -7.605 30.327 —Z.t6]1  138.4164 2.4064 +12055 200203 1.04000 205389 <, 28414 L05385 -.1199+02
T 2 1.713 39.327 ~2.0l1 18B.4l66 1.8237 -+ 00992 001313} 1,01926 203343 ~ 228068 224423 =, 854640]
5 3 11.00 30.3271 -1.361 188,4164% 2.0084  -.0T382 +00351 k.02224 S03L95 -,16170 24799 =, 9360+01
a . 20.812 30,339 151 262.2497 2,749 -.25802 07435 -96A41  =,0L458 -.03993 S43522 .14 1+02
a1 -4.T731 50.391 =3.869 174,0184 3.6302 .3T907 02497 1.02369 0t6ls -.25100 =+18991 =.,1515¢02
0 2 3.87% 50,391 =3.4640 1Tk D184 1.1086 204230 Ji2928 298401  -.004B2 ~-.l6684 L53%4 <, 4504401
0 3 12,481 58.391 -2.910C 174,0164 L0280 £00593 J14A18 +97827  =.00128 -,11083 S LR&&T =, 119900
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6.2 EXAMPLE PROBLEM # 7, MULTIPLE-SURFACE ANALYSIS CAPABILITY (CONTINUED)

13 & 2L.623 50,327 -2.765 223, 713%4% -1.0585 09530 20498 « 97347 « 00802 - . 08489 09426 ,5A%3¢01
1n 1 594 70.304 -£.63F  145,3107 2.3284 25476 L5073 195726 LO0868 - 03558  -.0@B50 -.A8L33+01
iz 8.108 0. 364 -&.312  145.82307 775 01733 J136%0 .94737  -.00280 ~OIS97 215338 -, 2543401
11 3 15.318 T0,30% -£.993 145.8307 L0672 00482 +15045 960719 .0022% 203417 16334 -, 2408400
(S 22.906 70,168 -&,432  L8T. 4944 —«Bb88 1u342 14527 +9T242 00329 «0L810 02551 . &0k4+01
te 1 6,520 90,217 —t.490 L7 56451 1.,87%53 21660 07943 94703 00443 - .Dlb46  =,D%5127 -,52T9+0L
L2 2 12,338 0,217 6,332 117. 451 1Ty 02550 15172 .94753  =.00087 +01943 L 183R5 —, 1356401
12 3 LR, 156 90,2417 —€.175  117.4451 -.0391 LOLE%Y 215407 L96388 00515 02703 15239 .1128¢00
12 & 25,277 90.106 —6.636 L5E.2579 -.95T8 L5765 SLah3T +97117 00164 L 00549 .01269 435T7+01
LS 12,145 110,130 =12,544  B9.459% 1.5216 .19363 09437 G4162 .0D261 -,00829 -,02857 -.3252+01
11 2 16,549  L10.130 =-12.500 99,4594 L4041 L036 24 14672 LTY:TTY .0pl39 » 01956 13294 —.85R1+00
13 1 206,994 110.130  -12.4% 99,4594 -1229 .02957 +15748 .96481 ,0D82% 202261 L3959 .269T+00
13 4 25.544 LLD.046 —L2.868 115.0192  =1.0216 17225 +h4T50 57028 L,0DO7L  =-.00023 -.0012T .2901¢01
14 L 17.771 110.043 -15.795  61.2737 1.2612 .l8248 210609 93781 00093  -.0043& =, 01770 —.1843+01L
16 2 20,801 130,043  =-1%,815 61,2737 2675 04927 .15097 .94875 00238 01835 SLE9%T —.39T71400
ta 3 23.431 130,043 ~1%.836 51,2737 -+2280 05563 .15003 654 .00823 +01B60 J1264¢ 23423400
JDBFLAG 1 2 3 4 5 6 T B 9 49 li l< Ls L4 15 16 17 18 19 22 EXAMPLE PROBLEM NO. 1 - MULTIPLE SURFACE ANALYSIS CAP PAGE
VALUE 14 4 2 3 2 % 3 4 & o 4 1 g 1 ©C 0 7 1 0 & ALFA= 10.70 MACHND= .200C ALT[TUDEaks®ske 4
J K [ XR3] PLYE PiZ) ARER CPA G6ix) GLYY Gl2H vIix vi{ri YILZ) GAMA
14 & 27.M39  130.000 -16.10c To.Tedd  —Ll.0SLT «lB681 %L 97032 -.00930  -,D0338 -.0L540 2121401
LidT vlaThiaUFION DETAIL-SURFACE NO.= 2/0 1, 2V
SRR E R RN GRS TR F TN ST RN TR F N SRR R SRR A O KT EXN
FIE PN} PLY) P1Z) dRCA CPN GIx) GLYd GLZ} VLX) vilY) vz GAMA
16 1 129,%2  —30.000 —19.26% lem.ullpl —=2.0648 . 15909 —.04257 1.0173% L2604 .13977 L33758  .6303¢01
16 2 135.3k2  -30.000 -L19.4B7  fe«2.9000 —l.1250  -.00le8 -.00352 1.01865 Iy + 14480 17611 L 351lasn)
le 3 142.4T6  =30,000 —20.064  cwl.udud -.999y N72a? NI 295713 PLITR . 14485 L1000L 4999401
17 1 1244687  =k0.01Y —19.1le  L¥z.ulou  —2.3%959 -,20035 -,0N5l44 . 99451 03018 L 02060 237890 . 1024+02
17T 2 133,437 =LR.000 —i%.42c a7 0U0vu  =1.2085  -.nA572  -.%03@4  1.M0975 .n2118 02335 17944 .5255+01
17 3 182,482 -5.596  -20,L7¢  <cud.illuy —1.048% .08261  -.CONOR 99736 .1125% 023340 09104 L 5243+40
— _ _ - . - - ™ - . - &
— —~ —~ —
JOBFLAG 1 2 3 & % & 7 & 910 11 12 13 k% 15 16 17 18 19 20 EKAMPLE PROBLEM WD, 1 = MULTTPLE SuURFACE ANALYSIS CAP PAGE
VALUE 14 & 2 3 2 &% 3 4% 4 6 & 1 a0 1 0o a0 L 0 & ALFA= 10.0D0 MACHND= 2000 ALTITUDE=%#ssds 35
J ¥* ¥ b4 W SCHN 5CX 5CL 5Cn SMP /4 SCLC/B [§.(8 L¥L i
8 .038l 10,110 -2,308 10.110 2,R677 —.1868  2.8565 HE55 -.32 TR L40B1L L2787 .0000  -.960%
9 L1083 3D.327  -2,336 20,331 2,3172 L2014 22480 L6384 = ,4405 .3203 2567  -.0T40 -, 9636
Lo L1800 S0.3%1 -3.704  50.551 L8315 -.3056 8719 L0513 L3204 . 1145 20954 . 2051 974
11 L2511 70,304 -5.472  70.TTL 44?7 -.1057 44593 0574 L2239 0507 . 1443 L1462 . 9787
12 L3222 $0.217  -9.s10 90,992 L2510  -.0535 12565 0343 . 2255 .0228 «158% 1472 L9783
13 .3233  1t0,l30 -12.522 11i.212 L0993 -.0188 L1010 0140 2262 +0068 1129 . 1480 . 9738
1% J4b46  130.043 =15.R05 13L.433 -.0364 L0069  -.0351  =.0048 L2339 -,0014 . 1872 .1402 .5122
SECTION ALRLOAD COEFFICT1ENTS=SURFACE NO.= 270 1, 21
t*tOtttllt!ttOlt.ttttt‘ﬂ.lll'tt*tt"ttt‘l‘!“il'tt'
J Y ¥ z L] SCN SCX SCL $CD SHP C/a  SCLC/B LXL 1YL LIL
16 =.3750 -30.000 -19.37T8 211,563 =1,3465 =-.0598 =~1,315T  -.2442 JELRG -.3T00 .G120 L0109 . 9973
17 -.1250 =10,000 =-19.269 291.563 =1.52T7 —.123% ~-1.4831  -,Z887 JLDBE  -.5098 L0825  -.0000 . 9965
18 L1250 10.000 -19.269 261,561 =-1.5890 ~-.1398 -1.5406 -.ID02 1D2% - .5296 . 0806 <0000 . 9947
19,3750  30.000 -19.378 211,563 ~-1.2%46  =.D397 -1.2188  -.2230 L1079 -.3428 06T -,0L0% . 9977
INTEGRATED AJRLDAD COEFFICIENTS-SURFALE NDS.= L = 2
tt't‘ttitttﬁ'tmltt‘tttttit‘0!!!!!l'titt**tt-‘l‘l!iti
E ECH ECX ecy ETL FCO ECMP ECMR ECMY EXA EZA FS EMGE €8
1 1.7%93 -.1156 L0667 1. 7526 L1917 -.D&TR -, 1396 =,0077 5.49 ~5.66 B199.59 32,68 280,00
1 Lla0ls L3624 LD0ZY*  L1k43% 1585+  .0292% -,0091+=  .00BY9=® 5.49% -5.66¢ BL99,59%  132.68% 280.00%
2 -1.%401 =~.09%8  -,0002 -l.40L8  —.3434 .1023 L0065 -.0012 13}.00 -19.3&4 2000.00 259,33 84,400
Z  -.09TT* "094E%  .ODOO® . L12T¢  .0Te4s =.0257%  .00LZ® 0012+ 131,00+ -19.34% Z000.00+ 25,33 80.00¢
JOBFLAG 1 2 3 % 5 & T 8 9 10 1L 12 13 14 15 L& 1T kB 19 20 EXAMPLE PROBLEM NO. 1 = MULTEFLE SURFACE ANALYSIS CaPR PAGE
WALUE 1% & 2 3 2 % 3 4 & 5 1 1 0O L 0o o0 0O 1 0 4 ALFA= 10.00 MACHNO= 2000 ALT[TUDE=®dsksx ET
wt% AJALOAD SUMS #¥%
AL 1.4080 -.l1387 W0hET  1.41DT L1079 1.3113 -.1391 =.0078 5.49 ~5,66 8199.59 32,68 280.00
CG  1.4080 -.1387 L0667 14107 LEOTS®  1.0504 -.1405  =,0085 .00 00 B200.00 32.68  2840.00
AC LALG3F LL553% 00294 .apshs  L17TLe  .12%5% ~-,0090%  .0070% S.49%  —5.p6% 8199.59% 32,48+ 230.00*
e JLI&3% L1593 LO0Z9%  L0BeEY  L1TTH®  ,1334% - (091%  ,0D30* +00* 00 8200.00% 32.68% 280.00%
+ DETERMINANT= .2376¢13 * SCALEr .3a4l-02 * .
END OF XQT NSURF enwx U8 TIMF= 68 / FLAPSED TIME= 79 / NOLPLOT FILES= 7 / NSURF EXEC. VERS1ON 6= L1B—72 *&&

b

ET RIS LY ]
M TIT LR E ISR Y L L AL L)
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5.2 EXAMPLE PROBLEM # 1, MULTIPLE-SURFACE ANALYSIS CAPABILITY {CONTINUEE)

. 1]
XQT TRWPLT _ r—.___‘q- - _ F.. R . I lllf- 73 Mli &@3°37.905%
KURTT = S A -
tECanpe
NTRAN =
PR INT-
NTYPE =
NOF SCL =
[SCALY = Lylolololedeiplokid
NYXL = 24
HXR = 24
NYL = 24
NYH = 24
NPOSNL = 604, 950
NPOSNZ = 400, 925
NPUSKN3I = 00, 900

—-2323200m

START GF XQT TRWFLT (PLOT OPTTON}

NPOSNg = arf, 50

ANNDTL = IU = EXAMPLL Phuns 4 = MULTIPLE-SURFACE
ANNDTZ = 1D =  CAPAoiL[TY veAunSTRATICK RUN
ANNBTI = Ju = A.usuMbEds 5 JULY 72
AmNOT4 = 1D =

CHARSZ = 1.o0gloaDslouried

TITLE » [0 3 ISOMETKIL PruabLTION OF LIFYING SURFACES
MLABEL = ID = HORIZumlaL axlae SEMISHANS

YLABEL = [D = VEATILAL axib  ScMISPANS

XHI= 1.5
KLO=~L.0
¥YHi= 1.5
YLO=—1.0
PLOT = 2y1¢ 2ole ENULST
ENDPLT
ANOTSY = @
NOADY = 1
PLAT =2 5,1, &sls ENuLST
ENOPLT
NOADY = 1
PLOT = 2,24 342y ENULSE
ENOPLT
NOADY = 1
PLOY = 2434 353+ ENuLal
ENDRLY
ENDF 1L
MICAGFILM PLUT COMPLETED
NDADV = |
PLOT = 2¢ls 34l ENULS1
ENDPLT
NOADVY = 1
PLOT = 541 &aly CHuL3d
ENOPLT
NUACY = 1
PLOT = 2424 3,2, ENuLaI
ENDPLT
NOADY = 1
PLOT = 2,3y 3,3, ENuLST
ENDPLT
ENOF L
MICROFTLM PLOT COMPLETEQ
NOADY = L
PLOT = Zyly 341y ENOuST
EHNDPLY
NTaDy = 1
PLOT = S,1, &sls ENwLOI
ENDPL T
NOADY = 1
PLOT = 2,2, 342+ ENULST
ENDPLT
NOADVY = }
PLOT = 2,3, 343, ENuLaT
ENDPLT
EnD (L
MICROFILM PLOT COMPLETLD
NGADY = 1
PLOT = 2414 3414 ENueol
ENDPLT
NGADY =
PLOT = S4ls 6,1, ENuLod
FNDPLY
NOADY = 1
PLOT = 2,2, 3,2, ENuLal
ENDPLT
NORDY = 1
e - ~ | g N _ T
— — t\‘_ ~ ] . . [~ S
NUACY = L SOME OF TRE OUTPYY OMITTED, SEE INPUT-DATA LISTING ON PAGES -1 AND 6-2.
PLOT = 2,3, 3,3, ENulal
ENDPLT
ENDFIL

MICRCFILM PLLCT COMPLETED

NDAQY = 1
_PLU‘ = Zels 341y ENOLSI
ENDPLT .
NOADY = |

PLOT = S,1, 641, EMuLsl

Erin ORIGINAL PAGE 1
gnopLt T futat OF PDOR QUAL!ITY

NDADY =

PLOT = 2,3, 3,3, ENucsl
ENDRLT
ENDF (L

MICPOFILM PLCT LCHPLETER
ENDH LN
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6.3

EXAMPLE PROBLEM # 2, SINGLE-SURFACE ANALYSIS CAPABILITY

SUBSUNEL=F LUK LLFFING SURFACE ANALYSIS PROGRAN HAOLCH

Trtw 5¥3Tkms INC.y HOUSTCN OPERATIDNS

HuuwsTaN, TEXAS (TTNSH)

®exx JGBES INPUT LIST swes

T XQT 15URF

EXAMPLE PRUHLEM ND, 2 =~ SLNGLE SURFacE aNdeYalS CAPABILITY DEMONSTRATION

TasK TAZ, PRUSECT 33N3A, MJID 147035, AcKUUYNAMIC ANALYSIS AND DESLGN

SUBSUNIC~-FLGW LIFTING SURFACE ANALYai3, Thw PXUGRAM MG, HADLOR {NSURF)
AsveluMELS 5 JULY 1972

SIMPUT .

NSS=2, NCST2y VFLGEZ2E=0,16,0, IFLGID) 30,940y sFLGIBI=ly JFLG{LOI=5,

X=28N.7, ¥=0,0,30.Cy Z=290.0, F=2¥d.y, Lul2aue5.0¢ KCCR=D,25, XOC=N1.0, 1.0,

WFLAP1=0N,, WFLAPZ=r.825, WFLAPIol.us FLAPL=0U4 25, WENCTHZD.25,

PMLCCFals LORAG=1l, CLEANF=N.0035, NJuu=l, MaLHn=0.2, AL¥A=5, QELALFa—12Z,

FLAPDJ=3N,7, AILOJ =19, =15.0,

KT2=By IFLGI1L}z4*1,

NJOBL=9s WOL=ls 0430259025075 hetisbadhsdedeleT54240

SEND

sENDIOES

T XGT ISURF

_______ et e o e e e e . A i — ——— —

JOBFLAG 1 2 3 4 5 & T B 9@ iv LaAMPLc PRObLEM NO. 2 = SINGLE SURFACE ANALYSIS CAPABILITY DEMONSTRATION
VALDE A 016 O 1 4 A 1 0 3 aifFasessdds  PACUNDT L0OP0  FLAPD= .00 AILERDND=  ,NG .00 ALTITUDEs#éssed
SINPUT

Koot = +hy

KT1 2 +L

KT Z = +6y
T3 - 0y

LIN% = 456,

caLnee = LISEANCCAE+CA,

CutorFl = AL0TANDRME-03,

CUTDF2Z = L29000RCNE=N2,

LFLAP = +0,

LDRAG = +1¢

PMECF = L1ERArNCNESNL,

DELALF = ~. 120AREFAELND

NS5 +24

NCS = +24

% = LARRANDENE+GD . - A0USUINOL F Ul s SONORANIDE+ND,

LEN0AAANNE € 0D, 2 3CCROMANE+NN, SAQAULEOVE+D, L0NANONNE DT,

SANO0DDC JE400, STANROCONE+TN, SOUUOOLOOL «IN

¥ = COACANCERERIy «30000000E+D L4 « 1000000 E+ 04,

L 1OOONIDOT+N G,

S APTO0 QONE+DS,

» LU AYE 404

L 13000N0ONE ¢4,

L1ONNANNAE L4, L 1CNADORRE+N G, L LUUUOUUUL +04

7 = SATPAGARDELNO, L ONUSUYUUE+uDy < SO090IDEHON,
LANAANNE NS, SACOCOONOE+N G, SN+ 0D «NI0N00INE 7y
LAnnannanaf 00, A 2ONONANCE+NA, PRVITEHV TP IV 1 )

£ = « JLORNEARELON, S NOUULUJUE+ DU L0 TIAESNN,
LOAA0NAN0NRELNA, L2CPAnGONE+O0, A UBUOLOUOE +0T . HINOOAN0E +I0,
L0A00090NF LN, L OPQANNNOE+N A, . GudUWQUIE+08 .

[ = L 1580000PNE+N2, S SOUUGUIUE+D Ly - LOININENE+D3,

«100000NNE+C3, L 1CNANNARE+N 3, 2 LUUUL GO0 +03 ¢ L LANMOINEN 3,
JANNAAINNE+N3, L 1A0R0nNNE+D3, LU0 E+R3,
xol - . HOAGOTOESDN, «1003Juudetul,y L0ANINTIEND,

LB0ANAADNE+nN, LACIINNDAE T, S uUDOVL LU+, L0079INNE+DD,
SONA0ANE+ By, A DAAANRGRE+O D, AU DL +D0

- LOCARCALNELNT, SANGGUplUuk rol +"200309TE4°0,
LCANAINCNE+ DN, < OCDNDODONE+DD PO SRTOVAT 0T B SAINGAIINEHID,
LCOHRANANAELNY, LQONAANADE+0 R, COHOUOUCUC 00, LANDNONNAE+N1,
LOArRANGNELNA, L AEOROACOE 40N, S UUDDLUIULE+ND, LA3NNDNNNESNT,
JHIANANONE £ 0D, L BANABNARE $ 0 A, SHILIGUIUE D0, SANINNNNOE+NA,
LOANBAANDE 0N, LELCNA0AnE+Nn D, CUIUUUU R E+ND, SODNAZIE AN,
LPOONNANALHND, . BANAOECONE +0 1 «uubduaauc+nn, LAMPAGDIE+04,
LA0NNBYNRE+00, LEPONONNCESND, S DUl UdE+ T, SADINABANE #ND,
L AARABAADE + 00, BANQANNRE+0M, YIRS FENTEY L ODOGAONAE LA,
LODOANANOF + 60, LOPNPNANPELR, CUUULIE 0, S 0OONRNRE+N N,
LANGDAGNNE+AD, JOGORANNIERDN, LWGDYUY LT +00, DONONARNE R,
JOBANNANNE+ 0Dy JACECOf NAE#EN, +wR00AGLLE+DN, LORQONRANE+NN
«OROANNE NE+ 0N, SORNONNNAERNN, ~UOIIULGEDT, SONNNANAE 00,
LOARDDNANAE +07, . ANANDINAE AN, VLTI NTAV IR 4 G 1 SO0I000NNE+NT,
LDRNDANCE+NT, LBBARACOAE AN, L QUOJUYUUE+DD, SAONDAONNE R,
LANONBNCAE +00 ~CERDADNAE 40N, L0 BuEFDD, SAMOBAANE ENN,
LADANNINOE +00, LOROCONANE+NN, «OUUDOUE 0D, SAANOBBNNE NN,
<AANMAGNNAE +0O0, JOPACNQNNE +ND, PEVIYH FIVIVIVINTCR 24 b Y LI0NONNNGE 417,
LANOONARIE+NA, LBEANRAGARESRD, L 000LUULYL+0D, +D0I0DORTE+0 My
LABAARANOE +00, ANNONOGNE4CN, LOODUOILUE 00, LONDNOOBNE 0,
< ANOABAOAE +00, LCOODADNAE+NA, ~UUDUDVUUE+OD, .A00DBNOJESNG,
TR T e G IUTE Ty |+ UOUUMUIE *UT LOUNDOGNGE 474
LOAONBNARIE £ 07, L EQRADNANE+O G, LU UL COC+BE, LANIB0MICE NN,
LHADIODE N, L SACANIONE 401 R, A QOUdU OO, = N0ANORAQE+DN,
«ONNNANNTE +1N, LANGANDNE 0, S VUG GUL DY, LANNOONARE + 10,
« DARNOANRE+DD,

XOLR = 25070 CONE+N0,

WFLAPL = LARORCRASESAN,

WFLAF2 = SbZ5INPANE4A0,

wFLAPI = LLORANALTLEn],

FLAPE = J25TNACCNELDN,

WSMOTH = «250NQ0FRE+ND,

YSPAN = L ICANANODELOT, PRAL IVIVIVIVI Y L VIV Y L 200A00IE+ON,
LAROINAARE+0N, ARRONGRLE+N, L GuOUGea0L 0D, DDAANRE 0,
LARANAIBAE 4N, L CACRAAN0E 0D, LAYQUOIGUE DD, JARIONAGNE 4NN,
LANAGDARNE+ON, L CROAOCARE+NA, SOUUULLLDE+RT, LBAIDAANNE 111,
LO0OANNFNE+QN, «CROANROANE 4NN, S UulILG U0+, L2NNBNANAE+DA,
LA0AAANAAE +04, LONORONANRE NN, SOIEORINIE DD, < BONCOAARE NN,
«C0QANNANE +NQ, LAROARANKELND, LNV IOOIL 00 4 SN0 INNE+AT,
«00AQAOFAE +NO, SOPOPONPCE+DD, SUUULIUJUL 00 LAHINAANDE +00,
LAPAOANONE +0T, LCIONANANE NN, «UUOUDURE+00 LBAAABAANE +0,
SABAONARAE 4N, LERARCONRELNN, +QUUB0O0UE+AT AROCONINE+A,
LOBARBARAE + 00, MHEBONORE +00, L ULOUOOUUE+DD
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.3 EXAMPLE PROBLEM # 2, SINGLE SURFACE ANALYSIS CAPABILITY (CONTINUED)

NJOBR L] *le

NJOBL a +94

ALFA = SSC0ACDE0ERN], DU LWIE* U0 » L0000 E«DD,
«O0TOONRNE+NN, SCOPRACAGE+ND, +0UROLUYYe 0T, SAN0C0ADDE+ND,
L DAAOANPNE + 0N, A BREPOONNEsND S WLDDUU DL # 0D, OO0 AN0E+IA,
ONOAGANE AN, LFARRONTAE+N0 s LuDduude+D0. SAIDROANCE +10,
DNINVHIIONE+0C, SPPACOAAREHT N, PRVI IV FNIVIVIVIEE 3o 1 Y «DINAOQNAE A0,
LONANNNNOE 4 AN,

MACHN = L20ONELECEHON, « MDULLUJUE * ULy PR [l I -2 o L
O30 0L + N, SOPANCGOONEST O PRV HIVITIVIISE s L B NACEQNDNESD .
LOAANNANNE+ NN, JCOPODANNESND P WUUIUVUUL 0,

HE [GHT = L0 PCAERNY, o LOUGWOLUULE+UD L LOADIMDONEENS

« 10ANRNRDE + NS,
«1AANTINAE + N5,
FLAPDY =
LANINNNONE 00,

SLPPONAQ0E S .
L LIARPPOFAESNS,

JANAOCTCTE+GZ, .

SOROGOANRE RGN,

JUNIAILIEFDS,
UG RUE+DS
00U vuut +dus
PRVIVIHTERINTER S e )

INGARNE NS

LOO0YOMNERDT,

LTFOTDINE 15,

LNAINONE +00, LOANARNNNE AN, « MU UU YL $00
AlLDJ = 2 17OACPRRE+N2, —a LYuuudude+ddy IN0ANE+A],
< PARDANANE + N0, SOENPRANGE NG, IR H I TEIVIVER St D 1Y +MITONNRAE $00,
LPONNANANE+ 0N, LCONCAANAELTN, e el Udidue #00, <ININGIE N0,
LBENDACAE+N0, «QACOrOINNE SN, - UL L UDOE +0N, SOMNADNNGE €A,
LOARRAAINNL +00, LEOCEANNOE 47, s0uQduiude #09. LABINNANGCE RO,
LAMAAAANAE £ 01,
wiL = +LRODCCCAE+DL, + MOVWIIUL FiPd ¢ « 25CNITATE#OD,
LEORNINNE DO, LTSNOANRRETD, e buQduisQeer0l, - 125000N0E+2 1,
2 15NNRAE+N1, = 11500RNNE+NL . P NVTOVIVI S 44§ ) 4 50T00NNDE 400,
«BORMAAANE +0A, » BOOCOCONE+ND, AY00URLUUL+O0 « LDAONONEN],
ALLROZIONELL ], « 1Z0EONDOE4NE, o laudRiues+01, + LeDNNINDE+N L,
LLSONORNOE+N ], #16T000NNEST1,
CLEANF = S3SONPALEE=ND,
IFLG = N, tu +14a, i,
+1, +ay U +1,
+0y +5y iy +ly
+1y +ls Dy
$END

JOBFLAG 1 2 3 & 5 & 1 © 9 1w cAamMPor PROGLEM NC, 2 - SINGLE SURFACE ANALYSIS CAPABILITY DEMONSTRATION PAGE
VALUE I nitse @ 1 4 0 1 0 o aLFussssssd  FACHNUS ,ONO0 FLAPN= 7N ALLEROND= L0 «H ALTITUDE=sssdee 2
hLNG GECMETRY
Iy I Y
SPaN RLOT TIP LX) Tip 4REA ASPECT MEAN MGL YoaR L1:1.1.] IBAR
LHURD CHORD Twiald Tmlst RATIO CHORD {MAC } [ MGLC) INGCI { MGG )
an.ann 15,000 5.000 « QUL FPLEL LN, & 1007 in.0ng 1n.833 l2.50¢ —. NN P00
FLAP FLAP FLAP ulihn alLRN SILRN CIHFD SHEEP ND.SPAN 0. SPAR NOLCHORD NC.CHORE
SPANT SPAN2 CHORD ELEYI HHANS LHORD L/ 4MGL 1/4HMGL  VORTICES DLSCONT VORTICES DISCONT
Pl 625 « 2570 Y] aua 09 « 2500 Pkl =« nn 18 ) & 1
FAF L Y ALE Klis4al AnE ATE L E SWEEP C/4 DIREL c CF
-37.000 -1.250 + Wy <200 3aTH iyl 000 =079 .0gc 5.1901 1.25Q
—26.25" =1l.563 - UL 2425 KPE-L1-) i) Mabh] 20 PRl 6,250 1.563
=22.50N0 -1.875 e 3. T50 u.b2H <N et l] AL L] it L T.5711 1L.815
~18,750 -2.188 o ul %373 a.563 . on 000 940 000 8.759 2.1568
=15.p0" =2.500 vy 5,000 T.500 Flalai] LS00 » 10N L Con 1,400 2.570
-11.25" -2.813 adiid 2.56285 d.438 007 00N NN JRA 11.250 2.813
-T.5nn -3.12% auls aa259 d.375 Ml P ielal PG L L0 12.509 3.125
“3.150 =343 sy wn875 L.3k2 . nn «nan kL] N1 L3.750 3.438
ekl —=3.750 FYrIvLY] {4500 Ll.251 Sl b PRl Pl H 00" 15.000 3.750
3,750 -3.438 i oat75 11,312 LN 0 0N + 08 13.757 3.438
1500 -3.125 YY) e B0 4.375 Mt ) o0 LANn «ONC 12,500 3.125
iL.250 -2.d13 aduua 20623 &.43H LNt s L P L e 11.2%0 2.813
15.0n ~2.500 Y 5. 30 Te970 Malis] + 000 B4 .ant 1n.209 2.570
18,75 -2.188 PRI 44375 o963 kel 00 FRAL I « 170 B.T59 2.188
22.500 -1.875 a bl 3731 IYTs- LDan Mubb « 77 Lhar 7,501 L.5875
264250 -l.5¢&) aubd a.12% 4008 +0nn « AN «NNA Jann 6.2%0 1.561
30,000 -l.250 eduid ce2N0 3,750 N 00 Nl .Nan 5,001 L.250
XALL/C AALlehsL ARLII/L KA/ G XALSI/C XAt/ XAL71/GC KALaysC Xal91 /0 XACLDI/C
« 2000 Leduud iaid0d 3% 70070 LN «230N0 Fub i 00N «00
Y 2Yr6  + LAlL)/Cy  ZAwciiu cagal/C A4/ C LAIZNC ZALL /L ALTHI/IC At/ LA49)/C  ZA(LDN/L
LAnAe JOnne Lnnnn [T IVIV]
an,0n9n L.tonn .00 » WAL
JSEFLAB 1l 2 3 4 5 & 7 8 9 ia cAdmPLL PRGLLEM NL, & - SINGLE SURFACE ANALYSES CAPABILITY DEMONSTRATIGN PAGE
LUE 1 015 " 1 &% N | 0 4 aLrasesxess  KaCmNQ= .0003 FLAFD= 00 AJLERDOND = .00 L ALTITYOE sxnmass 3
J K Y DY ne us
L1 -2.81340L 3.75040Y  1.4760+00 secfaedd
2 L =2.43T0L 0 31500 LTINS waweratud
31 -2.062+0° 3,780400 20031400 Taaylrod
L —lLGETHML 3, TSN 2. 546600 ga fuvtud
500 ~1.312+471 3,75900 2.056+00  wewu.tdd
Gl =9.37347 3TN 2.56940,  yLllarid
Tob-5.625001 57500 Siimleny  Lasdeos ORIGINAL PAGE IS
B 1l -1, 87548 3,75%NA 3,59%+00 L.addtul
8 L LaB8T5+77  3,75M+00  3,594+0 s dfo¥ua (l
B N OF POOR QUALITY
111 9. 37540 3,76M400  2.90%¢00  Laili+uy
L2 L L.312401  3,75rsnn 636+0y  Y.uiTuy
L3 1 LuaBF+Sl 30950400 2.344400 g, Tu#+ O
Le 1 2,962471  3,75R¢N 2.031+00  Lioy T
L5 L 2.637+01  3,7E0400 [ TLI94W o hwztdy
Lo 1 2,814 3.79A4A0 ., 4N640y  n 23+ 00

624



6.3 EXAMPLE PROBLEM # 2, SINGLE-SURFACE ANALYSIS CAPABILITY (CONTINUED)

1 2 -2.812¢01 2, TSCHNN 1408400 b7 a+00
2 2 —2.837401 3150400 1,TI940U  o.4kd4U0
3 2 -2.782+01 3.T50+NC Z2,031#N0  T.olfrouw
4 2 -1.687#01  3.TS50+00 2.384400  p. ToY+0d
5 2 —l.4L2+01 3.75C+07%  2.6536#00 w.Yoituu
a8 2 -9.375+N0 3.750+DH  Z2.969+0u  l.liovul
T2 =5.825+00  3,.750+00 B.2BL400  lacaukdi
B 2 -1.875+07 3, 750400 3.595400  L.owodla
9 2 1.B75+n0  3,.750+NN 3,594+0u  L.dwotUL
0 2 G.525+07  3.750400 3.ZBE+0D Jaziutos
Ll 2 9.23759+07  3.750400 2.969+00  L.liatyy
12 2 1.31Z«0L 3,750 2.650+00  Y.9ui+00
13 2 1.G8T+N1  3.950400 2,354+ p.forede
1% 2 Z2.%62+¢0L  3.7ENeNY 2031400 TuolTvuw
15 2 2.437+01  3.750400% 1 T19400 . audtud
16 2 2.813+01 3.757#90  1,&06400  H.Z75v00
1 3 —2.813+N1  3.750¢01  L4Db0+% 2,20 svuw
2003 =2.437+0L 3.750400 L T1I9+400  wedrtdu
33 -2.7a2¢0] 3,.750#00 2.03140u0  Touriruwl
4 3 -l.637Te0l 3,.750¢00  2.344+00 5. la9rio
5 3 =1.312+01 3.757¢0N 2,056¢00 vw.deirud
6 3 -9.37543) 3.7EDeNN 2.969¢00  loliztus
T 3 =5,625+00  3.750#00 328100 Ll.giutQd
8 3 —L.8TH5#)7 3.750400  3.594400  L.d%atdd
9 3 1.3T5+0N0  2.750400 3.594¢JU  Ll.avordl
10 3 5.6254nn 3. 71504090  3.281+00 J.Zs30rul
11 3 9.3T5+ND 3,75040N  2.6969+00  lalidtdl
12 3 1312401 3.750400  Z2,656+70  ¥.%eltde N
13 3 1.687+01  3.7%0400 2,344+ oL Jdw+lu
14 3 2.0N62+01 3A.75C400  2.030+0y Tioii+00

JUBFLAG L 2 3 4% 5 & 7 4 9 Ly CAsHFLi: PRUBLEM NO. 2 — SINGLE SURFACE ANALYSIS CAPABILITY CEMONSTRATION PAGE
VALUE 1 01l O 1L 4% N 1 0 &« alFass*es¥ss  pFACHND= L0000 FLAPU= <30 AILEROND= =00 00 ALTITUDE=®swxas 4
1 oK Y oy at ua
15 3 2,437¢00L 3.750¢00 1.719490 o.e4a40v
16 3 2.3813+0L 3.750+00  L.47640U0 3.i7a40d
1 4 -2.813+N1 3.750400 1.470¢0u  9,75+00
2 4 =Z2.%37401  3.750+00  E.TI+N0 gaehd+Ju
3 4 -2.062+nk 3,750407  2.231+00 Faul F+ud
4 4 =L b87+N1 3750400 2,344#0 5. Todeul
5 4 =l.312+401 3.750#00  2.0564+0u  w.del+iU
6 4 =9,375400  3,159402  2,969+00 1, Li3v0i
T 4 =5.625400  3,75CN0  3,200400  L.csudul
8 4 —l.875+N0  3.7504D0  2,594400 Ll o%o+dl
9 4 1875407 3I.750400  3,594400 l.owot+ul
10 &  5.5625403 3750400 3_.28L+0J  L.Zsuvul
11 4% 9.375¢00  3.750+00  Z.969+0u  LoylavUy
12 4 La31201 3.7359497  Z.656400 Y. 4piddu
13 4 1.687401 3.780+N00  2,344+00  o. Tu9+du
14 & 2,762401 3.750409  2.03l+N0  T.alleygd
15 % 2.437401 3,750400 [, T194¢00  o.4%53+J0
16 4 2.813+01 3.750+00 L.4064A0 5. 273+00
J K w v Faj 1KY 1vy 12v XN YN IN 1XN L¥YN 1iN
1 1 -9.375-n1 -3.000+01 0,048 ~n.<30-we  9.9H1-GL D.000 -3,516-01 —2.813+11 5.000 0.0%0 q.ong 1.0ng+00
2 L =1.1T2¢0 -2,&25+0L 2,090 ~weddu=dz 9.981-01 2.000 —~4,29T=11 —2.437+01 0.0AA . 000 n.000 1.009+00
3 1 ~l.%NesN0 —2.250401  T.0TN —gacdo=de %.981+01 N.AND -5.,078-01 -2.062+01 7.000 0.0M1 q.0nn 1.000+00
4 1 —1.641400 —1,875+01  Q.000 ~o.cid-dé  9.981-01 0,009 -5.859=n1 —Ll.687+01 9.000 1.000 a.nnn 1.000+00
5 1 -L.875+0n —1,.590401 0,000 —g.esb-Ue  F.HB1-01 0.000 —-G.64%1-01 —1.312+01 0.09D 6.000 2.00n 1.000+00
8 1 —2.17G+917 —1.125+0]1 J.0rQ —oac3b=uc  9.961-01 0.090 ~Ta%22-NL —9.375+00 N.DOD B.0Ng 0.000 1.000+00
T 1 —2.34%+00 =T,5Q0+00  N.A0N —uecia—ud  9.991-01 B.009 =H,203-n] —5,625+00 N.NON 0.000 n.000 1.000+00
B 1 -2.578+07 =3,7574¢80 Nn,000 ~p.d3bmud B.HEL-TL 0000 -B.9084=NL =1.875+00 M.NOD 0.000 Q.000 1.100+00
9 1 -2.813+3Y% 0,100 9.790 c.¢3a—d¢  2.981-01 0.000 —B.384-11 1.87540C 0,090 2.00% 0.990 1.000+00
10 1 =2.5TA+N0 3,750+ 0,000 Galdp=ue 9.981-01 N.000 =8,273-N1 5.625+0% 0.N00 f.ann 2.000 1.000+00
11 1 —-2.344+400%  7.5°0¢0Y 0,000 Bezao=0c GL.9BL=DL 000 =-T.422-01 9.375+00 0.00N 0.000 1.900 1.4000+00
12 1 —2.1C€9+An 1 ,125«0]1 0.070 weddti-lic FaGHLl-0L 0.0%0 —6.64]1-01 1.312+01 9D.N00 n.0N0 a.anq 1.4000+00
13 1 -1.875407 1.5C0«N1 Q.000 Bagdo=de F.9H1-01 D.0O0 =5.859=01 1.687+01 0.0NM0 D.N0B 0,900 1.000+09
14 1 =t.641¢20 1,875+ Nn,.000 Gag3b~Ug  G,741-01 0.000 —5.DT8-0DL 2.0N6Z+%1 5,000 0. 000 3.0n0 1.000+00
15 1 —1.408400 2,.250¢0L 0.0D1 bed3d-02  9.9dLl=01 0,000 —4,29T7~01 2.437+01 D.PGH 0.000 N.00Q 1.900+0%
la 1 -1.1T72400  Z.625+01 9.000 o.c3v-Us  9.981-01 0,000 ~3.516=01 2,813+01 0.000 0,000 0,000 1 .000+00
1 2 3.125-"1 -3.000+00L 0,700 callos—ue  9.998-0L 0,000 1.N55400 —2,.813+21  0.000 ©.909 J.000 1.000+00
2 2 3.906=N1 -2.£25+01 .00 cadad=0c  G.998=01 3.090 1.289+00 —2.437+01 0.070 7.0900 N.000 1.000+0D
3 2 46801 -2.250401 9,00 caQG3—u¢  F.998-01 1,090 1.523+00 -2.ns2+01  0.000 0.000 0.000 1.000+00
% 2 5.489-01 -1.B75«0L 0,000 ZLiBa—Je  9.998-01 9.0090 1.758+00 —1.687+0L N, W0 9.000 a.ann 1.900+00
5 2 &.280-01 -1.5C0+P1 0,000 Letaamue  $.998-0F 0,000 1.9GZ+0N —1.3t2+01 N, 000 0.9%0 9,000 1.0009+0n
6 2 T.N31-N1 —1.125¢01 n.000 Zadod—Ue  9.958-01 0.000 2.227T#00 ~9.,375+00 0,000 000 g.nn0 1.000+Q0
7 2 T.8l3-01 —T.500480 9.000 deuds=yi  ¥.,998-01 0N.040 2.461400 =5.625+00  0.000 C.040 0,000 1.000+00
A 2 B8,594-01 -3,150+02 0.060n Lalpr=ue  9.998-01 9.000 2.695+00 —-L.875+00 0.000 0,000 0.000 L.000+09
=i - — 5 oy | LT T T +QEann etE - " AAR -~ A - A [
a 3 0.3?h-A1 N.0AA a.nnn _ a4 }____0_00“ L] ~ n ["\- . N _ M~ _
— - B ] —
L ¢ [a8130L fa3ULsu T DO =L U 3-0¢  9.998-01 0.00D 2.227+00  9.375+00  O.004 fi.0on 0,000 1.000+00
1z 2 7.73-71 1.12%+01 0.000 =z.Dud~Ys 9.998-01 O.0D0 1.9%2+00 1,312401 0.090 Q.70 a,000 1.000+07
13 2 $£.250-01 1.503+01 0.r00 —c.0Hd-Lz 9.998=01 O.0ON 1.758+0N0  1.&687+01 0,009 9.900 0.000 1.4004+00
14 2 5.469-01 1.875+01 r.0on —cadba-ug  F.998=0) 9,000 1.523+10  2.062+01 0.00% 0.999 0.000 1.%00+060
18 2 4.688-171 2.,25%53+01 C,r00 —c.0pa-Gg %.998-01 7.900 1.289+N0  2,437+01 12.094 0.700 0.001 1.000¢00
16 2 3.906=-7%1 Z.625+N1 Q.0°00 wgLwgs-hd F.998-31 0.000 1.00595400  2.813+01 0,000 Cann Q.00 1.000+00
1 3 1.563s+07 =3.C00+01 2.000 leddo-Ui F.9%6-01 R.OO0 2.ab1800 =2.813+01  0.004 .00 Q.009 1.000+00%
2 3 1.953+00 —2.625+01 r.00n Levso—idl  9.946-01 D.OOO 3008400 =2.437+01  0.000 D.00n 7,000 1, N0Q+00
3 3 2.34%4D0 -2,250+01  C,000 1a030-0i4 9,.946-91 0,000 3.555¢00 -2.062+41 0,000 0050 A.000 1.09G+00
% 3 2.734+D0 —1.E75+CL 0,000 l.Udp-Ll 9.9%6-01 0,000 4o k02400 ~1.6HT7+DL 0,000 0,000 0.900 1.0Q0+00
5 3 3.135+00 —1.SM040L A,00n 1+0do-pl  9.9%6-01 7.000 4.648400 —1.312401 Q.00 0.000 3,000 1.0004Q0
6 3 A.516+00 ~1.125+0] lew3a=0L  9.9%6-01 N.ANN 5.19540P =9,.375+00 n.0NN Q.0nn 0,900 1.000400
T 3 3.906+N3 =F,500+N0 ia0a0=GL 9.946=01 0D.0OO0 5.T42¢NN —5.625+08  0.000 D.00n 1,974 1.000+00
B 3 4.257+N7 =3, 750400 Ls030-01 9.946-01 7,390 6.289+00 -1.875+00 0.900 G.onn .09 1.C00+00
9 3 4a.A6H8+F) Q.00n n.enn ~1le0iu-0L  F.944-01 0.7201 b,289+0M  1.3T5+D0 N, CN0 n.oon N.40110 1.na0+00
10 3 4.267+#00  3,.350+00  N.00D —LeUdLrUl  FuTaE=NL  N.OND S. 742400 5,625400 2,000 0.000 0,000 1.000+90
1L 3 3.976+06  7.50C+R0 N,0OO —ladae-Gl 9.946=01 7,000 L. 155NN 9. 375400 0.000 Q.non n.onn 1.000+00
L2 3 3.516+D7% 1.125+D1 ".000 —i.dao=01L 9.946-01 9.p40 4.648400  1.312+01 0Q.00D g.000 2.00n0 1.000+00
L3 3 3,125+ 1.500+01  n.00D —laWivmwl  9.9%6=N1 H.000 4.172470  1.687+RL 2,000 1.000 8.000 1.000+90
14 3 2.734%07  1,.815+01 2.000 —laGag-ul  9.946=-0} 9,000 3.55500  2.062+01 9.000 a.agn n.000 1.000+0%
LS 3 2.3%4+00  2.250+01 B.OO0D ~i.030-0i F.946-01 H.000 3.0N8+00  2.437+401 N,000 0.000 n.onn 1.Q00+30
L& 3 1.953+00 2,.625+01 £.000 ~iePao=pl  FaPeE-0L  D.000 2.461400 2.d13+01 0.0NOD a.qann A.000 1.900+00
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6.3 EXAMPLE PROBLEM # 2, SINGLE SURFACE ANALYSIS CAPABILITY (CONTINUED)

1 & 2.81L3+0% -3,.000¢11  0.00N Latwd-0l  9.829-01 0.000 3,847+00 -2,813+01 0. 0%0 0H.1900 4.0%0 1.000+00
2 % J.516eN0 -2,.5625+01 n.000 Le884-01r 9.829-01 2.0M 4. 727400 -2.43T+01 N0 .00 1.090 1,.000%+00
3 04 4.219%00n =2.25D+0L 0.0 °0 Letw3-ul  5.829-01 ,.nnn SeSEE+NM ~2.062¢01 N,AND NN .10 1.000e0%
404 4.922400 -1 8TLHe0L 9.7N0N Legwi-ul  9,429=-71 1.100 6a445+0 ~1.0487+91  2.007 T HON 4,040 1.0M0400
5 4 5,£25#N —1,.500+L D000 Leows-uwi  9.329-01 n.90c T.370¢00 ~1,312+2]1 A,0°00 1,170 N.00% 1200009
& 4 6.32840% ~1,125+01 .00 Leoma-ul  G.d29«n3 0 ,nDA 8. Lo4+nNn -G 375¢07 1,070 N, 0008 1.99% 1.500e0Y
T4 TL.N3IleNN -T,5004Q0 A 00N bsbwa-LL L4290 7.707 G.N23+07 —b.ba25+00 N.000 3.000 a,0Mn 1.9774+01
8 4 T.Ti440" -3,757+00 2,000 letns-ul  S.829-01  2.nn0 F.UEI+NT 1,875 0,070 fL, 00 0,00 1.00009
9 & B8.436e"™ A rn0 0,000 —lagha-ul 9.829-11 7.000 G.683+07  1.8TH+70 0,00 r.00 2.nrn L. HAa+nn
10 4 .34l 1, §50¢RA A N0R —legd2z-uwl H.825-01 G.00 G.0Z23407 S.p25+00 007 0,311 0,900 1,000+0"
11 4 1.73L400 T 50000 N,000 “l.asd=wl S.d29-%)1 N.an7 . 16440 §,375400 0,001 0.1490 9.140 1.0%1+09
12 4 6.3Z28¢N0 )} |25e0] 000D —l.otd=Ul  Yeb29-4] 0,00 To.305+407  1,412471 17,970 n.nan a,0nn 1."N0+30
13 4 5.625¢N%  1,.500eN]1 G000 Tledwa—ul Y 829-01 J.610 BahG5+00  1.68T+IL N.0N0 N b Faaliiad 1.1Ma+n0
l4 4 4.922¢07 | ETHeNL  N.NDON —lagha-ul 9 82901 AN G.586400  Z2,962¢01 N, 009 ~L 09N A.0nn L.717497
15 4 &, 21900 2,25M4031 N0 —lao¥3~ul  Y.85Z29-01 N.01) 4 127400 2,437¢01 0,070 n.onn n,nnn 1. 0NN +07
L& 4 3.516+71%  Z.825¢N1 0.000 —leosa-wil  HLEZ9-") .400 I.BLTHO0 0 2.4813+0]  3.030 1,000 a.nnn 1.M0+0%

(EqF PLOT #ILE  11* FILE # 1 = PLANFORM AND ISCMETRIC PROJECTION OF HING GEOMETRY

JOBFLAG T 2 3 4 % & T 8 9 lu  kAMMPLL PRUBLEM BO, 2 — SINGLE SURFACE ANALYSIS CAPAMELITY CEMUNSTRATION PAGE
VALUE L als A 1 4 0 1 N # alkas .03 KaCAKU= 2007 FLAPD= 3,07 A[LERDND= 17.00=15.07 ALTITUDE=##ess4 &
LIFT DISTRIHUTIGN DETAIL
LIS AL AR SR ES L E 2 12 2]

4K Pox PLY) PLI) Anta LPN Gk urYs [HF2] VELX) VIIY) viiZ) GAMA
11 -1.085 —28.125 L Sezdan L.327d .18852 .LLTE L99082 -,70340 -, 00N8% -, L0174 —. 9404 +0D
L2 L3152 -28,125 L veeTdn L3212 JNIYTH - n0nsd .99334 -.0N2T1 -.0n383 S04l -, 2273400
1 3 leT98  -28,k25 A% 2.efan - 0411 LNINZG =, 09315 L9150 - a0l —.analL SPBET0 L GhB2-DL
[ 3.15% —2B8.12% -.Ts Jecddn - 6745 1748 2874 L9T8E8 - NNIT6 -.ONB30 - 02L1E0 L 4762407
21 —1.209  -24.375 Besl warud L9kl L2712 LOL0gs LSHB63 - 0604 LANe45 . 1B44Y —. L6SEFOL
ER 437 —24,375 LN Gewrna T3 L15538 - n0liy FFIGZ - ONBRE -, 0n127 LN3176 -, 4108401
2 13 Z.l4d  -24.375 Ly waiewsa - AGTY LN4N1Y - "N415 L9102 —,0ON91 =, 01854 4675 L 41301
2 % 1,851 ~24.375 -1l R -.8292 .12701 PP4sT ZSTEIN -,M0214 - 0NTRE -, N4LT4 L TL5F+A0
R -l.523  -it.825 L lewife 2.7622 L1890 2616 L98731 ~.71G83 U5B6T  —.332h6 —.2836+0]
ER 500 -20.,025 LM Veulle e ST34b -, mN153 L98927  -.70548 .13973 LD1368 =, 6317400
3 3 2,533 -27.é25 LPha looaie -.062¢ LN2438 -.0N254 L8661 -~ 0NZ23 L1029 LNb2b4 . 94319-0L
3 4 6.55 -27.£25 - ATa haidc -.5%81 W03499 -, N5RN8 L97T36 - ,.nR0SA L0M324 LN3137 L 6784+00
4 1 ~1.758 —1&.E7S LN ooy 1.7434 .13108 L0154 1,00915 RLLLES] L08152 L0560 -, L210+0L
4 2 .580 - 186,875 S o, dawi 127941 —.90T8S A0l L0239 .ODTbE .N5801 .N9501 -, 12312+01
4 3 24531 ~1&.ETS L b Jovi 1.23%%  -.0719 LOCTS LLFCNG2 1351 .N362] 409419 =, 644401
4 4 5.225 —16.875 .23, ue oty L7731 - 14609 - _NGEH2 LBTALE -.AD3E -,02710 223280 -, 2084401
5 1 —l.592  -12.12% « 09U Y FouY 1.471y LngBll D551 1.CD62B L0540 LN42R1 - 00113 -, LB46+7]
5 2 Sb6%  —13.125 N0y Yawaay 1.1439 LOMDNT L NDeTS LY .12521 .09978 -, 1508401
53 3.327 —E3.l28 LN ey L3284 L0227 1.N1T54 LP273T LAN4 47 L1N843 -, 172501
5 4 5.883 13,125 “ 3 weyouy 2.1637  -.219%1 -.n54lY .97864 —.NOSL1  -.0530F L3N500 -, 28R6+N)
& 1 -z.227 -5.375 LN . faco 1.6b04 13078 L8170 1.4 0430 LI0E22 L2996 —. 04386 —.2435+01
6 2 L7162 -9,375 NG e les L. lb34 LINBEE -, tANL2 L.0feYn .11128 01118 8151 -, 1715¢01
& 3 3.711 ~9.374 A0 Llilaes L.2683 —.n2i04 LMELE 101875 nzgzn 00125 LL0830 -, 1A3E¢0L
[ 6.580 -9.1375 L3371 wqetaus Fol¥3d - 22464 -.0550D0 LUT5TI L0 -, %035 L3192 -, 3190401
Tl -2.40l ~5.t25 SN0 Leousd 1.61% 12925 LIDENE LLGREBT JNaen LNIZF1 -, N4234 =, 2639401
7 2 L4z -5.625 PPU esagad Lalbs R T T LT I P ¥ P L11175 23U .18396 —. 186601
T3 w.1rz -E.e28 M Lelauad 1.255u 12213 LT0Z30 1.71816 NZETN LN1185 210949 -, 2013+0]
7 4 7.273 -5.¢25 SALU dzedudd Z.l45% - 22lel -.7%522 L9706 —.00957  -,02A77 L3074 -, 3538401
8 1 -2.655 -1.£75 PLLTEETS P 1.11l%0 WNBST2 LN4ll 107625 L7108y 01800 L72131 -. 2352401
8 2 L8938 -1,875 A% Ldewdua 1.16l2 SN2 SN0 LW0nals 211265 L1376 JNBoBY -, 2M69¢01
8 3 4,452 -1.&15 SO ausluo 1.3282 - 71313 STN13T 0 LLNLST2 NE385 L INTB2 LIN935 -, 2326+01
5 4 7,566 —L.E75 S&4y bacadae ZolTad -4 21373 -.7565% L5738 —.MI6EZ - ODEST 230387 -, 3537+01
91 -2.,64% L7 SO0 faawlau 1.34¢21 L6910 - 0%632 1.00608 NLOEL -, LbST 1752 -0 2393em)
9 2 LB94 L. B75 T R ') L. loSd AT LIN0E L,nNa2s LAL2Z5T  -.Al450 SNHA3T +, 208301
9 3 4.69¢ L. €75 FRaLa] IEY ™™ L.3311 -aN1294 -."N135 L.0i933 N29TH -.DLNB3 LIN0LT -.2332+01
9 4 7.906 L. ETH L4437 La.wdoo 2.16Tn =.21245 LYYy L7148 ~,0NTNL -, 00163 L3N348 -, 3939401
JURFLAG 1 2 3 4 5 & 7 b 9 4y  LasePic PROULEA NO. 2 ~ SINGLE SURFACE ANALYSLS CAPABILITY CEAONSTRATION PaGE
VALUE L M le % 1 4 71 n 4 wiFas 00D PALINGE L2009 FLAMD= 371,77 ALLERCHN= LR 0-15.00 ALTITHDF =#44%es 7
J K PUX) PLyl J¥X HnLA CPA Gla) GeY) GLZ) wIda) vIigy; Vit GAKA
I L me.hel $eE2% SMu udiauad LI dl4%8Y = INET 100433 LMELL —.73LEB —u05372 -, 2773e0)
inoo2 .aiﬁ ?.tzs PN Lewadad 1112t LANGg 7 LArnge 1.71e92 llas -.n2492 LAHELY - 19L0en)
DL heinz £.€25 L0y lewaunld L.éo?i  -,m2129 -.-n222 1."1754 LI2H4S  ~ 1537 L103856 -, 20320}
FLLY fo2?s 5.e25 cdbs desdud 221329 =, 21wk .75530 L9162 -.11021 L1451 L3NUGE L 354340
1 —2.227 G374 B P AR 19952 —.1°5T2 1.r02sl D05 L2875 —.NbdeT —.2703e0]
12 Th 9adin My aeuade L.élo! RILLS SN2 Lons22 1063 - 01896 LITTAT - 179540
o3 durLL 9.375 MY sdadacza 102826 —.0lH82  -,7109% 1 N1{od LIZTEY -.N 2% -1N588 -, Lan1enl
11 s 4,387 5.475 Y Llelaco 2el2f> —.22111 L5524 L9721 - nlb2e LES4T L3NG 76 -, 3183401
21 b dhds DM Sihugw LgTed L LesdB -af3018  LLr04LO LAATTS -, 043BR -, 0u001 -, 2385401
2 ablu 12.125 -0y Ya iy La2d63 L0y L."n573 L1727 -.T2138 ATH22 ~.163540)

}g 3 3.3 13.125 P e Yudy 1.4232 -0 17181 1.71693 LS20B0 -.0D597 L0459~ 1119
“ 5684 L¥.125 <33 Yo wu Zel4Lli BB L7340 = M 152 FLDY W3NSTT -. 2972401

:g L -Ll.7an 1€, 275 Lany ou favlL 10736 L13505 - nE44 1.7 Rag3 AATIN - N528A -, allo ~, 2722471
I 2'233 Le- a7y B e Tols iedlod L2BT94 LAAALT LlrAl)S SNTGL - 03766 LPT92E —. 1621404
I 3044 le, 875 e i¥} a. fowl l.282 - M1in2 -l Lemrazy SLRTe -, M2143 L9324 —a 1482401
“ 5.279 Lo. 875 L2617 Ge fuwi 1.963a  ~. 18703 T La LTIl —arn921 .32739 L2TH65 ~. 232040
ol Ry aners T Loelfe  aa35t  L2915Y  —.3e22 L88539 —.T0l46 —.MIEL =.21691 - 240040)
Le 3 d-;39 22-&2: .00y fioats [P ETAS L1268 FALALT LT ALY - 2R3 LS8 -, L5701
e ateay EnetEy e Teoide Sf2Za5 0 LMBO LOTAZY (35394 LITESE - 385 L IELD -. 7362400
(R 20.&2% alls faotic LT =~ 707 15254 PR T -a"1552 2N 29 LIANGY - 1A e

}: 1 -I'E:: 264.375 LN [ 2.0dan (22691 -."lale LEE5LZ —.rTA05 - AL4ET - 13819 -- LTa3e0]
. 24,375 L PR N T 13329 N npd 5626 LOMA3R -, 004 HT SANEHG =, 4149400
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6.3 EXAMPLE PROBLEM # 2, SINGLE-SURFACE ANALYSIS CAPABILITY (CONTINUED)

15 3 24+ 148 24,375 . 0a O it B3 6917 Q08L& « DINSD « 95439 00295 - 00605 LO0T7847 —. 5546400
15 4 i.861 24. 375 072 B, w4 s «8318 -.00429 L0005 98029 — 00353 + 2554 415173 ~. T167+00
16 1 -l.nss 28.125 LT E Y ET L4994 15883 -.00993 «99€32 200125 -.01310 - D7198 —.1056+01
16 2 352 2Ba.125 = N0 seedo% « 7532 -N2289 «NN0GH +94731 «D0L1 410 -.30333 J0B425 ~,S5309+00
& 3 1.754 284125 +00Y Dacfan 5929 ONGaT LNNNST AL 1) ONZ9T 200725 +N81E85 —. 4169400
16 4 J.l60 28,125 M52 Sacfad «718% —aN5405 «N2202 +4d285 —.00088 02528 «14133 —. 5052400

SECTICA LIFT COEFFCIENTS
FEEEA RS AR RS R ERTOD

o 2Y/n Y L aLb seLérs PLIFT SCMIC/ 4] XL vl 1L

1 —-.93TH —-28.125 Geuld el 37 20212 «0NTY 41592 - 2099 . N035 —.9779
2 —-.8l23 —24,375 caofz o878 D430 .N16a + 2064 -.2882 -.0N7E —+9575
3 -. 0875 -20.625 Gelid «d 348 «N995 0373 «2ing — 4021 -.0351 —+3149
4 -.5€&25 -k6.B75 Yesid Lec801 « 2000 «0T50 -.3138 «OABE «N31% —~.9983
5 -.4375 ~13,125 10.045 Le>o128 2679 + 1005 —434803 0630 OL8E —.9977

JJBFLAG 1 2 3 & 5 o6 1 @ 9 1d EAAMELE PRUBLEM NG. 2 — SENGLE SURFACE AMALYSIS CAPABILETY DEMONSTRATEON PAGE
VALUE 1 a1s8 0 1 4 0 1 £ & Adres 2.0 FACHNO= L2nah FLAPD= 30,00 AILEROND= 10.00-15%.117 ALTITUDE=®®be s ]
Jd 2Y/e ¥ “ ol SCLCY B DLIFT SCMILs4I |3 .88 1vi, 1rL
b —. 3128 -9.375 li.als: L.2560 « 3280 + k155 -.3407 4TS 16T -.9981
T -« 1B7S =5, 825 lasied labhll 3371 ko4 =.3403 «0469 «0171 - 9987
8 —a2EED -1.875 P TEY ] Lew982 « 3590 « 1346 -.3652 0679 - 0159 -.9975
9 «NE25 1.B74 laasTa 1e2059 . 3674 41353 —a3641 +0660 - 0191 -.3976
1n - 1B87% 5.625 lasisn L2099 «3434 .1268 -«3375 0422 —a HbE -+ 999
1 .3125 9.375 liawdz l=0l35 .3197 +1199 -.3326 L0327 -2 0156 ~.9993
12 24375 }3.125% PRIV L+o2B6 2884 . 1082 -.3392 20351 -.Nl6l —.9993
13 L0825 L6.873 dedfo 1a25999% «2423 +OUNg -x3139 0239 —-.0N207 -.9995
14 6875 FON ¥4l dedca ia30500 k767 «0663 -.0965 -. 1265 —.00LE - 9920
15 8125 24,375 uabin ls+id81 L1253 1485 =Jh9Ln —a0975 .N23 —-.9952
L6 .93715 28,125 ERY T L0927 1837 A3l -.0888 ~.06l4 -.0005 —a 9981

LALUmuALSE PRESSURE CISTRIBUTION OETATL
PR FROESETEE AR SRR EE KRR R R AR RN

e b b Ak Fh h ® E T hw b x & k% % CRORD STATIUN {X~XLEI/C # % & & & & & & & & & £ ¢ & x4 4 &
Pl «1nony boUoun 30000 40000 500MN » 60000 « 70039 . 80000 .90090  1.00799
2Y/B SEL % *F ¥ k£ b # & &£ & & 8 % F & & ¥ 5 W CHORG PRESSURE {CPL —CPUIRLIL % % ® ¥ * & * & Xk K K ¥ X & F ¥

—-.33750 “22349% L0000 1.14720 PREE LT +35283 -laa68 .N3442 —,20002 -—.,52180 -.5T7879 ~-.46203 - 000BY
-.8125% +372786 L0000 1. 65430 Ladid3s +51954 2248 24 WDEGG5  —.2340% —. 63718 —. 83396 -, 56809 eliloily
—.68TH0 09553 2Mnann 2,381l8u  l.ecHas B-LEL A 26519 Akl4T -, 19268 =.47385 -.60139 —.40627 - 0NO00
-.56250  L.26758 LONO0N  1.05ATY  LywssTy 1.05704  1,02363  1.nE592 1.37696 1.76307 1.79813  1.12427 » 10000
—a43T57  l.49409 LA0000  1.3632n  L.couls  1.15630  1.06851  1.13271 1.51927 2.87141 2.17831 1.3T405. .00ODOD
~.3212507  l.%4l7C JORN00 1. 57340 keofl¥s  Ll.l852)1  1.04215  1,07852 1.43926 2.02268 2.14759 1.35966 Ml L
=. 18757  l.5206l JANNON 1,56483  f.styed  1.16737  1.D26k0  1.%0334  l.A4HeE 2.01846 2.14869 l.36l6b +0N00n
—-.06251"  1.47994 LO0000  1.3N167  L.c4Tee  La172T3  1.08654  1.137102 1.51517 2.07175 2.18523 1.38017 000
SPE250T 1.48758 JOOGMT 1.32153  Lecoifs  1.18122 1.79275  1.B4208  1.51007 2.07118 2.18224 1.37772 «000n0
L8750 1.550654 L.00N0n 1.blé%o  ceaveds L. 19584 1.04465  1.07727 1.45T66 2.02099 2.14628 1.35596 + Q0020
+31250  1.6G3TL LOCAAD  1.T3L49Y  dew?auy  ka24273 1.0T424  1,%9775  1.4£973 2.02303  2.141%3 1.35431 Lanean
%3750 l.6lé626 LABAAN 1L T143%  l.wfous  1.20257  1.10782  1.13457 1.5MBL2  2.05038  Z2.155%8  1.360M9 - 004000
56256 1,540£5 LEBNNA 1.6521a  Lawssel  .23B49  1.09829  1.12230 1.458227 1.90889 1.98277 1.24683 « 19950
£GBTHEN 1.30395 A000T 2,193453  labucou  d.08733 Toiaz 682746 78758 78184 99991 +62768 AL Lol
LH1257  1.12801 LNO0NPD L.B3&3L l.abnie »94328 4T4549 LY T 3445 +B65T5 +85238 52803 Loonnn
«937%" 89240 LOD0NN 1.3TDTD  d.usslo 77490 <0149 50377 «63190 14790 + 13675 «hGb4H « D000

2)# FIEE # & = CHORDWISE PRESSURE DISTRIBUTION
(YORTEX-LATTICE SOLUTION)

(EQF PLOT FILE

JOBFLAG 1 2 3 & 5 & T B 910 ExuMPLE PROBLEM NC. 2 - SINGLE SURFACE ANALYSIS CAPABILITY DEMUNSTRATICON PAGE
VALUE L. D16 06 1 & N 1 0 4 ALFA=  5.00 MACHND= .200%  FLAPD= 30.00 AILEROND= 19.00-15,00 ALTITUDE =#4%¥8¥ 9
sPanMaisE SECTION CLFT DISTRIBUTION DETAIL
T Ty PP TIPSR LS S RS S R R R A
WITH LE SULTiun N0 LE SUCTION FLAP /AILERUN
Y 2¥/8 5CL Sliid SCHMIC/ %) sCL SCOI SCHMAC/4) FCN FCx FCH

=30,Q000 —-l.nCC0DR0 + 0QGONN PRV VAV «$Qo0ca 27209000 [lazadeluls] »NOCCED LO6000% «0Ccnanag - 000048
-2&,500 -,85%00070 L211350 =.02030c 157824 2238351 L021a73 JLBG923 =, 567522 «NESTNI +165BE1
=27.7900  =.90000N0 262320 -,02lavs . l&3424 + 304245 27894 .1T4946 —.0975T6 L06TT73 + 174394
-25,500  —,d50000 L319920  —.ugsawdd «1792432 379079 «N34 834 #LI5508 -—a.752306 115413 188077
-24,000 -.BOONND 392975 —.J99idg +218600 +513978 +N143915 251866 -,861516 « 159693 « 215879
-22.500  -.75000N0 “AT23 —.eulosT 265024 +T12633 N5 TC8T 2323933 -.954174 +N54842 + 238544
=21.008 =.7CH000 WB4692ZY = 2abuaT 2238232 +919462 L0FTT0T .313158 —.7T35714 «N137169 +183928
-19.5%010 -.6500n00 « 865758 -—.lé4%3bs LNT2602 1.078728 +178538 .131153 «044270 «N173594 —.011067
«18,000 -.&C07000  1,119079 WOuTlio =~.lob2e4  l.l92642 145746 —.153566 1.1115887 +174T42 -, 277972
—16.500 =.557000 L.3N9547 LEWLTLS  —e3420695  1.293113 LLB219% —.367213 1.924%460 £25401LF -.481115
-15.80¢ -,500000  1.426189 LeuGiaa —.387H1%  1.394953 2211302 =,3%840N0 2.202364 «3%899T -.550%91
—£3.500 -.450009 [.48534T7 23300 —.383598  L.419298 L2278TR —-.365261 2.181211 «472546 -.545303
—-12.000  -.450000  1,517628 LclTowy =,.340768 1.526280 L22T674 —.338389% 2.132T4% «5{2%3 ~,5331487
—10. 500 -~ 350007 L.5350604 PCAbDee  —a335373  1.541010 217465 -.333586 2.128010 F4594TT  -.532002
-4,000  =.3ne000 ], 4542580 DGy —.3353568 Ll.5%1399 207196 -, 335681 2.134788 489267 -.533697
=7.500 =~ 250000 1.540734 +c00T90 ~=,333884 1.53B536 L204129 -.334502 2,13399% «4B86293 -.533499
—6.000  =,200R00  1,530591 LBy —a334T14 1.530064 L207580  -.334834 2Z2.133683 486540 =.533421
4,500 —,1800M0 1.512358 ecdier —a342043  1.512993 L21581T =.341869 2.143509 A4B4450 —.535877
3,000 ~-.1000nn 1, 491912 secalde - 353280 l.492323 . 2256246 -.353l67 2.l1600&8 +679838 —.540017
—i.599 -.05000N0 1.4TF241 seadLan —e362351  1.4771e0 233037 -.3623B1 2.0T73242 +475508 —-.543310
-.a00  -.Arennn 1.474079 ecaahdl  —.365161 1.473834 2235250 ~,365228 2.1T6532 ~473209 —.544133
1. 590 JN50NN0 1,483 56% S23iu4eY - 3614B0  1.4B3489 L231758 -.361501 2.170549 +41337T  -.542037
3,000 LJLannnn 1.505680 scalde  —.351891 L.575925 L222633 ~.351824 2.157ll% +476957 -.539278
40 5010 LL50000 1.5349Z8 Leldisd —.347797  1.535278 L2hNT48  -.340001  2.141458 «41984%6 -—-.53534%

L lslal L2000NN 1.563015 L2uleTy  —.331385 L.562784 2200400 3316449 2.130%541 L4E2603  -.532635
T.500 2500100 1. 584665 Jlysdor -—.32B312Z 1.5B3%92 « 134455 328635 2,127T422 483403 -.53ld56
9.000 L3000 1. 600502 JlWATIs =L 32BLEL 1599889 LE9304T7 -.32H2B%  2.127567 «4E3488 —.531892
11.500 L350000  l.sllB0S Jlwdenh —.327940  L.6ias07 .195589 -.327170 2.126671 HE4T4l  =.531668
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6.3 EXAMPLE PROBLEM # 2, SINGLE SURFACE ANALYSIS CAPABILITY {CONTINUED)

LZ.A0N  L4P0000  L.617T758 . awsssy  —. 329650
13,50 LAERNNO 1.614868 LcUiafd —.337417
15,000 LSERAAN 1599256 Lcudect  —.344030
L&. 500 LS55ANAM 1, 55TN1T  Licaels —.3236iu
a,n00 000 1,47T721L elualus  —.g50688
19,500 Lo&P0R0 1, 375936 Lwwabes —.1b2782
2L.a0n LINCATN 1,202082  —.Uout iy —. 086713
22.508  L750000  1,21r442 —.udoued -,0723a1
24,700 LHANEAD 1, LA632T  —.wruciw  —.OBTOLE
25,500 LUBNPTC 1 MESLEY L uuTlow -,096447
Z7.000  LSREANN LGEY3T2 LUaoYrs  —.094Ll45
25NN SHFANA BELSAD Lucablv - NBETHD
3g.ona L.aeensrn LArRenD PRIV PR IR
leQt PLOT FILE  3) = FILE # I = LIFT,

laa 21535
1.61173%
1.5839482
1.54850%%
Leb20 269
1.4907%%
1.438754
laaS5ta2é
LaZ2bb04%
l.14a8708
17299720
2913453
M b laly)

+198772
.l3r85¢L
190316
176 L40
+ 157898
.13 8960
124210
115552
L1N9213
171 La?
L09N4E4
4 T9632
PR L iatals Ll

-.328417
~.338279
-« 349077
—.326018
—.+¢384651
-ak2l422
—.041903
-.M32528
—aN56902
—.NT46B4
-.at7sng
—.0T3H52

LOBRC A

TNDHCED DBRAG, AND PITCHING MOMENT SECTION COEFFICTENTS
(VORTEX-LATTICE SCLUTTON}

2.130054
2al47658
Zala9363
2.027192
L.6edB"1h
L.245816
921555
.8lS188
«B2H420
«821118
M ER YA
«TITGdG
«H10919

=% 34090
+477284
« 455048
«3%4729
+253743
170199
.NBnN98T
.N51487
053268
«DE4492
47431
261763
«NENONN

-+532514
-.5340L4
~e33T34]1
—.5N0 198
. 422004
-+ 311469
=.231139
-. 204797
- 207Nt
=.205328N
-, 192580
—. 175159

« ANNRANN

JOBFLAG 1 2 3 A4 5 & T & 9 1y EAAMPLL PROBLEM NCo 2 — SINGLE SURFALE AMALYS1S CAPABILITY CEMONSTRATION PAGE
VALUE 1 2 1s " L & 0 1 0 4 ulkaz 3,90 balribis L2000 FLAPO= 34,07 ATLERONU= (0.70=15.70 ALTITURE=®exexx 11
wlNG A[RLLAD COEFFICIENTS
FEEAESREFIIRN SRR REARERES
WCL wC (Y woMP WCMR HOMY 1xL 1vL 17 QELTA SCALE
WLTH LE 3SUCTION 1.32943 ak 357 “vclivue 42249 ~MNBG 215089 ~,"00498  ~.5999N1  .49T7135 .1661-11
N0 LE SUCTION 1.39743 2140 —siJ9ad «04171 =000 ZH « 366015 200N —.8597419
* DEIVIDE CHECK AT T#1425
0K T2 ICNORE
# CIVIDE CHECK AT r4la2s
Liweand ZED SCLUTION WITH LE SUCTION
FES LGV IAFTIILFILENOERFERE P TR ERE DG hb &
ALFA ALFARU WCL WCL <Hp CHMR CMY
SLOPE SLLPE SLUPE
5,000 —iteovy L3294 .37BHE MN22 - DOM0G .09015
¥ FATE] SCLAL SCLp sCL SCHi L4}
=30enau —ieduuii] 2000 L1700 Paliliin 200000
—Zlsuuu —a93333 WYldEy =980 7H «23049 15713
=2t Owu —sboual LeCrale  -1,03204 « I HAY = lo8l6
— 24 LUl ~« 80200 laTu43b ~1a91l%L3 23958 21579
—2Zauwl —afa3.23 l.nu5%2 =-.90133 +34179 258488
=2y —e 0w Lauging =~ 04552 = TU&3N -122T4
~18.uvwu —weido0ld LaN2570 = 29957 1.1739% —.19510
—léawdu —a23233 l.04i12 —aN3InT 1.34511 -.39282
=la.uiu —.huobT 1.03894 «NT693 l.45814 -.37130
JORFLAG 1 2 3 4 3 6 T B 9 1u cAsdFle PROOLEM NL. 2 = SI9GLE SURFACE ANALYSIS CAPABILITY CEMUNSTRATION PAGE
VALUE 1 0 1ls N0 1 4 9 1 0 4 alia=  12.7) MACKNL= .27"%  FLAPD= 30,37 A[LERGNU= L0.7M-15.70 ALTITUDE =®¥wkww 11
¥ eYf G SCLal s¢LB SCL SCHIL/4)
=i dd 10 L.r2193 134580 1.9%824% —433419
—vo23333 L.kat2 <154 1.52754 -.32886
—ecout? LR « 2737 1.53082 = 31643
—ezJdUNl $GT2N5 22077 1.51994 - 30453
—eiduds 93920 L2asan 1.493491 -.32902
—sUuubT WY Ul L 20150 1.4694%4
AP PR BrlOL2 L2TINE 1.4u249
sdoubd «HTBTH 27261 l.478n?
EEFE] PETi) 226758 L.5L337
e cu WLLGTT W26226 Laablsn
seoblf R ErLay 25959 1.57897
3
va3233 1.n1131 L25239  L.990HDL OR].GINAL PAGE Ib
FENE L LansSed 23058 LaufS44 (}}?
cduund  LlTA2N2 PEl449  L,50999% CQ
PE-PEE ) L.72783 «lab3y 150239 POOR UALITY
TN Rt LaCuTdy FEY -1 Leanlay
suuud PRI &) -.111"3 L.3255%
PFEEEE) T.rdod — 22303 1.2db 175
L uda il Lafudit -~ 2T7H17 L.l4nan
wouuod Lul- 473 e d0lT L."25%5%2
e Ha333 PR Y ~a 32625 - 89636
LauddN0 L0000 L NANAG S AN

JOBFLAG L 2 3 4 5 6 T B 9 iy camebLe FRGSLEN NCa 2 = ST4GLE SUKFALE ANALYSTS CAPASILITY CEADNSTRATION FAGE
VALUE L 9 0o A L 4 8 L A 4 alra= u.0h WACDND= L2077 FLARGE 37,04 ALLFRAND= 10,77-15.1% ALTITUDE=#wkess 12
Chatun LZED SCLLT LK WITH LB SUCTION
LRI R RN L L E R IS AR RS E RIS L2 T Rl ET 2]
ALFA KLF by wi L WEL LHP LM Cmy
SLUPL sLOPE SLOPE
S11.8%%  ~li.e3s L1 LR7Ede  WA02Z L0ARR4 L 5RCaS
—T - - —. ] - ; I
- e ——
HIBPLAG L2 34 8 6 T a4 4y Eaedis PRLGLLY MO, 2 - SIHGLE SUKFALE ANALYSIS CAPASILLITY CEMONSTRATION PAGE
VALUE L le 216 7 1" w aubas u. G FALARUS 2277 FLARDE 37,77 ALLERONDE 10.701-15.70  ALTLTUDE = erssss 13

ClivesnlZEW SCLUTIUN WITH LE SUCTINN
Messmuakdk i a bR RE TR AR R E AT CR DR
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6.3 EXAMPLE PROBLEM # 2, SENGLE-SURFACE ANALYSIS CAPABILITY (CONTINUED)

— [ J— .
| - - < ] - - - —
JORBFLAG 1 2 3 4 5 & 7 & 9 iw LAAMPLE PROBLEM NGe 2 — SINGLE SURFACE ANALYSIS CAPABILIT¥ DEMONSTRATION
VaLUE P Ols O 1 & 0 L 0 % aLFas 23.90 MACHND= 2000 FLAPD= 30.0% AILEROND= 10.00-13.00 ALTITUDE = s exens
— M. _ . . | _ R
~.] ~—~—] - —
JORFLAG 1 2 31 4% % & 7 8 @ LU EAAmPLE PROBLEM NC. 2 — SINGLE SURFACE ANALYS1S CAPABILITY DEMONSTRATION
VALUE 1 D 1o % 1 4 O L 0 4 wibas 2.00 BACHNO= .20R0  FLAPO= 30,00 AILEROND= 10.00-15.00 ALTITUDEs ¢#ekts
Liivean LZED SCLUTICN WITH LE SUCTION
ERs R FEEFE R vh rbk R bk bbb b d bk bk b
ALFA aLbany WLL WEL cup CHR CHY
sLOPE SLOFE SLOPE
13.572 “ll.ony 2.0000 N7 886 00022 SD0NTs - 0005
HITe ek SULTLON NO LE SUCTIOM FLAP/AILERON
¥ 2¥/8 501 by ACMECZ4) SCL SCOI - SCMIC/4) FCN FCX FLH
=3n.000 -1.000000 LO00000 PRVIVIVTNTE) «goonnn LN00N00 A00000N L000nno PYilelalalels) «GOR00Y « 00000
—20.000 -,522233 [ @4B458  .Guondb 161354 L94B306 L L79598 . 189343 ~,509958  .021626 127490
—26,00N  ~ BEsELT 975183 PVET-FS-1 ) L171081 L.n9lanz = 201369 203150 -.54%8887 - 056085 = 137222
=24.790 -.80OM0G  1.109572 U UUOy L2l6524  1.398895 2400929 22960568 -.662415 «-N288986 « La5a0s
~22.000  ~.733333  L.269711 L GY2L4T L267635 L.861343  .T53473 430532 —.033541 . 1789869
~20, 000 - 68866T L.S5NH509 . ladwsy AlB1275 2.100656 LT63859 314267 0453648 027610
=iH.ON0 —.ef0000  1.810541 «lopval -.146758 2.9n30B4 23BBSIT -—-.NP3422 358593 -.289315
-16,000 —.533333 2.043458  .cz2s00 -.350218  L.464215 LL36478 -.371362 2.039362  .5663232 -.50984)1
-14.000 -,466656T 2.154820 aeoi4d —.364573 2.115324 £209799 -,375333 2.173559 844779 -.543399
—12.A00  —.4000%0  2.197950 L ufeee  -.335930  2.2199E5 292431 —.325923 2.109684  .9CB632 -.52T421
-1N.900 -,333333  2,Z07985 scofesl  —.330483  2.215269 «295£25 —a3284%8 2.106126 -9C0286 =452653]
—§.000 -.266667 2.19H371 C3u3d¥r  —.335206  2.192240 22904001 —.33BEBY 2.128665 891915 =-.532166
—6,000 -,200000  Z2.1T0B8D Loo2979  —.341592  2.109746 321727 «.341896 2.143098  .863877 -.5357T4
—4.007 -,133333 2.123763 o d4dad  TLARSTED  2.125430 «24068l6 -.345315 2.126333 .B82309 -.53]1583
—2.000 —.NEEE6T  2.0TBT2L  Lspadae  -.346873  Z2.378827 L3849468 —.346845 2.093873  .B8E3206 -,.5212418
- BO0  —ONC0D0 2.063465 Lalabvz  -.34355%3  2.062856 373147 -.345759 2.074288 852506 -.518572
2.0n0 E6OLT  2.NB6115 Pa0Y0Un —.344100  Z2.NEaL80 369683 —.344082 2.M83681 «856071 -.520020
4,00 L133333  2.14L7%% L a34343  -.343153  2.142637 J354385 -,342911  2.115630  .872627 -.529907
6. 0O 208800 2.201758 sHadsen  —.337308 2.2D1248 «334192 -.337529 2.13E5341 +8E41DB -.533845
B.MOM 206667 2.24%47%  .sclood  v.325435  2.2414%0 J31B160 —.326255 2.10T132 8798660 =-.524783
10.0ND  ,333333  2.275009 LowsYoe =-o31BLlbd  2.278538 313152 ~-.317198 2.084673  .68739531 -.521168
L2.,H00  L&NA0N0 2, 29590 SeBalyd  -.321%29  2.306565 LINBTES -.318597 2.096136  .8TT257 -.524034
14,000 (446667 2.2%8T36  .clulany  -.339975 2.2T9681 J25BT26 -.33521% 2.114B41  .B£l008 =-.52A8T10
le.00n «533333 Z2.2680%3 acoalad  =,3lafeS  2.232036 221972 -.320604% 2.041261 «T83673 =.510315
18,009 LHO0000 2.183553 e Th -.236%87 2.285962 351045 —-.207927 L.TL2967 «5858l6 -.420242
20,000 LekERaT  2.055214 Jloecb94  -.l22818 2.382999 L566088 -—.N35451 1.257704 2339441 -.314426
22.000 . 733333 l.96l14aD slon¥de —L072104 2.3239260 2599061 N2TIE6 1.0Ll8TLG 212299 —.254929
24,000 LBAOANA L. 056542  Jluelées -—.079648 2.116473 474832 -.008L86  .985184  .1%8913 -.244298
26,900  LBEEE6T k. TA3253 L ifls4i -.0HED85 L.8T4422 23804624 - N39026 L 942345 (187404 -, 235586
28.660  .933333 1.512738  .lefind --0BMETS  L_634103 2332212 -.04T73L6  LA554mM0 181215 —,213850
AN, 0NN |.Nanter gNnne0 L GLdddy 000990 L0000 LAATOAN L0rO0DD L NDERNT 20CON0N L 003090
WITH LE SUCTION L[] cadudd® / WCEL= £25831 / SCMIC/ %)= -« 26917 J LFD= T.T4259
NO LE SUCTICHN cadulinvl /7 L5229T 7/ L 22422 4 5.15497
R - - o JRPP SO -
e ~—~ ]
JOBFLAG 1 2 3 4% 5 6 7 B 9 10  EAAMALE PRCBLEM NO. 2 - SINGLE SURFACE ANALYS51S CAPABILITY CEMONSTYRATION
VALUE L 016 A 1 4% " 1 A w awkas  2.00  KACHNG=s L2000 FLAPLU= 30,77 A{LEROND= ]7.00-15.00 ALTITUDE=#&ktss
LincAnl ZED SCLUTICN WING COEFFICLENTS
FE TN YL RS R E R P PRSP RS R RS 2 2 R0 b b ]
wiln LE SUCTICN NJ LE SuUCLTIDN
ALFA L Wel WCMIG/4) WL WCo WCMIG/4)
-12.00n —.uiie JOL158 -, 2749 -.n222 2299 -.2819
-11.,n00 st D162 -.2747 NG5S WN3a97 -.2808
= 10,000 . luoo PRy -] - 2 T4k 1288 0326 -, ZHO3
-5, 08 G AY JN1Y9E6 -.2142 L2010 «N358 - ZT9T
—8. NN BFT LN D224 —. 2747 2879 1402 - 2190
=T.0n0 PRI VY AZel -.273H 3695 1458 -.2780
-&. 00 Aeel .0303 -.273% 4517 L0528 - 2770
~S.000 . J4do .0354 -.2733 L5346 LE7 =4+ 2757
—4. 200 -oLy? L0412 -.2731 L6481 Amn -.2743
-3.100 s L34ty -.272% L7r21 .nans -.2728
-2,000 AT LI551 -.21726 . TBES NE22 .27l
—L,Aann . d5us Quiz - 2724 .B722 L1051 —.2692
«00a aYasl 0721 -.2722 9582 L1193 -+ 2672
Lanon Laui 4t L8L7 -.272n .Gkt L1347 —-.2650
Z. 000 loudén .n9zn -.2718 L1320 L1513 - . 26284
3.0n0 Leddid 21232 -.2713 L2195 T30 —. 2601
4. 000 Lladalu L1140 -.2713 1.3783 . 1881 -.2575%
5,000 Lasews 1216 -7 1.35T4 L2084 -, 2547
&, 000 lewyasz al4tD -, 2739 L.48T2 2259 -, 2517
T.nan lewoii +1551 —.2706 1.5775 252¢& —. 2485
g.000 L 5o6u L1700 - 2T0% 1.6485 2765 —. 2452
q.000 Loty ~18386 -.2I02 1.7en1 L3016 -. 2418
1%, NG Letea? 22020 —.2790 1.8523 3280 —.2382
11. P LeGdco +2191 - 2697 L9452 3656 — 2344
12,00 Lettis L2370 -a2895 2.n387 J3B44 -.2304
13.n07 Ladoua L2558 —.2693 241328 halba —-. 2283
JEELLL £oUsde 2780 —.2691 2.2275 4456 -.2221
15.0n0 dailldd L2952 ~.2688 2.3228 4781 = 2177
16,001 ool L3161 -.2p8b 2.4189 5118 -.2171
17,000 coilal L3377 — L2664 2.5144 L5467 —. 2004
18,000 Zeddta RETY 3 —.2682 2.6127 L5828 -.2735

(EOF PLAT FICE

I

PAGE
18

I

*xkx JOi TIHE=

133 £ cu

abPaky TlHe= L33 / MULP

LOT FILES= 4 / ISURF EX

PAGE
20

.

