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SUMMARY

A theoretical wing-jet interaction theory is presented for predicting
the ground effects for upper—éurface-blowing configurations. The formulation
predicts the variation of circulation forces and jet reaction forces in ground
proximity as a function of ground height. The predicted results agree well

with available experimental data. It is shown that the wing-alone theory is

not capable of predicting the ground effect for USB configurations.



List of Symbols

aspect ratio

span

cﬂord length

mean aerodynamic chord

drag coefficient

sectional 1ift coefficient
lift coefficient

lifting pressure coefficient
propulsive thrust coefficient
jet momentum coefficient
equivalent jet diameter
ground height of wing aerodynamic center

ground height of mean surface on which the vortex
is distributed.

ground height of USB flap hinge
unit vector in the x, y, and z directions

characteristic jet length which is assumed to rotate
rigidly in ground proximity

Mach number

coordinates normal and along the jet surface, respectively
unit normal vector

length of the approximately straight portion of the jet
=0,/ p;

induced velocity components in the x,y, and z directions,
respectively.

velocity
rectangular coordinate system with positive x-axis pointing
downstream, positive y-axis pointing to the right and positive

z-axis point upward.

camber ordinate



a angle of attack

6f ‘ flap angle

Gj jet deflection angle out of ground effect
65 jet deflected angle in ground effect

Y vortex density or flight path éngle

A taper ratio

A sweep angle

u = Voo/Vj

u' = |1 cOS

$ nondimenéional velocity potential

] nondimensional additional velocity poﬁential due to jet interaction
o density

8 pitch attitude angle

Subscripts

G ground effect

i image

j jet flow

o external flow

w vwing

wj wing flow with jet Mach number

wo wing flow with freestream Mach number
T circulation

© freestream or free air



2. Introduction

Recent investigations of ground effect on aerodynamic characteristics
have been stimulated by the interest in powered-1ift STOL airplanes. Gratzer
and Mahal (Ref. 1) have concluded froﬁ analyzing experimental data and theore-
tical study that the powered-lift ground effects will generally be adverse,
i.e. with substantial 1lift loss. Early wind-tunnel data on augmentor wing
and externally-blown-flap (EBF) configurations have also indicated adverse
ground effect. However, the opposite has been found from flight tests of
Augmentor Wing Aircraft C-8A and EBF aircraft YC-15. This disagreement of
wind-tunnel and>flight data has prompted Campbell, Hassell and Thomas (Ref. 2)
to examine carefully the wind-tunnel data. They found that most of the dis-
agreement could be traced to the wind-tunnel models which were not reﬁresentative
of the aircraft in wing sweep, taper ratio, flap angle, etc. and to the différent
operating lift coefficients. When a correct YC—14>model with upper—éurface
blowing (USB) was tested, generally favorable grouhd effect has been obtained,
except at high angles of attack (Ref. 3).

In an effort to study theoretically the ground effect of the jet flap and
EBF configuraﬁions, Gratzer and Mahal (Ref. 1) employed the cbnventional vortex-—
lattice method with flat wake to simulate the wing circulationblift. They in-
dicated that if the jet reaction 1lift is less than 307 of the total 1ift, the
wing-alone method of ground effect analysis without directly representing the
jet is valid. Stevens and Wingrove (Ref. 4) used a simple horseshoe vortex to
predict the ground effects of augmentor wing C-8A and EBF aircraft YC-15 and
found that the predicted increase in lift in ground proximity is generally less
than that obtained from flight tests. An accurate 3-D thin jet flap theory was
presented in Ref. 5. Some ground-effect calculations using that theory was
given in Ref. 6. The predicted list is in generai hiéher than the experimental
values. No theoretical methods for USB configurations in ground effect are

available, however. 4



The main purpose of the present investigation is to extend the USB
jet-wing interaction theory reported in Ref. 7 to treat the ground effect
pfoblem and to present some calculated results.

3. Theoretical Formulation

For the present analysis, the basis assumptions made in Ref. 7 are still
valid. That is, 1) the unperturbed jet flow and freestream are uniform, and
the perturbed flow field in each region is governed by the Prandtl-Glauert
equation with Mach number M° or Mj’ for the freestream and the jet floﬁ,
respectively; 2) the jet is of constant shape and at a small deflection angle;
and 3) the effects of fuselage, nacelle, and wing thickness are not included.
The boundary conditions require that the jet surface be a stream surface and
the static pressure be continuous across it, in addition to the usual wing
surface tangency condition. To account for the difference in Mo and ﬁj, the
linearized problem is regarded as the sum of the wing-alone flow field‘and the
additional flow fiéld due to jet interactiom. The-aforementioned boundary
conditions —— jet stream surface condition, jet surface static pressure continuity
and the wing tangency condition, in the linearized form in free air, are given
by, respectively (see Ref. 7),

-—

Y, .b‘\ka‘_ - = V'ﬁ__(l-/u‘> ’b:Pw;, A

2Mm . Im %.é T 3= ?m ‘ (1)
¥, o 28, 2
5o T TY s = T gt T ——at‘“ (2)

>\,
2 = 3

22 ©

where the subscripts (o,j) denote the outer flow and the jet flow, respectively,
¢ is the additional nondimensional veélocity potential due to jet interaction and

a
¢ the wing-alone velocity potential. V, is the freestream velocity vector and

(i, e) the unit vectors normal and along the jet surface, respectively. With
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shallow jet approximation, n = k and e = i.
In addition,

/J.' = M cos (4)

M= Vw /Vj (3)
In Eqs. (1) and (2), 6wo and ij are the wing-alone velocity potentials

satisfying the wing surface tangency conditions:

?J’W(Mo) ?Zc (6)
—-—'_3 p — 2 x - +am0<
»¢,;(M;) =22

wilMi) _ 7
=z =% -t i

The above problem has been solved with the vortex distribution on wing and
jet surfaces through the quasi-vortex-lattice method (QVLM) (Ref. 8).. The
jet flap effect within the present thick-jet formulation and the Coanda jet
reaction forces have also been included (Ref. 7). The total aerodyngmic
characteristics are obtained through integrating the calculated pressﬁre
distribution. ' |

In ground proximity, the additional boundary condition of no flow-through
at the ground plane can be satisfied by using image vortex distribution with

opposite circulation as illustrated in Fig. 1. In Fig. (la), the

W/// CJ; ét’/////////A

—— f\ 7N
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TITATTT777777777 approvimared 7//////)%//////////
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(b) Mean Surfaces

Figure 1. Geometry and Vortex Pistribution in Ground Proximity 6



ground height h is assumed to be measured from the wing aerodynamic center
or some reference point. Fig. (1b) shows that in the present linearized
theory, the location of the wing mean surface is taken to be at hl’ where hl
is the ground height of 3/4 chord point of the mean aerodynamic chord fér
clean configuration as indicated in Ref. 9, and is taken to'be the ground
height of the trailing edge of the mean aerodynamic chord for configurations
with flap deflection. latter choice is to account approximately for the
larger wake deflection associated with flap deflectionm. The induced velocities
on the wing and jet surfaces due to the physical wing and jet vortices are
calculated in the usual manner as shown in Ref. (7). The effects of the image
vortices are twofold. Firstly, they will induce upwash on the physical wing
and jet surfaces. Let VE be the velocity vector induced by image horseshoe
vortices at a given point on the wing:

- A A A .

V= AW T3 T okwg (8)

As shown in Fig.(la), the unit normal vector on the wing surface is given by

A N A
m =4smB + kcosb (9)

It follows that the upwash induced by the image vortex is

-— A A} :
Vyon = WyeosB + W ;smO Wy + w6 (10)

Although u,8 is a second-order term, its retention improves the accuracy

i
(Ref. 9). As can be seen from Fig. 1, this backwash term uie is to produce
downwash on the wing if 6 is positive, thus reducing the loading. This is

consistent with the 2-D solution given by Woods (Ref. 10):

- . c .
Cp =2Tsina [ 1= (Fp)sink + --- ] (11)
where the second-order term in a is to reduce the lift coefficient. In Eq. (11),
a inside the brackets is the same as 6 in the present formulation. Flight test

results also indicate the same trend (Ref. 4). Eq. (10) is to be incorporated

7



into the left-hand side of Eqs. (1) and (3) and also the wing-alone problem

Eqs. (6) and (7). Similarly, the image-induced x-perturbation velocity

will be included in Eq. (2). Note that only 2V > 2 Y. and ‘iﬂ
2N S 2Z

are affected by the image vortices. Secondly, the image wing and jet vortices
will induce backwash on the wing to reduce the freestream velocity. Thus,
once the vortex strengths have been calculated by satisfying the boundary .-

conditions with ground effect, the lifting pressure will be given by

acy = 24, cosx (1 +u;) (12)

where uy is the backwash induced by the image vortices and is usually negative.
The wing vortex density Y, is the sum of wing-alone vortex density and the |
additional vortex density due to jet interaction. The term involving u, in
Eq. (12) is again a second-order term.
The special features described above for the ground effect are concerned
only with wing circulation loading. Examination of some available USB‘force
data (Ref. 11) indicates that the lift component of ﬁhe jet reaction will be
decreased as the aircraft approaches the ground. This implies that the USB
jet deflection angle will be reduced if the ground height is small. This
possibility has also been suggested by May and Bean (Ref. 3). The fundamental
idea behind this concept is that as the nearly rectangular jet impinges on the
ground, the increase in the upstream static pressure would fofce the jet to
deform further in the downstream direction. Since the jet deflection angle is
not constrained in tﬁe USB case, it would be decreased to accommmodate the stronger -
jet-cross flow interaction in ground proximity. Since the exact theory for -
this phenomenon is certainly complicated and is not available at the present time,
the following empirical theory will be used for the present purpose.
Because of the similarity between the present case and a round 5et in the

cross flow, Margason's formula for the round jet trajectory (Ref. 12) will be

used as a first step:

£ o AT 2V (Z)cts |
> %‘m‘sf(?D) () oty (13)



Differentiating Eq. (13) with respect to z gives

d(x/p) _ _ 3BMT 2V _ t5.
d(z/) 4s‘m*gj<:>) dle

where T = 3“>/ Sj . At this point, it is assumed that the jet possesses

(14)

a characteristic length. When it touches the ground, the reduction 6f the jet
deflection angle becomes possible. This characteristic length will be calculated
as follows. First, the two terms on the right hand side of Eq. (14) are

equated and solved for z which will be denoted by z'c. Note that the first term

represents the effect of cross flow interaction. Thus,

| E [ |
J’I—E_S/%Z?i (15)

When this expression is used to check against the experimental data on a

round jet, see for example, Fig. 12 of Ref. 13, it indicates approximately the
straight portion of a deformed jet. However, Eq. (15) shows that at Gj = 90°,
the straight portion of the jet will vanish. This is not so accordiné'to the
experimental data. Therefore, Eq. (15) is to be adjﬁsted for correct representa-
tion at Gj = 90°. In addition, two more assumptions are made. First, the
characteristics of the USB jet for the present purpose, i.e., u and T, will be
evaluated at the USB flap hinge, and will be denoted by ¢ and T. They will be
.obtained by the method shown in Ref. 14 for a turbulent round jet. The diameter
D in Eq. (15) is taken to be the equivalent round jet diametef Do at the USB

flap hinge. Second, Unlike a round jet in a uniform cross flow, the USB jet

is subject to the interference of wing flow field and the uniform ffeestream. It
is assumed that the jet angle to be used in Eq. (15) is the average of Gj and Gj +

«, to be denoted by Ej:

3}. =& + * /2 (16)

Accounting for the above assumptions, Eq. (15) becomes

Zl| _ [Z /0.135% sin2d; (17)
:D, /:[ PR —




where the constant 0.135 is obtained by correlating with the experimental
data shown on Fig. 12 of Ref. 13 with gj = 90°. The length of the approximately

straight portion of the jet is therefore given by

!

zc.
Sin 53- (18)

Sc=

When a length of jet equal to s¢ is assumed rigid and, if it touches the ground,

would be forced to rotate in the downstream direction to reduce the jet angle,

it is found that the results are quite reasonable except when p is small, i.e. .~
when the freestream velocity is low compared with the jet velocity. This can

be seen from Eqs. (17) and (18). For small u, z'c and sc would be large. For

a given ground height, the resulting jet anglé would be small. Therefore, the

characteristic length mentioned above will be defined as
fo= s (CQA% |, A~ <1 a9a)

= s , C AT (19b)

where Cl is a constant to be determined after correlation with experiment. (Cy
is finally chosen to be 19.2). The jet deflection angle G'j in ground proximity

is then given by

! S !
/1 0 = sin! P (20)
d ya
G
where h' is the ground height of the USB flap hinge. Of course, if &, does not
reach the ground, the jet angle is assumed to be unchanged. The ccrresponding

geometry for Eq. (20) is illustrated in Fig. 2.

¥
TS

Figure 2. Geometry for Determining the Jet Deflection Angle 10

in Ground Proximity



4. Numerical Results and Discussions : .

As indicated above, the present formulation is based on the quasi-vortex-
lattice method. To check its accﬁracy, some predicted results for 1lift curve
and moment curve slopes for rectangular wings are compared with Saunders'

(Ref. 15) in Fig. 3. Saunders' method is based on the kernel function technique.
It is seen that the agreement between the present method and Saunders' is quite
good. The theoretical results also agree quite well with experimental data
given in Ref. 16. Since the operation of aircraft in ground proximity usually
involves the deflected flaps, their influence on the magnitude of the ground
effect must be assessed. Gratzer and Mahal (Ref. 1) have presented some results
showing the influence of various configuration parameters on the aerodynamic
characteristics in ground effect. Fig. 4 shows the comparison of the present
results with Gratzer and Mahal's for a tapered wing of aspect ratio 8.0 and
sweep angle 30°. Note that the conventional vortex-lattice method was used

in Ref. 1. It is seen that the agreement between the two methods is good.

CLee | = Present lethod (Vi)

= Gratzer&Mahal (Ref. 1)

Figure 4. Comparison of Predicted Lift Coefficients in Ground
Effect by Different Methods. C;_=3,0, A=30°, A=0.4, A=8.0,
6f=50°(Full Span) and Flap-Chord Ratio of 0.35. 11
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Figure 3, Comparison of Predicted Lift Curve Slope and Moment
Curve Slope about Quarter Chord in Per Radian for Clean

Rectangular Wings in Ground Effect.
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The present thick-jet program is also applicable to the thin jet flap

theory with appropriate changes as indicated in Ref. 7. Some predicted
results for a full-span thin jet flap on a rectangular wing of aspect ratio
8.3 are compared with those given in Ref. 6 and experiment (Ref. 17) in Fig. 5.
The agreement between theories is excelleht. However, the experimental data

. show large adverse ground effect not predicted by the theory. Although some
flow mechanisms responsible for the discrepancy have been discussed in Ref. 6,
one important possible reason: is that the experimental data are not reliable
because a fixed ground plane was used in the test set-up. According to Turner's
criterion discussed and applied in Ref. 2, a moving.ground board would have to

be used under the high 1ift conditions investigated.

‘1‘;?5-”i C) Experlment (Ref 12)
o ol s Theory(Ref 6)

Present Theory -f

h/¢

Figure 5. Comparison of Predicted Ground Effect for a Rectangular
Wing of A = 8.3 with Full-Span Thin Jet Flap.
Cu = 3,0, a = 0°, dj = 55°.

13



Published data for USB configurations in ground effect are scarce.
Some YC-14 data are given in Ref. 3. These data are for a complete configuration
including the fuselage and horizontal tail which are not modelled in the present
program. Since the actual jet deflection angle Sj in free air is not available,
and since the correct_free—air CL is important in predicting the ground effect,
Gj is taken to be a value so that at a=2°,the lift coefficient in free air will .
match as closely as possible the experimental value. This is based on the assump-
tion that at & = 2°, the tail contribution to the total lift is small. Using
the data at a = 2° with CT = 2.0 in landing configuration for correlation to find
the constant Cl in Eq. (19.a), it is found that Cl = 19.2 will provide the best
over-all results. The predicted lift curves are compared with experimental data
in Fig. 6 for the YC-14 landing configuration (thrust recovery efficient n = 0.9)
and Fig. 7 for the takeoff configuration (n = 1.0). It should be noted that the
theoretical C; is obtained by adding the predicted incremental Cj due to ground
effect to the experimental free-air values. It is seen from Fig. 6 that the
predicted ground effect for the landing configuration agrees well with experi-
ment. For the>takeoff configuration in which the USB flaps are retracted, the
ground effect at CT = 1.0 is underpredicted by the theory.

Another set of available USB ground effect data is given in Ref.ll. The
predicted results are compared with the experimental data in landing configura-
tions in Fig. 8. The free-air deflection angle is taken to be 42°. Also shown
in Fig. 8 is the dashed curve predicted by the QVLM without the jet. 1In the
latter case, the angle of attack is taken to be such that the free-air Cy can .-
be correctly obtained and the jét reaction 1lift is assumed to be unchanged from .
the free-air value. It is seen that the present USB theory predicts the ground
effect quite well. According to the theory, the jet deflection angle starts
to be reduced at about h/b = 0.3 and éhe decrease in lift is mainly due to this
reduction in jet deflection angle, which, of course will slightly affect the

circulation lift also. The wing-alone method, which has been used in Refs. 1
14
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Figure 6, Comparison of Predicted Lift Curves with Experiment

for YC-14 Landing Configuration in Ground Effect with

h/b=0.187.
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Expre.riment:. (Ref - -3) I

‘:_ {o out of Ground Eff

, -@1:1 Ground Effect '_

A Elout of Ground Effect

min Ground Effect Sk

Present Theory, 1n Ground
- Effect-- - et

o — Degrees

Figure 7. Comparison of Predicted Lift Curves with Experiment

for YC-14 Takeoff Configuration in Ground Effect with
h/b=0.187.
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Figure 8. Comparison of Predicted Ground Effect on Longitudinal

Aerodynamics of a USB Landing Configuration. a=5°, CT=l.8.