_“/ FILE i I = LINEARIZED SOLUTION ARRAY (EXTRAPOLATED USING LIFTING-LINE THECRY}

fC. VERSION

b-LE=7

2wk

t.!.t'.t.‘tt““i‘l‘t‘&&‘¥'lllttl".tt.‘t!‘4‘i‘il""llll.t-'lt‘.tt‘“i"t‘.l“lll‘ltll‘:‘-x-'
ARRAE AR LSRR E R RN RE TR R F PR A AN EREF NN PR PR AR A SRR RS SR RR AR DR A AR RN SR SRS E S S S KRR ARERR Rk

X¥QT TEWPLT GUTPUT CMITTED, SEE INFUT LISTINGS (PAGE $-3 TEROUGH 6-5)

t

4

-
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6.4 EXAMPLE PROBLEM # 3, NORTH AMERTCAN XB-70 ATRPLANE

SUBSONIC-FLOW LIFTLING SURFAGE ANALYS[S PROGRAM HADLDB
TRW SYSTEMS [NC.. ROUSTON QPERATIONS

HOUSTON, TEXAS (77058

saed JOBS [NPUT L[ST esss

7 KOT NSURF
Ex4MPLE FROBLEM NO, 3 = XB-70 A]RPLAME SUBSON]C AERGOYNAMIC ANALYSIS
Ta8K 722+ PROJECT 33034, MJD 147033, AERUDYNAMIC aNALYS]S 4ND DESIGN
SURSONIS-FLOW LIFTING SURFACE ANALYSIS, THAW PROGRAM WO, #4010B {NSURF)
AVWIGOMEZZ 5 JULY 1972
SINPUT
NoING=Y, NVTaIL==1, GSCALEZD, 083333, cOLOCP=0,HD0.
MW ENGED,
MSS{1)=7 /NpBIi 1122, 9FLGI1)=22,NFLGtS)=6,%0C 1,120, 0,1,0,
X{1)=-%0.5,-50,5:~50+5¢~%0,5,3#0,0, XQCR(L}a?*4,0,
YUL2304 5727 ,114-%42171¢82,229,08,40G,89,829,97,
2(1)%2%(.0,0,441.,0,882,3%0,9,
E{1)=2#0.0,~0.5;-1.0+71,53,=3,0,-3.0,
Ce)=1413: 20, 1261:518+2110:456,984.394,708.832,533.647+28.4)
MCANRD=y
NS5¢2;=9,N06¢2)=3,NFLGI2 =6 NFLG(7)22,X0C(1,21#0.0,0,5,1,0,
X(8}=-1723,0,-1723,0, XDCR(BI=0,%5,0,31532,
¥(A120.0.%7t.82,
I(R18~73.0,=73.2,
E(81#2+3.0,
CCR)=249.5,96,71
Zacciebl=0.4,0,0.0,0R816,
20€(1,9120,0.0,7.2.08018,
MFUSe],
MSS (311, HCS (322 NFLG{I)R2,NFLG(B)=3,%0C1,3923,0,1,0,
X(10)1=-1463,06.-1312.038. ¥(10)=0.,,57,27, 2{10)a2+0,0,E{10}w2ep,0,
CULGI=T40. 25640, 7. X0CRELOIEL 0.1, 0, X0C¢L43020,41.0,
MEINS=1,
NEG¢4)c13, NC5EAY=2, NFLGId)#3, NFLG$)a2, XOCIl.4)30,0,1,0, XDGR{L2)#2431.0,
%¢12)=-50.5,36.7, y(12?=2#171.81, 2(12)a0,BB2,-171.,81+ EI12)3-1,0,-1.:0,
Ce1212328,1313,83.%7
XC6=-725.%, ZCG=5.5,YCGu0.J, REF52906883,0. REFC=942,38, REFBeL280,0
NJOH=3. ALFA=y , MaCWN® 0,30, HEOLV=1.1,1,2:1+4,
KT2= 8, NELGI4932 14 0,
sgup
SENDUORS
7 XG6T NSURF

JOBFLAG 1 2 3 4 5 6 7 § 910 11 12 13 14 15 18 17 1B 19 20 EXAMPLE PHOHLEM ND,
VALUE 22 ¢ 2 3 D & 2 3 2 0 0 0 0 Q9 0 @ 0 § 1 9 ALFAE
5 [NPUT
KOUT = b,
KT1 = +1,
KT2 ¥ N
XT3 = +3,
LINK = +56,
NW NG H +3,
NVTaIL = -1,
NFYS = +0,
COLOEP = VRGOAGONIE+UT.
cUTaFL = +11C7¢00QE-US,
cutapz = \AY3UCO00E=02,
LFLAP = +2,
GSCALE = V131 T000n0E+DL,
NS5 z +7, +, .11, .13 I o
0, #/__,.——fj-_‘_
NES s +2, +3, - o —
+ir .
% = -, 425031 83E407, -.a?n::;;;_f__f““ *-—»-ftij::;;;E*nn.
= 420B3164E+01, oaRen~t - wus 112500000+00,

-1 14388276F 7 - +143000006%00, . 12500000¢+00,

_ﬂ—,.—;j__*'-—H‘_I'_;-—ﬂ_LuUUJE‘ODl -12%00000E 09,
T17719000E+RT,

AGG = = 67491424E402,

YCG& = «LECIC0G0E+DD .

2C6 = +aSA3ILSUE+QD,

REFsS ] JB29774BLEYDA,

REFC T .78531351E+02,

REFR z +1049995HE+D S,

NJOB 5 +1.

ALF4 = +10%26000E+02, «0£000000E+00. +00U00000E+00,
-00000200E 400, LoUUOOUODEQS, «J0000000k+02, 100000000E+00.
-CQAONAZ0E+00, L SDRDTROTE+0S, LJCOOG000E+0Y, «UA0N00J0E+DG,
+ 00000 SOE+00, » 2307000 3E+C 3, «0CQ00000E+Qd . ~0000QANJE+0D,
«50000 .00F+00, LSUDSOUDDE+DTT, +0CO0D000E+Q J. ~00E0CO00E+0OT,
+ENOO0Z0OF «GO,

MaTHN = + 2037 0000E+0D, «+UCOJDCQ0E+DQ. »U0J00C00E+DO,

o0000:00L+4p0, »2000099E+0C, + 30000000k +QU. +D000COUOE+QN,
- Q0DUGIONE+C0, +303000923E+20, «J0000000E+0J,

HEIGHAT = 2197 I5200E+05, «10550Da0E+0s, »10000000E+05,
« L0000 0UE+DS, +10020BSIEYD5, +10004000E+D5, »10000000E+05,
«1000820G6F+05, L0B0D030E+05, .10000900k+85,

FLiPDy = I TODDE+DD, LQAC2C0C0GE+a0. +O0UONGD0E+CD,
+ 00003 :00fF +350, «20000022E40G,

TABDY = SNLIRTROESDD, »0C0CA00E 400, +B0JEA000E+DR,
+Q0000C30E 00, L J0DIBOITE+0G,

al Dy = oo J300E+Q3 «LCOCOGOOE+LQD, «GRDRO00QE+TD,
150000, 00F+00, +SOQ2CQC3E+Qs, »J00009Q0E+0u, 100008000E+QD
goondoak+0n, . 20003Q0JE*D2. »202000Q0E+94d,

NFLG : +22, 5, 21 3

., +8, +2. +3
MY +7, +0r +Q»
*.0r 0y +0, +0;
LT} +1. 1 0y

NSaLY = +1, 1, +1, *2s

., 4, +0 *0y
-1, LTS +0, 0.4

SEND

3 - KA=70 AIRPLANE SUBSONIC 4EROD FAGE
MACHHD= ,0000 ALTITUDEss+ssss 1

QRIGINAL PACE It
OF POOR QUALITY



6.4 EXAMPLE PROBLEM & 3, NORTH AMERICAN XB-70 ATRPLANE (CONTINUED)

JOpFLAG 1
VALUE 22

5PaN

104,395

FlaP
SPANL
V200

ws

-52,4%8
=47,248
-41,99%
-36,749
-31.499
-256.249
-20.999
-18.74%
-10.500
-5,250
. 000
5.250
i0.500
15.749
20.999
26.24%9
31.499
36,749
41,999
47,248
52,498

JOAFLAG 1
VaLug 22

X

-4,2(83
~4,2083
=-4,2083
-4.2083
.0200
.30040
Mihaliks]

{EQOF PLOT FILE

JOBFLAG 1
VALUE 22

SPaAN

28.535

FLaP
SPANL

=300

ws

~14,. 317
~12,R886
-11.454
-10.522
-3.%90
-7,189
-5,727
4,295
=2, 0863
~1.,4352
=, 500
1.432
2,843

RpaT
LHORD

117,758

FLAP
SPaNZ
(835

Y

-6z 497
-47,247
-441,998
=35,74R
=31 47N
=-28,248
~20,998
~15,749
10,459
~3,252
W00E
5,256
10,499
18,149
20,998
26,248
31,498
34,748
41,998
47,2497
52,497

Y

LT
4,772%
9,845)

14,3174
19,0499
33.4074
52,4973

RQAOT
CHORG

25,792

FLaP
SPaNz

632

11 a FILE ¥ |}

TIP
CHMORD

2,200

FLAP
SPAND
1.000

XAT13/7C
D000

ZalL)SC

10000
+0700
10200
40000
»0300
0300
10200

TIP
CHORD

8,059

FLaP
JPAND
1,300

PAGE
3

FAGE
4

%10 11 12 43 14 1% 16 17 18 :9 A0 EXAMPLE PROBLEM ND, 3 » Xg=70 A!RFLANE BUSSONIC ARROD Palﬁ
2 a0 00 9 0 0B % ] ALFd= 40D MACHNG= ,D0D8 4LTITUpRssessss
SURFACE # 1 = WIRG
LIFTING SUAPAGE NO® 3
ROOT TP LREA ASPECT HEAN MGE YBaR XBAR 2BAR
TWisT TWIST RATID CHORD tMAC) tMac) LMEL) (MGG
L0000 ~3,0000 6194,88 1,77%0 59,019 76,777 17,943 ~5%,772 70
FLAP TaB il RoalL DIHED, SWEEP  NO,SPAN  NO,CHORD  NJ,CHORD
DEFLEL DEFLEC CEFLEC DEFLES MGG/ & AGC/4  ELEMENTS ELEMENTS DISCINT,
D00 000 1609 000 1090 38,798 22 4 Q
FUS 'ST4 WING STA Wi, 8Ta AREA gHgRp SPAN
X(66) Y(CG Z4¢a} §4GG) GiGaT BLCG)
-80,4%1 004 JA58 4297,748 75,331 105,000
XiLEy L ¥ XCTE} TviaT DIME(G/41 SWEPICs4) GIWING)  CUFLAR)  G(TaB)
-2,200 -1,850 ,000 -3,000 ,0oD  -38,795 2,200 350 2rs
~13,756  -10,317 003 -3,000 1000 -58,79% 13,756 3,439 1,74F
-25,312  =18,984 1000 ~3,000 Q00 ~28,79% 29,312 6,320 3184
-36,867  =27,681 1300 =1,9000 ,000  -98,795 34,087 ? ?1’ 4,608
-48,423  -38,317 1800 =2.000 w000 <58,79% 48,423 12-$s 6,033
=59, P79 ~44,984 sa00 2,430 2000 ~98,798 59,979 s 749
=71,535  =53,651 .nga =3,700 ,090  ~%8,79% 71,938 x? 884 8,742
-83,0%0  =43,p5%4 =2,048 =1.,190 -, 882 -41,878 80,144 20,038 10,018
-94,848  =72,036 ~4,208 =800 41 38,793 90,437 22,507 11,3p%
-108,07% =82,109 =4,208 -,050 (441 -63,183 103,887 25,987 12,783
-121,965  =92,525 =4,200 000 3,260 117,738 29,439 14,720
~106,075 =B2,109 =4,200 -,0%0 63,183 103,887 25,%67 12,%02
-94,645  =72,034 4,208 -, 400 53,793 0,437 22,809 11,307
-83,090  ~43,054 2,948 =14150 81,878 80,144 20,4038 10,918
-71,535  =53,4851 1000 =1,700 58,795 74,835 17,884 8,942
-5%,979  =44,984 W00 24250 88,798 50,979 14,992 7,497
~48,423  =34,317 000 =2.,800 58,795 48,423 12,108 6,033
~36,867  =27,851 4000 =3,000 58,795 34,847 %217 4,408
-25.312 18,984 +000 ~1,000 58,795 28,312 6,328 3,164
=13.754  =10.317 1000 «3,908 58,798 13,75 3,430 1.’*'
=2,200 "y 450 aao =3, 000 58,792 2,200 550 127
P 10 11 12 13 14 15 16 17 1B 19 20 EXAMPLE PRQBLEM NO, 3 ~ XB=70 A[RPLANE SUBSDNIC AERCD
2 00 0o 0 ¢ D O B &1 L@ ALFA® 00 MAgHNG® Q008 ALTITUpES#svess
Ratz2isg Xal3/c Xatddic XalBh/c Xaléric Xat7i/e ®it8)1/a ¥alPl/c XACLON/G
1.0000 0600 10000 ,0000 ,0000 .ftaga 10000 12000 0009
ZaC2)/C  TALSI/C ZAL4I/C  ZALS)/C  Za(8)/C ZAL7I/E ZACBIZZ ZALPI/C TAC1Q1/C
10000 0000 +000D L0000 +0DpD (gaga 0000 +0000 0008
,onea +0000 +0000 .00G0 +000D 0G0 410904 410000 0002
10000 <2000 +0090 10000 0000 000D (0000 (0940 +0000
,0000 0004 40090 0000 +0000 ,0oop hoge 418060 Q009
,0000 12008 10009 10008 40000 000D oonae +0000 .00
.QooD 10000 10000 0039 +0000 0000 00ge ,0000 ,9009
0000 0030 10000 40000 0000 ,0000 ,geos ,ane0 0092
WING CEOMETRY
§ 10 11 12 23 14 15 16 17 18 1% 20 EXAMPLE PROBLEM NO, 3 - XA-70 AlRPLANE SUBSQNIC A£ROD
F 2 0 o0 0 0 L 4 0 ALFAz D0 MACHNGE 0000 ALTITUDEwsssses
" SURFACE §# 2 = CANARD CONTROL SURFACE
LIFTING SURFACE NDw 2
ROQT Tie AREA ASPELT MEAN MGC YaaR X84R ZBAR
TWist T™IST RATID CHDRD (Mac) {MGCY (MGG) (MGG
3.0000 3,90040 413,97 1,9850 14,425 15,382 4,106 -147,385 -6, 256
FLAP Tap Loall RyalL PLHED, SWEEP  NO,SPaN  NO,CHORD ND,CRORD
DEFLEC DEFLEE DEFLEC DEFLEC MGG/ 4 MsC/4  ELEMENTS ELEMENTS DISCONMT,
1000 002 1aqo 1aao 100 214748 ) 2 [
FUS STa WING 5TA Wy ST4 AREA CHEHR SPAN
X(C6) Yics) HI-TH §4C6) CiGS) B(GG)
-60,491 090 (45D 6297748 78,531 105,000
X(LE) X(GrH) KT W8T UJHECC/4; SWEP(Cs4) CIWING) CLFLAP)  C(Tad)
-346, 124 =148,109 ~-138 4% 3,800 g0 21,748 8,059 2,018 1,007
-147,013 -144,880 =137, 484 3,000 1000 -21,748 9,332 2,333 14167
-147,903 -145,251 ~137,297 3000 1040 21,748 10,504 2,951 1328
~148,752 ~14%,B22 136,013 3,000 1000 »21.748 114479 2,970 1,485
-149,682 -146,394 -136,83) 3,000 ,000  -21.746 13,152 3,288 et
-150,574 =146,845 136,146 3,000 000 21,748 14,428 3,078 14893
-151,460 =147,.556 =135, 742 3,000 000 21,748 19,499 3,928 1,962
-182,350 ~148.197 =13%,378 3,000 000 =21,748 18,972 4,243 2,128
«153,239 -148,870  «134,004 3,000 060 ~21.,746 18,243 4,581 2,284
-154,129 -14%,24% -134,610 3,000 Wugn -21,746 19,914 4,887 2,441
-155,018 =~149,020 =1234,227 3,000 -6,840 =70,370 20,792 5,198 2,599
184,128 ~149,249 134,510 3. 00E uqe 21,744 19,514 4,880 2,440
-353,239% <148,678 ~134,994 3,000 0D 21,748 18,248 4,569 2,281
=152,350 =148,107 ~133,37% 3,000 N1 21,748 14,972 4,24 212

4,295



6.4 EXAMPLE PROBLEM # 3, NORTH AMERICAN XB-70 AIRPLANE (CONTTNUED)

5.727 5,727 -6.083 151,480 -147,336 -133,782 3,000 +0po 21,744 15,477 1,920 1,902
7.15%9 7,159 =8,083 ~150,571 -146,965 434,146 3.000 «B00 21,744 14,428 3,8q8 1,683
2,590 A,59 ~6,783 149,882 ~146,394 -135,53p 3,000 s0ou 21.744 13,152 3,284 1,644
10.522 10,922 ~6,083 ~148,792 -145,B22 138,913 3.000 2000 21,748 14,879 2,970 1,485
114454 11,454 6,083 -~147,993 -14%,2%1 137,297 3,000 2000 21,748 10,404 2,851 1,328
12, AB6 12,886 -8,083 -147,013 =144,480 ~137,88) Y.000 .00 21,748 9,332 2,332 11147
14,517 14,317 =6,083 144,124 -144,109 130,085 3.000 +000 21,744 8,059 2,018 1,007

JOBFLAG 1

2 3 9 10 11 12 13 14 13 16 17 168 1% 20 EXAMPLE PRDBLEM NO, 3 - X8-70 AISPLANE SUBSONIGC AfR0D FaGE
vhaLyE 27 & 7 5 g H

B
2 > 2 00 0 000 00D L 1O aLFaz »OD MACMNDa 0008 ALTITUDEs=#sues

xat1)sC xalz)sc XAL3)1/C Xhldy/C AALBYI/C XALRI/L Xa{73/C XatBize X4C91/C  xaf101/5

Pedelli] -5000 1+9000 10200 [ Helole} gues 0000 (a0ag 2039 L0000

o ¥ Tatilsn  Zal2)/C  Zal3)/C ZalapC ZatB)/C Za<e/C  ZA473/C TalBise ZalPI/C ZaliQ)sG
~143,5828 L2920 0000 +0000 10882 0000 +QJone QUG +0000 0000 40000 .Q00D
-143,5R23 14,3174 (Qoop Rlelvlels) 0882 page 100gn «Quga «nao «0009 «3000 .0000

o FILE # 2 = CANARD CONTROL SURFACE GEOMETRY
2)

{EOF PLOT FILE

JOgFLaG 1 2 3 4 5 & 7 & 910 11 12 13 14 15 16 17 14 1% 20 EXAMPLE PRUBLEM NQ, ¥ - AB-70 AIRPLANE SUBSONIG aERDD PiGE
VALUE 22 &4 2 3 0 & 2 3 2 0 0 0 0 D D O O % & 0 ALFa= y00  MAGKNGE ,0000 ALTITUDEw=esssd -
SURFACE B 3 = FUSELAGE
LIFTING SURFACE NOw 3
LAELTE 2SS P YY)
LN ROOT TP ROOT TP AREA ASPECT MEAN HGC YB4R XBAR TH4R
CRORD CHORD TWIST TwlsT RaTID CHORD (Macy [MGC) (MGG ) (MGG}
9.5435 61,868 53,333 40000 0000 548,83 ,1680 57,500 57,600 2,329 188,981 ,000
FLaP FLAF FLAP FLAP TiB Lrafl RoalL DIHED, SWEEP  ND,SP4N  NO,GHORDC  NQ,CHORD
§2iN1 sPaNz EPAN DEFLEC DEFLEC DEFLEC DEFLEC MGC/4 MGG/4  ELEMENTS ELEMENTS DISCONT,
+300 AL 1.390 »000 1003 Ja00 ,opo 000 75,784 2 3 0
FUS STX WING 5Ta WL STa AREA CHORD SPaN
X(CG} YLCs) Ztee) S(CE) C{LG) B{CG)
-80,49¢ 000 ,A58 8297 ,748 78,531 105,000
Lt ¥ z X{LE) X(Crs4) XITE) TWIST OIHE(C/4) SWEPIC/9Y CIWING} CLFLAP) GIT4B)
-4,772 -4,772 330 -162,668  -149,334  -10% 134 ,000 g0 ~75,784 53,333 13,333 6,867
-4,295 -4,295 L300 -164,7&0 -151,218 =-110,593 hga ,uaa -75,784 54,146 13,542 6,771
-3.818 -3,.5818 000 -166,652 -153,1p2 ~-111,852 (ape »ugn ~75,784 55,908 13,750 6,875
~3.341 "3,344 «100 -168,944 ~-154,PR6 -113 1351 300 »a00 75,704 55,833 13, %34 &,979
-2,R63 -2,063 2300 -171,838 =156,870 =114,317) 000 W00 -75,70a Sh,566 14,167 7,083
-#.386 -2,386 +J20  ~173,1280 -15B.753 ~-115,829 1300 g0 -75,784 57,900 14,378 7,187
-t.90% -1,909 2300 -179.221 ~140.437 -116,687 000 000 «75,784 58,333 14,581 7,292
-1.432 -1,432 D00 =177.313  -162,521  -~115%,144 «000 «Uon 75,784 59,168 14,792 7,398
-, 954 -, 954 2300 ~179,408 -1464,405 =119,4p0% J0go »upa 75,784 50,200 15,400 7,500
-, 477 -, 477 +J00  -181,497 -1H6,289 -120,864 L0000 L0000 7% ,784 60,533 15,2p8 7,4g8
+200 1 U0 <900 -~183,589 =168,173 ~121%,923 000 23,020 -57.14% 61,664 15,417 7,708
477 477 030 -181,497  -186,289 -129,864 «0gu 000 75, T84 60,833 15,208 7,604
« 904 Ll 000 179,405 -~184,405 -119,405 2000 £000 75,784 50,000 15,000 7.500
1.432 1,432 +000 -177.313  -~162.521 118,146 «000 000 75,784 59,164 14,752 7,398
1.909 1,978 300 ~175,221 -160,637 114,887 000 .uoo 15,7684 58,333 14,583 7,292
2,386 2,388 300 -173,128  -158,753 -113,429 W0oe oo 75,784 57,300 14,375 7187
2,863 PR +230  =171.036 -156.870 -114,37/0 1000 iy 78,784 FLALLL) 14,187 7,083
3341 34341 +J0C -168,944  ~154,986 113,111 000 000 75,764 55,433 13,958 6,979
3,818 3,818 +ID0  -166.857 -153,1p2 ~-111,852 000 Jugo 75,7684 54,100 13,750 6,879
4,295 4,295 2700 -164.760 -151.218 =-11Q,593 1000 +ugo 78,784 54,168 13,542 £¢774
4772 4,772 +I00 -162,668 ~149.334 109,334 G0 N 75,784 53,1333 13,333 6,067

JOBFLAG 1 2 3 4 B 910 11 12 13 14 15 16 17 18 19 20 EXAMPLE PROBLEM NO. 3 - XH-70 ATRP_ANE SUBSONIC 4SA0Q PaGE
VALUE 22 6 2 3 C0 & 2 3 2 0 0 0 0 4 0@ 0 L 1 D ALFA®  ,00 MACHND= ,0300 ALT[TUpE="sasus

xaf11/C Xa02)1/C XAU5)/C Xat41/C Xa031/C X4lé) /0 xXLLT/e Xatéisc AALPIAC Xavr01/C

+3130 1.00¢0 4 U000 «Goon .0000 ~Quoon -0000 .0J02 oooe .Q9go

X Y Zatiisc Zatzyse Zat /0 Zat4y/c Tatsi/c Tatsdsic at?)/c Zatdr/c 2449170 Za(ilsg
-121.9228 301 +3230 »0020 +L000 »0004a +0P00 Quou .ooon Ldoo 0000 .onge
-109.3344 4,772%9 +0300 0pee +J002 oeoo «DRQD Blilih] +000D :DBDD 10090 .0002

(EQF PLOT FILE 3!'( FILE # 8 = FUSELAGE GEOMETRY

JOBFLWE 1 2z 3 04 5 6 7 B ¥ 18 11 12 {3 14 iS5 16 17 18 19 20 EXAMPLE PROBLEM NO, 3 - Xp=70 4IRP_ANE SuUBSONIC AEROD P‘Ga
VALUE 22 & 2 3 0D 6 2 3 2 7 0 9 3 0 0 C O 1 4 O ALFA®  ,00 MACHNO= ,0000 ALT[TUpE=wwesss
a— SURFACE ® 4 = VERTICAL FINS
LIFTING SYRFAGE NO® 4
LR AL AT LR REES Y ] )
304N agaT TP RQQT TP 4REA ASPEGT MEAN MGC YHAR *BAR 1B4R
CHORN CHORD TWIST TWIST RATIC CHURD LMAC) {MGLy {MGC) (MGG
14,391 27,344 6,922 -1,0080 -1,0000 246,56 L8399 17,133 49,182 14,317 15,891 -5, 442

6-32



6.4 EXAMPLF PROELEM # 3, NORTH AMERTCAN XB-70 AIRPLANE {CONTINUED)

FLaP FLAP FLaf FL4P TAR wihll LITHS DIHED, SWEEP  ND EPuN  NO,CWORD  NB,CHORD
BPANL SPANZ PN DEFLEC DEFLEC DENLES DEFLEC MEG/d MES/4  ELEMENTE ELEMENTE  DIBCONT,
200 +800 1,000 1008 +000 000 y000 89,998 BY A4 3 H 9

FUS 5Té WING 5TA Wl 8Th AREA CHQRD BPAN
%{C6) YiCE) HTT) §(CG} cree) BICG)
-40,491 1000 (ABB  #297,740 78,831 10%,000
W5 ¥ z X(LE) LR X{TEY ™IsT DIHELG/#) SWEPIG/4) CIWING)  CIFLAPY  CtTaB)
)00 14,317 2073 =31,552 -24,716 4,208 =1,000 =44y 85,620 27,344 6,838 i
V720 14,317 ~.848 30,171 -=23.%59) ~3, 848 +1,000 89,99¢ - 87,428 26,121 6,081 +270
1.435 14,317 S1.366  _Zg,. 789 ~22.484 XYY +1,000 7999 57,424 25,302 6,329 3-163
2.159 14,317 =2.08% =27,4p8  ~21,338 =3,127 -4,000 v, 999 57,424 28,284 6,070 1,038
2.878 14,317 -2,80% ~26,026 204212 ~2,787 «4,000 B, 99¢ 87,424 23,3400 9,818 z,ﬂqv
3,598 14,317 =3,524  -24,84%  =19,045 -2,404 ~L.000 8%,999 27,428 22,200 3,880 2,7TH
4,317 14,317 -4, 244 23,283 =1 7,959 -2,048 3,000 49,999 87,430 24310 5,304 2,008
5,037 14,317 -4,963  -21,882 ~16,23) =y, 489 =14000 9,909 7. 434 20,197 5,049 2.52'
5,756 14,417 -5, 883  ~20,%0 ~1%.7g7 -;,]35 *1 000 8. 999 47,434 19,178 A 7o 2,397
6,470 14,317 -8,402  -19,119%  -14,380 - 949 #1000 3,99y 17,434 18,154 4, B39 2.26
7,495 14,317 =7,122 ~17,737 1), 454 =, 404 =1,000 49,999 B7, 424 170y 4,283 Zyi4d
7,915 14,217 -7,842  =36,356 ~12,320 bt L 1] =14000 4%, 1999 a7 . 424 16,112 4,028 2unal
N, 635 14,317 -8.361  =14,974  =11,2Q2 1417 =1,000 ap, 99 47,428 18094 3,773 1,804
9,354 14,317 -9,281  -13 993 «19,07% AT? =1,900 49 vee 37 424 14,078 3 Mo 1,75%
104074 14,317 ~10.000 -12,211 -8,940 2837 =4+000 89,595 87,438 13048 3,282 14831
10,793 14,317 -10.729 ~-1p,B31 »7,823 1,198 =1,000 89,999 87, 434 12,928 3,007 1,503
11:513 14.317 ~11,43% ~9,448 6,497 4,958 =1,000 59,799 87,428 11007 2.7%2 1,378
12,232 14,317 ~12,15% -8.,087 5,571 1919 1,000 AP, P99 37,428 L) 2,496 1,248
12,952 14,317 -12,878 -8 ,688 v 444 2,27¢ *1,000 av, 999 57,426 8,968 2,244 1i32¢
13,671 14,317 "13,5%8 =5,304 =338 2,840 =1,000 ag, 99 27424 T 044 1.788 V993
14.391 14,717 -14.317 =3,922 24192 3,000 4,000 10, 99% $7.424 6921 .™ 1048

JOBFLAE 1 2 3 4 % & 7 B 91D 11 42 13 14 35 18 17 10 10 20 EXANPLE PROBLEM NO, 3 - XBeJ0 AIRPLANE BUBBONIC ALROD PABE
VALUE 22 6 2 3 0o 5 2 3 2 b o 00 OO0 D0 D1 L0 ALF&®  ,00 MAGHND* ,0000 ALTITUpES*#wwse
®A(11/C  XAL2)/C  xXAL31/C  XAL41/C  NA(BI/C  XACS&/C  XALPI/C  XALBI/G  XA(FI/C XAC1QM/€
,0000 1.0000 0000 10000 0000 +0n0e 10000 ,0000 10004 10000
% ¥ Zat11/C  Zat2)/C ZALDI/C Zal4dsC ZAUBY/C Taded/C ZALTIAC ZALB1s8  ZACRIZC ZACLO1/G
-4,2083 14,3174 10200 0000 ,0000 +0000 +0000 ,ouga 10000 10000 (2040 0009
3.0000 14,3174 0200 0000 10000 10000 000D LI 10000 0004 +0089 10000

(EOF PLOT FILE 41~ FIZE # ¢ = LEFT VERTICAL FIN CEOMETRY

(EQF PLOT FILE gy FILE # § = RIGUT VERTICAL PIN GEGHETRY (miage) ( NOTATTON = 1/(1,1), INDICATES SOLUTION FOR SURFACE # 1 IS OUTPUT

CONSIDERING SURFACE # 1 ALONE.

SECTION AJRLOAD COEFFICIENTS=SURFACE NO,#» 170 1, 1)

FEHEBEBRR N EE R R R E R RN R SRR AN RN RSAN NP RARES

J Ye ¥ z W SCN sCX SEL j=1oe] Smp G/4 SLLC/B 1AL iYe 17y
12 \5227 2,388 (009 2,386 2030 .004° 1796 r D358 R L) RLL8 ~, 0024 (0011 ~1,0000
13 +06B2 7.159 1368 7,159 <2600 -,0018 2584 N:LEL) = 0434 12413 #0081 QA5 -, 9998
15,1136 11,93 1,026 11,931 L2822 - 0062 L2393 L0448 - 0315 L2186 = 0089 ,024% - 999%
L5 1591 15,703 1,517 16,704 3139 ~,0074 3103 +0533 *, 0405 .2332 =, 0196 (0498 -, 9996
14,2085 21,476 1,846 21,477 23283 -, 0i4b 13289 (0548 -, 0241 22188, 0384 W17 -, 9992
17 22500 24,240 2,022 26,249 13339 =,0274 #3335 L0533 =.0180 11905 =,0398 0139 - 999y
18 L2958 3y ,021 2,080 31,022 J3442 0 - 0344 3449 (0838 =, 01%2 J182% -, 04098 Q418 -, 9987
19 . 3409 38,793 1,779 35,794 43752 -.0407 3768 20881 =.0339 11398 =, 0557 100g® = 9784
20 L3R4 LI LY ] 1,293 40,3967 4301 -.04%) 14321 LLTS = 02by Jal =, 0582 Q0311 = 9784
21 ,431R 4% 338 1B18 45,339 V5193 -, 045 8228 .78 w QA7 N Ll «, 0594 0020 -, 9902
22 L4773 50,111 »338 80,112 (7439 -, 1084 7515 +1103 0721 (0833 = 068é 0039 = 9978

JORFLaG 1 2 3 4 5 6 7 B % 10 11 12 13 14 15 16 17 18 19 20 EXAMPLE PROBLEM NO. 3 - X8=70 4fRPL4NE SUBSONIC AERQOQ  PAGE
VALUE 22 & 2 3> 0o 6 2 3 2 p o o 90 0 o @ 9 1 1 D ALFA= 10,00 MACHNOE 2000 ALTITUpEsYe&eas 10
INTEGRATED AIRLOAD CDEFFICIENTS~SURFACE NQS,® 1 ~ 1 AIJEITEI
LERY) II.!l.l!I-l.!.lllllllllllnl.l.llll.il;l.‘l'!' OF PO{)R Q" A‘
E ECH ECX ECY ECL ECD ECMP ECHR ECMY EXA EZa E3 EMGEC EB
1 L3048 - p1sg -,000D L3030 L0372 -,ps22  -,0000 -,0000 =59,77 P 6198 66 Ts,78 174,99
1 LG39ha L0163 L0000+ Q361 ,0230% -,p064% ~, 00009 +0000s  =59,77s 97- 5194, 48s 78,788 104,998
#4s AJRLOAD SUME was
AC L3048 -,n160  <,0002 3030 .0372  -,0822  -,0000 -,QpO0 89,77 V7 B1RE.66 76,78 104,99
s L2999 -,31%7  -.000Q 2981 J0388 -,0624  =-,0000 ~-,0000 -50,40 46 6397,75 78,83 105,00
ac ,g396e  ,a163%  .0030% 03614 .0230%  -,Q0&4%  -,0000%  +0000% 59,77+ JHTe 6196, 860  TH,The 104,99
4 2389 La161 Nish]iL] 10354 Q226 -, Qob6s =, 0000% 10000 —60,49' JAGe 6297 ,7%s  78,53%  105,00%

(,A’ » DETERMINANTS «,{H75413 » SCaLEs 1731-01 =

LIFT COEFPICTENT FOR WING ALUNE 15 CT = §.2881 WITY L.E. SHCTION {BLUNI L.E.)
= (.3337 K@ L.E. SUCTION (SHARP L.E.)

AN R e TN RN R RN o N ARFB RN

SECTION AJRLOAD COEFFICLENTS~BURFACE NO,w 1/¢ 1, 2) -&:

NOTATTON = 1/¢1,8), INDICATES SOLUTION FOR SURFACE f 1 IS OUTPUA

5-33 CONSIDERING SURFACES R 1 AND § 2 SIMULTANTOL



6.4 EXAMPLE PROBLEM # 3, NORTH AMERLCAN %8-70 AIRPLANE (CONTINUED)

J ¥ b L W SCN (143 ScL ECD SMP C/4  SCLC/E XL 1yl 1zl
12 L2227 72,384 A 030 2.3858 +1354 .0041 11327 20242 -.p469 21448 =,0027 «00g¥  -1,0000
13 L1687 7,159 1368 7.15%9 1789 .gag* 1742 L0308 -.0438 vi6da -,0p7A W33 -, 9995
18 L1136 11,931 14026 11.931 11944 -,00323 1920 0332 -, 04%5 1598 =,0091 JORES -, 5078
15 419592 16,723 1,317 16.7D4 W2452  -,0049 12423 20417 ~.03%9 (1821 -,0197 0197 -, 8996
16 2045 21,478 1.0%8 21,477 (2745 -, Q118 12722 10458 =,025¢ v1BR7 =,0353 0174 =, 9992
17 .25a0  28,2¢R 2,022 28,249 \2932  -,0230 2928 D469 -, 0476 1872 =, 0397 L0138 -,999
18 L2855 11,021 2:.040 31,022 LI134 - g3 13129 10491 =, 0199 14TR =498 (0118 -, 9987
_— I - [ _ R [ - - [
] | - R
JOaFLat 1 2 1 4 6 7 8 9 10 11 1% 1% 14 15 16 17 18 19 20  EXAMPLE PROBLEM NO, 3 - XB-70 AIRP.ANE SUBSONIC 4EROD PaGE
yaLyE 22 & 2 3 6 2 3 2 g 0 8 O B OO 110 ALFa= 10,00 HACHNQ= 2700 4LTITUDEssesses 1
J ¥ ¥ z W SCN 5Cx SCL §¢0 SMP C/4 SCLCsB oL iyl 17k
19 L 3aQ0 35,793 1,770 35,794 13497 -,0374 +3599 LY ~.024D +4302 =, 0556 10099 -.9985
20 J3BeA 4,566 142935 40,587 (AR -, pasd 14100 (04g8 =,0278 <1111 =,0581 10910 -, 9984
21 A318 45,338 816 45,339 AR/ -.0627 23030 Q759 =+0345 +QB80 0593 10019 -.9982
22 LA773 S0.111 1338 50.112 ,7241 =-,1053 VT3 (1074 =.0711 0919 .0064 0039 9974
SECTION AIRLDAD COEFFICILENTS=SURFACE NO,» 2/0 1, 2)
I TN LR R R R PR Y YRA ST SRR RS RN RRS S22 22 2 22 )
J Ye Y F W SCN SCX SCL sco SMP /4 SCLG/B 1XL 1YL 170
27 L83 2,386 6,196 107,733 9782 0897 (94 J1H54 =, 1498 8379 L1081 -,0158 -,3942
28 2500 7,159 =6.112 112,505 1.1336 .04 1,1024 12408 1194 15554 (1311 = Q248 = 9911
29 4167 11,93 ~&.063 117,278 1,1479 L0870 1.118% 12110 =,1132 3978 1249 ~.0314 -, 9917
INTEGRATED AIRLOAD COEFFIGIENTS=SURFAGE NQS,x 1 - 2
IX ST LA L ER RIS RS NSSSSSR SR SRS LR 2 22
E ECN ELX ECY ECL ECD ECHP ECMR ECHMY EXd EZha ES ZHLRLC EB
1 2879 - 9132 ,0029 ,246¢ ,0300  -,0447  -,0000 -,0000 -%9,77 L97 619666 76,70 104,99
1 1 33Rx La14ce ,Q020%  ,0308« 0196 -, 0070e -,0000% .00004% <BF, 77 57+ 196,86+ 76, THs 104,994
2 t.,37aa AELES Q00T 1.0298 25858 - 1442  -,0000 .0oDn  -147 .28 -4,26 413,07 15,38 28,63
2 .J006ie 3902+ Q000  ,cOpO*  .0QOO  ,0000%  ,0QDO+*  ,DDOCe =147 ,38% -6 ,26e 413,07« 15,384 28,6)%
JOZFLiE 1 2 3 4 § 7 B %10 11 12 13 14 15 16 17 18 L¥ 20 EX4MPLEZ FROBLEM NOy 3 - XB-70 a1RPLANE SUBSONIC &EROD  PAGE
VALUE 22 & 7 3 & 2 3 z o o o O a0 O 4LFa= 10,00 MACHNG® 2300 ALTITUDE=wewses 12
%4 AIRLDAD SUMS sws
AC 03192 -.g( VR 10093 13157 10478 L0133 -,poog -,0000 =59,77 PT O 6196.66 T6a7H 104,99
99 3141 ~.ag77 10020 13106 <0470 £00%Y  =,0000  =.0000  "b0k4P 46 6297,75 78453 105,00
AC +>338%  ,3147% Q013+ ,C3CAe 01949 -,0070e -,0000e 0000 =50,77+ 7+ 6196.,86% T T8 104,998
44 153320 51274 .30 .0303% 01934 -,pQF2e  ~,0000%  ,0000F 80, 49% J4G6® §297,75+ 78,53 105,00%
* DETERAMINANT= -,107D+22 = SCALE= ,1505-Ul + T LIFT COEFFICIENT FOE WING +CANARD CONTROL, SURPACE IS
Cp = 0.3106 (#ITH L.E. SUCTION)
T
SECTION A[RLOAD COEFFICIENTS~SURFACE MO.m 1/% 1, 4} NOTATION = 1/(1,4), INDICATES SOLUTION FOR SURFACE § T IS DUTRUT
LA T T Y  F R L E R R R T LI I Y Y]
CONSTDERING SURFACES #1, #2, #3, and #¢ SIMULTANEOUSLY
J Ye ¥ ¢ Ll 5Ci SCX SCL sgu §MP (/4 SCLC/B 1xL 11l 10
iz .n227 2,34 030 2.386 11155 L0203 11137 0201 -,0358 «1207 ~.9129 (0043 - 9999
13 , 26072 7,109 LY 7.159 ,14%4 ~,0023 (1476 10258 =329 L1389 =,1333 1Q3a8 -, 998y
14 L1136 11,9351 1,028 11,931 J1B32 ~,0068 , 1805 ,0317 -.0271 L1501 -,J833 (0549 -, 99594
15 L1591 18,773 1,517 15,704 2314 -,0824 12283 10394 -.05%% L1715 L3191 =~ 0299 - 9¥96
14 » 2645 21,474 1,844 21,877 12616 ~.plz6 12h98 10432 “.0402 <1744 ~,0284 +0150 =,999%
17 2500 ZA,24A 24022 26.249 2986 -, p1ed 12966 10493 -,0296 1494 -.0826 10146 =, 999y
18 ,29%% 31,721 2.4 31,022 A1z -.p30¢ 13217 (0505  -.0213 +1516  =,0440 10198 =, 9989
1% L3409 35,79% 1,772 35,794 45511 -,0372 ,3523 10945 -.0240 1307 ~.0555 0009 -, 9985
20 L3864 47,568 11293 40.5467 L4078 -,0448% 4093 0629 =.0280 «1130 =,1555 ,Qog? =985
21 4318 45,33R T 45,339 V498 -,061% +5019 10759 =345 HLEL] -,0593 10019 =,9982
27 L4773 B, 111 (338 50,112 1226 -, 1047 L7298 (1073 =.071D <0518 -, 2663 (G03Y -, 997
JOBFLAG & 2 % 4 5 & 7 B % 14 11 12 13 14 15 18 17 18 19 20 EXAYPLE PROBLEM NO, 5 -~ XA=70 AlHP.ANE SUBSONIL AZROD PAGE
VaLUE 22 6 2 3 0 B 7 3 2 0 0 0 B GO g G 1 170 ALFA® 310,00 MACMNGS 2J00 ALTITUpDEawssses 13
SEGTION AIRLDAD COEFFICIENTSE-SURFAGE ND.a 2/0 1, 41
BEBAUFRERUEF AR RN Buar T aana BEAPINR IR ROB RN RN F
3 te ¥ z W SCN 5CX Sci, SCD NP G748 SOLEAS 140 1YL 1724
2 . 83% 7, 384 -6-196 107,733 1,QuSe 617 ,e82p 1957 -,1453 I V1188 -i0164 -,9%3y
24 LzE0n 7,128 -6.142 112.555  1.2p74 .0934  1.1734 J2254 -,1308 15911 (1342 -.0246 -,9911
29 14167 11,93 T6.053 117,278 1.2471 0793 1.2144 (2303 ~. 1287 L4518 11267 MUAE] -, 9414
SECTION AJRLUAD COEFFICIENTS-BURFACE NU,3 3/C 1, 4}
LA R R ER RS SR L R P L Y Y E N Y P A Y PR Y YRR Y Y S Y )
o Y= A £ W SCN SCK SCL SCU SMP C/4  SCLC/B 1AL 1YL 1zZ2L
3z A507 7,368 +G33 137,807 L0288 Lpaze La270 ,0084 *. 0150 YY) L3693 -, 212% -, 0748
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6.4 EXAMPLE PROBLEM # 3,

NORTH AMERTCAN XB-70 ATRPLANE (CONTINUED)

SECTION AIRLOAD COEFFICIEN

S40ARAAARARURARGAREENTiRuE

SURPACE NO,n 4/C 1

AERNBENERPRREDE

4)

SECTION LIFT COEFFTCIENTS FOR SURFACE W 4 ARE OUT OF ¥
sEE noTE ¥ 1.1

176

J LR ¥ H W SCN 5CX sti 6O SMP /4 SCLC/B 1%L i
38 .9949 14,317 =2,074 151,937enetsenusuansnnnifonhissnng 943, 51992580,079) s ntnnss 10748 19942 0784
39 ,9%449 14,317 =6,743 158,7346183,4659¢sensessssyB2,777% 445 7413 796,36737956,2088 10032 ~1.0900Q +0033
40,9943 14,37 -11,811 161,531 75.2873 -93,2598 90,2788 3,131 -53,5006 44,7788  =,0182 (9997 - ,018%
INTEGRATED AIR.DAD COEFFIGIENTE-SUARFACE NQS,e 1 ~ 4
YT T e R R YRR LTRITY LIS R NAL AL ST AR A2 A Ll 2 g
E ECM EEX ECY £CL ECD ECHP EEMR ECHY EXa E24 L] EMGC €8
JOBFLAS 1 2 3 4 & & 7 B 910 11 12 13 19 15 14 |7 |8 19 20  EXAMPLE FQOBLEM NO, 3 = XE=70 ATRPLANE SUBSONIC AEROD Fase
VALUE 22 & 2 3 p & 2 3 2 0 0 g o 4 0 0 4 1 1 0 ALFAR 10s0D MACHNDS 2008 ALTITUDEwsb#ses ™
[NTEGRATED AIRLCAD COEFFICIENTS=SURFACE NOSew | = 4
L LR R T TR RN R I T TN T PN R R S R R R R L]
£ ECN ECK ECY E<L ECD EcHP EcHR ECHY (1) £2a ES EMaC 4.
3 v2368 =aql29 «poaq +2165 +028S L3Y-L1T] =s0nBe =«Qnen =59,77 1% b1%hubb Toa?8 L LT L
1 pil4e Q129 ~.0000% wniase «GlB2¢  +=.BD70s  -.0p000¢ .0000% =59sTTE 97 41%abkes  TaeTHE 10499
2 IERELH 027 10008 1+1048 2889  =ul51Y  =s0DODR «0GE0D  =147.38 =ba24 813,07 18,34 Z0akd
H 10000 0000 <0000 ~0000e 0000+ 0000« 0pooe #0000 =]4Te3Be whitbt 413aD7e 1634+ 280a3r
3 +p268 0077 .cooe wo27g J0128 ee0151 L1 0000 ~L58.98 AR SHA.B3 cr.4n LT3 Y
N «gpaae oo «0000*  +0000+  +0000e L0000 B-1.1.1.1 LIRS PRI 400t R4BeB2s  S5T.80¢ 154
u 0710 =40372 s0000 «0T6Y  =e024) -4032%  =s0pOD PBO0B  =15.89 LT TR L TR tealt 1438
Y TITIYTY 03729 eupOOpreeruserenSTE, Q) RN 10000+ fO000%  ~{5e49e wbouur 83 )3e 194162 14039
%2 AIRLOAD SUHS #=»
ac +3209  ~v008% »0000 i rouse «0195  =+0000  +20000  =89477 97 B10beAA 78.78 104499
<6 3157  =.p088 »0000 r3125 LT 8159  ~a0000 w0000  ~40s4% cuk 4297478 T8.53 105+00
AC 2T2+707H" s0159¢  «,0000*258+5418% 4737 pACesessbiiy +~0000*  =«D00OD* ~59477+ 970 AlPaebbe Tas7HY  1DA9+¥9s
¢G6 248r3302* YOI56Y  ~eQOOD*2Z4%e 25109 46| DU s eRbsee +qqu0* =, 000D% ~4De4YS cdA® LIZFTLTEN TH+%3%  IN5.00

* DETERMINANTS

+53849+32 ¢ S5CaLEm

« 1 409=01 »

! 7
VORTEX-LTPT INCREMENTS FOR SURFACE # 4 ARE OUT OF RANGE
SEE NOTE # 2. 1

s4u4 JOp TIHEw 24§ 7 ELAPSED TIME® 24§ / NO,PLOT FILESH §E # NSURF EXECs« VERSION &=18=72 #esa

PP T R LRI ey e ey R R A IR R R LRl A e g
[ T L L L T T T T T R A R N R SRR LY R S AR )

XQr TRWPLT DRINTED OUTPUT OMITIED
SEE INPUT BATA LISTINGS

T NOTES: {11 THEF SECTION COEFFICIENTS CALCULATED FOR SURFACE # 4, THE VERTICAL FINS, ARE OUT OF RANGE OF
THE "F* FORMAT SPECIFICATION USED FOR THE PRINTED OUTPUT,  THIS ANOMALY ARTSES BECAUSE OF
THE MANNER IN WHICH THESE COEFFICIENTS ARE CALCULATED, 1.e., THE AIRLOADS OBTAINED IN THE
VORTEA-LATTICE SOLUTION ARE NORMALIZED BY (DIVIDED BY) THE PROJECTEE AREA OF THE SURFACE
OK A HORLZONTAL PLANE WHICH [S OF ZERO ORDER FGR A VERTICAL SURFACE. THIS PROGRAMMING
ERROR DOES HOT IN ANY WAY AFFECT THE ACCURACY OF THE VORTEX-LATTICE SOLUTION R THE

SPATIALLY-INTEGRATED ATRLOAD COEFFICIENTS WHICH ARE NORMALIZED BY A DIFFERENT AREA.

THE VORTEX-LIFT INCREMENTS CALCULATED FOR SURFACE # 4, THE VERTICAL FIKS, ARE OUT OF RANGE
AND IN ERROR FOR THE SAME REASONS OUTLINED TN NOTE # 1.

TO DEMONSTRATE THE YERACLTY OF THE SOLUTTONS CALCULATED WITH AND WITHOUT VERTICAL FINS A

COMPARISON OF THE NET-AIRLOAD COEFFICIENTS ABOUT THE C.G, DBTAINED FUR THE YORTEX-LATTICE
SOLUTLONS (WITH L.E, SUCTION) IS GIVEN BELOMW

[2]

[3]

£oDE DESCRIPTION c C

L D; By
{(1,1) | WinG ALONE ©, 2931 0.0366 | -0.0624
(1,2) | WING + CANARD £.3106 0.0470 | +0.0099
{1,4) | Wit + CANARD + FUSELAGE + VERT. FINS £.3125 a.0862 | +0.0159
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6.5

EXAMPLE PROBLEM # 4, THICK-WING ANALYSIS

SUBSONIC-FLOW LIFTING SURFACE ANALYSIS PROGRAM HAD108
ThW SYSTEMS INC., HOUSTON OPERAT 10NS

HOUSTON, TEXAS (77058)

saxa JORS INPUT LIST xaa=

T X QT NSURF

EXAMPLE PROALFM NO. 4 = THICK RING PROBLFH ACRODYNAMIC ANALYSIS

TASK TD2, PROJECT 33038, MJD 14T033, AERODYNAMIC ANALYSIS AND DESIGN

SUBSONIC~FLOW LIFTING SURFACE ANALYSIS, TRW PROGRAM NC. HADLDB INSURF}
A.V.GIMEZ/ 5 JULY 1972

SINPUT

MW [NG=3, NVTAIL={0, NFUS=Q, COLOCP=0. 75,

NELGY L )=23%10, NFLGL&)=3® 5, NFLGEI19N=L,2,

NC5=2%10+2, N5SS5324446,

THECKW= 1y

XOCi L, 1}= .00, D5, 10, 405, +205 4305 .40y 60y B0, L.D,

XOCils 2= 00y =05, «10, 415, .20, 23D, .40y +40, B804 L.0.

ZOCH Ly 1=, 0y o Q4042 058534, 06602, .07172y.07502+.07254,.05T0ky.03279,.0,

EOCELe2¥m00y 04443, . 05853, 06682,.07272,.07T502 ,07254%,,0570%+.0327%,.0,

ZOCEL1a3)n . 0s-o00443- 05853 ,~  0E8B2,— 2 OTL72 4=, 07502 ,=.0725% 4=u05704,~.03279,.0,

ZICCLyab =0y —oDh463, - 05853~ o CEBB24 s DTI 72 y= 07502 4+, 07254, -.05704,-.03279, .0,

X = 040 040,
¥ = 0, 10, OrlDe
l = 0404 040y
C = 10410s  10el0s
E = a,0, 040y

I = 0sDr 0404
FLATP= 1,

X0C(Ls3)= 004 1.0y

L0CU1,5)=aQy .0y

IACELs )30y .0y

Xi151= 0,0+

Yi5i= 04104

L151= 0,0

Ce5)= 10410+

Ei%)= 0,04

XCLG=0.0y REFC=10.0y REFB=20.0, REFS=200.D,
NJDB=1y ALFA=]10, MACHN=0.0, NSOLY=l,2,3,]
$END

SENDJOBS

T xQT NSUAF

JDBFLAG 1 2 3 4 % & T B 91D 1L 12 13 1% 15 1£ 17 §8 1§ 20 EX4MPLE PROBLEM NO.
¥VALUE lalo lo0 © 0o 5 5 5 0 ¢ Q0 o 0 ¢ O 0 O 1 1 2 AL FA=x
BINPUT

KDUT = thy

KTl = *Ly

KT2 = +B4

KT3 - +3,

LINK = +56,

Nl [ NG = +3,

NYTAIL = +0,

NFUS = +Q4

coLpocP = « T50000Q0E +00,

CUTerFL = « 1DJ00000E- 03,

CUTOFZ = «2900000QF- 024

LFLAP = +0,

GS5CALE = »100C0A000F+01,

NSS = +2y 4y 5y : +0y

+0y

NCS = +14d, +104 €2y +0y
04 ,.-‘-’_J\-

x = -00000000E +00, + 00000000E +00, +000DAQONEars -
=CCOOQDAQE+Q0, »00000000CE +0C, +00000pAAE . ~~ ot B0
.D00A0000E +00, «000000CQE+aN- i .125655005000:
+00000000E+00, < = L1Z500000E+00,

R RO
- +0000CCG0E + 00,

YCG Bl «D0GL0COCE OO,

206 = +00CO000ACE+Q0,

REFS = »200C00OCE+Q3,

REFC = +10000000E ¢ 02,

REFf - «20C0000CE+02,

NJDB - +1,

ALFA = .10000000E+ 02, «DO0BDOAAE +00, «0RO0JO00 E+OD .
«DO000QAOE +00, +00000D0CE +0C, - 000Q00DDECDD, +000000Q0E+00 +
+00000000E +00, -~00000G00E +OL, - 00000000E+D0, -00000000E+CQ,
-CO000000E+00, J00000CaE +OC, - 00J00000E« 00, +00000000E+00
+Q0000000E +00, ~O00000CCOE+0OL, « D00D0DDRE+ DD, 2 Q0GJIDQA0E+D0.
-000ODOCOE +a4,

MACHN = -Q000CO0YE+DC, +00000000E+ 00, . 00000000€400 +
-0000D00DE +00, -000000COE +0C, « BDOOOOGOOE+ (G, +00Q00A00E+0D,
. 0000C00DE+0Q, -00a00DCeE + 00, - ODODOODOE+ LA,

HEIGHT 2 - 100CCOO0E +45, «10000000E+05 , « 10000000 E+0%

« LOO0L000E+DS, +10000000E + 0%, « 1DOOOGDOE+DS , « LDCOOODBEDS,
+ 1 GOO0QDDDE+05, « 10000 000E +C5 4 « LODOOOOOE+OS

FLAPDS = +00CQ00CRE+0Q, +0000CCOE+00, « 0000000 E+0D,
+00000000E+00, -COC0DOGOE +0C,

Tapby = +0000000CE « 00, -d0000GCOE«00, + 00000000 E+0G,
.00QDODOOE+00, -000000COE+0C,

ALLOS = <B3000C00CE+AQC, -0000Q00CE+A0, + 00000000 E+00
«00000DQOE +90, «000ONOOCE+ AC, » 0O000000E+ 00« +00000000E G0,
«DO000Q00E +Q0, +00CCOOCOE+OC, +000C0000E+00,

NFLG = +10, +E0+ +10, +0,

0, +5, +5 *5,
(31 +0a +04 04
+0, oA +0, 0.,
*Q4 *k, ‘1, 2,
NSOLY = +1, 2, €3, +3,
+0, *0, +0y Wy
- +0, 0y +04 #0+
sEND
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6.5 EXAMPLE PROBLEM # 4, THICK-WING ANALYSES (CONTINUED}
__________________________________ e e et m e —m e
JOBFLAG 1 2 3 4 5 & T 8 910 15 12 13 14 15 16 17 18 19 20 EXAMPLE PROBLEM NO. & = THICK WING PROBLEM AEROOYNAMI  FAGE
WALUE 1D 1Dt ¢ © 5 S 5 0 o Q@ 9 0 © 0 0 0 1 1 2 ALFA= 00 MAGHND= 0000 ALTITUDE=#sssas 2
- SURFACE # 1 = LOWER SURPACE
LEFTING SURFACE NO= |
2Rt oL LRt LR L]
SPaN ROQT TIP ROOT TP AREA A5 PECT MEAN MGC YBAR NBAR IBAR
CHORD CHORD Tl ST TWIST RATIQ CHORD IMACY {NGC1 {MGC Y INGC
20.400 10.000 10,600 0000 » 0000 200.00 2.0000 10.000 10.000 5. 000 000 « T34
FLAP FLAP ELAP FLAP TAB L.AIL R.AIL CIHED. SWEEP  NO.SPAN  NO,CHORD NO.CHORD
SPANL SPANZ SPAN3 DEFLEC DEFLEC OEFLEC DEFLEC MGC/ 4 MGC/%  ELEMENTS ELEMENTS DISCONT.
.000 .400 1.000 + 000 »000 2000 000 .000 » 000 10 L3 D
FU5 "5TA  WING STA WL 5TA AREA CHORD SPAN
X(CG) YICG) A4} 5LCG) citsl BICG}
+ 000 «000 000 200.00Q 10.000 20.000
ws ¥ z X{LE} XIC/&1 KL TE) TWIST DIHE(C/4) SWEPIC/&) CAWING]  LCUFLAPK  CHTAB)
-10.000  =10.000 .0D0 -2.%00 000 T.300 +000 -D0D 000 10,900 2.500 1.250
=-9.000 -9,000 .DBO -2, %00 <000 1.500 000 <000 +000 10. D00 2.5%00 1.250
-8.000 -8,000 .000 -2.%00 000 T.300 «DDD <000 «000 10.000 2.500 1.250
-1.000 =7.000 2000 -2.%00 <000 T.500 000 2000 <000 10.000 2.500 1.250
-t.000 -6.000 .00 ~24 %00 000 1.500 .000 000 .0DD 10.000 2.500 1.250
-5.000 =5,000 .0040 « 000 7.300 00D SO0 +000 1D. 000 2. 500 1.250
—4.000 =%,000 »000 000 T.500 «DOD -000 «000 10. 000 2.900 1,250
~3.000 -3.000 .000 -2.%00 «000 T.500 «0DD 000 +000 10,000 2,500 1.250
=2.000 -2.000 .000 -2, 500 « D00 1.500 000 ~000 - 000 L0+ 000 2.5%00 1.250
~1.000 -14000 »000 -2.3%00 +000 T.500 .D0D <000 +000 140.000 2,900 L.250
+D0D 000 000 -2,500 000 T.500 000 2000 +DD0 10,000 2. 500 1.250
L.000 1.000 +000 -2.%00 »000 1.500 +000 <000 -0D0 10. 000 2.500 1.250
2.000 2,000 »009 -2,500 D00 7.500 «000 +000 «D0O 10,000 2. 900 1.250
3,000 3.000 2000 -2.%00 <000 T.300 +DOD 000 «000 10.000 2.900 L.250
%.000 4,000 .004 -2.500 000 1.500 +0Q0 «000 .0o0 10.000 2,500 1.250
5.000 5,000 .000 -2.500 000 T.500 000 ~000 400D 10. 000 2.900 1.250
&.000 6,000 .000 -2.%00 +000 1.500 -000 000 +000 10.000 2.%00 1.250
1.00Q 7.000 000 -2.500 »000 T.%500 ~000 +000 -0D0 10.000 2,500 1.250
8.000 8.000 .00 -2. 500 +000 1.500 000 000 «000 1D.000 2.500 1.250
9.000 2.000 000 -2. 500 - 000 T.5%00 =000 000 .000 10. 000 22500 1.250
10.000 10.000 000 -2. 500 . 000 7.500 +000 000 -000 10. 000 2.500 1.250
JORFLAG 1 2 3 & % & T 8 ¢ 10 11 12 13 1é 15 L& 17 18 19 20  EXAMPLE PROBLEM ND. & — THICK WING PROBLEM AERODYNAMI PAGE
VALUE 10 1310 0 O § 5 % 04 § € 4 0 D O D O 1 1 2 BLFA= .00 MACHND= ,0000 ALTITUDEweranss 3
Ka(11/7C  XAL2)/C XACID/AC  XA(AD/fC  XALS)FC  MABI/D  XAMTIE XALAML  KAUOM/C XA(LON/C
0000 0500 « 1000 -1500 « 2000 +3000 +400D «4000 . 8000 1.0000
X ¥ TALLMAC  ZANZNSC  ZAIB) /L EALSISC IALSH/C ZMANC IAITIFC ZAGBIC  Bal9iiC WAlLGN/C
-000D ~0000 ~0000 S OA44 . 0385 K111 0717 - 0150 <0725 «0570 »0328 . DoDo
L0000 10,0000 L0000 N.IYY) - D583 <0668 JOT1T7 +07%0 0728 0870 0828 + 0000
[ o S _ _ . . _ e
. ~] S - - - S ——
JOBFLAG 1 2 3 4 5 & T B 91D 11 12 13 L4 5 16 17 18 19 20  EXAMPLE PROBLEM NO. & - THICK WING PROBLEM AERODYMAMI  PAGE
VALUE L0 1D ID 0 ¢ 5 5 3 0 0 O 0 0 0 O O O 1 1 2 ALFA= .00 MACHMDa ,0000 ALTITUDE=exsid*x &
LIFTENG SURFACE No= g~ CCRFACE # 2 = IPPER SURRACE
SRERENERR b kb Ekb T E bR
SPAN ROOT 1P RODT TIP AREA ASPECT MEAN MGC YBAR KQAR IBAR
. CHORD CHORD THIST THIST RATIO CHORD (MAC) [MGL1] {NGC ) AMGC)
20.000 10.000 16.000 .anoa = 0000 200,00 2,0000 10.000 10.000 5.00D .000 - 134
FLAP FLAP FLAP FLAR TAB Lo ATL RaAIL DIHED. SWEEP  NO.SPAN  NO.CHORD ND.CHORD
SPAN] SPANZ SPAN3 DEFLEC DEFLEC CEFLEC DEFLEL MG 4 MGC/4  ELEMENTS ELEMENTS DISCONT.
L000 600 L.000 L 000 .000 <000 000 000 « 000 10 5 o
FUS STA  WING 5Ta WL 5TA AREA CHORD SPAN
X(LGH YICG] ztes) 54C61 [A4+7] BICG)Y
. 000 +0DD 000  200.000 10.000 20.000
WS ¥ z ALLE} X(CSh) KITE) T™EST DIHEIC/ &) SWEPIC/4) CIWING) CAFLAPI  CLTAB}
~10.000 ~-10.,000 000 -2.500 »00D T.500 4200 =000 « 900 10.000 2.500 1.250
-9,000 ~3.000 »000 -2, 500 000 T.500 000 000 «000 10.000 2.%00 1.250
-8.000 ~8.000 2000 ~2.500 »Q00 7,500 000 +000 . 000 10. 000 2.500 1.2%0
-7.000 ~-7.000 .000 -2.500 <000 7.500 .000 <000 . 000 10,004 2,500 1.250
-4 ,000 ~6.000 +000 -2.%500 » 000 7,500 000 000 « 000 10. 000 2.500 L.250
-5.000 -5.008 000 =2, 500 «000 7.500 +000 000 +000 10,000 2.500 1.250
-%.000 =4,000 .000 -2.500 ~000 1.500 .000 +000 - 000 10.000 2.500 1.250
-3.000 -3.000 .000 =2.500 . 000 7.500 000 Q00 +000 10.000 2.500 1.250
=2.000 -2,000 <000 =2, %00 . 000 T.500 »0D0 000 «000 10.000 2.500 1.250
—1.000 ~1,000 .000 -2, 500 ~000 T.500 000 ~000 . 0D¢ 10.000 2.500 1.250
+00D +000 .000 -2.%00 000 7.500 .00D .000 - 000 10.000 2.500 1.250
1.000 1,900 . 000 =2.500 .000 7.500 +000 -000 «000 10,000 2.500 1.250
2.000 2,900 .000 -2.500 +000 7.500 000 -0DD +000 10.00D 2.500 L.250
3.000 3.000 000 ~2.500 . 000 T.500 L000 .0p0 »0D0 10.000 2.%00 1.250
4,000 4. 000 .000 -2.500 000 1.500 .D00 000 «DOD 10,000 2.500 L.250
5.000 5.000 000 -2,500 .00 1.500 .00D «0D0 - D00 10,000 2.500 1.250
&.000 5.000 .00 -2.500 000 1.500 000 000 .00D 10.4000 2.%00 1.250
7.000 1. 000 ,000 -2.500 <004 T.500 .00D 300 -000 10.4000 2,500 1.250
8.000 8.000 + 000 ~2.%00 000 T.500 .000 000 +Q00 LD, QDo 2,500 1,250
9.000 9,aa0 .000 -2.500 «000 T.500 +000 000 .9000 10.000 2.500 1.250
10.000 L0, 000 .00 ~2.500 «0D0 T.%00 JO00 <000 «000 10. 000 2.500 1,2%0
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6.5 EXAMPLE PROBLEM # &4, THICK-WING ANALYSIS {CONTINUED)

JOBFLAG L 2 3 4

5 &
VALUE 10 10 i0 © O 5

T 8 9 10 1L 12 13 L4 1% 16 1T 18 19 20 EX&MPLE PROALEM NU. % ~ THICK WING PRDBLEM AERODYMAML PAGE
5 5 g g ¢ ¢ O 0 0 @ 11 2 ALFh= +00 MACHNO = 0000 ALTITIUDEask+sakx 7

XA{ 1) /L XALZMIC XAt3) /0 Xata)l € RAL{SH/C KALBI/C KALTY/C XALB)/C XA{9}/C  XAIL10) /C

0000 o500 » 1040 «1%00 <2000 +3000 « 4000 «&000 » 8000 1. 0000
X ¥ ALK/ ZAL2) /L A3} /C ZALWISC ZAISHC ZAtel/C ZA{TH/C IALBLH/C Za{ey /L HAMOH/C
occe 0000 0000 —a04b% =.0585 -.06488 -.0717 ~.0750 =-.072% -.05670 -. 0328 « 000
«0G0D 10.0000 « 0000 —a0hbd -, 058% . 06468 —.OT1? -.0150 = 0725 --0570 ~-.0328 0000
T _ _ ™ . - _ [~ . N _ ™
—J | B .
JOBFLAG 1 2 3 4 % & 7 8 9 40 11 tz2 13 t& 1% 18 17 14 19 20 EXAMPLE PROOLEM NO, 4 = THICK WING PROBLEM AERODYNAMI  PAGE
VALUE Lo 14 e 0 O 5 5 § 4 0 0 ¢ D 0D oo L 1 2 AL FA= «00 MACHND= 0000 ALTETURE=*wanax 10
LIFTING SURFACE NO= 3 +—- SURFACE # 3 = THIN WING (FLAT FLATE}
(LI RTELIL L RL LI ELEL LS
SPAN ROOT TIP RODT TIF ARER ASPECT MEAN MGC YBAR XBAR IBAR
CHORD CHORD TWIST THIST RAT1O CHORD fHAC) (WGC ) {MGC } {MGC Y
23.000 10.000 10.00Q « 0000 i Tsli] 290,00 2.0000 10.D00 10.4000 5.000 000 =000
FLAP FL&p FLAP FLAP TAB LedlIL ReATL CIHED. SWEEP ND.SPAN NO.CHORD  NO. CHDRD
$PaN] SPANZ SPAN3 DEFLEC DEFLEC DEFLEL DEFLEC MGL/ 4 MGC /% ELEMENTS ELEMENTS DISCONT,
+Q00 + 500 1.000 «0DD -D0D -00D =040 =000 . ado 10 % Q
FUS STA  WING STA WL 5T AREA CHORO SPAN
X(CG} YUiCG) LGl S{CG} CLCG) BICG}
« 000 000 000 230.000 to.000 20.990
s Y 4 X{LE} KIC/74) XITYE) TWIST DIHE[C/4) SWEP{C/4) LC(WING) CIFLAPY CITaa
=10.000 -t0.000 #0800 -2.500 + 000 1.500 00D «000 000 10.000 2.500 1.250
-9.000 -9.000 .000 ~2. 500 -000 1500 000 000 « D00 Lg.000 2.%00 1.250
~8.000 -8.4dca .00D -2z.50D - 000 T.500 +000 000 =000 10.4Q0D 2.500 1.250
=7.000 =T.000 000 -2, %500 « 000 T.500 «000 «000 =000 10.000 2.500 1.250
-&.000 -4.000 =000 -2.5D0 =004 T.504 00D -000 2000 t0.0d00 2500 1.250
-5.000 -5.Q0¢C Q06 =2.500 + 000 T.500 GO0 . 000 -000 10.900 2.500 1.250
~&,000 =4,0C0 Q00 -2.500 +000 T.500 000 000 000 t0.900 2.500D l.2%0
=3.000 =12.000 000 -2.500 | « 000 T.500 00D «000 00D 10.3900 2. 500 1.250
=2,D00 =2,000Q Q00 =#. 500 +000 T1.500 «D00 000 2000 10.000 2.500 1.250
=1.Q00Q -L.000 « 300 -2.500 + 000 T.500 Q00 =000 «000 10.00D 2.500 1.250
=000 .004d 000 =2, 500 +000 1.500 =000 «000 « 00D 10.000 2. %00 l.250
1.000 1.000 000 -2.500 = 000 T.500 «000 «000 «000 10.000 2.500 1.250
2.000 2.000 000 -2.500 000 T.500 009 200 +0Q0 12.9000 2.500 1.23%0
3.000 3.009 -000 —-2. 300 0040 T.500 D00 =000 - 00D 10.900 2,500 1.250
4.000 4,000 =000 -2.500 =000 T.500 #0200 D00 « Q00 10.000 2+300 1.250
%.000 5.000 .000 -2.500 000 T.500 «000 000 4900 10.9000 2.800 1.250
6.000 6.000 +090 -2, 500 000 T.500 000 000 00D i0.Q00 2.500 1.250
7.000 T.0C0 000 -2.500 000 T.500 .0Q0 +000 Q00 10.000 Z.300 1.250
B.000 8.00C .000 =2.500 +909 T.500 0o o0 000 l1o.000 2.%00 1.250
9.0a0 9.000Q »000 -2.500 +0990 T.508 00D «0D0 - 008 10.000 2. 500 1.250
10.000 100003 +0Q0 ~2+500 =000 T.500 000 «300 - 0D0 10.000 2.500 L.250
JOBFLAG 1 2 3 & 5 & T A 910 11 12 13 14 15 14 17 18 19 20 EXAMPLE PROBLEM NO. 4 - THICK WING PROBLEM AFRODYNAMI PAGE
VALWWE o110 0 & S 5 5 @ ¢ 0 0 ¢ ¢ 0 0 O 1 L 2 AL FAx 200 MACHNO= 0000 ALTITUDEas*xwx 11

MA(LHIC XA12)/C XAL3) /T XAf4) /G EAIB)/C XAtah/C XAl T)/C XA(81/C XAL9M/C  XALLlO1/C

- 0000 L. 0000 - D000 +Q000 <0000 0000 Q000 +0000 » 0000 +0000
X Y AL IC IALZV/C ZaL3b/C Zata) /L Ta(s5)/¢C Zatey/sc ZALTI/C ZA[BIC 2al9p/C  ZAli00/C
.0000 0000 Jooco - D00D « 0000 0000 L0000 L0000 «0000 . 3000 .« 0000 .0000
.0000  L0.DOCA .a0ao . 0000 + 0000 00040 .0D00 L0000 « 000D 0000 . 0000 - 0000
I _ [~ . - _ o~ . R |
| ~ — ~d
JOBFLAG L 2 3 4 5 6 7 @ 9 10 1k 12 13 14 1% 16 LT 18 19 20  EXAMPLE PROALEM NO. & - THICK wWING PROALEM AFADDYNANL PAGE
VALUE 101D l0 ©C 0 5 S S & 5 % 0O & O o0 6 o0 | ALFA= .00 MACHNO= .0000 ALTITUNE=#»&dsé i3
4 K Xy Yv I Lxv LYy 12v X YN 11} 1XN 1¥N 12N
_——-""rﬁ‘— " -!_HI_’
25 3 2.00D+D0 -£.000+00 D.OCO 0. 000 1.000¢00 Q.000 3.000+00 =5.000400 0.000 L .-
26 1 2,000+00 -4.000¢0Q0 0,000 0. 000 1.000¢00 0.000 3.000+00 -3.0090+00 0 ~A" - - 1.000+03
21 3 2.000+00 -2.000+00 Q.0CC 0. 000 1.000400 0.000 3.n00~ﬂ:’;;H;,J““ - e wll 0.000 1.000+00
28 3 Z.000+00 0Q.000 0.0C0 D. DOD 1.000¢00 D-AAR - - Ccuswu D.0DG 0. 000 0.000 1. Q00+ 00
29 3 2.000+00 2.000+00 0.0C0 0.Q00 ‘—;‘_J’_—#_;_— LewuU 00 - 1.000+400 0.000 0. 000 ©.000 L.000+00
30 3 Z.000400 4,000s08 n oAe- " 1 N ., u.000 7.,000+40¢ 1.000+00 0.000 D. D09 0.000 1.000+00
31 3 z.onhens — e wuy 1.000400 0.000 7.000+00 3.000400 0,000 0. 000 0.000 1.000+00
- - sv-uu  D.DCO 0,000 1.000403 ©.000 7.000400 5,000+00 0.00¢ 0.000 ©.000 L. 000+ 00
. - 0.000400 £.000+Q0 0,000 0. 000 1.000+00 O.000 7.000+00 7.000+D0 0.000 0.000 0, 000 1.400+00
3z 5 6.000400 B.000+00 0.0€0 0. 00a E.000+00 0.000 7.000400 9.000+00 0.000 0. 000 0. 000 1.000+00
|EOF #LAT FILE 3)
g DOWER SURFACE
LIFT DISTRIBUTION DETAIL-SURFACE NO.= L/( 1. 2}
EAEEER AT IR XTI BTy ] ] i1 ok
J K PUX) PiYE (1341 AREA CPN GEX) GiY) GLZ) VI{K} viiyl Vi) GAMS
11 -2.000 =9.,000 Ph44 %. 0000 2.728% L7193 00000 1.01942 203451 =1.11482 Q0172 -. 2729403
L2 ~-.000 ~9.0008 + 734 4, G000 - E951 JOR557 .00000 B4plé  ~.13865 -.951l22 -12807 .1951+30
1 2 2.000 -9.000 BET 4, 0000 -1.,1031 03735 LOR000 «B1783 -.l8538 -.T6524 L13630 .1103+04
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6.5 EXAMPLE PROBLEM # 4, THICK-WING ANALYSIS {CONTINUED)
[ e . - - . - — o : _ - i
-] g | | —
JOBFLAG ! 2 3 & 5 & 7 8 9 10 11 12 I3 14 15 16 17 18 19 20 EXAMPLE PROBLEM NO, & = THICK WING PROBLEM AEADDYNANMI PAGE
VALUE 101010 6 0 5 5 § 0 0 0 0 0 ¢ 0 0 0 1 1 2 ALEA= 10,00 MACHND® 0000 ALTITIDEwsewkss 17

#*~ LOWER SURFACE
SECTION A[RLOAD COEFFICIENTS-RURFACE NO.~ L/{ 1, )

J e ¥ z W SCN 13 SCL SCD WP Cf4  SCLC/R@ L R izt
& .0540 1.0C0 « 8568 1.000 »9268 +1357 8892 1868 -.7111 T El ] #0874 L0000 -. 3984
T .1500  3.000 l688 3,000  .9469 L1386  .5085 L1885 -.6830 L4543 0616  .0D0D -,9981
8 -2500 5.00C 1Y) 5,000 + 9756 + 1325 #9377 -192%& -.5930 + 4609 0690 « D300 - F9TE
9 = 3500 7. 0G0 « 540 t.a00 9878 +2213 a5 5 =2100 - 4782 +46T2 . 1006 « 0000 - 9949
10 .4500  9.00D L8688 5.000 L8172 -.000S L8081 L1049 -.0657 3041  .1225  .O00D -.9925
—

SECTION AIALDAD COEFFICIENTS=SURFACE NO.a 27{ 1, 21 - Crr0n SURTACE

PR TR 1 203 1 3 12 et ad it Ldsl] 2zl Ly tlyd
J va ¥ z W sCH sCx scL SCD  SMP Cré SCLL/B X 0 it
17 .0500  L.000  -.668  21.000 -.1651  .0921 =,1786 =.D121  .8512 —.0893 (0489 -.0000  .9989
18 . 1%00 3. 0ce - . &68 23,000 —.2141 +1103 ~. 2300 ~.0180 8182 -4 1150 + 0679 - 0000 « 9989
19 .2500  5.000  -.588 25,000 -.3032  .1460 =-,3243 -,027D  .5209 -.1622  .0670  .0000  .9978

20 =3500 7.000 =+668 27.000 —ak32) 0445 -.%4923 -.0T77 «3681 - 22662 0680 « 0000 - 9977
2% %500 9,000 = b&0 29.000 —.2507 a2]1%2 —.2841 «.0063 «1903 - al821 2801 » 0000 » 9600

TNTEGRATED ATRLOAD COEPFICEENTS-SURFACE NOS.= 1 - 2
BAFARERRN RS A EE R SRS SO USA S CT RS E L AR RN AR RS

€ ECN ECx ECY ECL ECD ECHP ECMR ECNY EXA ELA ES EMGL 1]

i «R90% «1253 - D0Da - 8556 2781 =+5014 =-+0000 »0000 00 13 200.00 10.00 20.00
i «Q003* =0003x + 00QQe -Q002% - 0003 G001 «0000* ~0000¥ 0% T3 200.00% 10.00 20, 00%
2 -.28%0 1218 + 0000 -+3Q19 .0T0% kb 4S -.0000 <0000 +00 =73 #00.00 10.00 20.00
2 +»0000% -a00D* < 0000% 0000 « 0000% « 0000 SGC00e -Qooos -go* = I3®  200.00% 10.00% 20, 00%

JOBFLAG 1 2 3 4 5 6 T 8 910 L1 12 13 14 15 k6 LT 18 19 20 EXAMPLE PROBLEM NO. % = THICK WING PROBLEM AERODYNAMI  PAGE
VALUE 101010 ¢ 0 5 3 5 p 0 D O O OO0 0 O 1 ) 2 ALFA= 10,00 MACHND®= .Q000 ALTITUDE=w3dsd> 18
- VURTEX-LATTICE SOLUTIONS FOR TETCK WING (1,2}
- £, = 0.5637, O, = 0.3485, ¢ = -6, 0371
a4 AIRLOAD SUMS 9= L D, Mynrg)
aC -1 11) 2471 +B000 5537 «3485 -«0190 -.0000 +00040 00 -T2 200.00 10400 20.00
413 -LOSE 2471 «cooe #5537 +3485  -.0371 -.0000 -0000 .00 .60  200.00 10.400 20.00
AL 0003 +0003% « 0000* «0002% «0003* +00G1* -DDDD* 0000 00% +T3% 200,00+ 10,00% 20.00%
6 L0003 D003k -0000% . DOC2* , 0003 0001w »0000* ~00aoe J00% 00 200.00% 10,00« 20.00%

* DETEAMINANT= 6340423 * SCALE= ,.6419-0] *

N e NN - _ . _ _ [ _ _ [ .
e ] ——
JOBFLAG I 2 3 & 5 & T B 9 40 1L 12 13 14 15 L& 1T 16 19 20 EXAMPLE PROBLEM NO. & = THICK WING PROBLEM AERDOYNAMI PAGE
VALUE 1010 10 @ b 5 5§ 5 & 6 &€ 0 0 D O 0 D 1 1 2 ALFA= 10,00 RACHND= .0000 ALTITUDEsssssss 19
SECTION A[RLOAD COEFFICTENTS-SURFACE NO.= 37t 34 3|
ErEEEREd AR R R AR S AN AN AENNE AR AKX R ik Ak
J ve ¥ ] M SCh 1941 scL sco SMP C/4 SCLC/B LEL 1vL 1L
26 .050D 1.000 .000  41.000 L5817 -,0%19% MITE] L0878 .0031 +2791  -,0090 L DOOD  -L. 0000
29 L1500 3.000 000 43,000 L5414 -.0491 S4t9 D855 L0029 L2110 -.0088 L0000 -1. 0000
36 L2500 5,000 .000 45,000 J506T  -.0426 5084 - LOBDE .00t4 L2532 -.0080 L0000 -1,0000
31 3500 1,000 .000  47.000 L4437 -,0301 6422 AOTIS - - .0045 .2211  -.00TL L0006 -1.0000
37 L4500 9,000 .000  49.000 3261 -, 0151 .3238 L0540 —.0191 L6k -.0152 0000 -.999%
INTEGRATED AIRLOAD COEFFICIENTS-SURFACE NOS.= 3 - 3
PP TR I TP R PRV ET LR E L N R R ELE R AR L LA L LS L]
E ECN ECX ECY ECL ECD ECHP ECHMR ECMY EXA EZA ES EMGE £6
1 .0000 L0000 L0000 .0000 . 0000 0000 .0DGO .0000 .00 73 200.00 10.00 20,00
1 ,0000%  .0000%  .0000%  LO000®  .000O*  .0000%  .0000% L0000 .00* .73  200.00* 10.00% 20.00%
2 +0009 0000 0000 0000 0000 0000 0000 L0000 00 -.73  200.080  }0,00  20.00
2 L0000%¢  .0000%  L0000%  .000(%  L000Q%  .0000%  .00DO*  .DOOO¥ 00% -.73 200.004 10,00+ 20.00%
3 4752 =.037E . 0000 4 T4S 0453 =,0032 0000 .0000 .00 «00  200.04 £0.00 20400
3 L0378+  ,037B«  ,DOOGk  L0308% 0438k ,0094%  ,0000%  .DOOD .00 .00« 200,00« 10.00¢+ 20,00%
*k3 AJRLDAD SUMS #%%
AC L4752 -.0378 . 0000 L4TEE L0453 -.0050 . 0000 0000 .00 .71 200.Q0 10,00 2¢.00
G 4752 ~-.0378 . 00ad L4T4S L0453 -.0032 0000 0000 .00 .00 200,00 10.00 20,00
AC .0378%  ,0278x  ,00DO*  .0306¢  LC438%  L0L2Z¢  ,0000*  .0Q00% .00%* T3 200,00%  10.00%  20.00%
[ L0378%  .0378%x  ,DA00%  .0306%  L043B%  ,0094%  .0000*  .0000% .00% L00% 200,00 10,00%  20.00%
+ DETEMMINANT= .3470#L2 ® SCALEm .39800-01 ® . VORZEX-LATTICE SOLUTIONS FOR TRIN HING (FLAT PLATE)
o, = 0.4745, Cp = 0.0463, C = -0.0032
& Toh T Mo

+4%% JOB TIME= 74 / ELAPSED TIME= T4 / NO.PLOT FILES= 3 / NSURF EXEC. VERSION 6-1B-72 ##%%

LR LY ) (2 1] E1 2R s i3 1] * P AL ISRl R LRI EE LIS I s P T EY -]
eI IEREE ik SEREEREk (211 41] (2L T L ATRE LI IR LA ARl Il tis tlsdllyrl]
XQT TRWPLT OUTPUT OMTTTED

ZEE INFUT-DATA LISTINGS
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6.6 EXAMPLE PROBLEM # 5, DESUG-PRINT OUTPUT DFTIONS

SUBSONIC-FLOW LIFTING SURFACE ANALYS[S PROGRAM HADLADE
TRW SYSTEMS INC., HMOUSTON QPERATIONS
HOUSTON, TEXAS (77058)

sus® JOBS INPUT LTST weaa

7 XQT NSJURF

ExaMPLF NO B - DEBUG-DUMP DEMQNETHATION/ NFLELZ0)% C

TASK 7.2, PROJECT 33034, MJO 147033, AERODYNAMIC ANALYS]S AND DESIGN

SURASONIC-FLOW LIFTING SURFACE ANALYS]S, TRW PRDGRAM ND, HAU10B (NSURF!
AV GOMEZZ & JULY 1972

5npUT

NWING=1,

N&SC¢1i=2. "eSi1e2, NFLGI1I=3, NFLG(&I=Z2) NELG(11)el,
XC1)=2#0:s Y(13%20,,104 2(1)mw280,, gl1)cdep., C¢1)m2810,,

KQCR(1122#0,25,

000 Y=0a01e, FLAPDJILYY 10, NJRE=1, ALFA® 54 MACHN® O,, NSOLY=1,4.
NepLgegii= n.
SEMD
EX&NPLE NO,5 . DEBUG.DUMP JEMONSTRATION? NFLG{20)=z 1
SINPUT
NFLGI22)% @
SEND
Ex4MPLE MO,5 - DEHyG-DUMP DEMONGTRATION/ NFLG(20!= 2
SINPUT
NELG(22)= 2,
SEND
EXAMPLE NO.5 - pEBUG-0OUMP DEMDNSTRATIOMS NFLGL20!: 5
$tNPUT
NELGI2D)= 3,
SEND
EXaMPLE MO.5 - pEBIG~DUMP DEMONSTRATION/ NFLG(2Q)= B
SNPUT )
NFLGl2s)= &,
$eNp
EX4MPLE NO,5 - QEBUG~DUMP DEMONSTRATION/ NFLGI20)= 16
SINPUT
NFLG{21)= 16, NFLGC173=1,
SEND
SENDJORS
7 ¥QT NSURF
JOBFLAG 1 2 3 4 5 & 7 B 910 11 12 13 14 15 16 17 1B 19 20 EXAMFLE WO ,9 - DEAUG-DUMP DEMONSTRATIONS NFLG(Z0D)® QO FAGE
Vague 3 6 o 0 2 Y o oe 1 0 0 0 o0 0 0 10 B ALF&= MAGHNGE (G000 ALTITUpEsweemss 1
5 [NPUT
KOUT = +8,
KT1 = +1,
kT2 = 8,
KT3 & +3,
LNy = Ld-1- 1
NWING = +1.
NVTAIL = +C.
NFUS = +0,
coLOcPr = L7597 0000E+0D,
Cutar1s = +1000000E-02,
CUTOF2 = »28200020E-02,
LFLep = +0, N
GSCALE = 11353.7000E+01. ¢,H,.——J_“
NS5 : +2, +0. +0, 0 7
40, -
NCS = .2, ., +0, A _.‘_51"'—"—
2, .
X = L3000 0000E+0D, \300000D0E+GD, ,anaan=- o —
»OB000200F +00. +JJ02000%e>03, » Jannnnas Ul
+OB0BOS00EQD, « 0030000 e 112500000E+0D
+DROR0SODE+CD, T T L uulDDE+CU,
Lgapnnoens .-
__,——-—jL‘-“‘ Wy 320DE+UD,
Lo 2 +2 3070 000E+Q0
26 = L0 ND00E+Q0,
REFS = L100T0000E+D4,
REFL = +100C0000E+D3,
Refd ¥ L100200J0E+03,
NJOB = +1i,
ALFA ® 550 00030k401, L 00CCOCODE+DD, +00000000E 00,
I0003ICO0F+D0 . L JU0S000IE+DD . «20000000E~00, +0002D000E+QC,
Q0QnazanNE~Q0, -30020002E+00, +CCD0DODOR+DY., «0000000FE+00,
» 00000 I00E+00, LA00203GIE+00, «S0000200E+0T, +0000Q000E+00,
-onnopsacE+on. 1 30000003E*)5, +30000200E+p], 100000000E+00,
L QRO Zo0E 00,
MACHY = V3T CT300E+0C, LACI00200E40D, , 00009000400,
JOBQUGINDELND, ,J002000JE~DL, » 200080208453, ,00000000E+00,
+0NOPD. BOE+0D. L GOUZQ0G3IE+D2, .30000900:+0D,
HEIGHT = SIULUC0QUE+UB, +10300000E+05, 11000300QE+05,
-1muuu:uog+n§. .1gaaugugs+ug, +10000000E+05, 110000090 +05,
»10000500E+05, L 10300009E+05, »10000000E+05,
FLapDy = +17CTC000E+D2, VOCDOC2ATE+0D, . 000D0D00E+DT, ORIG].NAL PA.GE I
+ONONDZ0GE, 0D, .ZSUSUDUJEHJD, OF PO S
TABDY = L4050 2320E+00. -0CD90000E+30, L 00UTTO00E+DD,
L OPA00 20000, 2UD00002E420, OR QUALI] Y
alLng = WIS 20k+00- »3C300303E+00, y00J07aNCE+0D,
LEOCTLOCF+00, L 200J0000E+C], +00200800E+00, ,QODON20a:+00,
1 UNono.ooE«0e, LAGILQUODEDD, »00000000%+93,
NFLG = +3, +0, 0, +
+ 2 +0 Q4
P +w +1. +0y
+tr e +0, +0y
iy 1, +0, +Q
NSQL v = +%. 1, 0, +0,
*a 0 10 *04
- *0 +Q +0,
SEND

6-40



JOBELAG 1 2 % 4 % & 7 B 9 10 11 12 13 14 1% 16 17 18 39 20 EXaMPLE NO,D - DEBUD=DUMP DEMONBTRATION/ NFLG(Z0)% 0  PalE
VALUE 3 0 p C D 2 0 0 0O 0 1 0 0 0D g OO0 1 00 ALFan +00 MAgHND® (00GE ALTITUDEmSsesss 2
LIFTING SURFACE NO® &
SARRARIRNRRRRRRIORERE
548 ROOT TIe ROGT TIP AREA ABPECT MEAN MGC YBAR XBAR 2B4R
CHBRNA CHORD TWwisT THIST RATO CHORD (MACY (MGCy [MBC) (MGG
26,000 ip,Ten 10.300 .0088 L0000 200,00 2,0000 10,u00 40,000 5,000 +oo0 1000
ELa? FLaP FLAP FLAFP Tag LAtk R,4ll DIHED, ~ BWEEP NG, 8PaN  NO,CHORD NDéCHOHD
50,41 SPaN2 SPana DEFLEC DEFLEC  OEFLEC  DEFLEC MGG/ MGCs4  ELEMENTA ELEMENTS DISCONT,
..a0 1600 1.0340 10,4000 «a00 +009 000 (ol 1000 3 2 H
FUS 6Ta WING 5TA W, 8T4 ARE4 CHORD EPAN
X(EG) 11131 H 1143 SLCe) Glos) BLGG)
1000 (0pa ,000  1000,000  400.0E0 100,000
¥e ¥ 2 XILE? XLra X¢TE} TWIST DEHELG/4) BWEP{G/4Y CUWING)  CIFLAPY)  C(TaB)
-16,200  -10,8¢0 :EL -2,500 Jopn 7,500 000 080 (000 10,008 2,200 1,2%0
~9,500 -8,090 .09 -2,500 «qga 7,500 Boo L] 1800 14,008 2,200 1,250
-A.,200 -4,000 1200 -2.500 1000 7,900 +00D g0 1080 19.000 2,300 14230
-7,300 -7.000 000 -2.500 1000 7,500 00D 1000 1000 14,000 2,300 1,280
-5,200 ~6,000 1000 -Z.500 4000 7,800 10 T 1000 10,004 2,900 1:d8)
-5.z00 -5,330 LI -%.500 (040 7,500 000 1000 1000 12,000 2,%00 1,230
-4,200 ~4,000 .30 =2.500 1000 7,500 Jono «ago 4000 19,008 2,800 14230
~3,300 -3,000 000 -2,500 1000 7,500 08o (003 000 15,009 2,300 1,250
-2.300 -2,000 2430 =2.500 +000 7,500 000 1aoo 1000 19,004 2,300 1,250
-1.200 -1,20G .00 -2,500 1000 7,500 680 1aga +000 19,008 2,390 1,250
200 000 900 -2,500 .0oa 7.500 000 1000 060 10,000 2,500 1,250
1,500 1,309 1200 =2,500 «000 7,500 ,a00 1090 000 10,000 2,900 14259
2,500 2,000 000 -2,500 4000 7,300 000 1000 000 10,008 2,800 1,250
3,200 3,030 1000 ~2,500 +0D0 7,500 4000 J000 000 104009 2,500 1,250
4,200 4,509 1000 =2+500 <000 7,800 008 00D 000 10,000 2,500 1,250
5,300 000 -2.500 +000 7,300 ha0 +000 000 10,008 2,200 14250
6.000 009 -2,500 +0o0 7,500 1aga +000 .11 10,000 2,800 14250
7,300 200 =2,500 +000 74500 1000 1400 +000 10.000 2,%00 14830
8,000 : 000 =2.:500 (aog 7,500 000 000 .000 10,009 2,300 1,250
?.c00 9,0C0 ,000 -2,500 (800 7,500 1000 (0gQ 1000 10,008 2,%g0 1,250
10.200 10,320 .ace -2,500 (090 7,500 000 .LE] 1000 10,000 2,700 1,250
JOAFLAG 1 2 3 ¢ 5 & 7 8 9§ 107 11 12 13 14 1% 16 17 1B 19 20 EXAMPLE ND,® = DEBUGC=DUMP DEMOBNSTRATION/ KFLG{ZD}W PaBE
veLyg 3> 0 £ - 0 2 9 Q9 ¢ 0 ! @ O DO G B 10D ALFAT D0 MACWND® 0008 ALTITUDER=s#ess 3
Xa{13,/C XA(2)/C XAL33pC Xal43sC Xa(5)/C Ma(6370 XAC7y/C XACB /B ¥alg) 0 Xaga03sC
12300 1,0000 .0poa 10000 ,0000 \ 3000 . 0000 ,0008 0000 ,0000
X ¥ Zat1i/C Zal2ise 2at3hs0 Zata)/C ZatBy/C Zator/c Zat71/¢ ZatB)/a Tal91/S ZACLQ1/C
D000 0e 10000 (0090 0890 1Qooo 000D .ouaa .0030 10000 ,oopa ,0000
L0700 10,0370 10020 .0oen »00pa 10000 .occe .gcan +0090 0001 10000 ,0000
(353 SECTION AIRLOAD COEFFICIENTS=BURFACE NO, = 1/¢ 1, 1)
LERZ SRR RN R RS SN SS LSRR IERR RN SSSL X L 223
J Yo L F [ 5CN sCX 5CL 5C0 SMP /4 SELC/B XL iYL 121
2 -,L000 =, 000 B30 000 (AB70 ,0042 L4844 L0430 -, 1245 2423 L0163 L0000 -,999%
3 L3333 5,487 000 6,867 (3p10 -.0247 13020 0241 10141 11510 ,0038  =,0163  =,9999
INTEGRATED 4!RLOAD COEFFICIENTS-BURFACE NQS,» 1 = ¢
FREERUPN RN IR PR R R R AR E RN BTN AR RNP PR R R AR
E ECH EEX ECY £0L EcD ECHP ECMR ECHY EXA EZa ES EMGC EB
i L3830 - 314« .0090 L3629 0173 -, 0321 =,0000 -.0000 ,00 ,00 200,00 10,00 20,00
1 soi64a g1b4s  ,0000%  LQL49%  (0178s  ,po4dis  =.0000¢ (0000 0o (00* 200,004 10,008 20,00°
JOBFLAG 3 2 3 4 5 & 7 B 9 30 11 12 13 14 15 16 17 18 19 20 EXAMPLE NO,S - DEBUS-OUMP DEMONITRATIONZ NFLG(20}% PAGE
VALUE 3 0 0 U 0 2 @8 D 0 0 1 080 og 0 0100 aLFa= 5,00 MACHNGE Q00D ALYITUQ&.-.-..f ' 4
#es AIRLOAD SUMS s44
AL V3830 - 0144 3000 3829 8173 -,0321 -,0000 -,p000 00 08 299,00 10,00 2
. , 0
4 3726 -, 0029 L0039 10726 10035 -,0006 -,0000 -,0000 100 .90 1oao,0g 100,09 1ug'ng
AC »J164e  ,3164%  .0000%  ,G149%  ,0178s  ,QD4ie -,00004 0000 100 .00+ 200,00  10,00¢ 20,000
ce .2033. L3033+ ,0000s  ,0030s  ,0036s  ,0001s =,0000e ,0000s 100e 00+ 1003,00s 100,00s 100,30s
+ DETERMINANT= y1073+02 # SCALE= ,7042-01 +

#eaw JOB Titk=z 1 s ELAPSED TIME=  § 7 N§,PLOT FILES: 0 s NSURF EXEC, VERS[ON §-18-72 sees

(23 LI Ty LA R g Ay L Yy P R PRI T LI ]
LR R LR e L Ly L Yy e Y T N T L L LT Ty T oy
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6.6 EXAMPLE PROBLEM # 5, DEBUG-PRINT OUTPUT OPTINNS {CONTINUED}

_ . N I . ™ I
~ ] . T - -
JOBFLAG 1 2 3 4 5 6 7 B 910 11 12 13 14 15 16 17 18 19 20 EXAMPLE NO,5 = DEBYG-DUMP DEMONSTRATION/ NFLG(20)8 1 PaGE
YALUE > g ¢ 20 0 200 0 C 1 000 00 00 L O 1 ALF A= 100 MACHNO® , 0000 ALTITUDE=Ssssss ?
Xa011/C  xa<2)/C xal3)/C  xAL4)/C  Xa(B)/C  MaC62/C XACZ1/C  XAUBI/ZGC  XAC9)/C xa{1Qi/o
+0000 1,0000 ,0ago .Qeoeo Jbooe .augo »0000 40000 ,a000 ,coop
X ¥ Zatilsc Zat2ist 2l vC Tatdysc Zal5i/C Zatéigc ZAL2¥/E ZaiBise Tad9i/C  Zat10/C
.0z00 . «3J30 , 1000 + 0000 M lovls] L0000 R g000 (2099 ,o0a0 .aoog
L0200 10, »CJo0 .gpeco £ 2003 Q000 0000 +CUCD +0009 (0000 Q0o ,0000
J R ¥ I Wi, Ew DWe 214 b5
11 ~8.66T+0n 3,000 &,687+00 &, 567400 6,567400 7,500+00 5,000401
2 1 ~5.9%40-08 C.000 3,000 2,000 6.667+00 7,500v00 5,000%01
3t &.667+5) I,000 b,667+00 6,667%00 &.867+00 7,500+00 5,000+01
1 2 -&.847+0¢ 5.000 4,467+00 &,687+D0 6.557400 2,5004p0 1,847e01
2 2 ~5.9¢5-08 O0.DOC 0,000 0. 000 5.847+00 2.300+00 1,4874Q1
3 2 5.857¥0 2,000 6, 067+00 6,687+D0 5.447+400 2.500%00 1,58674Q1
J K XV v v 1xXv 1Yy izv ®N AR | N 1XM 1¥YN 1IN
1 1 =6,25)9~01 -1,006+C1 0,089 g,000 1.000+00 0,000 3,128400 =6,867+00 0,000 0,000 0,000 1,0004Q0
? 1 -6.750=01 =3,333400 0,900 2,309 l.co0%0C Q.000 3,125+09 -5,950-D8 0,006 0,000 G000 1.000+Q0
3 1 -6.250-01 3.3323+00 0,000 0.090 1.000%00 Q.000 3125490 6,667+00 0,000 2.000 C,000 1,G00+0D
1 2 5.428%+pc -1,000%C1 0,000 0.000 1.0p0+c0  Q0.000 6, 875«00 +~&6,667+00 0,000 p,000 D,0CD 1,000+p0
2 2 5.625+00 -3,333+00 0,000 2.000 1.000*00 9.000 &, 875400 =5,940-02 0,000 0.000 DRG0 1.000%00
3 2 5.625+00 3,333+00 0.000 3,000 1.0p0o+0C  0.000 6,B878400 &6.467+00 0,000 0.00s ,000 1+C00*0D0
SECTIDN ALRLOAD COEFFICIENTS~BURFACE NO.® 1/t 1, 1)
BRI R RARN SRR R RN R AR R REGRA RN ERSBRSEFEFRERS
d ¥ ¥ z W SCN SCX ScL 5¢o SMP C/4 SCLC/B L iYL 17L
2 -..pod = Glo Perilal »200 4870 L0062 IRLLL) D430 =.1245 L2423 23103 Mslif il -GV
3 L3333 &, 647 1000 6.667 23010 -.0247 « 3020 g2y 10141 41510 L0038 ~ 0143 -, 9999
JOBFLAG 1 2 3 4 % 6 7 8 9 10 11 12 13 14 15 16 17 16 19 29 EXAMPLE ND,> - DEBUG-DUMP DEMONSTRATION/ NFLG(2D03e 1 PAGE
VaLuE 3002 . 9 2 2 o0 o 100 0C Q¢ #0101 ALFa® 5,00 MACHNOS ;0000 ALTITUDEz*erseas a
[NTEGRATED ATHLOAD COEFF)CIENTS-SURFACE NOS.8 1 - 1
LA A AR A R L AR A A T LA N NSRS TS EYSSRRRR LY 3 )
E ECN ECX ECY ECL ECD ECHP ECMR ECHMY EXA EZ4 g5 MG £8
1 V38300 -, 5148 .Q0od L3629 W0i73  -,0321  -,0000 -,0000 Lo 00 290,00 10,00 20,00
1 L1164 L3164 000c= +G1494 0178w .004L»  =,0000% (D000 10Q= Q0% 292,00+ 10400%  20,00%
#4r AJRLOLD SUNS wss
AC V3830 - 0144 000D 3429 20173 -,p321  =-,0000 ~,0000 ] W00 200,00 10,00 20,09
co 2726 . 0029 ,0099 LC726 (003 -, pOos -,0000 -,0000 , B0 00 1000,00 100,00 104,00
iC L) 118ss -00a0+ 0149+ +0178» (0091« -,0000~ Qooos 100 Jos  200.00. 10,00 20400%
cG 03 P b 1 10Qage L0220+ 003 .0001«  =,0000¢ 1000 raQe 100* 31003,20s 100,00« 100,00%
4 DETERMINAWT= ,1073+02 ¥ SCALE: ,7042-01 =
+exw# 0B TIMe= 3 s ELAPSED TIMe=  z / NO,PLOT FILES= 0 s NSURF EXEC, VERSION g-18-72 eess
sparrnniniainy S4anetasanaiany LT T L RN NI Y A )
saxentarPabade AEERZ RS SAS TSN Y ) AT RAEASAENSDEREEERRS
I - - o [ Do
—____J' N - ‘-___I - - r—-—_ -
JOBFLAG 1 2 3 04 5 6.7 B 910 11 12 13 14 15 16 17 18 19 20  EXAYPLE NO,® - DEAUG-OUMP DEMANSTAATION/ NFLGCZDI® 2 PaGE
VaLue g ¢ 2 2 ¢ o0cCc ¢t 00 g Q9 9o ay o2 ALFA= +00  MdgwWNO= ,0000 ALTITUgEarssess 11
®¥A111/C  Xa(Z)/C XAUB)1/C XAC41/C  XAUS)/C  XA(61/C  XAL7I/C XACBI/ZG  XA(91sC Xai1004%
(0222 1.3200 $ 0000 .0o00 .0DEo .ouun «9000 0989 10000 ,2ap0
X Y Zab1d/C Zat2irC Zal3)/C ZaU43/C ZAUSIZC ZatB)/L ZACPI/C ZadBisc ZatPIC Zaliliso
+ 4260 .3233 18230 +2320 fhloly] + 000D .00O0D Jauag <0000 «0002 40000 .Qa0d
£2.00 lg, o073 103930 0030 2000 «0000 +00D0 .quoo .a0aa 10200 »0000 ,0ag9
J oK ¥ z WL Ew nwL ne P
11 =&,8A7+00 3,000 6,667+0] 6,467400 6.667+00 7,500+00 5,000401 11}; 3
2 1 -S.950-08  L.009 Jv 000 0.000 6.667400 7.500400 5.000%G1 (}}iﬂﬂj E&IJ }?f&(}la It)
3 1 B.667+05 %.000 S25E7+GD B, 867%00 6.687+00 7,500+00 B,0DO%0L
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6.6 EXAMPLE PROBLEM # 5, DEBUG-PRINT OUTPUT OFTIONS (LONTINUED)

1 2 «3.487490 0.000 6,687+00 6,647+00 4. 447400 7,900000 1,047e01
2 2 =5.960-0M 0,000 94009 0.008 &,087400 2,3%00400 1,867401 .
3 2 b6.667+00 0,000 8,687400 &,647+00 B.847400 2,500400 1,547+01
J K %y W v 1KV 1Y izv L] ™ N XN AL 1IN
1 1 -6,250-01 =1,000+401 0,000 9,000 1,000400 0,000 3,125400 =6,067+00 0,000 0,900 - 0,000 1,000+00
2 1 -8.250-01 -3.333%00 3,000 0,000 1,000%00 0,000 3,125+00 «5,¥00-08 0,000 0,000 0,000 1,000%00
3 1 -8.750-01 3.333+00 0,000 0,000 1.000%00 ©0,DOD 3,125400 4,467+00 0,000 0.000 04900 14000+00
1 2 5.,625+p7 -1,000%0% 0,000 9,009 1,000400 0,000 6875400 =06,687400 0,000 0,000 0000 11000400
2 2 5,A25+00 =3.333400 0,040 0,000 1.000%00 0,000 6,BT5p0 =3,960-08 0,000 0,080 0+000 11000*00
3 2 5.425+Q0 3.333400 10,000 0,000 1.000%00 0,000 &,875¢00 ¢,887+00 0,000 0,008 04000 1,000+00
LIFT DISTRIBUTION DETA[L=8UAFACE NO,® 1/t 1, 1)
AR FEAGpENERERERERE BRSNS SRERERRR SR RABIRN
b K PLX) BiY) PLZ) AREA LPN 5{x) GiY) G2} VI(K) viir) Vit GAMaA
101 -, 628 -8,867 .000 50,0000 L3923 - 0B 100000 (FRT3 (00054 (a0%es ,00332 w, 34732%08
12 5,62 -4, 867 056 14, 4047 L0302 +,00Mp  -.01427 NATH yORRE?  w,Q#T2 0¥088 =, 3 gm0y
JOBFLAG 1 3 4 %5 6 7 B 910 1%t 12 43 14 13 16 17 18 49 20  EXAMPLE NO,5 - GEBUI-DUMP DEMONSTRATICON/ NFLG(20}s 2 PAGE
vaLbE 3 " 0 0o 2 0 000G L 00 000 O 1 0 2 ALFA® 5,00 MACHNOR 0008 ALTITUDEsSesuse 12
201 -.625 =000 1000 50,0000 W3178 -, 01821 100000 1,00180 1 0DB4L +BBD00 110238 =, 3192401
z 2 5,616 ~. 000 L4109 15,6687 L9942 -, 03001 100000 79872 100253 + G000 (09747 w 124301
31 -1825 $.8467 .0 50,0000 L3%2% (GB3AA 100000 P PRE7I +ODD34 =, ppbed 00332 », 1472601
12 5,620 4,657 L0554 16,6647 L0302  ~,00380 (01827 (FRER3 +oo2eT (00472 ,0R08e » 3y8p=p1
' SECTION AIRLDAD GDEFFIGIENTS=EURFACE NO,» 3/( 1, 1}
FPRERAPPERSEFF LSRR S FRF PSR A SANNERR BRI RRER AR
J Ya ¥ H W ScN ScX 5Ch sco SMP G4 SCLC/B L i tIL
z -.Goeon ~,000 «030 1,000 4870 LO0é2 EILL] JQ830 =, 1248 L2423 (ind ,00p0 =, 9999
30,3333 5,667 va0a 6,867 23010 ~,0247 +3o2a 024y 10141 11540 V0038 - 0183 -, 9999
INTEGRATED ATALOAD GOEFFICIENTS=5URFACE NOS,* 1 = 1
YT YRR E R R Y Y SN RN LY YR RS R NN R RS YA LS LS 2 2 2 2]
E ECN ECX ECY ECL EcD EGHMP EEMR ECHY EX4 Eld ES EMGE 3]
1 13630 -, p1d4 .0033 L3629 »0172  -,032% ~,0000 -.Q0Q0 +0Q .00 200,00 i0,00 20,00
1 ,Clé4a  ,0164s  ,0030e QL4 L0178+  ,004ie = 0000 40000 10ge ,00«  200,00s 10,00+  20,00%
wrn LIRLOAD GUME wes
Al 3630 -, 0144 0000 13829 y0175  -,032%  +,0000 -,0000 Ll 00 2po,00 10400 20,00
LG G720 -,0029 ,0000 0726 QD35 -.pp0é  -,0000  ~,0000 ] 100 1000,00 100400 100,400
il .Glass  ,0164%  .00OD*  ,Di49«  ,017Be  ,GCals ~,0000+ ,0CO0s 100e ,00+ 300,00 10,00+ 20,004
£ ,003%s  ,0033+  .0000% L0030+  ,0036e  ,000%s  -,0000% L0000« oo +00% 1000,00% 10000 100,0C*
+ DETERMINANTE 1073402 » BQALET ,7042-01
seat 40A TIME® 1 ¢ ELAPSED TIME® 3 / NO,PLOT FILEBe 0 / NSURF EXEC, VERSIDN é~18-72 see#
BB RR RS RN Rt naBbigen 2 ] * S
Q..-I.ID.I.I...l.I.I.l..‘..li’..Q'Q.'l....i."lll.ll.l.ll‘.l."
T
[ B e T — - _ - .
JOBFLAG 1 2 3 & 5 & 7 B 9 10 11 12 13 14 15 26 17 18 19 20 EXAMPLE NO,5 - DEBUG-DUMP DEMONSTRAT]ONs NFLG(20}% &  PAGE
ValuE 3 0 p 20 2 2048 010 O0DOCOTDQP {0 & ALFaF +B0  MACHND® ,0000 alLTITUDEaRsssas 1%
XAL11/78  XA(2)/C  Xald1/C  XAU4)/C  XadSHAC  %A(6)/C  XAT7)/C  XaAlLB)/e  XA(S1/C ®a(10)/C
10000 1,0000 +0000 ,0B00 ,0000 0000 0000 +0002 Q000 .onoon
% 17 Zal13/70  Zal2)/C 2a031/C  Zat4Y/C IALSHAC ZAUB)/C ZALTIAC ZalB)se Zal9IsC zatioN/L
, 0600 . 00T0 10000 By afafal] L0000 +DEDD 08909 +0000 +0000 40009 ,00go .0onc
,0600 10,0070 10000 +0000 0000 10000 10000 .Q0D0 0000 10000 10009 L0000
J X ¥ z WL EW oWl oC 0§
1 1 -6.667+00 5,000 6,667+00 5,687+00 6.487+00 7,500¢00 5,000401
2 1 =5.960=0R $.000 0,000 0,000 6.567400 7,500400 5,000401
3 1 6.f67+0g 0,000 8,667+00 6,657+00 6.667+00 V,500+00 5.000+01
1 2 -&.ta?+00 5,000 B,687400 0,867¥00 5.657+00 2Z2,500+00 1.067+01
2 2 -5.9s40-0q ©.00Q 2.000 2,000 S10647+00 2,500#00 31,ea7#01
3 2 s&.naTsgp 3,000 6.867+00 S,647+00 &.687400 2,300400 1,667401
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6.6 EXAMPLE PROBLEM # 5, DEBUG-PRINT OUTPUT OPTIONS (CONTINUED)

J K XV Yv v 11XV 1YY 1V XN ™ IN XN 1¥YN 1IN
1 1 -5,250-01 =1,000+01 0,000 0,000 1.0p0«0D 0,000 3,125+00 =6,687+00 C,000 D, 000 a,000 1,000+00
2 1 =-6.250-01 ~3,333+00 0,000 0.000 1.0p0%00 0,000 J,125ep0 -3.%60-08 0,000 0,000 0,000 1,000+00
3 1 -6,750-~01 3.333400 op.000 0,000 1.000+00 ©,000 3.4125e0D0 &, 647400 0.000 8,000 a,000 1,0C00+00
L 2 S5.625+p0 -1,000401 0,000 0,000 1.000+00 0.000 &,875epD ~8,647+00 0,000 a,000 0,300 1,000400
2 2 5.62B+0rp =3,333+00 0.000 0.000 1,000+00 ©,000 4,875eq0 =5,960-08 0,000 0,000 0.000 1,000%00
3 2 5.625+pn  3,333+00 0,000 0,000 1,0Q00+00 0,000 &,875s00  0.867400 0,000 0,000 0.000 1,00Q+p0
VORTEX LATT[CE HMATRIX DETA[L~SURFACE NO,m 1/0 1, 1)
AARINIAAER I YRR R H R R RARAt R4t aniannnoEnrsbbrrbad
J K NP NG WFS{MATY VIN(MAT) P(X) P(Y} 3] BLX) airy R(Z) pix) DY) ptZ)
2 01 1 1 =A716-01 1113400  L312%+01 -,5960+07 Q000 = 82D0+D0 =, 3333+0l 40000 -.8250400 3333#01 ,000Q
2 1 1 7 -.A716-0)1 =,5g1p~01 L, 23125e01 -, 596007 ,0QC0 =, 8250+00 3333401 ,0pOD =.4230«00 ,1000+*p2 ,0000
zZ 1 1 3 -,A716-01 ,2976=-01 ,3125+0L =,3980-07 ,000D yBELARL = 3333401 1085400 L, BE16401 L333340L 1085400
2 1 1 4 =,8716-01 =+,6888=01 ,3125+p1 -,5%4p-07 000D PS0L6e01 3333003 1D854Dn L 342540f 1000402 ,0000
3 4 2 i -.A716-01 =, 20%05-G1 ,23125+01 ,8847+01 000D =, 42B0eg0 «,3333+0% 0000 =, 4230aD8  ,333)+01 0000
3 1 2 7 -.a716-01 ,10724pp  ,3125%D1 ,66867+01 ,00G0D - 8230400 3333401 ,DOOD =, 8250e00 ,1D0D*G2 ,000Q
JOBFLAG 1 2 3 5 4 7 8 9 10 :f 22 13 1a 15 s 37 18 1% 20 EXAMPLE NO,5 - DEBUG-DUMP DEMONSTRATION/ NFLG(20)k & PALE
VeLUE 3 ¢ ¢ % 0 2 2 0 0 0 4 0 Q OO0 DO 1 O B aLFA® 5,00 MACHNO® ,0000 ALTITUDES®sssss 18
J K NP NG WFS(MATY VINCMAT) PLX) P(Y) Pl BiX) B(Y) Br)y ogx) o) ot}
3 2 3 -, A716=01 -, 3346401 ,312%epl 8687401 ,0DOD JEB16%0Y =~ 3333495 ,1p8S5epp  ,B6ibepi ,3333+pl L 1085#00
3 2 4 -,A716.01 ,2002-01 .3125+01 4647401 QOO0 yBE16#01  (J333+Qf 108500  B62BeDpd  ,100D*02  ,0000
2 2 3 1 -.25RH+3g0 ,9435-01  LEB47+pl -~,B96p-07 ,32G6«QD -, 6250¢00 =, 3353401 0000 -~.8250e00 .3333+p1  ,0000
2 2 3 2 -,2508«gp -,9275=01 .G6BAV4pLl =,5%6p-07 280400 -,528p4pc  ,3333+pl 0000 =,4250«00 ,100D*p2 ,0QOQ
2 2 3 3 -,256B+00 .1Bi4epg ,6B47+p1 ~,5760~07 ,I256+00 5614401 =, 3333+Q1 4108500 9616401 333301 ,10854p0
2 2 3 4 -,2588+00 =,3772-01 6847401 -.5980-07 ,32%6+00 ,5816+0% ,33I3+01  ,1085e00 ,%625401 ,1000%02 0000
3 2 4 1 -,8716-01 -, 2B)1~(01 .6875+01 L, 6867+01 L0000 - 8250%00 =,.3333+01 0000 =, 4250600 ,3333+p1  ,0000
32 4 2 -,A716-01 ,9421~01 LEB7S+Q01  ,56487+401 0000 =, 625p%0D 3333+l 0000 ~.$290400 ,1000+02 .000DO
3 2 4 3 -,8716-01 -,1977=01  LA875+Q1 L, 8847+01 0000 $5814¢01 », 3333401 ,1085+00 ,B4164p: ,3T3Ipl  ,1085%Q0
3 07 4 4 -,A8716-01 ,17934pp  ,6875+4pL  ,6667401 ,0Q0D PI8L6+0L 3333401 1085400 5625401 ,1000%02 0000
LiFT DISTRIBUTION DETAlL-SURFACE ND,= 1/ 1, 1}
IR R R R Y e Y P P F S S F RIS Y Y
N PLX) 7YY PLZ) AREA CPN G{X) GiY} GLZ) VIiix) vitY) VILZy GAMA
11 - 625 -6,687 +003 50,0000 L3923 (08384 «C0oao 99673 00054 +0paés8 ,0D332 =, 147201
1 2 5,620 -6,687 1054 16,6687 10302 -.00p38p  -01627 (99893 100287 w,ppA72 109084 -, 3780701
2 1 -, 028 =000 and Soacooo 3178 =, p1521 00000  1,004%0 Op54L +oo2e0 p1O236 =, 1192401
2 2 5,615 . 000 1109 16,8667 LRP4Z =,01031 00000 99872 A0Qe53 gpane P0RT4T = 4243408
3ot =525 5.8657 .agn 59,0000 3925 » 08284 «gaogu 99673 «OED54  =,gpBsE ,0p332 =, 1472401
3y 2 5,620 S.687 054 16,6867 L0302 =, 00380 .01627 (99893 Wag28? nné4’z JO¥nE5 =, 378g=01
SECTION alRLOAD COEFFIGIENTS-BURFACE NG,® 1/0 1, 1)
SRR R R PN E P IR AR R I BUCARRRERE R PR RN AR RE T RRE RS
J Ye Y z W SCN 5CX Scy sCU SMP (/4 SCLC/B 150 1YL 1Z4
2 -.g0on -,090 1002 «030 4870 Lopez 14844 ,0430 1245 , 2423 +0ind . ooon -, 999%
30 L3333 4,857 1020 4,807 3010 ~.0247 3n20 10244 (0141 11530 \0038 -, 0183 - 999V
JOBFLaG L 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1¢ 17 18 19 2p EXAMPLE NO,® - DEBUG=DUMP DEMONSTRATION/ NFLGI20)® 5  PAGE
vaLue 3 or 7 0 2 00 031 % D OO OCO L O % aLF4r 3,00 MACHND= ,0000 ALTITUpEz#=ssas 17
INTEGRATED AIRLOAD COEFFIC{ENTS-SYHFACE NRS,3 1 = 1
LA A L R L R R R S TR T e L T I A PSR R YRR L R LY Y ]
E Ech ECX ECY ECL ECD ECHP ECHR ECHY EXa EZA £§ MGL EB
1 363G - n144 L0019 L3629 L0175 -,0321  -,0Q000 -,0000 yug L80 2gn,o0 10,00 20,00
i 2164 Y164 «00J0* 10145 D178 (0041 =,0000# +00Q0s WD .00= 200,008 14,00 20,00¢
wrx AIRLOAD SUMS sus
&C 3630 -.0144 +Qooe P 362% W0L7A -.0321 -.0000 -,0000 »00 Q0 204,00 10,00 20,00
LG VTP -.o0029 L0000 0726 L0038 -,0008 -,0000 -.Q000 .00 .00 100,00 100,00 16000
AC PI164% L1564 0Dage 101494 0474 ,0043%  ~,0000+ ,0000= boe (O00» 203,00« 14,00« 20,00*
ce $2033s L3743 +0G2ge +2030e N k-1 .0001%  -,0000% 10000 00 «Q0» 1003.00« 10Q,0C0+ 1G0.DD*
* DETERMINAMT= ,1D73+02 » SGaLEw ,7042-0L ¢
weew JOW TIMe= 4 / ELAPSED TiME= 4 / NQ,PLOT FILES= 0 / NSURF EXEC, VERSIDON f-1B-7p #a4d

R R Ly e T Y Ty Y Ty YY)
LA A A L P Y R R R Ry )
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6.6 EXAMPLE PROBLEM # 5, DEBUG-PRINT QUTPLT GPTIONS (CONTINUED)

R _ § = ; N I~ —— — I~
— —
JOBFLAG 1 2 3 4 5 & 7 B 9 10 11 12 13 14 18 18 17 10 19 20 KXAMPLE NO,% - DEBUBSDUMP DEMONATRATION/ NWFLG(Z0)3 & PAGE
ValUE 3 6 o 9 0 2 @ p 0 0 1 0 0O o g 0 @O 1 Q9 @8 ALFA®  ,00 MAgHNGS ,DODD ALTITUDEmEsnses 20
XAILI/T  XACZI/ZC  XACSI/E  XAG4)/D  MACEE/C  RACEIZC  XACTI/E  XALBi/C  XAL9I/C XA(1Q1/C
(8300 1,0000 o000 ,anga 10009 10000 Japon ,ooos +0oog ,0000
¥ ¥ Tat13/7C  Zat2ise TSI Zatadsc  RAGSH/C  ZACOI/C ZALTIZE  ZalBi/e  ZALPI/C ZALL0)/E
0300 ,003q 10020 10000 +9000 10000 10009 «QQ00 +0D00 000D »080o 000
L0200 10,3820 10300 ,ogoa 0090 1aaan +0000 1000 .Qaoo 10008 +0000 L2090
J oK [ z Wl € oWk 14 s
1 1 =8.647405 0,000 &,867+00 6,667+00 6,687+00 7,300+00 3,C00e01
2 1 -5.%p0-08 4.000 0. 0op o, 360 6.667400 7,300%00 3,000%01
3 1 6.867+00 0,000 &, 667400 6,587+g0 6.687+00 7,30D400 B,000+0)
1 2 -6.687+00 G.00D 5,887400  6,687+00 6487400 2,300+00 1.667401
2 2 =5.930-08 2,000 0,000 0,000 6.567+00 2,%00400 1,847ep1
3 2 s.687+00  0.000 5,4874D0  6,687+00 6.487+00 2,500400 L.067w()
J K v Yv v iay 1ry 12y N YN IN 1XN EAL] 1IN
1 1 =-6,250-01 -1,000451 0,000 0,000 i1.000+=00 0,000 3,125400 =8,667+00 0,000 0,000 0,000 1,000+00
2 1 -4.250-01 =3,333+00 0,Q00 n,pec 1.000+00 p,00D 3,12Bep0 =8,960~08 0,000 0,000 0,000 1y000+00
3 1 -6.250-01 3.333+00 0.000 0,000 1.00000 0,000 3 12%e00 6,687+00 0,000 0,000 0,000 1,000+00
12 5.625+00 -1,000401 0,000 0,000 1,000%00 0,000 §,B75+00 -6,867+00 0,000 0,000 0,000 1,000+00
2 2 S5.625+p0 =3,333+00 Q.000 0,000 1.000%00 0,000 4,873e00 -5,060-080 0,Q00 0,000 0.000 1,000+00
3 7 5,.626+g¢  3.333+00 0,000 0,000 1.0D0%00 0,000 6, 875400 &,847+00 0,000 0,000 0,000 1,000+00
$0auGvl
P = ,31250000E+01: -, 59604645E-07, va0J09000E+90,
] = - 62200000E+CD: = 33333333401, ,00000000g+00,
D = -, $2500000E+00, (333333326401, 000000006400,
TANA & -, 43860892 E-01,
GaMa = L79577538e~01
PSIF = VI8P 9T4E+QL
vCos = L1520136BE+00, =,17101539E+80, ,MBLEBSRESDL,
SEND
LN AT
PEIF = -, 3489 974E+QL .,
veos = L 304027 35E+Q0, ,000COGOCE+DD, (BFA337IBELDY,
LEND
SDEUGYD
PSLF a ,23621825E+Q1,
veps = 30492735400, +0COOCDODE+DD. (932BBE43E01,
SEND
VORTEX LATTICE MATRIX DETAIL-GURFALE NO,®= /0 1; 1)
X N R R R TR N R Y R Y SRR NN TR SSSRSNSRS SRS L 40 203
J K NP NG VFS(MAT)  VINDMAT)  POX) PUY} PLZ) BX} Bty BIL) oLy ol 14
2 1 1 1 -,B716-01 ,i113%pg 3125401 -,B94Q-g? ,0COC = 6250400 -, 3333+02 0000 - 825060 3333401 500D
$DBUGYL
P = ,31250000E+0L,  =-,59604645E-07, .gooE0angE«0g,
B a -, 62508000E+00» 1 33333332g404, «GOGROCCAE*DD,
] = ~ . 6250000DE+QC JIRITIITBEHOL, 1000030005400
TaNa a -, 43660927E-Q1 «
GaMA = ,79577538E~01,
BSIF o L Y4RFLPTBESDL .
vCos = =, 15201 388E+00 -,17101540€+00, ~,348160870g+%01,
SEND
sbaucva
PSIF = -,90C40575E+0C,
vees = =, 11274380E+00, -, 15620919E+00, = 2582260540
SEND
L 1E AT
PSR a ,4B349IPIELDD,
yCos = =,1127438DE+00:  -,15628919E+00, =, 2Q98T7647E¥Y,
SEND
S0BLGY1
P a LAL2SO000E+0L, -,59804645E~07, .30000000E+00,
a = -, 6250D000E+00:  =,10000000E+02, ,00a09000E+00,
o = -, 62%Cp000E+D0 « =y 33353533E+01 +00a00000g+00,
Tans = —.43860927E~01,
GAMA = +T9BTIEIBE=01.
PSIF = LoD085574E400,
veos = L 39260878E-01s -, 147Z6204E-D1) (BFP4ZR4SE400,
$END
$0gUGv2
PSIF =z - 34891976E+01,
yCos = =, 11274281E+00, +19628920E+00 =,2508225687€+01,
SEND
[1aE 11400
PSIF = L48349395E+00,
¥cas = - 1127 4384E+00, (1BBZB920E400, -, 20P87E47EvDL,
SEND
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6.6 EXAMPLE PROBLEM # 5, DEBUG-PRINT GUTPUT OPTIONS (CORTINUED)

— - - .
~— ey | = r\\'* ‘\Jm__—__ B — —
PSIF = »A8490%90E~-02,
vees 2 “ 014715602, -~ 4P002358E-02. ~2853ZB30E+0G,
SEND
SCBUGVL
P = L542025249E+01, JOH0ABBOAESDL, \5A283035E=04,
B = +5615%049E+01, ~y33333333e+01, +10853007E+00,
0 a .56155049E+01, 1 33333332E+01 1108530078 +00,
T&N& s -, 43860927801,
GaMa = L7857753BE-01,
PSIF ® «6671316BE+00,
yeas = < 29C9943%E-D1, +EB0ZB7RVE-C2, +6B64BED P00,
SEND
$oaugv2
RS|F . -.2I04N09IE+QL,
VCOS = -.58332713E~01. ~,2088618006~01, " 13353522E+01,
SExnO
$0RUGY S
PSIF = L14523004E-01,
VeOSs = =+ 43838E99E-0L, ~,288616Q0E=01. =y 13340BABEDL,
SEND
$DBEUGVL
P = + 58202524401, 2 BOOLLEB4EFD], +B4265035E=01, ()IBI
B . (56155049E4q1r  ,33333332E+01r  .10B530p7E*0Q: cglj\léi
5} = 8250 000E+01 (PPIRIGCEE+Oy »000C0gggE+Qa, . ()}F _l; })
TaNa : - 43660927E-01, POO AGE
GaMa . ,73477538E-01, }2 Iﬁ
PSLF = ,20C42719E+01, (2 1;
vcos : L A7413603E01 32488731601, 20021014401, lqulr
SEND
$0BUGv2
PSP s -, 27092719E+01,
veps a (17402721400, (63937482001, 40042028 +0%,
$END
$OBUGVD
PSIF z +00630000E+00.
vCos . +17482721g+00, S4937452E =014 JA0D4202BES0Y, .
$EN
0 LIFT DISTRIBUTION DETaLL=SURFACE ND,® 1/¢ 1, 1}
LAl Rl R Y L Y P Y PR Y Y S Y]
4 " nexy PrY; P(I; ARER CPN G(X) LYy {2y VEi(X) yItY) VitZ) GaMa
1 1 -, 628 LAY .00 50,0000 3923 08384 +DOGo0 (PR673 L0054 ,00548 JP0332 o, 14728001
1 2 5,820 -8.887 054 1b, 6667 .0302 ~,00380 -.01427 L TRARD 00287 -, Q0472 (0F0B8 = 378p=p1

JOBFLAG L 2 3 4 5 & T B 9 10 11 12 13 18 15 18 17 18 19 20 EXAMPLE NO,5 = DEBUG-DUMP DEMONSTAATION/ NFLG(20)® §  PabE
VALWE 3 5 ¢ U 90 2 D D 0 0O t O O O O © O 4L o 8 ALFAT 8,00 MACKND= ,0000 ALTITuCE=sssvss 21
J oK PUX) PCY) Pi2) ARE4 CPN GLx) Giv} G2 Vit wilY) 71584 GAMA
z2 1 -.628 ~.000 ,000 80,0000 L3178 -,01821 00000 1,0016Q (Dgsal 100000 110238 =, 1192401
2 2 5,618 ~ 300 V10% 16,6687 L9942~ 01032 100900 199472 100253 105900 (09747 =, 1243401
LY -, 628 8,667 .298  5pe0000 3925 108384 109000 199073 100054  =,0g588 L00332 =, 1472401
32 54620 b, b67 1054 18,6687 .0302  -,00380 101827 LT 100287 100472 109088 =, 378p-p1
SECTION AIRLOAD COEFFJCIENTS=SURFACE NU,» L/( 4, 1)
LA A 2 L T N S Y Y SISt
N] e ¥ z W SCN (o4 sci SCD SMP (/4 SCLCsB FR.(N bR (N 121
2 -,f000 - 320 009 000 L4870 L0062 RN L0430 -,1245 L2423 L0103 0000 =, 5999
3 43333 6,867 1020 5,667 L3010 -,p247 n2o 10241 10141 11510 0038 -,0183 -~ 9999
INTEGRATED AIRLDAD COEFFICIENTS=SURFACE ~QS,3 1 = 1
LA L Y Y Y Y s 1] EEEREER PR ED
E ECH ECX ECY ECh ELD ECHR ECHR ECMY EXA EZ4 ES EMGe EB
1 VIEIG - n1d4 1030 . 5829 ,0173 - a324  -,0000 -,0000 ,00 ,00 200,80 10,00 20,00
1 0164 (184w » 0020 149w 0178w 00%1s =~ ,D00OQ* 13000 209 00 200,00 10,00~ 20,00*
ser JIRLOAD SUMS =as
ic -3630 -, 0194 10093 3629 L0173 -.p321 -,0000  -,0000 00 W00 200,00 10,00 20,00
Lo L 13003 G726 003 -.90g8  -.00m@  -,0000 149 00 190390  100¢00 100,00
AC (C16%e L G18dr 00078 L0149 ,gy78e  On4ls  =,0Q00% L0000 a0e (00+ 200,00+ 10,008  20,00%
L6 <103%e L0S33e L0gD3% .003oe .0p36e  LoUGle - ,0000% 10000 100 »00% 1000.30% 100,00+ 100400°%
* DETERMINANTZ® ,1073+02 » SCaLEe ,7042-0) »
JOBFLaG 1 2 3 045 6 7 B 910 11 12 13 14 15 16 17 18 19 20 EXAMPLE NO,2 - DEBUG-DUMP DEMONSTRAYTION/ NFLG(ZD)}* B PAGE
VALLE 3 9 ¢ 2 0 2 3 2 a p 1 p e 9 o0 on 1p 8 4LF43 5,00 MACHNO® ,0000 ALTITUDLI®®+ass 22

vess JOB TIMEZ 3 / ELAPSED TIME= 7 / “Q,PLQT FILES= 0 / NSURF EXEC, VERS[ON B~18=7g7 swes

tapkmgcIze

iR R L
B T
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6.6 EXAMPLE PROBLEM # 5, DEBUG-PRINT OUTPUT DPTIONS {CONTTNUED)

[

— } —

JORFLAG 1 2 3 & 3 B P 10 11 12 13 14 1% 16 17 1 1% 20
o]

& 7
2 00 00D % 0 0 0 0 0 1 % 06

EXAMPLE NO, %

-

T

~

- DEBU=DYMF. DEMANSTRATION/ NFLG(AD)P 4§ 'ggﬁ

Vabue 3 0 e O aFan ' (00 MABWNO® (0009 aLTITUDRamsnsad
Kalg1/0  XA(R)/C  XAUBIZC  XAL4)/C  XA(B)I/C  MAls)/C  KACTH/E  NaLB}/C Nai9r/C XlliuPID
,aapa 1,0000 40009 (0090 ,0000 0000 10000 nood 0000 N
X ¥ Tal13/C  ZALEI/C IAU3N,C ZACa)/C RAMBIG ZatalsC IALTM/T IAIB/D IAte)sC  ZALLOI/C
,a300 3009 40000 L0DED ,QeoR ,0noD ,oooo .aboo L0000 Looog «0008 ,0000
.ooed 10,0000 «0000 D000 (3000 L 6000 Q000 ,0Don »000n 0000 .0ooR
4 ox ¥ z L1 ) EW oWl DG D&
1 1 -B.bET0D G000 6,667+00 6,687+00 &,667400 7,500e00 5,000401
2 1 -5.950-08 0,000 D+ECD 0,000 &.667400 7,%00+400 35,000e0%
3 1 6.687+00 0,000 B, 5E7+00 8,647400 &.647¢Q0 7,500e00 B,000401
1 2 ~6.687+¢00 0,000 6,667900 6,607+00 6.667400 2,500400 1,667401
? 2 -5.9¢c-08 C.Q00 0,000 0,000 5. 647400 2,300400 1,867e01
32 6.687+pn 0.990 6,B67+00 6,467¢00 6,547%00 2,300%00 1687801
J K XV by v ixy 1Yy i2v AN ™ IN XN 1YN 1IN
1 1 -6,260=0¢ -1,000%G1 0,080 0,000 1,000400 0,000 3,1254p0 -4, 667400 0,000 0,000 0,000 1,000%00
2 1 -8.2%0-01 -3,333«00 0,000 9,090 1,900400 0.000 3,1254p0 =3.980-08 ),000 0,000 0.000 1.000*00
3 1 -4,750-p1 3, 333+00 0,000 0,000 3.000+00 0,000 J,125ep0 6.687¢00 0,000 0,000 04000 1,000%00
1 2 5.625+0p -l.c00*01 DL,O00 0000 1.900+00 0,000 6,875400 =6,667+00 0.000 0,000 0,000 1:000400
2 2 5.62%gp =3,333+00 0,000 g.ooe 1.000%*00 0.009 &,878%Q0 *3,74p=0% 0,000 0,000 041000 14000+00
3 2 5.625+pp 3,333%00 D,000 0,080 1.0p0400 0,008 4, 078400 §.487+00 0,000 o000 0,000 1,040+00
SOBUGVL
g B L31250000E+01, -, 59504545E=07, ,00000000ESDD
8 = -, 62%00000E+Q0. =, 33333IIIE+0L, +00000000€+00
2 & -, §2500000E+00, V333333326401, ,00000000€+00,
TANA = -, 43860927E=p14
GAMA = L 79%77538E-01,
PSIF = JI4APLOTAEFDL,
veos = L15201388+00, -, 3TL0163FE+00, (34016869401,
SEND
$bBUGY2
PSIF = e 34091974E401,
veos = ,30402735E+00, ,00000000E+CD 16P833TIBES0L,
SEND
10BUGY3
PSIF = L, 23521 825E+01,
vEos a 304027356 +00 ,D00A0000E+T0, L932B588IE40L,
SEND
SREFLEX
PX = .C0000000E+00.
pY = -, 42%20000E+00,
X1 = L1C03R19RE+0S,
Yi = .0DB00AOCE+Q0,
] = -.87254430E-01, -
ALFéR = LBT2E6430E-01, ABOUT 50 PAGES OF OUTFUT OMITTED
Rx = -l 1QC0O052E#0S, _-\\“\\ ;
RY = ATAZO012E403, - e
IL = ,10CCQ0GDE+DS ¢ -
tosk a L $5619471iE+00,
SEND : -
S$REFLEX _mw/B Xy ivy, 1In
(-3¢ 2 «19923998E+05, _
PY =z L1742924BE+04, ”,,»f' B =, 124% (2423 20103 L0oen -, 9799
X1 = L100IB19HE+DS, - Ju24y 10141 L1540 ,0038  ~,0483 9999
Y1 = ,040000R0E+QD,
P = — WT2E643DE-T1 _
ALF4R ¢ (R7266430E-04 ¢
N o
RY = , + -
1L e .1050“““'_—””"’INTEGRATED alRLOAD GOEFFICIENTS-SURFACE N5.7 1 - 3
¢OsR = - P P TR TR T LR R ET R TR L LR LA LA At i
SEND
we- -
/,,”;r_—:cN ECX ECY ECL ECD ECMP ECHR ECHY EXA £ ES EHGE EB
1 L3830 -,0144 ik 3829 L0173 -.0321 -,0000 -,0000 00 ,90 2g0,00 10,00 20,00
1 'is4e  .cibde L0000+  ,C14%e  ,017d»  ,p041s  -,0000% 0000 100+ .gO« 200,00« 10,00  20,00%
ada A[RLOAND SUME eus
14 L3830 -,5144 Q002 L3629 ,0473  -,0321  ~,0000  -,QOCO a0 .00 200,00 104080 20,00
G 726 =-,002% <0039 Q724 .op3%  -.0006 -.0000  -,00OC 100 L00 1000.00 10000 10000
14 Vi16ds  Lgi6ds 0000 0149+  .0178+  ,0044e -,0000+  ,00COS y0Q* (00% 200,00 10.00%  20.00°
44 L2033 QD33 10030 ,0030%  .003és ,000%¢ =-,0000+ +COQO* (oo +00= 1200,00s 100,00 100,00%
s DETERMIM&NT= ,1073+02 = sCalEs 7042-01 #
JORFLAG 1 2 3 4 % &6 7 B § 10 11 12 13 14 15 156 17 18 16 20 EXAMPLE NO,% - DEBWG-DUMP DEMONSTRATION/ NFLG(20)® 16 PAGE
ValLUg 3 0 - ¢ 0 2 0 O 0D @ 1 a0 0 & B 1 1 018 ALFAT 5,00 MApHNDs ,0000 ALTITUpEwsweans 27

«aps JOB TIME= & / ELAPSED T[ME= 13 / NO,PLOT FILES=

AR EERRBRRAR P BEREER TR r R edBtuNt e 23]

e L L T S e R T S et bt ol e ol
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6.6 EXAMPLE PROSLEM # 5, DEBUG-PRINT DUTPUT OPTIONS (CONTTNUED)

XQF NSURFT
- - - I~ . —_— I~
T ~— - -
1.032000+00 1.680000+DC 3.03p000+00  -2,930000+00 =9.780000=02
TLB55000+00 -4.390000+G0 =-3,380000+00 5+670000+00 T.103000+00
3.216000+00 B.900CQ0+0C -1.16T000+0L 8.323000+00 9.992000+00
3.031000+00 ~«1.030000+QQ 4. 180000«00 2.073000+00 9.781000-01
1.632000+01 5.690000+00 -3,600000+00 3.780000-02 1.514000+01
3.220950-01 2.93111501 9.4242165-03 -8, 727428-02 =1,363442-01
1.0915311=-01 L.615T780=-03 3.541707-02 1,522940-03 -2,351400-02
—8.700874-02 ~1,250476-08 -4,201933-02 1.070551-01 9+ 247558-D2
—2.4%AT10-02 - 1.494837-02 3,317090-02 A.115159-32 -2,020226-02
~2.A08256-01 =2,303324-01 =~3,456437=07 B,4l7013-02 1.8%6T21=01
1.000000+00 -3.449447-18 4+ 338809-19 -1.782157-18 F.45944T-18
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6.7 PLOT-QUTRUT
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6.7 PLOT-OUTPUT {CONTINUED}
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7.0 PROGRAM DESCRIPTION

7.1 Operating Procedures

The "TRW Vortex-Analysis Program #HAO0LO0B (N. SURFACE)" is written in
Fortran V source language for execution in the UNIVAC 1108 computer, with
a 65K core or a computer of similar configuration. Five separate execution

modes for the program are permitted:

D) XQT ISURF or XQT NSURF

Two main execution modes for solving lifting-surface problems by

the vortex-lattice method are permitted. NAMELIST statements are used ex-
clusively for input of numeric quantities along with "A" formatted read
statements for titles and comments. Card input and tabular printed output
are on units 5 and 6 respectively. In addition to the program PCF tape,
which is assigned to an unused unit, the following units* are also used:
Unit 1 (KT1l) Input data is étored in unit 1 for all the cases that
are to be executed.

Unit 8 (KT2) Output plot-data tape or drum physical unit assign-—
ment that is required as an input for the auxiliary
execution mode.

Unit 3 (KT3) Work tape or drum physical unit assignment.

2) XQT ISURFT or NSURFI

Two test execution-modes for determining the accuracy of the matrix

inversion procedure are permitted. The test execution-modes require no

input data. Tabular printed output is on unit 6.

3) XQT TRWPLT

One auxiliary execution mode that is used for obtaining Calcomp or
4060-microfilm output is permitted. This mode of execution requires two
modes of input, a tape or drum file (Unit KT2) containing the plot data
accompanied by pﬁnched—cérd input describing the manner in which the data
is to be plotted. A generalized inpuﬁ processor is used which compares
the input symbols to an internal symbol table and stores the data in the
appropriate address. The card format, which is input in unit 5, consists
of BCD symbol equivalences to the input data in a free-form mode. Printed

output is in unit 6 and plot output on magnetic tape (PLT tape assignment),

#Units, 1, 3, and 3 (KTl, KT2, and KT3) may be reassigned in execution
(see input instructions).

7-1



fAnd 4

VARTEX-LATTICE ANALYSIS PREGRAM (HAQ10B)

I T i 1
F 7 XGT NSURF ~ 7 XQT NSURFT - 7 X2T [SURF ~ 7 XQT JSURFT
EXECUTION MPDE EXECUTIPN MPDE EXECUTION MPDE EXECUTTEN MJDE

A0l MSURE(MAIN) FoAl8 NSURFTIMAIN) - 01 [SURFIMAIN) - B20 ISURFT(MAIN)
- AG2 RLKDAT - Al4 DMATIN - B02 BLKDAT ~ B13 DMATIN
- AQ3 LEFT - A17 PAGE - BO3 LOFT - B19 PAGE
- baD4 LIFTX - B4 DLIFT
- ADS ABPRTY - B0% INTERP
L A08 CORDF - BO& DLINER
- AD7 CAMBER - BO7 SPAN]
- 208 FLAPS - B0B CHERDI
- 409 FLAPI - BO9 CHERDT
- A1l0 REFLEC - B10 FL.APS
- all ISBMET - Bll VARTEX
- Al2 RETATE - B12 REFLEC
- 413 VPRTEX - B13 DMATIN
- 214 DMATIN L a14 p@PTP
- 415 nNQTP . - B1% CR@SP
- 416 CRASP - B16 RATATE
L 417 PAGE - B17 CURFIT

- Bla CURVE

L B19 PAGE

FIGURE 7.01 - TRW VORTEX-LATTICE ANALYSIS PROGRAM QVYERLAY STRUCTURE




o _._____END @F FILE CARD (LAST CARD}

1

AUNILIARY EXECUTIPN MBDE TRWPLT

# TRWPLT INPUT DATA
/9 XOT TRHPLT

$ENDJPES

/t SERD
y TNPUT DATA FPR LAST CASE
STHPUT

TITLE FpR LAST CASE
$END

|
i
e T = 1
| MAIN EXECUTIPN MPDE ISURF PR NSURE

SIRPUT
/ TITLE FgR NTH. CASE } |
7 _SEND ‘
THPUT DATA FPR FIRST CASE ‘
$INPUT
"TPWENTS (3 GARDS e
TITLE FPA FIRST CASE | 1}|
T X0T MPDE  (MODE = 1SURF PR NSURF) i‘l .
TAL X
IN X i
FEF X (RECUTRED FPR TRWPLT) } TAPE CARDS
TRW % —
7 407 CUR

7 ASG F_ (REQUIRED FPR TRWFLT} |
¥ v ask x=A10202
TN WG FILE REQ. TAPE 1 FHE3Z 3 FSTRN
7 PLT  (REQUIRED FOR TRWPLT 4060-MICRCFILM CUTPUT }
71 RUN T54589,TRW, 999, 33034, [033A,P ,B,2 GAMEZ, A P

-- JPB RUN CARD (FIRST CARD)

v = 7/8 PUNCH

FIGURE 7.02 - CONTROL DECK SETUP
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7.1 Operating Procedures (Continued)

The program overlay diagram for the main and test execution modes is
presented in Figure 7.01 (Page 7-2). The program control deck setup

is illustrated in Figure 7.02 (Page 7-3).

7.2 Execution Time

For the main execution modes of the program, i.e., XQT ISURF or
XQT NSURF, the execution time required to complete a single case is pri-
marily dependent on the total number of vortices or elemental surfaces
that are considered simultaneocusly in arriving at a solution. The other
factors that affect the execution time are due to the execution of the
special options of the program, such as: ground effects, lifting-line
extrapolated solutions, tape output, surface discontinuities (flaps or
tabs), and the execution of XQT TRWPLT, the auxiliary mode of execution,
for obtaining Calcomp or 4060-microfilm plots. A simple but approximate
estimate of the total execution time for completing a given job may be

determined using:

t = AT + N, x {( N =x AT ) + N, x AT
N
(seconds) 1 C £ 2( M) P 3 (7.2.01)
No. Surfaces
NM=NSX Z Ne,n
n=1 (7.2.02)
where: ATl = 20 Time required (seconds)} to load the program.
ATZ = Time required (seconds) to obtain a single vortex-~
lattice solution (see Figure 7.03).
AT3 = 10 Time required (seconds per plot) for the XOT TRWPLT
execution
NC = Number of cases to complete job.
= 1 No ground effects.
N
= 2 With ground effects.
Np = Number of plots.
NM = Number of elements in the vortex-lattice matrix.
N = 1 Unsymmetric loading.
S
= 0.5 Symmetric loading
Ne n Number of elemental panels for the nth, surface
»
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7.3 Program Organization

The present version of the "TRW Vortex-Lattice Analysis Program
#HAOL0B (N.SURFACE)'" that is described in this report constitutes an
expanded and modified version that was derived from two older prototype
programs., i.e., "TRW's Single Surface Vortex-Lattice Analysis Program
#HADO9A/B (ISURF)," and "TRW's Multiple Surface Vortex-Lattice Analysis
Program #HAO10A (NSURF)." The prototype programs were developed speci-
fically for analyzing single-surface and multiple-surface configurations
respectively. The present version (HAO1OB) incorporates the same analyti-
cal procedures and basically the same source-program code found in the
prototype programs and differs only in the input and output format that
is used. In addition, the "TRW Generalized Plot Program TRWPLT
(Reference 35)" is included in the PCF tape for providing Calcomp and
4060-microfilm plot—output. Five separate modes of execution are per-
mitted (see Section 7.1) that include: (1) two main execution modes for
solving lifting-surface problems by the vortex-lattice method, (2) two
test execution modes for determining the accuracy of the matrix inversion
procedures, and (1) one auxiliary execution mode that is used for obtain-
ing Calcomp or 4060-microfilm output., The source program (absolute and

symbolies) in the program PCF tape is arranged in the following form:

lst. File 2nd. File 3rd File
{(No Plots) (With Plots) (Backup)
NSURF NSURF NSURF
ISURY ISURF ISURF
NSURET NSURFT NSURFT
ISURFT ISUGRET ISURFT
- TRWPLT TRWFPLT

The source program for each of the main execution modes (XQT NSURF or
SQT ISURF) is organized in the following manner: one main (driver) routine,
one block data (initial values) subroutine, one-vortex-lattice-geometry
calculation subroutine, one vortex-lattice-solution calculation subroutine,
and a number of special purpose calculation subroutines. The functions

performed by each category are as follows:

7=6



7.3 Program Organization (Continued)

Main (Driver) Routine

1)

2)

3)

4)

5) .

Block
1)

Read input data (Unit 5) for all cases to be executed and
store the input data in a drum file (Unit 1) for later use
and initiate calculations by calling the block data sub-

routine.

Read data for the first case (or subsequent cases) from the

data drum file (Unit 1).

Call the vortex-lattice-geometry calculation subroutine for
determining all the geometric pafameters that will be

needed.

Setup angle of attack loop and multiple-surface loop (if
applicable) and proceed to obtain the vortex-lattice-
solutions by calling the vortex-lattice-solution calcula-

tion subroutine.

Finalize the first case (or subsequent case) by printing
the execution elapsed time and the number of plot files
created. Go back to #2 and start the execution of the next

case.

Data (Initial Values) Subroutine
Stores data for the initial wvalues (built-in Tables, see

Section 4).

Vortex-Lattice-Geometry Calculation Subroutine

1)

2)

3)

4)

Calculate the geometry of the vortex-lattice for all the

lifting surfaces that are defimed in the input,

Calculate the geometric parameters that define each
lifting surface, e.g., the l1ifting surface reference

dimensions.
Output the calculated geometry for each lifting surface.

Output on tape (Unit 8) the geometry for each lifting-
surface using the special format required for the plot-

ting option (XQT TRWPLT).

&



7.3 Program Organization (Continued)

Vortex-Lattice-Solution Calculation Subroutine

1) Calculate the influence coefficient matrix.

2) Invert the influence coefficient matrix and determine
the vorticity or circulation for all the vortex-filaments

of the lifting surfaces that are considered simultaneously.

3} Calculate the airload distribution on each lifting surface

and perform all the required summations.

4) Calculate the section-airload coefficients and output same

as printed output and on tape (Unit 8) if applicable.

5) Finalize the calculations by printing the spatially-
integrated airloads for each lifting surface and the

net airload summations.

Special Purpose Calculation Subroutines

1) Perform calculations directed towards a limited objective.

The program logic flow diagrams for the main (driver) routine and the
principal subroutines of the program are presented in Figures 7.04 through
7.09 following Section 7.5. A description of the functions performed by

each individual routine are presented in Sections 7.4 and 7.5.

7.4 Program Routines for XQT NSURF

1) MAIN RAUTINE (AOQ1) (237 FORTRAN Statements)

This is the main routine or driver routine for the XQT NSURF execution
mode of the program that performs solutions for multiple-lifting-surfaces

problems by the vortex-lattice method.
2) SUBRPUTINE BLKDAT (A02) {55 FORTRAN Statements)

This is a block data routine where the initial values (built-in tables)

of selected input variables are stored (see Section 4.0).
3) SUBRPUTINE L@FT (A03) | ' (864 FORTRAN Statements)

Subroutine LPFT constitutes the vortex-lattice geometry calculation
routine. In this routine all the geometry calculations are carried out.
It includes the setup of the vortex-lattice field point coordinates,

unit vectors, areas, etc., and the caleculation of the reference dimensions
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7,4 Program Routines for XQT NSURF (Continued)

for each lifting surface that is input. Also, as a special option
(NFLG(19) # 0), the geometry of the vortex-lattice is output on tape oOr
any specified internal unit which is used as the input data-tape in the

execution of XQT TRWPLT for generéting Caleomp/4060-microfilm plot—output.
4) SUBRAUTINE LIFTX (AQ4) (1,178 FORTRAN Statements)

This is the vortex-lattice-solution calculation subroutine for multiple-
surface analysis (XQT NSURF). Imn this subroutine all the calculations
directed towards obtaining a solution for a given vortex-lattice origi-
nate, that include: calculate influence coefficients, calculate the cir-
culation strength of the vortex-filaments, etc. In addition, the section
airload coefficients, lift distribution, and spatially-integrated sums

of airload force and moments are performed.
5) SUBRGUTINE ABPRTJ (AQS5) (92 FORTRAN Statements)

All diagnostic and job termination output originates in this subroutine.
Tests are performed in this routine for selected key variables during

the execution and if unallowable errors are incurred the job execution is
aborted.

6) SUBRGUTINE C@RDF (A06) (60 FORTRAN Statements)

This routine calculates the planform dimensions at a wing station for a
lifting surface, e.g., Y, XLE’ XTE’ c, Cf, Ctab’ etc., as a function

of a function of a dummy argument W.
7) SUBRQUTINE CAMBER (AQ7) (53 FORTRAN Statements)

Subroutine CAMBER determines the normal coordinate of the median camber

line of an airfoil, i.e., Za/C as a function of X /C.
a
8) SUBRPUTINE FLAPS (A08) : {169 FORTRAN Statements)

This routine together with Subroutine FLAPI is used to .update the coordinate
and unit normal vector (no deflection) of a field point on the surface of

a lifting-surface due to flap and/or trim-tab deflection.
9) SUBR@UTINE FLAPT (A09) ' (28 FORTRAN Statements)

See Subroutine FLAPS (#8).



7.4 Program Routines for XQT NSURF (Continued)

10} SUBRGUTINE REFLEC {AlO) (53 FORTRAN Statements)

Subroutine REFLEC calculates the coordinates of a mirror image of a field
point using the ground plane as the mirror plane. It is used in the
ground effect analysis for determining the coordinates of the image vortex-

lartice.
11) SUBRPUTINE IS@MET (All) (27 FORTRAN Statements)

It transforms the coordinates of a given field point (P(X,Y,Z) to a new
coordinate system P(X',Y',Z') that is used to obtain an isometric pro-

jection of the vortex-lattice.
123 SUBR@UTINE R@TATE (Al2) (45 FORTRAN Statements)

It transforms the coordinates of a given field point P(X,Y,Z) to a new
coordinate system P(X',Y',Z') involving a prescribed rotation and

transiation.

13) SUBR@UTINE VPRILEX (A13) (189 FORIRAN Statements)
Subroutine VPRTEX calculates the induced velocity or influence coefficient $
for a field point P(X,Y,2) due to a skew-shaped horshoe vortex fil ament
of circulation strength I' defined by the field points B(X,Y,Z) and D(X,Y,Z).

14) SUBRPUTINE DMATIN (AL4) (149 FORTRAN Statements)

Subroutine DMATIN is a double precision, 100 x 100, matrix inversion

routine,

15) SUBR@PUTINE D@TP (Al5) (17 FORTRAN Statements)
It calculates the dot-product of two vectors.

16) SUBRPUTINE CR@SP (Alb) (20 FORTRAN Statements)
It calculates the vector cross-product of two vectors.

17) SUBRPUTINE PAGE (Al7) (43 FORTRAN Statements)

This subroutine causes a new page to be started and the job title and

job execution flags to be printed at the top of the page in the program

execution.
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7.3 Program Routines for XQT ISURF

18) MAIN R@UTINE (BOL) - (211 FORTRAN Statements)

Same as #1 (AO0l) except the solution for a single-lifting-surface is

considered exclusively.
19) SUBRQUTINE BLKDAT (B02) (55 FORTRAN Statements)

Same as ##2 (A02) except the solution for a single-lifting-surface is

considered. exclusively.
20) SUBR@UTINE L@FT (BO3) 935 FORTRAN Statements)

Same as #3 (A03 except the solution for a single-lifting-surface is

considered exclusively.
21) SUBRPUTINE DLIFT (BO4) (699 FORTRAN Statements)

Same as ##4 (A04) except the solution for a single-lifting-surface is

considered exclusively.
22) SUBR@UTINE INTERP (BO5) (406 FORTRAN Statements)

Subroutine INTERP is used to calculate coefficients from two exact
vortex-lattice solutions at different anples of attack. These coefficients
are used to generate arrays of approximate solutions that are based on the
lifting-line theory linearized analysis technique.

23) SUBRGUTINE DLINER (BO6) {601 FORTRAN Statements)

Subroutine DLINER calculates arrays of approximate solutions using the

‘coefficients determined by INTERP.
24) SUBRJTINE SPANI (BQ7) © (125 FORTRAN Statements)

This routine is. used to calculate constant and wvariable span spacing of

the vortex-lattice elemental panels.
25) SUBRQUTINE CH@RDI (BO8) , (77 FORTRAN Statements)

Subroutine CHPRDI calculates constant or cosine spacing of the vortex-

lattice elemental panels in the chordwise directiom.
26) SUBRPUTINE CH@RDT (BO9) (44 FORTRAN Statements)

Same as ##6- (AD6) except the presence of a trim-tab has been omitted.
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7.5 Program Routines for XQT ISURF (Continued)

27) SUBR@UTINE FLAPS (B10) (93 FORTRAN Statements)

Same as #8 (AD8) except the presence of a trim-tab has been omitted.

28) SUBRYUTINE VPRTEX (B1l) (190 FORTRAN Statements)
Equivalent to #13 (Al3),

29) SUBR@PUTINE REFLEC (B12) {50 FORTRAN Statements)

Equivalent to #10 (A1Q)

30) SUBRQUTINE DMATIN (B13) (149 FORTRAN Statements)
This is a double precision, 70 x 70, matrix inversion routine.

31) SUBRGUTINE D@TP (B14) {18 FORTRAN Statements)

Equivalent to #15 (Al5).

32) SUBRYUTINE CR$SP (Bl5) (21 FORTRAN Statements)

Equivalent to #16 (Al6).

33) SUBRGUTINE R@TATE (B16) (46 FORTRAN Statements)

Equivalent to #12 (Al12),

34) SUBR@UTINE CURFIT (B17) {103 FORTRAN Statements)

The CURFIT routine calculates the coefficients of cubics that are used

by the CURVE subroutine.
35) SUBR@UTINE CURVE (B18) (58 FORTRAN Statements)

Using the coefficients of cubics calculated by the CURFIT subroutine, the
subroutine CURVE determines the value and the derivative of a given function
at selected values of the independent variable. CURVE together with CURFIT

constitute a spline point (cubic), continuous derivative, interpolation

procedure used in the program.
36) SUBRPUTINE PAGE (B19) (40 FORTRAN Statements)

Same as #17 (Al7), except, the title and the job execution flag IFLG used
in XQT ISURF are output.
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7.6 Program Routines for XQT NSURFT and ISURFT

37) MAIN R@UTINE (A18) (76 FORTRAN Statements)

This routine performs a matrix-inversion test by calculating the inverse-

matrix and the unit-matrix using the values of a 5 x 5 built-in matrix.
38) MAIN RGUTINE (B20) (76 FORTRAN Statements)

Equivalent to #37 (A18).

7.7 Program-Logic Flow Diagrams

The program-logie flow diagrams for the main (driver) routines
and the most important calculation routines that are used in the main
execution modes (XQT NSURF and XQT ISURF) are presented in Figures
7.04 through 7.06 (see Pages 7.14 through 7,19).
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A) HAIN ROUTINE (AD1)

PUNCHED-CARD | _
DATA r=— 1
1
|

PRINTED
QuTPUT

L, .m g READ (UNIT #5) AND PRINT
= = = == ALL CASES TO BE EXECUTED

XOT NSURF
START

(UNIT #6) INPUT DATA FOR

Up 7O $ENDJPBS CARD, AND
STORE SAME IN ORUM/TAPE
UKIT #KTI

PRINTED | _
OUTRUT

{1090 CONTINUE )

KT1
K2 o = — = — ~
K3 =

READ (UNIT #KT1) AND PRIKT

== (UNIT #56) INPUT DATA FOR

FTRST/NTH CASE: JOB TITLE,
COMMENTS, NAMELIST $INPUT

I

MULTIPLY GEOMETRY BY
GSCALE FACTCR, ANE SET,
RSCALE= 1

DO 1420 K=1,NJPR

{JOB LOOP }

TEST FOR SYMMETRIC &
UNSYMMETRIC LOADS, SETUP
SYMLF FLAG

DO 1390 Lal.6

(nspLy Loop)

NST = HSPLY(1,L
Ns2 = NSRLV(Z,L

i

h51,LE.0, OR
NS1.LT.HS2

——————— CALL BLKDAT

DETERMINE YORTEX-LATTICE SOLUTION
CONSIDER SLRFACES NS1 THROUGH NS2

i‘ - CALL LIFTX{H51,NS2)

PRINTED
QUTPUT

1390 CONTINUE }

PRIUT JOB-TERMINATICN
QUTPUT

J

1320 CONTINUE

GO TO 1090

ORIGINAL PAGE I§

AT 2
FIGURE 7.0 - LOGIC-FLOW-DIAGRAMS FOR THE MAIN (DRIVER) ExecuTion saurmnes ~+ OO, QUALITY

{PROGRAM HAQ10B)
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B} MAIN ROUTINE (ED1)

PUNCKED-CARD
DATA B
|

QT 1SURF
START

-7
! READ (UNIT 45) AND PRINT
L — o (UNTT 26} THPUT DATA FOR
PRINTED -] ALL _CASES To BE EXECUTED
OUTPUT === = = = =-Up T0 SLHIJPBS CARD, AND
— — _{STORE SAME IN DRUM;TAPE
I UHIT #KT1
|
1
DRUM, TAPE .
UNIT K71
J0s0 m@
N

ORUM/ TAPE _

UNIT #KT1 -- ™/ READ {UNIT #KT1) AND PRINT
=~ (UNIT #6) INPUT DATA FOR
 — — | FIRST/NTH CASE: J08 TITLE,
| COMMENTS, NAMELIST STNPUT

PRINTED | _ _ |

ouUTPUT

MULTIFLY GENWETPY BY
GSCALE FACTMR, AKD SET
[SCALE= 1

COMPUTE VORTEX-LATTICE]
GLOMETRY

00 1360 H=1,

NJOR

{JOB LOOP)

TEST FOR SYMMETRIC &
UNSYMHETRIC LOADS, SETUP
SYMLF FLAG

DETERMINE VORTEX-LATTICE]
SOLUTTON

YES

CALL BLKDAT

={ CALL LPFT |

CALL OLIFT

CALCULATE ARRAY OF SOLUTIONS
HSTHG LIFTING-LINE THEDRY
AND YORTEX-LATTICE SOLUTINNS

CALL DLIHER

PRINTED
OUTPUT

__ _|PRINT JOB-TERMINATICN
OQUTPUT

1360 CONTINUE

GO TG 1090

ORIGINATL PAGE I8
OF POOR QUALITY

FIGURE 7.04 - LOGIC-FLOM-DIAGRAMS FOR THE MAIN (DRIVER) EXECUTION ROUTINES

(PROGRAM HAQTOB) [CONTINUED]
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A)

SUBROUTINE L@FT (AQ3)

SUBROUTINE L@FT

NSURF = NWING + NFUS + 1ABS(HVTAIL)

00 2060 NSF = 1, NSURF

PRINTED
ouTPUT

PRINTED
QUTRUT

BRUM/TAPE
UNIT #KTz

— — =—{0UTPUT VORTEX-LATTICE

(LIFTING-SURFACE LOOP)

COMPUTE VORTEX-LATTICE
GEPMETRY

CALCULATE
UNIT VECTORS

CALCULATE
REFERENCE DIMENSIONS

OUTPUT SURFACE
GEOMETRY & CAMBER

TF(NFLG(20),6E.1)
— — — OUTPUT VORTEX-LATTICE
GEOMETRY DETAIL

IF{NFLG{19).GE.1}
GEQMETRY DN TAPE

IMAGE OPTION 7
{(NVTAIL,LT.0)

THAGE GECOMETRY
CALCULATED 7

YES

|

2060 CONTINUE

CALCULATE IMAGE
{SYMMETRY ABOUT ¢)

FIGURE 7.05 - LOGIC-FLOW-DIAGRAMS FOR THE VORTEX-LATTICE GEOMETRY CALCULATION
ROUTINES (PROGRAM HAO10B)
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B) SUBROUTINE LOFT (BO3)

SUBROUTINE LOFT

ENTRY

COMPUTE VQRTEX-LATTICE
GEOMETRY

CALCULATE
UNIT YECTORS

1

CALCULATE
REFERENCE DIMENSIGNS

PRINTED

— __ _ _l OUTPUT SURFACE
GUTPUT

GEOMETRY & CAMBER

PRINTED
CUTPUT

IF(IFLG{10).GE.1}
— == —~ —|OUTPUT VORTEX-LATTICE
GEOMETRY DETAIL

DRUM/TAPE
UNIT #KT2

IF(IFLG{12).GE.1)
— — — —1QUTPUT VORTEX-LATTICE
GEOMETRY ON TAPE

FIGURE 7.05 - LOGIC-FLOW-DIAGRAMS FOR THE VORTEX-LATTICE GEOMETRY CALCULATION
ROUTINES (PROGRAM HAD10B) [CONTINUED]




\) SUBROUTINE LIFTX (AD4)

SURROUTINE LIFT%{NS1,H52

DG 1520 NSF= NS1, NSZ

PRINTED
QUTPUT

— = — — GUTRUT va(Nv;

LIFTING-SURFACE LOOP)

CALCULATE VMAT(NY) AND ANAT (NG,NV)
[.E., FREE STAEAH VELOCITY VECTUR
AND INFLUCNCE COEFFTCIENTS MATRIX

i

1F(NFLG(20).GE.S)

AND AMAT(NG,HV

1520 DCONTINUE

THVERT AMAT(NG,NY}

DD 164D NSF= NS1, NS2

(LIFTING-~SURFACE LODF)

COMPUTE VORTICITY
FOR ELEMENTAL PANELS
EG(J,%)

1640 CONTINUE

DO 1800 N&F= NS1, NS2Z

{LIFTING-~SURFACE LDOP)

COMPUTE INDUCED VELOCITY
VECTORS

1800 CONTINUE

SET SUMMATIONS
EQUAL TO 7ERD

DG 2170 NSP= NSV, M52

LTFT ING-SURFACE LDOP)

J1 = SNI{NSF
J2 = JN2INSF
K2 = ENZ(NSF

Lo 2100 J= 41, J2

{SPANWISE LODP}

2040 k=1

PRINTED
QUTPUT

Do p K2
[ CHDROWISE LOUP}
COMPUTE ATRLOADS FOR
ELEMENTAL PANELS
PERFORM CHOROMTSE
ATRLOAD SUMHATIONS

IF{NFLG{20).6E.2)
— —- OUTPUT ELEMENTAL PANEL
LIFT AND INDUCED VELOCITIES

. —

ZU41]  LURTINUE

PERFORM SPANWISE
ATRLDAD SUMMATIONS

2100 CONTINUE

2110 CONTIMUE

NORMALIZE AIRLDAD
SUMHAT IONS

DO 2360 KSGF= HST, NS2

(LIFTIMG-SURFACE LOGP)

J1 = JNT{HSF)
32 = JNE%NSF;
= KN2{NSF

Do 2310 J= J1, &2
(SPANWISE LOOP

GET CHORDWTSE SUMS
EOUAL TG ZERO

on 2550 K= 7, KZ
{CHORDWISE LOOP)

COMPUTE AIRLCADS FOR
ELEMENTAL PANELS

PERFQORM CHORDWISE
AIRLOAD SUMMATIONS

2550 CONTINUE

QUTPUT AIRLMAD SECTION
COEFFICIENTS

PRINTED
QUTRUT

2330 CONTINUE

2360 CONTINUE

N

DUTPUT ATRLOAD SUMS|
- FOR EACH SURFACE
PRINTED — — CUTPUT ATPLOAD SURS
QUTPUT FOR ALt SURFACES

PRINTED
QUTPUT

RETURN

ORIGINAL pag 1y
OF POOR QuALpyy

FIGURE 7.06 - LOGIC-FLOW-DIAGRAMS FOR THE VORTEX-LATTICE SOLUTION CALCULATION

ROUTINES (PROGRAM HAD10B)




B) SUBROUTINE DLIFT (R0O4)

SUROUTING DLIFT

ENTRY

CALCULATE VMAT(NV) AND AMAT (NG, NV)
1.E., FREE STREAM VELOCITY VECTOR
AND INFLUENCE COEFFICIENTS MATRIX

IF{IFLG(10).5E.5)
e — — = OUTPUT VMAT{NV}
AND AMAT{NG,NV)

PRINTED
OUTRPUT

HORMALIZE AIRLOAD
SUMMATIONS

TRVERT QMAT[NG,NV”

DO 2220 J= 1, HSPY

1 _{SPANWISE LDOR)

COMPUTE VPRTICITY
FOR ELEMENTAL PAKELS
EG(J,K)

SET CHNRDMISE SUMS
EQUAL TO ZERQ

DO 2120 K= 1, HCV
{CHOROWISE LGP}

COMPUTE AIRLOADS FOR
ELEMENTAL PANELS

PERFORM CHORDMTSE
AIRLOAD SUMMATIONS

VECTORS
SET SUMMATIONS
EQUAL T ZERD
00 1990 J= 1, NSPY
[SPANWTSE LOOP)

|ﬁtpun=. IMBUCED VELUCIT‘!I

(00 1960 k= 1, WOV ~a{ 2120 CONTINUE }
{CHORDWISE LODP) S —
PRINTED - DUTRFUT ATPLOAD SECTIGN
CO!EE;Eﬂ#ingiﬂétgﬂﬂ quTpuT _{ COEFFICIENTS

PERFORM LHOROMWISE 4 CONTTHUE )
ATPLOAD SUMMATIONS \ Aezt !
TF(IFLG{10).GE.2) _ _ _touteur AIRLOAD SUMS
— — = DUTPUT ELEMENTAL PANEL FOR WINR
LIFT AND INDUCED VELOCITIES
! !
1960 CONTINUE RETURN
PERFORM SPARWISE
AIRLOAD SUMMATIONS
—{ 1990 CONTINUE
N

PRINTED
QUTPUT

PRINTED
QUTPUT

U

FIGURE 7.06 - LOGIC-FLOW-DIAGRAMS FOR THE VORTEX-LATTICE SOLUTICN CALCULATICN
ROUTINES (PRORPAM HAOTGR} [CONTINUED]
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9.0 SOURCE-PROGRAM LISTING

e siaisialalatalakalatatat)

oo

[a X o

c
c

<

[

[aNaEaNalala)

¥V MAP NSURF.NSURF NSU
SEG AQl=AQ2-A03~AD4~A0S-AQ6~A0T=ADB=~A09~A10—-A21-Al2=A2I-AL4~y NSU
ALS=AL16-ALT NSU

Vv MAP ISURF,[SURF 15V
SEG BOl-BO2-BO3-804~B0S=8 06~BO7-B05~B09-610=BL1~-B12~B13~BL &=, 150
Bl15-Bl&e-BlT-Ble«Bl9 [
7 MAP NSURFT,NSURFY NSUT
SEG AL8-Al4=-al7 afur

¥ MAP 1SURFT, ISURFT 18UT
SEG B20-Bi3=B19 tsur

FOR A01,4Q1 [1:31
AD1

AOL

: Aol

*« MAIN ROUTINE N=SURFACE VORTEX LATTICE ANALYSIS PROGRAM HAQ10B-71w ADl
ADL

& THEQRY AND PROGRAM DEVELODPED BY ANTULIO ¥. GOMEL,STAFF ENGINEER * ACL

e TRW SYSTEMS GROUP, DIVISION DF TAW INC., HOUSTON, TEXAS - 77058 # AL

* VERSION 2 ROUTINE {DOURLE PRECISSION-LANGLEY MATINY SUBROUT INE) * AOL

» TRW MULTIPLE~SURFAZE YORTEX-LATTICE PROGRAM - REVISED 3 AUG.T2 ®AOl

&« PROGRAM DEVELOPED BY A.V.GOMEZ C(TAW SYSTEMS) ON JUNE-JULY 1971 *ADl

AQl

XX KIOCCOCKR R XX XEKEX KKK XXR KX EAR ALK KA XXKK KK XXK AKX XARKK A XK AD L

AD1

REAL MACHM{101 AD1
OIMENSION STOREL L4), COMMTS(42) AQL
DIMENSION WCL{21)ALFA{20),HEIGHTLLOD) AD1
DIMENSEON SYMLF(5) o NSOLVIZ2,5} yNFLGI20} ARl

Agl

A0l

COMMON/DATAGOF TITLELL4)}. ALFAQ., IHO, CHAK ACGL

AL

COMMON/DATAGLY K1Ns XOUT, ®Tl, KT2, WT3, KREC, XFILE, LN, LINX ADL

1 JRAD, PIE, CUTOFLy CUTOFZ, DELALFs LFLAP, LDRAG, conocep AGL

2 f1FLGI20)s EXECKILS) A01
ADL

COMMDN/DATAGZY NwINGs MFUS, MYTAIL. MSS(%), WSSO({S}, NCSI5} AD1

1 LX{30). Yi30}, 2030}, EL300, C{30)s XOCR{3O}, FLAPCI30),TABLI3IG) ADL

z yWSMOTHe EWEL30), ELE(30}, ETE (3001, EHE(3Q), EHWEE(DO) AD1l

3 LKOCU1Q,%), ZOC(L0.30) AD1
AD1

COMMON/DATAD3/FLAPDILSY +TABDJI5 } ALLDJA2,51DELTFL{ 5}, DELTF20 5} AD1

1 +WFF11{5), WFFL215), WFF21l(5}, WFF221I5), WFF31i5) a0l

2 +WFLAPLIS), WFLAPZ{S1, WFLAPI(5} AD1
ADL

COMMNNOBTAOS/ XCG,YCG 4 2CG 4 REFS, REFC,REFA A0l

ADL

EQUIVALENCE INFLG,IFLG) A01

AD1

. NAMEL ST/ [NPUT/KCUT oKTL T2 4KT3 4LT NXy NWING, NVT AL +NFUS,COLOCP ADL

* ,CUTOF1.CUTNF2 agt

*® (LFLAP,GSCALE AQY

*  NSSINCSeXe¥ZoFoCeXOC 200y XOCR AQL

® ,WFLAPL.WFLAPZ,WFLAP3 ,FLAPC, TABC,WSMOTH AL

*® XCGyYCG4ICG,REFS,REFC +REFB ADL

® JNJOB,ALFAMACHN,HELGHT FLAPD S, TABDJ,AILDY AD1l

* yNFLGeNSOLY ADl

AD1

1.3}

DATA TEST/&H SENDJ/S AD1
DATA NJOR/LSy NJOBLSZ0/, ALFA/20%0.0/ ADL
DATA WEL/1+0s ~0edp=0a3,=0.23=0u0eDe0pDa1,0.240.3+0.540.5,046, A1

* 0.8, 0.9 LeQGrbalele2rlaFalodyle5e146/ AG1
DATA MACHN/LD%0.C/fy HELGHT/LO*L0000.0/ AQ1

DATA SYMLF/S8D,0/,NSOLV/L,1,10%C¢/ AOL

AD1

(1)

1000 FORMATIL3AG.A2) aADl
C AD1
1010 FORMATI// 15X, LaHexsa 0B TIME=,I&,16H / ELAPSED TIMEa 14, AQ1
1 1TH £ ND.PLBT FILES=,1%,35H / NSUAF EXEC. VERSION 6=13=72 =sss, AOL

2 FFr 15K TI2HER) /4 15K 4T {2120} ) L1131
AG1

1020 FORMATC1HL 210X, 35ke%kee JOBS INPUT LIST=CONT INUED *%%&,/,1X ) acL
1030 FORMAT{1X, 1344,A42) AOL
1060 FORMAT( X, L1MT XQT NSURF} (3]
AQL

1050 FORMATULHL e/ /7277 +25K ab1
1 SIHSUBSONIC=FLO® LIFTING SURFACE ANALYS15S PROGRAM WADLOB, f/4 arx, A0l

2 36HTRW SYSTEMS INC.e+ HOUSTON DPERATIONS,// 144Xy JADL

3 22HHDUSTON, TEKAS (TT0581 777 16X, AQl

4 25HEEE% JOBS INPUT LIST *4sh,/, 1X } ADL

ADL

AD1

3300000 N 00K KK XX X000 ) XX X 000U KX X KRK K KX KN AT

AQ1

A01

agl

CALL BLKOAT ACL
REWING KT1 ACL
WRITE (KIUT, D500 AD1

¥

7/8 PUNCH

9-1

0
30

10
an

0
0w

10
20

250
2460
270
200
290
300
310
320
330
340
350
360
3T0
i
390
400
410
%20
430
A40
%#5%0
460
470
480
490
500
510
520
530
540
350
560
5710
590
590

500

610
520
630
540
650
660
670
580
£50
100
70
T20
T30
740
750
T80
170
780
190
800
410

LR oy

o ~d



on

oo

1060

1070

1080

1990

1100
1110

1120
1130
1i40

1150
1160

1170
1180

1190
1200
121¢
1220
1230
1240

1250
1260
1270

1280
1270
1300
131¢

WRTTE (ROUT,109501

WRITE (KIUT,1040%

LIN=15

READ (KIN, LOOOFISTORE LD ,1=1,14)
WRITE [KT1,10000 {STORE (L) D=L, 14}
I[F {LINX-LIN) 1C7C+10BO,108Q
WRETF (KOUT,1020C)

LIN= 3

LIN= LIN ¢l

WRITE (KJUT,1030)4STORE(THyl=1414)