17



and 4 to predict the ground effect of the external-blown flap and augmentor-
wing configurations, is seen to be incapable of predicting the grouﬁd effect
of USB configurations. As shown in Fig. 9, the wing-alone theory does not
predict the large increase in circulation lift predicted by the USB theory
when the ground is approached. In addition to the difference in circulation
distribution, one important mechanism is that the USB theory predicté less
backwash on the wing due to the image vortex system. This is illustrated in
Fig. 1lb. As usual, the image wing vortices will induce backwash on the
physical wing. However, the image jet vértices will either induce backwash
(from surface 2) or increase the longitudinal velocity (from surface 1). In
general, the effect of jet surface 1 is dominant because it is closer to

. the physical wing and the vortex strength is much larger. Therefore, £he
net backwash due to the image vortex system for the same.free—air CL is re-

duced.

3.4-'

Ll | o T T T present USB Theory

2.6 - e — = = Wing-Alone Theory -~

Figure 9. Comparison of Circulation Lift In
Ground Effect Predicted by USB Jet Theory
and Wing-Alone Theory for the Configuration
of Figure 8. .
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.The conclusion from the results presented above is that for a given USB
configuration with a given thrust coefficient, the important parameters affecting
the lift in ground effect are the pitch attitude angle and the jet deflection
angle in free air. Large angles of both may decrease the 1lift in ground proxim-

ity. For given angles of both, there is a ground height at which the lift is

maximum.
In Reference 4, typical results for the Augmentor Wing Research Aircraft
C-8A exhibiting dynamic ground effect have been presented. It is shown that
the ground effect is slightly more positive in descending flight than in as-
cending flight and there-is an abrupt lift loss during the change of flight path.
From the viewpoint of the present theoretical formulation, the phenomenbn may be
explained as follows. In descending flight, the pitch attitude angle for this
aircraft.is negative (Ref. 18) so that the backwash produced by the image vortices
contributes to'the upwash and hence, higher 1ift, as shown in Eq. (10). The
opposite is true in ascending flight, in which the pitch attitude angle can be
more than 20°. Of course, the flap angle is also changed in the transition. If
the time history of the pitch attitude angle and the flap angle is known, it
may be possible to predict this dynamic ground effect based on the quasi-steady
approximation.
5. Conclusions
The groﬁnd effects on a USB configuration may involve changes in %“oth the
circulation forces and the jet reaction forces. In this report, a theoretical
formulation to predict these effects has been presented. The predicted results
agree well with available experimental data. The theory indicates that.a
positive pitch attitude angle will contribute to a reduction in lift. It is also
shown thaq the .wing-alone method is not capable of predicting the ground effect

of a USB configuration.

19
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Appendix  Instructions on the Usage of the Computer Program and Program

Listing.

The preéent computer program is a modified version of Ref. 19 by incorp-
orating the ground effect calculation and the thin jet flap theory. Therefore,
the progfam capabilities and limitations described in Ref. 19 are still applicable.
The input instructions are described in the foliowing.

The program is written in Fortran language and runs on CDC‘Cyber 175

computer, It is available from COSMIC of the University of Georgia, Athens,
Georgia.
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INPUT DATA FORMAT

Group 1. Format 1346 1 card

Any title identifying the caées to be run.

Group 2. Format 4(6X,I4) 1 card

ICASE

NG

- ISYM

NGRD

Group 3. Format

TEMP

ALP
XEL

XET

Numer of cases to be run.

0 if all cases have the same geometry other than

the angle of attack.

1 if new configurations or different freestream-

jet velocity ratios are to be treated.

.0 for a centered jet

]

1, otherwise.

0 without ground effect.

1 in ground effect

8F10.5 1 card

Mach number of the freestream

Mach number of the jet flow

Freestream velocity divided by jet velocity.

Jet static absolute temperature divided by freestream
static absolute temperature. Assumed to be the same as
ratio of freestream density aﬁd jet denéity;

Angle of attack in degrees.

X~coordinate of the wing L.E. at the jet centeriine.

X-coordinate of the wing T.E. at the jet centerline.

Note: TIf the thrust coefficient is given, VMU may be computed as

o b

26, (s,/2) 1/2

1.
== {1+ [1+—F—F] }
2 Ay (p,/o,
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where

VMU = Vm/Vj

(@}
]

thrust coefficient

wn
1]

W wing area used to define CT'

>
I

jet cross-sectional area

‘'When the thrust coefficient is computed with the static thrust, the

following formula for VJ./V°° is preferred:

A ) [CT (s,/2) ]1/2
v, 2Aj(pj7pm)

If the nozzle pressure ratio, P, j/pm is given, the following isentropic

14

relations may be used.

y-1
2 2 Pe 3 —
M. = 2 Y -1
3=y LD ]
d. -2 @
T, 14X°L1,2

2 ]

' M
- - 1
—_—= VM = — —
Vs My, o172

h|

T,

Group 4. Format 4F10.5 1 card

HEIGHT Ground height of wing aerodynamic center.
ATT Pitch attitude angle in degfees
XAC x-coordinate of wing aerodynamic center or the

reference point about which the ground height is measured.

-XHG x-coordinate of USB flap hinge. If the USB flap is not

Note:

deflecfed, the trailing edge of the USB flap may be used.
The above four variables maybbe set to 0. if NGRD = O.
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Group 5. Format 2(6X, I4) 5F10.5 1 card

NFP Number of flap sections, including the jet span.

A maximum of five flap sections may be input.

NJP Numerical order of the jet span among the NFP sections;

DF(I) Flap deflection angles in degrees for the flap sections.

" I=1, NFP

Group 6. Format 8F10.5 1 card -

Note:

HALFSW One half of the reference wing area.

CREF Reference chord

TWIST Difference in angles of attack at the tip and the root
in deg. Negative for washout.

TWISTR Incidence angle of the root chord in degrees.

XJ X, Y, and Z-coordinates of the midpoint of the jet cross-
YJ section at the exit.

YAl

RJ Jet radius.

The last four variables are needed only for over-wing-blowing applicat-
ions. They may be any non-zero numbers for USB applications, unless
the rectangular jet is not on the wing surface and the entraimment is
to be accounted for, or the ground effect is to be calculated. For

the latter cases, these variables are used to define the equivalent

circular jet.

Group 7. Format 7F10.5 1 card

TEANGL Trailing-edge half angle of the airfoil at the jet center- -

line in deg. For USB épplications, it may be arbitrary.

PTIAL = 0. for clean or full-span flap configuration
= 1. for partial-span flap deflection.
USB = 1. for USB applicatioms.

= 2. for thin jet flap theory 26



= 0. for OWB applications

CAMLER L.E. camber slope at the root leading edge.

CAMLET L.E. camber slope at the tip leading edge.
CAMTER T.E. camber slope at the root trailing edge.
CAMTET T.E. camber slope at the tip trailing edge.

Note: For

are

USB applications, TEANGL may be any value. If the camber ordinates

to be read in, the leading edge and trailing edge camber slopes may

be arbitfary numbers.

Note: The following card must be omitted for OWB applicationms.
Group 8. Format 4F10.5 1 card
CMU Jet thrust coefficient
DFJ Jet deflection angle in degrees at the trailing edge relative
to the chord line. At small flap angles, it may be taken as
the sum of flap angle and the airfoil trailing edge half angle.
At large flap angles, experimental values should be used.
TNJ = 0. if the entrainment is not to be accounted for. Usualiy
this is the case if the jet is on the wing surface.
=.1. if the entrainment due to an equivalent round jet is to
be accounted for when a rectangular jet is not on the wing
surface.
DTEST =1, if the-USB jet deflection angle is to be modified by the
program in ground effect.
= Q., oﬁherwise.
Group 9. Format 8(6X, I4) 1 card
NC Number of spanwise sections. A natural way of dividing a planform

into sections is to follow lines of discontinuity, such as edges

of partial-span flap, jet boundaries, wing edge discontinuities,

etc. NC is limited to 8.

27



M1(1)

I=1,NC

Number of vortex strips in each spanwise section, plus

one.

Minimum value for each'is 3. Maximum for each M1(I) is 31.

The total number of spanwise strips is limited to 30.

Group 10. 5(6X, I4) 1 card

NIW(I)

I=1,NFP

The numerical order of the flap and jet spans among

the spanwise sectiomns.

Group 11. 5(6X, I4) 1 card

NW(1)
NW(2)

NW(3)

ICAM

IM

Number of chordwiseAvortex elements in each chordwise section.
The planform is divided into cﬂordwise sections according

to such lines of discontinuity as jet exit, flap hinge, etc.
If there is only one section, SET NW(2) = NW(3) = O. for 2
sections, SET NW(3) = 0.

= 1 if the camber ordinates of the airfoils.are to be read in.

dz

= 0, otherwise. In this case, the camber functions ( dxc

)

in close-form expressions are to be inserted manually into
subprograms ZCR(x) and ZCT(X), the root chord and tip chord
camber functions, respectively.

Number of camber ordinates to be read in. (Limited to eleven).

Arbitrary if ICAM = O.

Note: Group 12 must be deleted if ICAM = O.

Group 12. ~Format 8F10.5 4 or 8 cards.

XT(1,J), J=1,IM Non-dimensional x-coordinates to define root camber.

zc(1,3),J=1,IM Non-dimensional camber ordinates of the root chord.

XT(2,J),J=1,IM Non-dimensional x-coordinates to define tip camber.

zc(2,J),J=1,IM Non-dimensional camber ordinates of the tip chord.

Group 13. Format 6F10.5 1 card for each wing section.

XXL(1)

x—-coordinate of the leading edge of the inboard boundary chord

of a given spanwise section.
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XXT(1)

YL(1)

XXL (2)

XXT(2)

YL(2)

x=-coordinate of thevtrailing edge of the inboard boundary
chord of the same spanwise section.

y-coordinate of the inboard boundary chord.

x-coordinate of the leading edge of the outboard boundary
chord of the same spanwise section.

x—coordinéte of the trailing edge of the outboard boundary
chord.

y-coordinate of the outboard boundary chord.

Group 1l4. Format 6(6X, I4), 1 card

NNJ

NSJ

NCI(D),
I=1,NNJ

Number of jet sections.

Note: The jet region above or on the wing must be divided

into streamwise sections by fbllowing the divided plaﬁform
pattern. It is_important to start the jet sections always
frém the wing leading edge even if the jet exit is downstream
of the leading edge. The only exception is when the jet exit
is at the trailing edge. In this case, NNJ=1 and the jet
section starts from the trailing edge. NNJ is limited to 4.
= Number of jet circumferential strips minus one for a non-
centered jet (always use odd numbers).

= Number of jet circumferential strips on the half-jetiglgg
one for a.centered jet (always use even numbers).

Number of streamwise vortex elements in each section. There
should be NNJ numbers. For those jet sections above the
wing, these numbers should agree with the corresponding

numbers of wing vortices. See NW(1l). NW(2), NW(3) in Group.1l.

Note: Group 15 must be deleted for USB applications

Group 15. Format 6F10.5 NNJ cards

XXL(1)

XXT(1)
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Note:

YL(1)

XXL(2) Coordinates of bounding chords of the jet section
XXT(2) projected on the x-y plane. For definition, see Group 13.
YL(2)

Group 16 is to be deleted for OWB applicatiomns.

Group 16. TFormat 4F10.5 (4xNNJ) cards.

Note:

XXL(I) Coordinates of the bounding lines defining the e”
XXT(I) rectangular jet sections in USB applications.

YL(I) They are the x-coordinates of the leading and

ZL(1) trailing edges, the y-coordinate and the z-

I=1,..,4 coordinate of the bounding line. The 4 stream-
wise edges of each section are defined in the clockwise
order (facing upstream), starting from the inboard lower
bounding line. There are 4 cards for -each jet sectioﬁ.
The jet section behind the trailing edge, (trailing jet
section), should be at least one local chord in length for
thick jet applications and two local chord in length for
thin jet flap theory.

If ICASE > 1 and NG = 1, Groups 3-16 are to be repeated.

Group 17. Format F10.5 (ICASE-1) cards

Note:

ALP angles of attack in degrees. These cards are to be included
only if additional éngles of attack for the same configuration
and VMU (NG=0 ,NGRD=0) are to be run.
The read statements for the input data in groué 3 thru.group 16 can be -
found in subroutine "GEOMTY" of the program listing along with a short
definition of the parameters to be read in. The read statements for
groups 1, 2, and 17 along with the corfeSponding parameter definitions
can be found near the beginning of the program listing in the main

routine.
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Pre-Run Check List

Before the program is run, the following checklist should be completed:

(1) The array, GAMMA, defined in ﬁhe subroutine "SOLUTN", should be
dimensioned to have at léast (N+1)2/4 elements, where N is the
total number of unknowns (= LTOTAL).

(2) For N = 260, the minimum memory needed is 40K (decimal). For any
othe; N, the required memory can be computed accordingly, based on
the change in GAMMA array.

(3) The root and tip camber slope functions should be defined manually
in the subprograms ZCR(X), ZCT(X) respectively; otherwise the root
and tip camber ordinates should be rea& in. The camber slope function,
dzc/dx, is defined with respect to a unit chord‘length.

(4) Two temporary files or tapes must be provided, one being designated
as (01) and the other (02).

(5) Check input data.
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OUTPUT DATA FORMAT

First the title of the job and the input data will be printed in the

same format as it was input. If the job is an over-wing blowing configuration,

the computéd jet entrainment will be printed after the fourth line of input

data as follows:

XJET

JET

o
DX

Downstream distance of a given cross-section from the

jet exit divided by the jet radius at the exit (ro).

the radius of the jet cross section divided by the original
jet radius (ro).

Values printed are actually the nondimensioﬁalized entrainment

function E(x) (see equation 33 or reference 20).'

If the job is with ground effect and the jet deflection angle is modified by

the program, the equivalent velocity ratio, the equivalent jet radius and the

estimated jet deflection angle will be printed at this point. The first two

quantities are used to estimate the third ome.

HALF SW
CREF

LAST

JPANEL

LTOTAL

1f the job is an OWB configuration a note will be printed at this time

the reference half-wing area

the reference chord

the number of wing vértices plus the number of outer jet

vortices.

the number of outer (or inner) jet vortiées

LTOTAL is the total number of vortices used which is also

the total number of unknowns to be solved. .

LTOTAL = LAST + JPANEL

indicating the shape of the equivalent jet cross-section used for the inter-

action computations along with 3 parameters defined below.

1. x-coordinate where the equivalent jet properties are

evaluated.
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2. Equivalent Jet Radius: the radius of the jet at the
x location listed above,

3. Vo the velocity ratio of the equivalent jet.

v,
J

Vortex Element Endpoint Coordinates

(Xl,Yl,Zl) coordinates for the inboard enpoint of a bound vortex element

(XZ’YZ’ZZ) coordinates for the corresponding outboard endpoint.  Wing
elements are listed first and then jet elements. The number
of elements listed should equal (LAST).

Control Point Coordinates

2 columns of control point coordinates, one point for each vortex element.
Number of points listed should equal (LAST).

Sectional Pressure and Force Data

XV Percent chord location
v Percent span location
CcP the total ACp at the given (XV, YV) point due to both wing

and jet induced circulation

CPW The ACp that would occur at that same point for the wing alone
case |

Y/SP the y—coordinaﬁe of the chord in question divided by the half-
span

CL The sectional 1ift coefficient due to circulation (jet on), non-

dimensionalized with q_c.
M ‘The sectional pitching moment coefficient about the Y-axis,

nondimensionalized with qmcz.

CT The sectional leading edge thrust coefficient, nondimensionalized
with q_c.
ChI The sectional induced drag coefficient, nondimensionalized with
33
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CLW The sectional lift coefficient for the wing along case

MW The sectional pitching moment about the Y-axis for the
wing alone case

CDW The sectional induced drag coefficient for the wing alone
case. |

Total Force and Moment Data

The Lift Coefficient The total circulation 1lift coefficieﬁt due to

wing, wing-jet interaction and entrainment (if any).

Total Induced Drag Total induced drag coeff. for the jet on case
Coefficient :
. CD
Induced drag = I or 1
parameter 2 TeAR
C
L
Total Pitching = Pitching moment coefficient due to all circulation

Moment Coefficient .
forces, about the Y-axis. Nondimensionalized with CREF.

Note: In the case of OWB jobs, these coefficients reflect the total jet-

on forces and moments, but for USB jobs the coanda force and moment

coefficients must be added to these; see below.

USB Jobs
Coanda Lift - The lift coefficient due to the lift component of the jet
Coefficient

reaction force

Coanda Drag - Drag éoefficient due to the drag component of the jet reaction.
Coefficient '

The Coanda - Pitching moment coefficient due to the pitching moment caused by
Moment Coeff.
the jet reaction force (about Y-axis).
OWB Jobs
In the case of 0.W.B. jobs the next three coefficients listed have the same

definition as the first three except that the effects of wing-jet interaction

have been ommitted from the computation. 24



The last four coefficients printed are due to aerodynamic forces and

moments generated solely by the wing without any jet effects.
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SAMPLE INPUT No. 1

%* YC-14 IN GROUND EFFFCT WITH LANDING FLAPS %

1 1 1 1
Qe (¢ 0.18274 le 12 Uelbay leY33406>
2.412%3 12. 0.73861 135063

2 1 56 47,
8.81n7 10672 Oe Oe 0.85328 l1e35 0.32114 032114
Ne le l.
1.8 33. 0o le

4 ? 4 7 5

2 2

2 2 2
0. 0.R 0. 0.123285 0.853285 0.9
0123285 0853285 049 04246569 0853285 1.8
0245569 0.853285 1.8 0.0Y8613 1.058759 5.l
04598613 14058759 5.l Ued8354 leld2bl b5
0.8 1.2493 Q. 0.853285 143502 0e9
N.853285 143502 0.9 0853285 14351065 1.8
0.853285 1.351065 1.8 1058759 14354241 5l
1,NB8750 1,2664241 5,1 1.14281 1.355%¢4 6445
1.3492 2024 Oe 12502 1963657 049
12502 16962657 0.9 1351065 1903313 1.8
1351065 149032313 1.8 1354241 14682055 56l
1.354241 14682055 5.1 135554 1459154 6eld

4 7 2 2 2 4
Ne123285 Ne853285 0.9 Oe :
Ne123285 0853285 N.° 036
Na246569 0.853285 1.8 036
02656569 0853285 148 Oe
Ne853285 13512 Ne9 Oe
N.8537285 13502 09 0.36
0.852285 14251065 1.8 036
NeB53285 14351065 1.8 Oe
13502 1963657 0.9 Oe
143502 16963657 0.9 0.36
14351065 14903313 1.8 0436
1381065 1.902313 1.8 0.
1.96365 4eT€135 0.9 Oe
196365 4,76135 Ne9 0436
1.90331 4470101 1.8 0e36
1.90321 4.70101 1.8 O
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LE

SAMPLE OUTPUT HNo. 1
FEEREERRR RN R ARk R R ARk R R KR bRk R R RS

% YC-14 IN GRODUND EFFECT WITH LANDING FLAPS *
FRARREREE AR RE R R R R AR TR R R kR Rk Rk

1 1 1 1

XXXXXXXXXXXXXXXXXXXXXXXXX
CASE NUMBER = 1
XXXXXXXXXXXXXXXXXXXXXXXXX
INPUT DATA

0.00000 0.00000 «18274 1.00000 12.00000 218493 1.93349
2441230 12.00000 «73801 1.35063
2 1 56.,00000 47.00000
8.,81070 1.47200 0.00000 0.00000 «85328 1.35000 «32114 «32114
0.00000 1,00000 1.00000 0.00000 0,00000 0.00000 0.00000
1.,80000 33.00000 0.00000 1.00000

THE EQUIVALENT VELOCITY RATIOs VO/VJs» AT FLAP HINGE = «19694
THE EQUIVALENT JET RADIUS AY FLAP HINGE IN MULTIPLES DF EXIT RADIUS = 1.15813

THE ACTUAL JET DEFLECTION ANGLE IS ESTIMATED TO BE = 24.407 DECREES
4 2 7 5

4
2 3 .
2 2 2 o . 0
0.00000 «80000 0.00000 «12329 85329 «90000
12329 «85329 «90000 024657 «85329 1.80000
024657 «85329 1.80000 «69861 1.05876 5.10000

« 69861 1.05876 5.10000 « 88354 1.14281 6.45000
« 80000 1.34930 0.00000 «85329 1.35020 «90000
«85329 1.35020 «90000 85329 1.35107 1.80000
«85329 1.35107 1.80000 1.05876 1.35424 5.10000
1,05876 1.35424 5410000 1.14281 1.35554 6.45000
1.34930 2.02400 0.00000 1.,35020 1.96366 +90000
1.35020 1.96366 +30000 1.35107 1.90331 1.80000
135107 1.90331 1.80000 1.35424 1,68206 5,10000
1.35424 1.682006 5.10000 1.3555%4 159154 6.,45000



8¢

4
«12329
«24657
024657
«85329
«85329
«85329
«85329

1.35020
1,35020
1.,35107
1.35107
1.96365
1.96365
1.90331
1.90331

LAST, JPAN
’ 164

7
¢85329
+85329
.85329
+85329

1435020
1435020
1,35107
1.35107
1.96366
1,96366
1.90331
1.90331
4.76135
4.7613%
4.70101
4,70101

2
+«90000
«30000

1.80000
1,80000
90000
+90000
1.80000
1.80000
«90000
+90000
1.80000
1.80000
+90000
«90000
1.80000
1.80000

HALF SW= .88107E+0l

ELsLTOTAL=
80

244

VORTEX ELEMENT ENDPOINT COORDINATES=

X1

11716
68284
023019
74638
126267
« 75195
«30294
« 75886
+33542
e 76443
«38079
«79079
45315

.83282 .

x2
23019
«74638
026267
75195
30294
$75886
33542
< 76443
38079
79079
<45315
.83282
54339
«48523

Yl
0.00000
0.00000

«90000

+90000
1.17779
1.17779
1.52221
1.52221
1.80000
1.80000
2.19998
2.15998
2.73409
2473409

2 2 4
0.00000
«36000
«36000
0,00000
0.,00000
«36000
«36000
0.00000
0.,00000
«36000
«36000
0.00000
0.00000
«36000
« 36000
0.,00000
CREF= ,14720E+01
Y2 1 2
«90000 0.,00000 0.00000
«90000 0.00000 0,00000
1.17779  0.,00000 0.,00000
1.17779 0.00000 0.00000
1.52221 0,00000 0,00000
1.52221 0,00000 0.00000
1.80000 0.00000 0,00000
1.,80000 0.00000 0.00000
2415998 0.00000 0.00000
2.15998 0.00000 0,00000
2473409 0.00000 0.00000
2.73409 0.00000 0.00000
3,45000 0.00000 0.00000
3.45000 0.00000 0.00000



6¢

+54339
«88523
«63362
93763
«70598
«979066
751306
1.00602
« 78643
1.02639
«83643
1.05543
+88644
1.08447
«88044
1,26886
«92606
1.27743
«92610
1.27766
«92614
1.27794
92618
1.27817

«94537
1.28174

«975906
1.,28745
1.01411
1429457
1.05226
1.30168
1.08285
1.30739
1.10203
1.,31097
1.11686
1,31373
1.13800
1.317038

63362
93763
«70598
97966
«75136
1.00602
" 476643
1.02639
«83643
1.05543
«88644
1.08447
91735
1.10242
«92606
1.27743
«92610
1.27766
«92614
1.27794
92618
1.27817
94537
1.28174

»97596
1.28745
1.01411
1.29457
1.05226
1,30168
1.08285
1.30739
1.10203
1.31097
l.116b0

1.31373

1.13800
1.31768
1.15914
l1.32162

3.45000
3.45000
4.16591
4.16591
4,74002
4.74002
5.10000
5.10000
.37824
5.37824
5.77500
5.77500
6.17176
6.17176
0.,00000
0.00000

«90000

«90000
1,17779
1.17779
1.52221
1.52221
1.80000
1.80000

2.15998
2.15998
2.73409
2473409
3.45000
3.45000
4.16591
4,16591
4474002
4.74002
5.10000
510000
Y.37824
L.37b24
577500
5.77500

4.16591
4,16591
4.74002
4.74002
5.10000
5.10000
5037824
Y.37824
5.77500
5.,77500
6.17176
6.17176
6.41696
6441696

« 90000

«90000
1.17779
1.17779
1,52221
l.52221
1,80000
1.80000
2415998
2.15998

2,73409

2.73409,

3.45000
3.,45000
4,16591

© 4416591

4474002
4,74002
5410000
5.10000
5.37824
5.37824
577500
5.,77500
6.17176
6.17176

0.00000
0.00000
0.00000
0400000
0.00000
6.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0, 00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0,00000
0.00000
0.00000

0.00000
0.,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.06G000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0.00000
0.00000
0.00000
0.00000
0.00000



oY

1.15914
1.32162
1.44811
1.92519
1.44004
1.87382
1.43754
1.85796
l.43444%
1.83830
1.43194
1.82244
1.42870
1.80189
1.42354
1.76911
1.41709
1.72824
1.41065
1.68737
1.40549
1.654060
1.40225
1.63405
1439974
l1.61816
1.39617
1.59551
1.39260
1.57286

«23019

« 74638

+23019

« 74638
026267
75195
« 30294
«75886
«33542
e 76443

1.17220
1.324006
1.44004
1.87382
1.43754
1.8579¢6
1.43444
1.83830
1.43164
1.82244
142870
1.80189
1.42354
1.76911
1.41709
1.72824
1.4106%
l1.66737
1.40549
1.65460
1.40225
1.63405
1.39974
1.61816
1.39617
1.59551
1.36260
1.57286
1.39040
1.55886

«23019

« 74638

« 75195
+30294
75886
33542
« 76443
+33542
76443

6.,17176
6.17176
0.00000
0.00000

+«+90000

«30000
1.17779
1.17779
1.52221
1.52221
1.80000
1.80000
2.15998
2.15998
2.73409
2473409
3.45000
3.45000
4416591
4.16591
4.74002
4.74002
5.10000
5.10000
537824
5.37824
5.77500
5.77500
6417176
6.17176

«30000

«90000

+90000

«90000
1,17779
1.17779
1.52221
1.52221
1.80000
1.80000

6.41696
6+41696

«90000

«90000
1.17779
1.17779
l1.52221
1.52221
1.80000
1.80000
2.15998

© 2415998

2473409
2473409
3.45000
3.45000
4.16591
4.16591
4.74002
4.74002
5.10000
9.10000
H.37824
5.37824
5.77500
5.77500

6.17176°
6.17176 -

6441696
6441696

+50000

«90000
1.17779
1.17779
l.52221
1.52221
1.,80000
1.80000
1.80000
1,80000

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0,00000
0.00000

36000

.36000

+36000

+36000

+36000

+36000

+36000

+36000

0.00000
0.00000
J.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.0000C
0.,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

«36000

+36000

+»36000

«36000

«36000

«36000

«36000

«36000
0.00000
0.00000



v

«23019
«74638
26267
+ 75195
«30294
« 715886
292606
1.27743
«326006
1.27743
«92610
1,27766
«G2614
1427794
«92618
1.27817
«92606
1.27743
092610
l1.27766
«92614
1.27794
1.44004
1.87382
1.44004
1.87382
1.,43754
1.8579¢
1.43444
1.83830
1.43194
1.82244
1444004
1.87382
1.43754
1.85796
1.43444
1.83830
2.07013
2.82718
3.89782
4.65487

026267
« 75195
30294
« 75886
33542
e 76443
«52606
1,27743
«92610
1.27766
«92614
1.27794
«92618
1.27817
92618
1.27817
092610
1.27766
«92614
1.27794
92618
1.27817
1.44004
1.87382
1,43754
1.85796
1.43444
1.,83830
1.43194
1.82244
1.43194
1.82244
1.43754
1.85796
1.43444
1.83830
1.43194
1.82244
2.07013

© 2.82718

3.89782
4.65487

+90000
«90000
1.17779
1.17779
1.52221
1.52221
+30000
90000
«90000
«90000
1.17779
1.17779
1.52221
1.52221
1,80000
1.80000
+90000
«90000
1.17779
1.17779
1.52221
l.52221
+ 90000
«90000
+90000
«90000
1.17779
1.,17779
1.52221
1.52221
1.80000
1.80000
«90000
«90000
1.17779
1.17779
1.52¢221
1.52221
«90000
«90000
+90000
«900Q0

1.17779
1.17779
1.52221
1.52221
1.80000
1.,80000

«90000

90000
1.17779
1.17779
1.52221
1.52221
1.80000
1.80000
1.80000
1.,80000
1.17779

1.17779

1.52221
1.52221
1.80000
1.80000

+90000

«90000
1.17779
1.17779
1.52221

1,52221°

1.80000
1.80000
1.80000
1.80000
1.17779
1.17779
1.52221
1.52221
1.80000
1.80000

30000

+50000

«90000

+90000

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0,000600
«36000
+36000
+36000
«36000
«36000
«36000
«36000
«36000
0.00000
0.00000
0.00000
0.00000
0.00000
0,00000
0.00000
0.00000
«36000
+36000
«36000
«36000
«36000
«36000
«36000
+36000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0.,00000
0.00000
0.00000

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
«36000
+36000
+360600
«36000
«36000
«36000
+36000
«36000
0.00000
0.00000
0.00000
0.00000
0.00000
0,00000
0.00000
0.,00000
+ 36000
+36000
«36000
+36000
«36000
«36000
«36000
«36000
0.00000
0.00000
0.00000
0,00000
0.00000
0.00000
0.00000
0.00000
+«36000
«36000
«36000
+36000



[A}

2.07013
2.82718
3.89782
4.65487
2.05151
2.80856
3.87919
4.63624
2.02842
2.78547
3.85610
4461315
2.00979
2.76684
3.83748
4459453
2.07013
2.82718
3.89782
4.65487
2.05151
2.680856
3.87919
4463624
2.02842
2478547
3.85610
4.61315

2.05151
2.80856
3.87919
4.63624
2.02842
2.78547
3.85610
4.61315
2.00979
2.76684
3.83748
4459453
2.00979
2.76684
3.83748
4.59453
2.05151
2.80856
3.87919
4.63624
2.02842
2.78547
3.85610
4.61315%
2.00979
2.760684
3.83748
4459453

«30000

+90000

«30000

«50000
1.17779
1.17779
1.17779
1.17779
1.52221
1l.52221
l.52221
l.52221
1.80000
1.80000
1.80000
1.80000

+90000

+30000

+90000

«90000
1.17779
1.17779
1.17779
1.17779
1.52221
l.52221
1.52221
1.52221

CONTROL POINT COORDINATES=

xce

144414
49731
«51911
«54090
056621
61182
067773
« 75088
« 81680
86241

Yce
+45000
1.03180
1.35000
1.66820
1.96340
2.42124
3.08284
3.81716
4447876
4.93660

CP
0.00000
06.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0.00000
0.00000

1.17779
1.17779
1.17779
1.17779
1.,52221
1.52221
1.52221
1.52221
1.80000
1.80000
1.80000
1.80000
1.80000
1.,80000
1.80000
1.80000
1.17779
1.17779
1.17779
1.17779
1.52221
1.52221
1.52221
1.52221
1.80000
1.80000
1.80000
1.80000

XCcP

+ 82664
45329
«85329
+85329
86346
+ 89197
+93316
«37888

1.02008 °

1.04858

«36000
«36000
«36000
«36000
« 36000
«36000
«36000
+36000
«36000
«36000
«36030
+«36000
« 36000
36000
«36000
«36000
0.00000
0.00000
0.00000
0.00000
0.00000
0,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

YCP

+45000
1,03180
1.35000
l1.606820
1.96340
2+42124
3.0828¢4

+ 3.81716

4447876
4493660

+«36000
36000
«36000
«36000
+36000
«36000
«36000
«36000
«36000
+«36000
«36000
«36000
0.00000
0.00000
0.G0000
0.00000
0.00000
0.00000
0,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.,00000

P
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0.00000



£y

«89153

«92515

«96671
1.00033
1.08820
1.10181
1.10196
l1.10211
1.10734
l.12181
1.14273
1.16594
1.18686
1.20133
1.21058
1.22124
1.23443
1.24510
1.67179
1.65257
1.642006
1.63154
1.62179
1.60666
1.58480
1.56004
1.53868
1.52355
1.513489
1.50274
1.48895
1.47780

«48828

049731

51911

«54090

+54993

«49731

51911

«54090
1,10174

9.22891
5.56641
5.96359
6.,32109

«45000
1.03180
1.35000
1.66820
1.96340
2442124
3.08284
3.81716
4.47876
4.93660
9422891
S5.56641
5.98359
6432109

«45000
1.,03180
1.3%000
1.66820
1.96340

2.42124 -

3.08284
3.81716
4.47876
4493660
5.22891
556641
5.98359
6.32109

50000
1.03180
1.,35%000
1.66820
1.80000
1.03180
1.35000
1.66820

90000

¢.00000
0.00000
0.00000
0.00020
0.00000
0.00000
0.,00000
0.00000
0.00000
0.,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
G.00000
0.,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
G.00000
0.00000
0.00000
0.00000

«18000

«36000

«36000

¢ 36000

+18000
0.00000
0.00000
0.00000
«18000

1.,06679
1,08780
1.11377
1.13478
1.34975
1.35033
1.,35063
1.35094
1.35122
1.351606
1.35230
1.35301
1.35364
1.35408
1.35437
1.35469
1.35509
1.35542
1.99383
1.95482
1.93349
1.91215
1.89236
1.86166

- 1.81730

1.76807
1.72371

1.69301

1,67341
1.65078
1.62281
1.60018
+85329
«85328
«85328
+85329
.85329
85328
«85328
85329
1.35020

5.22891
5.56641
598359
6.32109

«45000
1.03180
1.35000
1.,66820
1.96340
242124
3.08284
3,81716
4.47876
4.,93660
5.22891
5.96641
5.98359
6432109

+45000
1.,03180
1.35000
1.66820
1,96340
2442124
3.08284
3.81716
4.,47876
4.93660
5.,22891
5.560641
5.98359
6432109

+30000
1.03180
1.35000
1.66820
1.80000
1.03180
1.35000
1.66820

«90000

0.00000
0.00000
0.,00000
0.00000
0.00000
0.00000
0.00000
0.000600
0.00000
0.00000
0.00000
0.00000
0.00000
0,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.06000
0.00000
0.00000
0.00000
0,00000
0.,00000
2.00000
0.00000
0.00000
0.00000
0.00000
0.00000

«18000

36000

«36000

«36000

«18000
0.00000
0.,00000
0.00000

+18000



l.10181
1,10196
1.10211
1.10217
1.101381
1.10196
1.10211
1.65693
1.65257
1.642006
1.63154
1.62719
1.65257
1.64206
1.63154
2437336
4,35164
2436453
4.34280
2.34319
4432147
2.32186
4.,30013
2.31302
4.,29130
2436453
4434280
2434319
4.32147
2.32186
4.30013

VORTEX
1

-2
3

1.03160
1.35000
l1.66820
1.80000
1.03180
1.35000
1.66820

«50000
1.03180
1.35000
1.66820
1.80000
1.03180
1.35000
1.66820

.90000

+90000
1.03180
1.03180
1.3%000
1,35000
1.66820
1.66820
1.80000
1.80000
1.03180
1.03180
1.35000
1.35000
1.66820
1.66820

«36000
«36000
«36000
18000
0.00000
0.00000
0.00000
«18000
+36000
«36000
«36000
«18000
0.00000
0.00000
0.00000
«18000
18000
+36000
«36000
+36000
«36000
+«36000
«36000
«186G00
18000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

XXXXXXXXXXXXXX XXX XXX XX XX XX XXX XXX XXX XXX XX
ALPHA =

XXXXXXXXXXAXXXXXX XXX XX XX XXXX XXX XX XX XX XXX

XV
«05798
«33794
043557

1.35033
1.35063
1.35094
1.35107
1.35033
135063
1.35094
1.963606
1.95482
1.93349
l.91215
1.90331
l.954862
1.93349
1.91215
3.36250
4076135
3435366
4.75251
3.33233
4,73118
3.31100
4,70985
3.30216
4.70101
3.35366
4,75251
3.33233
4,73118
3.31100
4.,70985

12.000

1.03180
1.35000
1l.66820
1.80000
1.03180
1.35000
1.66820

«90000
1.03180
1.35000
1.66820
1.80000
1.03180
1.,35000
1.66820

30000

+30000.