1F (STORE{L)ILNFLTESTY GD TO 1060
END FILE KT1

REWIND KT1

WRITE {KOUT41040)

NCOMT=—1
NCALCP= -1
[sus = 0.0
GSCALE= 1.0

CALL RESFT

REAC {KTL,l000)(TITLENL} 412l 404}
IFCTITLEL L) .EQ, TESTE CALL FXTIT

IF {NCOMT} 120041100+1L10

READ (KTL,1lOQD) LCCMMTSATE o [=1 442}
NCOMT= 1

REAC (KT1,INPUT)

[F {NCALCPI 112G,1120,1140
NCALCP= 1

REWIND KT2

CONT INUF

NSURF= NWING #NFLS +1a8S{NVTAIL]
NSYM = NWING ¢ NFUS

DO L16G NSF=1,NSLRF

SYMLF{NSF} = G.0

If (NSYM=NSF) L1%D.L1560+1L60
SYMLFINSF) = 1.0

CONT INUE

ALFAD= Q.D

IHO = LRO0G.O
CMAK = 0.0

XCG GSCALF*KCG

YCG GSCALF*Y(CG

LG GSCALE*ZICG

REFC= GSCALF¥REFC

REFB= GSCAaLE®=REFH

REFS= GSCALF*GSCALE#REFS

[F {WSMOTH-1.,0) l1BO.,1180,1170
WSMO TH= W5SMOTH*GSCALF
CONT INUE

DO 1240 N=L1.5

IF [WFLAPLINY-1.0) 1200.0L200,1190
WFLAPLINI = WFLAPLIN}*GSCALE

1F (WFLAP2{NI-1.0) L22C¢.1220.1210
WFLAPZ2(NT = WFLAP2{N)*GSCALE

IF (WFLAP3INI-1.C1 124D,1240,1230
WFLAP3IN) = WFLAPIUIN)*GSCALE
CONT INUE

Jx= NSS{NSURF}

00 1270 k=1,10

00 1260 J=1.4X

[F A IFLGUIANE 12£0,1260,1250
I0CAKeJI= Z0OC (K JB/CLAD

CONT INUE

CONT INUE

DO 1310 J4=1,38

XdJ) = XTJ1*GSCALE

¥i1J) = Y{J)=GSCALE

I(J) = Z{JP*GSCALE

C{J) = CLJI)*GSCALE

[F (FLADC] )¥=1.0) 1290,129C,828¢C
FLAPCEJ )= FLAPC(J)*GSCALE

[F [YABC{JI=1,0} 1310,E32C,1300
TABCAJ} = TAHC {JM*GSCALE

CONT INUE

GSCALE= 1.0

CALL PAGE
WRIATE (KDUT,TNPYUT)

CALL LOFT

DN 1420 N=1.N208

GLFAD= ALFAINY
HE[GT= HEIGHTIN)
ALFaN= ALFAD

IHD = HEIGT
CMAK = 0,0

AQL
AD1
A01
L1RY
AGL
AQ1
AD
AL
ADL
ap1
ADL
apl
ADL
AD1
A0l
A0l
A0l
ADL
AUl
A0
ACl
AGL
AGL
AQL
aD1
AD1
AQl
AQl
a0l
ADL
a0l
AD1
A0l
401
A0l
A0l
AODL
ADL
a0l
AGl
ADl
AL
ADY
AD1
a0l
A01
AD1
ADL
A0l
AQL
AQl
AOL
AQL
AD}
Aol
apl
AQL
A0l
ACL
AOL
AdL
ADL
ADL
ADL
abl
ADL
AD1
apl
ADL
A0
ADL
A0l
A01
Aot
Adl
A01
ADL
AdL
Al
Al
401
ADL
AD1
A0l
401
ADL
A01
401
401
ADL
A0L
aA01
AQ1L
A0l
AQL
AL
a01
ADI
AGL
AQL
AD1
A01
apl
apl
AD1
anl

420

830

B840

asg

460

aro

aag

890

00

L0

920

930

940

950

240

979

980

990
1000
1010
1020
L034¢
L340
1050
108D
1670
1080
1090
1100
1110
1120
1130
1140
1150
1140
1179
1180
1190
1200
121¢
1220
1230
1240
1250
1260
1270
1260
1290
1300
1310
1320
1330
1340
135D
1380
13749
1389
13940
1400
1410
1420
1430
1a48
1450
146D
1470
1480
1490
1500
1510
1520
1530
k540
1550
1560
1570
1580
1590
1404
1510
1620
1630
1640
1650
1660
1470
1680
1690
1700
1710
1720
1730
1740
1750
11860
1170
1780
LT90
1800
1410
1520
1830
1B4D
1850
18460
1870

92
93
9%
95
96
Lk

99
100
101
102
103
10%
165
108
107
104
109
10
111
1z
113
114
115
116
117
114
s
120
121
12z
123
124
128
126
121
128
£29
130
L3l
132
133
134
135
136
137
138
139
140
181
142
143
144
1%
lL&b
147
L48
lag
150
181
152
153
154
155
156
1571
158
159
160
16k
182
163
164
165
166
167
168
L&9
170
171
112
173
174
175
176
177
178
179
180
181
182
L83
184
185
LB&
187
iAa8
e
150
191
192
193
194
1935
198
197



falal

[alal [ulal a0

N

[alinl

o

[aEalal (4]

[N xEaNatelal nMoa

1320

1330

13a0

L350
1340

137¢
1380

1390

1400
1410

1470

FoR

EXECKILI= 1.0 A0t

IF [MACHN{NI=0,95} 1320,1320,1330 . AD1

CMAK = MACHNIN} AD1
ADL

CALL ABORTI{S,CHMAK, NI A0l

! [1:}}

EXECKE1I= SORT{L.O-CMAK®E2) AD1

CONT INUE Aol
AOL

. aAgl

DO 1390 L*leb AClL

NSl= NSOLY{L.L)D . Aol

NSZ= NSOLVI24L) Aol
IF {NS2) 1390+12390,1340 ADL

CONTINUE AOL
(1.1}

TEAT = 0.0 AOL

DD 1350 M=NSL,N52 . AD1

SYMLF{M)= 0.0 . Al

TEST= TEST + ABSI AILDJIL M) = AILDJ{Z.M} ) =0.01 AOL

1F (TESTH L1380,1380,1360 AQl

CONT INUE . AOL

DO 1370 M=NSl,NS2 | AGL

SYMLF{Mi= 1.0 AGl

CONT INUE (131

AL

: a0l

CALL LIFTX[ALFAD ,HEIGT ,SYNMLF ,N5S1,NS21 :g:

AQ1

CONTENUE ADL

. AQl

[1:31

CALL TIME[IMS} Aol

Is= IM5/1000 AO1L

I15JB= 15-1SUM ' AOL

1SuM= 1S Acl

: . AOL

LIN= LIN#& ADL

1 (LINX-LIN] 1400,1410.1410 ADL

CALL PAGE Aol

Wi ITE (KOUT,Ll01011548 (15,KFILE Anl

LIN= LIN + LINX L AD1

; A0l

CONTINUE Acl

A0

G TO 1080 ’ . A01

AOL

. AOL

END ADL

ADZ, AD2 . . AD2

Aoz

‘AD2

SUBROUTINE BLKDAT Ao

ADZ

* TRW MULTIPLE-SURFACE VORTEX-LATTICE PROGRAM = REVISED B AUG.T2 ®AG2

* PROGRAM DEVELOPED BY A.V.GOMEZ (TRW SYSTEMS) ON JUNE=JULY 1ST1 *A02

, 02

XX KK XKIO0OO0O00CCK K XXOO0KEKXXKXXX KX XAXKKXKXKLXXXXKK KXXKRXKRK KAKXKAXK AD2

AD2

COMMON/DATAOO/ YITLELL1 &), ALFAO, IHDy CMAK aAD2

. no2

COMMON/DATAOL/ K1N, KDUT, KTL, KT2, KT3, KREC, KFILEs LIM, LINK AD2

1 sRADs PIEs CUTOFLl, ZUTOF2, DELALF, LFLAP: LORAG, COLOLP A02
2 (IFLGL2D}, EXECK({13) A02
AQ2

COMMON/DATAO2/ NRING, NFUS, NVTAIL, NS55457, NSSO(S), NC5(S) agz

1 +X{300s Y300, Z(300, E(300, CI30), XOCR(IDI,s FLAPCL30},TAHBCC30) AOZ
2 WSMOTH, EWE(30), ELE(301, ETE(30}4 EHEI30)1, EHEE(3O} a02
3 4 X0CEL0,%)y 20C{10.30) AOZ
AQz

COMMON /DATANI/FLAPDJLS) (TABDJIS ) »ATLDSI2,5),OELTFI(S) . DELTF2{ S} A02

1 +WFFLL1[5}, WFFLZI5), WFF211{5), WFF22{5), WFF311(5) AD2
2 JWFLAPLISH, WFLAPZ{5), WFLAPI[S] AD2
Aoz

COMMON/DATADSG/ WINGD[S5¢Lb)s JNLCS)y JNZU5hy KN2{5}, SYMGF{5)eNSURFAD2

1 JEW{60,100y EY{6G,100, EC{B0,10}, ES100+10) s EGL&D,+10] A02
2 EN[6D,1Deble EVIBO,L046), ¥YVINDXI&ED,10,3) ADZ
L)

COMMON fDATADS f XCG YOG+ Z0G JREF S4REFC 4 REFB Aoz

A02

00RO 0 X008 XK 00K KO0 KK XK 000 XXX KKK XK KX XXX KX XX XX X A 2

. A02

DATA KIN/S/, KOUT/ZGfe KTL/L/e KT2/8/% KT3/3/ . KRECSO/, KFILE/QS  AQ2

1,L INJOSy LINK/S&/y RAD/ST.2958/, PIE/3.14159/, CUTOFL/0.0001/ 202
2,CUTOF2/0.0029/, DELALF/L,.0/: LFLAP/OS, LORAG/OF. COLOCPIO,T5/ aa2
3, IFLG/10,0,0,C40y 4,0, 0000, S*0y 04041 40 +47 +EXELKF 15%0.07 A02
402

DATA NWING/ZLZ NFLS/ O/ NYTATL/0/ s NES/Ze4®0/ NS5O/ 140/ (NCS/2,5%0/A02
LeX /300 0. 0F ¥ /0.0, 1000, 022890, 0/ Z/30%G. 0/ E/I0*D .0/ 40/ 100,0,100.0 AGZ

2,20%0.0/y XOCR/30%0. 25/ 4FLAPC /30%0.25/ +TABC/30%0.125/ AQ2
3, WSMOTH/ D 10/ XOC/GuDyLla 0448%0,0/,ZNC/300%0.0/ AD 2
AG2

DATA FLAPDJ/S%0.C/,TARDJ/5*0.0/+AILDJ/1D*0,0/ AD2

DATA WFLAP 1/5%0.0/,WFLAP2Z/5%0.60/ WFLAP3/5*1.00/ AD2

A02

DATA XCG/G.0/,YCG/0.0/+20G /0. 0/ REFS/1000.0/ +REFC/L0T,0/ Ap2

1 +REF8/1D0.0/ apz
AD2

EXCKK KOO0 XX KR XK R KKK RANAK KB OOCOKKK KR EAR AKX K XA KA XL AD2

AD2

RETURN - AD2

XAAXXA AD2

1830
1890
1900
1910
1920
1930
1940
1930
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050
2080
2010
2080
2090
2100
2110
2120
2130
2140
2150
2140
2110
2180
2190
2200
2210
2220
2230
2240
22%0
2260
2270
2280
2290
2300
2310
2320
2330
2340

2350

23¢0
2370

180
190
244
210
220
230
240
250
240
Fal
280
290
300

310

320
310
340
350
350
370
380
390
400
410
520
430
440
w50
50
470
430
490
500
%10
520
530

198
199
200

24l
242
243
254
248
246
247

248
249
250
251
252
253
2954
258
256
257
258
259
280
261
262
2863
264
26%
264
247
268
269
270
271
212
273
274
275
276
277
2ra
219
280
28t
282
283
284
285
286
zar
2B8
2B9
290
291
292
291
294
295
29%
29T
298
299
300



C 402
END 402

¥ FOR 403,401 a03
[ AD3
SUBROUTINE LOFT 4p3

¢ 403
¢ & TRW MULTIPLE-SURFACE VORTEX=-LATTICE PROGRAM - REVISED B AUGLT2 #*A03
C *« PROGRAM DEVELOPED AY A.V.GOMEZ [TRW SYSTEMS) DN JUNE-JULY LOT]1 #A03
C AD3
C XK 000000 E RAIR00O0E K000 0000000000 K 00O OO X AG 3
C 403
OTMFENSTON COSL130,CO52(3) +CO53L31 A03
NIMENSION DUMYF I LC)H AD3

C AD3
[ AD3
COMMON/DATAOL/ KINy KOUT. KT1, kT2, RT3, KREC, XFILE, LINs LINX A03

L «RAD, PIE; CUTOFly CUTOF2, NELALE, LFLAF, LORAG, COLOCP 403

2 ¢1FLGI201, EXECKLLS) A3

€ A0 3
COMMON/DATANZ/ NmING. NFUS, MVTAIL, N55I51y NSSO(51, NCS{3) 403

1L X(3D), Y{301, 14300, EC24F, C{301, XOCR{30}t, FLAPLIZ0),TABCI3D} AQ)

2 +WSMOTH, EWE(3D1, ELE{3D) ¢ ETE{30) . EHE(3G), EHEEL3D) A0}

3 LX0CIL0,5), ZACA10430) A03
COMMON JOATA 22/ MAGEF(5) + JSINGPISE A0

c Ag 3
COMMON /DATAGI/FLAPOJIS) «TABOU(S ) +AILDJE2,5) +DELYFLLB)DELYF208) AD3

1 . WFFLLLG6Y, WFEL2(51¢ WFF2l15), WFF2ZU5), WFF31(5) AD3

2 yWFLAPL(5), WFLAPZ{5)+ WFLAP3{S} 403

C AD3
COMMON /DATAGGS wINGDLS 16ty JNLAS), JN2(5), KN2(5), 5YMGFIS),NSURFAG3

1 +EWLBO0,10ts EY{HD,10), EC15D4100, E5(60,10), EGL&D,101 403

2 +EN[A0.10+h)s EVEA0.EDeB) ¢ VWINDKIEO,10,3) AG3

AR3

COMMON FDATAQS/ XCGa YL G, ICG +REF S REFCLREFB 403

c AD3
4 X000 K 00X 000K 0K 00CUOUK0000000K KX KNECK00E00EE 00K KKK AD 3
C An3
1000 FORMATILY, //y1X] AD3
¢ A03
10L0 FORMATUISOX 4 QHLIFTING SURFACE NO= 124/ ¢S0Xa2 {1 LHS /77 41K, AD3
1 &0H SPAN rOOT TIP ROOT TP AFEA , AD3

2 59K ASPECT MEAN MG C YHAR %BAR 10AR, /4 AD3

361H CHURD CHIRD THIST TwisT + AO3

4 BOH RATID CHORD [MACE (L] {MEC ) (MGC by /AD3

S/ LXp IFID. 3, 2F 1044 FLOL 2 o F10 4 SEL0.3 750 1, A0D

& H0H FLAP FLAP FLAP FLAP TAB Lol ¢ AO3

T &0H R.ALL DIHED. SWEFP  NOLSPAN  N{LCHCRD  NC.CHORD,/A03
AyblH SPanl SPANZ SPANI DEFLEC DEFLEC DEFLEC, AQ3

e 50H DEFLEC MGE /4 MGL 7/«  ELEMENTS ELEMENTS DISCONT., AD3

S 1%, 9F 103,17, 2110, 8/ 430X, 403

1 S55HFUS STA  WING 5Ta WL 5Ta ARES CHORD SPAN 4 /4 401
234X, 558H XLCG) YICG) 140G SICG) CIcel BICGY, £y AGD
IILXLAFLG. I/ L) 503

4 403
1020 FORMAT(LX} 403
C AQ3
1030 FORMAT(LK, AG3
L 6D0H WS ¥ z X[LE) X{Crad ALTEL » AO3

Z &0H  TwWIsY DIKEAC F4) SWEP{C /4)  CAWING} C{FL&P} CITAB) , 4D3

3 £ 1) Ap3

1040 FORMATYL L¥, L2F1C.3 ) AD3
A%3

10%0 FIRMAT(21X450H  XAL11/C XA(2)/C RAAINIC NALGISC XALS)IIC, AD3
1 50H  Xal&h/C X4 {71 /C LY AAATLIC NAULIDM/ Cotf 214, AD3

2 LOFL10. 44 £ 77415, 4 DH X ¥ ZALLIC IAL20/C, ADD

3 60K ZA{3INLL ata) /e ads /L BALSEAC ZACTI/C LALBNSC, ADD

4 20H  IALGESE ZALIDISC, /1% ) AD3

L1060 FORMATI LX+12F10.4 ) AD3
C 403
LOTH FORMATL3X,4HI K, 40H ¥ H WL Ew , AD3
1430H Ol DC DS ofelX) An3

1050 FORMATCLX,273,12(1PEL0.3) | 403
AD3

1090 FORMATLIX, LHI e 2%y LHK s S X 2HXV (8K 1 2HYVeBX 02 HIV 48X s AHENV s TR 3HLYV, T2y 203
* JHLIV TR g ZHXN g B ZHYN g BX 2HIN BX o 3HL XN s T X IHLYN TR o 3HLZ N, £ 4 LX) 803

1100 FORMATE X, 273, 12(1lPEL10.3} 1 403
o . 403
1110 FORMATESK, LHR 20X, 2HCP + 8%, 2HC T B X, ZHER ;B K, 2HET 48R+ LS G X, 2HAR, BX, K03
* ZHMC p BX ¢ IHMGE y 6 X 4HYMGE (6% y4HXMGL (& X p4 HIMGE 4/ +1%) 403

1120 FORMAY{1X,12F10.3 403
C A073
cllau FORMATOLX, /o LKy L4H[ENF PLOT FILE,LA,1H} ) 403
403

[ WX K NOOCKK X IO00CK XXX 0000R X0O000000000KO0 KUK OCOCERR KUK OOO0O(RO00R K 803
c AQ3
c AGY
c AQ 3
C *®%* [NITIALITE s=x» a03
[ 403
XEROX = 0.0 AQ3

ZERDX = 0.0 AD 3
NWING= NWING + NFLS X 403
NSURF» NWING + [ABS{NVTAIL} A03
MFLAG= 10D ADD
EFINYTALL .LY.3) WELAGS MWING +1 AG3

NFUS = 0 AO3

9 AD3
CalL ABGRTJI(1, XERDX,NSURF) 403

c a03
SUMW = D.D AR

c A03
NX= 30 AD3

D0 1190 N=L¢NX AD D

560
550

2TO
280
290
joo
o
320
330
340
aso
3580
3TD
380
390
400
%10
420
430
&40
450
4560
470
&80
%90
S04
SIgQ
529
530
540
850
S&0
570
SA0
590
&40
510
620
630
640
650
680
670
&R0
690
T00
710
720
T30
T49
154
T6d
170
TA0
190
800
a14q
820
830
840
as5g
Bed
aTo
880
B30
08
slo
920
930
940
950
9480
970
980
990
1000
Lblo

301
302

EL )]
304
305
306
307
108
309
3k0
11
3z
313
314
315
3ls
317
L8
3le
320
321
122
323
324
25
32e
3271
326
329
330
331
EEY4
333
334
335
336
337
338
339
340
341
142
343
144
345
345
347
kLY
349
150
sl
352
353
354
3155
146
357
3se
359
160
36l
362
363
EL.LS
365
EL-1.)
38T
ELT:]
FL.L)
17a
3%l
vz
ar3
3T4
a7s
iTe
171
178
379
3R
sl
3az
383
384
385
386
iar
388
389
3q0
394
192
393
394
395
3154
387
39A
399
%00
401
402
403



[l

(el BN FaNaRal

[aXaalel

1140
L1530
1160
L1170

1180
1190

1200

ak

1210

1220

1230
1240
1250
1260
1270
1280

E

iz=0

13eq

1310
c

EWEFINF= SUHNW

ELE{N)= XIN} ~ CAN}I*XDCRIND
ETELNI= ELEIN) + CIN)

CFLAP = FLAPCLIN)

Ctas = TABCIN)

1F (CFLAP=1.0] 1140,11%0,11%0
CFLAP = CFLAPXC [N

TIF (CTAB=-1.00 11E£Q,117041170
CTAS = CTABSC{N}

CONT INUE

EHEIN} = ETEIN) - CFLAP
EHEEtNI= ETE(N) - CTAB

IF (N~-NX} |1B80,1190,1190

Nl= N+l

SUMW = SUMNW + SOATC {ZENI=ZINLI)®®2 + (YINI=YINL))®e2 )

NO = 1 B
Ji= 40

00 1200 N=lsNSURF

J2= NSSIND

CALL ABORTUU104J2.J1)

Ji= 42

NSSOINY= NO

NOQ = NSSIND +1]

J1 =1

CALL ABORTJ L&y REROX NI

N-SURFALE LOOP #¥x

) 2060 NSF=1yNSURF

CALCULATE WEFTTED LENGTH %%

NREPET= {
IF(MNSF,GE.MFLAG) NREPET= ]
N5FMl= NSF - 1

NSF5 = NSF + 5

N5F10= NSF + 1D

NSPV = TFLGINSF}

NCV = LFLGINSFS)
NELDIS= IFLGINSFLO)
NCVW = NCY = RCDIS
NEPYL1= NSPV + 1

NCVWL = NCV ¢ 1

HB = NSSINSF}

NQ = HNS330INSF)

NK = NCSINSF)

OCORD = 1. O/FLOATINCYW]
IMACEF{NSF )= N5FY
JEINGP(NSFiI= O

CALL ABORT.I(3, XEROX4NCVI
CALL AHDRTJC?, XERDOX 4NK)
CALL ABDRT.J{By XERDX.NSPV]
CALL ABORTJ(9+ XEROX NCVMW}
ADTU ={EWE{NB I=EWEINO))

DELTFLINSF} = W5SMOTH
DELTF2(NSF} = W5SMDTH

[F {DELTFLINSFI-1.0) 1210,1220,1220

DELTFL{NSF} = DELTFLINSF)*BOTY
DELTF2{NSF} = DELTFZ2{NSF]*BOTU
CONTINUE

WFFLL{NSF) = WFLAPL{NSF)
WFF2LINSF) = WFLAPZINSF}
WEFILINSF) = WFLAPI{NSF]

[F INFFLI{NSF}—1.01) 1230,1240,1240
WFFLLENSF) = WFFILINSFI®=BOTU

[F (AFF21INKSFI-1,01) L250+126041260
WFF2L{NSF) = WFFZLINSF]l*BOYTU

IF {WFF3t(NSF)-1.01) 127Q,L280,1280
WFFAL{NSF) = WFFALINSFY#B0TU
CONTINUE

WEFLL1INSF) = WEFL1LINSF) = DELTFLUNSFI/Z.0
WFF2LINSF) WFE2LINSF) - DELTFLUINSFIS2.0
WFF3LINSF} WFFAL{NSF) - DELTFLINSFI/2.0

u

WFF12INSF)
WFF22INSF)

WFF1LINSF) + DELTFLUNSF)
WFF21 {NSF} + DELTFLINSF)

L]

CALCULATE WING PANELS %=

IF (NSF-NWING} 1290,41290,1300
LONTINUE

SYMF= 2.0

SPAN = BOTU*Z2.0
WINGDINSFyli=  YINB)®2,0
GO TO 1310

CONT INUE

SYMF= 1.0

SPAN= BOTU

WINGDINSF, 1¥= S5PAN

CONT INUE

WINGDINSF, 21=  C (KO}
WINGD{NSF, 1= L{NB]

AD3
A03
AQ2
AQ3
AQ3
403
AQ3
AQ3
AQ3
AQ3
AQ3
A03
403
AG3
A03
AQ3
AD3
403
AQ3
AQ3
A03
AQ2
423
AQ3
AQ3
403
A3
AD3
AQ3
A03
A3
AQ3
AQ3
AQ3
F Uk ]
AD3
AG3
AD3
403
AD2
AQ3
A3

a03
AD2
AQ3
AD3
AD3
AD3
AD3
A03
AD3
403
AQ3
403
AQ3
AD3
A3
AQ3
AG3
AG3
A03
AG3
AG3
403
AD3
A03
AD3
AD3
AD3
AG3
AD3
A03
403
AR3
AD3
AD3
03
AD3
AQ3
403
AD3
AQ3
AD3
AD3
AQ3
AQ3
AQ3

AD3

AQ3
ACGY
203
AD3
ACG3
AD3
A3
AQ3
AQ3
A}
AD3
AQ3
AD3
AD3
AD3

_a03

AD3

404
%05
406
«07
«08
%09
410
w1
%12
“L3
414
415
416
»t7
418
419
420
421
422

453
454
458
4#55
437
458
459
460
44l
a2
453

465
[
w6l
“68
469
470
&71
§72
473
474
478
478
477
478
.78
480
4Bl
4B2
483
484
485
486
487
488
4B
490
491
492
493
494
495
496
4«97
498
499
s00
501
502
503
504
50%
506
507
500
509



[aEaRakalal (g] Lol

[al

C
L1360

e

1320
1330

1340
1350

1370

C
13R0

O S0

[a]

oo,

1390

L4090
1410

WINGDINSF, 1=  E(NO)
RWINGDINSF,5)= E(NB)

NSPAN= SPAN/FLOATINSPV]

JNLINSFL = Jl

JNZINSF) = 1 sNSPY -1
KN2INSF) = NCVY

J2 = JNZINSF)

43 = J2 +1

CALL ABORTJ{ 2, XERCX,d3]

SYMGFENSF I= SYMF

VNRTEX LATTICE GECMETRY «*
DO 1390 J=JlsJ3

WS= -BOTUR {SYMF-1,01 + DSPANSFLCATIS-J1]
wAAx ABSIWS)
WA = WAA ¢ EWE{NC)

CALL CORDF (WA g YA g KLE ¢ XTF 2 ZLE yFP 5o LW, CFCTAB , TAND, TANS , RATS , M1,42)

SIGN=l.0

TEST= 0,00D1-HAA

IF ¢TEST) 1320,1330,1330
SIGN= WS/WAA

¥8= YA®SIGN

IF INCDIS=1}F 135041340,1340
CW= CW - CF

CONT INUE

DO L340 K=14NCV

KKM= FLNAT(K=1}

EY(J K]= WS

ECtJ. k)= CW*DLORD

EW(J4Ki= WA

EV{d X 1i= XLE + CWsOCORD®[(,25+¢XKM]
EViJ K. 2)= YB

EVIJ4K 3}z ILE

EN(JeKel)= XLE + CW*DCORD*(COLOCP ¢ XKM}
ENlJ4X,2)= ¥YB

EM{Js€e3)= ILE

CONT INUE

1F INCDIS=1F 139C,1370,1340
CONTINUE

K= NCV

EC(JaK) = CF

EV(J,K,1l= XTE - CF+4. 75

EN(JeKyl)= XTE ~ CF¥*(1.0 - COLOCPI
G0 TO 1390

CONT INUE

K= NCV

ECLU K= CTAR

E¥iJyK,L)= XTE - CTAB*0.75
EN{J%yLb= XTE - CTAB*{ 1.0 - COLOCP )
=K =1

EC{44K) = LF - LTAB

EVEJeK,y L)= XTE = CTAR - EC{J,K)*0,75
EN{J,KL0= YXTE - CTAR — ECLJ KI*{1,0 - CULOLP]

CONT INUE

ne 1410 J=dil,r3

WA= EW{Jel}

CALL CORDF 1WA, YA JXLE ¢ XTF JZLF eEPSyCWiCF4CTAB, TAND s TANS RATS s ML M2}
DO 1400 K=l,NCVY

XFl= EViJsK, 1}
EFLl= EVideK,)

CALL CAMAES [NSF yMNRK M1, M2, RATS,EPS,XLE+EW, XFL,ZFL}
EVideX .31 = IF1

XFl= FN{J,Ksl)
IFL= EN{J,K,3)

CALL CAMRERINSF ,NK M1, M2 ,RATS EPS,XLE,CWe XF1,ZF1)
EN{Jd K2y = 2F1

CONT INUE
CONT INUE

ORIGINAL PAGE I8
OF POOR QUALITY

DO 1430 J=Jl,42

9-6

AQ3
403
AD3
A012
AD3
AD3
AO3
403
ADZ
A02
A03
AQ3
AD3
AQ3
AD3
AD3
A03
EHE
AO3
A0 3
403
AD3
AQ 3
AG3
AQ3
AD3
AD3
AD3
AD3
ani
AD3
ADS
aR3
AD3
AD3
AD3
AG3
AD3
AD3
AD3
AD3
AD3
A03
AD3
AD3
AD3
AQ3
AD3
AQ3
AD3
403
AD3
A0 3
AD3
AGS
ADZ
AD3
AD3
AD3
AQ3
AD3
AD3
AD3
AD3
AQ3
AD3
A03
AD1A
AO3
AQ3
403
AD 3
AQ3
A0 3
A03
803
ADD
A03
AG3
A0 3
403
AG3
AG3
AD 3
403
A03
403
403
403
AD3
AD3
A3
403
AQ3
AD Y
AD3
A3
403
03
AQG3
AQ3
AQ3
A03
AOd
A02
03

2DBD
2080
2100
2110
2124
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
2234
2260
2250
2260
2270
2280
2290
2300
23140
2320
2330
2340
2350
2350
237D
2380
2380
2400
2410
2620
243D
2440
2450
2460
2470
2480
2490
2500
2510
252Q
2530
2560
2550
256G
2570
2580
2590
2600
2610
2620
2630
24640
2650
2560
2670
26R0
2690
27100
2710
2724
2130
2740
2150
2760
2170
2180
2190
2800
281¢
2820
2830
284¢
2850
28640
2870
2800
2890
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
anon
3010
320
3030
2040
3059
3060
0T6
3080
3090
3100
aie
320
1y

510
E1Y )
512
513
514
515
Slé
517
518
sle
520
521
522
523
524
525
528
527
528
529
530
531
532
533
534
535
538
517
538
539
540
341
542
543
T2
545
546
547
548
549
550
551
552
553
554
554
5564
557
558
359
560
541
562
543
564
565
586
567
568
569
510
5T1
572
573
574
575
5T6
57T
578
579
580
581
582
583
584
SB85
586
sar
L1-1:]
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
&0&
[-1+2
608
6Q9
510
a1l
412
513
6l4
514



[al [a] (n] (=] o¢ (a2 a) Ooeno

oo

arnan

1420
1430

»x

1440

1390

1400
L410

1420
1430

.

1440

Ji= Jel
DO 1420 K=14NCV

EYtJ K= FY{JIKI=EYLJ 4K}
ESHJaKlIz G S EYIJohI®l ECIJ K] +ECLJILK) )

ENGJeKeltz 0.5%1 EN[JeKall + ENLID4KL) )
ENEJaK, 2= 0.5%0 ENTJoKe21 + ENLJIIK,2) }
EN{JoK 0= D540 ENGJeK 31 ¢ ENCUI3,Ky2Y )

CONT INUE
CONT INUE

CALCULATE UNIYT VECTORS ee

ND 1490 J=Jlsd2 .
J3= J+1

00 1480 ®=1,NCV

SUMl= 0.0

SUMZ= 0,0

DO 1443 Lals3

Me L 41

EVIJ KeMi= EVIJILKoLE = EVEJoKoLD

EM(JsKaMi= FNLJ K L] =~ 0.5%1 EVIJ3+KoLI+EVEJK LD )
SUML=  SUML + EVIJeK,M)un2

SUM2=  SUMZ + ENLJeKMpee2

SUML = SQRTISUML)
SUMZ = SQRT{SUM2)

D0 1450 L=1,3
M= 1 +3

EVIJ(K M)z EVIJeK M1 /S5UNML
EN{J K, L}= XTE = CTAB - EC{4,K)*{L.0 — COLOCP)

CONTINUE

00 1%10 J=Jlsd3

wh= EW{doL)

CALL CORDF (WAy YA yKLE ;XTE 4 ZLE yEPSoCHCFyCTAR, TAND, TANS RATS ¢ M1 M2)

DO 1400 K=1l.NCV

XF1=m EV{JeKell
LFL» EV{JeK+3]

CALEL CAMRER[MSF yNKyM1, M2, RATS EPSyNLEsCWe AFL.,ZFLI
EViJ.K,3) = IFL

XF1= EN{J+K4l])
LF1= EN{JrK.3]

CALL CAMBER{MSF yNK{ML M2 4RATS,EPS+XLE 4CWy XFL4ZFL}
ENLJsK.3) = ZF1

CONT TNUE
CONT INUE

DO 1430 J=Jl+d2
JaA= J+l

DO 1420 K=1l.NCV

EY(JeKI=  EY{IJALKI-EVIdLKD
E5{J¢Kba OL58EY(I4KI®l ECLJ4K) +ECII3,K1 )

ENLJsKslh= D 5%{ EN{JeNs1} + ENLII,K,L) )
EMCJsKp2h= D.5%0 ENEI,Ke2) + ENLIZLK,2) )
ENTJsKpdl= D560 ENEJ+Ka3) + ENCJA,K,3) )

CONTINUE
CONT INUE

CALCULAYE UNIT VECTORS #=

D0 1490 Jadled2
J3= g+l

DO 1480 K=1,KCY

SuMl= 0,0

SUMZ= 0.0

DD 1440 L=1,3

He | #3

EViJeR Mz EVII34KeL) = EVIJeKsL)

EN[JeKeMbz ENFI KLY = 0. 5% EVIJI & LISEVIJoK.LY )
SUML=  SUML + EY{JsKeM)x*2

SuUMZ=  SUMZ + ENTJeK M)xE2

SuMl = S5QRT{5UMl]
S5UMZ = 5QAaTiSUM2)

o0 L4850 L=l 3

AO3
AD3
ap3
AD3
AD3
AD3
AD3
AQ3
AD3
AQ3
AQ3
AD3
AD3
AD3
AD3
AD3
AQ3
AD3
AD3
AD3
[ 1K ]
AQ3
AQ3
AQZ
AQ2
403
A03
AQ3
A02
AD3
AQ3
AQ3
AD3
403
A03
aA03
AQ3
AQ3
AG3
AQD
AD3
AG3
ADA
AD3
AD3
A03
AQ3
AD3
AD3
A03
AD23
403
AD2
AQ3
403
A03
403
AQ3
A02
403
AQ3
AD3
AD3
AD3
AD3
AD3
AOD3
AD3
AQ3
402
AQ 3
AG]
JuE]
AU3
A3
AD3
AD3
AD3
AD3
AD3
AD3
A03
AQ3
A0
AD3
AQ3
L1ck]
AD2
AD3
AD3
AD3
AD3
AD2
AD3
AD3
AD3
AQ3
AQ3
AQ3
AD3
AD3
AQ3
AD3
AD3
AD3
AD3

340
150
3150
3170
3190
3190
3200
3210
3220
2230
3240
3250
3280
3z70
3280
3290
1300
3310
3320
3330
3340
3350
3360
3310
3360
1290
3400
1410
2620
1420
3440
2450
3440
3470
3480
3490
3500
2910
1520
3830
3540
3550
3560
3570
a5d0
3890
3600
3510
2620
1630
3640
3650
640
8T0
2680
2690
3700
ario
3720
3730
3740
3750
3760
3770
arso
3790
1800
3810
3820
3830
3840
2850
2350
agta
1880
3850
3900
3910
3920
1930
3940
3950
3960
3970
3980
3990
4000
4010
4020
4030
%040
%050
4060
4070
4080
4090
%100
4110
4120
4130
4140
4150
4160
4110
418D
4490

6le
617
618
619
620
521
622
4623
L2
625
628
627
s28
629
30
431
632
633
634
635
636
437
538
439
&40
G4l
662
643
664
b45
G646
647
(1] ]
649
650
651
a52
653
65%
L]
656
657
&58
659
&40
861
o662
663
Sk
465
H66
487
1.1 ]
1.1 ]
&T0
671
672
473
4T
L4 ]
678
677
678
679
680
681
682
6583
B8&
6BS
4B&
687
LL-L)
689
699
49l
692
693
694
695
696
697
698
499
T00
T01
T02
103
T06
105
TO06
TOT
Toa
ra9
Lo
711
712
713
T14
715
Tie
TL7
718
TL9
T20
121



1450

1460

l&70

1480
1490

[z Bz EaRalakakalalalatalaNataNakaRalely]

1500
1520

=
L530

[

L

[ aXala¥al

M= L +3

EV A JoKoeMi= EVL ] K MI/SUML
COSUIL b= —ENLJsK M) FSUMZ
COS2CLYI= ~EVISKa¥]

CALL CROSPICDSL,CC52,C053}

SuMz= 0.0
DO 1460 L=],3
SUM2= SUMZ + COS3{LI#*2

SUMZ= SQRT{SUM2)

N0 L&T4 Lal,3
Mz L+3
EN{ oK M= COS3(LIA5UMZ

CONTINUE
CONTINUE

CALCULATF WING COASTANTS #*

WINGD{NSURF, 1)
WINGOINSURF, 23
WINGDINSURF, 33
WINCD{NSURF, &)
WINGDINSURF, 5)
WINGN{MNSURF. &)
WINGDINSURF, 7]
WINGDINSURF, 8)
WINGD{MSURF, 9}
WEINGODIMNSURF 41 G}
WINGD(NSURF,11L}
WINGO{MSURF,12)
WINGDINSURF, 13}
WINGOUNSURF,14)

By SPAN

CR,y ROOT CHORD

€Ty TIP CHORD

ER+ GEDMETRIC TWIST AT ROQT STATION
ET, GECMETARIC TWIST AT YIP STATTION
Sy AREA

AR, ASPECT RATIO

CMy MEAN CHORD

MGC s ME&N GECMETRIC CHORD

¥YMGL, SPAN LOCATIDN OF L/74 MGL

AMGL «+ HORTZONTAL MOMENT ARM TO 1/4 NGL
IMGL . VERTICAL MOMENT ARM TD 174 MGL
CGIHEDRAL ANGLE OF 174 MGC

SWEEP ANGLE OF L/& MGC

B H BB W

JX o= 10D

Ddx = FLGATIJX)
OSpPAN= SPAN/DJX

ZcER0D = DSPAN/2.0

SuMAa
SUmy
SUMC
SUMX
SUMY
SuMz

M L530 J=l,dX

W= =A0TY=(SYMF=1.0) & DSPANSFLOAT(J=1} » ZERD
Wax ABS(WS) + EWFING)

CALL CORIF (WA YA, KLE pXTF s ZLEsEP S CHyCF s CTAR ) TANDy TARS, RATS y ML, M2

DAz CW¥DSPAN
IFISYMF=1,011520+1520,L500

DA= DAJSIRT( L.0Q + TAND%xx2? )
CONTINUE

DAL = DA*CHW

XF1 = XLE # CH/4.0

LFL = ILE

CALL CAMBERAMNSF yNKyM1pM2 RATS,EFS XLE+ChHy XF1,2ZF1)

SUMA = SUMA + DA
SUM{ = SUMC + [DAC
SUMX = SUMX + JaskFl
SUMY = SUMY + Dasya
SUMZ = SUMZ + DAslFi
CONT INUE

WINGDINSF, &) SUMA

WINGD{NSF, TI
WENGOD{NSF, R}

IMINGD ENSF Ly #22 } /WINGD INSF 5}
WINGDINSF f6 ) FHERGDINSF o L

a4 n o own

WINGDINSF, 9 SLNMC/SUMA
WINGDINSF,10) SLMY/SMA
WINGDINSF,11) ELMK/SUMA
WINGDENSF, 120 = SLMZFSLIMA

WA= D.5%{ EWELNZ) ¢ EWE({NB) )

CALL CORDPFAMWA YA 4 XLF ¢ XTF y ZLE JEP S, CWoLF,CTAB, TAND s TANS ¢ RATS 4 ML M2)

WINGOINSF, 13) = RAD®ATANL TAKND )
HENGDE{NSF, L4#) = RAO+ATAN[ TANS )

WING GEOMFTRY %

CALL PAGF

403
AQ3
AO3
AG3
LIk}
AQ3
A03
AG3
403
AD3
AG3
AD3
AG3
K03
AG3
AD3
AD3
AD3
AD3
aD3
AD3
AD2
AD3
203
AQ3
A03
AD3
A03
403
AQ3
A3
ADY
ad3
AG3
AG3
AQ3
AQ3
AQ3
AG3
503
AQ3
a0}
403
403
AD3
aD3
AD3
403
AD3
AQ3
AQ3
A03
AD3
AQ3
803
AQ3
AD3
403
LI
AOD
AR3
AQ3
AG3
AQ3
AQ3
AG3
AG3
aD:
AQ3
AQ3
AD3
AC3
AC3
AD3
AD2
403
AD3
403
AD3
AD3
A03
AD3
403
403
k03
AD3
A03
AQ3
AQ3
AQ3
AD3
AQ1
A03
AQ3
AO3
AQ3
AQ3
4013

WRITE {KROUT, LOLOINSF o {WINGOENSF L bol=ly12) sWFLAPL ENSF D WFL AP2ZINSFIAQD
L1y WFLAPIINSF I FLAPRIINSF1, TARDJIKSFY o (ATLOJOT yNSEY 511,20, (MINGDINSADS

2F+ 114 I=13, 140 +NSPY WOV NEDE S+ XCG 4 YEG, ZC G,REF5 4 REFC, REFB

LIN = LIN + 19
WRITE [KAUT,1030)
LIN= LIN+3

AD3
A2
a03
AG3
A0}
AG3

4200
%210
4220
€230
4240
4250
4260
4270
4290
4290
4200
4310
4320
4330
4340
4350
4360
4310
4380
43%0
4400
4410
4420
4430
4640
4450
45560
4470
4480
&590
4500
4510
4520
4%30
4540
4850
4550
4570
4580
4550
4600
4610
4620
4630
4650
&A50Q
4660
4670
&880
4890
&T00
4Ti0
4720
4730
4T40
4150
4780
4770
4T80
4790
4800
4810
4820
4830
4840
4850
4860
%870
«880
4890
4900
4910
4920
4930
4940
4950
4960
45970
4980
4950
5000
s010
5020
030
5040
5050
5480
sovo
5080
sa90
5100
511¢
5120
%130
Ske0
sisg
5160
5170
5180
5190
5200
s210
5220
5230
5240
5250

rz2
723
724
728
128
727
T28
729
T30
731
732
133
T34
7%
135
137
738
739
T40
Thl
Te2
Ted
Thas
T45
Tab
747
Tap
749 -
50
T51
152
TS3
754
758
1586
751
758
759
760
Tel
762
763
b4
765
T86
767
758
169
10
TT1
T2
T3
T74
75
716
T
T8
719
740
181
182
783
784
785
786
787
788
789
790
791
792
753
T94%
79S
196
797
198
799
a00
80%
qo02
803
804
[Tk}
806
BO7
sap
BO9
810
Bll
BlL2
BL3
Bl4
BLS
Ble
arr
Ble
819
B20
821
azz
823
B24
825
826
azr



T AQY
DSPAN= SPAN/ZD.O . ADA

DO 1580 J=l, 21 AD3

4 AD3
WS —BOTU* [SYMF=1.0) + OSPANSFLOATIJ=1] . AD3

WAA = ABS(wS) ' aD3

WA = WAA + EWE{ND) AD3

C AD3
CALL CORDF{WA+ YAy NLE yXTE 4 ZLEsEP Sy CWyCFyCTAD . TAND, TANS, RATS , M1, M2} AD2

C AO3
S1GN = L.0 AO3

TEST= 0.,0001 = WAA A03

1F ITEST) 1540,1550.1550 AD3

1540 SIGN= WS/WAd AD3
1550 YB= YAwSIGN A02
DIHE = SIGN®*RAD*ATANITANDI AO3

RETA a3 STGNSRADSATAN{TANS) . AD3

XCO4&= KLE + CW/4,Q - t, AD2

c ap3
IF (LINX=LIN) 15604157041570 A0

1540 CALL PAGE 403
WRITE (KOUT,L030) ' AO3

LIN = LIN #2 403

1570 WRITE dRIUTe LO40MMSe¥B s ZLEsXLE s XCO% + XTEJEPSy DIHE, BETA LM, CF,CTAR  ADD
LIN= LIN #1 AD3

1580 CONTINUE AD3
[+ AD3
c AO3
[ AO3
C #% AJRFOIL SECTION % AQ3
C A03
WRTTE (KOUT,1000} AQ3

LIN= LTN +7 +3 AD3

TF (LINX-LEN) 1550,160041600 A03

1590 CALL PAGE AQ3
LIN= LIN +7 AQ3

1600 WRITE (KOUT,10SQMIRDCIE+NSF) el =1,Ll0} AO3
LiN= LIN +1 AG3

€ AQ2
00 1650 J=NO+NB AU3

IF (LINX-LIMN) 1610,1620.,1620 AQ3

E610 CALL PAGE AD3
WRITE {KOUT1050M{XOCETNSFl,1=1,10} - AD3

LIN= LIN +7 AG3

1620 CONTINUE AO3
t AD3
N0 1630 K=1,10 AQ3

1630 DUMYFIX }=0.0 A0
K={ AZ3

DO 1640 KN=14NK AG3

K* K#&] AQ3

L1640 DUMYFIK]= IOCIKN.J) AD3
WRITE {(KDUT, 1060 1X¢03, ¥Y[J) o {DUMYF LT} I=1,10} AG3

LIN= LIN *+1 AQ3

1650 CONTINUE AD3
c AQ3
L 403
LIN= LIN +3 AD3

1F (LINX-LIN) 16€0,1670,1670 AD3

166D CALL PAGE AD3
LIN= LIN+) AQ3

1670 WA ITE {®DUT,1000) AQ3
[ AD3
C AQ3
t . AO3
C wa* DEBUG DUTPUT w%x% AQ3
L AD2
J1& = UNL1INSF] AD3

J26 = JNZ2INSF) AD3

1680 JL = JNLEINSF) A03
J2 = INZI{NSF) . AD3

K2 = KN2(NSF} . AD3

If {IFLGI2001~1) 1880.1690.:1690 AQ3

1690 CONTINUE AD3
AQ3

d3 = 42 +] AO3

[ AQ3
LIN= LIN #2 AQ3

TF [LINX~LIN} 1TCOsL7EO41710 AG3

1700 CALL PAGE AO3
LIN= LIN «2 AQ3

1710 WRTTE {KOUT,1:070) AD3
[ A03
no 1770 K=1,K2 403

LIN= LIN +1 . AD3

DO 1760 J=Jdled2 A03

1F (JSINGPENSF1.EQ.J) 6O TO 1760 AQ3

LEIN= LIN #] AQ3

IF (LINX=LIN} 1720,1T30.1730 AG3

1720 CALL PAGE . ’ 403
WRITE (ROUT,1070Q1) AO3

LIN= LN +2 +1 A03

1730 JP1= J ] AD3
WA= ERE{NG) AD3

TEST= ABSIEW(J4KI-EW{JPL+K})) =0.001 AD3

IF (TEST) 1750,1150.0740 LYE]

1740 WA= Q.5%{ EWlJK} + EW{IPL,K1 ] AD3
1780 WB= WA - EWE{NQ) a03
WRITE [KDUT,10800 0Ky lENCA K1) 41=2 331 s WB+WALEY I J(KIyECOJ KD ES{J,ADD

K AD3

1760 CONTINUE AD3
1770 WRITE (XKOUT,10201} AD3
C ap3
LIN= LTN # 3 AD3

IF (LENX-LIN} 178Q,1790.1790 AD3

1780 CALL PAGE AD3

260
5270
5280
5290
8340
5310
5320
5330
3340
bELl: ]
3360
5370
53a0
5390
9400
5410
5420
9430
4an
9450
460
2470
5480
2490
5500
5510
5520
5530
5540
5550
3560
5570
5580
5590
5600
5610
5620
5630
5640
5650
5680
5670
5680
5690
5700
5710
5720
5730
5740
5750
5750
57710
5780
5790
5800
5810
3820
5830
SRA0
3850
3860
5870
3880
3890
5900
5910
5920
5930
4940
59%0
5980
4970
5980
5990
4000
6010
8320
5030
8040
6050
6060
6070
&D80
6090
6100
silo
6120
6120
6140
&al50
6160
6LTOD
6180
65190
5200
6210
6220
46230
6240
6250
6264
4270
$2 80
6290
4300
4310

aze
8ze
850
a3l
832
833
834
835
a83s
837
438
a3q
840
841
aaz
43
844
845
846
6T
[ L].]
249
aso

82
asa
a4
455

:1.1.3

asT
858
859
260
Bsl
BéZ
8e3
1.1
BL%
B&&
as7
:2.1:]
869
aTo
871
872
BT3
B4
BT5
BTE
ar?
81e
ate
380
133
-1 M)
883
:X: 00
a8s
886
88T
a8a
889
890
89l
892
893
a4
895
896
897
898
299
900
901
202
903
304
905
906
907
908
909
910
a1l
9r2
213
914
915
916
9T
918
219
920
921
522
923
924
925
924&
927
928
929
93¢
431
932
933



[aNel

oo n

Lol noaA

o 0N

o

[aNaNalal

1790

1800

1810

1820

1830

1840
1850

18686

1870

1840
1890

*

L1200

*

LIN= LIH + 3

WRITE {K2UT,1000)

LIN= LIN #2

1F (LINX-LINF 18CO,1REQ.1810
CALL PAGE

LIN= LIN #2

WR [YE {(KOUT, 1890}

nn 1850 K=l.K2

LINZ LIN +1

D0 1Ba0 J=di,d2

1F {JSINGPINSF).EQ. ) GO TO 184Q
LIN= LIN +1

IF LLINX=LIN] 1820,1830,1230
CaLL PAGE

HRITE (kDUT,1090)

LiN= LIN #2

CONT INUE

WRITE [KIUT1L00T Ko fEVIIGKIY (150380 o (ENCI oK Tl oIxly61
COMT INUE

WRITE . (KOUT, LO2Q1)

LIN= LIN +3

1f (LINX-LIN} 1BE041870,187D
CALL PAGE

LIN= LIN +3

WRITE {KDUY,100Q)

WR [TE ON CALCOMPLOT TAPE *

1F CtFLGEE9)~1) 2020,1890,1890
CONTINUE :

KFILE = KFILE +1

= J1s
J2 o= 426
43 = J26 1
REFL = WINGDI1l,1}/2.0

¥ZER = WINGD{l,11}
YIER = 0.0
ZZER = WINGD(1,12)

RECORD 1 = FILE NSURF *
0O 1900 J=Jl.43

WA = FEW(JsL]

CALL CORDF (WA YA sXLEs XTF yZLE+EPSsCHoCF) CTAB, TAND, TANS RATS , M14M2)

YLE= EV{J,1,2)

¥YE= YLE
ZTE= ILE
ALLC= XLE

CALL CAMBER(NSF ¢NKyMLyM2 yRATSEPSyXLC»Chy XLE,2LE}
SHE* YLE

CALL FLAPT{NSF, WA SHE ) XTE ,CF,CTAB, TAND, XLE.YLE,ZILEr CO53)

CALL CAMBERINSFAK M1 MZ,RATS,EPSXLE LWy XTE,ITE!

SHE= YTE
xLC= XTE

CALL FLAPTINSF » WA sSHE 4 XLC JCF,CTAB,TANDy XTE,YTELZTE,2 CO53)

CALL [SOMEYUXLE,YLE,ZLE, REFL,XZER,YIER,ZIZER)
CALL ISOMETU(XTE.YTE+2TE, REFL,XIER,¥YIER,ZIER}

WRITE {KT2)KREC yKWORD, XLE s YLE yZLE yXTE 4 ¥TE L ITE

RECORD 2 = FILE NSURF =»
KREL= KREC +1

KWORD= 3

ITET=

NO 1980 J=dl+d3

WA = EW(Jyl}

CALL CORDFUWA s YA ¢ XLE » XTE o JLE 4EP 5 CWsCF o CTAB s TANDy TANS , RATS N1, M2)

{TEY = -1TET

KFW = (1TET & 1)F2
KFR = [1 - ITET}I/2
DO 1950 KXsl,K2

K = KX®KFW + {(K2+1=-KX}I*+KFB

XFL = EV{JaKyl) ~ DQ.25%ECA S K}
¥FLl = EV{JaK,2)

IFl = ILE

XF2 = XF1 + EC(J,K)

¥F2 = YF1

ZF2 = ZILE

JF CITET) 1910G,1510,1930

9-10

AD3
AD3
AD3
ap3
AD3
AD3
A03
AD3
AD3
an3
AD3
AD3
AD3
AD3
AD3
AQ3
AQ3
AQ3
AG3
AQ3
AD2
A02
A3
403
A03
A0 3
AD3
AG1
233
A3
A03
AD3
AG3
A3
403
AR
LUE]
A03
403
AG2
AD3
AD3
ADI
AD3
A03
AD3
AD3
AQ3
AQ3
AO3
A03
A3
A03
AO3
AD3
AD3
403
A03
AD3
A03
403
403
AC3
A03
AO03
AQ3
AG]
AG3
AGY
403
AG3
AD3
AD3
AD3
AD1
AQ3
ap3
A03
403
AD3
AD3
AD3
403
AD3
403
AD3
AD3
AD3
AD3
AD3
AD3
AD3
A03
AO3
AQ3
AD3
AGD
AQ3
AQ3
AG3
AG3
A03
AQ3
AG3
L1k}
AD3

6320
£330
4340
6350
6360
6370
6380
4330
6400
6410
6420
&%30
6440
6450
6450
5470
6480
6499
6500
&510
5520
6530
a540
&550
6560
8570
4580
4593
6600
6610
6620
4630
&840
4650
6660
4670
8680
5690
4700
6710
8720
a730
6740
6750
8760
at7o
6180
&790
6800
6810
$820
4830
6840
4850
6460
5870
6040
&390
&900
69L&
6920
5930
69540
4950
5360
6970
&9H0
4990
To0e
1010
T020
TO30
T040
TO50
06D
ToTa
TOBD
7090
1100
7110
Ti2n
Ti30
14D
7150
7160
TL70
7180
1190
T200
7210
1220
7230
r240
T258
1260
r210
Tz80
7290
7300
T3t0
Tazo
LEX14]
Ti40
Tase
Tie0
7310

934
935
934
937
938
939
940
941
942
943
S44
945
346
947
948
LTY)
950
851
982
9%3
54
955
954
957
958
359
260
94l
952
943
9264
%65
266
97
968
6%
470
971
972
973
974
915
976
977
978
919
ago
981
782
983
984
985
986
987
988
989
490
991
992
9932
994
995
996
997
998
994
Looa
1001
1002
1003
w0os
1005
1008
1007
1008
1009
1wlio
1011
1012
1213
1014
1015
1616
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
102A
1029
1030
1031
1032
1033
1034
1035
103s
1037
1038
1039



1919
c

1920
€

C
L9390
<

C
1950
194D

ocooOona
L3

1974

1980
1990

[n)

2000

ao (ol [}

2010

Izl e}

2020

ooon as

CALL CAMBER{NSF ¢NKoMLy M2, RATS EPSXLE,CWy XF2,IF2)

SHE= YF2
CALL FLAPIINSF¢WA,5HE« KTELCF.CTAB, TAND; KF24YF2,1F2, COS3)

CALL ISOMETERF2,YF2,ZF2, REFLXIEA,YZER,ZIER}
WRITE (KT2)KREC »KMORD XF2,YF242F2

IF (K2=-KkX) 1920.,1920.,1950
CALL CAMBERINSF ¢NK oMLy M2, RATSEPS.XLE.CHy XFL,2FL)

SHE= ¥YFL
CALL FLAPTINSF, WA, SHE ) XTE yCFoCTAB,TANDy XFL.YFl.2Fl, CO$3)

CALL (SOMET(XFY)YFl42ZFl, REFL XIER,YLER,IIER)

WRITE (KT2)MREC KWORD 4 XFLYFLZF1 .
G0 TD 1950

CALL CAMBER(MNSF NKyMLyM2 ,RATSEP5,XLE,CW. XFL.,IFL)

SHE= YF1
CALL FLAP [(NSF WA ¢SHE s XTE 4CF+CTAB,TAND, XF1,YF1.2F1, COS31

CALL I1SOMET(XFL+¥FLlyZFLls REFLXIER.YZER,IIER)
WRITE (KTZIKREC (KwORD+XFL4YFL 2FL

TF (R2=KX) 1940,1540,1950
CALL CAMBERINSE ¢ NK ML M2 RATS JEPS, XLE LWy AF2,ZF2)

SHE= YF2
CALL FLAPLINSF WA ,SHE ¢ XTE 4CF,CTAB, TAND, XF2.,YF2,1F2, CO$3)

CALL 1SOMET{XF2,¥F2,ZF2+ REFL{XIER,YIER,LIER)
WRITE (KT2)KREC +KwORDXF2,YF2,1F2
CONY INUE

CONY INUE

RECORD 3 = FILE KSURF *

KREC= KREC +1

KWORD= 3

ITET = =-1{

DO 2010 K=2,K2

0o 2000 J=Jl.Jd3

[F LITETH "1970,1970+1980

JR= J

GO TO 1990

JR= JL4J3 -

CONTINUE

Wa = EMIJE 4K}

CALL CORDFIWA, YA yXLEyXTE, ZLEyEPS,yCW,CFoCTAB, TANDTANS RAFS, ML, M2}

AF] = FVIJRyK.1) - 0.25%EC{JR,K}
YFL = EVIJRyK32)
ZF1 = ILE

CALL CAMBER(NSFsNKoMLyM2,RATSEPSXLE LW, XFL1pZF1)

SHE = YFl
CALL FLAPT{NSF,WA,SHE 4+ XTE 4CF+CTAB,TANDy XFL.YFl,IFl, CO53}

CALL ISOMETIXNFL.YFLsZFL, REFL.KIER+YIERZZER}

WRITE (KT2IKREC yMWORD, XFL 4¥FL,ZF1

ITETa =[TET

CONTINUE

END FILE KT2
LIN= LIN #2
WR ITE (KOUT,E1301KFILE

CONTINUE

COMPUTE IMAGE VERTICAL SURFACES ®&*

IF [NREPET.EQ.O0) GO TD 2060
NREPET= O

IMAGEFINSF )= 2% [FAGEF{NSF )
J1 = JRIINSF)

J2 = JNZINSF)

43 = J2 +l

Ji= J3

JSINGPINSF Iz 03

SYMGFINSF) = 2.0
WINGDINSF 8) = WINGDINSF,6)%2.0
WINGD{NSF, LOI= Q.0

D0 2050 J=J1,43

Ji= Ji +1

No 2040 K=l,K2

403
A03
A03
an3
AD3
403
403
A0
A03
403
A03
403
A03
A3
A03
AD3
A03
AD3
403
AD3
403
403
403
A03
4023
403
o3
AD2
AD3
A02
A03
403
403
403
A03
a03
403
A03
403
203
403
A03
AD3
403
403
AD3
ap3
4031
AD3
Ap3
A03
401
AD3
A03
403
AO'3
A03
AD3
AO3
A03
403
A03
AD2
AD3
AD3
A03
403
203
403
403
AD3
403
A03
403
A03
A0 3
AD3
ap3
AD3
A3
AD3
403
403
403
2Q3
AD3
A03
AG3
AO3
403
403
A03
403
403
203
803
203
403
AD3
noa
403
AD3
403
403
403
AD3

7380
7390
1400
7410
T420
7430
TH&0
TAS0
The0
T4TQ
T480
7490
1500
7510
1520
1530
T540
580
4860
1570
1580
1590

-T600

7810
1820
7430
T640
1450
T840
T6T0
1680
1690
1700
TT10
720
7730
7740
1750
7740
11ta
TR0
TT90
T800
7810
T820
T80
Ta40
T850
7860
T870
T480
1490
™ao
1910
1920
T930
Ta40
1950
7960
1970
1980
T490
agoq
L:Li ] 1)
agza
4030
8040
8050
8060
8070
8080
8090
a100
atllo0
aLzg
BL30
810
aLso
8160
8170
8180
140
a200
B210
8220
8220
B240
8250
B2&0
az2vo
8280
8230
8300
a3lo
8320
833D
A340
B35D
B3I60
370
8380
8390
8400
8410
4420
8430

1040



DO 2030 L=1:6 aD3

ENIJIoKeL b = ENLJoX LY AD3

2030 EVIJIK4L) = EV{JdeK.L) AD3
EYdJT.Kb = FYLJd4K) 403
ES{JI+KY 3 ESCIx] AQ3

EW{JI K1z FW{J,K] A03

ECIJI K1z ECEJsK) AD3
EN{JsKe2) = —ENLJ4K+2) 403
EVLIKe2) = =EVEJIKs2) A03

2040 CONTINUE 403
2050 CONTINUE AQ2
IN2INSF)= JT -1 AQ3

60 70 1680 AD3

C AQ3
C AO3
2060 Jil= JNZINSFI +2 1403
C AQ3
RETURN 403

[ AR KXX AQ2
t AG3
END 403

T FOR AQ4,A0% ADS
C a04
4 AD4
SUBROUTINE LIFTX(ALFAZHEIGT SYMLFNSURFLNSURF2) AD&

o AD4
[ % TAW WULTIPLE=-SLRFACE VORTEXK-LATTICE PROGRAM — REVISED B AUG.T2Z *A04
[ * PROGRAM DEVELOPED BY f.V¥.GDMEZ {TRW SYSTEMSI ON JUNE-JULY 1971 %AQ4
C AD%
C KAAKXKOOCK XX R AR X AN AAK XXX XRAAX L KX KOO KR XK R LA KX XX KA K AD%
c . AD%
DOUBLE PREC1STON SCALE,SUP,DETERM,AMAT(100,L00},¥MAT|100) AdE
DIMENSTON JWOIS} A4
DIMEMSION SYMLF{ %), SUMSL{%1 . 1,13
DIMENSION PU3)¢B(3) 03] AG%
DIMENSION COS1(34,0052(3) ,£05313) A&
DIMENSION Pw(3},Bul3),DW(d) A4
DIMENSION SUML(2+543) «SUMRI2,543) (SUMPL2,5,3) 4FACNIS,3) AD4
DIMENSION SUMLGI2Y,SUMPGI3) (FACKGI3] ADG
DIMFNSION ZUMLE2, 5,31 4ZUMRA2, 5,31 4 ZUMPI2,5,3) ADG
DIMENSTON JUMLG{2) . ZUMPG13) s ZACHG 3] (ZUMSLE4) AD&

[+ 11
COMMON ZDATADLS KTN, KOUT, KTl, KT2, KT3, KREC, KFILEs LIN: LTNX AD4

1 +RAD, PIE, CUTAFl, SUTOF2¢ DELALF, LFLAP, LDRAG, COLOCP AD%

2 ¢ IFLGL20), EXECK{15) AD%

[4 AD%
COMMON/DATAD2/ NwINGe NFUS, NYTATL, NSS(5k, N550{5}, NC5(5) AD4

1 ¢x{301, Y1300, Z430ks EL30}, C(I0N. XOCR{3O}, FLAPCIZD},TABCIIO0) AD4

2 WSMOTH, EWE(301, ELE{30), ETE(301. EHE(30), EHEE[30} AlS

3 4 XOC{1045), 20C010,30) AQH
COMMNN/DATAZZ/ IMAGEF L5}, JSINGPI 5] Agu

[ AD&
COMMON /DATAD3/FLAPOJIST +TABOJIS } v AILDJI2,5) 4 DELTFL(51,0ELTF 2L 5) AQ%

1 +WFF1L{5h, WFFL2{5h, WFF2115)+ WFFZZi5}, WFFIL1(5} LT.TS

2 JWFLAP LIS, WFLAPZ(S5), WFLAP3(%) LT

C AQ4
LOMMON/DATAOS Y WINGDI(S.16), JNLIGY, JNZIS), KN2IS}, SYMGF{S), NSURFAG4

1 4EMIG0,10), EY{L0sLD) s ECUOG,10}, ES46D,100 4 EGIED,LO} Al

2 JENIBO,10+b)e EVIODi10.5), YVINDX(60,10,3}) a4

404

COMMON/DATAOS/XCG YOG4 2CG JREFS.FEFC,REFA AD%

c .Y 1
[4 AO%
L0DO FORMATI 1X) A0%
LOLD FORMAT{ 1M, /7y LX) AD4
c L
L0Z0 FIRMAT(34X ,41HWORTEX LATTICE MATRIX DETATL-SURFACE MO.=,12+2H/1, 12204
Lelra D21t o/ e34 X S1I1HED . 47,1 K) AD4

LOAD FORMATL 1K ,12H 3 K MNP NG, AO%
2 60k VFS(MATY VIN[MAT) Pex] PLY) BLZE Hix) + AO%

3 50H  RIY) BLI) DXl oy I [YAR1Y L.Y.1)

1040 FORMAT{1K,413,11F10.4} Q4
A0%

1050 FORMAT{ 36X ITHLIFT OISTRIAUTEON BDETAIL-SURFACE ND.=+[2¢2HF {412 AGH
LebH T2 LHh 4/ 36X, 4T(UH® ) o £/ (1%} 804

1060 FORMATEIK &b K oSN 40HP (X} PLYY Pz} AREA +  AO%
160HCPN Glx) GLY) GIIy VILX) viin P11
Z15HVIL2) GAMA FelX) 804
c1070 FORMATL 1X, 273y 3F10.3, ZF10s4y 6FL0.5y ELO.6 } AD4
ADS

LORQ FORMAT{ 34X 4L HSECTION ATRLOAD COEFFICLENTS=SURFACE NO.=.[2¢2H/(, 12004
LalHe T2, iHD ¢ Fu 34X, SL0AH®] , /7,1 %) 104

L1090 FDRMATEIX, 5204 Yo ¥ z W SCN SCXy AD4
1 6X,58HSCL sCO SMP C/4  SCLC/R 1XL 1YL 1IL ¢ AD%

2 /1% ) AD&

1100 FORMATELX»T3oFBud3F9.3,6FF,.0,3F9,4] A%
C AD%
LL10 FORMATI// 7y 35Ky 4 SHENTEGRATED Al RLDAD COEFFICIERTS-SURFACE NOS .=, 12804
Le2K =y 124/ 030X S1LLHY /71, 29K E ECN ECX ECY. ADG

2 54 FCL ELD ECMP ECMR ECMY EXf, A0S

3 33 FIh £s EMGG ERu/ s 1X) B4

1120 FORMATI1X, 12, FF9.%4, 5F9,2 } 404
[ 404
LL30D FORMATEAN, /469X, 20H*8k ATRLOAD SUMS ##d .4/, AD4
* 3H AC,BFG.45F9.2, Fy3H CG.BF9.4,5F9.2 ADG

*/74H AC ¢ALFAL4,1H%) 3S(FB. 2, iH®} yf4H CG (B{FB .4 LH#)45(FB.2, LH¥}, AD4

L AZa3THyl4Hs DETERMINANTZ JELO.% «FH * SCALE=, ELG.%,2H #4/7, 1X) AD4

P40 FIRMATI LKy 124 1K+ EAFBatielHY ) ,5{F 8, 24 LH*] } AQ4
C A04
c A04
g XX XXM IOOCKHERINNK KN K XK XN KK XK KK ANARX KR XE AR ALK A KRR UXRE XK K AD &
AD%

< A0%

9-12

B&40D
B4 50
B4 60
B4 70
8430
8430
8500
asia
8520
8330
85490
S50
B560
8570
4% 40
8590
8600
8610
84620
as30
8640

140
170
180
130
200
210
220
230
240
250
280
270
280
290
300
310
320
130
340
ELY
360
310
180
2190
400
410
420
#30
4“0
450
&80
470
480
490
500
510
520
530
S40
550
550
51D
580
590
&ca
&10
620
630
640
650
660
470
580
690
100
710
T20
730
740
750
750
1740
780
190
800
810
820

Ll4é
L1147
1148
1149
1150
1161
1152
1153
1154%
1155
1158
1157
1158
1159
1160
118l
1182
1163
116
1185
1146

167
1168
1169
1170
1171
nr2
1173
1174
1175
1176
irr
1178
1179
1180
11481
1182
1183
1184
11835
1186
18T
iied
L1849
119¢
1191
ll92
L9
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1z2ae
1209
1210
1211
L1212
izi3
1214
1215
1214
1217
L1218
1219
1220
1221
1222
1223
122e
1225
1226
1227
12238
1229
1230
1231
1232
1231
1234
123%
1236
1237
1238
1239
1240
L1241
1242
1241
1244
12a5
12446
L2aT
1248
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[z X aNal

1150

1180

[aRaNaKalel

on

[aXalal

1170

1180
1190¢

oo on

1200

aona

a o oan Hna

INITIALIZE *

AL FAR= ALFA/RAD

TANA = TAN{ALFAR)

COSA = L.O/SQRTIL.OtTANA®*2}
S5INA = TANA®COSA

TANYz ~TAN(O.S59ALFAR)

TANYG= -TANIL.S5%ALFAR)

UNIT = D,25/PIE

UNITG= -UNIT

DO 1160 NSFENSURFL.NSURF2

NEZERO= N1INSF}

TEST= SYMLFINSF}

IF {TEST) L15041150,1160

NIZERO= IMAGEF{NSF)/2 + NZERO
TF{JSINGPINSF },NE.O} NZERD= NIERD 41
JNOINSF) = NZERQ

CALCULATE MATRICES VMATINVI s AMATENG,NVI *

NY = O

D0 1520 NSF=NSURF1l.NSURF2

K= N5F + 5

Jdl = JNLINSFI
J2 = JINZINSFI)
K2 = KN2(NSF)
NZERO = JNOLNSF)
NSPy= IMAGEF{NSF}
NCV = IFLGIK)
NM = O

NGD= NSSO{NSF)

DO L1480 Ky=Ll,K2Z

DD 1450 JY=NIERQ.J2

IF {JSTNGP{NSF).EQ.JV] GO TO 1450Q
NV= Ny+l

SYMGFZ= SYMGF{NS¥)-L1.D
SYMGF3=-SYMGF(NSF)+2.0

COS1¢1h= COSA
cosiizi= 0.0
COS1t3k= ~SINA

DD 117D L=1,3

LP3= L 3

LOS521L 1= ENLJIV¢KY,4LPD]
P{LY= ENCIOV(KV,L)

JPla JV 41

WA = EWE{NOO}

TEST= ABS{ EW{JV,KV} = EWIJPL,KV} } -~ 0,001
If (TEST) 1190,L190.1180

WA = (EW(JV.XV) + EW{JPL,KV] 1/2.0

CONT INUE

SHE = EN{JV.KY.2}

CALL CORDF (WA YA s XLE ¢ XTE s JLE cEP 5+ CMoLF, CTAR, TAND, TANS ) RATS ¢ M1o M2}

CALL FLAPSENSF oWA ¢ SHE o XTE JCF,CTAB, TAND,
CALL DOTP{COSL,CO52,¥YMATDP)

VMAT(NY)= VMATOP

00 1200 L=1,3
COSI{L b= COS2ML}

NG= O
00 1440 NSF=NSURFL,NSURF2

JNOINSR}
JNLINSR}
JN2{N5R)
KNZINSR}

L
il
[ ]

SYMGF2 = SYMGF{HNSR} --1.0
SYMGFA =-SYMGF{NSR) * 2.0
SYMLOG = SYMLF{NSR]

DO 1430 KG=LyK&

NV = 0

00 1520 NSF=NSURFL1.NSURF2

K= NSF ¢+ 5%

J1 = JNLINSF)
42 = JNZINSFI
Kz = KNZINSFI
NZERD = JHOINSF)
NSP¥= IMAGEFINSF1

4-13

P CO82)

Al%
AD4
AO%
AQ4

i

AD%
ADS
Al
AQ%
A%
A0S
AD4
ADS
AD%&
ADS
AO4
A%
ADS
AD%
AD%
AD%
AD4
AOh
AD%
AQSH
AQ%
AO%
AQ%
ADS
AO%
AO%
AQ%
A%
AQH
A04
AC&
AD4
AQK
AD4
AQ4
AO%
AQS
Ale
ACH
AQ4
AQ%
AQS
ADS
A4
AD4
AD4

AC4
AD%
AQ &
ADSA
ADS
A04
AQ4
A&
AD&
AD4
AD&
AD&
AD&
AGa
AD%
AQ&
AQ4
A4
A%
AD4
AD&
al&
AQ%
ADS
AQS
AQ%
AR
AD%
AQ4
AQ&
ACH
A&
AQ%
AD&
AD%

AQ4

ADA
A0&
404
AlA
ADA
AD4
204
A04
A4
aD4
Y
A4
AD4
AD#®
404
AD4
A4

830
840
a5g

1297
1298
1299
1300
1301

1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
iz
1313
13l
1315
1316
1317
1318
i319
Liz2¢
1321
1322
1323
12324
132%
1328
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
L340
134]
L1462
1343
134%
1345
1348
1347
1348
1349
1350
1351
1352
1353
1354



NCV = IFLGIK} 404 1890 1355

NM = Q AD& 1900 1356
HOO= NSS50NSF) A% 1910 1357

C A0S 1920 1358
c Ads 1930 1359
¢ AQ& 1940 1360
DO 4RO Ki=1,KZ Ad4 1950 1351

00 1450 JVENZERCyJ2 AQ% 1960 1367

LF {JSTNGPINSFYLEQ. V) GO TD 1450 A04 1970 13423

NY= NVl ADG 1980 1364

C A& 1990 1365
SYMGF2a SYMGFINSF1-1.0 AQ& 2000 5.1
SYMGF3=—SYMGFINSFI¢2.0 AD& 2010 1367

C AGE 2020 1368
COS1i1)= COSA ADA& 2030 1369
COS112Y= 0.0 AD& 2040 1370
£A51(31= ~SINA AQ% 2050 1371

C AO& 2080 1372
DD 1170 L=1,3 A0& 2070 1312

LP3= L +3 AD% 2080 1374
COS21IL 1= ENEJV KVeLP3) A04 2090 1375

1170 PUL )= ENTJIV, KV L) AD4% 2100 1374
I3 AD& 2110 LavT?
JPL= v +1 AD4 2120 1378

WA = EWEINDO} A04 2130 1379

TEST= ABS( EW(JV,KV] — EW[JPL4KVI | = D.0DL A4 2140 1380

TF (TEST) {19D,1190,1180 AQ% 2150 1381

118D WA = C(EWCJVKVE & EWNCJPL.KVY }/2.0 AO06 2150 1382
1190 CONTINUE A04 2170 1383
SHE = ENLIVeKV42} AD% 2180 13184

C 404 2190 1385
CALL CORDFIWA,YA KLF ,XTE pZLE,EPS,CWyCFoCTAB, TAND, TANS RATS 4 M1,42) AQ& 2200 1386

CALL FLAPSINSF B, SHEs XTE 4LF (LT AR, TAND, PyCO5 21 ADG 2210 1387

CALL DOTPICNSL,CL52,VMATOP) A04% 2220 1388

C AD4 2234 1389
[« AQ4 2240 1390
VMATINVI= VMATDP AQ4 2250 1391

[+ AQh 2260 13192
[4 AQw 2270 1393
N 1200 L=1,3 AdG 2280 1194

1200 COS1¢LY= COS2IL) 404 2290 1395
c 404 2300 1396
C 404 2310 1397
C ad4 2320 1398
NG= O B0& 2330 1399

DO 1440 NSR=NSURFl.NSURF2 ADG 2340 1400

4 804 2350 1401
JO = JNOINSR] A0% 2360 1402

J3 = JNEINSR) ap& 2370 1403

J& = JN2{NSR) AD& 230D 1404&

e = KMZINSRI AO4 2350 1405

c AD® 2400 L4D&
SYMGF2 = SYMGF{NSRI = 1.0 ADG 2410 L1407
SYMGF »-§YMGFINSR) + 2.0 ADA 2420 1408
SYMLDG = SYMLFINSR) AD& 2430 1409

[~ AQ% 2440 1410
On 1430 KG=1 Kb AQ4 2450 1411

NQ 1420 JG=J0,J4 AD% 2480 1412

tF CLJSINGPINSR]EQ.JG) GO TO 1420 AQ4% 2470 1413

NG= NG+l AD4 2680 Lals

c AQ4 2490 1415
L * JGel AQ4 2500 1415

WA= EW[JG+KGD A0% 2510Q 1417

C A04 2520 l14l@
no 1210 L=143 80% 2530 1419

LPA= L +3 AQ%4 2540 1420

BILI= EVEJGeRG4L) AQ4 2550 1421

1210 ML= EVIJPLyKG4L) AQ4L 2560 1422
c Al% 25T0 1423
SHE = B{2) A04 2580 1424

[ B04 259D 1425
CaLL COROF{WA{YARLE {XTE yILE JEPS CH,CF,CTAB TAND, TANS RATS s M1, M2) ADG 2500 1426

CALL FLAPSINSR, WA +SHE  XTE (CF 2CTAB, TAND, B¢LOS3) AG%4 2610 2t

C AL 2620 1428
wA = EMCJPL.KG) AD% 263D 1429

SHE = DI2) aDG 264D . 1430

c ADG 2650 1431
CALL CORNFANA YA JXLE 4 XTF ¢ ZLE JEPS,CW,CF,CTAB, TAND, TANS 4 RATS , M1,M2) AD& 25660 1432

CALL FLAPSINSR, WA SHF, XTE ,CF,CLTAB, TAND, D,CO53} AD4 2570 L433

c AQu 2&BC 1434
N0 1220 L=1.3 Ad4 2690 1435

PW{L} = PLL) AD& 2700 1434

BWILF = BILY Ad4 2710 1437

L2203 DWIiL} = D(L) AQ& 2720 1438
4 AO4 2730 1439
CALL VORTEX(P,B,T,TANY,UNTT, ¥1,0052) K04 2740 1440

CALL DOTPILOSL,CCS2y5UMLY AQ& 2750 l44l

c AQ& 2760 1442
SUM1= SUM1+V] AD& 2710 1443

suMz = 0.0 AQG 2780 Léb4

C Alte 2790 144S
IF CIFLGI1TI~1} 1240,1230,1230 AD4 2800 lath

1230 CONT INYE AQ%& 281D 1u4t
< ADG 2B20D JELY:
CALL REFLEC{A,ZHEIGT,ALFAR,CDSA) AD4 283D L44g

CALL REFLEC{O,ZHEIGT,ALFAR,COSA) AQ4 2840 Lo 50

c AD4 2850 1451
CALL VORTEXUP (Hy Dy TANVGLUNITG, YI.CO52) 404 2860 1452

CALL DNFPECAS1,CCS2,5UM3) AQ4 2470 1453

c 404 2880 1454
SUML= SUML + SuMIey] A0S 2890 145%

AQ4 2900 1458

1240 CONTINUE A0% 2910 1457
c AQ& 2920 1458
ITEST= J3 =40 604 2930 14569

IF CITFST) 1250,1300,1300 a04 2940 1460
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1250

tZs0
C

1270

1280

1290

1300

-y [aRa) Lal © (a]

1310
13zo
1330
1340

E350
1360

L37a

138Q
1394

1400
1410
c
4
1420

1430
1440

1450

(o N 2 R n B o X o]

L4860
1470

1580

[alal

1490

1500
15190

Lal

15290

Sonnmn
*

JH = J3 + J& - UG
TFUJSTNGP INSR 2 NELD) JH= JG-JO0+J3
IF {JH=JG} 1264,1300.1300
CONTTINUE

JPL 2 UM ¥}
WA EWIJH KRG}

DO 1270 L=1,3
LP3= L +3

BlLl=a EVIJH,KGsL}
DIL)= EVIJPLIKG L)

S5HE = B(Z)

CALL CORDF{MA¢YA¢XLE ¢ XTE pZLEJEP S, CHoCFyCTAB ) TANDy TANS 4 RATS s HLo M2)

CALL FLAPS{NSRyWA4SHE s XTE 4CF +CTABy TAND,

WA = EWLJPL,KGH
SHE = 02}

CALL CORDF WA YA g XLE s XTE s ZLEEF SoCWoCFoCTAB, TAND, TANS s RATS ¢ HL. M2)

CALL FLAPSINSR WA ,SHE XTELCF.CTARTAND,

IFIJSINGPUINSR) s LELJH DR JO.LE . J3)

* CALL VORTENM( P4B,Dy TANV,UNIT, VI,COS52 }

IF{JSINGFINSR) .GT, JHLAND, JO.6T, 43}

* CALL VORTEK{ P.DyBy+ TANV,UNIT, ¥I,.CO52 )

CALL DOTR{COSL,COS52,5UM2Y
SUMZ= SuMzZey]

IF [IFLG(1TI-1} 1290,1280,1280
CANT INUE

CALL REFLECIB,ZHEIGT,ALFAR,COSA}
CALL REFLECID.IHEIGT ,ALFAR,COSA)

1F{JSINGP{NSR] 4LE,dH, OR. JO.LE. 3]
*® CALL VORTEX{ £,B+D, TANV,UNIT,
TFUEJSTNGP ANSR) +GTa JH AND. J0.GT. 03}

¥YL,C052 )

* CALL VOITEX( PoC.8, TANV,UNIT, VYI.CD52 )

CALL DOTPICOS1.C052,5UMs]
SUM2= SUM2 + SUMaaV]
CONT INUE

CONT [NUE

AMATING,NY) = SUML1 » SUM2

IF (EXECKIL1S)=1,0) L31041410,1410
IF (IFLGI20)}=5) 1419,1320,1320°
1F ENM=11 1330,12330,1390

LINe LIN #4

NM= 14

1F TLENX-LIN} 1340,1350,1350

CALL PAGE

LIN= LIN ¢4

WRITE (KOuT,1020GINSFNSURFL,NSURF2
LINT LIN +2

1F (LINX-LIN) 1370,1l3B0,1380

CALL PAGE

LIN= LIN +2

WRITE (KOUT,10300

LIN= LIN +}

IF {LINK-LIN) L37Cs140041400

A0S
AD%
ADA
AD4
AD%
AD%

- AQ4

ADS
ADS
ADS&
AD&
AQ%
AD &
ADS
AQ&
ADS
AD&
Al%
AD&
AGSH
AD %
AD%
AD%
AD4
AGS
AQ%
AlS
A0%
AD4
AD%
AD%
AD4
AQ4
AGSH
AQ&"
AC%
A&
AC4
AC%
ACS
AQS
A0S
Aldbh
ACA
AD4
A04%
AQ4
AD%
AO4
AQ&
204
AD&
AGS
A0S
AD&
AD%
AD &
AD&
AD&
AD&
AD4&
AD&
AD%
Ad4
AQ%
AQ%
AQ&
AD4
ADG
AD4

WRITE (KOUT¢LORODIY KV o NV o NG VMATINY] s AMATENGo NV 2 PHE T 121,31, L BADS

1Wi Ty I=le3 Do EDWET D I=1,2)
CONT INUE

CONT INUE
CONT INUE
CONT INUE

CALL ABORTJ 4. SUMLNG}

CONTINUE

IF (EXECKE150-1.0) 1450,1480,1480
1F {IFLGL20)=5) 14B0.16T0,147D
WRITE IKDUT,LOO0)

LIN= LIN +1

CONTINUE

LIN= LIN +3

IF TLINK=LIND 1450,1500,1500
CALL PAGE

Go To 151¢

WRITE IKJUT,10101

CONTINUE

CONT INUE

SOLVE FOR GAMA ¥
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AD%
ADG
AD4
AD4
AD4
AD4
AQ4
AD&
AD%
AQ&
AQ4
AD4
AD4
AD%
AD#&
ADS
404
AD4
AD%
A04&
AD%
A4
L1 1
A4
ACGSH
AD4%
A0&
AD&
AD4
A0 4
AQ%
AD4
AD4%
AQ&
a04

2950
2950
2970
2980
2990
3000
ao0lo0
3020
3010
3040
3050
3060
3070
3080
3090
3100
3110
n
3130
3140
s
140
ATe
3180
3190
3200
3210
3220
3230
3240
3230
3260
32710
3280
3290
3o
33i0
3320
3330
3340
2250
31360
EERS)
33a0
3390
2400
3410
3420
3430
3440
3450

3470
M0
390
3500
3510
1520
3530
3540
3550
3560
3570
3580
3ss0
3500
ELN
620
3630
3640
3565¢
3660
3670
3680
3690
3700
A710
3720
373o
3T4n
750
ATL0
Epa]
atao
790
3a00
510
3820
3§30
3840
3850
3B&0
AL
3880
3890
3900
3510
G20
3930
3940
3950
3960
39T0
3980
3990
4000



[a Nl "o

“ [aNalnNaRe el

1530
1540

1550
1560

1570
1580
1590

L&00

1610
1620
1630
1640

+

1550

NM= q

sup= a.d

D0 1540 J=1.4NV

o0 1530 K=14NG

NM= WM&l

SUP= SUP + NAdS{ AMATIK,J) |
CONTINUE

SCALE = FLOATINN)
SCALE = SUP/SCALE

ne 1560 Jal.NV

DO 1550 K=l.NG

AMATE ) (XK1= AMAT{J,K)/S5CALE
CONT INUE

CALL DMATINIAMAT ,NV,DETERM)

NG= 0

0N 1440 NSR=NSURFL,NSURF2
JO = JNOINSR}

43 = JNI{NSR}

J4 = JNZINSR)

Ké = KN2INSR)

DN 1630 K=1,K4

00 1520 JelO.Jé

[F {JSINGPINSRILEQ.J) GO TO 1620
NGING+L

DO 1590 NSF=NSURFLyNSURF2Z

NZERO= JNOLNSFI

J1 = JNLINSF)
Jz = JN2INSF)
K2 = KNZ2INS5F)

No 1580 K¥=14K2

DN 1570 AV=NZERQO+J2

EF [JSINGPINSF}.EQ.J¥] GO TO 1570
Ny=NVel

SUP = SUP = VMATINVI*AMATINV:NG)
CONTINUE

CONTINUE

COMNTINUE

SUP = SUP/SCALE
SuUM = -5UP

EGIJsK = SUM/FXECKILD

ITEST= J3 - JD

IF [ITEST] 1600,162041620

JH = U3 + J& = 4

IFLJSENGPINSR) LNELQ) JH= J =340 +J3
IF (dH=J) 1610.1620+1528

EGIJHyKI= EGIJ K}

CNNT INUE

CONT TNUE

CONT INUE

SOLVE FOR INDUCED VELOCITY MATRIX *

DI} LBOO NSF=NSURF 14 NSURF2Z

NZIERO= JND{NSFI)
JL o= JNL{NSF)
Jd2 = JNZINSFI
K2 = KN2{NSF}

DG 1190 K= 1,K2
NG L7A0 JeNZERQ,J2
IF LJSINGP[NSF).EQ. 6} GO TD LT8O

JPLE 0+l

WA = Ewldeki

SYMGF2= SYMGFINSF) =1.0
SYMGF3a=-SYMGFINSF) ¢2.0
S¥MLDG2 SYNLF[NSF)

00 1650 L=1.3
LP3= L +3
SuMsLiLy= ¢.0
RELI= EVLJK,LD
DILY= EVIJPL, K4L)

SHE = R{2}

CALL CORDF (WA YA XLE 4 XTE yZLE+EPS)CWiCF4CTAB, TAND, TANS ,RATS 4 ML M21

CALL FLAPSINSF WA SHE s XTE (CF +CTARTAND

WA = EW(JP 1,KG}
SHE = D{ 2}

CALL CORDF (WA, YA XLEyXTE, 2LE4EPSyCUHyCF,CTAB, TAND » TANS, RATS yME442)