1.03180
1.03180
1.35000
1.35000
1.66820
1.66820
1.80000
1.30000
1.03180
1.03180
1.35000

" 1.35000

1.66820
1.66820

Yv

«06977
06977
«06977

+36000
«36000
«36000
16000
0.00000
0.00000
0.00000
18000
«36000
«36000
«36000
18000
0.00000
0.00000
0.00000
«18000
18000
«36000
«36000
«36000
«36000
«36000
«36000
«186G00
«18000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

DEGREES

ce
4.93840
2.03630
1.61966

CPW
4.49174
1.80658
l.41632



1%

«62701
71547
«95118
+05749

" +33509

043272
62653
« 71548
«95118
+05598
+32620
42389
02501
«71548
«951148
+05434
«31674
241437
.62338
71548
«35118
«05363

«31258
«41021
62267
«71548
«95118
«05363
.31258
41021
62267
«71548
«95118
+05363
31258
«41021
62267
«71548
«95118
.05363
«31258

06977
069177
06977
+15997
«15997
«15997
«15997
«15997
«15997
»20930
«20930
«20930
20930
»20930
«20930
25864
25864
«25864
«25864
«25864
«25864
«30440

+30440
.30440
+30440
+30440
30440
+37539
+37539
«37539
.37539
«37539
+37539

47796.

«47796

AT7796

47796
47796
47796
«59181
«59181

1.35171
1.26255
«55648
5.17628
1.94055
12.94878
23.47637
25.58114
4.88929
5.49179
2.03749
12.61774
30.66566
29.91524
5.66084
5.82602
2,24051
18.,48643
24.75371
29.31779
5.09970
6.27956
2.82792
2.66803
3.,83146
3,65268
1.,12738
6.,60530
2.98516
2.,71678
3.61212
3.43112
1.02036
6,83083
3,03305
2.73191
3.,57361
3,37998
+98585
6.85893
3.01201

1.14022
1.04710
«43763
4,91924
2.13170
1.83168
276872
264594
«+65845
5027058
2.37103
2.13158
3.,27826
3.15942
+80458
5.61273
2492948
2.31290
3.43344
3.28769
«87123
5.86603
2.63523
2.40955
3.33918
3.,17765
«89520
6.14539
2.75541
250328
3.39208
3.21847
«91740
6.42785
2.86224
2.58819
3.,45521
3,27261
«93773
6.550062
2.89290



9%

«41021
02267
71548
«95118
.05363
31258
41021
62267
«71548
«95118
«05363
.31258
«41021
62267
« 71548
«95118
«05363
31258
41021
62267
«71548
.35118
«05363
«31258
41021
«62267
«71548
«95118
+05363
«31298

41021
62266
«71548
«35118
«05363
31257
+41020
262266
71548
95118

59181

- e59181

459181
+59181
.69438
.69438
«69438
.69438
«69438
.69438
.76536
«76536
.765306
+76536
.76536
.76536
.81068
.810068
.61068
.81068
.81068
+41068
.86301
.86301
L86301
.86301
,86301
.86301
.92769
.92769
492769
.92769
.92769
.92769
+98001
.96001
.98001
+98001
+98001
+98001

2.70518
3.54252
3.34801

«96614
6.61919
2.86516
2.57079
3.42590
3.24046

«91511
6.18823
2.56704
2.,26844
3.08043
2490735

« 77877
5.75794
2420923
1.82115
1.47834%
1.32197

«53080
5.09837
1.79425
1.40774

«99004
«84997

«34788 -

4414762
1.33189
1.01141
«67029
«56505
«22698
2470343
+68885
«50200
«32683
«27672
«11796

2.60905
3.47165
3.28590

«93903
6.38674
2.78002
2.50375
3.38113
3.20224

«89795
5.99843
2.49930
2.21579
3.04784
2.68006

« 76599
5.59202
2.15046
1,77537
l.44702
1,29526

91966
4.96020
1.74582

1.37001

«96398
«82771
+«33869
4.04358
1.29704
«98457
«65201
«54947
22053
2.64027
67130
«48883
« 31781
026894
11449



Ly

Y/SP
« 06977
«15997
+«20930
«25864
+ 30440
+37539
«47796
«59181
«69438
« 76530
«81068
«86301
+92769
«98001

THE LIFT COEFFICIENT

CL
2439685
9.,20234

10.87951
11.13111
3.51999
3.57576
3.63258
3.62100
3.47233
3.15106
2.62123
24108687
1.59608
92471

CH
-1.01035

-8.29251
-8.,22672
-1,88996
-1.93452
-2.04619
-2.15124
-2.16881
-2.025406
-1.67358
~1434571
-100‘!‘139

~.61568

4,09698

TOTAL INDUCED DRAG COEFFICIENT =

THE INDUCED DRAG PARAMETER =

cT col
62707 -+13161
« 71562 6,00533
77570 7.10137
«84321 6.90405
92170 + 46753
1.01240 «34117
1.08172 «27053
1.08835 «25414
1.01294 027768
89206 + 26812
78047 ~-e24075
«62259 @ -.18825
142388 -.09410
020746 -e01559%
1,24738

»07431

TOTAL PITCHING MOMENT COEFFICIENT = -2.62551

THE
THE
THE
THE
THE
THE

THE

COANDA LIFT COEFFICIENT, CLR = 1,06833

COANDA DRAG COEFFICIENT, CODR = -1.11975

COANDA MOMENT CUEFFICIENTs CMR = -«30907

LIFT COEFFICIENT FOR THE WING ALONE= 2.66469

INDUCED DRAG COEFFICIENT FOR THE WING ALONE=

.l8863

PITCHING MOMENT COEFFICIENT FOR THE WING ALONEs =1.45559

INDUCED DRAG PARAMETER FOR THE WING ALCNE=

«02657

CLw

2.11436

2.55332
2.84719
3.01614
3.19384
3431949
3.44493
3.48934
3.37889
3.07813
2055362
2.05327
1,55581

90252

CHW

-«86374
-1.17296
-1.39361
=1.51926
~l.68191
-1.79805
~1.95117
-2.08213
-2.1168%
~1.98265
~1.63128
-1.30961
-1.01719
~+60033

Cow
~e11557
«39475
+ 49090
+48851
«37693
33260
«28729
026722
«28321
« 26936
~+238095
-.18840
-+096136
—00179b



SAMPLE INPUT No. 2

* OYER=WING=RLOWING CONFIAURATION OF TN D=7367 *

1 1 1 1
Oels 1.003 Qe43026 0.85914 De Ue01386 3408396
1.7664 10.° 04558617 3.08396
1 1 O.
12099971 3.228014 Oe Qe "‘10299 2.032 0e508 Qe254
1e5 Oe De Ge Oe Oe Ue
2 5 5 5
2
& 0 N n n
=2.40778 2.12077 Oe ~0.28884 2096356 1.778
-0.28884 2496356 1.778 0316567 3.20436 2.286
06316567 3420436 2.286 24855 44214 4ell6
3 9 3 4 2
~1.299 -0.28884 1,778 ~1.299 0316567 2.286
~0,28884 2.,963596 1.778 0.316567 3.,20436 242006
2.96356 6421596 1.778 3420436 6445676 2286

48



6y

1

INPUT DATA
«40000
1.76640

1
12.99971
1.50000

1

1.00300
10.00000
1
3.22804
0.00000

1

. SAMPLE OUTPUT No. 2
PN T T I I e A R R R R R AL R AR LRl

* DVER-WING-BLOWING COUNFIGURATION OF TN D-7367 *
T Tl s I SRR SR R R A R L ALt Aty

1

XXXXXXXXXXXXXXXXXXXXXX XXX

CASE

NUMBER = 1

XXXXXXXXXXXXXXXXX XXX XX XXX

43026
55862
0.00000
0.00000
0.00000

+ 85914
3,08396

0.00000
0,00000

5.00000

-1.29900
0.00000

THE COMPUTED JET ENTRAINMENT ARE AS FOLLOWS

XJET
10,76626
12.01626
14451626
17.01626
19,51626
22.01626
24.51626
27.01626
29.51626
32.01626
34.51626
37.01626
39.51626
42.01626
44451626
47.01626

.49.51626
52.01626

RJET
2.37532
2437532
2.37905
2.41896
2.50324
2.61298
2.73386
2.85818
2.98203
3,10350
3.,22167
3.33617
3.44692
3.55396
3.65744
3.75751
3.85436
3.94818

DM /DX
«03114
«03114
«03104
03000
«02793
« 02547
«02302
«02077
«01876
«01700
«01545
«01410
«01292
.01188
«01096
.01015
00943
«00878

01386

2.03200
0.,00000

3,08396

+50800
0.00000

«25400



0S

54,51626  4.0391>
57.01626  4.12742
59:51626 64,21317
62.01626  4.29654
64451626 4437767
67.01626  4.45669
69:51626  4.93372
72.01626 4.6088o
74:51626  4.68222
77.01626  4.,75355
79.51626  4.82394
82.,01626  4.89216
84.51626  4.95926

-3 5
2
4 0

-2.40778 2412077
-+288384 2.96350
«31657 3.204306
3 9
~1.29900 ~.28884
-.28884 2.96356
2.96356 6+21596
HALF SwW=

LAST, JPANEL,»LTOTAL=
138 90

THE EQUIVALENT JET

THE EQUIVALENT JET

.00820
«00767
«00720
200677
+00638
+00603
«00570
«00541
00513
.00488
+00465
« 00443
00423
5 5
0 0 0
0.00000 -.28884 2496356 1.77800
1.77800 «31657 3.,20436 2.28600
2.28600 2.85500 4421400 4441600
3 4 2
1.77800 =-1.29900 31657 2.28600
1,77800 «31657 3,20436 2.28600
1.77800 3,20436 6e45676 2.28600
«13000E+02 CREF= ,32280E+01

228
XXX XXXXXXXXXXAXXXXXXXXXXXAX KX XXX XK KX XXX XX XXX XXXXXX
A RECTANGULAR JET WITH LATERAL EXTENT EQUAL
70 THE EQUIVALENT JET DIAMETER IS USED FOR
INTERACTION COMPUTATION
NOTE. CHECK WHETHER THE WING 1S IMMERSED IN THE JET
XXX XXXKXXXKXX XX XXX AKX KX XXX XK XXX XXX XX XXX XXX XXX XXX
PROFERTIES AKE EVALUATED AT 1.54891

RADIUS IS «49329
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THE VELOCITY RATIO OF THE EQUIVALENT JET,VO/VJI, IS

VORTEX ELEMENT ENDPOINT COGROINATES=

X1
-2.23542
-1.01001

72300

1.94841
~1.86613
-.70231
«94358
2010740
-1.33956
-¢26357
1.25812
2033411
-.81298
«17518
1.57265
2.560482
-.44370
«48287
1.79324
2.716381
-20692
«68016
1.93467
2482175
.13071
«96147
213635
2.96711
«46834
1424279
2.33802
3.11247
«70512
1.44008
2447946
3.21442

X2
-1.86613
-+70231
«94358
2410740
-1.33956
-.26357
1.25812
2.33411
-.81298
«17518
1.57265
2.56082
-+44370
4b287
1.79324
2471981
«68016
1.93467
2.82175
«13071
«961417
2.13635
2.96711
46834
1.24279
2.33802
3.11247
«70512
1.44008
2.,47946
3.21442
1.15889
1.81816
2+75051
3,40078

Yl
0.00000
0.00000
0.00000
0.00000

«31714

31714

31714

31714

« 76935

« 76935

«76935

76935
1.22157

1.22157

1.22157
1.22157
1.53871
1.53871
1.53871
1.53871
1.74205
1.74205
1.74205
1.74205
2.03200
2.03200
2.03200
2.03200
2.3213
2432195
2.,32195
2.32195
2.52529
2.52529
2+52529
2.52529

Y2

31714
«31714
«31714
+31714
«76935
« 76935
76935
76935

1.22157

1.22157
1.22157
1.22157
1.53871
1.53871
1.53871
1.53871
1.74205
1.74205
1.74205
1.74205
2.03200
2.03200

2403200.

2.,03200
2432195
2432195
2.32195
2432195
2.52529
2.52529
2452529
2452529
2491498
2491498
2.914938
2.91498

1
0.,00000
0.00000
0.,00000
0.00000
0,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0.00000
0,00000
0,00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0.00000
0.,00000
0.00000
0.00000
0.00000
0,00000
0.00000
0,00000
0,00000

166254

12
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0.00000
0.00000
0.00000
0,00000
0.00000
0.,00000
.0.00000
0.00000
0.00000
0.00000
0.00000
0,00000
0.,00000
0.,00000



1.15889
1.81816
2.75051
3.,40978
1.805%92
2.35727
3.13700
3,68835
2.45296
2.89638
3452349
3.96692
-1.25044
~e93651
-.062258
-1.25044
-+¢93651
~-.62258
-1.23420
-.81534
~¢39648
-1.21105
-e64257
-.07408
-1.18791
-e46979
«24832
-1.17167
-+¢34863

47442
~1.25044
“093651
-.62258
-1.23420
-.81534
-¢39648
~1,21105
‘069257
‘007408
-1.18791
-046979
«24832

[43

1.80592
2.35727
3,13700
3.668835
2.452%0
2.89638
3452349
3.,96692
2.85285
3.2295¢8
3,76235
4413908
=1425044
-e93651
-.62258
-1.23420
~+81534
-+39648
-1.21105
-a64257
‘=.07408
-1.18791
-.46979
«24832
-1.,17167

| -.34863

47442
-1.17167
-434863

47442
-1.23420
-.81534
-+39648
-1,21105

‘l64257

-.07408
-1.18791
-+46979
«24832
-1417167
-¢34863
47442

2.91498
2491498
2.91498
2.91498
3.47065
3.47065
3.47065
3447065
4,02631
4,02631
4.,02631
4,02631
1.53871
1.53871
1.53871
1.53871
1.,53871
1.53871
1.74205
1.74205
1.74205
2.03200
2.03200
2.03200
2432195
2432195
2432195
2452529

2452529

2452529
1.53871
1.53871
1.534871
1.74205
1.74205
1.,74205
2.03200
2.03200
2.03200

12432195

2432195
2.32195

3,47065
3.47065
3.,47065
3.47065
4.02631
4.02631
4.02631
4,02631
4436973
436973
4436973
4436973
1.53871
1.53871
1.53871
1.74205
1.74205
1.7420%

2.03200

2.03200
2.03200
2.32195
2.32195
2432195
2.52529
2452529
2.52529
2452529
2452529

2452529
1.74205
1.,74205
174205
2,03200
2.,03200
2,03200
2432195
2.32195
2432195
2.52529
2.52529
2.52529

0400000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0.00000
0.00000
0.00000
0.00000
0.00000
77487
.77487
.77487
< 77487
J77487
. 77487
.77487
«77487
«77467
.77487
(77487
.« 77487
. 77487
77487

77487
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0,00000
0.00020

0.00000
0.00600
0.00000
0.00000
0.00000
0.,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0400000
«77487
«77487
«77487
«77487
.77487
«77487
$77487
77487
«77487
.77487
$77487
«77487
77487
«77487
77487
0.00000
0.00000
0,00000
0.00000
0.00000
0.00000
0.00000
0400000
0.00000
0.00030
0.00000
0.00000
0.00000
0.00000
0.00000
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-+44369

48287
1.,79324
2.71981
=¢44369

«48287
1.79324
2.71981
-.20692

«68016
1.93467
2.82175

«13071

«96147
2413635
2.906711

«46834
1.24279
2+33802
3.11247

70512
1.44008
2.47946
3.21442
-+44369

«48287
1.79324
2.71981
—-e20692

«68016
1.93467
2482175

«13071

096147
2.13635
2.96711

«46834
1.24279
2433802
3.11247
3.32643
5462623
3432643

—+44369

48287
1.79324
2.71981
-+20692

«66016

1.934067
2.82175

«13071

« 96147
2.13635
2.96711

146834
1424279
2.33802
3411247

«70512
1.44008
2.479406
3.21442

+ 70512
1.44008
2447946
3.21442
-.20692

«68016
1.93467
2.82175

.13071

296147
241363
2.96711

406834
1.24279
2433802
3.11247

» 70512
1.44008
2.47946
3.21442
3.32643
5462623
3442282

1.53871
1.53871
1.53871
1.53871
1.53871
1.53871
1.53871
1.53471
1,74205
1.74205
1.74205
1.74205
2403200
2.03200
2.03200
2,03200
2432195
2432195
2+32195
2.32195
2052529
2.52529
2.52529
2.52529
1.53871
1.53871
1.53871
1.53871
1.74205
1.74205
1.74205
1.74205
2.03200
2403200
2.03200
2,03200
2432195
2032195
2.32195
2432195
1.53871
1.53871
1.53871

1.53871
1.53871
1.,53871
1.53871
1.74205
1.74205
1.74205
1.742095
2403200
2.03200
2.03200
2.03200
2432195
2,32195
2432195
2.32195
2492529
2.52529
2452529
2452529
2.52529
2.92529
2.52529
2.52529
1.74209
1.74205
1.74205
1.74205
2.,03200
2.03200
2.03200
2.03200
2.32195
2432195
2432195
2432195
2.92529
2452529
2.52529
2.52529
1.53871
1.53871
174205

¢.00000
0.00000
0.00000
0.00000
77487
77487
« 77487
« 77487
« 77487
« 77487
77487
« 77487
e 77487
77487
77487
« 77487
« 77467
« 77487
« 77487
« 77487
« 77487
« 77487
77487
« 77487
0.00000
0.,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0,00000
0.00000
0.00000
0.00000
0.00000
0.00000

0.00000

0.00000
0.00000
0.00000

. 77487

« 77487
« 77487
77487
77487
77487
« 77487
«77487
« 77487
77487
« 77487
77487
« 77487
« 77487
77487
77487
77487
77487
77487
77487
« 77487
0.00000
0.00000
0.0000¢C
0.00000
0,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
.« 77487
$ 77487
« 77487



%S

5.62623
3.42282
5.72262
3.56026
5.860006
3.69770
5.99750
3.79409
6.09389
3.32643
5.62623
3.42282
572262
3.560206
5.86006
3.69770
5.99750

be722062
3,56026
5.86000
3.69770
2499750
3,79409
6,09389
3.79409
6.,09389
3,42282
572262
3.,56026
5.860006
3.69770
9499750
3.79409
6.09389

1.53871
1.7420%
1.74205
2.03200
2.03200
2+32195
2.32195
2452529
2.52529
1.53871
1.53871
1474205
1.74205
2.03200
2.03200
2432195
2.32195

CONTROL POINT CUORDINATES=

xce
-1.58493
1.54267
-1.16692
1.76545
-.65024
2.04081
-.23223
2426358
« 029381
2440324
29782
2.54608
062911
272263
«89713
2.86547
1.19569
3.02459
1.70932

3.29833

2434420

YCp
14693
+164693
«53161
53161
1.00710
1.00710
1.39177
1.39177
1.63292
1.63292
1.87956
1.87956
2418444
2416444
2.43108
2.43108

"2.70584

2.70584
3.17852
3.17852
3.76278

ce
0.00000
0.00000
0.,00000
0.00000
0.00000
0.00000
0.,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0, 00000
0.,00000
0,00000
0.00000
0.00000
0.00000
0.00000
0.00000
G.,00000

1.74205
2.03200

© 2.03200

2432195
2432195
2452529
2.52529
2.52529
2.%2529
1.74205
1.74205
2.03200
2.03200
2.32195
2432195
2452529
2452529

XCP
-.,02113
2.19042

«29926
2.37276

« 69529
2.59814
1.01568
2.78048
l.21652
2.89479
1.42195
3.01170
1.67587
3.15622
1,88130
3.27313
2.11014
3.40337
2.50382
3.62742
2499044

L 77487
ST7487
77487
77487
77487
< 77487
$77487
S77487
77487
0.00000
0,00000
0. 00000
0.00000
0.00000
0.00000
0,00000
0.00000

YCcp
«14693
«14693
«93161
53161
1.00710
1.00710
1.39177
139177
1.63292
1.63292
1.87956
1.87956
2.18444
2418444
243108
2.43108
2470584
2.70584
3.17852
3.17452
3.70278

$ 77487
17487
77487
77487
77487
77487
77487
0.00000
0.C0000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

e
0,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.0000¢C
0.00000
0.,00000
0.00000
0.00000
0.00000
0.00000
0.00090
0.000900
0.00000
0.00000
0.,00000
0.00000
0.00000
0.00000



3.63668
2485783
3.91042
“1.11775
-+57402
—-+67106
-1.01620
-.16780
-+17810
~.85188
48947
«12656
~1.089069
-01'6171'
~+45060
—-e92537
19553
«04235
-507256
2.34868
«029381
2.40324
«29783
-2454608
«62911
272263
+89713
2.86547
99950
2492003
«02981
2440324
29783
2.54608
62911
2.72263
89713
2.86547
4447633
4.52099
4.63790
4.78242
4.89933

(19

3.76278
4423545
4423545
1.53871
1.53871
1.63292
1.87956
1.8795%6
2.1b444
2.43108
2.43108
2452529
1.63292
1.63292
1.8795¢6
2.1b444
2.18444
2.43108
1.53871
1.53671
1.63292
1.63292
1.87956
1.87956
2418444
218444
2.43108
2443108
2.52529
2452529
1.63292
1.63292
1.87956
1L.8795¢6
2.18444

‘2.18444

2.43108
2.43108
1.53871
1.63292
1.879%6
2416444
2443108

0.00000
0.00000
0.00000
38743
«38743
77487
« 77487
77487
77487
77487
77487
«38743
0.00000
¢.00000
0.006000
0.00000
0.00000
0.00000
«38743
+38743
« 77437
77487
« 77487
77487
77487
77487
77487
+ 77487
+38743
38743
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0,00000
38743
77487
77487
077487
« 77487

3.90437
3.38413
4.12842
~+75526
-1.08969
-e46174
-¢45060
-492537
19553
«04235
-.821381
«60175
-.67106
-1.01620
-+16780
-.17810
-.85188
«48947
1.13806
2.85013
1.21652
2.89479
1.42195
3.01170
1.67587
3.15622
1.88130
3427313
1.95977
3.31779
1.21652
289479
1.42195
3.01170
1.67587
3.15622
1.68130
3.27313
6.10253
6.14719

6,26410,

6.40862
6452553

3.70278
4423545
4423545
1.53871
1.63292
1.63292
1.87956
2018444
2.18444
2.43108
2452529
2.52529
1.63292
1.,879%6
1.87956
2.18444
2+43108
2.43108
1.53871
1.53871
1.63292
1.63292
1.87956
1.87956
2418444
2.18444
2.43108
2.43108
2452529
2492529
1.63292
1.63292
1.87956
1.87956
2.18444
2.18444
2.43108

2.43108

1.53871
1.63292
1,87956

2.18444

2443108

0.00000
0.00000
0.,00000
«38743
77487
77487
77487
« 77487
77487
77487
38743
«38743
0.00000
0.,00000
0.00000
0.00000
0,00000
0.00000
38743
+38743
« 77487
« 77487
77487
77487
« 77487
77487
e 717487
«77487
+38743
38743
0.00000
0.00000
0.,00000
0.00000Q
2.00000
0.00000
0.00000
0.00000
+38743
77487
277487
77487
77487



9¢

VORTEX

4494399
4,52099
4.63790
4.78242
4.89933

2.52529
1.63292
1.87950
2.18444
2.43108

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

«38743 6.57019 2452529

G.00000 6.14719 1.63292
0.00000 6.26410 1.87956
0.00000 6.,40862 2.18444

0.00000 6.52553

ALPHA =

XXXXXXXXKXXXXXXXX XXX XX XXX XXX XXX X XXX XXX XX

XV
«03d006
«30866
«69134
«96194
038006
«30866
659134
« 96194
«03806
+30866
+69134%
« 96194
.03806
«308606
«069134%
«96194
.03806
«30866
«69134
90134
.03800
«308606
«69134
296194
+03806
«308606
69134
296194
03806
«30866

_ 2+43108

5.000 DEGREES

Yv

03327
.03327
03327
03327
«12038
«12038
.12038
«12038
222806
22806
22806
+22806
+31517
«31517
31517
31517
36977
«36977
236977
036977
42563
042563
42563
«42563
494006
«49466
:49466
2494606
99052
«95052

«38743
0.00000
0.00000
0.00000
0.00000

ce
55466
+31487
19362
06992
.67586
«32142
«19132
06478
84434
»33053
«18079
.05858
1.01515
32355
17149
« 05647
1.26691
47674
«28746
«11785
1.30991
«45969
«27107
«12635
1.29880
46247
«26593
12824

'1.23668

50917

cPw
53297
«29304
«18808
«06924
«64303
«29846
.18791
06407
« 77634
«30929
«18348
«05967
86627
32193
«18088
05725
«91789
«33014
«17957
05610
96930
«33742
«17708
«05449
1.02733
34541
«17378
05252
1.06873
«35017



Y/SP
03327
+12038
«22800
#31517
+ 36977
42563
« 49466
«55052
61274
71977
«85208
«95912

THE LIFT COEFFICIENT =

CL

«27768
+ 29704
«32132
34142
«4B434
+48014
471798
«484806
«38917
39414
«36908
« 24950

. +30800

«69134
«96194
.03806
«30866
+69134
96194
«03806
«30866
«69134
«36194
03406

69134
96194
.038006
30866
69134
96194

cH
05924
.03839
.0073%
-.02278
-.08598
-.11759
-.106088
-.20104
-+17980
-.23522
~-,28078
-.21922

«35321

TOTAL INDUCED DRAG COEFFICIENT =

THE INDUCED DRAG PARAMETER =

TOTAL PITCHING MOMENT COEFFICIENT =

+10004

«95912

cT

«00447
.00970
.01538
.02369
.00955
.01149
01240
00904
03277
.03589
.03846

-.08710

03251

—

-

-

1

coI
.01981
.01626
01267
.00609
.03279
.03047
.02937
+03334
.00116

 =.00155

i =.00632

%-.01081

.26907
« 11744
«17011
«37977
+18117
«05614
024057
38389
«16546
«04504
27622
+35295
.11828
.02907
.12402
+16695
. 04529
.01122

CLwW
« 26442
28252

« 30444

32149
«33174
«34114
«35148
+35792
+36683
+37572

.35521

24147

«16995
«05058
1.11778
«35774
«16708
04829
1.18776
36642
«15570
»041499
1.23170
033957

112488

02761

1,09053

«16119

«04331

«0100686

CMW

. 05562
+03509
» 00337
-.02884%
-.05158
-.07619
- 108b3
-.13575
-.16828
-.22386
-.27011
-.21212

COw
.01888
201567
01304
«01066
«00943
.00782
+ 00582
« 00405
+ 00244
-+00063
-.00531
-.00991



8¢S

THE LLFT COEFFICIENT WITH JET ENTRAINMENT ALUNE = «31601
THE INDUCED DRAG COEFFICLENT WITH JET ENTRAINMENT ALONE =

THE PITCHING MOMENT COEFFICIENT WITH JET ENTRAINMENT ALONE =

THE LIFT COEFFICIENT FOR THE WING ALONE= «31057
THE INDUCED DRAG CGEFFICIENT FOR THE WING ALONEs= 00756
THE PITCHING MOMENT COEFFICIENT FOR THE WING ALONE= -.07524
THE INDUCED ORAG PARAMETER FOR THE WING ALCNE= 07840
ERROR SUMMARY

ERROR TIMES

0115 0328

.00741

-.07680



DA NITINOSOON
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PROGRAM LISTING

AVFELAY (IIGRTRF ,n,.Nn) GEF
PRNEDAY [ICATRF (THELT NUTRNT ,TACFCIRPIIT,, TAOFA=LI'TRUT ,TAPE] . TAPF2) GEF
AFCONYMAMTICS OF wIMNALJFT TNTEDACTTINN GFEF

RY ., FOWAPD LAM OF THF |INTVERSTTY AF WAMSAS GFF
GEF

THIS PCOGRAM JS AP TCARLF TN FENTH IRDFOLQIPFACF=-RLOWINR AND QVFR- GEF
WIME RLOMING  COMFIAUDLTTAMG WTTK AND WITHNAYT GROUND FFFECT, GEF
GEF

MOTF, ONCT AMD TTD CAMFFD ENNCTIANG MAY QF NFFTMFT AS FNCTICA GEF
SHAPREAGRPAMS 7€B (¥) AND 7CT(N). FFEEFFTIVE|Y, GEF
THE BARPAY DIMFASTEMS NF THIS CFCORDAM DFQTITCT THE AUMRER AF WING GEF
VODTTICFS TN FF 1An NMAYIMIM ANR THE TATAL wIME AND JET VARTICFS TN, BFGFEF
200 MAXTMLM, ALSCH, CWE0w TUF &FCAY CT7F NF @AYMA TN SUBRCUTTIMF GEF
MSOLIITNY RFFARE 1STNG THE DORGEAM, GEF
GEF

ATMFNQION TTITLF (17) GEF
rFOMMONM JCONRF/ wCORE GEF
CONMORN SQCHFME/ C(P) X (10a41) e¥Y(1044]1) «QLOPF (15)4¥L (2415)a¥TT(41) GFF
1YLL (41) GEF

COMMAN /GFOM/ RA| FQLGYCD(D00) (VOB (200) 700 (200) «XLE (S50) ¢ YLE(S5N) « X TGEF

1F(S0) «PQT(P0) ¢ CH(CE) (XU (2NA) e YV 10N} 4CQM(AGR) (XM (20042) s YN(2N0e2) ¢ 7HBFF
ANLZ0042) oWIPTH(A) JYCAM(DS) s SYFFE(EN) JHALFR(QJ(Z1eR) sEX (SR ¢4D) 4T (GEGRFF
2e2)eSC(LANE)I4ST(1ANS) WL () GEF
COVMOM JAFRNO/ AM1GEMPeF 1 R24CL (20)4CT{IN) CP(30) +GAM(24100) GEF
COMMON SCONST/ ACSGMCMMT () gNMEJANCI(S) «LAST ¢MIW] (305) yMUN2 (24S) o JGFF
1PANFLaMJJI(G) sNU (2) JMMg P : GEF
COMMON /PARANM/ ALPT ALPC AL PSS CNF CNF  TH TOF JMGRT ,FETGHT G ATT GFF
COMMON /JFT/ BRI XCaYJTIAT)aA (1) 4B (21 GEF

COVNMOM ZADD/ CR{1M0) M0 (RRFAK(R) ¢SWP (A¢1S) 4 CAL (30) s ISYM VMU VUREF
1eTEMD FORGCAMLFDR (CAVELF Ty FAMTFR (CANTE T oXJaYJe7JeFUGALP L CREF,TWISTP GFF

COAMMONM /OCRST/ LTOTAL L PAN] (M JU(E) (L OANEL o TFNTM | PAN2 (FXTTPTTAL « TWGFF

1T1STRE(S) 4 MNFE GEF
COMMOM JCAVMRY/ TCAMGIMaXT (2411170 ({241 1) 8% (D,10) ¢RPM(Z4]10)CCM(24GFF

110)«0NM(2410) ‘ - GFF
NIMEMCION [SOFC () GEF

NATA TRPFC/R8(af) o (M) a2 (=) GEF

QYSTFMLC SUUPPRFQcFe THF POTHTIME OF MOMLFATAL FRPOF MFGSAGES TN THEREF

CVALUATICN OF FYD(A), WkFEN (L) TC | FQQ THAM (ofT7S,R4) NN CYRFQ.]7RGFF

e THIS CLLL MAY FPOT BF FFERFR FOD ATHED CRUPHTEE GYSTRMS, GFEF

CALL SYSTFMC (115,TSEFC) GFF

DT=2,14]587AK GEF

BFAR (S47N) (TTTLF(T)al=1412) GEF

WRITFE (ReRD) _ gFF

WRTTE (fe70) (TTITIF(T)eTl=1412) GEF

WETTF (6+480) GEF

NCANz Y GEF

GEF

s8aNUMRFE OF CACFS TN BF UM, GFAMETPY COPE (=1 TF GEOMETRY VARTES, GEF

IM THTS CASF. A|LPHA MAV Al €0 FF NIFFFBEMT, =0 FCR THE SAME GFAMF- GFF

59



c TOV QNT NTFEFEENT £) Bhngy , ANMD QyMMETDVY (CARE (=) FNAR A CRATERFD GEF
C JFTe AND=] ATHECWTICFY sirs GEF
c MEER=] IF THE wTrE TS IN ARCUND FFFERT, =0 NTHFEYISF GEF
c GEF
OFAR (SekN) TCACF NG TSYM ARDR GEF
WRTTE (RehD) TCOASFWMNGoTSYMKEER GEF
10 CONTTMIF GEF
WRTTF (Ff.Q0N) GEF
HOTTE (F.100) NEON GEF
WRTITS (FeON) GEF
CALLL NVFBLAY (AWIISRTARE 1, 1) GEF
CALL QVFBL LY (&ARINCBTIGRF (2,0} GEF
CALL OVUFQUAY (&kI'SPIEF  2,ny GEF
2n CONT INEE GFF
CALLL NVFRLAY (ARVCRTEF q44N) GEF
CALL NVFPRLAY (AHUSPIECF (S 4Nn) . GEF
MEOMZMECONS ] GEF
TE (MEONLGT,TCASFY GO TO an . GEF
IF (MR,Fa,.1) &0 TO 10 GEF
c GEF
€ #22ANNTITICMNAL ANF)FS NF ATTACY A PFES, TN OF CEAMEUTEN, TO RE READ INGEF
c AFKTMNR THE GEAVFETDRY NATA PFETRFP Tm SHADOUTIME UGECMTYY tss . .GFF
c GEF
BFAP (R.S0) &P GFF
Al p=aA| PRCT /YR, . GEF
A_Pe=agTM (ALRPY . GEF
ALBF=CCS (ALD) ' GEF
AL BT=ALPS/ALEC - GFF
NN 2n I=1.MCCQ . GFF
XLL(T)=ALP+(Tv TeTE+TWISTaVLF (T) /= ALFPYyaDT/1R0, GEF
T=xLL(D) GEF
30 X¥TT(T)y=SIM(TY /(T GEF
WOTTF (A,Q0) GEF
WOTTF, {44100y ACOM GEF
WRTTFE (F.QnN) GEF
G TN 2n GEF
4n CONT TH|IF GFF
<STNp GFF
e : GEF
sn ENPMAT (BF10,.5) GEF
A0 FOPMAY (T(AY.Ta)) GEF
71 FOABMAT (1244) cFF
an FOONAT (40HR AR a3 ansas0t0uantestadiodadnontslssnonsd) GFF
an FACKAT (THN 420X «2CRYXYYXYYXYXXYYXXXXXXXYYXXY) GCEF
140 FORMAT (1HO42Cy s 12HCASE MUMFER =.12) GEF
Fan . GEF
FUMCTTION 7CPR  (Y) 7Cn
COMMOM JCAMRY TCAMGTM YT (2411)e?7C(241118AM(2,10)«BAM(DP410)+CCH(2,7CP
110) PRV (2410) ; ZCp

60

s0n
g1n
820
530
540
s50n
S&n
7N

san

590
AON
&1n
A20
/30
YY)
650
A6H0
ATO
6Rn
AQ0n
70N
710
720
730
T40
7=0
T
770
T80
T80
ano
21n
A2n
Aan
a0
acn
R& O
AT0
apn
agan
ann
a1n
Qzn
Qan
Q940
Q50

in

2n

20



TF (TCAMFR,1) AP TP 10 ce

c 7Ce
¢ ass CAMRFER FUNCTTION FOAR THF D0AT SFCTINN aae icp
¢ ce
7ee=0, 7Cce

an TA 20 7Co

1n 70R=708M (1 4Y) 7cP
20 DFTIIRN 7CR
.ENp zcR
FUNCTTON 76T () 7CT
COMMNN. JCAMB Y/ TOAMGTM o XT (Pe11)a7C(Pel11) AR (2.10)4PRM(2,10)4CCM(2,2CT

110y (PNE 2,10 7CT

1€ (TrEM . FN, 1) e TR |n 7CcT

I . zCT
C was CANOES FUMATIAM FCD THF TIR SECTTAM san 2CT
IS ZcCT
76T=70D(X) zCcT

an To 20 7CT

1n FET=7CAM(2,Y) 7¢T
20 DETION 7CT
eMp 2CT
FUNCTTION 7CAV (T,Y) . 7Cm™
COUNMON JCAMR/ TCAMGTHaYT(241]1)e7C (2111 a8AM(2,10)4RRM(2,10)4CEMI2,7CM