CALL FLAPSINSF o wh o SHE ¢ XTE yCF L TAR, TAND,

N 1660 L=1,3

9-16

an4
AD&
AD%
A&
AOK
204
AQ4
AO%
AQ4
AD&
A4
A0 %
ADS
A04
AD%
A04
AD&
ADH
AD4
AD&
AD4
AD4
AD4
AD%
AD4
AD4
AD¢%
A04
A04
AD4
AQS
Ad%
AQ4
A4
A0 4
A4
A04
804
A0
AGS
AQ&
AD4
40%
404
AD%
A0%
AD&
AD%
AD%
AD4
AD4
A4
A%
A&
AG4
L1¢1
404
AD4
604
AD %
AD&
AQ4
AD4
AQ4&
AQ4
AQ
Ade
A4
A4
AC &
AG&
AD%
804
AD4
A0 4
AG4
A&
AD%
A4
AD&
AO4
AOs
AQ4
AQ&
A04
A%4
A04
804
404
AD%
AD4
AD%
AD%
AD4%
804
A0 4
404
Ad &
ADG
AD4
404
ADG
404
AD4
A04
AQ&

4010
020
4030
404D
050
4040
4070
4080
4050
4100
4110
&lz20
&l30
4140
4L50
4150
4170
4180
4190
4200
4210
4220
4230
4240
4250
4260
4210
4280
4290
4300
4310
%320
43130
4340
4350
43560
4370
4380
4390
4400
4410
4420
4430
44460
4450
4460
4610
4480
4490
4500
4510
4520
%510
&%540
#5850
4550
4570
4580
4590
4600
4610
4520
4630
4540
4550
4540
4670
4530
4490
4700
4710
4720
4730
4740
4750
47160
4770
4780
4730
4800
4810
4820
4830
4840
4850
48560
4370
4BBO
48490
4900
4910
4920
4930
4940
4950
4960
4970
4980
4990
5000
SO10
020
5010
5040
5050
8050

1567
15868
1569
1570
1571
1572
i573
K574
1575
1576
L1577
1578
1579
1580
1581
1542
15483
1584
1585
1588
15847
1588
1589
1590
1591
1592
1593
1594
1595
1596
1597
L5948
1599
1600
1601
1602
1602
la0%4
1405
1606
L1607
1508
1609
1610
1611
1612
1613
1614
1615
16lé
Lel7
1618
1619
1820
1621
L&22
1623
1624
1625
1626
1627
1628
1629
le30
1631
1632
1633
1634
k635
1434
1637
1638
1639
1640
164}
lo42
1643
1b46
1645
lo4é
L4aT
16448
1649
1650
1651
1652
1653
16454
1685
1656
1657
1658
1659
laso
1661
1662
1663
1664
1665
1666
1647
1668
1669
\e7a
1671
1472



1660

"o

L6T0

(=Xl

16480

1690
c

1700
1719

L1120
1730
1740

1750

L7460

1770

1780
L1980
1800

L1

oo on

tala
1820
1a3g

1840

PELI= Q5% L BULIDLLD )

DO L1740 NSR=NSURFL4NSURF2

JO = JNOINSR}
J3 = JNIINSR}
J& = JNZINSR)

K& = KNZINSR)
SYMEFZ= SYMGF{NS5R) -1.0
SYMGFI=« SYMGF (NSR) «2.0

on 1730 KG=L+K4
00 1720 JG=J3. J%
1F {JSINGPI{NSR1.EQ.J6} GO TO 1720

JPl= JG ¥l
WA = EW(JG+KG)

O 1670 L=1,3
LP3= L +3

BiLi= EVIJGsKG L)
DiLY= EVIAP1+KG,L}

SHE = B(2)

CALL CORDF WAy YA $XLE s XTE s LLE2EPSoCHyCFyCTAB, TAND s TANS ¢ RATS , M1, M2)

CALL FLAPS{NSF yWA ,SHE , XTE 4CF+CTAB, TAND. BsCOS3)

WA = EWL{JP 1.k}
SHE = DU 2}

CaLliL CDRDF(HA|YA.XLE.KTE.ILE.EPS.CH,C#,CTAB.TAND,TANS,RAYS.Hl.HZI

CALL FLAPS(NSF ;WA SHE y XTE +CF+CTAB. TAND, DeCO53)

CALL VORTENC(P yB+DsTANV,UNIT VI L052)

DD 1680 L=1.3
SUMSLALY= SUMSLUL} — EGLUG,KGI*VI*LOS2(L)

1 (IFLGLLITI=1) 1T1D,1690,1490
CONTINUE

CALL REFLEC{B,ZHEIGT ALFAR,(O5A)
CALL REFLECIO,IHEIGT,ALFAR,COS5A)

CALL VORTENIP +BoCeTANVG»UNT TG V1 ,C052)

no 1700 ivl.3
SUMSLIL) = SUMSLIL) - EGIJGKGIeVI®CO52IL
CONTINUE

CONT INUE
CONT INUE
CONT INUE

00 1750 L=1.3
VYINDX{JyKyL}= SUMSL{L)®EXECK{(L}

ITEST= J1 = NZERC

1F (ITEST) 1Ta&D,1780,1760

JH= 41 *42 -J

IF{JSINGPINSF).NE.Q) JH= J =NZERQ +lJ1
IF {JH=J) 17704+1780,1780

CONTINUE

VY [NDX{dHs Ky L) = WWINDXA 3%, 1)
VYINDX{JHs Ka2) =-WVTNDX{J,K,2]
WY INDX [JHs Ky = VWINOX{JgK,31}

CONTINUE

CONTINUE
LONT INUE

LIFTING SURFACES AIRLOAD COEFFICIENTS =#

DO 1830 L=143
ZUMLGIL) = 0.0

IUMPG{L) = D.0
ZACNGIL) = 0.0
SUMLG{L) = 0.0
SUMPGILY = 0.0
FACNGIL} = 0.0

DO 1820 M=1,2
00 1810 N=1,5
ZUML 1M NsL }
ZUMRIM NL ¥
LUMP{M (N,L}
SUMLIMsNeL b
SUMH (M Ny L}
SUMPIM,NsL )}
CONTINUE

CONT INUE

]
=

LI

DO 1840 N=1,NSURF

FACN{Ny Lk} = 2.0/hINGDIN.E)
FACNIN42) = FACNI{N; 11 /WINGDIN+2)
FACNIN,3) = FACNINs 1) /HINGD(N,1})
FACNGI 11 = 2.0/REFS

FACNG{2) = FACNG(L)/REFC
FACMG{ 3] = FACNGI1)/REFB

9-17

AO4
Acé
A0+
AO4
504
A%
ADA
D4
A04
A04
AD4
AD%
ADS
AOH
AD&
ADS
ADS
A&
AD&
ADA
A
AG4
AT
ACH
AC4
AOK
04
AO4
204
AD%
AGH
A0
AD&
A04
04
A&
AD&
ADA
A4
0%
A4
[
AOh
204
ADH
ADA
AD4
AD&
AD4
AD4
404
AD4
ADS
ADA
A4
A4
AO%
AD4
AQ%
AD4
AD4
AG4
A4
A%
AG4
ADR
408
AD4
A 4
A%
A04
AD4
AD4
AD4
AD4&
AD4
AD4
AQ&
£G4
A04
204
AG4
a04
AGS
ADS
A4
AD4
aD%
AD&
AD&
AQG
AQ4
Ad4
AO4
A04
AGS
A04
A%
A06
AQH
AD4
AO4
[
AQ4
P
A04&

%070
5080
5090
5100
5110
SL20
5130
5140
5150
5160
SL70
180
sie0
5200
3210
5220
530
3240
5250
5280
4270
5280
5290
4300
33t0
5320
5330
5340
5350
53560
EER L]
$380
$390
5400
5410
5420
5430
$440
5450
5460
5470
5480
54 90
5500
5510
5520
9530
1840
LLLIe
5560
4570
5500
559¢
3600
3510
5620
5630
5640
5850
5660
5670
5680
5690
5700
5710
5720
5730
5740
5750
ST80
STTG
5T840
5790
SBOG
5810
3820
5830
5840
5850
S8&0
5870
5860
5890
5900
Saln
§920
%330
5340
5959

5960

5970
23480
5950
£000
6010
5020
6030
5040
4050
4060
6070
&080
$090
sloo
810
6120

1673
1674
1675
1576
1877
1678
1679
t680
1681
1682
1683
1684
1685
1488
1487
1488
1669
1690
1491
1892
1693
1694
1695
15694
1697
1498
1699
1700
1701
17102
1703
1704
1745
1704
1707
1708
1709
1710
1711
1712
1713
1714
1715
1716
1747
1718
1719
1720
vzl
1722
1723
1724
1725
1728
727
1128
172%9
1730
1731
1732
1733
1734
173%
1736
1137
ir3a
1739
1140
1741
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1757
1758
1159
176D
1761
1782
1783
L1764
17658
1766
167
L1768
1769
1710
1771
1772
1773
L1774
1775
17746
1717
1178



[aNal

Lo I N

1850

1B&0

1870

1880
c

ao (2] [aN el

1BS0

1500

1910

0D 21E0- NSF=NSURF1,NSURF2

MM = O
J1 = JNIINSFI

= JN2INSF)
K2 = KNZINSFI
NOO = NSSO{NSF}

SYMGFZ = SYMGF{NSF] -1.0
SYMGF3 = —SYMGFINSF) 2.0

00 2100 J=Jl.J2
TF {JSINGP (NSF).EQ.J] GO TO 2100

dPL= J +1
Wl = EWlJsl)
W2 = EWlJ4Plsl)

EF{JSENGPUINSF .G .o AND.JNDINSFY.GT.J0) Wlx W2

TF{JSINGPINSF}.GTsJAND, JNDINSFI,GT. L) W2s

WA = EWFINGD]

WB = 2.0%1 wWl-WA )

TEST= ABSIWI-W2} «0.1

TF (TEST) 1AG0D,1E60.1B50
WA = [MW1+WZ1r2.0

WB = ARS( Wl-W2Z 1

CONT INUE

EWiJ: 1)

A04
AQ4
AQ4
AD%
AlG
Ad4a
AQ 4
Ad4
AQa
AQdh
A0S
A&
Ad4H
AD &
AD4
804
ARG
A04
AD4
AQ4
A04
AD&
404
AD%
AQG
A0%
AQ4
AQ&
AD&

CALL CORNFIMI4Y1 oM 1oXT1,2LLEPL,CHl CF1,LBL,TADL TASL,RATS ;ML M2)A0%
CALL CORDF{W2,Y24XL2+XT2sIL2EP2.CH2CF2,0B2 TADZ VT A52,RATS,M1, M21A0G

CALL CORDF{WAeYA s XLE« XTE, JLEZEP S, EMy CFy LR AN TAND, TASD,

TANLE= (XL2-XL1)/C.0001

FANDE= (21 2-IL1)/C.0001

FOSLF= ABS{¥2-¥1)s0.0001
TF(FOSLE.GT.0.04CL) TANLE= TANLE/FOSLE
IF{FOSLE.GT,0.00C1) TAND = TANDSFOSLE
IF(TEST.LT.0.0] MANLF= 0.0
IFCTEST,LY.0.01 TAND = 0.0

FOSLE = SQRT{1.0 + TANLE*¥2)

XHE = 0.5%{ XTL+XT2 =LFL-CF2 )

XHEE = 0,5%( XTl+X72 -CHL-CHZ 1}

COSN = L O0/3QRTI 1.0 + TANOD#*#Z )
SINC= 1.0

[FITANDLT.D) SIND= =1.0
IFICOSD,.GT,.D,000C1) SIND= TANO*COSD

W = (.5%1 CwleCW2 )}

DO 1870 L=1,4

IUMSLIL) = 0.0

00 2040 K31,K2
MM= NM +]

COSLiLY= YVINDXIJeK 13 + COSA
COSL{2Y= VVINDX{JeK42)
COSL{3)y= VVINDR(J,®Ks3] - STNA

DD LARO L=1,3
BlLY= EV(J.KsL)
DELY= EV(JP1.K4L1

SHL = 8(2)
SH2 = O(2)

CALL FLAPS{NSF4ulsSHLXT1,CFL,CBE,TADL,
CALL FLAPSINSFsW2,5H24XT2,CF2,CR2,TADZ,

SyMeg = Q.0

N) Y890 L=1,3

PELY= Q.5%( B{L} + DiL) |

COS2IL Y= D{LI=RIL)
TECJSTNGEINSF oG T ANDANOINSF )G TLJ 1)
SUMB = SUMA + COSZ2{LI**2

SuMa = SQRY(SUMA|

D 1900 £=1,3%

COS2tL) = COSZ{L)/FSUMA

CALL CROSP(LDS1,L052,C053)

SLIFT= EG(JyRI*5UMB

no 1910 L=1.3

SUMSLEL = SLIFT*COS3ILY

TUMSLILY = ZUMSL{L) + SuMsL{L)
SUMLGIL Y= SUMLGEL) + SUMSLIL)
SUML{L,NSF,L = SLMLIL,NSF L) + SUMSLELY
SUML £ 2 NSF,L¥= SLMLLL,NSE LY

AV = PO1L = WINGDUNSF,11)
X2 = PL24
¥3 = P(3) = WINGDINSF,12}

SUMPI LyNSF ,10= SLFPIL4NSF 41}
SUMP{L,NSF ,2)= SLMPOL,NSF,2) —

+

XL = PU1} - WINGC(L, 11}
X2 = #2}
X3 = P{3) = WINGDI1,12)

SUMPLIZ,NEF 411 = SLMPL2,NSF 1) + ( X1*SUMSL{3}

9-18

AL*5UMSLC(3 )
RZ*SUMSLED)
SUMP{ I ¢NSF 43)= SLMPLL,NSF,3) - ( X2#5UMSLIL)

B+CO5 )
D+C0O53)

OS2 (Ly= -COS2(L}

=X3I®SUMSLL L)
~XIHUMSL( 2]
—XLFSUMSLL2)

- X3+SUMSLIDY

¥
)
I

1

RATS yM1, MZIAQR

A4
AO4
AD%
A%
804
204
Q4
Ad%
AG%
AQ%
ADS
AO4
404
AQ%
A
A04
AD&
ans
n0&
ADG
A4
Al
AD4
A04
AD4
AD4
A04
AD&
AD%
A0%
A04
£G4
A4
AQ%
Y45
ADS
404
1T
a04
Y13
AD%
A04
AD%
AD%
AD 4
AD%
£04
AD4
ADG
AQ4
AD&
AO%
Ads
YT
AQ4
AD4
AGL
AQ%
804
AD4
a04
AD%
ADG
AD%
AD%
AD#
DY
404
A4
AQ4
AD%
AGH
AQ%
AD4

61130
&l1aeD
5L50
6160
6LTO
6180
6190
6200
4210
8220
6230
6240
4250
42560
6270
6280
&290
&£300
6310
6320
6330
&340
6350
6360
6370
6380
5390
6400
6410
6420
6430
6440
6450
64560
6470
&480
6490
6500
6510
&6%20
4330
65490
4550
4560
8510
6580
6530
65600
6610
620
6630
&540
6650
6640
66T0
6680
6690
6700
6710
BT20
6730
6740
&150
6760
L]
&780
§790
4800
4BLOD
6820
B30
6040
&850
6840
5870
&880
5890
6900
6910
6920
5430
&340
635¢
69560
6974
6930
6990
T200
TOLO
1020
7030
TO4N
7050
7040
7070
7080
7090
TH00
7110
7120
TL30
T140
7158
1164
7170
7180

1779
1780
1781
L1782
L7683
1784
1765
1786
1747
L1184
1789
1790
179l
1792
1793
1794
1795
1796
1797
L1798
1799
1800
1301
1802
1803
1804
1805
1806
1807
1808
L5809
1810
1811

18t2
1813
1414
1815
i81s
1817
1318
1819
1820
1821
1822
1823
1824
1825
1825
1827
1BZB
1829
1830
1831

1832

1832

1834
la3s
1836
1837
1838
1839
1840
1841

1842
1843
1944
1845
1846
18=7
1848
1849
1850
1851

1852
1853
1854
1855
1856
1857
1658
LBES
1860
i9sl

1862
1863
18564
1865
1B66
1867
1R&R
1860
1870
1871
1872
1673
874
1875
1876
1817
1878
ta79
1880
i8sBl

laaz
1883
18R4



<

1920

1930

1940
195D
196D
19ta

1980

L1990

2000
2010

2020

2030

T
2040
C

[a gl

2050
2060
2079
2080
2090

2100

SUMPIZ,NSF 421= SLMP{Z(NSF 42} = { XZOSUNSLI3} = XI¥SUMSLL2) )
SUMP{2,NSF y3)= SLMP{Z,NSF .3} ~

%1 = PLL) — XNCG
X2 = PlL2Y - YLG
X3 = PU3b = ICG

SUMPGE L= SUMPGILE + [ XL®5UM5LI3)
SUMPGL 2= SUMPG(2) - [ X2®SUNSLIZ)
SUMPGL b= SUMPGEI) - ( X2wSUMSLILLY

SuMa= 0.0

DD 1924 L=1,3

SUMB= SUMA + SUMSLILYI*%2
SUMSLL4)= SQRT{SUMB}

Nl 1930 L=l,3

SUMSLEL) = SUMSLIL)/SUMSL{4)

1F (EXECK(150-1.C) 1940,2030.2030
1F [ IFLGL2¢G)=2) 203D,1950,1950

IF (NM=1} 1980,1€60,2010

LIN = LIN +&%

NM = 1D

EF {LINX=L[N) L570.,1980,1980
CALL PAGE

LIN= LIN +&

K2&SUMSLILY

WRITE (KOUY, lD50INSFNSURFL NSURF2Z

LIN= LIN +2

1F [LINX-LIN) 19%(,2000,2000
CALL PAGE

LIN= LIN #2

WRITE {KOUT.10603

LIK= LIN ¢1

IF {LINX-LINY 1950,2020,2020
CPLIFT = —2.0%SLIFT/FS{J.K)

X1#SUMSLE2)

= X3=SUMSLIL) )
= X3 eSUMSLLZ)
- X1®5UMSLI2)

)
H

AQS
LS
AD4
AlS
AD4
AQ&
A&
AQS
AGS
ADS
ADS
AD&
ADS
A0&
AD%
A&
A4
ACH
AQH
0%
ADS
AD4
AD&
AD#
AQ&
Al%
AQ4
Aldh
A04
AC4
ADA
AD4
AD&
AQ%
AD%
AD &
L]

WR1TE [KnuT,lDTOlJ-K.IP[I||i=l|31.E5lJ.Kl|CPLIFT.ICDS3Ill'I=1-3Io(A04

LYV INDXCJ Ky Ty [ahy 2} EGLJ K}
CONT INUE

CONTINUE

F{1) = XLE
P{3} = ILE

SCTS = ZUMSLIL)
WFLSCTS.6T.0.,0) SCTS= G0
SNFC = ABS{FOSLE*SCTS)

[F{ZUMSLI3).LT.0.00 SNFC= =SNFL

TUMSLILt= -5CT5
FUMSLI2t= SCTS®TANLE
ZUMSLE3)= SNFC

XL PUL} - WINGDI{NSF,L1}
X2 PLZ)
X3 = P({3) = WINGDINSF,12}

nou

ZUMPLL ¢NSF o 1h= ZLMPLL 4NSF 41}

ZUMPE LyNSF 4 28= ZUMP [LaNSF +2)

ZUMPL 1¢NSF 31w ZLMP {1 4N5F +3)

%1 = PLLY = WINGD{1l,s11)
x2 = PL2]
X3 = P{3} - WINGDil.12)

TUMPL2yNSF 41 = ZUMPUL24NSF (1)
ZUMP{2,NSF s 2= TLMP[24MSF 4+2)
IUMP(2,N5F 43)= ILMP{2,NSF,.3)

X1 = Pl1) = XCG
X2 = PL2) - YLO
X3 = PiA) - ILG

ZUMPGL 1
ZUMPGL Y

nD 2050 L=143

ZUMLGALY = ZUMLGLLY + ZUMSLIUY

-

PR

b= ZUMPGA 1) + { K1*ZUMSL(3)
ZUMPGE2}= IUMPG{ 2} — { X2®IUMSLI3)
Y= ZUMPGLZ) = | X2#TUMSLIL} — XL*ZUMSLIZ} )

XE*®ZUMSL(3)
XZ#ZUMSL D)
XZ®ZUMSLEL)

ALFLUNSL D)
X2*EZUMSL{A}
XZEEUMSLIT)

ZUMLLLeNSF,L)= ZUMLILNSE,LE ¢ ZUMSLIL)

ZUMLA 2 NSF 4L D3 ZLMLIL (NSF 4L}

1F (EXECK{153-1.C} 2060,210C,2100
IF {1 IFLG(2D)-2) 2100,20T70.207Q

LIN= LIN #2

IF (LEINX=LINI 2084,2090,2090
CALL PAGE

G0 7O 2100

WRITE (KDUT,10001)

WRITE {KOUT,LQ00)

CONT [NUE

SUMRL ESNSF 411 =
SUMRELaNSF 420 = SUMLTL4NSF 421
SUMRA LeNSF .3} =

SUMRI24M5F 1) = SUMRCE,NSF,LD
SUMR 2¢NSF +2) = SUMRLL (NSF .2}
SUMR[ 24NSF 430 = SUMRELNSF,3)

SUML [ 1,NSF 4 3= = SUMLIL 4NSF,.3)
SUML [2yNSF 430 = =SUMLILNSF I}

9-19

X3*IUMSLL 1)
K3#IUMSLI2)
K1 *ZUMSLL 2]

XI*ZUMSLLLY
X3RIUMSLI2)
AL*ZUMSLI2]

= XB3HZYMSLI1L} )
- X3agumsiiz) }

[ SUMLILsNSF«L1%CO5A — SUMLIL,NSF,SHESINA )

(=SuML L1, NSF, 31 #COSA — SUMLILyNSF.1D#SINA }

AQH
AD&
A0%
204
AD&
AD4
ADe
AD&
AGS
804
ADG
A04
AD4
A0+
A0
8G4
A0k
AD&
AO%
404
A04
PrLs
A0%
AG4
404
504
404
A0%
AD&
A04
AQ4
AG4
A06
AGY
AGH
AD&
A04
A%
AD&
204
AQ%
AQ%
AD&
A04
A%
AD4
AD4
AD&
ACG
404
A04
AD&
ADG
AD4
aD4
AQ&%
AQ%
04
AGH
1. 19
ADH
A04
204
AD4
AQ4
AQ&
AGH
Y12

T190
1200
7210
7220
T230
T240
1250
1260
1270
1280
1290
7300
1310
320
7320
T340
7250
1380
T30
1380
T80
T40D0
TAL0
T420
T&10
T440
7480
T460
T4TQ
ThBO
Th90
TE00
1510
T520
7530
1540
1550
7560
s70
1580
1590
Te00
7610
T620
7630
TE40
T&50
Ta60
1670
1600
T490
TT00
FTLD
Larid
1130
Tra0
1750
7760
7770
7780
7790
1300
78140
7820
1434
T840
1850
7860
1870
7380
1890
7900
1910
7320
7330
79560
1950
1950
7970
T984
7990
800¢
BO10
8020
8030
BO4D
BDSD
a0s64a
ao0ro
8080
8090
81¢0
BliD
BL2D
8130
8140
8159
8150
8170
8180
B190
8200
B210
4220
82340
8240

188%
L1886
1887
1888
1889
1390
1891
1892
1893
1894
1895
1896
1897
10948
1899
1900
1901
19402
1903
L9044
1903
1906
1907
1908
1909
1910
1911
1912
1913
1914
L1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
192%
19246
L1a2T
1928
192%
1930
1931
1932
1933
1934
19358
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945%
1946
1947
L9448
1949
19548
1951
1952
1953
1954
1955
1954
1957
1958
1959
1960
1941
L1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
19BR
1989
1990



[aNalyl (]

(]

2110

2120
T

on

no

tal [aReRal (ol

2130

2140
2150

2050

2060
2070
20890
2090

2100

2110

2120
[

TUMR { |, NSF . 1D
ZUMR ¢ L,NSF . 2)
ZUMRI LoNSF 43}

TUMRLZNSF .11
ZUMP (24NSF .21

IUMR I 2,NSF . 3} =

U IUMLI14NSF,1}*L0S5A
LUMLAL ¢NSF 2}
= {=ZUMLLL,N5F,3)%C0SA

= 2UMRAL A NSF, LI
= UMRA (1 ¢NSF,2)
JUHR L1 4 NSF 3

ZUML A LoNSF 3 tx — JUML L] o NSF 43)
TUMLAZ4NSF23]= = JUMLIL (NSF¢3)

LONTINUE

DO 2130 N=NSURF L 4NSURF2

DD 2120 L=1,
ZUMLEZaNsL
ZUMRCZ,N,L ¥
ZUMLI EeNsL T
LUMRE 1 +NL}
SUMLLZWNaL )
SUMR( 24Nt }
SUML {1 eNsL )
SUMA {}4NsL )

ZUMPL 1Ny 1)
IUMPL L N, 2}
ZUMPILL,N, 3)
LUMPIZ4Ny 1)
IUMPI 24Ny 2}
TUMPL 2N, 3}

SUMPC L Ny 1}
SUMPE LyN, 2}
SUMP{ 14N, 3]
SUMPL2,N, 11
SUMPL 24Ny 2)
SUMPL24N 3}

3

waal ldwu athonm bk H B

H il Wb va

IUFLIT+N+L}SFACNIL, L)
ZUMRLLyNyLE *FACNIL 41)
TUML{1¢NsL) *FACNIN, 1)
ZUMALL NoL} ®¥FACNIN, 1}
SUMLLLs+Ns LI *FACN{L,.1)
SUMR{L+NoLI*FACNLL,. 1)
SUMLELyNsLI *FALN( N1}
SUMA{L N LISFACNL b1 )

ZUFPELyNy LI #FACNT A, 2)
ZUMP{L1+N+2Z)®FACNI Ny
ZUMPLLaN3F #FALCNL K2}
ZUFPLZ2yNy 1) *FACNLL+2)
LUMPC2oNo2 I ®FACNIL,3}
ZUMPL24N+3) ®FACNTL,3)

SUMPI { ¢N+1) *FACN(N,2)
SLMP{L14N42} ®FACNIN, 3}
SUMP{L+N¢3YVEFACNI(N,3Z)
SUMP{2¢Ns 1 *FACNIL L, 21
SUMPA 24N 2 *EFACNT 143}
SUMPI24 N3 RFACKRLE L 43}

DO 2150 N=24NSURF2

DD 2140 L=1«
UNLA 25 LsL 1}

ZUMRL 251401

FUMPL 241,41

SUMLL 2y 1eL)

SUMRL Zy LaL }

SUMPLZu14L ]

CONT INUE

3

=
=
=

ZUML{Zelsl}
TUMRIZ,14L]
TUMP(2¢l L)
SUML{241,010
SUMRI2414L}
SUMP{2+14L}

LN N N

IUMLEZ PNy
ZUMRIZsNsL}
LUMPLZ  N.LD
SUMLIZ 4N, LY
SUMRLZ,NyL)
SUMPLZ s NsL)

= IUMLA{L.NSF 43 I*5INA )

= IUMLAL,NSF,1)%SINA b

L)

ZUMLUL4NSF oL = ILMLEL,NSF,L) + JUMSLIL)
LUML [ ZoNSF L= ZUML{L.NSF, L)

IF IEXECK([15)~1.C) 206D,210C,2100

IF LIFLGLZOY-21

LIN= LIN o2

IF {LTNX=LIN)

CALL PAGE
GO TO 2100

2100,2070,2070

2080,2090,2090

WR ITE {KDUT 10001
WRETE (XDUYT,1000)

CONT INUE

SUMRLLWNSF4 L)
SUMRAL L4NSF 2
SUMRILL4NSF43)

SUMRA{ Z4yNSF, 1]
SUMRLZ4NSF,2)
SUMRAL 24NSF . 31

SUMLA L +NSF 4 3)=
SUML{ 2 NSF, )=

ZUMRCLyNSF 4 1)
ZUMR (L 4NSF 4+ 2)
FUMRLL4NSF 4+ 3)

TUMRL Z,NSF 4 1)
ZUMR {2 yNSF 4 2}
IUMR[2,NSF ¢3)

{1 SUML{L,NSF L) *CO5A
SUMLILL 4N5F,2)
(=SUML{L,NSF,31*COSA

SUMR (L 4NSF 411
SUMR {1 ¢NSF,2}
SLMA {1 4N5F4+3)

—SLMLIL #NSF 43}
~SUMLIL (N5F,3)

= 4 IUMLIL,NSF,L)#C0SA
= ZUML AL+ NSF 20
= (=ZUML{],NSF,2)#C05A

= IUMR{L 4N5F .1}
= IUMRI{14NSF,2)
= MUMR{1 oN5F 43}

CUMLELyNSF 3= —JUML 1L 4NSF 3}
ZUMLEZ ¢NSF 3% —ZUML{] 4NSF,3)

CONT INUE

00 2130 N=NSURF1,NSURF2

00 2120 L=1,
ZUML[2¢N4L)
LUMR(2+N.L)
ZUMLIL,N,L)
LUMRI 14N, i)
SUMLIZ,N.L)
SUMR [ Z4N4L)
SUML | 1,N,L)
SUMR [1,N,1)

ZURP{ 1 N, L}
TUMB{ 1,Ny2)

3

ZUMLAL oW LE*FACNILELE
ZUMRLL NoL} ®FACNIL 1}
TUMLLL N LI*FACNI K, 1}
LUMRI1,N. L) *FACNI Ky 1}
SUMLEL1 NaL)®FACN{L, 11
SUMREL.MNsL) ®FACNT1 1)
SUMLILaNaLF#FACNY My 1)
SL¥ROL s N,LISFACKIK,1)

ZUMPLE oMy 1) #FACNI N, 2)
ZUMPLL s N4 2) SFACNTIN, 31

= SUML{1.NSF,21e5]NA

= SUMLIL1,NSF.LlI*5INA

= ZUML{LyN5F,3D=SINA

= IUML Ly NSFall*5ENA
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4
AC4
A
AG4
AD&
L)
AGH
AC4
AO%
AD4
AQH
ho4
AGS
AGH
AD&
AG4
AQS
AQ&
AO4
Bl
AGH
ADG
AD 4
AQS
A4
Ad4
AQS
ADH
YT
AGS
AGH
A&
AD&
AGH
Oy
AQ%
LY 1
AOG
AQG
AQ%
AQ%
Qs
AG4
AD4
AD&
AQS&
Al4
AQG
AQS
AO%
ADG
AD&
A&
AD&
AC%
AD%
BO4
ADG
204
404
AQ4
804
ADS&
A04
AD4
AGSH
A4
A%
AD&G
a0 4
ADG
11
AQa
ADG
A0%
AGG
LY XN
AD&
204
0%
A4
ADG
ADG
404
AlS
ADG
AO4
AQ4
A04
B4
A04
ADG
(11
404
404
ADe
ADS
ADG
404
aG 4
AD%
aps
AD4
AG4
AD4
AD4

8250
8260
42710
8284a
8299
4300
8310
8320
8230
8340
28350
8340
B370
8380
8390%
4400
410
8420
8430
B4 40
B&SO
84460
8470
8480
8450
8500
asig
8520
B530
8540
8550
LU ]
8570
8530
a590
8500
aslg
8520
8630
B440
84650
86460
8s8710
86820
8690
BTOD
BT10
BTZ20
B7130Q
BT40
BT50
BT60
BTTO0
aT80
AT90
ag00
LEN L]
BE20
8830
AB40
ELT
BBAHO
8410
agan
.. 1D]
RSO0
8910
B9Z0
8930
B94D
BO%0O
B950
BRTO
B98D
89490
9200
a0l
2020
5030
040
905¢
S060
9070
9080
9990
9100
aLLe
9120
9130
9140
a150
9160
91TD
9184
a190
9200
9210
9220
92130
9240
9250
9250
9270
92380
9290
43100

1961
19%2
1993
1994
1995
1996
1987
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
201%
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2034
2037
2038
2039
204D
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
20852
2053
2054
2055
2056
2057
2058
20%9
2060
2061
2062
2063
2064
2065
2066
2087
2068
2069
2070
2071
2012
2073
2074
2075
2076
2071
20748
2079
2080
2081
2082
2083
2084
2085
2086
2087
Z20BA
2009
2000
2091
2092
2093
2094
2095
209¢



2130

[aRal

2140
2150

2160

[z NeEaNalsl

[a]

[aEal

e

2110

2180

ZUMPL LN 3}
TUMPL 24N+ 1)
ZUMPL 24N, 2)
ZUMPIL 24Ny 3)

SUMPI LN, 11
SUMPL 1eMp 21
SUMP( L¢N,3}
SUMPL 24Ny L}
SUMP | 2+Ns 2]
SUMP{ 2, N, 3}

ZUMP(L N3 ) #FACH{N,3)
LUMPL{2,Ny11*FACN{1,2)
ZUMPLZ Ny2) #FALN(L,3)
2UMPLZ N3y SFACNTL, 2

noodon

SUMPE LN, 1) =FACNIN,2)
SLUMPLLyNy2) #FALNIN,3)
SUMPY LyM 3] SFACNIN.3)
SUMP{ 24N LISFACKNIL, 2}
SUMPI2y M 21 %FACNIL.2)
SUMP{2+Ns3)&FACNIL,3)

Hu b

no 2150 N=24NSURFZ
00 2140 L=1,23

IUML (2,14l )
ZUMRE 29 1L }
ZUMPLZ, LsL )
SUMLE 2, LeL )
SumMAt 2, 1.4)

2 TUNL{2,14L) # ZUMLE24NoL)
= IUMR(2eLoL) & ZUMRI24NsL)
= JUMPIZ2214L} + ZUMP{2.NsL)
= SUMLI2y1leL) + SUMLIZ24N.L)
= SUMALZyLel) + SUMREZ¢NsL}
= *

SUMPLZe 1oL SLMPLZy1411 SUMP{2,HyL)
CONT INUE

no 2160 L=1.3

TUMLGEL)= ZUMLGILI®FACNGIL)

SUNLGIL}= SUMLGULI®FACNGILLY

IUMLGE 3 )= —ZUMLG L)

SUMLGL Itz —SUMLG(3)

ZUMPGI L} = ZUMPGULI*FACNG (2}

ZUMPGE 2} = ZUMPG(ZI*FALNG (3]

ZUMPGI3) = ZUMPGIL3)®FACNGI3)

SUMPGILY = SUMPG]L}*FACNGI2)

SUMPGELZ2) = SUMPG{ZI*FACNG{Z)

SUMPGI3) = SUMPG{3)*FACNG (3]

IACNGI 2) = TUMLG{1)*COSA + ZUMLGIII*SINA
ZACNGI3) = ZUMLG(2)

ZACNG(LE = ZUMLGI3D*COSA - ZUMLG{1}*SINA
FACNGE 2] = SUMLG{L1*CNSA + SUMLGI3D*SINA
FACNGE31 = SUMLG(2)

FACNGI 1} = SUMLG(II*COSA = SUMLG{LI*S5INA

LEFTING SURFACES AIRLDAD SECTION COEFFECIENTS *#

00 23560 NSF

0

=NSURF Ly NSURF2

= JNLIWSF)
J2 = JNZINSF)
= KNZINSF)

NZERD = JNOINSF}

NOO = NSSO{

NSF)

SYMGF2 = SYMGFINSF) -1.0
SYMGF3 = =3YMGF{NSF) +2.0
SPAN = WINGDIMSF,1}

Ny 2330 J=HIERQO,J2

[F {JSINGPIL

NSF1.EQ.JY GO TO 2330

JR1= ) o+l

ANM o= NMO#1

Wi = EWldsl}

W2 = EW{JPl.l)

WA = EWE(NOOD)

Wi = 2.0%{ Wi-WA }

TEST = ABS{ W1l - w2 | = 0.001

tF (TESTY 218D,2180,2170
WA = [W1+W2)/2.0
WB = ABSL Wi-w2 )

CONTINUE
RW = WA

CALL CORDF (WA, YA XLE ¢ XTE ¢ ILE 2 EPSeCW,CFyCYAB,TANDTASO,

TANLE =
FOSLE = SUR

(ELE{MZ)-ELE(M]) ) /WA

TileQG + TANLFE®*$Z]

XHE = D.5%1 XT1#X72 -~CF1-CF2 )
XHEE a Q.5 XTl#XT2 =-LH1-CBZ )
COSD = 1.0/SORT( 1.0 + TAND*%2 )

SIND= L.O
{F(TAND.LT.
IFICOSD.6T.

O) SIND= -1.0
4.000C1) SIND= TAND=COSD

Cw = G.5%[ CwleCwz ¥
AREA= WB®CwW¥{ COSD*SYMGF2 + SINO¥SYMGF3

IFLAREA.LT.1.DE—E} AREA=WB®CW®{ CDSDESYMGFI + SIND*S5YMGFZ }

RCD4 = 0.5%(XLI#NL2) ¢ 0. 25%CW

SCN
5CX
SPM
SCL
SCO

a0 W bd
oQoOoQ
ooooo

.
]
.
.

+

na 2250 k=l,K2

COSI{11= VYINDXEJeK4l) ¢ COSA
CASLL 2= VVIND XL JeKs2)

9-21

AD&
AD4
A0&
ACQ&
ADS
AQS®
AGS
AD4
AQ&
A%
AD%
A04
AQH
ACA
AD&
AO&
a0e
AD4
AO4
204
AD4
AD#
a04
AD&
AD4&
AD4
ADa
AD%
AD4
a0
AD4
AQ&
AD&
AD%
AQ&
A%
AO4
204
A4
ADS
AQR
AD4
AG4
A&
£04
AD4
AD&
AD4
AD4
A04
A0&
204
A04
A04
A0&
AD &
AD4&
AD&
AD&G
AD4
AD&
Ada
AQ4A
AG4
A4
Ad4
Al
ADL
ADG

9310
9320
9310
9340
%350
9360
93T0
9380
9390
9400
9410
Qa 2D
9430
9840
2450
9450
70
9480
949¢
9500
9510
9520
9330
9540
%550
9360
870
9580
a4%490
9400
610
9420
9630
9640
9650
9660
9470
9580
95690
9700
710
9720
9730
9740
9750
760
gl
4780
790
4800
B0
9820
LLEL
9840
9830
9840
9870
880
9890
900
F9IL0
9920
9910
9940
9950
9950
9370
59980
9990

AQ410000
AD&10010
A041002Q
40410030
AD4100G40
AD410050
AD&LQOED
AG41007T0
AD410080
CALL CORDF{MLsYLleXL1sXT1 2Ll 4EPL,CWIoCFLCBL TADL,TAS1,RATS,M1,M2)AD41005%0
CALL CORDF AW Y22XL24XT2 4 ILZsEP2+LH2Z JLF 2 CB2 4T AD2,FAS2, RATS (M1, M2) 40410000

RATS, ML, M2120410110

AD410L20
40410130
AR41DL40
AD&4IG150
AD&LQ160
AD4LO1TQ
AO®LOLl 80O
ADS10L90
AD&10200
AQ%10210
AD410220
AQ410230
A0410240
AD%L02%0
AD&1O260
40410270
A0&10280
AD%102Z90
Ad410300
AG41031D
A0&10320
A0410330
A0410240
AD4103%0
AD&1D360



2190

2200

2216

iakal

[nXa)

2220

[a N o

oo

2230

2240

xRl

2250

[ Nal

[nl el

226G
2270

2280

2290

2300
2310

2320

[alal

(xR al

[zNaXaRulial

fal

[aNal

2330

2340
2350

2340

-

2370

2380

COSLEAN= VYINDX{JaK,3) - SINA

DO 2190 L=1+3
LPA= 1 +]
BIL b= EVI(JoKaL

DILY= EVIJPL,K,L)D

SHL = B(21

CALL FLAPSINSF,ml.5HLyXT1 ,CFL,CBL,TADL, ByCO53)
CALL FLAPS(NSF,W2eSH24XT2,LF2,0B2,TAD2, D, L0532
SUMA = 0.0

o 2200 L=1,3

PILIw 0.5%( BIL} + DILY }
cos2iLl= DILI-BLLY

SuMe= SUMB + COSZILIwE2
SUMB = SQ& T4 5UMA)

00 2210 L=1,13

COS2{L = COS2LLY /SUMA

caLL CROSP{COS1.CC52,CL05))

SLIFT= EGEJ.KI%SLKE

M 2220 L=1,3

SUMSLiL1= SLIFT=COS53(L)
NEN = ~SUMSLLI3N*SYMGFZ + SUMSLIL)*SYMGF3
SCN SCN + OCN

SCX = 5CA + SUMSLIL)
SPM = SPM - DCN«({P{1)=-xCO4)/CwW}

SUMa= 0.0

DO 2230 L=1,3

SUMA= SUM8 + SUMSLIL)*%2
SUMSLL41= SQRT{SUMR}

00 2240 L=1,3

SUMSLIL Y= SUMSL{L)/SUMSLI4)

CONT INUE

SCNz SCN*(2.0/AREAI
SCX= SCK*(2.0/AHEA)
SPM= SPHE{ Z.0FAREA}

SCLa SYMGF 2% (SCN*COSA~-SCA®SINAI+SYRGF3I*® {SCNI
SCD= SYMGF2# [SCX®SINA+SCN*SINA) +SYMGFI* (SCXSCD5A}

SCLCOR= SCL*LW/3PAN

RY = ENlJyLs2)
RL = ENGJy L4 3}

IF (NM-11 2260,2260,2310C
LIN= LIN +4

1F (LINX-LIN) 227C+2280.,2280
CALL PAGE

LIN= LIN +4%

WR ITE (KOUTy1080)ASF ,NSURFL (NSURF2
LIN= LIN 2

TF {LINXK-LIND 2290,2300,2300
CALL PAGE

LIN= LIN +2

WRITE (KOUT.10901

LTN= LIN+1l

1F 4LINX-LINF 225C,2320.2320

YB3 € EN{Jy1y2198YMGFZ ¢ (EN(JZ o1 +3F-ENC(Ie1+3)I9SYMGF3 D/5PAN

AD4LG3TO
AD&1Q38D
AD4103%0
40410400
AD420410
AQ410%20
40410420
AQ&41D%40
A0& 10430
AQ% 10460
AQ&104T0
Ad41D4BG
AGSLO490
AQ410500
AG410510
AG&l0520
AD41Q530
AD&105%0
AD&L10550
AO410560
40410570
40410580
AD&1DS5%0
AD4 10600
AD410410
40410620
ACG10630
A0410640
AQ41D&ST
40410660
AQGIDSTO
40450680
AD410690
AD&103T00
AQ410TLO
AD4L0T20
AD&10730
AD410740
A0410750
A0%410760
40410770
AD41OTAD
AQ4%10790
AD&4 10800
AD&10810
AG&10820
AOQ4104830
AQ410840
AD41085Q
AQ&10460
40410870
AQ& 10880
AD410890
AQD&L0900
ADALOILD
AD410920
AQ%10930
AD4LOSAD
AD410950
40410950
AD419970
A0&10948D
AQ410990
AQ0411000Q
AG411010
AO%L1D2D
AG411030
AD%4110&0
40411050
40411060
AD&11070
AQ411080
4D41109¢
AQK11100
AQ411110
A0411120
A0411130
AD&11140

WRITF {KOUTs 1100104 YOR +RY JRZ4RW pSCN,SCX9SCL pSCO.5PH,SCLEOB, [SUMSLI ADS11150

101y Y=Ly 3)

LIN= LIN 1

CONTINUVE

LIN= LIN #2

TF (ILINX~LIN} 2340,2350,23%50
CALL PAGE

GO TO 2340

WRITE {xQUT, 10001

WR ITE {KJUT,1000)

CONT INUE

LIFTING SURFACES AIRLOAD SUHMARY &%
LIN = LIN « 12

TF (LINX=LENY 237¢,238C,2340

CALL PAGE

LIN = tIN + 12
WRTTE {KJUT,IL10INSURFL NSURF2

DD 2410 N=1,NSURF?Z

9-22

AQ411150
AD&4L117D
AD411180
AD411190
40421200
AD& L1210
40411220
AD411230
a0411240
AD4L1250
4D411260
AD&L1270
AO&11280
A04L1290
A0411300
AG411310
40411320
AD%11330
40411340
AQ&11350
AQ&11360
AQLLLITO
AQ411380
A04)11390
AG%11400
A0411410
AQ411420

2201
220%
2205
2204
2207
2208
2209
2210
221t

2212
2213
2214
2215
2218
2217
2z218
2z19
2220
2221
2222
2223
2224
2225
22246
22217
2228
2229
2230
22131
2232
22133
2234
2235
2234
2237
2238
2239
2240
2241
2242
2243
224%
2245
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255
2256
2257
2258
2259
2260
2261

2262
2243

22864
22465
2265
2267
2268
2269
2270
2271
22712
2213
2274
2275
227
2277
2278
2219
2280
2281

2282
2283
2284
2285
2286
2z81
2288
2289
2290
2291

2292

2293
2254
229%
2296
2297
229R
2299
2300
2301
2102
2303
2304
2308
2306
23071
zaioe



c

230

2400

LIN 2 LTN + 2 AD411430
IF CLINK-LIND 239C2400+2400 : AO4L1440
CALL PAGE AQH11450
LIN = LIN + 12 AQ&11460
WRITE {KOUT.L110INSURF1+NSURF2 AU&L14T0
CONT (INUE ' AG&LT&BO

AO411490

WRITE (KOUT11200NeSUMLIE oNe3) y SUMLEL »MoL D »5UMLELa N 2) ¢ SUMRL L, N, 3VA0411500
Ly SUMRE LNy I3, (SUMPEL NsTY 41 =033 4WINGDANyLLY oW INGDUN, L2} oW INGDIN, 540411510

21y WINGDIN, B, WENGDIN, L} A0411520
C AD%11530
WRITE (KOUTeBLl400N,ZUMLAL oN ¢33y ZUMLIL ¢NyL ) cZUML{L+Ne2) pZUHRI 14Ny 31ADALL540

1, ZUMAC LGN p 1Dy EZUMPIL g HyTY pT=143) yWINGDUNoLLY yW ENGD{MNs 12} ou INGDUN,6A0&11550

2h, WINGDIN S by WINGDIN, LY AO4LE560

c AD&115TO
2410 CONT INUE AGALLSED
c AD#11590
LIN = LIN + 11 . . AD#11600

TF ALIMX«LIND 2420,2430.24340 AD4L1810

2420 CALL PAGE AO&L1620
LIN = LIN + 11 AD411630

2430 CONT INUE ’ ADSL1640
c . AD&L1650
WRITE (KOUT,1120)5UMECZ+1 o2} e SUMLAZ o1 o1} SUMLE24E ¢2)4SUMRL2Zy143),5A0411680

TUMRI 24 R o LD o (SUMPI24 LoD Vol =1 430 yWENGD(L 4 L1 D« WINGD{ L1121 WINGDS La 34 AD&L16TO
2WINGDI 1429 eWINGN ALy LYy SUMLGIZH g ASUMLGEL b o 0= o2 b FFACNGAT), I=1¢27 44 ADR 11580
ASUMPGL I ) el =103} y XCG o I0G v REF SeREFC ,REFB o ZUMLE 25 La3 o ZUMLLZ, 1410 EUNADSL1690

L1 2,120 FUMRA 241430 2UMRE2 41 410 4 d ZUMPUZ01 410 s T=1 31, W TNGOU Ly EL} ,WAGHLLTO0
SINGDE L, 12) pWINGD(1e&) (WINGOEL 99 (WINGDUL 10 » ZUMLG I3 T [ZUMLGU L), T=1A0SKL1T10

Be 2 (ZACNGI I o I=142} o[ JUMPGET) 411,34 ,XC6+2CG6,REFSREFC, REFB, DETERAO411T20

T, SCALE AD&L1TIO

c AD&L1T&0
[ AD&LLTS0
RETURN AD&1LTSD

[ AD&LLTTO
END A0411T80

v FOR AQS5,ADS aps 10
[ A0S 20
C A0S 30
SUBROUTINE ABORTJINOGO,TE ST, ITEST) ADS &0

¢ ADS5 S0
c ® TRYW MULTIPLE—SURFACE VDRYEX-LATTICE PROGRAM - REVISED 8 AUG.TZ *ADS &0
C % PROGRAM DEVELOPED BY A.V.GOMEZ {(TAW SYSTEMS) ON JUNE-JULY L9T1 #ADS 70
C ADS g0
C 300K XK X 000000 K R X 0K 00O KRN N XKRN KA KN AR RR XAAKN LKA ADS 90
C A05 100
c 405 110
COMMON /DATAOL/ KINy KOUT, K¥ly KT2, KT3, KAECs KFILE, LINy LINK 405 120

L .RADy PIE, CUTOFly CUTOF2, DELALF, LFLAP, LDRAG, COLOCP ADS 130

Z JIFLGH20) s EXECK{LS) ADS 140

C ADS 150
EQUIVALENCE (DN} A0S 180

4 - AQ5 170
DATA CMAK/D.90/ AGS  LAD

DATA 15/5/+T110/1C/,T10D/100/,160/60/,E25/30/ AOS 190

c 405 200
C A05 21D
1000 FORMATELX.//a3K, 254 «*% JOB ABORTED BECAUSE 405 220
1 2IMNDLOF LTFTING SURFACES=,12,17W EXCEEDS FIVE #%#,/,3X,5T(1H*) JAOS 230

o AQS 24D
LO10 FARMAT{ 1K, //¢3%,25H #%*» JOB ARORTEQ BECAUSE 405 2530
2 20WNDLOF 5PAN ELEMENTSS,12,16H EXCEEDS 60 ##% , Fa3Xe63(1HE) JAQS 28D

¢ A0S 270
1020 FORMAT{ 1K+ /743X, 254 #%x* JOB ARORTED BECAUSE , AGS 280
3 ZIHNN.OF CHORD ELEMENTS=,I2,06H EXCEEDS TEN #%#, Fe3X4A5(1H%) JAQS 290

[+ A0S 300
1030 FORMATULXs /793X 25H %&a JOB ABORTED BECAUSE AD5 310
4 2OHNOLOF VORTEX MATRIN ELEMENTS=,12,16M EXCEEDS 100 #&#,/,3X,T2(LA05 320

*Hr ) 4D5 330

[ A0S 240
LO4D FORMAT( 1Xs//¢3X¢25H *** J0B ABORTED BECAUSE 0% 350
5 QHMACH NO .=, F&.3, 17H EXCEEDS 0.90 ¥¥%,/, 3%, STILIH) } ADS 380

[4 A0S 310
1050 FORMATILK,//+3X+254 #**=2 JOR ABORTED BECAUSE ADS 3BO
& L7HND.SPAN STATIONS=,12,15H EXCEEDS 25 ®%3,7,3X,59{LH*} | AQS 390

[ A0S 400
1060 FORMATE LY, #/s3K425H % JOR ABORTED BECAUSE 4 A0S 410
+ LBHND .CHORD STATIONS=,T2,15H EXCEEDS 10 #%¢,/ 3%, 6001H%) | 405 420

[ ADS 430
1070 FORMATI 1N, //y 3% 25H **% (0B ABORTED BECAUSE , A0S 440
B ZOMND .OF SPAN ELEMENTS=,12,L184 NOT PERMITTED »xm,/, 3K, 65{ LH*) } Agg 450

[ A 480
1080 FORMAT(1X%,//43X+254 *** 408 ABORTED BECAUSE A0S  4TOD
9 ZGHNO.NF WING CHORD ELEMENTS=,12,18H NOT PERAMITTED #»%#,/, 3%, 71( IHADS 4B0

»*) ) A0S 490

[4 AODS 500
1090 FORMATE BX,/F/y3%Xy25H %% JOB ABORTED AFCAUSE . AQ5 510
* 3ZHINPUT ERROR IN NSS FLAGs NSS(MIA[Z,1LH.LT.NSS[MI=[2,4H *4%, AQS 520
4K, T LHED ) A0S 530

c A0S 540
C 300K 00000 XK XK S X 00O O KXR KON XA AN KA AKX RR XX AKAQS 560
c A0S 540
c A0S STD
c AO05 580
GD YO [1100,1110,1120,1130,1140,115041160,L070,E180,11901,NOGO AQS 530

1800 IF (IS.LTLITEST) WRITE IKQUT,100D}TTEST A0S 600
IFEI5.LT.ITFST) CALL EXIT aps  slo
RETURN 405 620

1100 YF (I60,LT.ITESTI WRITE (KOUT,lDL1O0HITESY A0S 830
IF{ 16D T.ITESTH  CALL EXIT BG5S 640
RETURN ADS 450

1120 1F (140.LT.ITEST] WRITE {KDUT,L0201ITEST ADS 640
[F{TL0.LTLITEST) CALL EXIT ADS  &TO

9-23

230%
2310
2311
2312
2313
2314
2115
2314
anr
2314
231%
2320
2321
2322
2323
2324
2325
2324
2327
2328
2329
2330
2331

2332
2333
2334
2335
2336
2347
2338
2339
2340
236l
2342
2341
FELLS

2348
2348
2347
2348
2349
2350
23851
2352
2353
2354
2355
2356
2387
2358
2359
2350
2381
2382
2383
2364
2385
2386
2387
2368
2389
2370
2371
23712
2373
2374
2375
2378
2371
2378
2379
2380
2381
2382
FELE)
2384
2385
2388
2387
2388
2389
2390
2391
2392
2393
2394
2395
2398
2397
2398
2199
2400
2401
2602
2401
2404
2405
2408
2407
2408
2409
2510
2411



arc-s

[aXaFalataXsl

(s XeRalaNal

e =

[a¥aNaNalalal

La]

RETURN A0S

1130 IF {[100.LT.ITESY) WRETF (KDOUT,1D307ITEST 405
1FLIL0DLLTL.TTESTE CALL FXIT 405
RFTURN 40S

1140 IF {CMAK.LT.TEST) WRITE [KOUT,lO0408 TEST LI
TF(CMAK.LT.YESTE  CALL EXIY aas
RFTURN AQS

LI5S0 [F (T25.LT.ITESTH WRITE (KOUT,105001TEST A05
IFLI25.LT.ITESTY  CALL EXIT a05
RETURN 805

1160 IF (110.LTLITEST) WRTTE [KOUT,1060)1TEST A0S
IFLTLOLT,ITEST)  CALL EXIT ADS
RETURN A0S

L1170 [F {ITEST.LT.O) WRITE (KDUT,1070)[TEST Aas
TF(ITEST.LT.0) CALL EXIT 405
RETURN X AOS5

1180 IF (ITEST.LT.G) wRITE [KOUT,1080NLTEST AQS
1F{ ITEST.LT.D] CALL EXIT A0S
RE TURN AQS

1190 D= TEST 805
TF {NLLE.TTESTE WRITE {KOUT10901N,1TEST AQS
IF{N,LE.ITEST) CALL EXIT A0S
RETURN 405

AQS

END ADS
FOR AD&,A06 406
A06

AD&

SUBROUTINE CORDF WA YA pXLE 4 XTE yZLE 4 EPS,CHyCF yCTA,TAND, TANS ¢ Ry ML, M) 206
A06

* TRW MULTIPLE-SURFACE VORTEX-LATTICE PROGRAM — REVISED B AUG.TZ %A0S
* PROGRAM DEVELOPED AY A.V.GNMEZ (TRW SYSTEMS) ON JUNE=JULY LIT1 *A0s
ADG

X6 KX XK I KKK 006K X X0X 00K KX 00000 XX 000K KX KKK XK XXIOCEK K XXX XX X KX AOA
80

COMMON/FDATAQZ/ NBING, MFUS, NYTAILs NSS(5), NSS0{5}, NCS(S) 8086
1 yX(30), Y{30), 2(301, EI3D), C13D}, XONCR(3D), FLAPCI30),TABCEIO) AD6
2 (WSMOTH, EWE[3G), ELE{30), ETE{3I0), EHE(ID}, EHEE(30) A0%
3 L KOC(LC, 51, Z0C{18,30) A0S
AOL

ADE

AEMEXCAXEE XX ARAEAXKAR AKX AR AKX XXX AR KKK ML XXX AN XK XAXKAX AN AOS
AD&

406

AO6

M= = AD&
NX= 30 106
DO 1020 L=2,NX AD&
[F [M) 1000,1000+1020 ADG

1000 TEST= WA - EWE{L} ~0,001 206
1F [YESTH 1010,1010,1020 Q56

101D MsL AQ6

1020 r.ONTINUE 406

A0S
1F (M-2) LD30,1040,1040 A0S

L1030 4»2 AOB

1040 Ml= M= 406

ADG

RATS=( WA~EWE (M1} /{EWE {M)=EWE [M1]) A06
AQS

XLE = ELE(MLY + RATS®| ELE(M) -~ ELE(ML) ) AQS
XTE = ETE{M1} + RATS*{ ETE(M} - ETE(ML} ) A
XHE = EHE(ML} + RATS®{ EHE(M) = EHE(ML} A0%
XHEE= EFEE[ML)+ RATS*( EHEE(M) =EHEE(MI} ) AQ6
EPS = E(ML) + AATSHL E(M]=(M1) ) Alt
ILE = Z(ML) + RATS*L Z{M)=T7 (M1} | A6
CW = XTE - XLE 406
CF = XTE - XME 406
CYB= XTE - XMEE AQS
K = RATS AQG
A0b

NY = Y(MI-¥YIML} 806
OW = EWELMJ-EWg(®]) LT
YA = Y{(Ml} + RATS*DY ADL
TANC = 100GQCD.0 nos
TEST= ABSIDY) -0.001 A06
406

[F (TESTY 10860,1GED,L1050 . AQ&
LOS0 TAND= {Z(MLI-Z{¥))/DY aDG
L1060 TANS= (XEM)I+C{MI® {025~ XOCALMI I =XE{ML)~CRHEN®{D.25-XNCR{MII 1)/ DN AD&
AD&

RETURN AD&
XXXNXX AD&A
ADS

END AQ&
FOR AQT,ACT no?
AOT

407

SUBROUTINE CAMBER(NSF (NKoM1,M2,RATS, EPS XLE ,Chy XF.ZF) ADT
A07

* TRW MULTIPLE-SLRFACE VORTEX=LATTICF PROGRAM - REVISED 8 AUGLT2 »ADT
* PROGRAM DEVELOPED 8Y A.V.GOMEZ (TRW SYSTEMS) ON JUNE-JULY L9T1 *AD?
a7
XXXKKKKK!XXIXX!XIXXXXXIKIXXXIKKIXXIIXXKIXXKXKKKKXKKKKXXKXKXKXKXKKK&DT
AQT

NDIMENSTON 20CY41CH A0T
407

COMMON/DATA0L/ KEN, KOUT, KTl, KT24 KT3 . KREC, KFILE, LIN, LINX  AO?
L +RAD, PTE+ CUTOFL, ZUTDF2, PELALF, LFLAP, LORAG, COLOCP AOT
2 2 IFLB0209, EXECK(LS] AT

9-24

&80
690
740
TLG
120
LEL
T40
150
740
170
T80
T90
800
80
a20
330
84D
850
asad
aro0
880
B30
900
910
920

10
20
10

S0
60
70
a0

100
110
120
130
L40
150
L&D
170
180
120
200
210
220
230
240
250
240
270
240
290
300
310
320
330
340
380
360
370
340
390
400
410
420
430
540
450
560
LTQ
£3:14]
490
500
310
520
330
540
550
5&0
570
S8D
590
500

10
20
30
50
50
&0
10
A0
90
100
110
120
L3D
140
Ls0

2412
2413
241%
2415
2416
2417
24148
2419
2420
2421
2422
2423
2624
2625
2426
2427
2428
2429
2430
2431
2432
2433
2414
2435
2436

2437
2438
2439
2440
2h6l
2442
2%43
2446
2645
2446
2447
2448
2449
2450
2451
2452
2453
2454
2455
2455
2457
2457
2459
2460
2661
2462
2483
24ba
2445
2448
2667
2458
2469
2470
2671
2972
24T3
2474
2475
24748
2477
2478
2479
FLY:N]
2681l
2482
2483
F43-1
24B5
2484
2487
2684
2489
2490
26%1
26492
2493
2694
249%
249%

24917
2498
2499
2500
2501
2502
2503
2504
2506
2506
2507
2508
2509
2510
2511



[a¥aNaNa¥al el

1900
c

ekl xintel [aNe -]

[sBaRaNalsel fn

falal

(=N al

no

1019

1020
1030

104D
1054q

FOR

1

2 pNSMDTH,
3 L XDC{10,5),

L +RADy

COMMON /DATAOZS NWINGy NFLUS, NVTAIL,

P XE300, YC30N. ZI30), E(30), C(I0)
EwE{3Q1 ELE130), ETEL3D),
20C 110,300

NSSt5)y NSSO(S5)e NCSI5)
XOCRIIOY, FLAPC{30},TABCI3O0])
EHE(I0) s, EHEEL3G)

A7
AGT
AOT
ADT
ADT
AGT

KKK X0 X0K XK K00 XK 0EK 0K X 00000000 K XXX KK KK XX XXX AR KRR XA KX ADT
AODT

IFICHW.LE-1.0E-4%) RETURN
nO Q00 L=1¢NK
INCYILbe 20CIL,M1) + RATS*(ZOC{ L, M2])

=I0CIL+H1H)

XOCREF = XOCR{MLlt + RATS* [XOCA{MZI=XOCRIML)}

TANE = TAN{FPS/RAD}
XDCT = {XF=XLE1/Ck

N2 = -1

DO 1030 L=2,NK

1IF (NZ} 1410G,1010,1030

TEST= KDOCT = XOC[L,NSF} =« 0.001
IF LYEST) 10204L0020,1030

NZ=L

CONT INGE
1F (N2-1)
N2= 2
NLz N2-1

1040, LC40,1050

RAT = [XNCT - XOCANL,NSF})/IXOCAN2 o NSF)-XOCINLNSFD
DELZ= CWk{ ZOCY(NLY + RAT®{ ZOCY{N2Z)-IDCY{NL} ) |}

ZF = IF ¢ DELI + TANE®*( XF = XLE = CW*XOLREF )

RETURN

END

ACB,ADS

SUBROUTINE FLAP SINSF+WA s SHEKXTE JCFyCTABsTAND,

P +COSN}

ADT
AGT
L1 3
ADY
AOT
ADT
ADT
ADT
ADT
AO7
ADT
[1eh )
AD7
AD7
ag?t
AG?
207
AGT
ADT
AO7
aa?
AD7
AOQ7
AQT
AOT
A07
407
AO0T
AQT
AOT

A0S
ADE
AQB
ADS

AO8

* TRW MULTIPLE-SURFACE VORTEX=-LATTICE PROGRAM - REVISED B AUG.T2 *A0R
a PROGRAM DEVELOPED BY A, Y.GOMEZ (TRW SYSTEMS)] ON JUNE=~JULY 1971 #ADE

AGS

0K KO0 KON X000 X 0000 XK X0CK OO XN IOOEX R XA XX XX AXNNAX XXX ACS

REAL NDATL ,NOGO
DIMENSION P{31, COSN(3)

COMMON/DATAGLY KINg KOUTy KTl, KT2,
P1E, CUTOFl, CUYDF2, DELALF,

2 +LFLGI20), EXECK(LS)

1 4k(30}ks Y(30).
2 ¢ NSMOTH,

COMMON /DATADZZ NWINGy NFUSy NVTAIL,
ZL301, E1308y CH3D},
EWEL3Qky ELE430), ETELIO),

‘3 +XOCL{10.5), ZOCT10.300

10040

Lol

1020

1030

1 JHFFIL{B), WFFL12(5),

COMMIN FNATAQB/FLAPDIIS) «TABBJIS )AL
WFF 21 (5} WFF2

2 «WFLAP1IS s WRLAPZ{SY, WFLAP3(5)

KT3, KREC, KFILE, LTINy LINK

LFLAP, LDRAG, COLOCP

NSS(5), NSSO(Sks NCS(5)
XOCR{321, FLAPCID01,TABC{30)
EHE(30), EHEEL[30)

DAL245} «DELTF1{5).DELTF2L 5}
24%), WFFILI5)

ADB
AQS
AQB
ADB
ADB
ane
AUS
AO8
AQ0B
A0S
AGH
AG8
A0B
AGA
L1
ADB
408
ADG

00K 00K MO0 K00 300K XK 00K M0E 0000 XXX XK XXX RE XK XX E XK NN XK ADS

N= NSF

N10= N5F +10

NOFLAP = IFLGINLO}
IFINOFLAP.LT. L) NOFLAP= 1
NOTAB = NOFLAP -~ 1

1F INOFLAP) 1310.1310,1000
XFLAP = PLL) - § XTE ~ CF 1

X748 = P(1} - { XTE - CTAB )

1F LAFLAP} 1340,1310,1010

CONTINUE

COSD = L.O/SQRT{1,0+TAND®#Z)

STINC = TAND*COSD

cnosx = COSNCL)

COSY = COSNI2)*CCSD = COSN(3I*SIND
COSI = COSNE3)*CGSD + COSNI2I¥SIND
FLAPD = FLAPDJIND

TABD = TARDJIN}

AILD = AILDJEL«N)

SIGN = 1.0

IF {SHEK} 1D20,1€30,1030

SIGN = =1.0

AILD = ATLDJE24N)

CONT INUF

NOATL = ABRSIAILDY - 0.1

DFLAP= D.0O

9-25

A0B
ACS
AG8
AQS
Apa
ACA
ADS
ADS
A0Y
A0S
ADB
a0A
AQ08
AQB
AODB
AQB
ACGS
AGS
A0S
AQ8
408
ADSB
AD8
L1+1}
408
ADS
ADB
A08
A0B
AQ08
AQB
AQB
AQR
AGS
AGB
408
AQS8

160
170
Lag
19¢
200
21¢
220
230
240
259
280
270
280
290
300
310
320
330
380
350
340
310
380
330
&00
410
420
430
440
450
450
W10
LY. 1]
490
500
S10
520
530

200
210
220
230
240
250
280
210
280
290
apa
310
320
330
3ag
350
36Q
ERE)
380
3a0
400
410
420
430
440
450
460
470
480
%90
s0a
S1Q
520
530
540
550
560
510
580
530
500
610
520
630
&40
&S50

2812
2513
2514
2515
2516
2517
2518
2819
2520
2521
2522
2523
2924
2525
2526
2527
2528
2529
2530
2531
2532
2533
2534
2535
2536
2537
2538
2539
2540
2541
2542
2543
2544
2545
2544
2547
2548
2949



[ la)

[sXa}

10&0
1059
1060
1075

10R0
1090

lLa0
1110

1120
1130

1140
1150

L1e&0
170

L1800
L1940
1200

c
1210

[ala)

[z Nal

[aRa)

1220

L1230

1240

1259

1260

1270

lz24ap

1290

1300

1310
C

CAILD= Q.0

DYAB = 0.0

NO = NSSQ(NI

¥A = WA - EWE(NO)
WFF32 = WFF3IL(NE + WFF2Z2{N)~WFFZL N}
TSTL1l = YA = WFF11iN)
T5T12 = YA - WFFL2{N)
TSTZ1 = Y& - WFF2LIN)
TST22 = YA - WFF22{N)
TST3L = YA = WFFZL(N)
75732 = vYA - WFF32

[F {NOFLAP} L120,1120,1040

tF (WFLAPLINT)

[F (TSTLL) 1120,1120+1080

[F [TST12) 1070,1080,1080

SMF = 0.5%( 1.0 + SINL PIE®{TSTLL/DELTFLINI
DFLA® = SMFsFLAPD

TAB = SMF*TABD

Gh Yo 1120

1F {¥ST21) 109041890,1100

SMF = 1.0

DFLAP = SMFeFLAPLC

DTAB = SWF*TABD

0 To L1120

1F (TST229 111041120,0120

SMF = 0.5%(

NFLAR = SMF=FLAPD

NTAB = SMF*TARD

1F CHOAILY 121041200,1130

SMF = 1.0

DALD = SMF®AILD

IF (75T21F 1150,11050,41160

SMF = 0.0

DALl = SMF*AILOD

G0 TO 1210

IF (T5722) L170,1180.1180

SMF =

DARLD = SMF¥AILD

G0 1O L1210

IF (TST3L) 121041190.1190

[F {7T8T32) 1200.1150.:1150

SMF = 0.5%{ [.0 ¢+ SINI

DATILD = SMFEATLD

CONT INUE

IF {XTAB1 126D,4270.,1220

MOGD = ABS{ NTAB) -0.l

IF INCGOY L260.123041230

TANF = TaN| DYAU/RAD

COSF = L.O/SQRTIL.O+TANF*%2)
SINF = TANF*CO5F

ONDR = XTAB®SINF

XCOS = COSK*COSF — COSK#SINF
ICOS = COSICOSF + COSX*SINF
COSX = ACO0S

€0SZz = 7ICOS

IF [LFLAP) 1240,1240,1250
P{1Y = PU1F - XTAB*{1.0-COSF}
#L2) = P(2) ¢« DNOR¥SIND

PU3) = P(3) + DNCR*COSD

CONT INUF

NOGO = ABS( NFLAF ¢ CALILD) - D.1
1F (NDGD) 1300,1300,127T0

TANF = TAN{ (DFLA&P + DAILD ) /RACT )
COSF = L.U/3QRTIL.0 +TANF*»s2)
SINF = TANF*COSF

ONOR = XFLAP*SINF

XCOS = COSX=COSF — CNSF*SINF
LLOS = £05Z+COSF + COSX*SINF
Cnsx = XCDS§

€Sz = Icns

IF [LFLAP) 1260,12BG,1290Q
POL1F = P{1l) = XFLAP*(1.D-CO5F}
PL2F = PL2) + ONOR®SIND

PI3} = P(3) +« DNCR*COSD

CONT INUE

CONT INUE

COSNGLY = COSX

COSNE2Y = CNSY+LC5D + COSZI®SIND
COSNE3) = CNSIECCSD - COSY*SIND
RETURN

END

0.5%( 1.0 ¢ SINCG PTESLTSTZL/ODELTF2ZINI —0.5)

LeQ + SEM{ PIE*(TST2L/DELTF2UN}

LCED+10B3,1050

ATE*(TSTIL/DELTFZ AN}

408
AQB
A0B
AQ8
AOB
a08
AQB
AO08
AQA
L]
A8
AO0B
ADSE
A8
408
ADS
ana
AD8
AD8
408
ADB
408
ADS
AOB
Lok
408
408
ADS
408
a0g
A0S
AOSB
ADB
ADB
ADB
ags
AQB
AQB
AQ8
L14]]
AGB
ADE
A08
408
A8
ADS
ARS
ADS
ARS
ADA
ADE
AD8
aph
ADB
ADA
ADS
apg
ang
ADS
D8
ADB
408
ADE
AQB
D8
AO0B
AOR
AQB
AQB
408
AQB
AOH
AdH
AQ8
ACB
ACB
AGS

ADs
ADS
AQ8
apg
AQ8
Ap8
AD8
ADA
ADB
ADS
A0S
apa
apq
ADR
apg
ADBE
AQB
ADB
AQ8
A0S

660
&7T0
ABD
490
T00
T10
120
130
T40
750
T60
T7¢
Tag
T90
Lele]
8o
820
B3G
B4l
850
250
BTO
880
890
900
910
920
930
940
950
950
970
980
990
1000
1010
1020
103D
1040
1a%0
1080
1070
1030
L3090
1loa
1110
1120
1130
1140
1150
1140
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
13460
1370
1380
1399
1400
1410
i420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690

2618
2616
2617
2418
2619
2620
2621
2622
2523
2624
2625
2624
2627
2628
2829
2510
256131
2632
2633
2634
2635
2816
2637
2638
2639
2620
264t
2642
2643
2644
2645
2648
2647
2Zb4B
2649
2650
2651
2652
2653
2654
2Zb5S
2656
2657
2658
2659
2650
2661
2662
2663
2664
2665
2688
2687
2658
2669
2810
2671
2612
2673
2674
2675
26Th
2677
2618
2619
2880
2681
2682
2683
26484
2685
2684
2687
2668
2689
2690
2491
2692
26913
2694
25695
2696
2697
269R
2690
2700
2701
2702
2703
270
2705
2706
2707
2708
2709
2710
2711
2712
2713
2714
2715
2716
2717
2714



v
c
1o
c
C
C
c
C
c
=
c
c

(2] oMo Oao oA [alal

[aEzNalaNs) a [}

[aNul

=M

[3KslsXaNalal

FOR

FOR

1000
1010

1020

1030

FOR

409, A09 09
A9

: A09

SUBROUTINE FLAPTENSF WA SHE s XTE,CF CTAB TAND XLE ¥ LE, ZLE,CO53) A09
A0Y

® TRW MULTIPLE=SURFACE VORTEX~LATT[CE PROGRAM - REVISED 8 AUG.T2 *ADY
+ PROGRAM DEVELOPED BY A, V.GOMEZ (TRW SYSTEMS) ON JUNE-JULY 1971 *A09

AQ9

R X000 KX K00 00K 00 KK N X N0 R 0000 XXX XX XXX KRR KKK XX KA XN KK XA K ADS
AQ9

DEMENSION PI3)CCSA3} AQ9
AD9

AD9

. ARG

PElya XLE aA0Y
PiZI= YLE AQ9
PLAl= ILE AC®
i AD9

CALL FLAPS{NSF WA ,SHE ,XTE CF,CTAB,TAND, P,CD53) AQ9
! AQ9

XLE = PLL] AD9
¥LE = PL2) A09
ILE = P(3) . A09
ADY

A09

RETLURN ADY
ADS

END A09
AlQ,ALO Al0
(334

a10

SUBPOUTINE REFLECIP,ZL4ALFAR,COSR) AlD
Al10

« TRW MULTIPLE-SURFACE VORTEX-LATTICE PROGRAM - REVISED 8 AUG.T2 ®ALD
+ PROGRAM DEVELOPED BY A.Y.GOMEZ (VAW SYSTEMS) ON JUNE=JULY 1971 *ALD

AlD
XKNXX!KXX!XXIKKK!!XlXXXXXXXKKXXIXX!Xlll!l!xxXKXIII!XKKXKKKXKKKK!KXAIB
Al

DIMENSION P13} alo
Al0

COMMON FOATAOL/ KINs KDUT, KTL, KT2, KT3, KREC, KFILEs LINs LINX 19
1 sRAD, P1E, CUTOF1l, CUTOFZ, DELALF, LFLAP, LDRAG, COLOCP Al0
2 + IFLG1 200, EXECK{LS) AlQ
AlQ

NAMEL EST/REFLEX/PX4PY Xt 2 Y1 +PHT 2ALFAR+RX+RY ¢ LL 4 COSR ALlD
a1d

DATA X2/0.0¢, Y2/0.0/4 AlD
Al0
Klll!!ll!llll!ﬁ!lXXKKX!l!IlllIll!‘llll!lxxll!llllIIIII!KIKIIKI‘KXXIIO
AlLD

AlO

Al0

PX= (3} AlO
PY= P(Ll} al0
Xl= ILfCOSA AlD
¥1= 0.0 . ALD
PHI= ~ALFAR ALl
NATE= 1FLGE{20) = 1% ALD
. AlD
CALL ROTATEIP X PY, K1Yl PHI ) X2,¥2,RXsRY] 10
AlO

[F {NOTE® 1010,1C10,1000 ALCQ
#WRJTE {KDUT,REFLEX} &10
COMT INUE AL
AlQ

RX=~R) ALO
ajo

CALL POTATEIRX,RY$X2,Y2,ALFAR X1 471 +PX4PY} AlD
ALD

IF (NOTE1 1030,1G30,1020 AlD
WRITE (KOUT,REFLEX} AlO
LINES= LINES+24 AlD
CONT TNUE AlQ
AlQ

P{3}= PX , alo
PLli= PY Al
Al0

AFTURN AlD
XEAXRK AlD
AlD

END AlLD
All.All AlL
All

A1l

SUBRNUTINE LSOMETEXLE y YLE +ZLE4REFL XZER ;YZER+IZER} :ll
11

+ TAW MULTTPLE-SURFACE WORTEX—-LATTICE PROGRAM - REVISED 8 AUG.TZ *All
* PROGRAM DEVELDPED BY A, V.GOMEZ (TRW SYSTEMS] ON JUNE-JULY 1971 *All

All
XK!NNXIKXKXXKKIK11!!!!KKIXXKIIIlx!ll!KINKXXIKKKXIK!XK!KIXKXKKIKKKXAll
ALl

RAD= 57,29578 All
PHIR= 45.QG/RAD All
PHIP = =PHIR all
PHIQ = Q.5+PHIP All
TERD = Q.0 ALl
XLE= [XLE-XIER}/REFL All
YLE= [YLE-YZER) FREFL ALl
ILEx {IZER-ZLEN/REFL 211
All

9-27

280

300
210
320
330
340
350
340
ERL
380
390
400
®10
%20
&30
&40
450
460
470
%80
490
Sa0
510
520
530

160
170
Lea
150

2719
2720
2721
2122
2723
2724
2725
2726
T2y
2728
2729
2730
2731
2732
PR
2734
2735
2736
2737
2738
2739
2740
2T4l
2742
2743
2T44
2745
2746

2747
2748
2749
2750
2751

- 2752

2753
2754
2755
2756
2757
2758
275%9
2760
2761
2762
2763
2T &%
2765
2766
2787
2768
2789
2770
2771
2772
2773
2774
2775
27746
2777
2778
21719
2780
2781
2782
2783
2784
2785
Fag:1]
2787
2788
2789
2790
27191
2792
2793
2794
2795
2796
2797
2798
27949

2800
28m
2802
2803
2804
2805
2806
2807
28408
2809
2810
2811
2812
2813
2814
2815
2816
2817
2618



[p

AomARO0 N0 g

Ealal

[a¥aNaEaln¥el aooOox

‘n
a
=

1000
a0

1020
1030

1040
1050

1060
1070
1eAQ
1p9ao

ilo0
1110

FOR

C
loua

[aEaXaRaRal

[zlaalalsl

ial

1010
1020

1030

CALL ROTATEL XLEJZLE, ZERC,IERD4 PHIR, ZERO,JERO, XLE,ZILE ) All

CALL ROTATE{ YLE,XLF, ZFRXD.ZERD, PHIP, ZERM,ZERO, YLE,XLE ) ALl
CALL RUTATE{ YLE.ZLE, ZERC.IERD, PHLG, 7ERD,2ERD., YLE,ZLE ) 41l
All

RETURN Al
EXXAXX All
ALl

END All
412,412 AL2
alz

ALz

SUBROUTINE ROTATEL XaYs XO,Y0s PHI, XF,¥Fy XT,¥T 1 Al
A12

* TRW MULTIPLE=SURFACE YORTEX<LATTICE PROGRAM - REVISED B AUG.T7Z *A12
* PROGRAM DEVELOPED BY A.V.GOMEZ (TRW SYSTEMS) ON JUNE-JULY 1971 #A1Z
LT¥3

XRXAXX XXX XXEK N LXK KUK OO0 XK KX R AXXKIOOK KKK KX XANKX AL 2
Al2

kS = %=XD ALz
¥5 = ¥-v] 412
RHO= SQRT[ X5#%2 + YSae2) AL2
ERAOR= 0.0001 A12
TESTX= ARS{XS)-ERROR a1z
TESTY= ABSIYSI-ERROR 412
IF [YESTX) 1000,1€00,1030 LY
[ {TESTY] 101D,1C10,1020 a12
IET= 0.0 a12
G0 T0 LIlD AL2
ZET= 1.570795%{¥YS/ABSIYSN] = XS/Y§ a1z
GO TO LL1D Al2
IET= &BS(YE/XS) 412
LF {TESTY) 10S0,1C50,1060 A12
TET=ATANLZET) aL2
CONT INUE a12
1F (XS} 1070,1060,1060 a12
IF (¥S$) 1100,1880,1EL0 a12
[F 1¥S} 1090,10%¢,1080 A12
2ET= 3.1815¢ - ZET Atz
50 to L1110 a12
TET= 3.14559 + IET A12
60 TD 1110 Al2
TET= ®.28318 - ZFT A12
CONT INUE B12
IPP= PHT + ZET A2
%R = RHOELOS{IPR) al2
YR = RHMESTN{ZPR) ALz
Tz XF + XR Al2
YT= YF + ¥R Al2Z2
ALZ

RE TURN AL2
KXKXKXX AL2
AL2

END 812
413,413 AL3
a3

Al3

SURROUTINE VNRTEX{P ,8,D.TANAGANA, VI, VCOS ) Al3
ALl

® TRW MULTIPLE~SURFACE VORTEX~LATTICE PRIGRAM - REVISED B AUG.T2Z *a13
* PRNGRAM DEVELNPED AY A.V.GOMEZ (TRW SYSTEMS) ON JUNE-JULY 1971 %al3
al3

30K 00 X000 320006 0002062600 0 00X 900K X 0K 00X 00COOOEION X XXX XXX EXXEN XXX KKK ALD
a3

DIMEMSION PU3043(3},D(3) A13
DIMENSION COSL{20,C05243) .COS3 030, X433 44030 ,4¥C0SC3) Al3
DIMENSION G(3) AL3
) AL3

COMMON /DATAOL/ KIN, KOUT, KYE, kT2, XT3, KREC, KFTLE, LINs, LINX  A13
L +RAD, PIE, CUTOF1, CUTQOF2, DELALF, LFLAP, LDRAG, COLOCP AL3
2 +[FLGL201, EXECKILS) AL3
a3

NAMELIST/DRUGVL/P B0y TANA 4 GAMA P SIF, VC S A13
NAMEL 15T/DBUGY2/PSIF V(OS5 AL3
NAMEL IST/DBUGYISPSIF,VLOS a13
ni3

FORMAT (LX, //y1%) a13
al3

XAKXEKXXXHANNK XA XXLH AR LKA XXAXRA AKX LRRAL KK RK KK AKX KKK XKXNL XXX A NXALS
A3

a3

a13

NOTE= IFLGY20) - 8 413
TANAS= TAN A% a13
COS&= 1.0 - TAWAS/Z.0 Al3
IF {TANAS~0.000L] 1020,1010,1310 ’ AL3
risA= 1.0/SQRTETARASH (.0} Al3
STNA= CNSA*TANA Al3
A13

SCALE= SQRTU(DCLI=eC1) bee2e(DIZ1-RI2) ) **2+(D(3}~B(3))su2} A13
oo L030 K=1,3 A13
X(KD= [POK =0, 54(B(KI+D(KII) /SCALE 413
ALKI= {0,9%(N(KI=BIK) 1) FSCALF A3
YCOSIKD= 0,0 A13
AL3

Al3

Al3

SEGMENT INF-4=8 » a13
ALl

HS = TANAR[ ¥41)+ Aaql)} ALY
al3

20¢
210
220
230
240
250
260
27Q

10
20
30
L1}
50

0

80

20
100
110
120
130
140
150
160
170
tap
190
200
219
220
230
240
25¢
260
210
284
290
300
alq
320
330
360
3548
360
are
380
390
400
%10
420
%30
4%0
450

230
240
250
260
270
280
290
100
310
320
330
340
350
350
170
380
390
400
410
420
430
440
450
4560
470

2819
2820
2821
26822
2823
2824
2825
2826

2827
2828
2829
2830
2331
2832
2833
2834
2835
2836
2837
2838
2839
2840
284]
2842
2843
2864
2845
28&d
2847
P4 LY}
2849
2850
2851
2852
2453
2854
2855
2856
2857
2858
2859
2860
286l
2862
2863
2864
2865
2886
2887
265686
2889
28710
2871

2872
2873
2874
2875
281h
2817
2878
2879
28RO
2881
2682
2883
2e84
2B8S
2BR6
2887
2888
2889
2890
2891
2892
2891
2834
28495
2898
2897
2898
2899
2900
2901
2902
2903
2904
2905
2906
2907
2908
2909
2910
2911
2912
2913
2914
2915
2916
2917
291e



HE1l = IX(LeACLYIR*Z & HE®RZ A13 4480 2919

H3Z = (X{2]1+A12))%22 + (IX[II+ALI)I-HE) *»2 . Al3 490 2920

HE3 = {X41P+AC100%02 o (X{21+A(2D1%02 & [K(3}+a(3])0e2 Al3 %00 2921

HL = SQRT{HS1) Al3 510 2922

H2z = SQRTIH52) ALY S20 2923

c . - Al3} 530 2924
COSG= 0.0 Al3  %a0 2925
SING= 1.0 A13 550 2926

TEST = CUfOFL = Hl Al3 560 2927

< AF3} 570 2928
1F ITESY)Y L040,1C650,5050 Al3 580 2929

1040 COSG= {(WSI=HSLI-HS2}/12.0%H1*H2} Al3 590 2930
SING= SQATI(ABSLL,D-COSG¥*2}} ALY 40D 2931

L0%0 CONTINUE ALY 610 2932
T al3 820 2933
R = H2# SING Al 630 2014

H& = HZ®CNSG . Al3 5AD 2935

SHi4= Hl4H& ; AL3 550 2936

c : A11 660 2937
PSIF= 1.0 +SHLA/SQRT{SHL4**Z+RI*Z) ) /R aly a&To 2918

[« AlL3 &BOD 2939
€DS1Il) = COSA Al3  &90 2940
COSIi2) = D.0 Al3 TOD 2941
COS1{3) = SINA Al3 TiQ 2942
COS241) = ( XO1b+AK1)-SHI&*COSA D /R A1} T20 2943
CA5202) = | X(2h+Al2) } /R Al3 T30 2364
COS203F = | X{3)+AL3)=SHL4*SINA I /R AL3  T&0 2949

C A}l TS50 2944
CALL CROSPI CDS51.,L052,L083) ar3 160 2947

c ALY TTO 2948
D0 10A0 K=143 Al3 780 2949

L9040 VCOS(KIz PSIF+CCS3IK) AL3  T90 2950
AlL3d BOO 2951

TF {NOTE) 1080,1074,L0TQ AL3 BlO 2952

1070 wR ITE [KDUT,1000) . Al3 820 2953
WR ITE (KOUT,DBUGYLD . Al3 B30 . 2954

1080 CONTINUE Al3 B840 2955
c a13 BSO 29%6
C Al3  BA&D 2957
4 413 BTO 29%8
£ % SEGMENT D-E-INF # Al3 asp 29%9
4 Al3 830 2980
HS o TANA®{XLL)-ALL}Y AL 900 2941

t Al3 910 2962
H51 = (XI19-AQL)Dex2 ¢+ HE*EZ . Al3 920 2983

HE2 = (K{21=A{2}11%%2 & (X[3)=A[3}-HE)**2 All3 930 2964

HES = [(X{LP-AL{11)%%2 & (XL2)=A02}1%#2 + (K(3}=Al31}ee2 Al3 940 2965

AL = SQRTIHSL) ALY 950 2964

H2 = SQRTI[HS2! Al3 950 2967

c Al3 970 2968
CO05G= 0.D All} 9o 2949
SING= 1.0 all1 990 2970

TEST = CUTOF]l - HL A1l 10DD 2971

c al3 1010 2972
LF {TEST? 1090,1100.1100 Al13 1020 2973

1090 COSG= (HS3-HS1-HS2) /12, 0kH1*HZ) Al3 1030 2974
SING= SQRTUABRS[1.0=CO5G**21) Al3 1040 29715

1100 CONT INUE Al3 10%0 2916
[ Al3 1050 2917
R = H2*SING 413 1070 2978

We = H2eC0SG A13 1080 29719

© §Hlé&= HLl+H& AE3 1090 2980

[ ALY 1100 2981
PSIE= (=1.0 ~SHL4/SQRTISHL4*Z+RE%2) }/R AL3 1110 2982

[# Al3 1120 2983
CNS1(1)= COSA Al13 13D 2984
COS1{21= D.D Al3 1140 2985
COS1{3)= SINA Al3 115D 2986
£OS2{1%= { X4LI-ALl)=-SHL&*COSA ) /R 413 L16D 2987
cOs2€¢2)= [ Xi2¥=A{2) 1/R Al3 1170 2988
CO5203 = | X{2)=A{3)-SHI4*SINA 1 /R ALl3 1180 2989

c 413 1190 2990
CALL CROSPECOSL,CD52,C0%3) AL3 1200 2991

C Al3 1214 29492
DO 1110 k=143 Al3 1220 2993

1110 VCOSIKt= VCOS(K) + PSIF*COS3(K} Al3 1230 2994
Al3 1240 2995

1F (NOTE) 1130,1120,1120 Al3 1250 2998

112¢ WRITE {XQUT.DBUGVZ) Al13 1260 2997
113¢ CONTINUE Al3 1270 2998
C ALl3 1280 29499
C ALY 1290 3000
C Al3 130D 3001
< * SEGMENT B-C-D * aL3 13t¢ 3002
C Al3 1320 3003
HS1 =  4eD®( A(LI*%2 + A{Z)%82 + A(3)1%eZ | Al3 1320 3004

HS2 = AK[LT=AQLYIPR®EZ & [(X42)-A12)1%%2 + {A(Ap-ALIPI0ED A13 1340 3005

HS3 = (KCLI¢A{1LI*eZ & [X42)+AAZDI*¥*2 4 UXI3)¢AT3) b2 Al3 1350 30086

HL = SQRTI(HSL1) Al3 1360 3007

HZ = SQRT(M52) Al3 1370 3008

[+ 413 1380 3009
COSGm  {HSI-HSI-HS24/(2.0%H1*HZ) Al3 1330 3010
SING= SQRTIABS{1.0-COSGw*21) 413 1400 3011

PSTF= 0.0 ALY 1410 3012

TEST = AAS(SING) - [UTOF2 Al13 1420 3013

[ A13 1430 3014
[F (TESTY 117041170,1140 Al3 146D 3015

11406 CONTINUE Al3 1450 3016
Al3 146D 3017

R = H2*SING Al3 L1470 . 3018

c 613 1480 3019
TEST = R/WL = 10.C*CUTOFL Al3 1490 3aza

IF {TEST) 11T0.L170,41150 Al3 1500 3a21

1150 CONTINUE AL3 1510 3022
AL3 1520 3023

RS = RE#2 Al3 1530 3024
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1160

C
1170
[

1180
C

L1190

1200
C

1210
[

[aBs)

FOR

N g

afmodanano

SoonOnn

1000
1el1o
1p20
1030
1040
1050
10460

[aXu Kl

1a?ao
1ar0
1020
1100
liia
L1290
113a
1140
1150
1160
1170

1180

oooD

11490

il s Xl

1200
1210
1220
1230
1240
1259

Y

L2260
1270

H& = HZ*CN5G

SH1l4=  Hi+H4

Tl= 1.0 + 2,0%84/H]

P51F= (SHLG/SURT{SH164*42+R5) —H&/SQRT {H&4®$2+RS) ISR
nn 1160 K=1,3

GIKY= A{K]®T]

COSLIKY= {(GIK)=K{K}|/R
£I52(K)= =2,0%A(KI/HL

CALL CRASPICDSL,CC52,0053)
CONTINUE

Viz Q.0

nn 1180 K=1,3

VCOSIKE= YCOSIK) + RSIF*COSI{K)
V2= W2 » VCOS{K)*+2

1F (NOTE) 1200.1150.41190
WRITE (KDUT,CALGY3)

LTN= LTNX = 10

CONT INUE

¥i= SQRTIVZ)

nD 1210 K=1,3

VLOS{K )= YCNSIK/v]

VI= VI*{GAMA/SCALE]

RETURN
XNXAXX

END

Al Al

SUBROUTINE GMATINIA +N,DETERMI

MATRIX TMYERSIOY wITH ACCCMPANYING SOLUTION OF LINEAR £QUAT IONS
VERSICN 2 RNUTINE (DOUBLE PRECTSSION=LANGLEY MATINY SUBRDUT INE)

AL
ALl
L]
Al
413
Al3
LYE]
ALY
Al3
Al3
ALl
Al3
All
Al3
All
Al3
Al3
AL3
Al3
All
Al3
Al3
413
Al3
Al3
Al3
Al3
Al3
All
ALl
ALl
A3
ALY
AL3
A13
ALl

Als
Als
Ala
Al4
Als
Als
Ala
Al&

* TRW MULTIPLE-SLRFACE VORTEX—LATTICE PROGRAM = REVISED 8 &UG.T2 *Alt
% PROGRAM DEVELOPED BY A.V.GOMEZ [TRW SYSTEMSE ON JUNE-JULY 1971 *Al&

Al

KXKXXKAXKRE KRN KA RTEHXIXIK KR XK AN XX XA XKL AN KK XXX AR KR AKX KR KX KKK ALY

ODUBLE PRECTSION R1sR2,DEYERM AMAX,T,SWAP,PIVCT,PIV(OT]

DOUBLE PRECISION A(10D,100), BE1,1}
DIMENSTON [PTVOT(LOOH, INDEX{100+2}

EQUIVALENCE ({RORJROW) . (ICOLUM, JCOLUM), LAMAX, T, SHWAP}

M= D

Al
Ab4
Al4
Als
Al
Ala
Als

00K NN KKK RN 00RO X000 000K 00K XK 000K KX IOOCK XX OO0 XX XXX AL%

INITEALIZATION

[SCALE=0

Bl = 1.E36
R2al,0/m1
NETERM=1.0

0N 1050 J=LN
1P IVATLIY =0
DB 1530 T=1+N

SEARCH FDR PIVOT ELEMENT

AMAX=0,0

RO 1170 J=1.8

IF {IPIVDTOIN-1) 1100,1170,1100
no 1140 k=luN

IF [IPTVOTEKI-1) 1120411460,1750
1F [DAASIAMAXK)=DABSIAIJoKIE) 1130+116041140
EROW=J

1CUL UM =K

AMBXZA( Jok |

CONT [NLIE

CONT INUE

IF (AMAYE 1190,1L80,1190
DETERM=0,0

[SCALE=Q

G0 D 1750

XX XKXK

TRIVOTLICOLUMI=1PIVOT{ICOLUM) +1

TNTERCHANGE ROWS O PUT PIVCT ELEMENT CN D1AGONAL

IF CIRDwW- [COLUMY 1210+1310,1210
NETERPM=—-DETEAM

a0 1250 L=14N

SWAP=AL [ROMW,L)

ACIROWLI=0{ [COLLNM, LY
ALICOLUM,L D=SHAP

IF (M) 131041310,1270
Ot 1300 L=1.M
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Al%
Al&
Al4
I
Al4
ala
Ala
Al4
Ala
Als
Ale
Al4
Als
Al4
Aln
Al4
Al4
YN
ALs
Al
Als
Alb
Al4
Ala
Al4
Al
Als
Ale
al4
aL4
AlG
Als
AL%
ALs
Als
Al4
Al4
al4
ala
Alb
Als
Al&
Ala
Als
Al4
AL4
al4

1540
1554
1560
1510
1580
1590
1600
1610
1620
1630
1640
18450
1460
LeT0
1680
1690
1700
1710
1729
L1730
L7140
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1850
1870
1880
1890

10

20

30

4q

%4

60

T8

aa

90
100
110
120
130
140
150
L&60
170
180
130
200
210
220
230
240
250
260
270
280
290
300
310
3z0
A30
340
350
3560
370
380
330
400
410
420
430
440
450
%60
470
480
490
500
510
520
530
560
550
560
5TD
580
590
&00
A10
§720
430
440
650
660
570

02S
3026
3027
pze
029
3030
3b31
g3z
3033
3034
3035
k]
30237
an3as
3039
3040
2041
3042
ENLE]
EDERY
3045
3048
3047
3048
3049
050
3051
3052
3052
3054
305%
3056
3057
3058
3059
3660

3061
1062
3083
3064
3065
lol1:
3067
3060
3069
3at0
30T
3072
3073
3074
30715
0Te
ot
3078
3079
3080
30B1
3082
3083
1084
3085
1086
3087
3088
1089
ELLT
3091
3092
3091
3094
3095
3096
3097
3098
3099
3100
3101
3oz
3103
3104
3105
3lGo
3107
3toa
3109
3r10
3l
3112
3112
3t ls
3115
EIN L)
3117
lie
e
3120
Lz
3122
3123
32a
azs
3128
n27



1280 SWAP=B(IRDW,L} Alé
1290 B FROW,LAI=BLICOLLM:L) Al&
1300 Bl ICOLUM,L 1=SHAP Al4
L3L0 INDEX{ I,14=TROM Al4
1320 INDEX([.2)=1COLUM Al4
1330 PTVOT=ALICOLUM, TCOLUM) alk

IF (PI¥OT) 1340,1180:1340 Al4
£ al&
€ SCALE THE OETERMINANT Al&

t als
1340 PIVOTT=PIYVOT ale
1350 IF (OARSIOETERMI-AL} 1380,1360,13560 Al
1360 DETERMINE TERM/RL AL

ISCALE=ISCALE#) Al%
IF {DAASIDETERMI=RAL} 1410,1370,1370 Al
137G DETERM=DE TERHM/RL AL
1SCALE=ISCALE+] Ala
GO TO L4LO Al4
1380 IF (DABSIDETERM)-RZ} 1390,1390,1410 ALk
1390 OETERM=DE TERM®R 1 Ale
1SCALE=TSCALE-1 Al%
{F (DABSEDETERM)-R2) 16D0,140041410 Als
1400 DE TERM=DETERM*A 1 Al
ISCALE=ISCALE~1 Al
1410 [F (DABSIPIVOTII=R1) 1440,142D, 1420 Als
1420 PIVOTI=PIVDTI/RIL Al%
[SCALE=ISCALE+L Ale
IF (DABS{PIVOYII-RL1 1470,0430,1430 Al%
1430 PIVOTI=PIVOT1/RL AL4
ISCALE=1SCALE+L Al4
GO TN L&T0 Alk
1440 1F (DABSIPIVOTI}-R2} L45041450,1470 Ala
1480 FIVDTI=PIVOTI#R1 Al
1SCALE=ISCALE=1 Als
1F [(OABSIPIVOTID=R2) 146D ,1460,1470 Ald
1460 PIVOTI=PIVDTI®R] Al
1SCALE=-ISCALE-1 Als
1470 OETERM=0ETERM#PIVOTI Al&

c Al

I DIVIDE PIVOT ROWM BY PIVOT ELEMENT Al4

C Als
1480 A( [COLUM,ICOLUMI=1.0 AL
1690 DO 1500 L=1,N Alk
1500 Af ICOLUM,LY=A{ICCLUMsL) FPIVOT Al

c Al%

14 al4
1510 IF (M) 1540,1540,1520 AL4
1520 DD 1530 L=1.M AL
1530 B{ ICOLUM,L }=B{ICCLUM,L) 7PIVOY ale

C Al

C REQUCE NON—PIVOT ROWS AlLlé

I3 als
1540 0D 1830 Ll=i,K Ale
1550 IF (L1-1COLUM) 1%80,1630,1560 Al
1%60 T=a{Ll, [COLUM) Al%
LSTO A(LL, ICOLUMY=0.0 Alk
LS80 DD 1590 L=1,N Als
1500 B{L1,LI=8CELLsLI=ACICOLUMaLI®Y Al%

c Alh

¢ Al
1800 TF (M) 1630,1830,1810 Al4
1610 DD 1620 L=1,M [
1620 BALL,LI=RILLyLI=BAICOLUM LI *T Als
1630 CONTINUE Al

C AL4

C TNTERCHANGE COLUMNS AlLS

C Al4
1640 DD 1740 1=1.N Al%
1650 L=N+1=1 Al
1660 TF (INDEX{L,11-INDEX(L2}) L670,1740,1670 als
1670 JROW=TNDEX{Ly11 ALk
1680 JCOLUM=INDEX{L, 21 AL%
1690 DO 1730 K=i.N als
1700 SWAP=A(KJROW) AL4
1710 A{K,JROWI=ALK, JCOLUN) Alé
1720 BIK,JCOLUM 1= SHAP Al4
1730 CONTINUE Al%
1740 CONTINUE Al4
1750 RETURN A%

C AAXRAX KX Al&

C Al4

END Al4
¥V FOR Al1%,A1S AlLS

C AlS

C AlLS

SUBROUTINE D0TPUA,.B.C) AlS

C ALS

¢ & TRW NULTTPLE-SULRFACE VORTEX=LATTICE PROGRAM - REVISED B AUG.T2 %AlS

c + PROGRAM DEVELOPED BY A,V.GOMEZ {TRW SYSTEMS] ON JUNE-JULY 1971 #A1S

c A5

c XXKKCKNKI NN AN RO B RN XXX XX KKK AR AKX KRR KR XA XA KA KAX KR XX KALS

C Al5

DIMENSION A{3},B42) AlS
C» A{10¢B{ LI+ A{2)%BI204 ALIIEB(3) ALS
C A15
RETURN AlS
C KXKXXX AlS
C Al5
END ALs
7 FOR ALb,AL& Als
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480
490
700
T10
720
130
T40
750
150
770
780
790
800
aLo
220
830
B840
250
860
are
aBg
290
90
210
920
230
G40
950
940
970
980
990
1000
1010
1020
1030
104D
1050
1060
1070
1080
1090
1100
1110
1120
1139
1140
LL50
1140
e
L18d
90
1200
1210
lzz0
1230
1240
1250
1260
1270
L1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
L&70
1480
1490

Ls0
L7

Lo

alz8
3Lze
3130
sl
3Li2
333
313
3135
3136
337
3138
3139
3140
el
31a2
3143
3144
3145
I LY
AT
3148
3149
150
sl
E1-T
3153
3154
85
als5e
2157
153
EI1R-1)
le0
3161
3162
3163
3164
365
3lés
AL6T
168
3169
7o
amn
3172
31173
3MT4
3175
Te
3TT
317e
TS
3180
181
82
B Rk
184
3as
Alas
3187
3188
3ls9
3190
st
3182
3193
3194
3195
319¢
3197
3i9e
3199
3200
azel
3202
3203
3204
3205
3206
3207
3208
3209

3210
3211
3212
az13
3214
Iz1s
3216
3217
3218
219
3220
221
3222
3223
3224
3225
3226

3227



C Als
C AlG
SUBRNUTINE CROSPL 4 .ALCH Alé
[ als
[ & TRW MULTIPLE-SLRFACE VORTEX-LATTILE PRMNGRAM — REVISED B AUG.T2 #Al%
C *« PROGAAM OEYELOPED BY A.V.GOMEZ (TRW SYSTEMS) ON JUNE-JULY 1971 *Als
C
C WIOCEAXXELE KNI K ZILKRAXICHXE XK KKLXKX KK LXK KRXKR KKK E KRR XKL KK XA ALS
c Als
NIMENSTON AT3},B0(3),043) Als
C Al6
T{1)= A(21%R(3) ~ A({D)*B(2) Als
Cl2Y= A(3)#BLLY = A(L)*8() Ale
CiA= all)*Bat2) = AL21%B(1) Alb
[+ Al
RETUSN Al&
C XX AKX AlS
c Alb
END AlS
V FOR ALT.217 Al7T
C ALT
c AlT
SUARDUTINE PAGE ALT
t . ALY
C o TRW MULTIPLE=SURFACE VORTEX-LATTICE PROGRAM = REVISED 8 AUG.T2 =A17
¢ * PROGRAM OFVELOPFD BY A.V.GOMEZ C(TRW SYSTEMS) ON JUNE=JULY L1971 *ALTY
[ ALY
c 20 XENK000CK XK N KK CKO00E X X00O0OCK XXX XK 0K AN AN XKAXX KHL XXX X KXAXKXXXAL T
o ALT
DIMENSION ALLADXIZ2) ALY
C alr
COMMON/OATAQODS TITLE{L4)s ALFAD, ZHC, CMAK ALY
[4 ALT
COMMON /DATADLY K[Ny KOUT, XTL, KTZ, kT3, KREC, KFILE, LIny LTNX ALT
1 +RAD, PIE, CUTOF], CUTOF2s DELALF, LFLAP, LDRAG, COLOCP ALY
2 +IFLGL 20N, EXELRELB} al?
C a1T
C 304
1000 FOPMATO(TOHLIDBFLAG L 2 3 & 5 6 ¥ 8 9 10 11 L2 13 14 15 16417
117 18 19 20 ,946&.6H PAGE,/, AlY
2 2XsSHVALUE (LX52003, 7K SHALFA=,F6.239H MACHND=,F6.4, 110 ALTITUDALT
3F=,Fb.2, Telé, /i 1% A17
C AlT
C ALT
C IR0 GG 00 20X 0K K XK 600X XK XX R X R XKKX KX A XKEXRKXXALT
C AlT
C ALT
1F {NSTU-1571) LL{10,1D20,1010 ALT
1010 NSTU= 1971 Al?
FLAPDX = J.0 ALT
alLtrox{il= 0.0 A17T
AILROX{Z)= Q.0 AlT
NP= 0 ALT
1020 NPT NP+1 ALT
WRITE (KDUTL10G0)ETITLELI Y 4B =050 LIFLGAT D 1= 4200 ALFAQ,CHMAK (ZHD, ALT
NP ALT
LIN= 5§ ALY
c Al7
RETURN &17
[ KXKXXX 417
c A417
END ALT
¥ FOH AlB.AlA8 AlLd
T Als
c ALB
L Ma [N FOUTINE alLe
" TEST MATALIX TNVERSIOM Alg
c ALB
[ & TPw MULTJPLE=SLRFACE VORTEX=LATTICE PRIGRAM =~ REVISED 8 AUG.T7Z2 »AlR
C * PROGRAM OFVYELIPED AY A.V.GOMEZ (TRW SYSTEMS) OGN JUNE-JULY 1971 *ALS
[ AlS
c WX XCHCK 000K XN XXX KKK KA XX KR K AAX AR AL AKX AKX ALR
r All
DOURLE PRECISION DELTA,AYMATI(AA,40) ,CHATIS0,60) 418
DOUBLE PRECTSION BMAT{10D,1001] LYL]
c Al8
1000 FORMATI{IOX,15,2F14.4 | ) A1B
L1310 FORMATCE 1X+/o1X AlB
1020 CORMATIIIOXN 5 LPE 146 ) Ala
c alB
c XHOOCK 0RO XERNOCR KR XK XKL LR XX AR RE AR KK AR XAXEAAK AKX KK AL
r AlS
¢ A18
c A18
MNOR= § A28
t sl
AMaTilyl) = 1.032 . al8
AMATL L 2) = 7,866 ALl
AMATIL43) = 3,21¢ Al8
AMAT(L, 41 = 3,030 ALR
AMAT{145) = (0,32 Al8
AMAT(2,1) = T.a8 Ald
AMATI 2,21 = -6.3% AlLB
AMATI2,3) = 8.90C Al8
AMATIZ2,44 = =1,02 418
AMAT{2,51 = S,.49C AlB
AMATA3, 1) = 3,03C Alg
AMATI3,2) = =3,1¢ AlS
AMATI3,3) = ~11,¢7 Al8
AMAT{3,4) = 4,19C . AlS
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20

40
50
50
10

L
L00
1o
129
130
140
150
160
L70
194
139
200

280
2%0
aog
310
320
330
340
350
360
a7g¢
a0
39Q
400
410
420
430

19g¢
200
210
220
230
Z2a0
250
2s80
210
280
230
390
310
320
310
354
350
3460
ER
380

228
3229
3230
323l
232
3233
3224
3235
3236
3237
3218
32149
3240
3241
3242
3263
2244
3245
L]

3247
3248
3249
3250
3251
3252
3253
3254
3255
32%6
3257
3zse
32%9
32¢0
326l
Azez
3263
32464
3245
AZes
247
3ze8
32869
3270
3271
3272
3273
3274
3275
27
3277
3278

3279

3280
3281

3282

3283

3284
3285
3288
3287
3288
3289

3290
3291
3292
3262
3294
3295
3296
3297
3298
3299
3300
3301
3302
3303
3304
3305
1308
3307
3308
3309
3310
311
3312
3313
3314
3315
3316
3317
3318
3319
3320
3321
3322
3323
3324
3325
3326
3327



BMAT(3,5) = —3.40
AMAT(4y1) = 2,92
AMATI4y2) = 5.67C
AMATI S, 31 = 8,323
AMAT &, 4) = 8,072
AMAT(44%) = 0.0378
AMATIS,1) = -.CST8
AMAT{5,21 = 7.102
AMAT(S:3) = 9,932
BMAT(S,4) = D,5TE
AMAT({5,5) = 15,14

DO 1040 J=14NOR

00 1030 K=1«NIR
1030 BMAT(J.K)= AMAT(J,.K}
1060 CONTINUE

CALL DMATIN(BMAT (NOR,DELTA)

00 1070 K= L, NOR

00 LC&0 J=1¢+NOR

CMAT{J.KI= D.O

DO 1050 L=L1.NCR
LG50 CHMAT{J,K)= CHATC(J, K} + AMAT{J,LI*BRATIL,K}
1060 CONTINUE
1070 CONTINUE

CALL PAGE

WRITE 16,1020 ({APATIJ 4K} 2=l sNCR] sK=] o NOR)
WRETE (&,1L010}

WRITE (6102030 (BMATI K} s J=14NCR) K21 4 NOR)
WRITE [6,1010)

WRITE (64102000 {CMAT{deR) 5 J=1 ,NOR} K= 1 o NOR)
WRITE {6410101)

WRITE {6,1010)

WRITE (6. 1020KDELTA

STOP

END

n
a
=

Bd1.BOL

+

codonoonnodonsa
"

REAL MACHN(LO)

DIMENSION CONMMTS (42)

DIMENSION YSPAN(42)

NEMENSION WCLE21),ALFATZ20) 4HEIGHTILO)
DIMENSEON FLAPDULAN, AILRND(2+10H
OIMENSION FLAPDJL101, AILDJL2,10)

COMMON/DATANDD/NSTL (ALFAO JCMAK L ZHD +FLAPDX, AILRDX{2)
* fTTTLE(14) «STORE{14)

COMMON/DATAQL/KIN fKOUT  #KT1 +KT2 +LINEX 5 LTNES
COMMONFDATAD2/TFLGL 15} +EXECK(LS) +RAD +PIE

COMMON /DATAQA/NY S NCS #+XOCREF, {103 ,¥{1D} LZ{10) ,EC10Q}
* +C1L100 LZOCL10 100 X301

COMMON/DATAOG/YFLAP L, YFLAP2 ,FLAPC
* s YATLRNM, AT LRNC (WSHOTH

COMMON FDATADG/YFFLL «¥FFL2,¥FF2L (¥YFF22,YFF31,YFFI2DELTFL.DELTF2Z
» »HOFLAP ¢ NOALLR

COMNON/DATAOT/LFLAP yLDRAG 2CUTOF 1, CUYOF2
EQUIVALENCE (LINK+LINEX) s {NSS,N¥S), { XOCR, XKOCREF)

EQUIVALENCE [WFLAPL,YFLAPLY ,LWFLAPZ,YFLAP2) [WFLAPI,YAILRH]
EQUIVALENCE {FLAPDJ,FLAPD),TAILDJAILRND}

on

MAMEL IST/INPUT/ KOUT, KTL, KT2s KT3, LINK, COLOCP,

CYTNF1, CUTOF2, LFLAP, LDRAG, PMECF: DELALF.

N§5, MC3¢ X« Y4 24 E¢ Ty XOC, IDCs XCCR,
WFLAPLWFLAP2 , WFLAP3,FLAPC, WSPOTH. YSPAN,

NJOB: NJDBL, ALFA, MACHNs HEIGHT, FLAPDJ, AILDJs WCLe CLEANF,
1FLG

(LR NP

DATA TEST/&H SENDJ/

NATA NJOR/1/y NJOBL/A20/+ ALFA/ZC¥0.0/

DATA WCL/1aQs ~04ty=0:3,=0.23=0ul 040001 s02230.340.%90.5¢0464
 0,ReDa% 100 babsila2oledalsdsle5elab/

DATA MACHN/10%0,0/, HEIGHT/L0%10000,.0/

DATA AILRND/20%0.07, FLAPD/1D%0.0/

DATA PMECF/L.0f, COLOCP/0.757, CLEANF/D.0035/, DELALF/L1.D/

(a3t

LOBO FORMATILIAG,AZ)

L
L1010 FORMATA/Z/ 4 15X abkens J0B TIME=,14416H 7 ELAPSED TIME=, T4y
1 LTH ¢ NI,PLOY FILES=,14,35H / 1SURF EXEC. VERSION 6-1R-T2 wx:¥,

9-33

a14

_Alp

AlB
Al8
AlB
Al8
Al8
ALS
A1B
All
AlA
AlB
AlB
AlS
L1Y)
AlB
All
AlLB
AlB
AlL8
Al8
Ald
AlS
Als
AlB
Ala
AlB
Alg
AlR
Alg
AlS
AlB
AlB
AlS
Alg
Al8
Ala
AlB

801
a01
801
801

MAIN RCUTENE WING /WING LIFT PROGARAM HADLGB/REVISED IS MARCH 71 *8D1

BoL

* THEQRY AND PROGRAM DEVELOPED BY ANTULIO V. GOMEZ,STAFF ENGINEER * BD1
TRW SYSTEMS GROAUP, DIVISION OF TRW INC., HOUSTONM, TEXAS - 77058 * B0l
VERSTON Z ROUTINF (DNUBLE PRECISSION-LANGLEY MATINV SUBRCUTINE} * BO1

801

# TRW MULTIPLE-SURFACE VORTEX=LATTICE FROGRAM — REVISED 8 AUG.72 *BO1
+ PROGRAM DEVELOPED BY A.V.GOMEZ (TRW SYSTEMS] ON MARCH-MAY 1971 #BDlL

aol

XX OO XEXX XX AKX KX XA ALK EXR KR LKA XL KR AAKR XXX XX KXR KR KAAKARAK BOL

801
801
Bol
BO1
BO1
BOL
BD1
BD1
BO1
BD1
ROl
adl
BOl
801
RO1
oL
Bg1l
801
801
Bl
a0
8ol
BO1
:1:}
801
BO1
B8al
BO1
a0l
BG1
801
agl
BO1l
BelL
agy
801
A0l
801
BGL
BOL
BD1
BOl
801
BOl
B0l
BO1
13 §
8g1
Agl
BOL
agl

390
400
410
420
430
440
450
460
A4T0
480
490
500
510
320
530
540
550
560
5TO
580
590
6500
610
420
430
&40
650
&60
&70
680
+90
To0
T10
T20
T30
740
150
T&60

300
e
320
330
340
350
360
370
380
390
400
410
4Z0
430
440
450
460
470
480
%30
%00
510
520
530
540
550
5460
570
580
590
53D
610
620
530
640
550

3328
3329
3330
33
3332
3333
3334
3335
333
3337
3338
3339
3340
3341

3342
3343
344
3343
3344
3347
3348

3349
3aso
3351

3352

3353
3354
3353
3156
3357
3358
3359
EET
3361

33e2
3362
3364
3365

3366
3367
3348
3389
33710
3371
3372
33713
3374
EER ]
3376
3317
3378
3379
EEL]Y
3381
33p2
331p3
3384
3385
3386
3387
3338
3389
3390
3391
3392
3393
33154
3195
3396
2397
3398
3399
3400
3401
3402
3403
3406
1405
3406
3407
3408
3409
3410
3411
3412
3413
3414
3415
3416
3417
3418
3419
3420
3421
3422
3423
3424
3425
3428
3427
3428
3429
3430



2 FF ISR AT I2HEE | 2 ISR 4T (2He*)

C

1020 FORMATILHL +10%, JSHe=ke JNAS [INPUT LIST-CONTINUED sae%,/, 1%

1030 FORMAT{1X, i3A6,42}
10560 FORMATE 1X¢11HT XCT ISURF}

c
LOSE FORMATOLHL o7/ 0 £ 144 29%,

| SIHSUBSONTC-FLUOR LIFTING SURFACE ANALYSIS PROGRAM HADLOB./ /437X,
2 36HTRMW SYSTEMS INC,, HOUSTON DPERATIONS, /7 144X,

¥

3 2ZHHOUSTON, TEXAS [TTDSBI,//F 16X,
4 25Hswes JNBS TNPUT LTST **e%,/, 1X )

AaMann

CALL BLKOAT
REMWIND KT1

WRITE (KOUT,1050)
WRITE (KOUT,105Q}
WRITE 4KIUT,10401
L ENES= 15

1060 REAC [KEIN,LOGDILSYORE (I} al=1414)

WRITE {KTL,1000F{STOREA(D ) y1=L,14)

IF {LINEX-LINEST LOT0,1080,108Q

1070 WRITE {KJUT, 10201
LINES= 3
108D LINESS LINFS3+1

WRITE {KDUT,H030)(STORELR} 151,14}

C

TF {STNRE4 LI.NE.TEST) GO YO 106D

END FILE KTL
REWIND KTL
WRITE [KDIUT, 104010

NCOMT=—1

NCALCP==1

1sus = 0.0

CALL RESET
C

C
1090 2EAC (KTLy LODOVITITLELDY 1=1,14)
IF{TITLEC Y F.EQ.TESTE CALL EXIT

IF (NCOMT) 1L0C,L1E0041110

1100 READ (KTL, LO0DCINCOMMTSIL] ,1=1 42}

1110 NCOMT= 1

READ (KTL1, INPUT}
ALFAD= 1.0F#10
ZHD = 1.0E+10
FXECK(LOb= CLEANF
EXECKi11)= COLOCP
FXECK{121= DELALF
EXECK{13)= PMELCF

C
TF (NCALIP) 1120+1120+114C
1120 MCALCP= 1
1F (1PLOTK) 1140,4130,L130
1130 REWIND KT2
IFLG{1S)= Q@
1140 CONTINUE
C
C
LALL PAGF
WRITE (KJUT,TNPUT)

IPLOTK= IFLGIL2) + IFLGLLD) + TFLGIL1&4y = 1

TTEST=70- 1 JFLGI A IFLG 3N}/ 12-TFLGY{ LN

IF CITEST) 115G41160.1160

1150 TFLGI3d= 7TO*{2=TFLGILI]FIFLGIB)

1140 TFLGX3I= 2L*{2/[IFLGIL+L1)

TF { TFLGX3=TFLG{3)1 11T0,1180,11R0

1170 TFLGE{3)= IFLGX3
1180 CONTINUE

¥ —0.5%

C
AELRDX(LLI1 = ATLHAD{Ll,LF + ATLRND(1.2}
AILROX(2h = ATLRKO{Z2,1} + ATLRNDI(2,2)
FLaPDX= FLAFDIL] + FLAPDAZ)
C
NIATILR = D
MOFL&P= @
[FLGO1)= O
UTEST= agS{ ATLRCXIL} - ATLRDXEZ)
C

EF (UTESTY 1200,1200.11%0
1190 TFLGE11= 1}

NOaJLP= 2
1200 [F (FLAPDX) 1210,t220.,1210
1210 NNFLAP = 2
L220 NNFLPX= NIFLAP + NDATL®

IF (NDFLPXJ 1290,1250,1230
1230 [F (TFLG(S)F 124C,1240,1250
1240 IFLGIS)= 1
£250 IF LIFLGIGI-1) L2604126C,1270
1260 IFLGELEY= 2
1270 IF (IFLGI2)-5) 1250,1280,1280
1280 [FLGL2)= &
1290 CONTINUF

€
ATLRDX{1) = 0.0
AILRDXIZ) = 0.0
FLAPDX= (.0
NJINBX= NJORL+1

L

c

CALL LOFTLYSPAN)

9-34

30!l
8ot
801
BO1L
a0l
801
801
Li3}
8ol
o1
;[ N
a0l

0RO 000K KK %000 X0O0K000KE KKK K000 KK XX XK XEN KXXEK XX XAK XX R X2 BOL

BOL
BOL
BED1
RODL
801
BOL
Aot
BO L
201
BED1
BO1L
801
Ba1l
a8l
801
§01
801
BO 1
801
801
8¢l
RQ1
801
RO1
Bot
AQl
201
BD1
BO1
8ol
BO1L
801
901
801
BO1L
8ol
801
8G1
a01
801
RD1
BO1
801
AdL
801
601
801
BG1
Bo1
801
g1
B0l
RO1
01
BO1L
BO1
01
RO1
Bol
BED1
801
801
801
a0l
A0t
01
801
801
8CG1
8ol
BOL
801
BOL
BO1
8ol
BDL
80l
BOL
rROL
AO1
BOL
BOL
801
801
Al
801
6801
agl
801
81
BO1
Bgl

660
470
6£2¢
690
T00
TLG
120
T30
T40
T30
TED
170
T80
19D
800
810
82a
a3a
840
850
8560
174
asaq
890
900
91q
929
T30
940
950
3460
970
940
990
1000
1010
1020
1030
1040
1050
1060
1670
1040
1090
ftap
L1110
1120
1130
1144
1150
1160
1170
113%
1190
1200
1210
220
123¢
L2490
1250
1260
1270
1280
1290
1300
1310
1320
133c
1340
1350
1360
1379
1380
1390
1400
1510
1420
1430
1440
1450
14460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
[590
1600
1410
1620
L6330
1640
1650
1660
1670
1680
1690
1700
1710

1431
3432
3433
ELELS
3435
34636
3437
3434
2439
3440
3441
3442
3043
ELEL)
34695
ELTY)
3447
3448
3449
3450
3451
3452
3453
3654
3455
3454
3457
3458
3459
3460
3461
3462
34563
3abs
3465
J4bd
34467
344B
3469
3470
3471
3472
3473
3474
3475
s
36TT
347TR
3619
4RO
2481
3482
24823
ELTLS
3485
3485
3487
3488
3489
349D
3491
3492
3493
3594
3495
34956
3497
36948
3599
3500
3501
Iso2
3503
3504
3505
35056
3507
3sae
a50%
as510
3511
3512
3513
3514
ELTS]
3516
3517
isla
3519
asz0
aszy
3522
3523
3524
szs
3526
3527
352e
3529
1530
3531
349732
3513
3524
3534
3534



aon

a0 s e

(gl aleNalleNel [ X g X a ]

n

[al [xNalz}] o

[alaNak]

BO1

00 1360 N=1,NJOB BO1

111

ALFAN= ALFALND BO1

HE[CT= HFIGHTIN] BO1

BLFAD= ALFAD . BO1

tHO = HELIGT BD1

CMAK = 0.0 D1

EXECK(L)= 1.0 BD1

[F {MACHN{NI=-D.5%) 1300,1300,1310 BO1

1300 CMAK = MACHN{N} BO1

EXECKIL1= SARTI1.0-CHAK*2) BO1

1310 FLAPDX= FLAPDIN] BOl

AILRDX{li= AILAND{L,N] BO1L

AILROX{Z2)= AILRND{Z2,N) 801

BO1

CALL OLIFT(ALFAD.HEIGT) BO1

801

. 801

IF {TFLG(BI-1} 1330,1320,1320 BO1

1320 CALL DLINERIALFAC,HETGT,ALFA,WCL,NJDEX) BO1

1330 CONTINUE BO1

BO1

CALL TIME{ [MS) BOL

[5= IMS/1000 801

154B= I1S-ISuUM BO1

15UM= 15 BO1

801

LINES= LINES +& BO1

IF tLINEX-LINES) 1340,135C.1350 801

1340 CALL PAGE BOL

1350 WRITE (KOUT,1010)I54B,T5,IFLGI15} BO1

LINES= LINES ¢ LINEX BO1

BO1

1340 CONTINUE BO1

. 801

GO TO 1490 801

Bol

BO1

END 801

FOR ARD2,802 BD2Z

BO2

Bo2

BO2

SUBRDUTINE BLKDAT 802

BOZ

* TRN MULT{PLE-SLRFACE VORTEX=-LATTICE PROGRAM - REVISED 8 AUG.TZ *BOZ

* PROGRAM DEVELUPED RY A.V.GOMEZ (TRW SYSTEMS) ON MARCM=MAY 19T1 2802

BOZ

X% KK 00K X% X NCK KN KK XX 00000 XXX AKX KRR XX K XXAAXU AKX K KKKE RAX AKX KA BO2

BO2

COMMON/DATAOD/NSTL ,ALFAQ ,CMAK ZHO  ,FLAPDX, ATLADX[2) a02

* +TITLEL1&] s STORE (14} ag2

A02

COMMON/ZDATAOL/KIN SKOUT  KT1 1KTZ sLINEX »LINES ggg

COMMION/DATAO271FLGELS) EXECK(LS) 1RAD +PIE ggi

COMMON /JOATAD3/NYS W NCS +XOCREF»X(10) ,¥110) ,Z(10) ,E{10) BD2

* fCLLOD 420CH10 (100 ,XOC 10} Ap2

BD2

COMMON /DATAQ4/YFLAP L, YFLAP2 (FLAPC BDZ

. » YATLRN AT LRNC ¢WSHCTH B02

BO2

COMMON /DATAOS/ WINGD(15) JE¥(42,101 ECT42410) +E5{42,101 RO2

®,EYE{L O} +ELELLE) ETELNLD +EHEL10) +EG{42410) BO2

# ENUAZ, LD &} ¢ EVI42410,6) JWVINDXL42,10,3) ggg

COMMON /DATAOG/YFFLL 4 YFF12,YFF21 YFF22,YFF31,YFF32,DELTFI,DELTFZ  BO2Z

* W NOFLAPLNOATLR 802

Bo2

COMMON /DATAG7/LFLAP4LDRAG CUTOF 1, CUTOR2 B0 2

BOZ

802

OATA NSTU/L/y ALFAD/D.0F, CMAK/D.0/, IHO/L0000.07 FLARDX/D .0/, ag2

* AILADX/2%®0.07 BO2

ap2

DATA KIN/S/, KOUI/6/y KTLSL/y KY2/8/, LINEX/SE/, LINES/O/ BO2

8oz

DATA IFLGFO,04 404040+l 0,000l 5%0/¢ EXECK/LG*D,.0/, RADSST 295787, 002
" PIE/3.1415%7

BO2

DATA NYS/Z/,NCSF2/XOCREF /0, 25/ 4X/10%0.0/+¥/0.0.100.0,8%j000.D/, BO2

* Z/10%0,0/,F/1080,D/,C/10%100.0/,20C/L00%0.0¢X0C/0.0,41.0,8%3.07 802

BO2

DATA YFLAPL/D.GF, YFLAP2s0.6/; FLAPC/0.3/, YAILRN/L1.3/: ALLRNC/.37802

€, WSMOTH/D, 20/ raz

BG2

DATA LFLAP/O/, LDRAG/O/, CUTOFL/0.0001/, CUTOF2/0.0029/ BG2

802

X300 00K X X0 XX MK 00K X X KOCX XX XOCK KOO0 KR X KK XK KX X XAXX KARXN XK R BO2

go2

RETURK BDZ

Bo2

END BO2

FOR AO3.B03 8O3

BO3

BO2

B03

SUBROUYTINE LOFTLY5PAN] a03

9-35

1720
1730
1740
1750
1740
1770
1780
17190
1800
1810
1820
1820
1840
1850
1840
18710
1880
1890
1900
1910
1920
1920
1940
1950
1940
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
20590
2100
2110

10
20
0
40
50
60
T0
80

100
110
120

130
140
150
160
110
180
190
200
210
220
230
240
250
280
270
280
290
300
310
320
31p
340
350
360
aTg
380
19g
430
410
420
430
440
450
450
470
480
490
500
510
%20
530
540
550

i0
20
30
40
50

3537
3as3g
3539
ELLLH
ELLTE
3542
3543
3544
3545
3546
3547
3548
3549
3550
3551
3552
3553
3554
I55%
3556
3657
3558
355%
3560
3561

562
3563
3564
3565
3566
35467
3568
3569
IST0
3575

st

573
3574

3578
576

3577
3578
5T
3580
3581
k174
3583
3504
A5as
3586
3587
ases
3589
590
359
3592
3593
3594
3595
594
3597
598
3599
3600
3501
3602
3603
3604
605
3606
3607
3508
3809
3610
ELY S
Isl2
36l
ELYES
slk5
3616
3617
isle
3619
3620
3621
1822
3623
3624
3625
kLY.
327
3628
3629
3830
&3l

3632
3633
1534
3635
ELEL



[ mO3
c = TAW MULTEPLE-SURFACE VORTEX-LATTICE PROGRAM - REVISED 8 AUG.T2 ¥B03
C * PROGZAM DEVELOPED BY AJV.GDMEZ {TRW SYSTEMS)] ON MARCH-MAY 1971 #B03
C RD3
[ XXX XK XN K XX KN XXX KK XK N XK XM XX KA ENRN KN XXX N AU XXX NN BA D
C BN3
DIMFRSEON X4{1014¥N(EO) #XCCLO) 8a3
DIMFNSION YSPAN[42) BOA
DIMENSIAN Ci1S1123},£0521¢3),0052(3) Aol
DIMERSION 20CY(LCH BO3

C BO3
COMMON/ZDATAOL/KIR  (KOUT  (KTL +KT2 «LIREX ,4TNES RO3

c B3
COMMON/DATAOZ/IFLGELS) EXELKILS)Y LAAD LPIE i E

[« a3
COMMMN FDATAQIZNYS W NCS JXOCREF o X4100 Y[ 1D) ,Z{10) LE(LD) 8o

* JCA101 L 20CEL0 410 LXOCLLOY BO3

< Bo3
COMMONSOATAQGG/YFLAPL, YFLAP2,FLAPC a03

® s YATLRNATLRNC ,WSMOTH BD3

¢ BO2
CUMMON/DATAOSSRINGD{(15) EY4Z A0 EC{52,101 +ESE42,10) BO3
®EYE(LO} WELECLD) JETE{10} »EHE{LO) FEa2,100 BD3
*,EN{42,10,6) JEV(42,10,6) +VVINDX[62,10,3) BO3

C BOA
CMMON FDATACE/YFFLL , YFFL2,YFF2L ,YFFE22,YFF3]1 ,¥FF32,DELTF1,DELTFZ  PRO3

* fNOFLAP ,NDAL LR 803

c 503
C 803
1000 FORMATA IX, £/ LX) B3
[ 803
1010 FORMAT(S3X, 1 3HWING GEOMETRY /¢ 53X, 13C0LH*) A4/, 1X, :LE]
1 a0 SPAN ROOT TIe TLP AREA , BO3

2 S9H ASPECT MFAN MGC YBAR X6 AR IBAR, /4803

3BLH CHORD CHORD TWIST TWIST » Bo3

4 &0F RATEN CHORD {MACY IMNGC ) [MGC)Y IMGCY, /B0

5Py 1My 3FL043,2F 10.%sFL0.2,FL10.%,5F10.3 /741 %y 803

& 60n FLAP FLAP FLAR ALLRN ALLRN ATLRN, 803

7 a0W OIHED SWEEP  MNO.SPAN  NC.SPAN NOLCHORD NOLCHORD/, BO3

B&1H LPaN1 SPANZ CHORD SPANL SPAN2 CHORD, 803

9 AOW 1/74%GC 176MGC  VORTICES  DISCONT WORYICES  OISCONT/,A03

* UK 2I2ZF10. 3, FIC.8F42F10,3,17,31004///4l% ) Bo3

[ BO3
1020 FORMAT(1X} HO3
803

1430 FORMATL LK, AQ3
1 &DH 2Y /B ¥ XLE xXil/%) XHE ATE , BAB

2 60H z 3 SWEEP C/4 DIHED c CF + RO3

3 £, 1% AG3

1040 FORMAT{ 1Xy 12F1C.3 ) BO3
C BOA
L1050 FORMATI ZLK,50H XALLN/C XA(2)/C  XA(3IN/C  RAL&N/C  XA(S)/C, BO3
1 S0H  x&(&1/C XA AThSE XKa(BH/C  XALFIZL  XALLON/Col/+21X, BO3

2 LOFLD.4y/f iy 1%, 40H ¥ 28 . ZAN1}/C, IAL2M/C, BO3

31 60H  ratII/C A{4) fC TALS)SC INISYISC TA(TISC  2ACBISC, BOR

4 20H  IALSHSC  TARLAY /L 4 /,1X ) AO3

1060 FORMAT{ LX,12FL0.4 AG3
c AO3
1070 FIRMATLIX ¢ IHJ § 2X51HK 5K, LHY 49X ZHDY ,AX 4 ZHDBL « BX ,2HDS o/ 5 1X ) Bg3
1080 FORMATI1X:213,12(1PE1D.3) ) a03
C 803
1090 FORMAT{3X, LHJ ¢ 2X ¢ IHK SX, ZHEV 8K (2HYY (BK 2 HIV (3K IHLAV . TX, IH1YV, 7X, 803
* IHEIV T ZHAN S X ZHYN  BX 2HIN G BRyIHL KN o T Xy IHLYN Ty JHLZ Ny /4 1% 803

1100 FORMATL 1K, 213, L2ILPE10.3) ) AO2
c BO3
1110 FORMATISK, LHB 49X ¢ ZHCR y AX g ZHC Ty B X 2HF R B Xy IHET 4B X ¢ LH5 9K, 2HAR, 8Ky O3
* 2HML .y BXs FHMGE ¢ 6 ¥ g 4HYNGE 16X o 6HXMEE y6 Xy 6 HINGE 5/ ¢ KA a0y

1120 FORMAT{EX,12F10.2 ) SLE]
C BO3
1130 FORMAT(L1X, /4 LA, L4H(EOF PLOT FILE,1341H) ) 503
C BD3
< BRI X0 X MO0 X XK O XK X XK OUK K KOO XXX KKK NE X EDD
C BO3
c , 503
C BO3
L % FILL IN NYS + 1 SPAGE * 803
c 803
SPANT Z.0%YINYSY RO3
WINGDL 1t = SPak BO 3
WINGDE 23 = CHl} 103
WINGD[ 3} = C{NYSH BO3
WINGD! 4} = EU(L} 803
WINEDL S} = EINYS) BO3

c BO3
AUTU= SPANZ2.D BO3
DELTFLl= WSMNTH 8013
NELTFZ= WEMDTH BO3

4 603
1F [WSMOTH-1,0) 1140,1150,1150 ROJ

Lio0 DELTFL= BOTUXDELTF] 803
NELYF2= BOYU*DELTF? BO3

L150 CONTINGF BO3
C 03
YFFLL = YELAPL B2}

YFF21 = YFLAP2 803
YTFFIL = ¥YATLRN RO3

[ 303
IF [YFLAPZ-1.01) L160,1L170,1170 Ho3

L1460 YFF1l = YEFLI*BOTL 803
YFFE2L = YEFZI#ROTL B03

¥YEFIL = YFF31%4NTL iNE]

1170 YFF1L = ¥YFFLE - O.S#NELTF] B3
¥YFF2Ll = YFFZE - (.5&DELTF2 RO3

YFFE31l = ¥FF3Ll = C.5#NELTYFZ BO3

L BO3
YFF12= YFFLL + DELTFL BO3

. 9-36

&0 3637

70 3A3B

1] 3439

a0 3640
100 3641
110 3642
120 ELEXS
130 b4y
140 A845
150 3bké
150 36T
170 ELTY:]
leo 3649
150 3650
200 3651
210 3e52
220 3653
230 3654
240 3555
250 3656
260 365T
210 3658
280 3659
290 3660
3ao 366l
310 3662
zo 3oed
330 Jbée
40 3665
asg 3466
ELL 3567
3te ELLL)
380 3649
i9¢ 356740
400 35671
41 2672
420 3473
430 A6 T4
&40 3675
450 ELRE
&&0 677
4T0 3678
&80 3679
490 3680
500 3681
510 3682
520 3683
530 3684
540 3685
S50 LY
540 3687
S7Q ELY-T]
580 3o89
590 3690
500 3691
&la 3692
624 3693
630 3494
&40 3495
650 3698
6560 36497
670 3098
&80 34932
5490 3700
Toa 3101
T10 R
T20 atos
730 AT0%
T40Q 3705
750 3106
T40 kX
TT0 3708
TR0 3709
190 3no
400 3711
810 71z
az2a aT13
830 3714
840 3715
450 3Mle
8460 ATLT
870 3718
830 3t
890 3720
900 ar21
al10 3r22
924 iTz3
930 AT24
40 3ras
950 3726
L0 atzr
1Ta 3irze
9430 Itze
90 3T3In
1009 313l
101G 3t3z
1020 AT3a
1030 373
1040 3738
1050 3734
1060 3737
1070 3734
1080 3739
1090 3740
1100 3741
1110 3742
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Gcoann

laEalaNalalnl

YFF22= YFF21 ¢ DELTF2
YFF32 = YFFAL + DELTF2Z

NYl= NYS-1
NYZ= NYS+1

YENY2h» YENYSE #  0.20% [YINYSI-Y{NYL1}

RAT=[ YENY2)-

YONELM DAY ANYS)=YINYLE)

XANY2E=  KINYS) + RAT®{ X(NYS) — X(NY1})

ZAINY2ZI=  2(NYS}
E{NY2)= E(NYS]
CiNv2)= CINYSH

RAT®{ Z(NYS} - ZiINYL1)
RAT*®{ EINYS) - E{(NYL}}
RAT*{ C{NYS) - CINYL}]

-+ >

DD 1180 L=1.NC5

1180 ZOCLL,NY2I=

L= NCS
L1= -1
L= L+l
NCSPL= L2

TOCHLNYSE ¢ RATS( JOC(LJNYS) ~ Z0OC(L4NYL) }

XOC{L2)= XOC(L) ¢ 0 10%{XOCILI-XUCILLY}
RAT= { XOC{L2¥-XOCEL) ) /7¢ XDCEL)-xOC(LLY )
o0 1190 N=L,NY2
L1190 ZOCIL2,Nt= 20CHL+N) ¢ RAT®( ZOC{L,NI-ZOCELL,N} |}

L ]

CALCULATE SPaN FUNCTIONS *

N5PV= [FLGI3)
NSP5S= NSPY + I
NOIS= TFLGH 2]

IFLAG= [FLGI&)

CALL SPANTUIFLAGNSP5,NDIS,5PFAN, YSPAN)

M 1220 L=1,NY2

EYE{LI= viL}

FLE(L)= X(L) - XDCREF#C(L}

ETE(LI= ELELL) + LML)

CF = FLAPL

1F (FLAPC=0.8) 1200,120041210
1200 CF = CFxC{L}
1210 EHEIL = ETF(L) - CF

1220 CONTINUE

*

CALCULATE CHORD FUNCTIONS *

IFLAG= [FLGUT}
NCY = [FLGUS}
NDIS = [FLGIS)
NOFLPX = NOFLAP ¢ NOAILR

1F (NOFLPX)

1230 NCY = NCY =1
ND{§= NDIS=1

124D CONTINUE
<

1240,1240,1230

CALL CHORDICEFLAG+NCY NOISs XV eXNeXC)

N 1280 J=LsNSPS

YE= YSPAN{JI}

CALL CHOROTAYF s XLE 4 XCO% s XTE 4 XHE +L W CF)

1F {NOFLPX)
1250 Cw= CW=CF
1260 CONT INUE

1260,1260,1250

DI 270 L=L«NCV
ECLJ LY= XLE + XCA(L)*CW

EYlJ Li= ¥F
EVIJiLly1)=
EV(dL,y2)=
EvidiLy3)=
ENlJol L=
EN{J L 2]=

1270 ENCJaL.3)=
c

oo

C
C

1280 CONTINUE

IF [NOFLPX)
L2390 CONTINUE

NLV= NCV ¢ 1

XLE * XVILI*CW
YF
0.0
XLE + XN{LI*CwW
YF
0.4

1304131041250

00 1300 J=1,NSPS

¥YF= YSPAN(

CALL CHORDTUYF ¢ XLE» XCO4 X TE + XHE 4CW,CFD

EY[JeNCVI=
FCLJNCY] =

YF

XTE

EV{J NCY, 1= XHE + D,25¢CF

EViJyNCY.21=

EV{JsNCV, 3 )=

EN{JoNCV 1 )=

ENCJSNCV, 2 0=

1300 EN{JsNCVs3)=
c

1310 CONTINUE

F
0.0

KHE + D, T5%LF
YF

Q.c

9-37

801
803
803
BD3
BO3
803
B0l
803
BO3
BO3
BD3
BO3
BD3
B02
BO2
BO3
BO3
BO3
BD3
Ao3
BO3
BO3
BO3
BO3
BO3
803
BO3
803
803
BOX
BO3
ag3
803
803
BG3
803
8O3
803
803
BO 3
BO3
803
BO3
803
Be3
BD3
203
BO3
BO3
B3
BO3
203
803
803
803
8023
B{t3
BO3
803
BO3
a03
BC3
803
803
803
A03
841
8d2
803
801
a0l
BO3
BO3
BO3
BD3
BO3
BO3
BD3
BO3
BO3
BD3
BO3
BOD
803
203
aa3
03
8g3
B03
203
803
303
803
803
BD3
BO3
Bo3
BD3
BO3
BO3
BD3
a0
BD3
a03
BO3
BO3

1120
11230
1140
115¢
11606
1110
1180
1190
1200
1210
1220
1230
1240
1250
1240
1270
1260
1280
1300
1310
1320
1330
1340
13530
1380
1370
1380
1390
1400
1410
1420
1430
1440
14580
1460
1470
1480
1490
1500
1510
1520
1530
L1540
1530
1580
1570
1580
1590
1600
1610
1620
1630
15640
1650
L6860
1670
1680
1690
1700
1710
1720
1730
L1740
173q
LT60
1770
1TBQ
1790
1800
1810
1820
1830
1840
1850
1863
187¢
1880
1890
19400
1210
1920
1930
1940
1950
19460
1970
1980
i999
2000
201¢
2020
2030
2040
2050
2080
2ato
2080
2090
2to0
211c
2120
213D
2140
2150
2160
2170

3743

ITas
3745
EYEY ]
ATe7
3TeB
AT49
AT50
3Tsl
3752
3753
3754
37558
EXL1]
3TST
3rse
3Tse
3780
3761
ITe2
3763
3te4
3Tes
3746
37e?
3768
3769
3770
3771
arr2
T3
3TTs
EraL]
3776
7T
T8
arve
3ra0
3781
3Tz
3783
3784
785
3TB&
ara7t
atTes
37189
AT90
3791
3t92
3793
3T94
3IT9%
3794
are?
3798
3799
3800
3a01
Bg2z
3803
3804
3805
sos
3807
3sos
3809
3810
3611
a1z
3813
331%
IB1S
38146
ELDN
418
3819
1820
3821
3822
3823
3824
1825
3825
3827
3828
829
330
kLE}E
3832
3833
3834
3835
ELEL)
2837
3838
3839
3840
3841
3842
3843
k1T
3845
3B4s
3847
3g48



1320

1330
1340

1360

§3£0

[
1370

oo

zRalaNaelal

~

xR al

1380
1390

- &

1400
lalo
L420
1430

1440

1450

L4650
147%
1430
1490

1500

1510
1520
1530
1540

L5650

1560

NCWPL1 = NCV +1

N3 L3TA J=1.N5PS
J2= Jel
YF= YSPANTJ)

CALL CHORDT{YF ,XLE . XCOnXTE 4 XKHE sCWyLF)

IF {J=NSPS) 132041340+1340
CORTINUE

NG 1330 A=LyNCV

EY{J.K1= EY{J2,KI-EY[J.K)

CONT INUE

EVISyNCYP 141} = XTE
EVIJANCWP 1, 2) = ¥F
EVIJ.NCYPL,3) = 0.0
EC{JsNCYPLE = 0.0

N0 1350 K=l¢NCV

EC{udykY= ECL{J4KI—XLE

DO 1360 L=2,NLV

K= NCY +2 -L

Kl= K—1

FClJpK b= ECLJoKI=ECTJ (K1)

COMT INUE

00 1399 J=LNSPV

Ja2= Jel

00 13R0 K=1,NCWV

ECLJoK )= 0.5k [ECUJ4KI+ECTJ2KL}
ES{JsKi= ECII+KIYEY(J4K)
CONTINUE

CALCULATE AIRFOIL SECTTON CAMBER *
CALCULATE GEQMETRIC TWIST *

N0 1580 J=1.N5P5

YF= YSPAN{J)
¥a= ABSIYF)

M= =1
00 L4520 L=2,NY2

1F (M) 1400,140041420

TEST= ¥A - ¥YILY

TF [TEST) 1410,1410,1420

M= L

CONT INUE

Mi= M~1

TF (M1} 1430,1430,1440

Ml= 1

M= 2

RAT= (YA-Y[MLINFIYLMI-YINLED)

TANFPS5= E{M1} + RAT*{ E[(M}-F(M1) |
TANEPS= TANI{TANEPS/RAD)
DELTAZ= ZI(ML} + RAT*[ Z{M)-1{M1l1 }

DO 1450 L=1.,NCSPIL
ZOCYIL)= 20C(L ML) + RAT®| ZOCEL,™M} = 20C{L, ML) 1

CALL CHORDTAYF ¢ XLF 4 XCO &+ XTF (XHE yCW4LF)

XROTAT= XLE + XOQCREF*CW

N0 1560 K=LeNCV

N==1

XTEST= EV(JeKel) ~ XLE

DO 1480 L=2.NCSPL

ITF [N} 1460:1%50,1490

TEST= XTFST = OC{LI*CW

I[F (TEST) 14T0,1470.l4%80D

M= |

Al=L-1

TORTINUE

1F (N1) 1490, 1%9C.,1500

N1=1

N= 2
WATS={KTEST-CwW¥ XCCINLI ) /[ XOCTNY =XOCANLY )
EV K a3)= NELTAZ « CH*ZOCYINEY + C(ZNCYINI-ZOCYINLEI*RATS

N=~1

XTFST= ENLJ Kelh = KLE
NN 1530 L =2,MC5P1

tF [N} §510,1510,1530
TEST= KTFST = XOC(LI*CW
1F LTESTY 152041520+L530

N= L

Nl= L-1L

CONTINUE

IF IMT) 1540,154C.1550
Mi= |

N =2

RATS= EXTESY-CW*XICANLY )/ {XOC{NI=XOCE{NL))
FN{JeKy¢3)= DFLTAZ 4 CW*ZOCY(NLY) + (ZOCY(WI-ZOCY{NLII*RATS

CONT INUE

BD3
BO3
RO3
BO3
BO3
ED3
803
803
%03
BD3
B03
RO3
903
P03
BO3
803
BO3
803
BO3
A03
BO3
303
203
803
RQ3
803
L}
/03
803
803
803
803
BG3
A3
503
803
BO3
803
403
803
803
803
803
BO3
803
8¢3
B0}
AC3
8ol
a03
802
A3
K]
ap3
BO3
RD3
BO3
BO3
B0l
B0l
603
803
BO3
803
803
803
803
BO3
803
803
803
803
803
RO3
BD3
BO3
RD3
BD3
BO3
803
RO3
AQ3
803
BD3
RO3
BO3
8503
1)
803
a0l
403
Bo3
03
803
ARl
803
Bo3
BO3
8O3
ap3
:1ek]
03
aD3
RD3
BO3
O3

2180
2140
2200
2210
2220
2230
2240
2250
2280
2270
2230
22%0
2300
2310
2320
2330
2340
2350
2380
231
2380
2390
2400
2410
2621
2430
24640
2450
2460
2470
2480
2490
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
2&ld
2620
2530
28640
2650
2660
24670
2680
2690
2700
2710
2720
2730
2750
2750
2760
2770
2780
2190
2800
2810
2820
2330
2840
2850
2860
2870
2880
2890
2900
2910
2920
2930
2950
295D
2950
2910
2980
2990
3000
3010
3020
3n3o0
3040
3050
30560
30719
3040
309G
3100
Ao
a0
3130
AL40
3150
3160
3170
3180
atso
3200
azio
3220
3220

349
1850
3851
3842
3853
IBS4
3855
1856
3857
lgsa
3859
3850
3Bst
3Bsz
IB63
3864
3B&S
3866
3867
3868
IBs9
3870
3871
LRy
3873
38Te
3I8TS
3878
ELRN
3nte
3379
3880
3881
3882
3883
3884
3aLS
ELLT-]
3iaeT
E11:1.]
1g89
3p90
389l
3892
1893
3394
339%
3896
3897
389n
1899
3900
3901
3302
1903
1904
3505
306
3307
3508
3909
ELI N
391l
elz
3913
3914
3915
3916
3917
3918
vle
3920
3921
3922
3923
3924
3925
926
3927
Ig2e
3920
3930
3931
%32
1933
3934
3935
3936
3937
1938
3939
3940
3941
1942
3943
3944
1945
3946
3947
3948
3959
jasg¢
3951
1952
3953
154



o0 LST0 K=l NCV

EVIJ,Ks3i=
1570 ENTJoKp3D=

C
1580 CONTINUE

[aXaNaNakal

Eal

EV(J¢Ky3) + (EVLA4KyL}=XROTAT)*TANEPS
ENTJeKys3) ¢ {ENUJ,K,0 ) =XROTAT) ®TANEPS

CALCULATE UNIT VECTORS *

DO 1640 J=1.N5PV

Jz= J+l
nm 1630 K=1

SUML= 0.0
SuUmM2= 0.0

+NCV

no 1590 L=1,3 .

M= L3
EH{J K L}=
AAT =
EVEJoK M=
ENGJ K M=
SUM1= SuMl
15490 SUM2= SUMZ

DeS%( ENCJZo KoL) + ENTJeKoL} )
D.S%( EVEJZoKsL} + EVEJeKsL} )
EV(J2+Kst) = EVIJsK,LY

RAT = EN{JsKebl}

+ EV(JKaMIPE2
+ ENLJsKoMPE*2

SUMl=  SRRT( SuM1 )
suM2=  SARTL SuUM2 )
N0 1600 L=143

M= L+3}
EVIJ, KM=
ENd JsK M) =
COSLiLE=
1600 COS2{L )= -

CaLl CROSPI

SUM1l= 0.0

EVLJyK, %) /SUML
ENL oKy M) FSUM2
FNLFa k¥
EV(JaK M)

CO51,C052,C053)

0o 1610 L=1.3

1410 SUM1= 5UM1

+ COS2MLI**2

SuUMl=  SQRTE SUML )

ma 1620 L=t}
M= L +3
1620 ENTJJKM)=

C
1630 CONTINUE

C
1640 CONTINUE

AMAOAAOaAOOORAannn (o=l

aGoan [a]

* WING DATA ¥

WINGDL 1)
WINGDI 2}
WINGD{ 31
WINGDL &)
WINGO{ 5)
wINGCt &)
WINGDH T)
WINGDL 8)
WINGDH 91
"WINGDE LO)
WINGD{L1}
WINGDE12)
WINGDU 14}

3

COS3IML)FSUML

SPAN

RCOT CHORD

TIP CHORD

ROOT GEOMETRIC TWIST

TIF GEOMETRIC TWEST

AREA

ASPELT RATIO

MEAN CHNRD

MEAN GEMAME TRIC CHORD

SPAN LNCAYION DF MEAN GEOMETRIL CHORD

PR R R B R A

SWEEP ANGLE OF 174 MGC

DO 1570 K=1,60 W

EVILJ1X+31=
1570 ENLJ4Ke31=

1580 CONTYINUE

*

EVAJsKe3l + (EVIJ K, 1}=XROTAT)*TANEPS
ENL(JysKs3} # LENCSp Kol D=XROTAT ) #T ANEPS

CALCULATE UNIT VECTORS *

N0 L&D J=1+N5PV

J2= J+¢l

Dt 1630 K=LeNC W

SuMl= 0.0
SUmM2= 0.0

DO 1590 =13

M= L+3
ER(JeKeL )=
RAT =
EVIJsK,MI=
ENTJsKM)=
SUM1= Syml
1590 SUM2= SUMZ

D.5%( ENEJZeKat) + ENLJyK oL}
D.5%{ EVIJZ kel + EVLJsKeLE )
EVIJ2:Kal) = EVEdai,L)

RAT = ENtJoKeL)

¢ EVE(J oK MImn2

v ENLJyKeM]¥¥2

SUML=  SQRTE SuUMi )
SUMZ=  SOQRT( SumMz )
0o 1500 L=1.3

Mz L4}
EVIJ.K, M=
EN{ Jo K M=
€osuLt=

EViJeKy M) /5UML
ENG J oK, M) /SUN2
ENLJ KM

1600 CDSZILI= —EViJyKaKD

CALL CROSPH

SUML1= 0.0

CO51.C052,0053)

N L6100 L=L,3

1610 SUML= SuMl

+ COSA(LYI**2

9-3%

¥MEC, HORIZOGNTAL NOMENT ARM TD 1/4 CHOAD DF MGL
INGC & VERTICAL MOMENT ARM TO 174 CHORD OF MGC

BO3
803
BO3
BO3
8G3
Ba3
fa03
803

803
BO3
803
BO3
BO3
BQ2
803
013
803
BD3
BO3
803
BO3
ap3
w03
803
803
B3
BD3
BQ3
BO3
ag2
BO3
03
801
BD3
BD3
BO3
BD3
AO3
8063
RG3
8O3
BD3
BD3
803
a03
BO3
803
03
8ol
BO3
803
BD3

B2
833
803
BO3
BD3
BO3
BQ3
BO3
803
BO}
803
803
BD3
a03
Bo3
203
Bo3
BD3
803
BD3
BD3
BO3
BO3
803
Bo3
803
803
RD3
BO3
BO3
202
803
8D3
803
BD3
BQ3
803
803
803
B3
BO3
803
803
ap3
ana
803
BD3
BD3
BO3
6803
il
803

955
3956
3957
1938
3959
3960
3961
3962
39563
3964
3965
3986
ELTY
3948
3969
1970
1971
1972
3973
3974
3915
3976
3977
3974
1979
1980
1981
1982
3983
3994
3985
3946
2987
3988
1989
1990
1991
3992
3993
3994
1995
3996
3997
3998
3999
4000
4001
4002
4D03
4004
4005
4006
4007
aoon
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4031
4032
%033
4024
4035
4036
4037
4038
4039
4040
4041
4042
4043
4044
4045
4048
4047
4048
4049
4050
4051
4082
4053
4054
4055
4DS6
4057
4058
%0%9
4060



1620
[
1630

C
1640

-

OGN OoOOOOnONNOnnN

16540
1460
L6770
1680

18990

1700

1710

C
1720

ocn

(xRN ol

SUML= SDRTL SUNL |
nloEs23 L=143

H= | +3

ENCJeKeMI= CO53(IL) /5UML
CONT INUE

CONT INUE

WING DATA #

WINGC! 1) = SPAN

WiNGDI 2} = ROOT CHORD

WINGDL 3} = T1P CHORED

WINGDL 4} = ROOT GEOMETRIC TWISY

WINGD( 5) = TiP GEOMETRIC TWIST

WINGOL &) = AREA

WINGDL 71 = A5PECT RATID

WINGD{ 8] = FEAN CHORD

WINGDI 9) = FEAN GEOMETREC CHORD

WINGDI LDY = SPAN LOCATION OF MEAN GEOMETRIGC CHORD
WINGD{LL) = AMGC, HORIZONTAL MOMENT ARM TO L/4 CHORD OF MGC
WENGD( 12} = IMGL, VERTICAL MOMENT AAM TO Ll/4& CHORD OF MGC
WINGDE 14} = SWEEP ANGLE 0OF 1/4 MGC

WINGCDI 15} = FLAF CHORD

SuUMlL = 0,0

SUME = 0.0

SUMB = Q.0

SUMS = 0,0

SUMLO = 0.0

SUMLL = 0.0

SUML2 = 0.Q

OSPAN= SPAN/200.C
0O L¥20 J=1,101

M= J-1
YAZ= DSPANSELOATEJM

CALL CHORDTIYAZ, ¥LE , XMGL2 yXTE y XHE  CH2 4 C F)

Mr-1

D0 1670 L=2,NY2

[F (M} L5650, 1E50,16T0

TEST= ¥A2-¥{L1-0.0001

IF (TESTE 166041660,18670

M=l

Mi= L-1

CONTINUE

IF (M1) 168Gy L69{,1690

Ml= |

w = 2

RAT= (YA2-¥(ML) D F{Y(M)-YIMLY)
TANFPS= F(MLI+LE{MI-F (ML) 1 *RAT
NELYAZ= Z2(ML1ye[2{M)-2{#]1))%RAT
NELTA2= DFLTAZ + {XMGCZ=XLE=XOCREF*CWZ] #TANITANEPS/RAD}

[F {JM) 1710,171C,17G0

Cw = Q5% ICH2+Cw])

AREA= CWEDSPAN

SUML = SUML + DSPan

SUMEe = SUME  +  AREA

SUME = SUMR + AREA

SUMYI = SUMA  +  AREA®CW

SUMEOD = SUMLID + AREAS{YA2+YAL)*D,.5
SUMLL = SUMI1 + AREA%{ XMGL2+XMGLLl)*D,5
SUML? = SUMLZ + AREA*{DFLTAZ+DELTAL)*0.5
DFLTALl= DELTA2

XMGEL= XMGC 2

Cul = (w2

¥Yal = ¥52

CONT INUE

ZERN = 0.0

CALL CHCRDTIZERQ 4 XLE 4 XC 04 o XTE y XHE yCW,GF)

XROOT= x(0a

R00T= ZAL}

WINGOM 1) = SuMp=2.9

WINGD( B} = sSuxé&s2,0

HINGDL 7} = 2,0%{5uML*=2) /SUMs

WINGD( &) = SLMESSUME

WINGD( 9) = SuMassyMg

WINGDOLIO) = SUMLO/SUNG

MINGD{11) = SUMLIL/SUME

WINGDI12) = SUM12/SuMs

HINGDIL13] = RAD®AYAN((WINGDIL2E= ZROOTI/WINGDILO}E
MINGO{ 14) = RAD®ATAN((WINGDILLE= XRDOTH/WINGDLLD b}
WINGDH{ 15} = FLAPC

CALL PAGE

[:1ek]
803
BO3
BO3
803
803
aa3
843
803
Ba3
803
RO3
BO3
RO3
BD3
803
a03
803
803
BD3
303
BD3
BD3
803
BD3
BD3
BD3
BR)
B3
B0l
ARG 3
803
BO3
A03
8g3
Ag3
03
BO3
903
BO3
603
RD3
BO3
RD3
BD3
B03
BG3
B03
BD3
BO3
BO3
803
803
BO3
BO3
RO3
EME
803
a0y
603
803
RO3
603
BD3
BO3
803
BO3
Go3
BO3
BD3
BO3
603
BO3
ED3
BO3
BD3
RD3
BO3
BD3
803
RD3
BO3
B3
Be3
RO3
8¢l
AG3
803
43
BO3
BO3
RO3
803
8O3
B3
BO3
RO3
803
863
|03
RO3
803
803
603

WRITE [KIUT,LOLOIUWENGD (T F41=1,121,YFLAPL ,YELAPZ, FLAPC,YFL AP2,B0TUS0)

LeFLAPC yWINGDCL3 ), wINGD(L4) 4 FLG (3} 4EFLG L2 b, [FLGIS ), IFLG(SY

9-40

B03

4300
4310
4320
4330
43140
4350
4360
4370
4380
4390
4400
419
%420
4430
4440
4450
4460
4470
44 80
4490

4500-

4510
4520
4530
4540
4550
4560
4570
4580
453D
4500
4610
4520
4630
4650
4550
4660
4570
4680
4690
4700
4710
4720
4730
4740
4750
4780
4770
4780
4730
4800
481D
4820
4830
4840
4850
4860
4870
4800
%850
4900
%310
4920
4930
49640
4950
4950
4970
45 80
4950
s00D
s010
5020
5030
5040
5050
5060
5070
2080
s090
5100
5110
$120
5130
5140
5150
5160
517D
5180
5190
5200
5210
5220
5230
5240
525D
5260
5279
5280
5299
5300
s310
5320
5330
5340
5350

4061
4067
4062
4064
4065
4064
4067
4068
4069
4070
4071
4072
4073
4074
4575
4078
4077
4078
4079
4080
5081
4082
4083
4084
4085
4088
4087
4088
%089
4090
091
4092
4093
4094
4095
4096
4097
4098
4099
4100
4101

5102
4103
4104
4105
5106
*107
4108
4109
5110
4111

4112
4113
4114
4L1S
4116
4117
4118
4119
4120
4121

4122

4123
4124
4125
4126
4127
4128
4129
4130
4131
4132
4133
4b3e
4135
4136
4137
4138
4139
4140
4hal

§l42
4143
4144
4Lah
4146
4147
4148
4149
4150
4151
4152
4153
4154
4155
4156
4157
4158
4159
4160
4161
4162
4163
4164
4165
4ok

ORIGINAL PAGE 15
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(el

17130
1740
1750
1760

1770

1780

c
1790

1800

1810
|

1420

2 X ul

1830

LINES= LINES + L%

wR ITE (KQUT,1030}
LINES= LINES +3

DD 1R20 J=1,NSPS

¥FE= YSPANL 4
YAz ABS{YF]
YDB= YF/ROTU

CALL CHORDT{YF y XLE ¢ XCO& ¢ XTE ; XHE ;LW 4 CF)

Y= -1

DO LS50 L=2,NY2

IF {M) 1730,1730,1750
TEST= ¥A = YIL) - D.COAL
IF {TESTE 1740,17%4D,1750
M= L

Ml= M=1

CONT [NUE

IF {ML} t1768,1768,1770
M= 2

Mi= 1
RAT= (YA=-Y{MLI}/IYIMI=YIML}}

Y= Z(MLt & RAT*( 2(M) ~ Z{ML) )
Ek= EU(ML} & RAT#{ E(M} — EIML) )

1F (J~1] 1780, L78G,1790
¥Flz ¥YF = 0,05*S5PAN/FLOATINSPY)
YA= ABS{YF1)

CALL CHORDT(YA,XLEL¢XCD4L ¢ XTE L XHEL4CHL ,CFL1 1
TY1l = Z(ML) + 4 L(MI=ZUMLY)I*{YA=Y{ML)) /{V(MI=YIM1})

DELTAL= YF-YF1L

BETA= RADYATAN[ (XCD4-XCO&1)}/0ELTALY
DIHE= RAD®ATANG (Z¥Y-IYL)/DELTAL 1}

IF {LINEX=LINES) 180041810,41810

CALL PAGE

WRITE (KDLT,10301

LINES= LINES*2

WRITE (KDUT, 10401 Y0B s YF o XLE § XCO& ¢ XME p XTEy ZY ¢ EK s BET A4 DIHE, CWy CF

LINES= LINES # 1
YEl= YF

I¥l= ZY

XCO4L= XCO4

CUNT INUE

WRITE {KDUT 1000}

LINES= LINES #3

LENES= LINES »7

TF {LINEX=LTNESY L830,1840,1B40
CALL PAGF

CLENES= LTNES +7

1840

1850

1860

L1870

L1880

1894

[sEa¥aNalel
*

1900

[aNal

1310

1920

1930

L1940
1950

WRITE (KNUT,LES0){X0CIT),T31,10)
LINFS= LINES ¢]

DO 1870 J=l.NYS

TF {LINEX~LINES) 1BS5G41860,1860

CALL PAGE

WRITE (KDUT,LDE0}

LINES= { INF5+7

CONT INUE

¥DB= Y{J4)/BOTY

WRTTE {KJUT,106Q0Y0J1 »YOB 2 {20CHT ¢ db s I=1 4NCS)
LINES= LINES * 1

CANTINUE

LINES= LTINES+3

1F {(LTNEX=LINES) 1880,1890,1A90
CaLL PAGE

LINES= LINES +3

W ITE (KOUT,1000)

DEBUG OUTPUT *

If LYELGI10))Y 20268,1900:1900
IFLGILI0)= IFLGILDI-L

LINES= LINES+Z

LF (LIKEX=LINES) 1910,1920,1920
CALL PAGE

LINES= LINES+2Z

WRITE [KOUT,1070)

N 1950 K=1.NCY

LINES= LINESe+L

DD 194D J=1,NSPV

LINES= LINES+1

IF CLINEX-LINES) 1930,1940,1940

CALL PAGE

Wk [TE {KOUT.LOTO)

LINES= LINES + Z+1

WRITE [KROUT,1080)d,KeENC)oKa2) eEYEd oK1 4ECII KD #ES [J2R)
WRITE (KOUT,1020)

9-41

B03
803
801
BO3
BO)
BO3
BO3
BO3
BD3
BO3
BO3
BO3
203
803
BG3
803
803
BO3
ag3
803
BO3
803
RG3
ao3
803
603
803
803
803
803
A03
802
803
803

BO3
803
BO3
803
BO3
BO3
BO3
an3
803
B03
BO3
803
B03
BG3
BO3
BG3
803
203
an3
ag3
803
803
L:LE]
B33

.B03

BO3
801
BOJ
803
BO3
BO3
BO3
ROl
BO3
Bg3
BO3
803
803
BO3
BO3
803
BO3
BO3
803
BO3
RO3
RO3
ag3
803
ilth]
BO3
BO3
BD3
BG3
BO3
BO3
BO3
803
803
RO3
803
BO3
803
B3
BO3
BO3
403
803
BO3
803
o3

5340
§370
5380
5390
5400
5410
5520
5430
5440
2450
5480
%470
5480
5490
5500
5510
5520
5530
5540
5550
5540
=570
s%00
ss9p
5500
s5t0
5620
5430
5640
5650
5560
$570
5680
54917
$700
s110
5720
5730
5740
5750
5760
5770
5780
5790
5800
5810
5820
5830
%340
5850
5850
€ato
sa80
53890
%9060
5910
5920
5930
£940
%350
5980
5970
5380
5990
6000
4019
&020
4030
5040
8050
6040
6070
6080
8090
6100
6110
&120
6130
8140
6150
8160
s1TD
4180
6190
6200
8210
4220
5230
6240
5250
5260
8270
6280
&290
6300
4310
6320
£330
&340
6350
8360
6370
63B0
6390
6400
6410

®L6T
4168
4169
4170
T
112
4173
41 Ta
4175
4176
4177
4178
4179
4180
a18lL
4182
4183
4L8%
4185
4i86
4187
%188
4189
4190
4191
%192
4192
4194
4195
%196
4197
4198
alge
4200
4241
4202
4203
4204
4205
4206
“207
4208
4209
4210
4211
%212
%213
4214
4215
%216
%217
4218
4219
4220
a2zl
4222
%223
224
%225
4226
*227T
4220
422%
4230
4231
4232
4233
&234
&23%
4238
4237
4238
4239
4240
4261
#2442
4243
L¥L e
4245
4246
4247
4248
%249
%2%0
%281
“2%2
4253
4254
4255
4256
4257
4258
4259
4260
4261
4262
4263
42 b4
4265
4266
4267
4268
4269
4270
4271
u27v2



1960

1970

13R0

1990

2000

2010
2020

C
2030
r

noo0o

[aBs]

aXal

[aRal

2040

2050

-+

2060

2070

2080

2440

2100

2110
2120
2130
ZL4a0

2150

2160

2170

LTNES= LINES+3

IF ILINEX-LINESY 1960,1970,1970
CALL PAGE

LINES= LINES+3

W 1TE [KOUT,1000)

iF (LINEX-LIKES) L98G,1950,1990
CALL PAGE

LINES= LINES ¢ 2

WRITE (KOUT+1090)

NN 2020 K= lyWCW

LINES= L EINES+]

ng 2010 J=L1.NSPV

LINES= LINES+]

1F [LINEX-LINES) 2000,2010.2D010
CALL PAGE

WRITE (KDUT,1090}

LINES= LINES ¢ 2

WATTE (KOUT,LLO0)VJ oKy dEVEJ Kol ol 2L +65) o (ENTI oK ol T5146)

WA ITE UKDUT,1020)
CONT INVE

LINES= LINES+3

I[F (LINEX-LINESH 2040,2050,2050
CALL PAGE

LINES= LINES+3

WRITF {KOUT,1040)

WRITE ON CALCOMPLCT TAPE *

1F {1IFLGI12)-1) 24560,2060,2060
iRECL=1

TRECZ=T

XZIERD = X[11 — D.4*BNTU

1ZERQ = Z( 1t

PO ZCT0 J=1,NSPS
¥SPN = YSPANLJ]

LALL CHOROTUYSPN,XLE ¢XCO% 4 XTE JKHE 1 LW,CF ¥

¥SPN = YSPN/DOTWL

%L E = {XKLF =XIFRC}/BOTU
XCD&= [¥CD4& —XZERC)/BOTU
XTE = {XTE -XIERC)/80TU
XHE = ([XHE -—XZERD}I/ROTU

LW = CW/RQTY
CF = CF/B0TL

WR TTE{KT2YTREC L+ TREC2 s YSPNy XLE 4 XCO4 o XTE + XHE , CH (CF
IRECL= 2

IRECZ2= 2

K=1

0D 2100 J=L«N5PS
YSPN = EVIJeK4 2}

CALL CHOROTUYSAN, ALE » XCO4 + XTE y AHF yCW4CF)

¥YSPN = YSPN/BROTY

ALE = {XLE -XLERDI/ADTY
XTE = (XTE -KLEROI/R0TU
{F (ITET) 20804 2CED,Z2090
17ET = %

WR TTE(KTZ2) IRECL,IRECZ,¥SPN,XLE
WRITEIKTZ2)IPEC L [RECZ,YSPN.XTE
GU fo z1e0
1TET = -1
WR ITE[KTZ2) [RECL,IREC2,YSPN,XTE
WRITE{WKT2) JRFCY , TREC2,YSP Ny XLE

CONT INUF
[RECLI= 2
{REC2= 2
[TET ==1

bn 2150 k= l,NC VY

00 2140 J=1,NS5PS

IF {ITET) 2E10,2010.2120

JR=

G2 To 2130

JR= NSPS +1-J

CONT INUE

¥SPN = | EVIJR+K,2) ) /BOTU

XLE = (FVIJR¢Ky1} —0Q.25%EC{JR,K} -XIEROI/BOTU
WRITELKTZIIREC L 1REC2, YSPNXLE
ITEY = -1*1TET

CONTINUF

[RECL1=4
[RECZ2=Y

D 2210 Jd=14NSPS

YSPN= EVId.Ll,.2)

YA= ABSIYSPN)

M==]

M 2180 K=f.NY2

TF 1My 2160,21R8(0+2180
TEST= YA-Y{K}

IF (TESTY Z170,2170.218Q
M= K

9-42

Bo3
BO3
ROJ
BD3
803
B03
BO3
BRD3
BD3
BD3
BD3
BOD3
Bo3
BO3
603
BO3
BD3
A0l
BD3
8O3
BO1
RO3
803
o3
A01
a03
803
803
a03
803
BO3
803
803
A03
803
803
O3
803
a¢3
203
843
803
BO3
803
A03
BO3
803
BO3
BD3
RO3
BO3
BO3
BR2
BD3
BO3
BO3
BO3
BD3
RD3
BO3
803
803
803
AQ3
803
803
03
ae3
03
BG3
83
B3
RO3
B0
A03
16 ]
BD3
BO3
LUK
B03
03
803
RO3
803
803
803
803
BO3
]
803
203
803
RO2
803
BO3
863
BO3
B3
B3
B03
BO3
BO3
BG3
BD3
803
BO3

&420
6430
4440
6450
£460
&4T0
&4 80
£490
4500
4510
&520
55310
5550
£550
6560
6570
6580
6590
6600
&610
6620
6630
6640
6650
6640
6570
6680
6690
6700
6710
6720
6730
6T40
6715¢
6750
6T70
6780
&T90
LTI
6810
4820
5830
6840
&850
GB&D
&8710
58BC
4890
4900
4910
4920
&930
6940
6950
5950
6970
E98D
6990
tooo
7010
7020
T030
T040
7050
7040
T070
7080
1490
TipU
Tlle
7120
T130
T140
7150
T160
1170
TL80
7190
7200
7210
1220
1230
Tza4D
1250
1260
1270
T2840
12490
Ta00
7310
1320
7330
7344
7358
T3I60
T3T70
T190
Tas0
T400
7410
7420
T430
Tadl
7450
Tabl
7470

42713
4274
4275
4276
4277
4278
4219
4280
4281
%282
6281
4284
4285
4286
K287
4248
4289
4230
4291
4292
4293
4294
4295
4296
4297
4298
4299
4300
4301

4302

4303
4304
4305
4306
4307
4308
4309
4310
4311

4312
4313
#3146
4315
4316
4317
4318
4319
%4320
4321

4322

%323
4324
4325

4326
4327
4328
4329
4330
4331

4332

4333
4334
4315
4336
4337
4338
4339
4340
434

4342
4343
4344
4345
346
4347
4348
4349
4350
4351
43%2
4353
4354
4355
4356
4357
4358
4358
4360
4361
4362
4343
4364
4365
P13
4367
4368
4369
4370
4371

4372
«173
4314
4375
4376
4377
4378



2180

2190

2200
C

[alal

[Nl

2210

2220

2230
2240

2250

2260

<
2270

s Xal

228D

2290
2300

2310
2320

CONT INUE

Ml=M-1

IF (M1} 2190,219C,2200

Ma2

M1=1

RAT= (| YA =¥AMLI YUY (ME=YIML1]}

CALL CHORDTUYSPNyXLEsXTO%4 4 KTE ¢ XHE,CH,CF )

NELTAZ= ZIML) + (Z{M)~Z(M1}}*RAT
TANEPS=IE(MI) + C(E{MI-E(M1})*RAT) /RAD

TANEPS= TAN{TANERS)

ILE= (-DELTAZ + TANEPS*Cu*{XOCAEF) HBeOTyY
ITE= (-DELTAZ + TANEPS*CW¥(XOCREF-1,01 17807V
¥SPH= YSPN/BOTU
WRITEIKTZ) IREC L, JREC2, YSPN,ZLE, ZTE

IREC1= &

IREC2= &

1ERO = D.Q

X2ERD= X{1) ¢ CL1I*(0.5-XOCAEF}
YZERD= Y1)

IZERO=T 24110

PHIR= 45.0/RAD

FHIP = =PHIR

PHIQ = Q.5¥PHIFP

00 2270 J=1,N5PS

Y5PN = YSPAN{J]
YA = ABS{YSPN)

CALL CHORDT{YSPNXLE s XCO4 ¢ XTE y XHE s CWoCF)

M=—1

DO 2240 K=1yNYS

IF (M) 2220+2240,2240
TEST= YA=Y(K)=0Q,d001

IF {TEST} 2230,2220,2240
M=K

CONTINUF

IF [M=L1} 2250,2280,2280
M= 2

Ml= M-1

RAT= (YA-Y{MLI}/UY{MI=¥[ML})
DELTAZ= Z{M1} & {ZIMI-Z{MED)*RAT
TANEPS= E(ML) + (E(MI-E[ML)) *RAT
TANEPS= TAN(TANEPS/RAD)

ILE = [-DELTAZ + TANEPS®CW*{ XOCREF ) +I2ER0O }/B0OTU
YLE = YSPN/ADTU

XLE = | XLF ~-XIERO}/B0OTU

2TE = (-DELTAZ + TANEPS=CW*{XDCREF-1.00+ZZERO }/BATU
¥TE = YLE

XTE = [ XTE =-XZERC}/BOTU

CALL ROTATE( XKLEsILE. ZERC,2ERO, PHIR, ZERD,ZERCQs XLEsZLF
CALL ROTATE( YLE+XLE. ZERO,ZERO, PHEP, IERD,ZEROs YLE.XLE
CALL ROTATE( YLE oILE. ZERC.ZERO, PHIQy IERD,IERC, YLE,ILE
CALL ROTATE{ XTE,.ZTE, IERO,ZERO. PHIA, IERD.ZERO, XTE,ITE
CatL ROTATEL YTE.XTE, ZERO+2ERO. PHIP, IERO,ZERD, YTE,XTE
CALL ROTATE{ YTE.ITE, ZERO,ZERO, PHIQ. IERD,ZERC, YTE,ZTE

-t b

WRITECKTZ)TIREC Ly IREC2 s YLE +ZLF 4 ¥YTE L LTE , XLE (XTE

IRECLl= &
IREC2= 3
1=1

nn 2350 J=1,NSP5

¥SPN = EV(J+1.+2]
¥4 = ARS|YS5PN)

CALL CHORDT{YSANyELE yXCO4% o XTE , XHE ;CW,LF)

= -1

00 2300 K=1,NYS

1F {M] 2280+2300,2300
TEST= ¥Ya~¥(K)=0.0001

tF (TEST] 2290,2250,2300
M= K

CONTINUE

IF {M=1} 2310,2310,2320
M= 2

Ml= M-1

RAT= (YA-YI{MLID/AVIMI=Y{M1]})
DELTAZ= Z(M1) + (Z(MI=-2(MLID®RAT
TANEPS= E(M1) + {E{MI-EIM1}I*RAT
TANEPS= TANITANEPS/RAM

2LE = {-DELTAZ + TANEPS*CwWe( XOCREF b+ 2ZERO }/B0OTU
YLE = YSPN/ROTU -

XLE = ( XLE - XZERO ) /BOTYU -

JTE = {=DELTAZ + YANEPS®CW*[XOCREF=1.0 | + IZERO b/BOTU
¥TE = YLE

XTE = | KTE = XIERG }/BOTUY

CtALL ROTATE! XLE+ILE, ZIERG,ZERO, PHIR, IERO,ZERQ:« XLE,ILE )
CALL ROTATE({ YLEXLE, ZERY,2EROD, PHIP, ZERD,ZERN, YLE,XLE )

9-43

803
BO3
BO3
BD3
803
BO3
BQ3
803
BQ3
803
803
BO3
203
203
803
203
03
€203
403
803
803
803
803
803
803
BO3
802
803
803
BG 1
403
BO3
803
801
BO3

803
801
803
803
803
RO3
803
B3
BO3
BO3
BD3
603
BO3
BD3
BO3
BO3
803

L1x}
L1
BR3
O3
B0y
ao3
BD3
BO3
BO3
BO3
BD3
BO3
RD3

BO3

BD3
203
BO3
803
BO3
BO3
ag3
803
803
803
803
803
803
803
BO2
BO3
BO3
BO3
RO
803

803 .