110) NNM(D410) ZCM™

W= . ICM

1n TE X BF XTTWX) AR X LT, YT (I ¥s1)) GO TO 20 : 7CM
' K=V . 7C™
TF (K,GF,I™) £n 10 30 zcew

GO TO 1N 7CM

on eUzy X T (T 4K) ZCM
FOAMZR BABM(T W) ECNBSD LD ACEM (T  K)BGMICOM (T K) 7C™

6 Th &9 ZCm

n TE X LT,XT(T,11) &0 TN 40 7CM
K=V -] 7ew

an TA 20 A%y

4n w=1 em
an TH 20 7CM

cn PCT(IOM 7Cwu
EMp : FALE
SUBROHTINE YMGEAN (MCT K ARefoCA) VSN

I TO SOLYE THE STV TAMEOUS FAIIATIONS BY DHOCFLLnE YFCTAR METHAN Ve
NIMFMETON AA(T), CAC1)e AC]) VSN,
MEzKBME) VSN,
eym1=0, VeN
K1=K=1 VSN

JJd=1 ) VSN

rN 10 JmlaK) VSN
SUMT=QUML« A () #a (JJ) VSN

10 Jd=JdJde+tC1+1 . ven
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an
So
A0
70
an
an
100
110
120
1n
2n
an
an
S0
X3}
70
an
Qn
100
ilo
12n
1n
20
30
40
<0
&n
70
an
“ap
100
1ln
120
12n
lan’
180
140
17n
190
1a
2n
n
40
er
AN
TN
an
Qn
100



20

2N

4n

S0

70

RN

SV =QUIM] +A4 (1)

nA an T=l.ne)

Siive=n,

NNES &l

no 20 J=1.x1
SUMP=CQUMD L AN Jy ot (J])
NEENRII o RS

KK=KaT

QUMD =QIMP L AL (KiK)
CA(T)==QUND sC11M]

u=1

L=0

KNC= (Wal)sMr)

NN AR T=1.N0

IF (T.6T.%MEY &0 TR €0
MMz Moy aMNCY s

TF (T.FRMM) G0 70 T
KW=KKsY

TL=TsL
A(T)=CE(KK)RPAGE 48 (T1 )
AN TH AN

TI=T=KkMC

atIy=Ca (1)

COMNTIMIE

a0 TH An

TT=MLMa]

QAGE=A(TT)

Ke=n

L=L+)

M=V

GO TN 4p

CONTTIMIF

DETUIRN

enp

SURRONTINEG TrTFR (FerMol del7aTJFoTR)
TO MAKF QFFICER IANTFRIATICN

Foec IMAUCED TAMGEMTTIAL VFLOCITTIFS

VSN
VSN

. VSN

VSN
VSN
VSN
VSN
VSN
VSN
VEN
VSN
VSN
VSN
VSN
VSM
VSN
VSN
VSN
VSN
VSN
VSN

VSN

VSN
VSN
VSN
VSN
VSN
VSN
VSN
VSN
VSN
SN
VSN
VSN
T
INT

COMMAN /RFOM, WAL FCL YCD (200) JVOE(DN0) 7B (200) aXLE(SN) o YLE(S0) e XTINT
I (SN PST(20) (CH(CR) oYV (DNP) VYV (INN) QSN R RY YN (2NNa2)aYN(200N,42) a7 INT
OM(PNNG2) dWINTH (C) (YOON (DT ) (CLFED (EN) ¢HALFT Q21 eR) aFX (GB42) (TX (QEIMT

Fa?)aSCLIANS) ST (1R SY 0l A ()

PT=?_,141CQ24R

J=LJe1

JJ=MNs e

TE (MM ET,R) Jd=rnna
Fd=JJ
C1=TY(TZ41)=F%x(T7.1)
C2=TX (17421 =FY(T7.2)
QM=n,

nno1n K=l.0d

62

™MT
INT
INT
INT
INT
INT
INT
INT
INT
INT

11n
120
13n
140
150
160
170
180
180

‘e0n

210
220
230
2490
250
260
270
PRO
290
30n
21
krddl
330
340
350
360
37n
380
3aan
aon
410
a2n
430
aan

10

20

an

&n

en

a0

70

an

an
100
110
120
130
140
180



0

YYT1=FY(T?4,1) 4 18CC (K. TD) INT
XXPTFX (17 e2) L0006 (K TD) INT
X1=X¥1=XCO(TJ) INT
X2=XXP2=XCP (TJ) INT
YI=YN(Je1)=VCO (T ) INT
Y2zYM(JeP)=YCC (TU) - INT
T71=7MUN 1) STCR (T INT
77=7N(Je?)=7CF (TN INT
X12=X¥X2=X¥Y1 INT
YIZ=YN(Jde2) =Yh(Je 1) INT
Z172=7%(Je?)=7%(Je 1) INT
Y71=Y12717=71%v1? INT
XYK=X18Y]D2=Y]#Y17 - INT
X7J=x12712=-712v12 INT
ALF=YYKeXYVeXT JaXPJePRY7T0Y7] INT
C1=2CCOT(X]aX1+RavIaV]14B6T127]) - INT
D2=CAOT (XP#XD+FnavVZ2aY2+Ea702872) INT
U= (XP8Y 24P rYD8V124R8728712) /00 (X]#Y12+RnY12Y]2+PH710712) /0] INT
SUM=SHMLIeYT7T /81 BoCT (K, IP) InNTY
EQUMBCH(T7) /(8 ,2F ) INT
RETIIDN InNT
MR : INT
SURRONTIMF WINEG (AWLPAMTL (T PRLFAM] (I DAND NGRLHETIGHTLATT) WNG
TQ CNAMPUHTE THE JFT=OFF INFLUFNARE CAFFFICTEMNT MATRIX WNG
NIMENSTAN AW (1) . wNG

NIMENSICON V(4)s w1(2) .o WNG
COMMOM /GFOMY/ LA FSHoXCP(PNN) VR (Z00) 47CC(200) ¢ XLF (S0) 4 YLE(SN) o XTWNG
1E(EN) ePST(PN) o CHCR) YV (200) YV (100) «SM{R4A) YN (Z0002) e YN(20N42) »7WNG
PM(PANGZY «MIRTH (A} JYCON (PF) ¢SUFFER (SN) «RALFR.SY(Z1 4RI 4EX(SS¢2) o TY (SEWNG

AaP) e QOLIANEY ST (1N ) 41 £ () WNG
COMMON JAFDO/ AV) QAMD R B2 ,CL{IN) CT(I0) N (20) «GAM(2.100) WNG
COMMON JOOMRT/ NCQGNCE ) (2) oM QY oNCU(S) dLAST MUK 1 (248} 4yMJW2 {2,6) 4 JWMNE

1PANFLMIJ(S) o NW (2) oMM JWahUF WNG
1e=1 WNG
Lr=1 ' WNG
TE (MREPFC,L1) | =7 wNG
Wy ly=0, WNG
wyePy=n, WMR
T7=) . wWMG
TEF=1 wMG
TSNz WNG
ML=hw (1) WM
[SINEY NS B} . WNG
NN Ga J=14LPANF) WM e
MT=J=1FF+] wNEe
FN =N WwNG
TF (JuGRT 1 PAM] AN JLF,LDAND) TSNM=D WNG
TE (JoGT LPAND AL (J, LT JUPANFLY TSH=R wNG
TF (JoGF JLPAM] JANMD  J LT DAMNFLY GO TO 10 wNR
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160
170
180
190
200
21n
2en
23n
240
2%0
260
270
FLYY
29n
2nn
31e
32n
aan
N
360
370

10

20

a0

4n

&n

én

Tn

an
100
11n
120
130
14n
180
140
170
180
1an
200
210
220
23n
240
250
260
270



20

29
40

€n

A0

70
an

"0 TH 20

ML=t (P)

TE (JoGF JLOARD  AND (G LT LPANFLY N =hu ()
CONTTINIE
YVI=YM(Jel)=¥CP(T)
YP=XM({Je2) =X (T)
Y1Z=XM(JeP)=YM (Jo 1)
YI22YM(Je2)=YN (U 1)
71227 (Je?)=7N (JWa 1)
no R 11=1.2

TE (TT.F0,]) R Te 70

\|=1
A TA LA
Mz=D
CONTTMIFE

YOz (=]1a4)2a2MaYCO(T)
vi=yr(Jeal)=vC

v2z=yM(Je2) =V

YVV=Yy1oY12aY]av]D

[aTo NN I 4 B Y ]

TF (KK ,FO,1) fe 70 &0

AF=-1, .

T2, 8 (7CP (1) +RFTGKET) &70P (1)
crON=Y,

GA TA &0

~F=1,

70=7600(T)

FOOr =0,

71=7M(Je 1) =7C

72=7M(JeP)=7C

X7J=X1#712=712x17
HOCOM==71RY 1282 TTRFCCM
Y7T=y18#717=71av17

AlLF] =X YKEXYK X7 JeXT7 J+AE0Y7TOY7T
BIRI=GNrPT(Y14Y1+F0ayY)2#Y]+FCn7147])
PPC I =QrCT (XPaXP+PORYIEYD4ORST7 2077

wMNG
WNG
WG
WNG
WNG
WNG
WNG
WNG
whNG
WNG
WNG
WhEa
WMEG
WNG
WMG
WNG
WNG
WNG
WNG
WNG
wNG

_WMG

WNG
WNG

MNG

NG
WNG
WNG
WNG
WM
WNG
WNG
WNG
WNG
WNG
WALG

B = (YP8Y | 24F0nyPav]24ERa728712) /0001 o(X]8Y]12+FaY] oY ]2+0087187]12WNE

1y /77181

RIS =(),=Y1/C121)/(Y18Y1e7127])
fPPY=(1,=X2/BFC1) /(Y28Y24720872)
FlzuiPla (1CNMey vy aGF /AL B
Foz(=Y24R271+Y 1 0GR ) 20F

IF (WK FER2) G T 70
WETT)I=(F14F2)8CHTT7)#SN(MT S ISM)Y /(R nF Ny
"D T an

WY (TT)S(F1eFP)aCk(T7)#SM(MT L TSN) /2 (R, 8F0)
CONTINUE

But (Jy= ()Y +M (Y at) (1Y) 41 (2)

TE (LT RNGPE (U FO A PANFLY) G0 TC Qn

64

WMG
WNG
WNG
WNG
WNG
WMA
WNG
WwNa
WNG
WNG
WMG
WMG

?8n
2Qn
ann
1N
32n
22
4n
kLY,
340
37n
AR
Qn
ann
41n
4zn
43n
440

san
00
10
£2n
A30
fbn
£Sn
AN
TN
AR N
AQn
T0n
Tin
720
T3an
740
TEN
TAD



Qn

DI -~

DO ND D

T7=17+1 WNE

TFF=ANG WNG
NIXETY S T uNG
AOLTTINF ° WMG
QF T(IPN WNGR
Enp WNG
AVEELAY (HIRCTIEFE ,1,0) GEOD
DOARDAM GECMTY GEO
TO SFT 1P TUT FEAMFTEY NF TLE YNRTFy E|FMFRTS AND CONTOOL POINTS  GEQ
RIMFMETOM YXL(S)e YL{®)e ¥YYT(S)e 7L (T}, CPCUL(31)s CPSWL (3] GFO
rFOMMAN JCODF/ weARE GEO
COMPON /QOHFENE, C(D) 3 ¥ (10041 eV (10a41)oQLOOF (15) o XL (P2e1S) e X¥TT(41),4GEN
1XLL (&) GEO

COMMAN JEFOM/ LAY FCL (XD (200 ) (YIE (20N) 4700 (200) « XLF (SN) e YLE(SN) o XTEFEO
1F(E0) (PST(P0) e CHIAS) (X V(200) oYY (100} J8M(R4R) oYM (20042) o YN (20N,2) 476GEO
PMIPONG2) MTOTH(R) JYCOM(PF) 4 CWFFEO(S0) GHALFR(SJ(FP148)4EX (S547) 4T (QSGEQ

Re2)eSCLIANGT) ¢ ST {IAPE) o.M () ‘GEO
CAMMON /AFDN/ AV]GEND G R]LE2.0L (1) ,FT(30) «CN(I0) GAM(2,100) GEO
COMBON /OONRT/ MEQNCH M1 (2) MSJaNCU(S) JLAST oM ] (345) o MWD (348) 4 JGEO

IPANFLLMIJ(R) oMU () b Jub JE 5E0
CONMOA /OARAN/ AL BT L OC AL S0 (NF 4QNF  TH TAF (NEPR HETRHT JATT GEOQ

COMMOL AR/ CPE1AN) 4OV (2N) JROFAK (A) ¢SUR (A4]15) «FAL(2N) L TSYeVMIWVIIGED
1 eTFND sFCReCAM FE (CAMLF T CANTFE JCANTET oXJaYJe7JePJALPCRFF.TWISTE GFO
COMMON JCOST/ [ TOTAL JLPANT oMUV (R) o LPANFL ¢ TFNTM,LPANZ JEXTToPTTAL 4 TWGED

TISTRFE(B) JNFP ° GEO
COMBOM JOEMR, TOAM TMIXT(2411) 470241114 8AM1210) 4RRM(2,10)CCM(D,GEQ

110y ARV (Z,10) GEN
WOTTE (R.54N) cEn

PT=2,14)1CG24R aen

MCs=n GEN

Kl_=n GEO

I9ANFL=1 GEO

PT=0, GFO

AN 1IN T=1.5 GFO

AF(TYy=0n, GFO

GEO -

SOAMACKE NUNEEES AF EEFFSTOCAN LED JFT FLNw, FOFFSTRFAM/JET VELCCITY REO

DETTIN JFT/FOFFCTRF 2 TEVDFELTIOR CATIOANGLE NF ATTACK IN NFGROFF L GEO

WIMNE L F, ANP T F, Y=CNNCNATHATES AT THE JFT AYIS LOCATIOND®S GEN

GEN
DEAD (CL4C0) AMY JANMD (UM, TELE (A Py XFL JXFT GFO
WOTTE (£ bGOY) AN JANTLUNIL,TFME JALP 4XFL JXFT GEN

GFO
HETGHT= HFIGERT 0F YINR A, ¢, FOAM connnn TF NEPR=1, GFO
=0, OTHFPWISE . GED
TT=PITCH ATTITIIPF QOF wIMa TM PFERFFS, =N, TF NGRD=0 GEN
XAC=Y=CrOFNIMNATFE oF «wTht A, C, CF THF DFFFRFNCF SOINMT ARGCUT WHICK GEO
THF GAPQUIND HETAHT T€ wFAQIICER GED
XHE=XCONPNTINATE AF (1IGF F) AD LTMNEFE . GFO

65

220
230
740
280
2A0
270
28n
2940
30n
e
32n
aan
wWwn
aso
AR
7o

3ap
400
410
&30
43n



AN N

el i N N Xa)

DI I

e

e EXaEeXe Ne Be e )

GF N
DFAN (E,400) RETCKT (2TT vAC YA GEOD
WOTTFE (R 4QN) HETOKRT JATT (YAC (YUA GEQ
ATR=ATTRDTI /18P0, GEQ
ATT=QIM(ATE) GEN

aaaNUINPFD OF FLAF CFOTINMS (THOLUNTAE THF JFT SPAN) . THF NUMERTCAL GEO
NORED NF JFT SOAM ANMD THE COFOECPORNTMG FLAD DEFLECTTIAN ANGLESS IN GEA

NEROEFS #pn GEO
GFO

OF AR (C4R2N) NFRNJP S (TF (T) e T=14MFD) GFO
WOTTFE (£452N) MFPMJP(RE(T)oT=] AFD) GFEO
‘GED

BRaRFEEDFACE HALF wThA ARFA, GFFERFCFE CROADN, TWIRT TN NER,, GEQ

TMCTINFACE NF DOAT CHARE T8 TFC 4 Xeo Y= AMD 7oCORRPNINATFR OF JFT  GEN
CEMTFD AT FXTT, ANP JFT paPrTuc, 74 TG OFFFCORFN TN THE WING PLAMF, GEQO
# MATE, ©CC SR ACCLTCATIOMNG, Yo7 J AN D MAY RF ANY NMOMN=7FEQN VALUIFRGFO
JINLFSS THF BFECTAMAULAR JFT IS MAT M THF CHEFACE AMN THE FATOATNGED

HENT EFFFCT 1S TO BE LCCOUNTFD FCS, . GEO
GEQ
OF AL (F44G0) WAL FCu (OFF TLTICT (TWIQTO ¥ aYJe7JsPJ GEO
MOTTE (£e4QN) BALECQU (ODFF THIST (TWTCTR (¥ JeVda7de=d GEN
GEC

#82TOATL INF=FNRF AMGLF M PFR,. DASTTAL=SPAN FI AP INNTCATAT (=0, Fop GEN
MO 0D FULL=-SFAM FI AR, AMP =1, CTHFEWMTISE), COAMFICURATIONN INTICATOR GEQ
(=1, FOF USR, =2, FOD ThTh JFT FLAD, 88D =0, FCP OWPYs L ,Ey CAMAFEGEQ

AT THF FOOT AND TTO, ANMD T F, CANRFD AT THF 'ROCT AMD TIP #oe GEN
8 MATF, FNC |1Q8 ADPI TCATINNG, TEANEL MAY DF ANV VAL HE # GEO
GEO

& [F CAMAFE ACHTIMATFE tOF Ta £F EBFAPD TN, THF L,F, 8NN T F, CAMEFQ GFQO
SLARFS TN BF PFAPL TN 2F( N “AY 9F AQRTTOAPY M{IMREGS GED
GF.O

RDFEAD (C44G0) TEAMEL JPTTILAL I'QSRGCAN L FDCAM FTCAMTER 4CAMTET GEQ
WOTTF (£eGCNY) TEANCLCTTAL (1iCE (CAM FDCAMI ET CAMTFE,CANTET GEO
Tiepzinen GEN
nEg=n, GENn
cMyi=n, GED
nTERT=N, GEN
GFO

# THE EALOCWIMNG PLTA AEF MOT MNEENCER FOZ 0w ACOLTCATIOMNS & GFN
IF (TUSBFR.0) =0 TN 20 GFO
GFn

#as THENQT COFFFICTEMNTL JFT NFECIFATTI(Y AMGLE TN PEG, AMD ENTRATMMFMNT GFO
CARE TF THE SECTAMEDLAR JFT IR &OT AM THFE wING QUEFACE (=), IF THFGEOD
FNTCATMMENT TUF T aM FRALTVALFP T oM JFT T€ T AE INCLUNFRN, =n, GFO