BG3
BO3
BQ3
Be3
BO3
803
803
803
ED3

BO3
BO3
BO3
BO3
BO3
BO3
Be3

4379
%3B0
%381
4382
4383
%384
4385
4386
4387
%388
5389
4390
4391
4392
4393
4394
4195
%294
4397
4398
#4399
4400
%401
4402
4403
4404
4405
4406
4407
4408
409
4410
4411
i
4413
el
4415
416
“417
4418
4419
4420
4421
4422
4423
4424
4425
426
4427
4428
4429
4430
4431
432
4433
4434
4435
4436
4437
4438
4439
&40
]
a2
ahal
Ay by
4445
v
4447
b4 8
4440
4450
4451
4452
4453
48
4455
4456
4457
4458
4e59
4460
4451
4452
4463
pevet
4455
4466
4867
[y
kg9
%70
4471
4472
%473
4474
&&T5
478
4?7
4478
W79
“4BD
4401
4482
4483
4484



"o

2330

2340

2350

2380

23710
2380

2390

2400
2410

2420
2430

C
2440

[x¥al=l

XN sl

[aNaRaNalaNel

2450

2460

CALL ROTATEL YLE.ILEs IERC,IERD, PHIQ, JZERD,ZERO. YLE.ILF
CALL ROVATF{ XTE,2TE, ZERC,JERD, PHIR, 25RO,7ERD, XTE,ZTE
CALL ROTATE( YTEXTE,y ZERC,ZFRO, PHIP, ZIERO,ZERQ, YTE,XKTE
CALt ROTATE{ ¥YTE.LZTE., IZFRLC,ZERN, PHIQ, ZERO.LERD, YTELZTE

[F (ITET) 2330,222042340

ITET = 1
WRITECKT2DIRECL+ IREC2, YLE J2LE, KLE
WRITECKT2IRECL 4 TREC2+YTE »2TE X TE
G0 TD 23%0

ITET = =1
WRITELKT2)IREC L+ [REC2,YTE +ITE,XTE
WRITECKT2HIREC Ly FREC2,YLE 4 ZLE ) KLE

CONT [NUE

IRECL= T
IRECZ: 3
[TET = -1

N0 2450 1=14NCVPL
D) 2440 J=1.NSPS

IF (ITET] 2360.23&0.2370
dR=J

GO TO 238D

JR= NSPS +1-4

CONTINUE

YS5PNS  EVIAdR, 1,2}
YA = ABS(YSPNI

CALL CHORDTIYSPN 4 XLE 4 XCO4% o XTE 4 XHE +CWCF}

M=z -1

Il 2410 K=1¢NYS

TF (M} 2320,2420,2410

TESY= YA -¥iK}-0.,0001

IF (TESTE 2400,2410,2410

M= K

CONTINUF

LF {M-1) 2420,2420,2430

M= 2

Ml= H=]

RAT= {YA-YAMLIDAAV(MI=Y (ML)}
DELTAL= Z{MU) ¢ ( Z(H)=Z(ML) J%PRAT

TANEPS= E{M1) » ( E(MI-E(ME) )*RAT
TANEPS= TAN[TANEPS/RAD)

XTE = XLF

KLE 2 EV{JR,01s1) —0.25%ECULJR,I}

¥YLE = YSPN/RDTU

ILE = (=DELTAZ + TANEPS*( XTE + (wx)NCREF -~ KLE ) + IZERD
XLE = UIXLE-NZERCI/ROTU

CALL RDTATEL XLE,2LE+ ZFRC,ZERD, PHIR, ZIERG,IFRD. XLE,ZLE
CALL ROTATEL YLE+XLE, ZFRG.IERD, PHIP, ZERO,ZEROD, YLE.XLE
CALL ROTATEL YLE,2LE, ZERC,2FRD, PHIQ, ZERN,ZERC, YLE.,ILE
WRITEIKTZYIRECL »IREC24¥LE o ZLF ¢«XLE

I[TET= ~1¥[TFT

CONT INUE

END FILE KT2

EFLCILS)= [FLGULE) +1

LINES= LINES #2
WRITF (KOUT.1L30FIFLGLLS)

CONT INUE

QETURN
XXX XXX
END

AO4,BO%

SUBRNUTINE DLIFTUALFA,ZHCIGT)

VFBOTU

803
a3
B3
BO3
BO3
BO3
BO3
BO3
BO3
BD3
803
RD3
BD3
RQ3
BO3
BD3
BO3
BD3
BO3
603
BD3
BD3
BD3
B03
BO3
BO3
BD3
BO3
B03
BO3
B03
BO3
BO3
803
BO3
B0}
BO3
803
BD3
803
803
803
Ba3
BG3
803
BG3
803
803
8O3
a3
Bg3
8G3
9q¢3
agd3
203
803
803
BO3
a03
803
BG3
BOA
RD3
803
RD3
BO3
203
BD3
RO3
BD3
BO3
BO3
BD3
RO3
803
=)
BO3
803
B33
03
803
803

RBD%
BD4
B0&
BO4
B0 4
804

* TRW MULTIPLE=SLRFACE VORTEX-LATTICE PROGRAM — REVISED B AUG.T2 “P04
* PROGRAM DFVELNPEN BY A.V.GOMEZ {TRH SYSTEMS) 0N MARCH=MAY 1971 *804

804

KR 000K K000 0000 000K K 0000 2000 00000 KX KN XX XX EAXR K XXX XXX XK BOS

DOUBLF PRECYSION SCALE o SUPSDETERM,AMATITL ,71) ,¥MATIFL)
UTMENSINN PU3F,4{2),D(3}

NIMENSINN CNSLE24,L08213) ,C053(3)

DIMENSION SUMNLI4) ,SUMSL(4)

OIMENSTON Pwi3),AR(3) DWi3)

COMMON/DATADLAKTN fKOUT  LKTL WKT2 fLINEX ,LINES

COMMON /DATADZZIFLGI1R) +EXECKIL5) RAD «PIE

9-44

04
804
Ad&
BO&
BG4
RD&
04
BD4&
RD4
BD&
BO&

8540
550
8560
8570
85 BQ
8%90
B&0OQ
2610
8520
:LED)
8640
B&50
660
470
B6 30
B69G
aTne
BT1Q
BT 20
8730
8T40
875G
BT60
4770
B7 80
artga
8300
B310
8820
LK
B8R40
B85a

8850

34370
asen
8890
8900
8910
B920
8930
8940
a%50
8950
9970
89580
8390
3000
9qlLo
9020
9030
9040
9050
93060
[070
480
909%¢
9100
L0
9120
91130
3140
150
9150
21710
9180
9190
9200
9210
92240
9230
924G
9250
9260
9270
9230
9250
9300
9310
9320
93130
9340
9350

10
20
30
4Q
54
&0
10
RO
190
1ne
1ia
120
13¢
140
150
180
110
180
150
200
210

405
LTY:1)
4487
Lo}
L&R9
4490
%451
w492
4493
(YL
4495
w496
4437
4498
4499
4500
4501
4502
4503
4504
&50%
4506
4507
4508
&50%
4510
451L
4512
4511
%514
4515
4516
4517
518
4519
4520
4521
#522
45212
4524
4525
4526
8527
4528
w529
4530
4531
4532
54533
4534
4535
4538
4537
4538
4539
&% 60
454]
4542
4543
4564
%345
4546
4547
4348
4569
4550
4551
6552
%553
4554
4555
4556
4557
4558
4559
%560
4581
4562
4583
4564
4565
L3113

4567
4568
4569
4570
4511
8512
4573
4574
4575
“576
4577
4578
45719
4580
4581
4582
4583
L5084
4585
4586
4587



COMMON /DATAQS/ W INGD(15) WEY(a2,101 JECL42,000  ES[42,10) 804 220 #5A8

® EVEILD) +ELEI10} +ETEL10) +EHE(10) +EGI42,10) A906 230 4589

¥y EN(42, 104 B +EVI42+10.6) ,VYVINDKL42,10,3) BD& 240 4590

c B804 250 4591
4 . BO% 260 4592
1000 FDAMAT{1X} BO&K 270 #5593
1010 FORMATL LKy /7 /s LX) BO4 28O %594
¢ B0& 290 #5568
1020 FORMAT|47X,28HVORTEX LATTICE MATRIX DETAIL,/ (&7X,2B{lH&].//41%}  BO& 1300 - 4596
1030 FORMAT{ LX,12H J K NP NG, 804 310 4591
2 GOH  WFSIMAT)  YIN(MATY 48] LY PIZ) B{X) . BD4 220 4598

3 SOH  B(Y) B2} DiX) DIRT) DIZY o fe i) 804 330 +599

1040 FNRMATE1X,4T3,11E10.4) BO& 340 4600
[ RO 350 #5601
LOS0 FORMATY 48K, 24HLIFY DISTRIBUTION DETAIL o/ «RB K26 ELH 14/ /4 LX) BO% 360 602
1060 FORMAT[3X,4HS K ,SKp40HPLX) 184 PIZ) AREA + BO% 370 4603
160HCPN GUx} GLY) Gt} VItA} vItY) + BO4& 380 4604
215MVILZ) GAMA FelX) : BO4 190 4505

EOTO FORMAT{ 1K, 2i3, 3F10,3, 2F10.4, 6F10.5, ELO.4 ) 804 400 4606
[ BO& 410 4607
1GR3 FORMAT[ 48X, 2%HSECTION LTIFT LOEFFCIENTS, Z44BX 201 LH®)  // 10} . BO& 420 4508
1020 FORMAT{ BK,3H J » §9H Z¥ /B Y [ SCL S5CLBD4 430 4509
/B DLIFT SCMIC 74) XL LYE 12L o /o 1%} BO% 440 #610

LLOG FORMATH BK,13,F10.4,2F10.3,TFLO &) BDS& 450 4611
4 BO& 460 %612
111G FORMATE/Z//7+4TX,25HWING ATRLOAD COEFFICIENTS /47X 425(1H%),///,18%,B04 470 : %513
2 6OH WCL WCol WCMP WEMR WCMY KL , 804 &80 “ol4

3 40H LyL 17L DELTA SCALE 4+/f ¢ BO& 490 4615

& AX,1SHWITH LE SLCTION, 5FL0,5¢3F1046, ZEL1Qub,/,y BO4 500 “b16
53X, L5H NO LE SUCTION 4 SFL10,5+3F10.6s7¢1X ) BO4 510 617

[4 BO4 520 4618
[ XK IO0K 0 XK 0K 30K N 000X 00000 XK K KKK XK XXX KK XA XX XXX BOS 530 %519
c 804 S40 4620
c BO4 550 4621
4 BO4 569 4622
3 804 S7TO 4523
C * INITIALIZE # BD4 %80 “624
¢ BO& 590 4625
NSPY = IFLG(3} BD& 800 4626

NCY = IFLGIAT BD4 610 527

SPAN = WINGD(L] BO4 420 4628
WAREA= WINGD{&} BO& &30 4629

WMNGE 3 WTINGPIZ) BO4 440 4630

BOTU=  SPAN/Z.C BO% 650 4631

3 BD& &80 4632
ALFAR= ALFA/RAD BO4 470 4633

TANA = TAN{ALFAR} BO4 680 4634

CNSA = 1,0/50RTIL.0¢TANAK®Z} BD& 690 4635

SINA = TANA*COSA BO4 TOO 4636

TANV= =TANID.5%ALFAR) BD& 710 4637
TANVG= —TAN(1,5*ALFAR] BO% T20 4638

UNTT = D,25/PIE BO% T30 #4639
UNITG= -UNIT BO& T40 “bRD

c BO& T30 okl
C BO4 T4O LY.L Y
C % SYMMETRIC OR UNSYMMETRIC TYEST # BO&® TTO 4643
[+ BD4 TAO Akt
NZERO= 1 BO4 T90 4645

IF (TFLGUL)=10 1120,1130,1130 B04 800 ey

1120 CONTINUE BD& B¢ 47

. NSPO2= NSPVW/2 BD4 B20 4648
NTEST= NSPV-NSPO2%2 BD& B30 “649
NZERO= NSPO2 + | BO&4 B4O 650

1130 CONTINUE BO% BSO 651
[ BO& B&O 4652
[4 Bo4 BTG 4653
c BO4 680 4554
€ % CALCULATE MATRIGES VMATINV] § AMAT(NG NV} ¥ BD4 BYD 4655
C BO4 900 4656
NY= 0 BD4 910 4657

NM= { BD& %20 [2.37:]

DI 1420 KV=1,NCY BO4& 930 4659

00 1390 JV=NZERQNSPY BD4 940 4650

NW= NV+l BD& 9%0 4681

c BO4 960 “667
c BD4 970 4h63
CO5111= COSA BO4 940 “h64
cos1t2)= 0,0 804 990 585
COSL{3)= —STNA BO4 1000 4866

YSPA= ENLJV,KVe2) BO4 1010 [YYX)

4 BO4 lo20 4668
CALL CHORDTLYSPNXLE (KCD& o XTE s XHE LW e CF ) BO% 1030 4669

C BO& 1040 4670
00 1140 L=1,3 RO%4 1050 4671

= L+3 BO& 1060 4672
COSZIL b= ENLIV KV M) BO4 1070 %613

1140 PILI= ENLJVeKVIL) BD4 108G 4674
4 BO4 1090 4aT5
CALL FLAPS|YSPN,XHE, P.LOS2] B804 1100 ShTh

¢ BD& 1110 46 TT
CALL OOTP{CNSLCT52,¥HATDP) BO4 1120 4678

C BOG 1130 4679
VMAT(NVI= V¥MATDPR 804 1140 4680

C 804 1150 4681
4 , RO4 1160 582
™ 1150 L=1,3 804 1170 4683

1150 COSLELY= COS2(L) 804 Llga 4684
t BO& 1190 4585
NG= 0 B0s 1200 4686

DO 1380 KG=L,NCY AG4 1210 4687

N0 LATO JG=WIERC NSPV 804 L220 4688

NG= NG+l B0 1230 4589

t BO% 1240 4890
I= JG#+1 804 12%0 4h91

m 1160 L=1,3 804 1260 4692

BILI= EV(JGKG L) A04 L2to %693

9-45



1160

1110
c

1140

1199

1209

ey

1140

o ;oA

[aNal

£150

1160
c

k170
c

1180

1190
c

1200

121a

DIL}= E¥( 1.KG.L)

¥Y5PN= 8{2)

CALL CHOROTL YSPAXLE+KCO4 aXTEaXHELCW+CF )

CALL FLAPS{ YSPN,XHE,.8,C082 )
¥5PN= D{2)

CALL CHORDTU YSPRyXLEyXCO4sXTE2XHE4CWyCF )

CALL FLAPS{ YSPN. XHE.D.CO3Z J
oo 117D L=1,3

PH{L] = P(L)

an{L) = BIL)

oWiLl = DIL)

CALL YORTEX{P,B,0,TANY,UNIT, V1,C052)

CALL DOTP{COS1.LCS2,5UMLY

SUM1= SUML*VI
SuM2= 0.0

IF C(IFLGI(9¥~1) 11%0,1180,1180
CONTINUE

CALL REFLECIA,ZHEIGT,ALFAR,COS5A}
CALL REFLECID,ZHEIGT ALFAR,LOSA}

CALL YORTEX(P+84DyTANVG.UNITG, ¥I,C0S21

CALL DOYPICNSL.CCS2,5UNT)

SUMl= SUML + SUM2eyT
CONT INUE

If FIFLGI1)-1) 120D,12504125%50
JGM= NSPV=JG+]

IF [JGM=3G) 12104125041250

DD 1420 K¥=14NCY

00 1390 JV=NIERQ,N5PV

NV= NVe+l

COS1tl)= COSa
LoOSl{Z1= 0.0
CI51131= ~5INA
YSPN= EN{JV,KVy2)

CALL CHORDT{YSPN (XLE ,KCO4 4 XTF ¢ XHE ,CW4CF)

nm 1149 L=1,3

Mz [ +3

COS24L b= EN{JV. KV M}
P{L)I= EN(JVsRV,L)

CALL FLAPS(YSPN,XHE , PL,LOS52)
CALL ODOTPI{CNSL.CO52,YHATDP)
VMAT(NY}= VMATOP

DO 1150 L=1,3

COS1(LI= COSZILY

NG= O

09 1380 KG=1,NCV

0D 1370 JG=NZERD,NSPV

NG= MG+1

I= JG+L

D0 1160 L=1,3

BEL)w EVE4GsKG LY

D)= EVE [4KGyL)

Y5PN= B{2)

CALL CHORDTC ¥SPAXLEXCO4,XTE ¢ XHECH4+CF )

CALL FLAPSI YSPNsXHE.B,0052 )
¥5PN= D{2}

CALL CHORDTL Y¥5PA ,XLE 4 XCO& , XTE, XHE,CW,CF )

CALL FLAPS{ YSPN. XHE,D,COS2 }
00 1170 L=1,3

PHiLY = PiL)

ANILY = BIL)

WLy = DIL)

CALL VORTEX([P,B D TANV UNITY, ¥I1,£052)

CALL DOTPICOSL,CCS2,5UML)

SUM1= Sumlsv]
Sumz= 0,0

1F LIFLGER)=1) 1190,1180,1180
CONT INUE

CALL REFLECIB,ZHEIGT,ALFAR,COSA)
CALL REFLEC{D,ZHEIGT,ALFAR,COSA)

CALL VORTEX(P,B,D4TANVG,UNITG+ VI ,CO52)

CALL DOTPICOSL,CCS2,5UM3)

SUM1= SUML + SUMI*VT
CONT INUE

I CIFLGILI=1} 1200,1250,1250
JGM= NEPY= G+l

[F {JGM-JG) 1210,1250412%0
CONTINUE

1 = JGH#L

0 1220 L=1,3

BIL) = EVIJGMIKG,L)
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804
BO4
G4
204
804
A0 4
BO&
B804
BO4
804
BO&
BO&
804
804
B0 &
Bl&
BO4
BO4
B04
BO&
804
BO&
B4
Bl4
BQ&
BOS
L)
BO%
BO&
Bo&
BO%
BO&4
BO4&
BD4
Bo&
BD&
BD&
BD&
BD&
BO4
BO&
804
BO4
BO&
BO&
B4
BD&
BD4&
:1: 1
ED4
BO4
BO&
BO&
B4
204
804
204
Ba4
B804
B4
BO&
BG4
04
B804
804
604
ag4
;L R
B8O 4
BO%
204
BO%
BO4
Bo&
BO4
BO&
A0&
804
804
804
804
AQ&
RO4
BO4
BO&
B0&
804
804
804
BD4
BO4
BO%
BO4
204
BD4
BD4
BO4
BOD &
BD4
BD%
BDa
BO&
BO&
EQ4
BD4
BO%

1280
1290
1300
L1210
1320
1330
1340
1350
1360
1370
1380
1390
1400
1510
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1580
1580
1570
1580
1590
1600
1610
1620
1630
1440
1550
1640
1670
1680
1590
LT0O
LT10
1720
i7T30
1740
1750
11a0
1770
1780
1750
1800
1310
1820
193¢
1840
1854
1860
1370
1880
1890
1900
1910
1920
1930
1940
195¢
1960
1a7g
1920
1990
2000
2010
202G
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
215¢
2140
2170
2140
2190
2200
2210
2220
2230
2240
2250
2280
2270
2280
2290
2300
2310
2320
2330

4694
%695
4698
4597
4598
4599
4700
2701
4T02
4103
“T04
4705
4T06
4707
4T08
4109
4710
711
aT12
4713
&T1%
4TLS
4716
4117
4718
#719
4720
%721
4722
4723
w124
4725
126
AT27T
4728
4729
4730
4731
4732
4733
4734
4735
4736
4737
4738
4739
4740
4741
#T42
4T43
“Thb
4THS
ATh6
“THT
4T48
4749
&#750
&T51
4152
4753
4154
4T85
4756
4757
4758
“159
474D
4761
4762
4T63
4784
4765
4Th6
4767
4768
4769
4170
4771
4772
4773
4TT4
4775
4776
47T
4778
4779
%780
4781
4782
4#TBY
aTds
+785
4786
&TB7
4788
4789
4790
4791
4192
%793
“T94
2195
“T96
“797
S LT
4199



T 1220 DIL) = EVL  T,KGsL) Bo4
c - BODA
YSPH= B{2} B804

CALL CHORNTA YSPHNaXLF e X004 o XTE  AHECHWCF ) D&

CALL FLAPS{ YSPN.KHF,B,C057 ) 804
TSEN= D2} ' 204

CALL CHORDT({ YSPh,ALE,KCT4 yKTE ¢ XHE,CWyCF ) Ba%

CALL FLAPSE YSPN, XHE(D.CL032 ) BO&

t a0+
CALL VORTEX({P,B,D,TANV,UNLT, VI,C052]) Ba%

CALL OOTP{COSL,CN52,5UM2) Bos

o a0
SUM2= Sumzxvi BOA

c a04
TF (I1FLGESI-11 1240,1230,1230 B

1230 CONTINUE pO4
CALL REFLEC(B,ZHEIGT.ALFAR LOSA}L Ba%

CALYL REFLECID.ZHEIGT«ALFAR,COSA} . BO&

C . BO#
CALL WORTEXEP.B,0 TANVG,UNITGr ¥ ,LN82) Bo%

CALL DDTRPICNSLCC52,5UMG) ik

c o4
SUM2= SUM2 + SUMaRY] BO4

12640 CONTINUE BO&
¢ BO4
1250 CONTINUE BO&
[ BD4
AMAT{NG NV I3 SUML+SUMZ B4

C BO4
4 B804
1F (EXECK{15k=1.C) 1260,1360,1360 BO&

1240 IF (IFLGIEQI=5) 1A60,12T3,1270 BEOW
1270 IF TAIM=11 12R0,1280,13%0 . BO4
1280 LINES= LINES+4 BO&
NM= LD BO%

1F {LINEX=LINES} 1290,1300,1300 " BO4&

1290 CALL PAGE BD4&
LINES= LINES+% BO&

1300 WRITE (KDUT,1020) BO&%
1310 LINES=LINES+Z BO4
1F (LIMEX=LINES) 1320,1330,1330 BO&

L1320 CALL PAGE BO&
LINES= LINES+Z BO%

1330 WRITE (KAUT,1030) BD&
L340 L INES=LINE §+1 BD&
1F {LINEX-LINES) 1320,1350,1350 RO&

1350 WRITE [KOUT,1D40) IV yKWa NV NG VMATINY) dAMAT NG NY) ,(PALLD, T=1y 30, [ BBO4
Il DY l=le3boIDA{T},T=1,3) BD%

1360 LORTINUE i
c BO4
c BO&
t370 CONTINUE BO&
1380 CONTINUE BO&
4 204
1390 CONTINUE BOA
L a4
IF [EXECK{L15h=kaC) L400Ds1420,1420 BO%

1400 1F [IFLGI1AM-%5} 1420.141041410 804
1410 WR1TE (KOUT,LOOO} BO4
L IMES=L INES+1 BO&

4 BO&
1420 CONTINUE BO®
4 a0&
c BO4
LINES= LINES+3 BO%

1F (LINEX-LINES) L430,1440,0440 BO4%

1430 CALL PAGE BD&
GO0 To 1450 80&

1440 WRITE (KNUT4ROLOD BO4
1450 CONTTMUE B04
[ BO%
C BO%
4 804
c BO&
L+ SOLVE FOR GAMA * 804
[ Bo%
[ BO&
NM= 0 BO&

SuP= 0.0 804

DO 1470 J=l.N¥ BO4&

DO 1460 K=14NG 804

NM= NM#l _ BO&

146D SUP= SUP + DABS{ AMAT{K.J) ) B804
1470 CONT INUE AO&
SCALE = FLOATI(NM) BO&

SCALE = 5UP/SCALE B804

NO 1490 J=I.NV A0 4

DD 1480 K=1,NG o4

1480 AMAT[J,Kb= BMATL{J,K}/SCALE BO4
1490 CONTINUE B4
c RO&
CALL DMATIN[AMAT 4NV ,OETER M} BO4

C 804
C BO&
NG= © a04

DD 1530 K=1,NCV BO4

DO 1%20 J=NIERG,NSPY BO&
NG=NG+1 BO%

c BO&
SUP= 0.0 BD4

NV= O BO%

N0 1510 Kv=1.NCV¥ 804

N0 1500 JV=NIERO,NSPY BU4
Ny=Nwel B804

1500 SUP= SUP = WMAT(RVI®AMAT [NV, NG 11
1510 CONTINUE BO4

947

2340
2350
2380
23to
2380
2390
2400
2510
2420
2430
2440
2430
860
2470
z480
2890
2800
2810
2520
2838
2440
2880
%50
2570
2500
2830
2600
2610
2620
2630
2640
2650
26560
2670
2680
2690
2100
2110
2120
2730
2740
2750
2740
2710
2780
2790
2800
2810
2B2D
2830
2840
2850
2880
2010
2e80
2890
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
3000
1010
020
3030
3040
305D
2060
1070
3080
3090
3100
1110
1120
3130
3140
3150
3180
aLto
sn
3190
3200
1210
2220
3230
2240
3250
3260
2z10
3230
3290
3300
3310
3320
3330
3340
3350
3350
3370
3380
3390

4800
4801
4802
4803
4804
+n0%
4806
4307
4808
4809
4810
A8l
4812
4813
481
AaLs
4BLlS
317
4818
4819
a820
4921

4822
4323
%824
4325
4826
%427
4824
%829
4830
4831

4032
4833
4834
4835
%836
4337
48138
4839
4340
4341

a2
4843
e
4845
4848
4847
4048
4849
4830
5

a482

T
4854
4855
4958
4857
4850
4859
4+B&0
861

4852

+863
4884
48465
[1-1.1.]
IS
4868
40869
4870
5871

4872
4873
48714
4875
4878
4877
4878
4879
4880
4881

4882

4883
4884
4885
4BB&
48R7
4BB8
4BE9
4890
4851
4892
4893
4394
%895
48594
4B3Y
489B
4899
4940
4901
“302
4903
4904
%905



1520
153¢

cooOo

1540

1550
1560
1570

[ NaNalalal
-

1589

1590

1600

leln

1620

1630
1640
1650
16460

L&TD

1680

1690
1700

[aNaXaBalal
*

1710

[3lal

SUP = SUP/SCALE

SUH = -5up

EG{J.K}= SUM/EXECKIL)
CONT INUE

IF (IFLGLL)~1) L540,15704157D
CONTINUE

no 1540 J=NZERO,ASPV

JM= NSPYEL=

0D §550 K=14NCW

EGLJM4K} w FG{JsK)

CONT INUE

CONTINUE

SOLYE FOR IWDUCED VELOCITY MATRIK #

00 1700 K=Rl,NLV
D0 1690 J=NZERO+NSPY

1 = Jel

no 1580 L=l,3
SUMSLIL)= 0.0
BELI= EvVidypKet]
DfL1= EVIIs+KL]
YSPN= B{2)

CALL CHORDT{YSPN o XLE,NCO4 ¢ XTE  XHE 4 CWoCF)

CALL FLAPS{ YSPNsXHE,8.CO5M)
YSPN= DI2)

CALL CHORDTUYSPN¢XLE XCO4 ¢XTE s XHE +LWoCF)

CALL FLAPS{ YSPN,XHE,D,C053)
DO 1590 L=1,3
PILY= 0.5%1 B{LI+DIL) }

DO 16860 KGaLyNC Y
B0 1650 JG=L14NSPY

[ = JG+1l

DO 1800 L=l.3
B{LY= EY{JG,KG,L)
O{L1= E¥{ L4+KG.L)
YSPN= BI2)

CALL CHORDTE YSPNgXLE XCO4 ¢ XTE , XHELLHCF }

CALL FLAPS{ YSPN,MHE.B,C052 )
YSPN= O1{2}

CALL CHORDTU( YSPN,XLE,KCO4 ¢+ XTE+XHEsCWyCF }

CALL FLAPS{ YSPN,. KHE,D.COS52 §

CALL VORTEXIP B ,.0,TAKV,UNIY, VI ,.CO52)

00 1610 L=1,%

SUMSLEL)= SUMSLIL) = EGLJG.KG)*VWTIa{OS24L)

IF ([FLGI9)-11 L1E40,1620,1620

CALL REFLEC{B,ZHEIGT,ALFAR,(OSA)
CALL REFLECID,ZHEIGT,ALFAR,LOSA)

CALL YORTEX{P,BeD,TANYG UNTTG,YI,C052)

N 1630 L=1,3

SUMSL{LI= SUNSLIL) - EGUJG,KGI*VI+COSZ (L}

CONT INUE
CONT INUE
CONT INUE

NN 1670 L=1,3

VVINDX{JoK,Lt = SUMSLILI*EXECK(L}

1F {NZER]=2) 169C,16R0,1680
M = NSPV ] =J

WV INDX{MeK 1l YYINDX{J.K,1}
VVINOK{M Ky 20> =¥ wINDXIJ K92}
VYINDX{MoK b= WWINDX{JaK,3)

CONTINUE
CONTINUE

WING COEFFICIENTT

FACTl= 2.0/WINGDLA]

FACT2= FALTISNINGD{9)
FACT3z FACTI/WINGDIL)
WPMO=
WRMD=
WYMG=
WweLv=
WCDV=
WPMV=
WR MY =
wYMy=
NM=0

DD 1710 Loly&
SumwLiLI= 0,0

(=X~ N NN ==
)
cCoCDDO0OO0O

N3 1990 J=1,NSPV

¥YEPN= EN(J,142)
Ya=a ABS(YSPN)
M= -}

9-48

AQ&
804
BO%
804
04
BO&
Ag%
BO&
B4
BO&
BO&
B &
804
BD&

D ES
BD&
BO4
BO&
BO&
B0&
BO&
BO&
BD4&
BQ4
BO&
BO&
B804
BG4
BO4
a4
BO&
BO&
G004
804
BO4
BO%
80%
BO4
BO4
BO&
BO4
BO&
BO&
A0 4
804
BO&
B804
j:L1)
BO4
B0 4
BO4
a4
BD4
BO4
BO4
BO4
BDs
804
BO4
e
B804
BO&
04
804
BO&
BO4&
BO&
BO&
BO&
BO4
BO4
BO&
B0
BD &
04
804
BO&
B04
804
804
Ll
804
BO4&
BO&
BD&
BO4
BO4
BO%&
B0 4
BO%
BO&
a04
RO&
BO&
804
a0%4
804
BO&
BD&
RO&
BO&
BD4
B804
BO4
BO4

1400
3410
3420
3430
3440
3450
3450
3470
3480
3490
3500
%10
3520
3830
31540
3550
1540
3510
3580
3590
3600
35610
3620
3630
3640
3650
3660
3670
3580
3690
3700
arioe
3720
ELED]
3740
3750
3750
3710
arsp
3790
3800
3810
3820
3830
3840
3850
3860
3870
3880
3890
3900
3910
3920
393D
3940
3930
3960
3970
3980
3990
4000
%010
4020
%030
4050
%050
4060
4070
4080
4090
%100
4110
4120
%130
4140
4150
4169
4174
4180
4190
4200
4210
4220
4230
%260
4250
4260
4270
4280
4290
4300
4310
4320
4330
4340
4350
4360
4370
4380
4390
4400
4410
4420
4430
4640
4550

4906
4307
4308
4909
4950
4911
4912
4913
4914
4915
916
L7
49)A
49113
4920
4921
4922
4923
4924
4925
4926
4927
4928
4929
4330
493)
4932
4333
4934
4935
4936
4937
#9338
4939
4360
4341
4942
4943
Lt
4945
4946
49471
5948
“949
4950
4951
#3952
4953
4954
4955
4956
4357
43%8
4959
“380
[LTAY
49632
%963
[T
49845
LT
4967
4968
4969
4970
4971
912
4973
4“9 74
4975
376
4971
“9T48
4979
4980
4981
4982
4903
“984
4995
4986
4987
4988
49849
4950
499
#3992
4991
994
4995
4994
4997
4398
4999
5000
5Gol
5002
5003
5D0&
5005
5006
5007
5Q08
5009
S010
5011



DO 1740 L=2,10

IF (M) LT20,1740.,0740
1720 TESY= YA-EYE(L)

IF (TEST] 1730,1740,41740
1730 #= L
1740 CONTINUE )

IF (M=-2} 1750417¢0+1760
1750 W = 2
1760 Ml=s M-}

RATS= {YA-EYE(ML}I/C(EYE{M)=EYE{MLI}

KLE = FLE{M1) + RATS#(ELE (M)-ELEIM1))
XHE = EHE{ML} # RATS®VEHE{M)I-EHMF{M1}}
TANLE= [ELF[MI-ELE(MLI}/LEYE(MI=EYE{ML])
COSLE= SQRT(L.Q+TANLE**2)

c
C
DO 1960 K=1,NCV
NH= NM+¥ ]
c
€OSLILE= VVINDXIJ,K,1) + COSA
CaSlizl= VVINDX{JuK+2)
CDS103k= WVINDX{J(K,3) - SINA
|4

1 = Jek
0D K770 L=1.3
BILI= EVIJ KoL)
OILI= EVIILK,L)
1770 PILI= D.5*1 BILI+DIL) }
Y5PN = B[2}
CALL FLAPS{Y¥SPNyXHE«B+COS3}
¥5PN = DI2}
CALL FLAPSIYSPNyaHE +0,C053}
YSPN = P2}
SUMB = D.Q
DO 1780 L=1,3
COS2IL3= DiLI-B{L}
1760 SUMPB = SUHMB + COf2{L)¥*2
SUMA = SQATISUMSBY
ne 1799 L=1,3
1790 COS24L0 = COS2{L}/5UM8

c

CALL FLAPS{ YSPNJXHE, P,C053 )
4

CALL CROSP{CNS1.COS2.C0O53)
C

SLIFT= {EY{J KIFCOSZ2(2)V*EGLJ.K]
c

00 1800 L=1.3
L300 SUMSLELI= SLIFT=COS3(L}

C
XARM = PLLl) = WEINGD{11lY}
YAAN = PL2)
LARM = P{3} = wWikGD(12}
WPMO = WPMO 4+ { XARMRSUNMSL[3) + ZAAMSSUMSLEL) ) *EXECK{L3)
WRMO = WRMO - { YARM«SUMSLLI3) + ZARM*SUMSL(2) )

WYMO = WYMO = { YARM®SUMSL(L) - XARMSSUMSL{Z} )
SCTS = =5UMSLIK)
IF (SCTS) 1R10,1ELG,1820
1510 5CTS = Q.D
1820 SNFC = COSLE*SLTS
C1F (SuMSL(33) LA30,1R40,1 840
1830 SNFC = =5NFC
1840 CONTINUE
WCLV= WCLY + SNFC
WCDY= WCOV + SCTS

XARM = KLE - WINGOILL)

WPMY = WPMY + [ XARMESNFC + ZARK&SLTS )
WRMY = WRMY - ( YARM®SNFC )

WYMY = WYMY - ( YARM®SCTS )

no 1B50 L=1,3
1850 SUMWL{L )= SUMWLIL} + SumMSLIL}

1F tEXECK{15)=-1.C) 1860,1550,1950
1860 IF (IFLG{LO)=2} 1550,1870,1870
1870 IF (NM=L} 1ABC,1EE0,1930
1880 LINES= LINFS+4

iF {LINEX=-LINES} 1890,1900,1900
L8G90 CALL PAGE

LINESa LTNES+4
1400 WRITE (KDUT,10%0)

LINES= LINES¥2

IF (LINEX-LINES) 191:041920,1920
1910 CALL PAGE

LINES= LINESeZ
1920 WRITE (KJUT+L0&0)
1930 LINES= LINES+]

1f (LINEX=LINES) 1910,1940,1940
1940 CPLIFT= —2.0%5UMSL{3IFESLJ.K)

Bo&
B804
804
804
B4
BO4
206
804
804
BO4&
804
804

804
BO4
a0%
804
804
804

B804

BO%
804
BD4
804
804
B4
BO&
BO4
BO%
BO4
BD &
BO%
BO4&
BD&
BO&
804
B804
804
804
804
04
BO4&
204
B4
BO%
804
ileL
BO&
BO&
B804
AO4
BO4
804
RO4
:1: 0
BD&

BO%

BO4&
BD&
BD&
BO&
BO&
RD&
RD&
BO4
BD4
BO&
BO®
BO&
804
BG4
BO%
Bos
BOS
A04
BO4
BO4
BO&
BD %
BD4
BO%
BD&
BO&
BO&
BO&
BO&
BO4
BO%
aos
804
BO&

WRITE {KOUT 10701 deKelPIT) 1=l s304ESIJeK)LPLIFTICOSIMTDa1=1,2),0004

VW INDRL JoeKe D ha =130 +EG Ld oKD
1950 CONTINLIE

I960 CONTTNUE
c

1F (EXECK(15)=1.00 1970,15%0,1990
1970 [F (IFLGL10)-2) 1990,1980,1980
1580 WRITE (KOUT,1000¢t

L INES=L INES+]
1990 CONTINUE

SUMWLE 4= 0.0
no 2000 L=1.3

9-49

80%
04
04
BO4
BO4&
804
BO4
BO4%
BD4
BD%
BO4&
BD&
BD4
BO&

4450
4470
4480
4490
4500
4510
AS20
4530
4540
4550
4S50
ASTO
4580
4590
4600
4810
4820
4630
4840
4650
4560
4870
4500
4690
4700
4710
4720
4730
4140
47590
4760
4770
4780
a790
4800
4810
4820
4830
4840
4850
4850
4870
%880
489D
4900
491D
4920
43930
59640
4950
4960
4970
4980
4990
$000
5014
5020
5030
5040
5050
5040
5070
5080
5050
5000
5110
5120
5130
5140
5150
5140
5170
5180
5190
5200
5210
5220
5230
5240
5250
5250
521D
$280
5290
5300
5310
5320
5330
5340
5350
5360
5370
5380
s390
s400
5410
5420
%430
5440
5450
5460
54710
5480
5490
5500
5510

012
5012
5014
5015
5014
017
5018
5019
5020
%021
s022
q23
5024
5028
5026
5027
8025
5029
5030
5Q31
5032
5033
5034
5035
5036
5037
5028
5039
5040
5041
S04
5043
8044
SD&5
3046
5047
5048
5049
505D
5051

5052
5053
5054
5035
5055
3057
5058
5059
5060
5061
5062
3063
3064
anes
5066
5067
S068
Sas9
S070
50T1L

5072

5073
5074
5075
5076
5077
5078
5079
SDBO
S081

sqaz
5083
S0Bs
5085
5084
3087
5088
5089
5090
5091
5092
$093
5094
5095
5096
5097
5098
5099
5100
5101

5102
5103
5104
5L0%
Si0s
5107
5108
5109
5110
5111
5112
5113
5114
511%
5114
5117



2000

2010
C

2070
2030

2040
2050

[a}

2040

oooanan
L]

o

2070
c

2080

29°0

2100

zl10
[

C
2120
2130

2140
C

2150

SUMMLE &)= SUMWLI4] + SUMWLIL)®%2
SUMHLI %)= SQRTISLMWLI&))

nO0 2010 L=1,3

SUMWLIL )= SUMWLAL}/SUMHLEA)

WCL=-FACTL*SUMWL U4} (SUMML (3) ¢COSA+SUMKLELI®STNA)
WE D= FACTI®SUMWL (4)%{SUMWL (L) #COSA-SUMNLI3}*STNA)

WPHO= WPND#FALTZ

WRMO= WRMO®FACT3

WYHD= WYMJ#FACT3

SNFC= FACTL®( WCLV#COSA + WCOVSSINA )
SCTS= FACTI®l WCDV*CDSA — WCLY*SINA )
WPMY = WPMO & FACT2®WPMY

WAMYe WRMO + FACT34WRMY

WYMYs WYND + FACTI®NYMY

HWCLVe WCL — SHFC

WCO¥= WCD + 5CTS

TF LEXECK{15}=1.C) 2020,205D,2050
LINES= { INES+]

IF (LINEX=LINES) 2030,2040,2040
CALL PAGE

GO TQ 2050

WRITE (KOUT,10101

CONT INUE

EXECK{2)= WCL
EXECK{3 )= WPMO
EXECK{4 )= WRMOD
EXECK{5])= WYMO
EXECK{6 ) ={WCL Y=L}
EXECKOT )= WPMY-WFNO}
ELECK(A)={ NCDV-RCD}
EXECKIQ)= WCD

IF LEXECK{ 151~1.C1 2060,2250,22%0
CONTINUE

SECTION COEFFICTIENTS *
NJ= 0

no 2220 J=NIFERO,M5PY
Ny=NJsl

SPRO= 0.0
YSPN= EN(Je Ly 2}

CALL CHORDT{YSPN ¢ XLE s XCO#%, XTE s XHE s CWeLF)
LORD= CWes2

D0 2070 L=l.%
SUMSLIL )= D.0

) 2120 K=k«NCV

COS1{1)= VVINDX{JeK,L) + COS5A
COSLI2)= VVINDKEJ K42 )
COSL{3)= VVINDKIJ4K,3} - STNA

T = Jel

DD 20R0 L=1.3

AlLY= EVIJeKeL)

DELY= EVIT M4l

PLLY= Q.5+1 B{LI+D(LY )
V5PN = @{2}

CALL FLAPSIYSPNXHE R+CO5H
YSPN = D(2}

CALL FLAPSUYSPN,XHE,D,C0S3}
¥Y5PN = P{2)

SUMER = C.0

0N 2090 L=1.3

COS2(L}= n(Li-BLIL)

SUMB = SUMB « CNS2(L)**2
SUMB = SIATISUMA)

0O 2100 L=1,3

COS2(L) = COS2{L1sSumMa
CALL FLAPS[YSPM,XHE,P,COS3}

ALt CROSPICOS1,CO52,L053)
SLEIFT= EGLJ,K)/CCS52(2)

D0 2110 L=}1,3
SUMSLILY= SUMSLIL) + SLIFT=COS3IML)

AARM= EVIJaKy L) ¢ Q.SPEYLJ,KD*EVIJ,K44) FEVIJGK5) =XCO&

SPMD= SPMG + SLIFT*COS3¢3)*XARM
CONTINUE

D0 2130 L=l,3

SUMSLT #)= SUMSLI4b + SUMSLIL) w82
SUMSLE#l= SQRTISLMSLEA]}

00 2140 L=1,1

SUMSLEL )= SUMSLELI/SUMSL {4}

SCL= SUMSLI41%2.0/CH
SPMO= SPMORZ,0/CGRD

1€ (NJ=1) 2150,2150,2200
LINES= LINFS+s
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BO&
BO&
ade
BO &
BO&
804
BO&
504
BQ4
a0
BO&
BO%
04
B804
804
BO&
804
B8O
B0&
:1: 19
B4
804
B804
B0
:1: 2
a0s
B4
G4
804
BO&
BOA
BO&
BO&
a0s
BG4
BO&
804
RG&
B804
BO%
B0 &
804
B4
BG4
804
804
804
B80S
AG &
804
B0&
BO4
604
BD&
BO%
BO&
BOD%
A04
104
804
80%&
804
BO&
BO&
804
BO&
BO4&
804
BO&
BO&
B0%
804
80&
BO&
a0 &
904
804
804
BO&
B804
804
804
BG4
BO4&
80%
BO4
804
804
B0+
804
BO &
BO4&
BO&
BO4
BO&
BO&
BO4
B0%
BOA
804
BO%
BO4
B0 %
Bo&
BO4
BO&

5520
5530
5540
5550
5%80
5570
5580
55490
5400
5810
5620
5630
4540
5450
660
5570
680
b LR
5T00
5T1Q
5720
ST30
5740
STS0
750
LAl ]
sTBO
5TS0
5800
s810
5820
3830
184D
5850
$840
Sa70
5880
5890
%900
5910
5920
5430
5940
5950
59590
5970
5980
5930
&000
6010
5020
4030
6040
5050
6060
6070
6080
&090
4100
6110
6120
4130
4140
4150
6160
6170
5180
4190
4200
8210
65220
5230
62450
6250
6260
4270
6280
6240
4300
6310
5320
6330
4340
6350
6350
4370
4380
6390
4400
6410
&420
4430
[ YR ]
4450
H450
5470
4430
6490
&£530
8510
4520
6530
4540
655D
8550
4570

5118
5119
5120
5121
8122
5123
5124
5125
5126
5127
s128
5129
530
5131
5132
5133
5134
513§
5136
5137
5138
5139
5140
5141
SL42
5143
5las
5145
5146
5147
5148
5149
5150
515¢
5152
5153
5154
5155
5158
5157
5158
5156
5160
5lbi
5162
5163
5164
5145
5166
S1s7
5158
5189
5170
5171
5172
5173
5174
5L
5176
5177
5178
Bl TY9
sL80
5181
5182
5183
5184
5185
5186
5187
slpg
S1B9
5150
8191
5192
5193
5194
5195
5196
5197
s198
5189
5200
5201
5202
5203
5208
5205
5208
5207
8208
5209
£210
5211
5212
5213
5214
5215
%216
5211
s21e
5219
5220
5271
5222
5223



IF (LINEX-LINES) 21&0,21T0,21T0 BO& a380D 3224

2160 CALL PAGE . . B804 &590 $22%
LINESs LINES+% 0% 4600 a22e

2170 wRITE (KOUT,10801 BUs &510 227
LINES=L INESe2 204 85620 5228

IF {LINEX-LINES) 2180,2190.21%90 B04 65630 5229

2180 CALL PAGF BO& 85640 5230
LINESw LIMES+2 BO& b&650 5231

2190 WRITE (KGUT,1G490}4 BO& 8540 5232
2200 LINES= LINES+l BOA 6670 8233
TF (LINEX=LTNES) 2180,2210.2210 BO& 5680 5234

2210 YOB= EN(J.1,23/BCTY BOA 4480 42358
SPL = 0.5%5CL*CW/BOTY 804 6700 8236
SLIFTa SCL*CWSEY(Js 1) /WINGDIS} 804 &TLO 5237
WRITE AKOUT 1100V YORsENL sl 42 ) 4CWeSCLoSPLLSLIFT (SPMOL(SUMSLIT], IBO4 4720 5228
L=l+31 204 4T30 523%

c 604 4Ta0D 5240
2220 CONTINUE BO& &T5¢ 5241
C " - B804 4THO 5242
c RO4 4TTO 5243
CALL INTERP{ALFA,ZHEIGT ,WCL,WCD} B804 6780 8244

c 80& T390 52495
c BO& sA00 5245
RATS= SQRT{ WCDVE®Z + WCLYwsZ ) 804 6810 5247
COSICELY= { WCDV*COSA — WOCLV*SINA ) /RATS BO4 6820 5248
CNsS3(21n 0.0 BO& 5330 5249
CAS3I[30= (-WLLVSCOSA — RWCOVHSINA ) /RATS 804 6840 5230

C 804 AR50 5251
LINES=LINE S+1] BO4 ARAO 5252

TF (ILINEX-LINES) 2230,2240,2240 Ad& &BTQ 5253

2230 CALL PAGE BO4 68BQ 5254
LINES= LINES #+1t HO4 5890 5255

2240 WRITE (KOUTy1E10)RCL,WCD , WPMO WRMO, WYMO s LSUMWLAL) 4 I=), 3D, DETERM, SCBOS 6900 5254
LALEsWEL Vs MCDV WP MY, WRNY o WYNMY  ICOSICT) oT=1,3) BO% BILO 5257
LINES=L [NES+]10 BOA 6920 5258

€ . BO4& £930 5259
C 204 6940 5260
22%0 RETURN BO4 6950 5281
c AXKAKX AQ4& 895D 5262
C g4 6970 5263
c BO4 6980 5264
END BO4 6990 5265

v FOR BOS,B0S BDS 10 5266
C BDS 20 S287
C BOS 30 5248
[ . BOs &0 5269
SURBRDOUTINE INTERPIALFA+ZHEIGT yWCLCF HWCDCFI B80S 50 5210

[ ’ 805 50 S271
[+ * TRW MULTIPLE-SURFACE VORTEX—LATTICE PROGRAM - REVISED 8 AUG.T2 *BO0%  To 8272
C * PROGRAM DEVELOPED BY A.V.GOMEZ (TRW SYSTEMS) ON MARCH-MAY L9T1 »a0% L.1] 5273
c BoS 90 52 T4
c X000 I 0K 0 000K 00K 00K 00K KX XIOOGOOUCCEX KK RMXXK XXX K RRAXANXXBOS 100 5275
€ BOS 110 5276
OIMENSION XFUN{ll), CPFUN1{31} BOS 120 5277
NIMENSTON YS5PANI(22), XCORD{22), SPRES{22) BOS 130 5278
NIMENSION SLIFT(Z21,5DRAGI22).,CMOMTL22) BOS 140 5279
OEIMENSIUN ALIFTE&2),ADRAG (42} 4 AMONTI42) BaS 1%0 5280
DIMENS 10N FLAPNU22) +FLAPX(22] »AFLPN{42] JAFLP X{42} BOS 160 5281

. DIMENSION SELWI22)+SPMYI22),SCDVIZ2) 2ACLY(42) ,APHY (42 ), ACDV{42] BO5 170 5282

[+ BOS 180 5283
DIMENSION COSLEA),L082(3),C083(3) BD5 190 S2B&
DIMENSTON SUMSLI%),B{3}.D(3),P{3) BOS 200 5285

C BOS 210G 5285
COMMON /DATAOL/KIN  SKOUT  (KT1 K72 JLINEX ,LTNES BOS 220 5287
COMMON /DATAO2/TFLGILS) ERECKI1S) RAD +PIE BO% 230 5288
COMMON /DATAOS/WTNGD (15} sEY1 62,10} +EC(52,1D1} +ES(42,1D) 805 240 52p9
*,EYE{10) SELELLD) sETELLD) sEHE{ LD} +EGI&2,10) BOS 250 3299

T ENTA2: L0+ &) JEVIA2,10,6) +VWINDX(42,10.30% BG5S 240 5291
COMMON/DATADG/YFFLL1 4 YFFL12 s YFF21 4 YFF22,YFF31,YFF32 ,DELTF1.DELTF2 BOS 270 5292

* fNOFLAR (NOATLLR BOS 280 %293

BDS 294 5294

DATA XFUNY DeD30ul4De240.330043 0059006507 4048+0.9,1.07 BDS 300 5298

T ARS 310 52946
C BO5 320 5297
1000 FORMAT{ LX) BO5 330 5298
1010 FORMAT{1X%,//41X) RDS 340 5299
c BOS 35C 5300
1020 FORMAT{4%41X.3RHCHCRDMWISF PRESSURE OISTRIBUTION DETAIL./ +4lx38{LH®}BOS 380 5301
Lo/ 74 190Xy19{2H® },23HCHORD STATION {X—XLE)FC,1942H *),//,19%, BOS 370 5302

2 LIF9.50¢F¢19H 2Y/8 SCL ¢LBI2H*® 1429HCHORD PRESSJRE (CPL BUOS 380 $301
I-CPUINLZL L LT 2H *1 4 /42X ) BD5 390 5304
1030 FORMAT{1X,13F9,5 |} B0S 400 5308
C BOS &10 510&
LO4D FORMATISIX 4 IHSPANWISE SECTION LIFT CISTRIBUTION DETATL,/.51X.4101B05 420 LEDR
LHE) ;£ /3330y 15HRITH LE SUCTION,L6X L3HND LE SUCTION, 17X 12ZHFLARFATLBDS &30 5308
2ERON ./ 7+ 5Xy 20H ¥ 2Y/FB 42(3DH SCL SCD!  SCMLBOS 44D 5309
BClalh, 30H FIN FCx FCH 74 1%) 805 450 5319

1050 FORMATISX,Fl0.3,10F10.5 ) BO% 44D 531l
C BO5 470 s312
1060 FORMAT{1X,Ffs1%,14H(EDF PLOT FILE,I3,1H} ) 80% 480 5313
C 80% 49D S3L4
4 OCXX0X0K X0 XXX X0 R XCHX0CNXKX XE00CKK K XX KRR OO0 RK XX XXX XXX A XXKAOS 50D 5315
t BO5S 510 5318
T BAS 520 5317
[+ BOS 530 53l8
c BO5 540 5319
c *® TNITIALIZE * BOSs 550 5320
c R3S %60 5321
IF (IFLGLLLI-1) L1£30C,1070,1070 BOS S57Q 5322

1070 CONTINUE BOS SBO 5323
C 80s 590 5324
ZERO = 0.0 B3G% &DA 5325
ZEROL= 0.0 B35 &l4Q 5328
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10BQ

1090
C

A AN ©fa eanonn

“ (2] [gXalnlsl [}

3]

1100
11lo

»

1120

1130
1140

1150
[160

L17o

ZEROZ= 0.0

NO= O
Ni= 1
N2= 2
NSPY = IFLG(3}
NCV = [FLGT&)

[AECG = ]
1WORD1= 2
IWOQRDZ= 10

SPAN = WINGDIL)
WAREA= MINGDIG)
WMGE = WINGDI9)
BOTYU = SPAN/Z.O

BETAM= EXECK{1)
Wik = EXECK(2)
WPMG = EXECLK(3)
WRMD = EXECK{&)
WYMO = EXECK{S)

FACTL= 2.0/WINGD{E!
FACT2= FACTI/WINGDIS}
FACT3I= FACTI/WINGDEL)

AL FAR= ALFA/RAD

TANA = TANIALFARI

COSA = 1,0/5QRTIL.0+TANA®R2|
SINA = TANA®COSA

NZERO= 1

1F (IFLG(LI-1% 108041090,1090
CONTINUE

NSPD2= NSPY/2

NTEST= NSPY-NSPO2e2

NZERO= NSPOZ ¢ 1

CONY [NUE

LINES= LINES ¢3

[F {LTNEX-LINES) 1100,41110.,1110
CALL PAGF

LINES= LINES +13

WR ITE (KOUT,L1010)

SECTION COEFFICIENTS #

NIz O

NSPAN = O

DO 1390 J=RIERD.NSPY

J2= J+l
NJ=NJ+1
NEPAN = NSPAN+L

YSPN= EN(J+ 1. 2]

YAx ABSIYSPN)

Mz ~]

DO 1140 L=2,10

1F (M) 1120+1140,1140
TEST= YA=-EYEIL)

IF {TESTE 112G,1120,1140
M= |

CONTINUE

[F {M=2) LL50+116CyLL00
M= 2

Mle M=]

RATS= (YA~EYE{ML}}/(EYE(M}-EYE{MLY)

XLE = ELE{ML] # RATS*{ ELEIMI-ELEIMLY )
ATE = ETE(ML) ¢ RATS*( ETE(MI-ETEIMLY )
AHE = EHE(H1} + RATS®( EHE(M)=EHE(NL] )
W = XTE-XLE

LF = XTE-XHE

ACO&= XLF + CW*D0.25

TANLE = (ELE(MI-ELEIML) Y/ IEYEAMI=EYE{NL))
COSLE = SQRTLL.0 + TANLE®*Z}

CORDO= CwWes2

SECTION LIFY LDOP %
LESE
SPMO= 0.0

Ne L1710 L=1.4%
SUMSLALI= 0,0

00 1220 K=Ll,NC ¥
NX= NXN+L
COSLELI= VVINDKI{JoKo1) + COSA

COS102)= VVINDX{JoK+2}
COS1e3t= VVINOX{J,K,3} = SINA

9-52

A0S
805
BDS
B0%
BOS
BOS
805
BOS
605
BOS
805
BOS
808
BOS
BOS
BO%
BOS
BO3S
BOS
BOS
BOS
BOS
BO3
BOS
BOS
BO3
BOS
BOS
BOS
BOS
BOS
B0%
BOS
:1i3]

BOS
BDS
BDS
BOS
BO5S
805
805
BOS
ROS
805
ans
BOS
BD%
Bas
2as
BOS
k]
805
ROS
B80S
ags
805
B80S
805
BOS
OS5
ags
804
BoO%
BOS
R05
BOS
BDS
BOS
BOS
BD5
BOS
BOS

620
430
&40
650
660
470
[1-11]
490
100
T10
T20
T30
T40
750
T&0
170

5327
3328
5329
%330
5331
5332
5333
5334
5315
3336
5337
5338
5339
3340
5341
5342
5343
5344
5348
5348
5347
5348
5349
5350
5351
5352
5353
5354
5355
5356
5357
5358
5389
5360
5361
5362
5363
§364
5365
5366
5367
5368
5369
5370
LERS
53712
5313
3374
5375
5376
53717
sare
53719
5380
5341
5382
5383
5384
5385
%386
%387
5388
5389
5390
5391
§392
5393
5394
5398
5396
$397
5398
%399
5400
5401
5402
5403
5404
5405
5406
5407
5408
5409
5410
5411
Shl12
5413
S4la
5415
5416
5417
5418
4l
5420
5421
5422
5423
5424
5425
5626
5427
5428
5429
5430
$431
5432



1180

1190

1200

1210

"
1220

[ale)

L1230

1240

ao

1250
1260

1270
12RO

s o0

a

1290

oo

1300

oo

1310
1320
1330

13490
1350

on

1360

1370

1380

1 = Jel

00 L1RQ L=1,3

lLds Evid,KeL}

DIL)s EVIE4KL)

PiL)= 0.5+ BIL)+DIL)
YSPN = BL2) ’

CALL FLAPSIYSPNy'HE A CO53)
YSON = N 2)

CALL FLAPS{YSPNy¥HE.D,CD53}
YSPN = BL21

SUME = 0.0

N L19a L=l,3

COS2(L)= DI{LI=BIL)

SUMB = SUMBE + CNSZIL)*#2
5UM8 = SQRT{SUMA]

NI L1200 L=143

£os20L) = COS2{LI/5uMB

ALl FLAPSUYSPN,XHE o#,C0S83)
CALL CRDSP(LOS1,C052.CC53}
ZLIFT= EGIJK)/COS2(2]

SPRES{NXI= Z,0«ZILIFTSLOS3{3) FEC{L.K]
XCORDINXD= (PLLI~XLE)/CHW

DD 1210 L=1,3
SUMSLAL b= SUMSLEILY + ZLIFT=COS3NL]

XARM= P{1)=xCO%
SPMO= SPMD ¢ ZLTIFT®COS2(3 I»XARM

CONT INUE

FLAPN{NSPAN)
FLAPXINSPAN)

=2 0%ZLIFTSCOSIII/ECLI NCY)
2.0%ZLIFT*LOS3{LIFECTI4NCY)

N0 1230 L=1.3

SUMSLE4)= SUMSL(4) + SUMSL (L) %x2
SUMSL4)= SQRT{SUNSL(4]}

D0 1240 L=1.3

SUMSLIL )= SUMSLALE/SUNSLI4)
SUMSLE4)= 2.0%SLMSLI4)/CW

NX= NX+1
SPRES{NXiI= 0.0
XCORDINX)= 1.0

CALL CURFITIXCORD;SPRES,ALIFT, NX,ZEROL,ZERDZ,N2 4N2)

YSPANCNSPANI= YSPN/AOTU
SLIFTENSPANY == SUMSLA4) *[SUMSLIB I *COSA + SUMSLI1)*SINA)
SORAGINSPANE= SUMSLA&4I®(SUMSLIL)*COSA =~ SUMSLI3D*STHA)
CHMOMTE(NSPANI= 2.0*SPMO/CORD

SCTS = =SUMSL{4)*SUMSL{1)

1F (5CT3) 1250,1250,1260

SCT5 = 0.0

SNFL = GOSLE*SCTS

1€ [SUMSLEDS) 127(s1280.1280

SNFC= ~SNFC

CONT INUE

SCLVINSPAND = SLIFTC(NSPAN) = SNFL#*COSA - SLTS*SINA
SCOVINSPAN] SORAGINSPANY +SCTS*CO5A — SMNFC*SINA

SOMVINSPAN) CMOCMT{NSPANE — SNFCHIXCO8-XLE)/CH

DKARG= XCORDINX1/30.0
DO 1300 K=1431

XKARG = OKARGHRFLOATIK=1)
YARG = 0.0

1F TK—F] 13D0413CC+1290
CONTINUE

CaLlL CURVE{XCORD,SPRES,ALIFT, XARG,YARGDUMYKyNKyNL)

CPFUNEK = ~YARG

IF (J-NZ£RCG) 131C.1310,1340

LINES= LINES ¢ 9§

IF {LINEX=-LINES) 1320,1330,1330

CALL PAGE

LINES= LTNES 9

WRITE (KOUT, 102014 XFUNIT} oI=1.11}

[F (LINEX-LTNES) 1328,1350,1350

LINES= LINES#]l

WRITE {RIUT,1D30) YSPANLNSPANY ySLIFTINSPAN] ICPFUNITT by 121, 31,12

IF (IFLGE13)-1) 139041360.+1360
CONT [NUE

DD 13740 X=1.31

XARG = OKARG#FLOATFIK~1)
WRITE{KTZ) IREC 4, I WORD L, XARG+ CPFUN{K)
[REC% = FRECH « 1

IF {J-N5PV) 13%0,13840,1380

END FILE KT2

9-33

BO%
BOS
B3
BDS
BOS
BOS
ans
BOS
20s
805
80s
B80S
BO%

80%.

808
805
603
BOS
805
BOS
BGS
A0S
-1:1.3
805
805
805
BOS
f05%
ao%
B80S
805
805
BOS
805
805
BOS
805
BOS
aos
BOS
BOS
aes
805
805
BOS
805
BG5S
805
B0 S
BOS
BOS
805
805
805
B80S
80%S
BOS
805
BOS
405
BG5S
L}
ROS
BGS
805
fa0s
805
805
A0S
B80S
805
aos
805
BOS
BOS
Bo5
BOS
BD5
BOS
BD5
ROE
ags
RAD%
BQS
BO5
BQS
805
80%
805
805
BOS
B80S
ROS
QS
BOS
ags
aghs
B3 S
805
BOS
805
BOS
BOS
BOS
BD%S
BD5

5423
5434
5435
5436
5437
5438
5439
S440
544l
5442
5443
Bhak
5445
LTXYY
S447
5440
5449
5450
48]
5452
5453
5454
5455
2458
5457
5458
5454
5460
5461
5462
5463
Shos
5455
S466
5447

- 5468

5469
5470
5671
5472
%473
5ata
5475
5478
5477
5478
5479
5480
481
s482
s4p3
5604
5485
5486
5487
sagp
5489
5590
5491
5492
5493
5494
%405
5496
5497
5598
5459
5500
550]
5502
s503
8504
5505
§506
5507
5508
5509
5510
5511
5512
5513
5514
5515
5516
5817
55i8
5519
5520
LL PN
8532
$523
5524
%525
5525
5527
5528
5529
5530
5531
5532
5533
5534
5535
5538
5537
5538



IREC4= L BOS 2740 5539
LINES= LINES +2 BO5 27%0 8560
TFLGI15)= TFLGILE) +1 BOS 2760 5541
WRITE (KOUT,106031FLGILS) BOS 2770 5542

¢ BOS 2780 5543

3 BG5S 2790 5544

1390 CONFINUE BOS 2800 5545

4 BO5 2810 5544

t BO% 2820 LET
LINES= LINES+3 BOS 2830 5548
1F (LINEX=LINES) 1400,1410,1410 BOS 284D 5549

1400 CALL PAGE BO5 2850 5550
LINES= LINES+3 BOS 2840 551
G0 TO 1420 BOS 2870 5552
1410 WRITE {KDUT,.1010} BO5 2880 5553
1420 CONTINUE 805 2890 5554

[ . BOS 2900 5555

C BOS 2910 5554

C BOS 2920 5557
CALL CURFITIYSPAN, SLIFT,ALIFT, NSPAN,ZERO] « ZEROZ 4NZs N2} 805 2930 5598
CALL CURFITIYSPAN, SORAG ADRAG, NSPAN,ZEROL,ZEROZ2 N2,N2) 808 2940 5559
CALL CURFIT{YSPAN, CHMOMT AMOMT, NSPANSZEROL:ZERQOZ,N2,N2)} BOS 29%0 LLEY]
CALL CURFIT{YSPAR, FLAPN,AFLPN, NSPAN,ZEROL,ZEROZ,N2sN2) BO% 29640 5541
CALL CURFIT{YSPAN, FLAPX AFLPX, NSPAN,EEROL,ZERQZ,N2,M2) 808 2370 8582
CALL CLRFIT{YSPANs SCLY¥, ACLYy NSPAN,ZERDL (ZEROZ ,NZ N2} pos 2980 5543
CALL CURFIT(YSPAN, SCDY, ACDY, NSPAN,ZERGL,ZERQ2 4N2y N2} 805 2990 5564
CALL CURFITIYSPAN, SPMV, APMV, NSPAN,ZEROL,ZERCZ,N2,N2) BOS 3000 5565

¢ B80S 3010 5844

4 BOS 3020 567

c BO% 3030 5548
DELTAB = 1,0/20.0 805 3040 5569
WCLCF = 0,0 8Os 3050 5570
WEDCF = 0.0 805 3060 5571

: SUMSS = 0,0 BOS 1070 £872

4 BOS 3080 5573
DO 1580 J=1.41 BO% 3090 5574

[ 805 3100 5575
YOB» DELTAB®FLOAT(4=1) = L,D BOS 3110 5576
YOBC= YOB BO5 3120 5577
YSPN= YOBG*BOTU BOS 3130 5578

t BD% 3140 5579
IF [NZERO-1} 144C+L 44041430 BG5S 3140 5550

1430 YOB= ABSIYOB) ans 3140 L-3-1:}1
L4%0 CONTINUE BGS 3170 5582

[+ BOS 3180 5583
L = 0.0 BOS 3190 5584
¢b = 0,0 BOS 3200 £845%
CH = 0.0 BOS 3210 5586
Ly = 0.0 BOS 3220 5587
COV = 0.0 BOS 3230 5568
CPY = 0.0 BOS 3240 5589
FCN = 0,0 BOS 3250 5590
FCX * 0.0 BOS 3240 5591

4 805 3270 1592
TEST= ABS{YNB) - 0.999 208 3280 5563
[F {TEST) 1450,1480,1440 Bo% 3290 5504

1450 CONTINUE BOS 3300 5595

t BOS 3310 5596
CALL CURVE{YSPAN,SLIFT(ALIFT, YDBeCLs DUMYK(NSPAN,NL} BOS 3320 5597
CALL CURVE{YSPAN,SDRAG (ADRAG, YOB+LODy DUMYKNSPANyNL) BOS .3330 5598
CALL CURVE (YSPAN4CMOMT JAMOMT, YOB4,CM, DUMYK4NSPAN,NL} BOS 3340 5599
CALL CURVE [YSPANFLAPN,AFLPNy YOB,FCMDUMYK yNSPAN (NI) BOS 3330 5600
CALL CURWE(YSPANFLAPX AFLPXy YOB,FCX OUMYK ,HNSPAN,NL) BO5 3340 5601
CALL CURVELYSPAN, SCLVy ACLV, YOB,CLV,DUMYKyNSPAN,N1) BGS 3370 5602
CALE CURVEIYSPAN, SCOV, ACDV, YOB,COV,DUMYK,NSPAM NL} BOS 23380 5603
CALL CURVE(YSPAN, SPMV, APMY, YOB,CPV,DUMYK4NSPAN,N1) BO5 3330 5604

4 BOS 3400 5605

1460 CONT INUE BOS 3410 8504

4 BO% 3620 5607
CALL CHORDTUYSPNyXLE + XCO& (XTE yXHE s CW4CF) B0S 3430 54608

4 BOS 3440 5609
FCM = =FCN/4.0 805 3450 5610

4 BAS5 3440 5611
CLCL = CL*CW BOS 3470 5612
CPC1l = CO*CW 805 3480 5613
WLl = CW BOS 3490 5414

[ 805 3500 5615
If {J=11 L4B0414E0,147D 805 3510 5616

1470 WELCF = WCOLCF + DELTAB®[CLCI+CLC2) BOS 3%20 . 5617
WCOCF = WCOCF + DELTAB®{COCL+CDC213 805 3530 5618
SUMSS = SUMSS + DELTAB®{CWC1+CWC2} ROS 3840 5610

1480 CLC2 = CLC1 BOS 3550 5620
€Dc2 = c€oCt BOS 3560 5621
CWC2 = CWC1 BOS 3570 5622

[ 805 3380 5623

[ B0S 3550 5626

c 805 3800 5625
IF (J=1) L490,145¢,1520 BOS 3610 5626

149D L INES®s LINES+T BOS 3620 5627
IF (LINEX-LINES) 1500,151041510 BDS 3630 5628

1500 CALL PAGE BOS 3840 5629
LTNES= LINES+? BOS 3658 5530

1510 WRITE {KOUT, D40} BOS 3660 5631

1520 IF (LINEX=LINES) 1500,1530,1530 BOS 3&TO 5632

1530 LINES= LINFS +1 BOS 3&B0 5633
NOFLPX= NOFLAP + KOAILR . BO% 3590 5634
IF (NOFLPX1 L540,1540,1550 A5 3700 8635

1540 WRITE {KOUTsLO5C)YSPN, YOROLCL 4CB5C My CLV4COV 4 CPY 803 3TL0 5638
G0 TO 1560 BOS 3720 5637

1550 WRITE {(KOUT,EO5CIYSPN,YDBO,CL jCO4CMyCLY OOV, CPY FCNLFCX FLM 80% 3130 5638

1560 CONTINUE Ba% 3740 3639

805 3780 5640
[F LIFLGIL4)-1) 15B04157Q41570 BOS 3T40 5641

1570 WRITELKT2) TREC 44 [WOADZ 4 YOBO,CL4COCMoFLN,FOX FEMyCLY, LDV, CPY BOS 3T70 5642

[ 805 3780 5643

C 805 3790 Shbd
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1580 CONTINUE BO3
c 803
3 . BOS

WCLCF = WCL BOS
WCOCF =  WCOCF 75UMSS BOS
C . . B80S
t BoS
LINES= LINES+3 BOS
1F {LINEX~-LINES) 1540,1600,1600 B0%
E590 CALL PAGE 8a%
LINES= LINES+3 80%

160D WRITE {KROUT:1G100 805

c a0s
IF {IFLG{14)-1) 182041610,1610 Bas

1610 END FILE KT2 BOS
LINES= LINES ¢2 BOS
TFLGULS )= IFLG{15) +1 805

WRITE IKOUT,lO800TFLGIES) s 805

1620 CONTINUE ‘ 805
[ BOS
C 805
€ . -1+ -]

1630 RETURN BOS
[ KHXKAK BOS
c BOS
C 80%

END als

v FOR BO&6+BO& BO&
[ BD&
C BO&
C BO6&
SUBROUTINE GLINERIALFA.ZHEIGT.ALFAL.H[NGCL.NJDBLI BOG

C BO&
C % TRW MULTIPLE=SURFACE VORTEX-LATTICE PROGRAM = REVISED B AUG.TZ *BO6&
C * PANGRAM DFVELOPED RY A.V,.GOMEZ (TRW SYSTEMS! ON MARCH-MAY L1971 =80%&
c B8O
c 3% X 0000OCK X KX KX KX 000K XK XK X000 XX XXX K XX XXX KXXX XXX KK XK BOS
C 806
DIMENSION  YSPANLZ2) BOS
NIMENSEON ALFALE200, WINGCLEZL) 806
DIMENSTION CLALLIZH.CLBI32D,ACLI2,321 +RCHIZ+32) RYSPAN{AZ) BO&
OTMENSION SCLVI22)¢S5PHVI221 2SCOVIZ2ZD JACLY {21, APMY (420, ACDVI 42) 806
DIMENSION RCDL2,22) 4RELY(2,32),RCDVE232) 4RPMY (2,32} Bo&
OIMENSION WCLYS{ZD+WCDVS12) 4 WCPYSI2) , WCPOSI2),%CDISE2] BOG
DIMENSION SLIFTIZ221,SORAGI22),CMOMTI22) BO&
DIMENSION ALIFTI421,ADRAGIS2) ,AMDMT{42) B04
DIMENS ION FLAPN{ 221 ,FLAPX{22] ,AFLPNI42Z) JAFLPXL&Z) -111.3
CIMENSION RCFLU2.32), RLFDIE2,32) 806

[ BOS
CIMENSION COS5LE3),CO52143) ,C058(3} 80&
OIMENSTON SUMSLLAN,RI31.0{3),P(3} 806
DTMENS ION WCD3{3) 4WCLI03) (WCL&LD} BO6

[ BO4
COMMON/DATAGL/KIN JKOUT  4KT) WKT2 fLINEX 4 LTNES 01
CNMMON/DATAQZ/LFLGLLS) JEXECK{1%] sRAD  +PIE BO&
COMMON/DATAOS/RINGDILS) fFY 142,10 yECL42410}) «ES142,10) BOG
*,EYFi10) ELE(ED) +ETEELON +EHE{1D) 1EG(42,10) BO6

k¥ ENLA24 1048} SEVI&2,1D,6) +YVINDX[42,10.3} BO&
COMMON/DATAQL/YFFLLYFFL2 ,YFF2L YFF22.YFF31, YFF32 +DELTF1,4DELTF2 i)

. SNOFLAP,NOATLR es
COMMON/DATACTFLFLAP LORAG (i1

c Boe
[+ BO&
€ 80&

1000 FORMATIE1X) 8045

1010 FORMATIL1K://:1%) Bo&
C RD&

1020 FORMAT{42X,35HLINEARIZED SOLUTION WITH LE SULCTION/%2K3S(1H*1//25K,BDé

60H ALFA ALFARD WCL WCL CMP CMR . BDS

2 10K CMY o /e45X40H SLOPE SLOPE SLOPES/BQG

3, 25K+ 2F10434F10.444FL0. 597/ 21X) BO&

c 80&
1630 FORMAT{ 30X, SOH ¥ FANS:) SCLAL S5CLB sCL . BOS
1 10H SCMOULZ4b, /7elX ) 1.3

[ BO6

10640 FORMAT(3OK, F10.3, 5F10.% } BO&
t 806

1050 FOAMATI34K15HWITH LF SLCTION,1&X13MNO LE SUCTTON, L7X, 1ZHFLAPFAILBOS

1ERON+# /45K ¢ 20H ¥ 2¥/8  42{30H SCL SCN1 SCMLBGS
20400, 30H FCN FCX FCH o/ 4 hK1} BO&
1060 FORMATUSX,F10.3,10F10.6} BO6

BDS

c
LOT0 FORMAT{1X,/s 17Xy LEHWITH LE SUCTION poHACL= yF10.5+8H / WCDI=,F10.B0%&

c
10R0 FORMATL&LX.3THLUMEAR] ZED SOLUTICN WIMG COEFFICTENTS+f o%1%y 370 1H®), BUB

15, L2H / WCMAC 2#d=4F10.5¢ TH F L/O=,F10.5,/418X+134ND LE SULTION, 4XBO&
2¢ AN FLO.5,2H F4EX4FLOLS42H /410X-F1045,2H 7 5%,F10.5 } 806
aD4&

L /74%4X, 15HWITH LE SUCTION,17X.13HND LE SUCTEON./ 7

2 30X.5HALFA . 2{30H  WCL WeD WCMEC/41 1,44 1K) aos
1000 FORMATI 25X, F10.3, 6F10.4 } B
¢ 206
110G FORMAT(1X. /41Xy 14H(EDE PLOT FILEsI3.1H) ) 06
c
¢ KXXX AKX KXEXRXAN KK AKKXAXXEAKRARR XXX XKAKKE XXX KKK KK ALK AL S XA XX L RKBO S
€ oo
€ BOS
c RGAH
< 8056
€ 4 TNITIALIZE = BOS
€ BO&
NO= 0 BO&
Nl 1 BO&
N2= 2 806

9=55

3800
ialo
ELEL)
3830
3840
3880
3860
3870
3880
3890
3900
9le
3920
3930
ELLY4)
3950
3960
3970
agno
I
%000
40190
4020
4030
40460
4050
4060

260
270
280
290
300
3o
320
3ip
340
350
360
370
380
ELT)
400
410
420
430
440
450
460
%70
480
490
500
510
520
530
540
550
560
570
s80
59g
600
610
62D
530
540
650
640
570
680
590
700
710
720
130
740
750
760

5645
Sa&b
5647
S48
5649
5650
5651
5552
5553
5654
5455
5656
5657
5a58
5459
5660
5661
6462
5683
S564
5465
5566
2457
5668
5669
5670
5871

5672
5673
5674
5615
5676
5677
5678
5679
5680
5581
5682
S663
5604
S585
3688
S6B87T
S688
5689
569qQ
5691
5652
5693
569%
54698
4496
4697
5698
5699
sTDO
5T01
5T02
5703
5704
5705
5706
5707
5708
57149
5710
5711
3712
5713
5114
5715
5716
5T17
5718
5719
572Q
5721
5722
8721
5724
5725
5726
5727
st2s
5729
s73a
57131
57132
5733
5734
5735
5736
5757
5738
5739
5740
5741
%742
5743
5Tah
5745
5Tas
5TaT
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1110

1120

»

1130

1140

1150

1160

1170
1180

1190
1200

NSPY = [FLGII)
NCVY = [FLGIA)
NCLFLG= 1

IERD = 0.0
LEROL= 0.0
IERDZ= 0.0

SPAN = WINGDIL}
WAREA= WINGDIG)
WMGL = wINGDI9)
BOTU = SPAN/Z.OQ

FALTl= 2.0/WINGD(L)
FALT2= FACTL/WINGDI9}
FACT3= FACTL/WINGO{(1)
SK INFC= EXFCKILDi%2.0
DELALF= EXECKILZ}
EXECKI 15} = 2.0

HIERQ= 1

tF CIFLGIL)-1) 1110.1120.1120
CONT INUE

NSPO2= NSPW/2

NTEST= NSPY=NSPO2%Z

NZERO= NSPOZ ¢ 1

CONT INUE

LINEARTZFD LIFT ThD PASS LOOP #*
DO 1420 NCLC=1,2

1F INCLFLG] 113C,LL4D,1140
ALFA= ALFA + DELALF

CALL DLIFY{ ALFALZHEIGT}

GO TO 1150
NCLFLG» -1
BETAM= EXECK{IL)
MCL = EXECK{2}
WPMO = EXECK{3}
WRMO = EXECKI4%})
WYMD = EXECKIS}
CONT INUE

AL FAR= ALFA/RAD

TANA = TANLALFAR])

COSA = 1.0/5QRT{1.0¢TANA*+2)
SINA = TANA®COSA
WLPOSINCLC t= EXECK{ 3}
WCLYSINCLC )= EXECKI &)
WCDYSINCLD b= EXECK{ 8}
WCPVSINCLL )= EXECK{ T}
WCOISENCLC )= EXECK(9}

SECTION COEFFICIENTS *

Ni= 0

NSPAN = 0

on 133G J=NIZERD.ASPYV

J2= J+l
NJd=NJ+ L
NSPAN = NSPAN#1

YSPN= FN(J.1,2)

YA= ABS{YSPN)
M= -1

Nt 1180 L=2410

IF M} 116041180,i1A9
TEST= YA-EYFIL)

IF {TESTF L170,1170,kLl80
M=

CONT [NUE

1F (M-2} 1190,12¢CC.1200
M= 2

Mla M=}

RAYS= (YA=EYEUMLI)/(EYE (MI-EYE(ML]}
XLE ELEIML) & RATS®[ ELE(M)I~ELECML}
XTE ETE{ML) + RATS®{ ETE(MI-ETE(ML)
EMHEIMED) + RATS®{ EHE(MI-EHE(ML)
XTE-XLE

XTE~XHE

XCD4=  XLE ¢ CWkC.2%

»
I
-

LI I 1]

TANLF = [ELF(M}=ELE{ML)|/IEYE (MI=EYEINL))

COSLE = SQRTUL.0¢TANLE®#2)

CORD= Cuke?
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B8O &
B0&
: 1113
BO&
fi0é
80&
806
06
806
1.
80&
806
206
BGS
BOS&
BOS&
Bo&
BOS
BD&
BOG&
BOS
BOS
BO&
BOG
806
B804
BOS
BOS&
aDs
806
BD&
Bo&
804
.1+ 1]
Bos
BO&
806
B80S
BO&
BO&
:[:].3
B4
BOS
a0e
804
806
8036
;11 L)
B8G6
:11}
806
Ao&
a0s
808
BO&
BD&
BD&
BRO&
BO&
BO&
BD6
BOS&
BD&
BOs
BO&
BO&
BO&
BOS
BO&
BO&
BD&
808
8046
BD6&
Bo&
BO&
BOG
BOS&
RO&
BO&
BO&
BO&
a0s
8046
806
Boé
RO&
BD&
404
BD5
804
806
04
806
BO&
806
BOG&
806
BO&
f06
Bg &
ROS

BO&
806
;31

170
T80
T94d
800

5748
5749
57540
5751
5752
5783
5754
5755
5756
5757
5758
5759
57&0
5761
5762
5763
576k
5785
5786
5767
5768
5769
5770
5771
51712
5773
5774
5TTS
3776
57TV
stTre
5779
STRD
5781
5782
5783
STBG
5785
STBé
5787
5788
57189
5790
5791
5792
&793
5794
s79s
5196
5797
5798
5799
5800
5801
%802
5803
5804
5805
5806
5807
5808
$809
5810
5811
5812
4813
ABL&
5818
5816
5817
SELB
5B19
5820
5821
5822
5823
5824
5825
5826
L1: 44
5828
5829
58340
5831
5832
5833
5834
5835
5836
5837
5838
5839
5840
5841
5842
5843
5844
5865
5846
5847
S48
5849
5a%0
5851
5882
5853



® SECTION LIFY LNOP *

SpMO= Q.0

[x] g NeRalnl

00 LZ14 L=1,4
1210 SUMSLILE= Q.&

C
DD 1260 K=1,NCY
C
C
COSLIL)= VVINDALJ,K4L} + COSA
COS1M2iz VVINDX{J K42}
COS1(3)= YVINMDNIJ,K,31 - SINA
c

I = J¢l
nad 1220 L=1.3
RILDI= EVIJ.K,L)
DELI= EViI KoL
1220 PLLY= Q.5¢{ BILIADIL) 1}
YSPN = B4 2)
CALL FLAPS(YSPN,¥HE,B,C053]
YSPN = D4 2)
CALL FLAPS[YSPN,sHE,D,{0O53)
¥SPN = P{2}
SUME = 0.4
0D 1230 L=1,3
cos2(L )= D{LI-RIL}
1230 SUM8 = SUMS + COS2LLI**2
SUME = SQRTISUMA]
Nt 1240 L=1.3
L240 £OS20LY = CDS2{LI/SUMB

CALL FLAPSC{YSPN,¥HE+P,CO53)
CALL CROSP{COSL+CCS2,0053)

ILIFT= FGLJWKD

™ 0O 00

D0 1250 L=1,3

1250 SUMSLILD= SUMSLILI + ZLIFT*COS3{L)

XARM= P(LI-XCO&

SPMO= SPMO + ZLIFT*CO53{3)1%XARM

c
1260 CDNT INUVE

[aXa)

FLAPN{NSPANE
FLAPX{ NSPAN

DO 1274 L=1,43

1270 SUMSLEA1= SUMSL(&) & SUNMSLILY*%2

SUMSL{4 )= SQRTISLMSLI4))
Do 1280 L=1.3

1280 SUMSL{L)= SUMSLELD/SUMSLU4)
SUMSLU&¥=  Z.0*3UKNSLA4) FLH

non

YSPANUNSPAN)= YSPN/BOTU

—2.0%ZLTFT*COSI (3D /ECT I NCVI
Z.OILTFT*COSICL) FECL I NCY)

. SLIFTENSPAN)==SUMSLL4)* ESUMSLII I *COSA & SUMSLILI*STNAD
SORAGINSPAN)= SUMSL &} {SUMSL(1}*COSA = SUMSL(IDI*5INA)

CMOMT{NSPAN)= 2,0%5PMO/CORD
SCTS = =SUMSLI&)*SUMSL(L]
IF SCTSN L2790, 1290,1300
1290 5CT5 = 0.0
1300 SNFC = COSLE*SLTS
IF [SUMSLI3)) 1210,1320.1320
1310 SNfC= —-SHFC
1320 CONTINUE

SCLV{NSPAN |= ~SKECHCO5A - SCTS®SINA
SCOVINSPAN )= SCTS5*COSA = SHFCESINA
SPMVINSPAN)= SNFL*{ XLE-XCO4) /Cw

an

1330 CONTINUE

faKal

LINES= LINES+]

IF {LINEX-LINES) 1340.1350,1350
1340 CALL PAGE

LTNES= LINES+3

GD TO 1360
1350 WRITE (KOUT.1010)
13460 CONTINUE

[aNalal

CALL CURFITIYSPAN, SLIFT,ALIFT,
tALL CURFITIYSPAN, SDRAG,ADRAG.
CALL CURFITIYSPAN, CMOMT . AMONMT,
CALL CURFIT{¥SPAN, FLAPN,AFLPN,
CALL CURFITIYS5PAM, FLAPX,AFLPX,
CALL CURFITIYSPAN, SCLV, ACLV,
CALL CURFLT{¥YSPAK, 50DV, ACDV,
CALL CURFITU¥SPAN, SPMV, APMY,

[aE 3 Ral

NELTABR= 2,0/30.0C

¥YSPAND= =1.0

[F CIFLGIL1]-1) L370.138B0,1380
137D DELTAB= 1.0/30.0

YSPANO= 0.0
1380 CONTINUE

NSPAN,ZERDH s ZERD24 N2, N2}
NSPAN, ZERDL 4 ZERD2 4 N2y N2)
NSPAN,ZEROL 4 ZERDZ4yNZy N2)
NSPAN,ZEROL + ZEROZ y N2+ N2)
NSPAN,ZERQL 4 ZERQZ2 N2+ N2)
NSPAN, ZEROL  ZEAOZ 4 N2y N2 )
NSPAN+IEROL » ZERDZ ¢ N2, N2)
N5SPAN,ZERDL , ZEAD2 N2 N2]
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BO&
BO%
BO&
BO&
L]
-[+1.3
BOs
80s
BOb
BO&
BO&
ROG
204
anse
BaG&
806
ags
ags6
B804
806
806
B0&
BOS
BO&
BOS
BOG&
BO&
BO&
BD&
BO&
BO&
B804
BDS
.1+ 1]
BUS
20s
806
a0s
806
BO&
B804
806
BO%
BO&

BOS
BB4&
BOS
BO&
BD&
BO®
BO&
BOG&
Bo&
BDG&
BD&
805
806
413
806
BO&
Ba6
[:1¢1.
RO&
BG&
BD&
B0
806
BO&
BG&
BD&
BOS
B0&
BO&
BD&
BD&
BO&
BO®
BOs&
80s
a¢s
8046
BO&
Ag&
BD&
BOS&
BD&
BO&
BO&
B0s
80&
806
Bas
a06
BOS
BD&
RD&
1o L]
BO&
RBOG
BD&
:101.3
L1
806
a0&
BOG