ATHEPNISF) GFO
NTFCT=N0, [F TRF JFT DFFLECTTON AMGLFE TS NAT TO BFE CHAMGFD, GEO
=1, OTHFPWIGF GED

GFO
OF AR (S,4GR) CWIGNEJ TN, PTECT GEQ
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a4t
48 ¢
&ar
ATC
4P
490
Son
10
g2n
530
R4n
|8n
LY )
ST
KRN
|qQn
A0D
€10
20
&n
[ Y X]
&80
£En
AT
&Rn
QN
T00
Tin
720
Tan
740
T8N
T60
770
78A
Tan
fann
210
f2n
f1n
R4n
fen
RAMN
aTn
apn
aQn
ann
gin
a2n



2N

n

4n

HWRTTE (A,400) FVIi PR, | FTFCT
CONT TINF

NFJ=nEgsoT 120,

CRFE=NFJ

ITFST=NTFQT

nNO 1a T=1.5

RE(TY=PF(1)e#PT /190,

TRE=NF (ML JP)

ALB=ALRPS#DT /1PN,

Al_pe=cTn (A D)

ALEC=CNS (A1 O)

AleT=A| EQ/ DO

r‘uu?:r’llll

NE=TRAMVRL#PT /000, 4 THE

TE (Tnee M Ny rre=lffy

FY1T=n,

TF (YJ T XFLY FyrT=1,

HTzHETART
urrcp7=pc1cuT-n.7=§rEFF§ATT

YTF J=YFT

XEL=(XFL=YJ) /By

YET=(YFT=XJ) /By

7=7J3/°J

TH=n0,

M1tay=n

TTH=TN)

VCOM(2)y=TNY

TE (MRBO,FA N A0 e LT, 0,01) &0 Th &0
TE (THeQ Fa . Ny RN TN Sn

1€ (1TFST.,FA,N) £ Yr ©n

XPE= (YHG=XJ) /B

THie=

KeN=1

TEMT=TFMD

CALL FNTON (M NI TEIT (vl (U LD G YE| 4 YDD 74P« XJC o T1)S)
ofrit=n080}

PYT=NCJe (A PeTWuTETCRDT /120 )00

7CCTIT=C,PLALCTRCAST (N, 1 ACLSTIM (N T22 ) )/ (CVBsCYBTEMTY YaBEQU22,

Hl s Te (Y- aY AC)aaTT

CSCRIT=7ORTIT/STA (P UT)

C¥=1Q,28CYsCV

TF (M« fFL1.) RE TR LN
SrPTT=QCDTTacw

CONTTMUE

TE (SCEIT,LT,H1) fn Tn &a
YORPTYT=QNRT (QCETTHCLE T T=H1sb1)
AMKFZATEN (HY/XCDTT)

TR (ANM GT(MFJeTRY) GO TF B0
NF Js=AMKATE
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GEQ Q39
GEO S4n
GEQ G680
GEQ 960
GFn Q70
GEO 9Aan
GEN 9an
GEO1Nnan
GEO1Nn1N
GEN1n?2n
GEN103n
GEN104a0
GFnInsn
GEO1n&n
GEN10Tn
GEN1nAN
GEN1nan
GEOl1nn
GEO111n
GEnl112n
GEOY13n

_GEA1140

6FO11%0
GEQN116n
GEO117n
GEO11ARnN
GEN119n
GFN12n0n
GEN121n
GEN1270
GEM123n
GFQ1240
GFN1 28N
GEAL?2FAN
GEQ1270
GEQNY128n
GEN12Qrn
GECI0N
GFN1An
GFN12P2n
GEQ127n
GFN124n
GFA1 =N
GENY &N
GEO1237n
GEN1238n
GFO136n
GENla0N
GEN14] 0



cn

&N

70

D
>

>

DAY D

[ Ne e

#8s TOTAL MIMBFD NAF CRANWTIGE cELTINNMNC, AMN THE MIMEFR NF VOETFY

k]

BBBTHE MPMFSTCAL NOPFC NF FI AB AMND JFT SPaAmg AVOME THF SPANWISF

TF (PFJLT.PY PREY=N,
rnE=ney

ANV =nE g
AMK=ANMFRIRN, /T

HRTITE (A.720)) (CV
WDTTF (Ae730) PR
WDTTE (ReT40) ONMNK

CONTTNNF
TE (TNRE MNE A AME TTHLFA 0y €0 T0 ep
CALL EMTPA (YN AMD JTRMD (vh (1 e BT o YF) e XFT, 7. %0rNE ¥ JC o, JUSR)

YEO T2y aR ey

DFLIIT=0T 8D,

oT=pcnr?

TE (Ing= N onry G0 Tr AN

TE (XL LT N NP 7Y R (P,#EU)) KONNEz)
TF (TG (3,80Y)) KCNPPF=zq

F1z=20 F42RaC1iaC1ta3 73718012 Q148

TE (FUHCT N FRIC) FI=D Aan 48 (1= A3y /0 4F]
TE (FY LT N, 8NP, 77U RF, (1,008 )) KCANF=n
TE (KCORF,EN, 0y 6o TO Ap

7= 180T /2,

TU=70

COANT TME

TF (THSR MF n) wOONF=)

TE (THSR FA 0, AMD KCNPF Fr 1) GO Tn 70
f0 T RO :

Bx=xF|L2RJ

NJx=2,6P

IF (F1.,L.T.0e) F1=0,

TE (70 LT (2 ,8R0) JARN7U AR (1, F86J)) F1=F1s (1.=Fl)e(?,8RJ=-7d)/ (N,

1822 )

TF (7J LT (1,50 y)) F1=1,
TE (F1,RT,1.,) Fi1=},
FAarcT=F)

CRC=RrCaFACT

CONTIMIF

AR an (=t1.8

H1(Ty=r

STEIRS INM FACH QFCTTINN PILNS 1 ana

GFNYl4Dn
BEN1430
GEOvl44N
GFN14&n
GEQ1460
GFO147n
GFQY4aAn
GFQ14Qn
GED1ISHN
GEO1S10n
GEO152n
GEN18an
GEQIS4n
GFEO1REA
GFO1%A0
GEN187n
GEN15RA
GF0156n
GEQ1ANG
GEO1410
GENlR20
GEO1A30

GEN166D

GEQ1FS0
GEQN16An
GEON1ATN
GEN1RRN
GEN1kCGH
GENYIT7NA
GEFNYITIN
GENYT?0
GFC173n0
GEN174n
GEAY1TEN
REQY1740
GEQ377n
GFQYI TR
GEQ17an
GECYIona
GFEOIR1N
GEAYIA2n

THE MIMEFD OF UNCTFY STETe. IM THE FT SFATAN CSROULD RF COMCIQTENTREN) 83N

WITH TRAT OF JFT VCRTFY QTOIFS #

OF AR (B4800) AC(MTI(TYal=1.0C)
WRTITF (£e80N) Mo (M1 (T)aT=1.1C)

SECTTIANS nan

68

GFO1840

GEN1PREN -

GFO192én
GFO1RTA
GEO1Ran
GEQ1RGn
GFQO180n



I e Jhe e Te I'e T e 1

B Yie W Mo

1o

1
120

130

OO

140

1&n

DFAR (S4B80) (i T)aT=1,rFCYy
WRTTFE (AaCNRY (MW (T)aT=1,FO)

#aa MUIMRER OF CHOPPVTISF UODTEY FLEMEFATS T CHNADNWTISF SECTINNS, AMD
CAVABFD COPRF (=1 TF CAVEFD NMENTMATFQ ARPF TA QF DFAN Thn, =0 IF
CAMPFD FUNCTIONRQ AGF TFFINFPR BV (| NAQFMaFNdv FYPREGETINNS MANUIALLY

TN CUARENEPRANS 7CE (X)) AMD 70T (X)), AND THE MIMEFR OF CAMARFE NONTw

MATFS TN RF CFAPR TR (ACQTITOACY TFE T(CAM=AY nos
# MATE, THF MAYTWHM MIWEEC AF CARRES ACNTMATFS ALLOWED TS 1] #

DEAL (SeS0N) (N (T)eT=1,47)TCEM ™
WOTTRE (ABANY (ML (T)aT=] ) fI0AV T

MOw =N (1) .
I.=1

TE (TCLM ,MF 1Y an TR 110

#88 TF Travz], EFAN Th THF vorPPAERTNATES AND THF CAMRFR NENTMATECS,
FIEST FEO THE oAnT CECTIAN AND THFN FAD THE TIP SFCTTION aas

LA 1nn T=21.7 -
DFAD (Fe&0N) (YT (ToaJ)ed=1elt)

QF LR (Fe400) (70(TeJ)ad=14T")

CALL SPLINE (TMe¥Te7CalAM REVCOMNNNMLT D)
COMT TMIEE

CONT IN|IF

Lt=1

Frzhey

NO 10 T=1 M0N

FT=1

COOUL(TISO B2, aCNQ (2, 80T, 108/ (2,8FN)))
SMUTLLI=2 QAR T(ORCLL (T) 2 (1 ,=CPCUL (T)))
COCWL(TY=aRCH (Ty=1n0,

AN PEN Ki=] M

208 CONOPTMATFS AF BRFAK CHARFQ COPENPTMG CDANWTISE SECTINANG soo

QF AP (Re4QNY (YY!L (T)aYYTU(T)aVL{T)eT=142)

WOTTE (£a4CA) (VYL (TYa¥XT(T) oYL (T)aT=1e2)

TE (THER MF,0) G TP 210

TP (TQYM FO D MNP Wk EF 1y <0 TC 6N

TF (el Fe (g (NJB) + 1)) fe To (=0

TE (TQRYMME N 20N KK JFO (M (P JPY=])) RN TN 160

TF (TSYM MF O AN KW B0 NJE(MIBY)Y £ TY 140

"N TN 21N

XYL (2Y=XXL (1) ¢ (YYL(P)=YYL (M) )& (VL (P) =YL (1) +PT=FJ) /(YL (P)=YL (1))
XXT(2Y=XXT (V) (XYTHU2)=XYT (1)) (YL (2) =YL (1) +BT=FJ) /UYL (7)) =YL (1))
TE (TQVMFA.RY GO TO 170

YYL (1y=¥L?
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GFO191n
GEN192n
GENY1Qan
GEQ1Q4n
GFnryo&n
GEQ196n
GEQ1970
GENYQRg
GFn1Qan
GEN2000
GEO2010
GEOPNZ20
GFE02n3n
GEQ204n0
GEO2NSN
GEQZ0n60
GFO2070
GEQ2nAN
GEN2naN
GEQ?100
GEO2110
GEN21720
GEN213n0
GEO2140
GEOZ2160
GEO216A0
GEN2170
GFC2180
GEQ2190
GEQ2200
GEO271n
GEN222n
GEN223n
GEONP240
GEO276n
GENDP2&N
GEON227n
GEOP2an
GFnZ2an
GEQ230n
GENP21n
GECPPN
GEN2?In
GFN240
GEQ238n
GEC2?23Fn
GEO237n
GFN22RnN
GFfp3an



140

17n

190

190
2n0
210

220

270
24N

2€n

YYT(l)y=yT?
"N TN 170

XX (2y=YXL (1) ¢ (XYL A(2)=XX1 (1)) s (YL (2 =V (1)=OT+RI) /(YL (F) =YL (1))
XXTA23aXXT (V) e (¥YTA2 )= XT (1) (YL (2) =YL (1) =DT+FJ) /(YL (P) =YL (1))

YL2=YYL (P}

XT?=YYT(?)

TE (ISYM FR N 8NP VK P Yy G0 TN 1an

IF (TQRYM MF DG ANMP K (FO(MJL (MU0 =T1)) AN TA 1AQ
YL(1y=vL?

I ({IQYM FRA,0Y)y /O TA 1CA

TF (MY FO (MG (MIPYe1)) £0 TN P10

TFE (WK FO NIV M IPY )Y Y (PY=VYL (2)+FTD

TFE (KK EO (MU (M UP)al)}) YL (P)=Vl (P2Y=ET+RY
/O TO Prn

TE (KK ,FN 1) Yl (PYSYL(P) 40Ty

vL2=vYL (?)

COMT TMIIFE

EMzM) (¥K)

NQp=M] (KK)

NO 220 J=1 NSY

Fd=d

COSUL(JI S0 SR () =CNS( (P, a8FU=]1,)0PT/(2,2FV) 1) 8100,
YEON(UIS0,E8 (] (=COS(FJaBT/FNY)

ST (JoKK)SSTN(F JaET /FM)

CONT TAMNFE

TE (KK FONCY Gn TO 230

coswL(1y=h,

COSWL (NSW)Y=100,

a0 TO 240

cosvi(1)=0,

TF (K FANIULT ) ) MAMY (1 L LUy TRANMFL

TF (XK FONJW(INGRY) LO(L )=kl s}

LQ: (|_-‘ ) GNC.VK

CALL BANMFL (XX] oYL WX XToOPCWL aCPOWL «MSUW(TOAMFL JLPAMEL oKL 4LR4SWP)

TPANFL=LPANF +1
NOS=MCS+NSUa)

WYRTH (KK Y=V (Py=vi (1)

ApDFAW (KKY=VL (1) .

TF (YK EOLMIW 1)) Mdm2 (L elt )L B2rFy
TF (KW MENCY Gn TO 2R0

HALFR=YL (2)

TR (MVFEAQMINILLY)Y LE=tLet

IF (L.FR.3) 60 TN 23NN

IF (L,FR.1) LPANT=IFENEL

TF (LJFQ.?) LPAMP=LBANFL

IF (MW {2).FN.N) GO TO PAp

L=+

NECW=My (L)

TF (L.FRGILANT 2w 2) FR ny &0 TA Doan
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GFQ24a0n
GEC241n
GEN2420
GEQ24730
GEQ2440
GEO248Nn
GERZ460
GEQ2470
REQP4RN
GEO244QN0
GEOP2ENN
GFO281n
GEN282n
GF02523n
GEQPS40n
GFOo2550
GEO2560
GEQ2S7n
GENPSAN
GEO259n
GEN?2400
GEQ2610
GEN262n
GEQ2630
GE02k4N
GEO24&Sn
GEQ26A N
GEOP&TN
GEN?&RD
GEO2eON
GEN270n
GEC27In
GEO?2720
GEN273N
GEO?274n
GEN278n
GEQ2TF0
GEN2770
GEN27RN
GEN27Q0
GEQPRNAN
GFNPR1 N
GEQ?282n
GENZ2R3N
GFOhPR4n
GEN2RS8N
GEQ2RAN
GENPRTN
GEn28rRn



2480

270

(s e Ne Ne s N

GN TN 120

nA 270 I=242
NN 270 J=1NFP
MJWI (T JY=0
MJW2{Tad)=0
LPAND=| BANFL
NCS=NCS#]

GO TO 200

NN 200 T=1.MFP
MW (3.1 =0
MJWZ (1) =0
L=t-1
NCe=NCSeNCS /2
CANT IMNF
MCez=MCS /2
MCw=MW (1) +MY (D) ebw (D)
Vij=ymi}

IF (TUSP NF.0) Cyzvwviy
vhMp=_Cyy

CANELN|

7Jd7=2J

IF (BT GTLARS(7J) AND KCONF,FQ,0) 7JT=RTa7U/ARS(2J)

IF (TNSRNF_ 0y A0 TO 210
AM2=AM] / (VMY aSNAPT (TEMP)Y )

TF (AM2,GT,.0,9) WOITF (A.5PN) AMP
IF (AM2,6T,.N,G) AMD=n,0

CONTINNIF

LAST=LPANFL

OF JFT VORTEXY FLFMENTS ONM FACH JET SECTION naa

DEAR (ReSNN) MMJMSUYg (MCY(TYaT=T oMM
WNRTTFE (FeBNDY) AMJoMCJa (P OJ(T) T aMNY)
IF (KCONFFO,0) CALL CTOry (TSYMNGJ,Y)
TF (TSYM,FO,N) Megg=heyso

TF (ISYM MF ) Meydz(NSJa1)/?
NSYM:]-ICVU

NSJYI=MSyd=1

FNJ:MQJJ

rPeuLt1y =0,

cosuL NS =,
YOON(1)=0,.58 () ,=CrS(PT/FNYY)

NO 2 T=r2.MSUY

FI1=1

CPSWL(TI=ZN Ca (] =00 (2, 25T=1,12PT/(2,8FNIY))
YEON(TY=N, 50 (] ,=CNS (FTHPT/FNJ))

s88 TATAL MNUMREP OF STOFAMUWTIGF JFT SFCTTNANS, NIJMRER OF JET CIPCUM-
FFRENTTIAL STRIFS MIMUIS OMF FOP A MONSCFNTFPFN JFT
)y AMD PLUS ONE FOR A CFMYFRFC JFT (USFE FVEN MIIMRERSY,

71

GEAzRAN
GENZ29n0n
GFQO2910
GEN292n
GEQ292n
GEN2940n
GEQ29%0
GEQ?9AN
GEN2870n
GEQPSRA
GEONP9a9n
GEQ2nON
GFN3010
GFE 03020
GEO3Nnagp
GFOo3nan
GEOansn
GEQ3NAN
GENJINT N
GFO2nAN
GEQanan

_GEn3100

GEO3110
GEO3120n
GEN3130
GEO3140
GEO31%n
GEO316én
GEO3170
GEQ31Rn

(LUSF ODRD MIMRERSGEN3 190
AND NUMAFPS GEN3200

GEN321n
GEN3270
GEC3230n
GEN3240n
GE032&n
GEQ3?24An
GFO327n
GEO3PAn
GEA32an
GEQ330n
GEGC33)n
GEN332n
GF0333n
GEN334an
GEN33%0
GEN336n
GEO3IITN