1830
1840
1850
1840
18710
1840
185990
1900
1910
1920
1930
1940
1950
1960
1910
1980
1990
2000
20149
2020
2030
2040
2050
20460
2070
20890
2090
2100
2110
2120
21230
2140
2150
2140
2170
21480
2190
2200
2210
2220
2230
22540
2230
2260
2270
2260
2290
2300
2310
2329
2330
2340
2350
2360
2370
23a¢
2350
2400
2410
2420
2430

2640

2650
2450
2470
24920
2490
2500
2510
2520
2830
2540
2350
2580
2510
2580
2590
2600
2610
2620
2630
264G
2650
2660
2610
2680
2690
2700
2710
2720
2730
2740
2750
2760
27170
278
2790
2800
ZBED
2820
283D
28B40
2850
2840
2av7q
2880

5854
53845
5846
5857
5838
385%
3860
5861
5862
5843
5864
50¢5%
5866
5887
4848
5889
5870
5971
58712
5873
5874
S87T5
5874
5877
$B78
5879
5880
5881
3862
5543
5884
5848
5886
111
5B8B
5889
3890
5891

5892
%893
5894
5895
5896
5897
5898
589¢%
5900
5501

5902
5903
3504
4908
5308
5407
308
5909
5910
5911

5912

5913
53ie
5915
5914
S9LT
5918
5919
5920
921

5922
5923
5924
5925

$924
5927
5928
5929
5930
5931

5932

5933
5934
5935
533&
5937
5938
5939
5940
53¢l

5942
5943
5944
3945
5945
5%47
5948
5949
5950
5951
5952
5453
5954
5355
5956
5957
3958
5959



1390
c

[aXaKal 2

mr

[aNal a0

[al

1400

1410

1420

1430

l44Q
1450

1s60

oo 1410 J=1,31

¥NA= DELTAB®FLOATI(J-1) + YSPARD
YSPN= YOB=BNTU

LL = 4.0

£ = 0.0

M = 0,0

Ly = 0.0

OV = (.0

CPY = 0.0

FCN = 0.0

FLx = 0.0

TEST= ABS(YDB) - 0.999

1F
CONT

CALL
CALL
CALL
LALL
CALL
CALL
CaLL
CALL

TEST) 1390, 14C0,1400
IRUE

CURVELYSPANSSLIFT 4ALIFT,
CURVE | YSPAN,SDRAG ¢ ADRAG »
CURVEIYSPANCMOMT AMDMT,
CURVE LYSPANFLAPNAFLPN,
CURVE[YSPANLFLAPKAFLPY,
CURVE (YSPAN,SCLV, ALLY,
CURVE[YSPAN,SCOV, ACDYV,
CURVE [YSPAN 4 SPMY, APMV,

YOB,LL, DUMYKNSPAN,NL}
YO03.C0. DUMYK s NSPAN,NLY
YOBeCMy DUNMYR¢NSPAN N1
YOR,FCN,DUMYK « NS PAN N
YOR,FLXDUNMYK «NSPAN,NT}
Y08 ,CLYDUMYK, NSPAN,NI}
YOB,COVeDUMYIC ¢ NS PAN N1
YCB.CPV,OUMYK ¢ NS PAN K1}

CONT INUE

RCLINCLC,J) »
PLOINCLCyd) = CO
RCHINCLC ,4) =
RCLVINCLC ,J)= €LV

RCOVINCLL , 3= COV

RPMVINCLE s 3= CPV

RCFLUNCLL ,J3m FCNWCOSA - FUX*SINA
RCFOINCLE,J)a FCXOCOSA + FLXXSINA
RYSPAN{ J} = Y08

CONTINUE
CONT INUE

OELCL= EXECK{Z)=h{L

EXECKELS) = 0.0

SCL1= WCL*%7

5CL2= SCLL - EXNECKI2)we2

WELVSL23= WCLWS(N) — wWELYS(2) )/5CL2
WCLVYS[1)= WOLY¥SE1) — wWCLVS(2)95CLL
WCOVS{2)= WCOYSEL1} = wCDVS(2) 1/75CL2
WCDVsil1= WCDVS[1) - WCDYSU(21eSCLL
WCPVYSt2Y= WCPNSEL) - WLPWSI2Z) ) /5CL2
WCPYS{1)= WCPVE{1) ~ WCPYS[Z}p®5SCLL

WCPOS{ 2= WCPOS(2] WCPQSA1} ) JDELCL
WCPOS{1)= WCPCS{L) WEPOSE2) *#WiL
WCOIS{28= { WCOTS{1) - WCDIS(2) )/SCL2
WLOIS(Lli= 0.0

00 1460 §=1,31
CFNS = RLCFLUL,J)oe2

TESY = LFNS = RCFLIZ,J)*%2

ATEST= ABSI{TESTI-0.001

TF {ATEST) 1%3041430,1440

RCFNL2yJiT 0,0

0 TD 1450

RLFOL24d)= (RCFDILl.JI=RCFD12Z4J4) 1 #TEST
RCFOCLlsd0= RCFD{LyJd) = RCFDI2,J1%CFNS
RCFLE24d0= {RCFLE24d-RCFLEL +J}) FDELCL
RCFLELsdI= RCFLUL4JI-RACFLE2 . J*WCL
RCM{2,00= {RCM{Z,JI=RCMI1,JF ) FDELCL
RCMIL, d}= RCMILed) — RCMIEZ,J) *WCL

SCL1= WCL%%2

SCL2= SCLI-EXECK{2)1=2

RCLVIZ2s 512 {RCLUCH,JI=ROLVIE2 41D /SCL2
ACLViiydi= ROLVELyJI-RCLVEZ,JI*SCLL

RCOVIZydl= {RCOVIL,JI~RCDVE2, 40 ) /5012
RCOVIL,d)= RCIVIL,JI-RCDYVI2,JY #5001

APMYI2 d)= [RPHWIL,JI-RPMVIZ2,J) I /5002
RPMVILydi= RPMVIL,JI-RPMVI2,J)%5CL1

SCL1= RCLAL,Jdhen2

SEL2= SCLY1 = RCL{2,J) %2

RLM2ed) = (RCDL1,dY) —RCDAZ,JE D #SCL2
RCOOLedY = RCLDI14d) -RCDIZ4J)#SCLL
CLALEd b= {RCLA25Jb-ACL 11410 FDELEL
CLAIJb = RCLAL.Jd) - GLALEY®WCL

WLIFY5= DELCL/DELALF

WPMOSL= {EXECK(3)-WPMO) /DELALF
WRMOSL= |EXECK{4)-WAMD} /DELALF
WYMOSL = {EXFCK({S)—wYMO) /DELALF

ALFA = ALFA - DELALF
AL FARD= ALFA - WCL/WLIFTS

LINES= LINFS5+10
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806
B0&
BO&
A6
BO&
BO6&
BOS
BO&
806
BOS
BO&
BO&
BQ&
BD&
BO&
BOS
BO&
BO&
808
BO&
BR&
BD&
Bos
BD&
804
BO&
BO&
606
BD&
BO&
806
BO&
804
B0&
BO&
80&
BO&
804
806
:14].}
806
BOS
BO&
a0&
BO&
BO6
BO6
BO&
BO6
806
B0&
BO&
BO&
BO6
BO&
808
BD&
BD&
806
BO6
BD&
806
BO&
BO&

BO&
BOS
806
BOB
BOS
BO&
BO4
BDS
Bo&
BD&

904

606
B06
806
BOs
:1e7.3
A6
B34
Ad6
BO&
BOG
8064
BO&
806
BD&

2890
2900
2919
2920
2930
2940
2950
2960
2970
2980
29%0
3000
LT
3020
3030
3040
3080
1080
070
3080
3090
3100
3110
3120
3130
3140
3150
3160
3170
3180
31490
2200
izioe
3220
3230
3240
2259
32460
32710
3280
3290
3300
3310
3z
3330
3340
3350
33480
3370
3340
3390
3400
3410
3420
3430
3440
3450
3460
3470
3480
3490
3500
a510
3520
A530
1540
3550
3560
570
3580
590
3600
asLo
3620
3620
3640
3650
3660
3670
3680
3690
3700
aTLo
atTzo
T30
aT40
3750
3740
ATre
3780
IT9Q
3800
3810
3820
3is3g
3840
3ason
iBec
3ara
3880
90
3900
3910
3920
3930
31940

5940
5961
5942
59623
5964
5948
8946
5967
5948
5969
LLA (]
5971
5972
5973
5974
5975
5976
977
5978
5979
5980
5981
982
59483
59484
59485
5986
5987
5988
59489
£990
5991
59492
5993
5994
5995
599%
5997
%993
5999
8600
6001
£002
6003
6004
4005
s006
4007
+008
8009
4010
6011
4012
4013
4014
6015
5016
&017
6018
6019
6020
&021
022
4023
6024
aDz2s
4024
4027
5028
6029
4030
8031
6032
6033
4034
6035
6038
6037
4038
6039
5D&0
ah&1
6042
6043
&044
4045
604 &
6047
6048
6049
6050
605}
&5z
6053
4054
6055
t0856
6057
4058
6059
5060
6061
6062
063
L0646
065



1470

1480

1490

1500

1510
1520

1530

1540

s NaNaNalyl
-

15%0

1560
1570

[a X al

1580
1590

1600

1610

162D

1630
1640

1450
1660

1670
1680

16940

EF {LINEX-LINES} L&4TO,L14B0,1480

CALL PAGE

LINES= LINES+10

WRITE (KDUT,lOZ200ALFAALFARD,WCLWLEFTS jMPMOSL (WAMOSL,WYMOSL

00 1540 J=1,31

IF tJ=1) 1490,14%0,1%20

LINES= LEINES+ 2

If (LINEX-=LINES) 1500,1510,1510Q
CALL PAGE

L ENES= LINES+2

WRITE {KDUT.LO30)

LINES= LINESH]

1F (LINEX-LINES) 1500.+1530,1520
CONT TNUE

¥5PN= RYSPANTJI®BOTU

WRITE {KOUT,104G)YSPN,RYSPANIJY sCLALCJE»CLBTJE RCLEL, J)eRCHM{T,3)

CONTINUE

L INEARLZED SOLUTION ARRAY *

EF (WMINGCLALb=1% 15504+157041570

CONTINUE

D0 1560 N=2,NJ0OBL

M= Nl

WINGLLIND)= WLIFTS*[ ALFAL{IM)I=ALFARD)
CONT INUE

SLOPED = 0.S/PIE

SLOPEW = 1.0/{WLIFTS*RAD)
[RECN= O

[WOROD=10

N0 1830 N=2,NJOBL

WCL= WINGCLINY

ALFA= WCL/WLIFYS ¢ ALFARD
SIGNL= 1.0

IF {WCL) 1580,155C,421590
SIGNL= =1.0

CONTINUE

IRECN= [RECN +1

LINES= LINES + LINEX

EF ILINEX-LTNESY 1600,1610,1610

CALL PAGE

LINES= LINES +10

WRITE {KOUT,1020)ALFAJALFARDWCLeWLIFTS WPHOSL «WRMOSLWYMOSL
00 1770 J=1,31

¥SPN= RYSPAN(J)*aCTU
ACLOLeJ = CLALLJp*wCL + CLABCJ)

CALL CHORD T{YSPN (KLE ¢XCO4 » XTE + XHE yCW4CF)

SCL1= ROLE1ediwn2

SCL2= WlL*42

RELE2,d0= ACO{L4J) ¢ RCDI{Z,J1*5CL1

IF (LDRAG-1} 154C,1820,1620

RCLEZyJ)= 0.0

I# (CLALLJIY L&4C, 164041630

ACLtZ,J)= (SLDPEW/CLAL(J)-S5LOPEQ)*5CL1
CMAC= RCMILl4d] ¢ RCMI2.+J)*WCL

GLY = { RCLVILledl + ROLVIZ,JI*SCLZ J®SIGNL ¢ RCLEL,J)
CPY = { RPMY¥{l,J) + RPMV(2,4)45CL2 ) *51IGNL  + CMAC

COV = { ACDV{l,d) + RCOVIZ, JI*5CL2 1 ¢ RCLUZWJT
CMLFT= (WINGD(LLI=XCO4)*#(RCLAL, JI#COSA + RCLI2,J1¥SING}
FEN = RCFL{1,J) ¢ RCFLIZ,J1%WCL

FCX = RCFOUL I} + ACFDULZ ,JI=IFC N&w2}

CFNS= FCN#COSA + FLX®SINA

FCX = FLX®LDSA — FON®=SINA

FCN = CFN5

FCM = =FCN/4.0

TF {J-L} L&ES0,1&50,1680

LENES= LINFS + &

[F (LINEX-LINES) 1660.,1860,1670
CALL PAGE

LINES= LINES + 4

WRITE (KOUT.10%0)

LINES= LINES + |

TF [LINEK~LINES) 1l686D416%90,1690
CONTINUE

NOFLPX= NOFLAP + MOAILR
1F {NOFLPX) 1700+1TC0+1710

Boa
Bos
BOS
BD&
80&
BO6
BDS
BO6
Bd&
Bn&
B0&
BOSA
BOS
BO&
BD&
BO&
BO&
A0s
806
806
808
BDS
;113
BD&
806
BO&
B0&
BD&
Bos
BO&
806
BO&
BO&
1+1.3
Be&
BO&
ROG
804
BO&
BOS
BOS
BO&
80¢&
BD&
BD&
BO&
BO&
BR&
BD&
BO&
BO&
BD&
BO&

Bos
a06
806
80&
BO&
806
BD&
n04&
806
BOB&
804
BG&
806
BO6
:1+2.3
Bos
Boe
BD&
BO&
BD&
BO&S
Bo&
BO&
BO&
B804
BD&
RO&
BD&
806
RD&
B60&
BO6
BDb
BO&
#le
Rg6
BOG

1700 WRITE (KIUT,LO60FYSPNRYSPANLJ) yRCLAL s J)RCL {2500 L MAC 4 CLY o CDV. CPVBDG

GO To 1t20

BO&6

1710 WRITE (KDUT,1060FY¥SPh,RYSPANTIN yRCLEL o8y RCL U2 500 s GMAC QLY , DOV, CPVBOS

L1720
C

1730

1740

1+FCHFCX4FCM

CONTINUE

IF {4J-11 LT30,1720,1740

CONT INUE

SUMS= 0.0

SUML= Q.0

SUML= C.0

SuMpD= 0.0

SUMP= D.0

G0 10 1750

DEL TAS= 0. 25%(¥YS5PN-YSPNP) #{Cu+LwF}

9-59

- 1t1]
808
206
BOG
ED&
806
BDG
:1+1.3
B0 &
BO&
BO&
Bos

1950
3960
3970
3980
3990
4p0D
4010
4020
%030
4040
050
4060
4070
4080
%090
4100
4110
%120
4130
4140
&150
4140
4170
alao
4190
4200
4210
a220
4230
%240
4250
4260
4270
42080
4290
5300
4310
4320
4330
4340
4350
4380
4370
4380
4350
4400
4410
&4 20
&&30
4440
4450
480
AAT0
4480
490
4500
4510
4520
4530
4540
4550
4860
4570
4580
4590
4600
4810
4620
4630
4640
4650
4660
4870
4680
44650
4700
4710
4720
4730
474D
4750
4760
4770
ateo
4790
4800
4810
4az0
4830
4840
4850
4860
4870
4B30
4890
4900
4910
%920
4930
4940
4950
4980
4970
4980
4990
$000

6064
6D&T
6068
s06%
6070
071
&072
5073
6074
6075
6076
&077
4078
6079
anso
6081

$082
4083
6084
6085
6086
6087
4088
6089
5090
4091

6092

6093
L0094
s095
4096
6097
6098
6099
6100

T 6101

6102
6103
4104
6105
6106
6107
6108
6109
6110
6111
6112
5113
614
6115
416
6117
6118
6119
6120
6121
4122
6123
al2a
6525
6126
6127
sh28
6129
6130
6131
6132
4133
6134
6135
&136
6137
£138
6139
6140
614l
6142
6163
1L 2
6145
6146
GLa?
6146
bl&9
5150
6151
als2
6153
4154
615%
8158
6157
6158
6159
6leo
&1461
bl62
6163
6loa
61565
6166
5167
G168
6L69
el TO
alTl



SUMS= SUMS + Z.0SDELTAS BO6 5010 5172

SUMC= SUMC + DELTAS®ICW+LWF) 8D& 5020 6173
SUML= SUML + CELTAS®(RCL(L,J1#RCLLY BO6 5030 6174

SUMD= SUMD + DELTAS®{RCL(Z,J)+RCL2) BOG 5040 6115

SUMP= SUMP # DELTAS® (CHKRCMUL ,JI+CWF*RCMLACMLET¢CHMLFT L) BO& BOS5U 6176

1750 CONTINUE B0& 5060 6177
C BO& 5070 6174
CHF= CwW BO& 5000 5179
YSPNP= YSPN BD&E 5090 4180

RCLL= RCLLLsd} Bos sioo s181
REL23 REL( 2,31 B06 5110 &182
RCMI= REMI14J) BO6 5120 6183
CMEFTL= CMLFT BO& %130 6l84

c BO6 S140 5185
IF (IFLGI14)=1) 1T7C,1760,1760 BO& 5150 8186

1760 WRITE(KT2ZITRECN , tWORD yRYSPANCIN ¢RCL{L ) RCLAZ ) JCMAC, BO6 S140 6187
1 FCNJFCX,FCMy  CLY,CDV.CPY 808 5170 6188

1T70 CONTINUE 806 5180 8189
4 806 5190 6190
c BO& 5200 191
WCD= SUMD 7 5UMS B0é 5210 6192
WCMAC= WCPOS(1) + WCPOS{Z)wWCL B0& 5220 6193

WLOD= WCL/WED 806 %230 6194

C BOE 5240 6195
SCL2 = WLLe¥2 806 525Q¢ 5196

WELY = ( WCLVSEL) + WELYS[2I#50L2 b*SIGNL  + WLL 806 5260 &19T

WPMY = ( WLPVS(L) + WCPVS(2)%SCLZ Y*SIGNL + WCMAC Bos %270 6198

WCOV = | WCOVSEL) + WCOVSI2)#5CL2 ) + WCD 806 %280 6199
WLOOUZ  WCLW/WCDW Bas 5290 6200

C BO& 3300 5201
IF {N=4} L7BD,17ECa1R00 BO6 5310 4202

1780 M=N-1 . Ba6 5320 6203
WCDAIM )= WCD B0& 5330 5204
WEL3IM)= WCL . BO6 5340 6205
WCLaIMI= WCL#®2 B06 5350 62086

¢ BD& 5360 5207
1 {N-&) 1800,175C,1800 BO& 5370 6208

1790 wCO3(3) = { WCD3I(2) - WCO3E3) }/( WCLI$2) - wCi3(3) ) BO& 5380 5209
WCD3LZE = | WCDACL) = WCDAt21 378 WCLILL} — WEL3{Z) ) 804 5390 6210
WCL3{3) = § WEL4E2) = WEL4(3) /0 WCL3{Z2} = WCL3I{3} } BOG 5400 6211
WCL3L2) = { WCL&{LY - WOL4(2) }/( WCL3C1) = WCL3(21 RO 5410 212
MCDISE2)s ( WED I 2)-WCO3(ID /L WCL3(2} = WCLI(3) ) BO6 5420 5213
WCOISIL)= WED3(2) — WCDTSI(21&WCL3N2) BO& 5430 b2L%
SKINFC = SKINFC + WCD3(1} — WCDISIL)*WCLI{L) = WLDIS(2)®WCL&4I L) BOS 544D 6215

1800 CONTINUF BO& 5450 6216
[ RO& 5440 62171
LINES= LINES+3 BOb 5470 [¥3L

IF tLINEX-LINES) 1BLO.1820,.1820 806 5480 8219

L1810 CALL PAGE BO6 5490 6220
LINES= L INES+3 BD& 5500 8221

1820 WRITE (KDUTy10TQ)WCL ¢ WCD + MEMAL o WLOD ¢ WCL Ve WEDV 5 WPMY o8 LODY BOG 5510 6222
4 . BO& 5520 6223
1830 CONTINUE BO& 5530 6224
c BO& 5540 6225
c BO& 55%0 6226
CALL PAGE %05 $S60 6227

w2 [TE {KOUT,LGAD) 806 5570 6228
KALFA= [F1XI ALFARD - 2,0 } BO& 5580 6229
LINES= LINES ¢+ 9 806 5590 5230
[RECN= TRECM +1L BO& %600 6231
IHORDa T 806 5610 6232

C 806 %620 65233
NIMAX= 20,0 -ALFAROD 206 5530 6234

00 LIBTO N=L,NIMAYX BG& 5640 6235

ALFA= FLOATI N ¢ KALFA ) BGH %650 6238

WEL = WLIFTS®{ ALFA-ALFARO | 806 5660 6237

SCL2 = WCL*%2 A0& S&T0 6238

WCD = SKINFC + WCOIS{1)*WCEL # WCDES{ZI#SCLZ RO6 S&6RQ 6239
WCHMAC= WIPOS(L) + WLPOSI2)*WCL 805 5690 6240

WELV = WCLVSE1} ¢ WOLVS{2beSCL2 BO& 5TDC 6241

WCDV = WCOVSEL) + WEDVS(2)*SCL2 BO& 5710 6242

WPMY = WIPYSIL} + WCPVS{2MaSCL2 06 5720 5243

[ RD& 5730 6244
IF (WCL} LB4G,1E%0,1B50 806 %740 6245

1860 WCLY = WOLYS{L) + WCLVS(L) =WwlLV BOL 5TSC 5246
WPMY = WEPYSEL) + WCPVS(L) ~ WPMY BO& 5750 6247

1850 WCLY = WELY + KWCL RO& ST70 6248
WCDV = WOV # WCD RO6 5780 6249

WPHMY = WAMY + WCMAC BOs 5790 5250

4 . BOs 5300 6251
WRITE [KOUToLOSOIALFA s NCL pWED yWCMAC , WEL Ve WE DV, WP MY BAL S5B10 8252

c BDA 5820 6253
BF LIFLGO140~1) 1€70,1860,1960 806 %830 6254

1860 CONTINUE BO& 5R40 6255
WRITEAKTZNIPECK s [WORD JALF A yWMC Ly WCD 4 WCMAC o WEL Wy WCDY 4 WP MY BO& %350 6256

1AT) CONTINUE BO& 5860 6251
C BD& 5870 6258
c BO& 5B80 6259
IF CIFLGIL&)=1) 1£90,1 86041880 BOG& 5890 4260

18P0 LINES= LINES #2 BO& 5900 6261
IFLECL5)= TFLGL1%) #1 BO6 5910 6262

END FILE KT2 BO& 5920 6263

WRITE (KJUT,1100)TFLGELS) BO6 5930 6264

1890 CONTINUE BOG 5940 6269
C 806 5950 8266
c BO6 5960 8267
1900 RETUAN BO6 %970 6268
4 KXXXKK 806 5980 b269
¢ 806 5990 6270
4 806 6000 6271
END 806 6010 5272

v FNR RAOT,BOT 807 10 6273
¢ B80T 20 8274
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c 807
c BO7
SUBROUTINE SPANIdIFLAG:NSPSyNDI S,SPANy  YSPAN) 807

c ao?
[ ¥ TRAW MULTIPLE-SUAFACE YDRTEX=-LATTICE PAOGRAM ~ REVISED B AUG.TZ “BOT
o ® PROGRAM DEVELOPED BY A, V,GOMEZ (TRW SYSTEMS) ON WMARCH=MAY 19TL *=BO7
C Bo?
[+ XK KKK IO K KK K300 K 00 00K X0 000X K X 000000 KA XXX XK KKK XX BOT
c Bo?
DIMENSION YSPANL42) Bot
COMMON /DATAOZ/TFLGLLS) +EXECKILS) yRAG 4 PIE BOT
COMMOM A DATAGG f YFLAP L YFLAPZ (FLAPC BOT

. s FATLRNs A1 LRNC  WSMOTH aot

C BOT
C WX KRN KKK E KANNAK KON ARARE NN XK AR R LARAXE X AXR KR AAXRXKR XX KX AXABOT
C BOT
¢ BOT
¢ BO7
1F (IFLAG=1) 100C,102G,1250 aoT

C BOT
C BOT
c BOT
C = FIKED SPACING * BOT
c BOT
1000 EONTINUE BOT
c B0t
DELTA= SPAN/FLOATINSPS=1) BOT

A0TYs SPAN/2.0 + DELTA B0t

o BOT
Ol 1010 K=1. NSRS Bot

1010 YSPAM(K)==BOTU + DELTA*FLOATIK] BOT
BOT

RETURN BOT

C XAXXXKK BOT
¢ BOT
c BOT
c BOT
€ = YVARVABLE SPACING * BOY
t BOT
1020 CONTENLE BOY
[ BO7
PHI= PIE#L 1.0 ¢ FLOATINDIS) | Bo7

DPHE= PHI/FLOATINSPS-1) 807

RNTU= SPAN/Z.0 BOT

DBO = 0.5%SPANSFLOATIND]IS+1) L

c Bo7
4 a0y
PIFF=z PIF BOT

PlEM= 1.D AT

[ 8oy
DD 1040 N=a),NSPS 8ot

PHI= OPHI*FLOAT{A-1) BO7

IF (PHI~PI1EF} 1040, 1040.1 030 8G7

1030 PLEF= PLE + PIEF an7
PIEM= PIENM + 2.0 BO7

1040 YSPANEN b= —BOTY + OBO*(PIEM - COSLPHT+PIE-PIEF]) 807
C 8ot
¢ BO7
IF [YFLAPZ) 125041250,1050 807

1050 YFl= YFLAP1 Ba?
¥F2= YFLAP2 BOT

. TEST= YFLAFL-1.0 i1y

tE (TESTY 1060, 1060.10T0 8a7

1060 YFLlx YFL*ROTU RO7
YF2= YF2eBOTY agT

1070 CONTINUE 80T
go7

IF {NDIS-1) 125%0,1250,1080 BOT

1080 [F (NDIS-3} 1090,1090,1150 aoT
1090 ¥1 = DBO*FLOATENDES=1) BOT
t BOT
C BD7
C *= NDIS=2 NR 3 = BOT
c BOT
RAaTE= YF2/¥1 BD7

RAT2= {BOTU-YF2)/{BOTU-Y1} BDT

DO 1140 W=l.NSPS BOT

T1 = YSPANIND + Y1 807

T2 = YSPANIN) — Y1 80 ?

IF (TLY 1100.1104G,1110 g7

1100 YSPAMINY= —YFZ + (YSPAN(N)+Yl}*RATZ :loy
G0 TO 1140 BOT

1110 IF [T2} 1120,1120,1130 RoT
1120 YSPANIN)= YSPANCMI*#RATL 807
GO TO 1140 i

11030 FSPANINI= YFZ + {¥SPANIN)=Y1]*RATZ 84T
1140 CONTINUE ROT
G0 To 1250 BDT

o BOT
C Bo?
C ® NOIS= & * BOY
t BoT
1150 Yi= DR 807
Y2 3.08¥1 a07

uaTo = YFL/Y1 807

RATL = {¥YF2-vFL)/L¥2=Y1I 80T

RAT2 = (BDTU-YFZI/A{BOTU=-Y2]) 807

DD 1240 Ns1,NSPS BOT

T1 = YSPAMIN) & Y2 BOT

T2 = YSPANINE #+ ¥l ao7

T3 = YSPANIN) = ¥i gor

T4 = YSPAWIN) — ¥2 BOT

IF [T1} 1160,116G,1070 BOT

116G YSPANIN)= =YFZ +({YSPAN{NI+Y2Z} ¥RAT2 BOY
&N T 1240 BOT

L1170 IF LF2Z) 11BOLL1BC,L190 BO7T
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220
230
240
250
250
270
280
290
300
310
320
330

- 340

350
360
370
380
390
«00
410
&20
%30
440
45D
460
470
480
490
500
510
520
530
%30
5350

$TO
%80
590
60D
810
620
630
640
650
a60
570
680
£90
T00
Ti10
720
130
T40
750
T80
TTO
rep
T90
L)
elo
820
830
840
a5q¢
840
87TQ
B30
890
900
10
920
910
940
950
9460
970
980
990
1000
1010
o2a
1030
1040
1050
1060
1070
1080

8279
46274
4217
5278
4279
8z80
6281
6282
b2a3
6284
6285
6286
6287
62488
6289
6290
6291
6292
4293
6294
4298
6296
46297
5298
6299
8300
5301
6302
6303
6304
5305
6306
6307
6308
6309
4310
6311
6312
6313
6314
4315
6314
6317
6318
6319
6320
8321
6322
5323
632%
%325
8326
6327
320
6329
633D
5331
6332
4333
5334
6335
5315
6337
&338
6339
5340
6341
ELY
6343
6344
6345
5346
6347
4348
4349
6350
5351
6352
5353
86354
6355
4356
6357
6358
4359
8364
s361
6367
4363
b3G4
6365
6366
6367
6368
6369
6370
6371
6372
5371
6374
5375
6316
63T
6378
83719
6380



[aNaNaNaNslal I EaKalr:] [xEuXxl [aRal

[alalnNalel

nononn

(el [a N XaRaRalal Lal

tal

[a e NaRal

aaoan <

2l

1180

[Leg
1200

1210
1220

1230
1240

12%0

T
=1
k-

10403

1010

L]

LD20

1030

1040

1050

Fng

YSPANIMDI= —YFLl #LYSPANIN) +YL ) ®RATL 807
G0 TO 1240 BO7
IF 1T3] 120C+1200,1210 . ag7
YSPANINI= YSPANLKI®RATO aq7
GO TO 124Q 807
IF {T&4) 1220,1220,1230 Bo7
YSPAN{N)= YFL + (YSPANINI=-YL)*RATYL 807
GO YO 12e0 aa?
YSPANINDI= YF2 + (YSPANIN}=Y2)¥RAT2 -ant
CONTINUE BO7
BO7Y
BOT
RETURN BO7Y
NARNXX . ROT
BOT
BDT
END . a07
808,B0B BOA
o8
B08
1)}
SUBROUTINE CHORDLI{ IFLAG,NCY+NDTS, XV XN KC) 31+1:3
sed

* TRW MULYIPLE=SLRFACE VORTEX=LATTICE PROGRAM - REVISED B AUG.TZ *BDE
* PROGRAM DEVELOPED BY A V.GOMEZ (TRW SYSTEMS) DN MBRCH=MAY 1971 %B0OS

BOB

XICOOCEXCEROOE R XX XXX O00O000CK XXX KKK XX R KO0CKXX X XXX XXK XX AKX BOB
808

DIMENSION XV 103 ,XNILO) «XCALLY BO8
COMMON/DATAO2/1FLGELS) JERECKILS) JRAD L PIE BoA
nos

0NN 0606 200 000K 3006 56 003K 00X 090 0300630 K 0200000 KX KKK XXX XK KKK BOB
BOB

803

BpoAa

COLOCP= EXECKELL) — 1.0 RO B
1F (IFLAG-1] 1CGC,1020,1G2¢ Bo8
a08

eos

808

FIXED SPACING * 808
aos

CONT INUE BOS
NP L= NCVs1 aoa
XCANPLI=1.0 BOA
DELTA= L. 0/FLOATINCV) - 808
DELTAL = =0,75%DELTA 808
NELTAZ = COLOCP#DELTA 808
X = 0.0 soa
BO&

00 1010 N=Ll4NCV BoB
X= X & DELTA Boa
XCENI= X BOB
XVINI= X &« DELTAL BD8
ENINY= X + DELTAZ BoB
BOE

RETURN BOB
WA KN XK Bas
BOB

BOR

808

VARTABLE SPACING # aop
BOB

CONTINUE 208
BOB

NPl= NCV+1 AGa
PHI= PIEE( 1.0 + FLOAV(NDIS1) a8
OPEY= PH[/FLOATINCY) BOB
DCO= O.5/FLOATINDIS+E) aos
soR

FPIEFs PIE ELE]
PIEM= 1.0 A0B
Xk 0.0 808
208

N LO50 N=2,MNPL 808
M= N=-1 1 ):]
PHI= DPHI®FLOAT(M) Bas
1F (PHI-PTEF} 1040,1040,1030 eos
PIEF= PIEF + PIE BGA
PI1EM= PIEM + 2.0 Bos
PHIXT PHI+PIF-PIEF 808
XCEME= DEOS{PIEM-COSIPHIX)} Boa
NELTA= XCLMI=XX 204
KX = XEAM) 808
XVIM )= XX—0.T5¥0FLTA BOB
XN(M)= XX +COLOCP#NELTA BOB
CONTINUE 804
RD8

RE TURN RDE
XK XXAX BO8
aD8

ROS8

BOR

END BOS
809,809 809
BO9

BD%

BOQ

SUBROUTIME CHORDT(Y, KLE ,XCO%, XTE (XHE, CW,CF ) B0OY
BOY

9-62

1090
1100
11149
1129
11390
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250

iso
380
3to
R0
390
400
410
420
430
44D
L2 1:]
460
570
480
490
500
sia
520
530
540
%50
%60
570
580
590
00
&10
520
630
640
650
660
&0
&BD
430
Tao
T10
T20
730
Ta0
TS0
T40
T7Q

10

3D
40
50
&0

8381
6382
4383
6384
63BS5
4386
6387
LEL-1]
4389
6390
5391
6392
5393
6394
639%
6396
6397

6398
8399
6400
5401
8402
5403
6404
8405
8406
6507
&40B
8409
8410
b411
412
6413
4414
6415
8416
417
6418
4419
6620
8421
&u22
6423
424
£425
6426
88277
6428
€429
8430
&431
4432
6433
6434
5435
6436
6437
4438
6439
P
PYvsY
5442
6443
PYOvS
6445
.21 Yy
8447
[T 2%:]
8449
6450
6451
5652
£453
8454
5655
5456
5457
6458
8459
6460
6461
6462
6463
b4 &4
-TY-1]
B4tb
B4ET
s4b0
£469
b4TQ
5471
6472
6473
b4Th

6475
6476
64T
68478
s4T9
6480



[ « TRW MULTIPLE=SLRFACE VORTEX-LATYICE PROGRAM - REVISED & AUG.T2 *BD9
c * PROGRAM DEVELOPED BY A.V.GOMEZ (TRW SYSTEMS) ON MARCH-MAY 1971 #B09
C B9
[ XX 00K 0K 000N 00K 00K KX XCKX X0CKXAX XX K XX XXX AR XK EK XNXX XXX XX N KA BOY
[ 809
COMMON/DATAQS/WINGDI15) JEYIHZ 10) +ECta2,10) yES5(42,10) R09

*, EYELL1Q) +ELE(1O) +ETELLD) 1EHEILD) +EGL42,%0) BO9

® EN[42,10461 JEVI42:1046) »YVINOXI(&2,10,3) 809

4 poY
c XXX XK KKK KX X XXX 00006 0000 0UE0GCUUNNONUE XX 0K XXX UL XX B0
< B09
C BO9
< BO9
Ya= ABS(Y) 809

M= -1 BO9

00 1020 L=24+10 809

1f (4] 1000,1000,1020 BO9

1000 TEST= YA=EYE[L}+Q.00L - . Boq
. IF (TEST) 1010,1010,4020 BOYS
LOLO M= 809
1020 CONTINUE BOG
IF {N-2}) 1030,1040,1040 ' BOY

1030 M=2 309
1U%0 ML= M=1 BO9
C BO9
RAT= {YA-EYE{ML) D/{EYE (MI-EYE{MLY} B03

KLE = ELE(MLE + RAT®{ ELE(WM)=-ELEIML] ] BO%

XTE = ETEEML} + RAT®[ ETE(MI-ETE{ML} } 809

MHE = EHE{ML)] + RAT®[ EHE(M)-EMELM1} } Bo9

cWw = XTE ~ XLE Bpo9

CF = ATE - XHE B0

XCO&= XLE + 0.25%CW a0s

[ BO9
C BO9
RETURN . A0g

C KXXXXKX po9
4 809
1] 209

v FNR B10,810 810
c Bl0
C 810
4 810
SUBROUTINE FLAPS{YF,XHINGE ¢P,LO%F) BlO

[ 810
C & TRW MULTIPLE-SURFACE VNRTEX~LATTECE PROGRAM =~ REVISED B AUG.T2 =B10
c * PROGRAM DEYELOPED BY A.Y.GOMEZ ITRW SYSTEMS) ON MARCH-MAY 19Tl *Bl1O
[ 810
c XK X0 K000 X MU O I K XX R R MK (XX XA KUK L BED
[ 810
DIMENSION #1{3}),CC5FL3) a1y

c B1Q
COMMON/DATAQO/NSTL JALFAOD +CMAK <ZHO FLAPOX, ATLRDORL ZY L1+
«TITLEL 14} ySTORE (141 ’ 810

COMMON /DATAQZ2/TFLGEES) +EXECKI(L5) - sRAD L, PIE A1D
COMMON /DATAQ4/YFLAPL, YFLAPZ ,FLAPL 810

- + YAILRM A [LRNC y WSMOTH a10
COMMONADMTAQG/YFFLL,YFF12 ,YFF2L ¥FF22,YFFAl, YFF32,DELTFL1,DELTFZ A1

» +NOFLAP,NCGAT LR ala

© COMMONZDATAO7ZLFLAP 4LDRAG .CUTOF 1 .CUTOFZ Bl0

c 810
C 3T 000 KKK KN 0K 00K 000000 X OCK XX 00000 XK R XA KR X % BEO
t BlD
c B10
c BlO
NONO= NOFLAP + NOAILR BLO
DELTX= P{L}=XHINGE BLO

1F (DELTX) 1010+10L0+1000 BLO

ct BLO
1000 IF {NDNO) 1010,1C19,1020 -3 Le]
1010 RETURN 1)
[4 XEXRAA RLO
C 810
1020 YA= ABSIYF) 810
C a1o
c B1D
COSxX= COSFIL} 810

CO5Z= COSFIRY 810
FLAPN= 0.0 810

AILD = 0,0 B10

c 810
TSTll= YA - YFF1l Bi0
TST12= YA - YFF12Z B10G
TST21= YA - YFF21 BLO
Tst22= yY&o - YFFZ2 BLO
T5T31= Y& - YFF2l B1O
TST32= YA - YFF32 BLO

C B10
[4 BID
1F (NOFL&P) 1110,1110,1030 8L

1030 1F (YFLAPL) 1070,1070,1040 aro
1040 tF (TST11) 1110,111041050 alo
LOS0 TF ¢7ST12) 1060,1070,1070 81aq
1060 FLAPD = O.5%FLAPDX® ), Q+SINIPIE*{TSYLL/DELTFL~C.511) BlQ
GO TO L1110 Al0

1070 IF (T5T21) 1080,1CB0O.} G50 BLO
1080 FLAPO = FLAPDX al0
GO T 1110 B10

1090 [F {T5T22) 1100,1110.1110 B1D
1100 FLAPD = O S¢FLAPDX®(1,0+SINIPIE®ITST21/DELTF2+¢0.501) 810
< RLO
ELEG LF (NOAILR] 1210.1120,1121 B1o
1120 AELD = AILRDX{1} BLD
IF [YF) L130,114C,L1140 ald

9-63

10
20
kL]
100
110
120
130
140
150
140
110
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
3&0
350
ELTS
ERd]
38D
asd
400
410
520
%30
440

150
1860
170
180
190
200
210
220
230
240
250
260
210
280
290
300
310
320
330
340
350
360
3%0
£l
390
400G
410
420
430
440
430
440
570
480
490
590
510
520
530
540
550
560
ST
589
590
600
610
620
&30
[T 34]
&50

6481
6482
6483
5484
6685
5406
8887
488
G4 0%
6490
G495
6492
6493
4494
6493
5495
49T
4498
499
4300
6501
6502
&503
5504
$305
6506
6507
4508
4509
6510
6311
6512
6513
6514
86515

© 6516

b517
5518

6519
6520
8521

8522

4523

4324

5525
6526
8527
6528
6529
6530
6531
6332
6533
6534
453%
6536
6537
65348
6539
6540
5541
5542
6543
6544
6545
6546
5557
6548
6549
6550
6551
5552
4553
6554
6555
6556
6557
&558
&559
6560
4561
6562
6563
5564
6565
6566
8567
6568
6569
as7T0
&571

6572
6573
6574
L5758
65376
6577
5578
&579
&%HD
6581
6582
6583



[s.Xa]

113a
1140
1159

1460
1170

1180
1190
1200
12to0

12290

12310
C

o0on

[pRaXa -

[aNaTaNalalnl

n

anonon

[aNaXalalial

“

Fowr

1000

1010
1020

1030

1040

1050

ARLE = AELRDX(2}

IF [T5T21) L150,1150+1180

ATLD = D.0

GO YO L2L0

IF {TST2Z) 1170,1180,1180

AILD = D.5%«AILD*{1.C + SIN{PIE®{TST2L/CELTFZ =0.5)))
G0 1O 1210

IF (TSTALF 1219,1190,1190

TF {TST32} 1200,11%0.1150

AliD= D.S*ATLO®{1.0 + SIN(PIE#{TST3L/DELTFZ+0.501)
TAND = TAN[ (ALLD+FLAPDY /RAD)

COSD= 1.,0/7S0RTL 1.0 + TAND=*2 )
SIND = TAND*LQS5D

COSFIL) = CDSX®CCSO - COSI*SIND
COSF{3) = £NS2+C0SD ¢ COSX*SIND

IF ILFLAP=-1} L1220,1230,1230
PLLE = P{l) - DELTX*[1,0~-COSD)
P{3} = P(3) + DELTX*SIND

CONT INUE

RETURN
KKEKXX
£ND

BL1sB11

SUBROUTINE WNRTEX{P4B,D+TANA,GAMA, vi.vCos)

BlO
BlG
810
13
BiO
B1Q
810
BLO
Blg
81O
Bla
Bla
BLG
BLO
BLO
814
Bl1a
BLG
Bl
BLG
Bl
BLQ
Bla
ala
BLO
BlO
Bla
810
Bla

BLL
Bl1
BlL
8l1
a1l
B1l

€ YRW MULTIPLE-SLRFACE VORTEX-LATTICE PRIGRAM — REVISED 8 AUG.T2 =BL1
* PROGRAM DEVELOPED BY A,V.GCMEF [TRW SYSTEMS) ON MARCH~MAY [9T1 #BlL1

Bl1
WK OOOKX ORI RIOCEK KKK XXX KX EX X MK AR XAKX KR KR AN KKK LXK KABLL

DIMENSION PU3).BL3),DI3)
DIMENSION COSLA3Y,CO52(30,L053(3), X(3),A03),wL05(3)
DIMENSION GI{3)

COMMON/DATAQEZKIMN PKOUT  4KT1 1KT2 WLINEX 4 LINES
COMMON/DATAQ2/IFLGILS) +EXECKALS) +RAD +PLE
COMMIN FDATACQTFLFLAP ,LDRAG (CUYOF 1 ,CYTOFZ

NAMEL [ST/DBUGYL/P B0y TANALGAMAPSIF,¥COS
NAMEL [ST/DBUGY2/P STF ,VCOS
NAMEL [ST/0BUGYI/PELF,VLOS

FORMATI AN /74 1X)

8l1
Bil
BEL
Bl1
Bll
611
Bll
Bli
BiL
Bll
Bll
B11
Bl1l
Bll
BLl

[P ET SIS CI LRI PR ANIDISTIETFEIS TR FRTHEPEEI DRI PEPEE ISR 78788£0:00)

NOTE= TFLG(10)-8

TANASS TANA®®2

COSA= 1.0 - TANAS/2.,0

IF (TANAS-0,00C11 1020,1C¢10,1010
COSA= L.O/50RT{TANASY L, 0O}

SINA= COSA*TANA

SCALF= SQRYIADALI-BUL))«*2+(D{2)-B(2))*«*2+(D(3I-BLI))*22)
DO 1030 K=1,3

XK= (PIX)~0.S*(R(KI+O{KII) /SCALF

A(K)= (0.5#{DIKI-BIK)})/SCALE

VCOS(K)I= 0.0

SEGMENT INF-R=p =

HS = TanA¥( X{1li+ (1))

HSL = (Xf11ealjliv®2 & HSEX?

HS52 = {X121+a02})%%2 + (X[I)¢A[3)-H5] &*2

HEY = {X{ileailiivwez « (XUZ)*A02))%22 & (X[3}2AL3) 102
HL = SGRT{HSL)

H2 = SQRTIHSZ)

CO%G= 4.0

SING= 1.0

TEST = CUTOFL - H1

TF ETEST) 1040,1C50,1050

COSG= (HE3-HS1=HS2) /{2, O*HI*H2)
SING= SQRTIABS{L.C-CNSGH%2Z}}
CONT INUE

R = HZ*SING
H& =  H2e{NS5G
SH1l4= HLl+H4

PSIF= [ 1.0 +SHL4/SARTISHL4#=2+Re42] /R

fOSi(1} = Cosa

COS1¢2) = 0.0

LO5143) = SINA

COS201) = | XALI+ALLI-SHL&*CO5A ) /R
COS242) = | X12h+A{2) I/R

9-64

Bll
B11
Bll
Bll
BLl
BLL
Bll
BLl
BLl
BlLl
a1l
Bil
Bll
81l
a1l
Rl11
Bil
Bll
Bl11
Bll
Bll
B1l
Bl
211
611
ali
a1l
alt
a1l
811
aLi
a1l
8l1
k11l
"l1
Bl1
Bll
Bll
al1
Bl1
all
Bll
BllL
Bll
Rll
Bl1
Bll
Bl

640
670
680
690
700
T10
720
T30
Te0
750
T80
1o
Ta0
190
ego
Ale
320
a3o
B&OD
1]
860
BTO
280
90
900
10
420
930
240

1¢
20
a0

50

&0

0

Ad

90
1400
1L0
120
1130
140
150
160
Lo
180
ig90
200
210
220
2130
240
250
280
270
280
290
300
310
320
330
340
350
360
370
380
390
%00
410
520
430
440
450
460
479
%80
490
500G
510
s52a
530
540
550
540
§T0
580
90
600
610
620
630
640
&850
450
L
640
690
To0
Ti0
T20
T30
740

4584
6585
B% B4
6587
6588
6589
6530
659§
86592
6592
8594
6595
4594
6597
6598
6599
6600
6601
5602
6602
6604
6605
66046
6607
6608
6609
6610
611
6612

4413
6614
6815
4616
8617
b6l8
s4l9
6520
6621
6622
423
6624
8425
6626
6627
6628
6829
65630
663}
6632
LLEE]
[-LEL]
65635
6636
a637
6638
H639
&660
L1131
LT ¥4
6643
bbb 4
6645
[.1.29.7
6646 T
(113 ]
64649
6650
6651
Bb52
6553
G654
5655
bb56
6657
6658
&b 59
6660
646 L
6662
6663
GbbG
4665
[-1-1.1.%
H467T
5668
&469
670
6671
8672
&673
6674
5675
&6 T6
6877
6678
8619
LT 14)
6681
6682
&683
6584
668%
-1-1: 1)



[} OO0

1064

1010
1680

L]

10¢0

1100
t

iila
[

[aEaXaRalal

1120

130

*

1140

1150

1160

C
1170

1160
C

1150

L200

COS52031 = | X(I)+A(3)-SHLA*SINA /R
CALL CROSP( COS1,C052.C053)

00 1060 x=1,3
VEOSIK}= PSIF*CLS3(K)

[F (KOTF) 1DBO,.LCT0,1C70
WRITE {KDUT,1000)

MR ITE (KDUT.DBUGVLI
CONTINUE

SEGMENT D=E=INF &
HS = TANA®{X{(L}I=A{1]]}

(KULI-ALLII*R2 + HS#H2 ' :

HS1 =

HS2 = {X(2)-AL2) }*e2 &+ [(X12)=A(3]-HS}*e2

HS3 = [X{LI=ACL))%%2 + [X(2)-AC21)%%2 ¢ {X(I)=A{3)}3n2
H1 = SQRTLHSLI)

HZ = SQRT{HS2)

CO056= 0.0

SING= 1.0

TEST = CUTDFL - Hl

{F {TEST) 1090,11D4,11900
COSG= {HS3-HS1-#S2)/(2.0%H1*H2)
SING= SQRT{ABS(1.0~COSG#*2}}

CONT INUE

R = H2*SING
Hh = H2#L056
SH14= Hl+H&

PSIF= [—Lo0 =SHL4/SQRY[SHL4**24Re92) Y /R

caslill= COSA

cnosti2i= 0.0

COS1i3)= SINA

COS211 = ¢ X(11-A¢LlI-SHL4*CO54 ) /R
cos242r= ¢ X§21-AL2) /R

€O52031= | Xi3)-A{3)=5SH14*5INA } /R

CAtL CROSP{COS),CCS2,0053)

NO 1110 K=1,3
WCOSIK1= VCOS{K) + PSIF*CDS3(K)

{F {NOTE) 1130,1120.1120

WRITE {(KIUT,DARUGW2Y
CONT INUE

SEGMENT B-L-D =

Hil = 4,0%( ACLI®*Z ¢ A(21%¥2 + AlD)**2 )

HS2 = (XCLI-ALLII®HZ + (XE2)=A{2]1%%2 + (X{(3)=Al3)]%*2
HS3 = {XCLI#AQLDIO®Z & {X(2)ea(241%82 + (X(3)rAL3)}ee2
HL = SJKRT{HSL}

HZ = SQRT{HS2Z}

COSG= (HS3I-H5L-HSZ)/[2.0%H]*H2]
SING= SDRTCABSL1.0-CASG**2}}
P51F= D.Q

TEST = ASS{SING) ~ CUTOF2

[F ATEST)E L170411T70,115D
CONTINUE

L4 = H2#*SING

TFST = R/HL - 10.0*CUTOFL
IF {TFST) t170,1170Q,1150
CONT ENUE

RS = RExZ

H4 = HZ*COSG
SHl4= HL+H&

Tl= 1.0 + 2.0%H4/HL

PSIF= {5H14/5QR FLSHL&x#2+RS) —HA/SOURT (HA®*2+R51)/R
D0 1160 K=1,3

GiKl= A(KI*T]

COSUKI= [GUKI=X{KI}/R
COS2IK)= -2, 04ALK}/H]

CALL CROSP(LOSL,CO52,0083)

CONTY INUE

¥2= 0.0

DO 1180 K=1l,2

VCOSEK)= vCOS{KD) + PSIF*COS3{K)
¥2= V2 + VOOS{K}**2

TF (NOTE) 1200,11%0.1190

WRITE (KQUT,DBUGYIL

LINES= LINEX — 10
CONT INUE

9-63

Bll
all
Bll
a1l
Bli
a1l
il
811
Bil
811
BllL
Bll
a1l
Bit
81l
11
a1l
81t
BLl
a1l
a1l
aLl
aLl
alt
Bl1
alil
Bl1
a1l
B1l
all
Bli
Bll
a1l
Bl1
B1l
Bil
Bil
Bll
Bil
Bl1l
Bl1l
811
Bll
BL1
art
Bll
all
Bll
Alf
ALl
Bll
all
811
811
BlL
811
Bl
Bll
Bll
811
a1l
Bl
BliL
Bl
811
8ll
Bll
811
ALl
Biy
all
a1l
all
811
Bli
BL1
A1l
A1l
BLL
All
g1l
Bll
ail
a1l
8l
BlL
811
Bl
BlLl
Bil
B11
30
Bl1l
811
B11
Bl
811
Bl1
Bll
ALl
a1l
all
Bll
Bl1l
BlL
Bl1

750
T80
TT0
T80
790
a00
a1p
a0
830
840
LEL
B&O
arto
280
899
900
10
920
%30
940
950
960
970
980
990
1000
1e1o
1020
1030
1040
10%0
Lo60
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
11t
1180
1190
1200
L1z10
1220
1230
1240
1250
L2560
1270
1280
1290
1300
1310
1320
1330
1340
1350
L3860
1370
L3680
1390
1400
1s10
1420
1430
1440
1450
1450
1470
14B0
1490
1500
1510
1520
1539
1540
1550
15560
1570
1580
1590
1600
16L0
1620
1630
1640
1650
1660
1670
1880
1630
1700
1710
1720
1730
1740
1750
17560
1770
1780
L790
1800

6687
[.1].1.]
4689
&69Q
4691
8692
6693
5694
s495%
598
4697
45948
6699
&T00
s70L
&T02
4703
5704
6708
6706
ato?
6708
6709
6TLO
6711
M2
5713
6Tl
4715
6Tia
&T1?
sTi8
4719
5720
&T21
8T22
4722
6724
4125
6726
&T727
&t28
&T29
5730
5731
6732
6733
6714
6735
6736
&737
6738
6739
6740
aTal
&T42
6143
T4
BT4S
6748
6747
6748
6749
6750
6751
6752
L7523
LT54
6755
4756
6757
6758
6759
6760
§TH1
ate2
aTe3
§THG
&TLS
6766
8767
6768
6769
6770
A&TTL
8172
4T73
&7 T4
4775
8716
6717
5778
4T79
6780
5TEL
aTB2
6783
at84
6785
6786
6787
a788
67689
6790
&¥91
6792



[a Na

Nanaan [ Xa ]

1210

FoR

[ BxRaNalal

Lapo
laio

1029

1030
c

(sl NalaNaYalel amoMmMAanano foO0d =l a]

[xRalal

FNgr

L]

1009
1010
toz0
1430
L10aq
lasqa
1040

1070
10AD
1090
1100
1110

¥I= SORTIv2)

Do 1210 K=1,3
VCOSIKE= VCOSIKI /Y
Vi= VI®{GAMA/SCALE)D

RETURN
XX XX KX

END

BL2,B12

SUBROUTINE REFLEC (P, 2L ,ALFAR,CO5R]

Bil
Bt
ALl
Bll
a1
a1l
811
81l
a1
e1L

B2
812
Bl12
BlL2
Bl2
BL2

® TRW MULTIPLE=SLRFACE VORTEX-LATTICF PROGRAM ~ REVISED 8 AUG.T2 *BLZ
* PROGRAM DEVELOPED BY A.VY.GOMEZ (TRKW SYSTEMS} ON MARCH-MAY 19T] %Bl2

812

06 XX K 0CR 0N KA XK R XX XK XA KL KX AR XKL XXX AKX XN EE XX AN B2

DIMENSION Pf3)

COMMON/DATADI/ZKIN HLOUT KTL +KT2 fLINEX +LINES
COMMON /DATAD2/IFLGILS) EXECK{L5} +RAD
NAMELIST/REFLER/PXyPY X1, Y1 o PHI JALFAR RX,RY ,ZL,COSR

DATA X2/0.0/y Y2/0.07

a12
BI2
a1z
Bl2
a2
Bl2
Bl2

HAOCKXK XK XK RICR B XK R X KX 000006 XK K000 KX XX KK X XN B2

Px= PL3)

Py= P{1]

X1= IL/COSR

¥i= 0.0

PHI= —ALFAR

NOTE= 1FLG(10)=-1%

CALL ROTATE(PXPYaXlp¥Ll4PHI K2, Y2, AX.RY]
[F {NOTE) 10l0Q,1¢10,1000

WRITE (KOQUT.REFLEX)

CONT [NUE

RE=—RX

CALL ROTATEIRX4RY X2, Y2 fALFAR X1 YL 4P X4 PY)
If (NDTE} 1030,1C30,1020

WA ITE (KDUT,REFLEX}

LINES= LINES+24

CONTINUE

3= Px
P{L1)= PY

RETURN
KXKAKX

END

813,R13

SUBROUTTNE DMATIAIA,N,DETERM)

MATRIK [NVERSION WITH ACCOMPANYING SOLUTION OF LINEAR EQUAT IONS
VERSION 2 AGUTINE IDCUBLE PRECISSION-LANGLEY MATINY SUBROUT INE) *

ELZ
Bl2
B12
g12
gLz
Bl2
812
arz
Bl2
BlZ
812
B12
Blz
Bl2
Bl2
BLZ
;3 ¥4
Bl2
B2
8Lz
B12
Bl2
Bi2
812
812
alz
a1z
a1z
812
B12
alz
Bi2

B13
Bi3
BLl3
BL3
BL3
BL3
513
B13
Bi3

* TRW MULTIPLE~SURFALF VORTEX-LATTICE PROGRAM - REVISED B AUG,T2 *Bl3
* PROGRAM DEVELNPEQ RY A.V.GOMEZ {TRw SYSTEMS) ON MARCH-MAY 1971 =B13

BL3

RXOOCREX KA R0 R0 N0 KK IR X KR KX X K X XA KK AKX B LY

DIUBLE PRECISION RL,R2 4DETERM,AMAX,T,SWAD,PIVOT ,PIVOT]

DOURLF PRECISION IPlunT(71),A071,701,871,1

AT Lyl Bl lear e il

EQUIVALENCE {JRCh,JROW), [JCOLUM,JCOLUM}, [AMAX, T, SWAP)

=0

B13
13
ni3
B13
ALl
a1l

KEXXANHAKKKRHA XKD RN R KA XXX K XX KX ALK KK XKKE X KRR AKX KR K XXX XL KKK BL3

INITIALIZATION

[SCALE=D

Rl = L.f3s
R2=1.0/m]
NETERM=L.0

M0 1850 J=1.N
1 IvaT{JI=a
00 1530 [=L+N

SEAPCH FOR PIVOT ELEMENT

AMAX=(0,0

nn 1170 J=1,N

IF [IPTVOTIJI-§) 1100,1170,1100
N0 1169 K=1,N

IF [IPIVDTIKI-1) L120,1160,1750

9-66

aL3
ALY
413
at3
813
al3
813
B13
Al3
Al3
a1l
813
B13
A13
A13
A13
pL3
813
B13
Bl3

1810
1820
1830
1840
1850
1840
1870
1880
1890
1900

L70
180
130
200
210
220
230
260
250
280
210
280
290
300
310
320
330
340
1s0
360
3710
180
390
«00
%10
420
430
440
450
460
470
480
490
s00

230
240
250
260
270
280
290
100
310
320
aic
A40
359
160
arg
380
390
400

6793
6T9%
6795
6796
6797
5798
5199
5800
[1:1:3)
4802

6803
G804
6805
6808
6807
6808
6809
6810
6811
6812
6813
6814
LBLS
6816
8817
4814
4819
L820
6821
6822
6823
bAZ24G
6825
&B26
6827
8828
46829
4430
8831
6832
£833
6834
6835
4834
6837
6838
6839
6840
&B41
6842
4843
[L.E2Y
6B4%
6846
6847
4848
684649
5850
6851
6852

43853
6354
6855
4854
&485T
5858
&8%9
-1.1.14]
E361
6862
68562
6864
£BBS
(1111
8367
6868
6B 469
6B70
4871
SBT2
6873
6874
&8T5
6B76
6877
6378
8879
&880
6881
6882
4883
-1:F: 1
4885
4886
6B8T
6888
LLEES
6450
LLLE
&492



1120
1139
1140
1150
1140
1170

1180

[aXuNal

1190

LNty

1200
1210
1220
1230
1240
1250

1260
127G
1280
1290
1300
1310
1320
1339

™~ r

1340
1350
1360

1370

1380
1390

1400

L41¢

1520

L430

1440
L4550

IF {DABS{AMAXI=DABS{ALJ K}}) 1130,1160,1140
[ROW=J
1C0LUM =K
AMAX=ALJsK])
CONT INUE
CONT INUE

IF [4AMAX) 1190,11B0,1190
DETERM=0.0

1SCALE=D

G0 To 1750

KEXEXX

1P IVOT{ICOLUM)=TPIVOTCICOLUMI #1

INTERCHANGE ROWS 1O PUT PIVOT ELEMENT ON DIAGONAL

IF (IROW-TCOLUME L210,1310,1210 -
DETERM=—DE TERM

D3 1250 L=1.N

SWAP=A{ EROW.L }

AL JROWL1=ATTCOLLM, L]

A[ TCOLUM, L b=5WAP

IF (M) 1310,1310,1270

Do E300 L=1sM
SWAP=B{I20MW,L}

R{ IROWsLI=B{ICOLU¥,L)

A1 {COLUM,L 1=5HAP
TNDEX{ [« 1 }=1R0NW
INNEXL [+ 2b=1COLUNM
PIVOT=AL1COLUM, ICOLUME

IF [PIvOT) 1340,1180,1340

SCALE THE DETERMINANT

pIvovi=Piv0oY

1F (DABS{DETERMI=RL} L3BC,1360,1360
DETERM=DETERM/R L

1SCALE=15CALE+1L

1F (DABSIDETERMI=R1) 1410,1370,1370
DETERM=DETERM/RL

1SCALE=ISCALE+1

GO TO 1410

IF {(DABS(DETERMI-R2Z} 1390+1390,1410
DETERM>DE TERM#*A 1

ISCALE=1SCALE-1

IF {DAASIDETERM)-R2) 1400,1400,1410
DETERM=DE TERM®R |

ISCALE=1SCALE=]

IF (DABSIPIVOTI)I=A1) 1440,1420,1420
pIvOTI=PivOTl /AL

1SCALE=I5CALE+1

1F (DABSIPIVOTII-RL) L4TD.L1430,3430
PIVOTE=PIVOTE/RL

ISCALF=[SCALE+]1

GO TN 1470 .

[F (DABS{PIVOTEI=-RZ} L450+145041470
PIVOTI=P[VOTI*AL

ISCALE=ISCALE~-]

"1F (DARSIPIVOTI)~RZ) 145041460,1470

1460

1470

[aNalel

1480
1490
1500

oo

L5110
1520
1530

[aNaNal

1540
1550
1560
1570
1580
1590

nao

1s00
1610
1620
14630

[aNainl

1440
1650
1660
1670
1680
1690
1120
171D
1720
1730
1740
1750

PIVOTI=PIVOTI*R]
ISCALE=15CALE-1
DETFRM=DETERM*P [ VOTI

DIVIDE PIVOT ROw BY PIVOY ELEMENY

AL TCOLUM, [COLUME=T,0
DO L1%00 L=1.N
At ICOLUMsL J=A{ ICCLUM,L}#PIVDTY

TF {M) L540,1540,1520
DO 1530 L=1.M
B ICOLUM,E =8 LICCLUM,LE/PIVOT

REDUCE NON-PIVOT ROWS

N0 1630 LEsLl.N

I£ (LI-ICOLUMY) 15£041630,156D
T=A(Ll,ICOLUM]

ALLL, ICOLUMI=0.0

00 1590 L=1l«N
AIEI,LIHQILlle-ﬂ(lCDLUH.L‘*T

TF (M) 163D,1630,41610

DG 1620 L=1,H

BILL L I=B(LLeL)-BUICOLUM LY ST
CONT INUE

INTERCHANGE COLUMNS

PO 1740 I=1sN
L=pN+1-1

IF CINDEX{LeL)=TADEX{L +2}) L6T0,1T740,14670
JROW=INDEXIL 1)
JCOLUM=INOEXTL 2}

NN 1730 K=1l4N
SWAP=AL K, JROWI

ALKy JROWE=A Ky JCOLUM]
ALK JCOLUM b= SWAP
CONT INUF

CONT INUE

RETURN

9-67

Bl13
83

Bl3

813
813
B1Y
L3
B13
813
BL3
Bl3
811

BL3
B13
Bl3
8l3
Bl3
Bi3
813
a13
alLa
B13
813
B13
613
Bl3
813
B13
Bl3
BL3
BL3
B13
L3
Bl3
B13
BL3
6813
B13
813
B13
B13
B13
a13
B13
813
B13
813
8l
813
Bl3
B13
BL3
Bl3
a13
a13
813
613
213
813
BL3
alL3
BL3
R13
Bl13
BL3
BL3
Bl13
Bl3
Al13
BL3
Al3
Bl3
813
BL3
B13
Bl3
B13
813
B13
a13
Rl3
a13
B13
813
B13
6813
RL3
B13
Bl3
Bl3
B13
B13
Bl13
B13
BL3
813
813
B13
fl3
a13
BL3
a13
BL3
BL3
Bi3

510
420
430
460
450
450
&T0
&80
450
500
5L
520
530
540
550
560
510
580
590
400
&10
620
630
40
450
460
470
&80
690
700
Tio
T20
T30
740
750
750
770
780
790
8¢0
alo
320
830
a0
2350
as0
87d
880
89g¢
00
S0
20
230
940
950
980
270
FBQ
990
1000
1010
1020
1030
1040
1050
1060
1010
1080
1090
£LOD
1110
L1120
1130
1140
115¢
1160
170
1180
1170
1200
1210
1220
L1230
1240
1250
1240
127G
1280
1290
1300
13t0
1320
1330
1340
1350
1360
1379
1380
L399
1400
1410
1420
1436
1440
1450
1460

6893
4834
6895
6894
6897
5898
4899
5900
6901
6902
4903
5904
5905
6906
5907
6908
5309
6910
6911
6912
6913
&914
6915
LLIN]
8917
4916
4919
6920
6921
§922
4923
6924
6925
5926
6927

T 6928

5929
69130
6931
6932
6933
6934
69315
6936
4937
5938
6939
6940
941
6942
6941
£944
£945
&945
69AT
bS48
£949
4950
6951
5952
5953
5954
5955
84956
HA%T
6958
6959
6960
6961
6962
6943
6964
6965
5965
5987
L968
L96Y
89TO
8971
6912
5913
5974
6975
5978
6977
5978
5979
6980
6981
982
6383
4984
6985
L6
6587
B98R
5989
6950
#9901
64997
6993
994
5995
996
LIRS
5998



takel

©“ [aXaEalnNa¥al NN a

ao

(al [aRaNaRaNaXal o0 da

[aale -] [alal

(aNalaRaNals]

aon

[aEaNalE-]

©

FNR

FoR

™
2
Ll

1040
1010

1020
1030

1as0
1050

1063
L3770
10R0
1090

110D
1110

FDR

XXNARX B13
B3

END B12

Bl4,Bl% Bl
T Bla

Ble

Bl4

SUBROUTTINE DOTPLA,8,C) Bl4
a14

® THW MULTIPLE=SULRFACE VORTEX=LATTICE PROGRAM = REVISED 8 AUG.TZ #pls
¥ PROGRAM DEVELOPED 8Y A.V.GOMEZ (TRW SYSTEMS} ON MARCH-MAY 19T1 *Bl4&

814
000006060 XK JOUOOOE X XX KKK XX XXX KEAKAAX X AKX XNXBL%
Ble
DEMENSION AL3),B(3) Bl4&
C= ALL)*BI 14+ A{2)eBC2)+ AL3)*B(3) 8l
gl4é
RETURN Bia
KX XRXX B14
Bls
END Bl4
ALS:R1S als
BLS
B15
BL5
SUBRQUTINE CROSP( A,R,4C) BLS
B15

* TRW MULTIPLE=5LRFACE YORTEX=LATTICE PROGRAM - REVISED B8 AUG.T2 #B18
* PROGRAM DEVELOPED BY A.Y¥.GCMEZ (TRW SYSTEMS) ON MARCH-MAY [9T1 #BlS

B1S
YK D00 000K 0002030 0K X X XX NKX KKK XARE X XK XXX KA AARNKKK K AAKK KX XBLS
BlS
DIMENSTON A{3),8{3),C(3) &15
AlS
TOLI= ACZI*R{I) ~ A(3}*B(2) ;18]
CLZYV= A(3)¥B{L) = A{lI*R(3) Bl5
C{3)= ALLI¥BL 2} - A(2)%*B(]) R1S
B1%
RETURN BLS
AKX XX AlLS
B15
END B1S
Blé,B16 816
816
olé
als
SUBRDUTINE ROTATEL X,¥,y XO,Y0, PHI, XF¥YF, XT,¥T |} BL&
Bl16

® TEW MULTIPLE=-SLRFACE YORTEX-LATTICFE PRUGRAM - REVISED B AUG.T2 #Bi&
* PROGRAM OFVELOPED BY A.V.GOMEZ (TRW SYSTEMS) ON MARCH=-MAY 1971 eBlé

Bl&
KKK XK IO ORI IR KKK AL XL MAX AKX ML KL A RE XX R XKLL AN XK XA XXX BLS

Rle
KS = X=X0 Bl&
¥5 = ¥=¥0 Bla
RHM= SQRT( X5k&2 + Y5ka2}) B1&
ERROR= £,0001 816
TESTX= ABS{X5)-ERROR Blé
TESTY= ABS{YS}—-ERROR Blé
IF (TESTX] 1000,1000,1020 Bl&
1F {TESTY) 10106,1C1l0.1020 Bls
IET= 0.0 8ls
60 TO L11a BL&
LET= 1.5TOT95* [¥YS/ABSEYS)] - XS/¥S Blé
Ga 10 116 Bla
TET= ABSIYS/X5) Bl&
TF {TESTY) 1050,31L50,1040 Ble
ZET=ATANCZEY) )
CONT INUE alé
IF [XS) 1D70,106C, 1060 )
IF (¥YS) 1100,141C,1110 alé
1F LYS} 1090,108C,1080 ale
LEY= 3.k&159 - IFT ais
G0 Yo 1110 16
ZETz 3.14159 + ZE7 8la
G0 YO 1ll0 Bl6
IET= 6.28318 - ZET ale
CONTINUE a15
IPP= PHI + ZFT Ble
XR = RHOECASE2PP) B1s
¥R = RHOSSINIZFRP} fle
XT= XF + XR ale
¥T= ¥YF + ¥R A1k

Ale
ZETURN ALG
XXXAXX Bl&

8lé
FND Bl6
ALT,+B17 817

aL7

H1?

a17
SUBROUTINE CURFIT{X,Y,As Ny DY1,0¥2, Kl,K2) a1y

By

9-68

1470
1430
1490

1§14
130
200
P48 ]
220
230
240
250
260
270
280
29¢
ano
21a
329
330
340
150
350
It
1890
ERL
400
410
420
430
440
450
4460

10

aq
40
5a
&0

6999
7000
7001

7002
7003
7004
7005
7006
7007
TO0B
mee
7010
7011
TOM2
7013
ToLl4
T016
TO14
TORT
TO18
1019

1020
To21
T022
1023
TO2%
T02%
7026
T027
D28
1029
1030
103l
T032
7033
T034
7035
7036
7037
7038
7039
To40

TO41
TOh2
1043
ToM4
7045
TO&e
7047
1048
T049
1050
7051
7052
TOS53
1054
TOSS
Ta56
1057
1058
7059
7060
1061
T067
7043
To64
Toss
Tos6
TOs7
7088
T069
TR0
oM
7072
Tora
1074
TOTs
e
TOTT
7078
013
083G
TOBL
T082
7083
To84
r04as
10846

Ta87
ToBa
7089
7090
1091
T092



c * TRW MULTIPLE~SLRFACE VORTEX=-LATTICE PROGRAM = REVISED B AUG.T2 *BLT
C « PROGRAM DEVELMPED BY A.V.GOMEZ (TRW SYSTEMS) ON MARCH-MAY L19T1 =817
c BL1T
[4 HO000X00X0EX KK X X000 XK XX XXXN XU XA XK XXX KA KA XK RXRAXXXXKKXNNALT
C . BLY
DIMENSION X{2Z21,Y(22) ¢Al42] 481(42),C(L} BL7
[4 AN RERRREP IR A S IIA R E B ARAS AR KA NS B17
T BL7
c TOCI0CK K00 KRN0 XK KO0 KX K KKK XK KKK KKK HXI XK XAAM KN XXX AKX ANAKRBLT
14
Cavees FOR THE WHOLE TABLLATED TABLE a1z
t X{T) = [MDEPENDENT VARTABLE.wasal=leN (GIVEN) BLT
C Y{I) =» DEPENDENT VARIABLEs+enel=14N {GIVEN) B17
c N =2 LENGTH OF Y=yvS$=X TARLE (GIVEN) a7
C DYl = LST OR 2ND DERIVATIVE AT LOWER ENO OF TABLE BT
C pY2 = LST OR 2ND DERIVATIWE AT UPPER END OF TABLE 817
C KL = | encessDYl = LST DERIVATIVE (GIVEN} 817
C KL 2 2 seesseD¥l = 2ND OERIVATIVE (GIVEN) ’ B1T
C KZ * 1 suesasD¥2 = LST DERIVATIVE (GIVEN) B17
c K2 = 2 evauss¥2Z = 2ND DERIVATYIVE (GIVEN) BLT
= aLy
L THE DIMENSION CE1) MUST FOLLOKWS THE DIMENSION OF 8 Bl17
T MIYIMUM DIMENSION OF B I5¢esase 2820 B17
[ DIMENSION OF A& 15 SAME AS 8, BYT GIVEN I'N MATN PROGRANM a1ty
c BL?
C ALY
c K00 I0O0000 00000 0O X 0D XX LXK XX R XRX AR LK BLT
c aL
[+ B17
C A1y
cli1i=0.9 817
NANG= 100 817
[ n17
Nl = KN=2 al7
cl = Xt2)=X{1} . a17
1F (£10 L1LTO.1170,1000 B1T
1000 G0 TO (1D14G,1020) 4Kl mT
1010 Rilt = 0.0 B1T
ALL) = [DYLl=t¥E2)-¥d41))/C1Y/CL RLT
GO TO 1030 Bl1?
1020 B(1Y = -C1L Bl7
a{l) = -DY1/2.0 B17T
1030 4 = 1 B17
C By
IF (N1] 1150,1090.1040 ALy
1040 1= [NFNG-N) 1150,1050,1050 al17
C 817
1050 DO 1060 T=1,N1 B17
K = [+l al7
J o= Jel B17
€1 = RIKp=xcll B17T
€2 = X{K+11-X{K} B1T
C3 = YiK)=Y(I1] 817
Ch = YIK+L)=Y(K} 8L1?
c5 = C3/C1-04/02 304
Ch = C1/C2 aLT
cr = CIeC2 BLY
Ald) = 1.0/Co*{Cl=BIJ=101} B17
adJb = {CS/C2-Ca%AlJ=111*BLA) BLT
Joa Jel BLT
Bld) = 1. 0/11-C1-C2)/CT=Co*aL 1IN A17
AlJ) =A=15/CT=Co*ALJ-1)}%BLN B1T
10&0 CONTENUF B17
c a17
GO TO (10TD,108010+%2 BLT
LOTO ALJ4L) = (DY2-CasC24L2%AC 1 N/ (C2*(BIJI=C2)) 30
G0 TO 1120 817
LOBO BLJ+L) = (DY2/2.4A0JH) FI-2.2C24BLI) BLT
GO T 120 BL7
[ B17
c STATEMENTS 42 TO 44 ARE FOR N=Z ONLY BL7
C RLT
1090 €3 = K1 : B17
€2 = 1.0/C3 |17
GD TN (1100411101 .K2 817
1100 ALJ4L) = {{YI2)-Y(LH/CL=A{J)®C1~D¥2) FICL*CLEwC2 817
GO TO 1120 81T
1110 A(J41) = CI*[{DYE+2.0%A{1)) /14, 0%C1D) BLT
c 817
1120 J = 2¢(N-1) B17
[ BL7
1130 J = J=1 q17
IF 4J) 117041170,1140 a17
1140 A(J) = alJI=BEJI*A{Je 1 B17
GO TO k130 B1T
C 817
C BT
1150 WRITE (44 116D1M+NRNG BiT
t caLL EXIT ALY
LLGD FORMATIGHON =T1%,3X9HIN LURFIT/31H s.s.e.N MUST BE IN THE RANGE B17
1 13HBETWEEN 2 ANDIS/3GHCO*INCREASE DIMENSION DF H IN CURFIT BIT
2 19¢IF N 15 TOC LARGE /fL2HOB = 2%(N-1) } B17
EL7D RETURN B17
C 17
[ RXXRXX AT
[ alT
ENT Bl17
¥ FOR 818,819 BiB
s Blg
[ 18
c B1s
SUBROUTINE CURVE (XY 4, XP¥PLDYPLN,IT) AL8
C B18

9-69

230
240
25¢
2460
270
280
290
390
310
320
3130
340
aso
340
370
g0
g0
00
410
%20
430
&40
450
450
470
480
490
500
510
520
530
540
550
560
S57T0
5480
590
800
610
620
630
540
650
560
570
680
&90Q
100
110
120
T30
T40
750
760
TT0
TAD
730
BOO
aio
azo
830
840
850
B&0
870
L1
890
g
910
920
230
T40
950
950
970
980
990
1000
1010
10240
1330

10
20
in
40

-3

7093
7094
7095
1096
7097
7098
T09%
7100
7101
7102
7103
TLO04
7108
TL106
TLOT
TLOS
TLO9
10
Till
Tl12
T1L3
Tils
TiLS
711&
7117
Tll8
7119
7120
7121
mnazaz
T123
124
w25
Tizé
Tzt
7128
T12%
7130
7131
7132
7133
TL34
7135
7136
TL37
TL38
T139
TL40
Tl4l
T1a2
TL43
T1 &4
7145
T1aé
T147
Tlhe
7149
7150
TL51
T152
7153
T154
1155
TL56
7157
7158
7159
7160
7161
Tie2
TEE3
Tié4
TL65
Ti66
7167
TleB
7169
TL70
717l
TL72
TL73
T1T%
T115
TLTE
TL17
7178
LARA]
7180
TLBl
TLe2
TL83
TLRS
7185
Ti84
T1A7
7188
T18%

1190
1191
T192
7193
TL94
7195



[aEalalaNaEalaNaNaRaloalala el ol [zEuNalaNel

[ X2l

[alaXe¥aNalal anna

™

[z

[sXalaNalel

(s Xnl

sl sNaRaRaNaNeNale o

s

1000

1010
to20

1830

1040

1050
Lo60

1076

[ J1-14]

1090
1100

-
=]
»

Lo0a

1010

1020

FOR

® TRW MULTIPLE=-SLRFACE VORTEX-LATTICE PROGRAM - REYISED 8 AUG.T2 #RtH
* PROGRAM ODEVELOPED BY A.V.GOMEZ (TRW SYSTEMS) ON HARCH=MAY 1971 *B18

18]

30K X000 00K 00M 200K X060 K K R0 K XK XXX MK XK AR XX AAAN XXX KN XABLY
B18

OIMENSTON X{2Z2Zhexi22),41042) 819
RN R R RN NS ER Rk R R 818
818

KAKUKKKKXNK AKX HRAXLHCX KA E LRI AAXK L AHE XN LENLX XM KX E KA R AR BLE
B13

JUSING AT} COMPUYED I[N CURFIT SUBROUTINE B1g
AP = A PARTICULAR VALUE OF =X= ([GIVENF B18
¥P = A PARTICULAR VALUE OF =Y¥- Bl8
oYp = DY/DX AT -XP- BLA
IT = EFFICTIENCY CCNTROL ENDEX  {GIVENE gla
IT = 1 .eessONLY YP 15 COMPUTED 818
IT = 2 uesaaONLY GYP [5 COMPUTED B1&
IT = 3..+.+BOTH YP AND OYP ARE COMPUTED B18
818

KXAXKKXAK KRR A A XXX RN ALK AX K AR AR AXK LXK AL RN XAXK (KK B LA
818

ale

18]

1 (xEEb-%P3) 1020,0020,1000 B18
Ll = X{2)-X41) ara
DYP = {YUZ)=Y{Ll}I/CLehlL)*C) 818
GO TO {1016+1L00,10100,4I7 ! 818
¥O = Y{11+DYPR{XP=X{L)} 23 4]
G0 TO 1100 Bla
N =N 3%}
1F ¢XP=XIN]) LOSC,L030,1030 Blg
N2 = Z2¥(N-1) B18
Cl = X{N}=XIN-1) 818
OYP = IYIND=YIN=L)B/CL=A{N2=L)®(1=A{N2)*C1oC] al1e
G0 To {1040,11000,10400,1T BIB
¥YP = YIN)+DYPH {XP=xN]]) Bl8
G0 10 1100 Ble
1 =1 -1}
1 = I+l ala
1IF (A{I1-XP) LOSCEDTOL10TO alg
K = 2%1=2 Bia
L1 = XP=X{I-1} B18
£2 = xt1i-xp 818
SLAPE = (YUI)=¥EI=-LDI/Ex{[0=-X{I=1}} 818
GO TO (1080.1090,1C80k,IT 8lsa
YP o= YUI- 1 e{SLDOPE+ALKI*C2Z+A(Ke 1) #CLEC2§0C]) :}Y:)
G3 TO (110041090,10901,TT Ble
O¥P = SLOPE #a{K}*IC2=-C1)+ AfKel) 92, %C2=CL}*L] a18
RETURN BiB
XXXXXX Blg
618

END Bla
B819:al19 BLY
819

&8l9

g19

SUBROQUTINE PAGE BL9
BL%

* TRW MULTIPLE=SLRFACE VORYEXK-LAYTICE PRAOGRAM - REVISED B AUG.TZ2 *nl9
* PROGRAM DEVELOPED BY A.V.GOMEZ {(TRW SYSTEMS) (ON MARCH-MAY 1971 *BtY

BL9

KICKJOCKKXRIO0O0XN 00K XX 00K X00K XX XK KX 0000CKK X000 K X X0 K KX XNEA XK XS LS
81y

CAOMMONSOATAQD/NSTL L ALFAL LCMAK L ZHT L FLAPDX,ALLADK{Z) Bl

- WTITLE( L4 fSTORE (14D Bl
819

COMMOM/DATADL/KIN  ZKDUT  (KT1  ,KT2 sLINEX s LINES Bl9

A9

CIOMMON/DATAG2/TFLGLLS) +EXECKALS} JRAD 4 PIE 819

819

. Bl9

FORMATEZAMIIOBFLAG 1 2 3 & S5 & 7 B 9 10,2ZX,l346,42,3X, Bl9

1 4HPAGEs /s 2K+ SHVALUE 1 X 100 3,2%, 819
2 SHALFA2,F6.2, 2Ke THMACHNG A (F 804 42 X e 6HFLAPD= o F6 .2 4 2XyJHAILEROND=y  B19
3 2F8,.2, 2K, IHAL TLYUDE=,F 6. 2,2 X, T4, /791 %) a9
a1y

819

XAXIIOOCK XA XX XXX AN KAAXRXKARAXRAX XXX XX LR ORI XX KX KA X XK XA K XK B LD
B1%

BLY

IF INSTU-19T1} LCLD,1020,1010 B19

NSTU= 971 B19

NE= @ B19

NP= NP+L Rly

WR [TE {KOUT,1000) (TITLELL Y o1=1,143 (A1FLGETTaT=141C)ALFAD, CMAK, FLABLS

IPDXy (AILADXE1D o 1=2,2) o ZHO, NP 819
LINES= 5 A19

a19

RETURN B1%

XXX K AX B1Y

B19

END ' Bl9

B20,B820 R20

B20

B20

B20

M& IN ADYTINE 820

TEST MATRIX INVERSION B2o

R20

* TRW MULTIPLE-SLRFACE VORTEX=LATTICE PROGRAM - REVISED B AUG.T2 %820
* PROGRAM GEVELNPED BY A.V.GOMEZ (TRW SYSTEMS) ON MARCH-MAY [9T1 *B20
B20

10

80
90
La0
lio
120
130
140
150
160
170
1480
130
200
F4 1]
220
230
240
250
260
270
280
290
ano
310
azo
3130
140
350
A60
370
k1.1 ]
350
400
410
420
430
440
450
460
470
480
420
500
510
520
530
540
550
560
5T0
580

210
220
230
246G
250
260
273
280
29¢
100
210
320
330
340
350
360
aro
380
390
400

T196
T197
T198
Tl9%
1200
T201
1202
T203
T204
1208
T206
1207
T208
7209
TZ10
T21t
T212
1213
T214
T215
1218
T217
1218
1219
7220
1221
7222
1223
T224%
7225
7226
227
7228
T229
7230
7231
7232
7233
T234
T235
T236
7237
7238
7239
7240
T241
T2
7243
T2 44
T245
T2%d
T24T

T248
1249
7250
1251
1252
1253
T254
T255
T256
7257
T258
T25%9
T260
7261
T262
7263
T2e4
T265
T266
TJ267
T268
7269
7270
7271
T272
T273
7274
7275
T2Te
7277
1278
7279
rTzap
1281
7282
7283
7284
T2R5
72886
1287

1288
T289
1290
1291
r292
7293
T294
1295
1298
7297



[aNa)

(ol [aNaXaNaRal

1009
1610
1020

1030
1040

to50
1060
1070

JO 0200 X060 X6 3 000U 00000 XK K X B0 KR IO 00K XXX (KX XXX XX K B2O
- B2D

DNURLE PRECISION OELTA AMATUTL TL) ,BMATITL,71) ,CMAT{TL,TL) 820
FORMATI (10X, 15, 2F1h,% } ) B20
FORMATL 1Xa/0LX ) 820
FORMATE 4 1QX, 54 1PEL&.&Y }) B20Q

820
000K 00X 6000 K00 X0 XI0000K KR XIS XX XXX XX AKX NAAK Y KARXAX KX B2O

Bz

BZD

820
NOR= § B20

820
AMAT(L. 1) = 1.032 820
AMAT(1,2) = T.B865 B20
AMAT(1,3) = 3.21¢ B20
AMAT[Ll,4) = 3.031 820
AMATIL1,5) = 1D.32 . 820
AMAT{2,1) = 7,68 ! 820
AMAT[2,2) = —6.38 820
AMAT(2,3) = 8.900 j:F ]
AMATIZ2,4) = -L.02 : BZ0
AMATI2y5) » 5.49C B20
AMATI3,1) = 3.020 azn
AMAT(3,2) = =3,3¢ B20
AMAT(3,3) = —1].¢7 BZD
AMAT(3,4) = 4.180 B20
AMAT(3,5) = -31,560 B20
AMAT(4, L) = =2,93 B2D
AMATI4,2) = S.8TC BZQ
AMAT(4,3) = B.323 Bz0
AMAT(4,4) = 9.072 B20
AMATU{&,5) = 0.0378 a0
AMAT(S,1) = —,06178 B20
AMATIS, 2] = 7,102 820
AMATIS,3) = 9,992 - BZO
AMAT(S,4) = 0,97E 020
AMAY(S,5) = 1S.Lé 820

B20
oD 1040 J=1,NDR B2O
no 1038 K= 1,NOR Bz0
BMATI S = AMAT{J WK BZO
CONT INUE 820

azQ
CALL DMATIN(AMAT,NOR,DELTA) BZ0

B2%
nn 1070 K=1,NOR B20
00 1060 J=1,NOR 820
CMAT{J,KI=T 0.0 B2D
no 1050 L=1,NOR 2O
CMAT doiki= CMATLJ,K) + AMAT(J,LI*BMAT LX) BZ0
CONT INUE :¥d:)
CONT THUE BZY

B20
CALL PAGE 820
WRETE [6:102000{AMATUJ k] sJ=1 »NORD ,K=1 4 NOR) LELE
WRITE [641010) 820
WRITE [4,1020)1 (BMATHJ K] ,J=L,NCRI K=1 4NOR} B2D
WA LTE (641010} A20
MRITE {6 102000ECHATEI,K] yJal yNCR) K31 4 NORY BZO
WRITE (4410101 820
"WAITE (&,1010) 820
WRITE [&y1020)DELTA a20
sTOP B20
END 820

9-71

110
L0
130
L40
150
140
L70
180
190
00
210
220
230
240
250
260

280
2990
300
1o
azo
330
A0
3s0
260
aro
180
a9
400
410
%20
430
440
450
460
470
460
%90
500
5.0
520
530
Sag
550
560
570
580
590
a00
610
&2d
630
640
650
650
670
[-1:24]
&30
100
70
720
T30
140
T50

1298
7299
7300
7301
1302
1303
T304
1305
7308
7307
7308
1309
7310
111
1312
1313
7314
7315
316
7317
7318
7319
7320
1321
1322
7323
7324
1325
7326
1327
7228
1329
7330
7331
7332
1333
1334
733%
7336
1337
1338
1339
1340
7261
1362
7343
7344
7345
TI4s
1347
LELY:
1349
7350
7351
1382
7353
7354
1358
1356
1357
7358
7359
7360
7361
1362