TFRTRZNG

JCaNnrga

[NNRELUSNES |

N 420 Jdz=t MmNy

IF (ITHGA NF Ny AQ TC 270

DI ANME aoa

SO H N

BEAR (Se4GNY (YYL LTI YYT({T) oYL (T)eT=1e?)
WRTITF (Fe&C0) (XYL (TY4XYXT(T) VL (T)eT=142)
TF (ISYMV,FO,0) N Ta 23
XL1=XXYL (1) = (XX (2)=XXL L 1) )R (CT=ETJY /7 (YL(2)=YL (1))
XT1=XYT L) = (XX T(2Y=YXT (1)) 8 (RT=OTJ) /(YL (2)=YL (1))
30 AL2=XXL (1Y o (XL (2 =X YL (1)) 2 (FT+OTYY /(YL (P)=VL (1))}
XTP2=XXT L) ¢ (XYYT(2)=XXT (1)) H(RT2OTY)y /(YL (2)=YL (1))
IF (ISYM FO.N) 0 TR 340
XYL 1y=vLy
XT(1Y=xT]
20 XYl (?y=xL?
YYT(2)=xT2
IF (ISYM,FO,N) £N Tr 28
YL(1)=YL 1) =PT 40Ty
asn VL (2)=YL(2)+RTDTY
TF (KCANFEN Ny GO TN 340
XYL (4)=XXL (2)
XYT(4)=YXT (2}
YL tay=vL (?)
XYL (2)y=¥xL (1)
XXT(2)=XYT(])
YL(Z)r=vL (1)
YXYL () =y XL (&)
XXT (AN =xYT (L)
v (3r=vYL (4)
TL(1Yy=0,
7L(7)=7P
7L (2y=79°
7L tsr =0,
Wn COMTTHIIE
an Tn o 1aen

(o4 .
E /RBCOCENTMATER AF BCFAK CNTUTS TESTAINME GFOTANGULAF JFT SECTICMS FCOO
o UER CONFTIRUDATTICN Cottrae
I
70 AN 2an 1= .4
OF AL (Fas80) XYL (T)o¥X¥T(T)aYL (T)aZL (1)
an HOTTE (Re4Q0) XYL (T)aXXT(TyoVL(TY 7L (T)
qn COMT ITMUF
1T=J¢

a8a CONRNINATFG NF RAINPINA LTAFS OF JFT GFCTIANS PROJFCTED CN x=Y

72

GFN33An

GEN3390
GEN340n
GEO341n
GEQ24a20
GFEN342n
GEN344an
GEN3480
GEN346n
GEN3470
GEN3aAn
GEN34Sn
GFN3%nan
GFO03%10
GEQ3s2n
GE03530
GEN3ssan
GENI3SSa
GEN356n
GEO3S7n
GEO354n

_GE03%S0

GEN3600n
GEQN3A10
GEn362n
GE03630
GE03640
GEN36Sn
GEO3660
GEN36T0D
GEN36RN
GEO3690
GEN3T70N
GEO3T10
GEN3720
GEO37TAn
GEORT4an
GEN3T7Sn
GENATEAN
GEN3T7n
REMNRTAN
GEQA79n
GFNARNN
GEQ3R1n
GEQaR2n
GFN3230
GENAR4AN
GFN3RSH
GFN3R6QN



4a2n

470

RNAENNRAN

FNCI=NCJ (L)
RNELANNINND

MM J=hi 8] &

TE (NI AT &) N g=mgap
LN LN |

O ann g=jurry

FJ=J

SCUIa )TN 8281 [ aCOS((P.0FY=1,)12PT/(2,8FNJYY)
STUIJIISSTN((2,8FY=1,)8PT/ (P, 2F} §))

LTINS W NS I O
c=J

COCHI LTI Z0 B (], =fPS (2. 8F ) V#ET /(2 ,2FNCY)))
SMEJeJJN) =2, 8COET(CRAV () B (], =CECYL (J)))Y

GEN3AT7n
GEN2RAn
GFO3R9N
GEN390n
GEQ3910
GED3920
GE02930
GEN394p
GE029S0
GEN3G60
GF0397n
GEN3SPO
GFN3Q49q0
GECannn

TF (KCORE FR 0y €21 JSEADF (xvl.XXT.YL,VJ.7Jf.FT.cPch,IDAMEL.NJ,GEo4n10

1JC1evY)

GENan2n

IF (WOODRF PR 1Y CALL OFSHAD (XYL oXXToYL (7L oCPCUL ¢CPSHL « IPANFLMJ 3 JREQSNIN

14 TTaMaY My

LNRINNIEIN LS .
TPAMEI =| AST s+
SRF=YYT (1) -XYL (1)

IF (THRPR NF,0) Tez=71 () =71 (&)
TF (YCANF ,FA 1) YOOM(2E) =71 (&)
YCON(24) =t1CP

TMTE=NJW (N JP)

TE (THSAFN,7) CV¥UzCHMPaMALFSE/UMTNTHTNTD)

C(yy=ren
IF (KOPRE ,FR, 0y YOON(PE) =],

TFE (KCORF FO 1Y CAlL FFCTY (TSYMMNQJaYY

NWOTTFE (£4.510) WAL FQL ,(COFF
JOANMEL =| AST~1 DAMFY
LTCTAL =l AST+ JOAMFL

WOTTF (4,.,880)

WRTTFE (FeSNNY L ACT (JOANE) L TRTAL

TF (TUSRANF N} e TN 430
WRTITE (Rke&7N)

TF (KOONF €N .0y wCTTF (A ,AGH)
TE (KCCDF N 1y LOTTE (R,700)
TE (WCORF FR_ 1y “ETTF (4.710)
WOTTE (AkTN)

WRTITF (&.680) yFQOIrT

WOTTF (L ARNY LECL'Y

WPTTE (RearANY) wM(!

COMT TMUF

TF (ICAM MF Y)Y 0 TN 440

WOTTF (h.SQN)

WMOTTF (Aeb10) (YT(1aT)aT=1,1M)
WRTTE (Reh20) (7C0(1aT)aT=14T0)
WRTITF (4«A0N)
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GEnananp
GEN4NSA
GEQ40AN
GEN&NnTO
GEQ&nRn
GENnanan
GEQa4a1n0n
GEOQ4&llnNn
GEna12n
GEN&130
GEQal4n
GEN&a15n
GEQ&YAN
GF04170
GEN4l1Rrn
GEOa19n
GENaznn
GEN&s21n
GEN422n
GEN4?2Nn
GEQ424n
GFO47%0
GFO4?R0
GER&az?7Tn
GEQ4a?2n
GFN420QN0
GFQaann
GFER431 0
GFQ422n
GFNAa33n
GECs24n
GFO435N



440

a=p

4AN

WERTTF (£ 4F1NY) IX¥T(Z4T)aTz14T4)
HOTTE (Faf20) t70(2¢T)eT=1eTh)
CAMLFDR=70R (N ,)
CANTFO =700 (1,
CAMLFT=70T(N0,)
CAMTFT=7CT (1,)
CONT TNUF '
WOTTE (ReFEn)
WOTTE (fof2N)

WETTFE (£4S20) (x? (TQ])QY!"(In?)nY" (TQ]’lvN(vt’)IZN(T!1)07N(YQ?,QT=1

1eLAST)

WOTTE (AeRT7N)

WOTTE (LALN)
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HE2yz=Y(Le3)sx (1 4\)

H{) =X (Le?) =X (1 a1)

AN A K=4 M

H(¥y=n,

AN 20 K= N

SiK)Y==H(K+1) /H (1)
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chy
CRY
CRJ
CRY
CRJ
cRJ
CPRJ
CRJ
CRJ
cry
CRJ
CrRJ
cry
CRY
crY
caJ
CRJ
CRJ
crJ
CRY
CRY
cry

crJ

cRJ
cRJ
CRY
crY
cRY
cRJ
cRY
cay
cry
SPL
sPL
SPL
SPL
spL
<Py
<oy,
sPL
SPL
SPL
seL
sPL
SpL
SPL
seL
SPL
sPL
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200
210
220
230
240
250
260
270
2an
29n
300
)
370
33n
34n
LX)

420
42n
440
450
4h0N
470
&R0
49n
enn.
10
20
an
an
en
a0
TN
an
an
1nn
11n
120
120
140
15n
16n
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M0
4n

70

an
qn

ne TA T=D4n SPL

IF (T,FQ,0) G 10 20 SP{,
HIMT) ==l oo (Y (L o ToN) =Y (L eIV /(Y (LaTal)aX(LaT) ) (Y(LoaT)=Y(LeTal))/ (SPL
IX(L o T =X (LeT=11)) sPL
6N TA 40 ) sPL
H(MTY=D, sPL
PO RO J=] oM SPL
H{J)=n, -1
1F (T, FA N @0 T B0 : SPL
TF (JelTolT=1) FR J.,FT.(I+1)) GO TN €0 SPL
HeT=1)=Y(LeT)evY(l oT=1) sPL’
HIT)=2e (¥ (LeT41)=X (L eT=1)) SPL
HET+1)=X(LeTa+lr=x(loeT) P
G0 TA AN SPL
HNe2y =Y (M) =Y (Lot =) SPL
Htel)==Y (Lol )X (] ot «?) SPL
HIN) =Y (L oM} =X (] 4M=?) sPL
CQP.TTNIIF SPL
Ti=7 SPL
CALL VMSFOM (MNJeTTakeCaCA) 3-18
(SN B : SPL
COANTIMUF SPL
nNoAA T=1.M] ‘sPL
B(LeTISISIT+1)=C(TI) /(A 2 (X(LaT+])aX(L4T))) SPL
a(leIV=S(TY /7, ) 1-IH
ClLeTy=(Y el e Tal)aY Lot /(X (LyT+1) =X (LaT))=(X(Lalal)=X(LoI))®(P,#SSPL
1(TY+S(T+1) ) 76, ' SPL
ALaTY=Y (LT SPL
=L+l SPL
oF THD" SPL
FaR SPL

SUAPAHTIMFE CFEQHAP (XX o XXT oYL « 7L oCRCWL (CPSUWL « TEPANEL «NJoJCaJJsNSYMy RSP
TN REFTNE THFE | ACATTIONS NC VOARTEY ANMD CONTOQL POINTS ON RFCT, JFTSRSP

PTIMFMQTON Yyt (1)e YL (1YW XYT{1)s 70 (1)s CPONL(1)e CPSWL (1) ase
COMMAOM  JSORENE , (D) 4¥ (1N e41)aY{10441) 4SLOPFLIE) aXL{241S) ¢ XTT(41) (RSP
1YLl (e ogp

COMMON JREQH, WAL FCUYCP(ZRN) dYCR(200) ,7CR(200) «XLFE{SN) «YLF (S5N) 4¥TOSP
TFE(EC) PRI (2N) oL (CT) YV (ZRD) oYV (10N) oSN (R GA) (XM (20042) o YN(20N,2) ¢ 7PSP
DRLPNN D) G TR TR () (YOON(FR) GCHFFEC(BN) (HALFR QY21 eR) oFX (95,42) 4 TY (APPSO

FeP) e SCHIANTY T LIENGRY of £ () agp
COMMAM JOOMRT/ MO eMCha™ T (FY ol SUNCIIT) L AST 4MJM 1 {345) 4MJWZ (2,5) . JRSP
1CANEL o MUJ(SY oM b () Nt Jah I RSP
OT=?,1415C2kE pep
TF ((NQYM EC,N) MUY= (MNSU+1) /2 LA
TF (NSYM MFE ) vQyd=MSJY/? RSP
MSJ1=HS =1 RSP
nno1n Jd=stleMy RSP
FJd=J pPSe
AVNEIIN] . RSP
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190
160
200
210
220
230
240
2%0
260
270
220
29n
ann
310
azn
Aap
34n
3N
360
370
380
294
400
410
420
430
4410
48N
46N
47N
4R0.
1N
70
ki
40
a0
X
7n
an
an
100
110
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140
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2n

n

4n

A0

TN

an

cn

DTN =0 ,En (), =L (YT /e 3y
rN 170 TR=1.4

TF (MQVYH [ FR 1 MNP TR Fr 1y &0 T 1 7n
TF (T, Fr 4) G TR 20

wizTR] '

w2=1<+1

a0 TN In

“1=1

“2=64

COPTTINIF

SPANS=YIL (K?2) =Y (¥1)
YNTF=Y X (K2)=X¥I (K])

nPAan T=1,2

TI=TeK1=1

TE (TR FR L AMP T, FP . 2) TT=4
CATY=YYT (I =XXL (TT)

INANAUEN S PN

XL (T eV =XYYL ATT)COCNL (YY) #C(T)

TF (APQUSPAN) F,N.0N1) G TO 70
an en =t

SLAEF ()= (L (Zel) =Xl (14J))/CFAM
an A0 1.0

YK =COQuW| (¥)neDaN

PO AN =1 4MY

Y{JeKY=YK Y] (K1Y}

X(JeKY=XL (1 aJ)+CLOPF ()R (Y (JeK) =YL (K1)}
CONTTNIE

NS=MS Y]

TE (BAS(SPOM) L F NNy Mez)

NN 1AN Kz MG

YeavenN (k)

TF (8QC(SPAM) 1 € N, AN1) vr=(¢,B
KK=JCs¥

CH YWY =2C(1)=(C(]1)=C(P))avr

TF (LRQ(SEAN) I F 0, 001 £~ TC A0
YC1=CocuW (K)

YCP=COSu| (W)

aN TA CA

veysng,

vee=1.

CcOMTTIRE

CY (ko 1)=XYL (K1) ¥ TFaY(C

EXY (KW 2)=XXt (K1) +XT[FavCP

TY (KK 1) =XXT (K1) & (XYT(KZ)aXXT(X1))8YC]
TY (KK 2)=XXT (K1) & (XXT(K2)aXYT (K1))nV(C?
NN 1eN Uzl WMy .

MPANEL = (Kam1)#h Ja tals]DAMF|
MDAMN I =RDANFL -]

N 130 T=1.7
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RSP
RSP
neo
RGD
RSP
RSP
|sp
RSP
PSP
RSP
RSP
RSP
RSP
RSP
RSP
PSe
[-24-]
RSP
RSP
RSP
RSP
RSP
RSP
RSP
RSP
RSP
RSP
RSP
RSP
RSP
asp
RSP
RSP
RSP
osp
REP
RSP
Rep
esp
RSP
RSP
-13.]
RSp
QRSP
13-}
RSP
RSP
RSP
asp

1en
200
?10
2?20
230
240
2€n
260
270
280
2a0
3nn
(N
32n
3an
Jan
agn
ARN
a7Tn
3An
kLY
4np
410
az2n
430
san
AB 0
460
470
4RN
4an
s00
1n
s2n
sap
S4n
ago
c6n
K70
|/n
san
AND
ALlD
A20
A20
LY Y3l
650
L4
670



1ne

110

12n

17n

140
15n

140

17n

KTlewseTa] RSP

PN
TE (ARC(SRANY {F N ,NAN]) P TO 100 agp AGQnp
X1=Y (JaKT1) RSP 700
Yi=vy(Ja¥T1) RSP Tin
TF (JMFLT1Y G0 Ta 110 RSP 720
T7EZLAMLYS (7L (K2) =71 (K1) )#(Y]1=Y] (K1) ) /SPAN Qsp 730
YYSYNTEB (V1aV (Y1) /SRAN o XY (K ]) RSP Taqn
¢ TH 12N RSP TSN
T7h =K} RSP 7An0
T (1.FN.2) I7M=k? RS 770
¥Y1=Yl_(Ted) RSP 7R
vi=vi (kK1) RSP 760
TF (JetF 1) £0 Yo 110 RSP 2nq
7T=E7LLTRNY ase R”1an
Y=Yy (T7N) RSP A2N
fOTA 170 2sP R30
F7=7NM(NDANY G T) ReP R4n
YY=YN(MP2M ], 1) PSP A&n
YM(MPANFL ¢ T) =YY ' QsP RAN
VM (MDAMF o TY =V PSP RTn
TM(NPANFL W TY =77 PSP RAAN
CONT TAE PSP Ran
YP=XNIFavYCaX XL (Y1) PSP gN0
yrD(M“AAFL)-xn¢rL(RV)oPcT( ) AP 9in
YCP (NP AMFL y=YCHSDANGY] (¥ V) . /RSP Qpn
TE (8RS (CPAM) L F NNN0Y)) A TN 140 ’ RSP Q2n
TOZZMIMVPANFL ¢ 1)« (7N (PPAMEL o1 ) =7 (NDANFL 4 2) )8 (YOCP (MPANEL)Y=YN(NPAMF| RSP Q40
1e1)) Z{YN(MOZRFL 4 1) =YM (AP AMNFL 42)) RSP <c&n
YO=YM(PPAMFL ¢ 1)+ OFF (Jy s (YOPE(MPANEL J=VNM (NDANFL 4 1)) RSP QAN
anoTN 161 RSP 97n
7C=0 .50 (7N (MPAMVF (1Y 7 (MPANFEL ,2)) RSP Qfp
YOO Ca(YN(MEArFL (1) ¥ (MDAMEL 42Y) QgD Qan
IRE(NDANFL ) =70 PSP100ON
XV (NPANF ) =YC pPSPINT N
CONTIMIF RSP102n
[PANF =ADANF| &1 Qee10ln
LAST=NDANFY, RSPiINnan
JC=rw pep1ngA
CNANMNTTIMLFE ) PSP INEN
AFETINM [aspyInTa
enr ) RSPINARA.
QUELNNTIN - ELnFY (YYL oYL oYX TaCECHL «CPQML oMQW g TPANEL o LPANEL o KK 4| P 4 RPN 10
1402} PNL  2n
TN PEFTAE THE | ACATICMNS OF YOETFY AMD CANTONL PATATS AN THF WING OML 20
ATMEMQTON XYL (1)e YL (1)e YXT(1)s CPCWE (1)e CPRUL (1) PNL  4n
NIVMEMRINN QUF (P ,1F) ONL €0
COMMAOM JQCHEVE / C(2) oY (1N0441) ¢V (10a61)«SILOPF(1S) o XL {Peal1S)aXTT(41) 4PNL 60
TYLL (4l eNL 70
CONMNN JEENM Y/ AL FSw X CB (P00) ¢VOEE(2N0) 4 7CP(20N) o XLE(SN) ¢ YLF (S0) o« XTPNL a0
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4n

en

IF(ER) PST (PN FE(CR) fXV(DNA) oYV (IFN) QM (O,9) ¢XM (2NN4P) oYM (20047) «7PNL
?“f?"ﬂ.?);wTﬂTu(r).VfF'(?c)-chF:ﬁ(‘ﬁ)-FblCD.:J(?I-F)oFX(°;92).TY(°F°”L

2a?) e SC(LANGE) W ST (1R B ol F ()

PAL

COMMAON JOANRT/ MOS A CU g (R) R CJeM CUIT) dLAST «MJM1(248) «MJW2 (345) 4 JPNL

]DﬁNFl__.“‘j‘j(C\) L { 1) ,l\-r J.&'\_IC

PT=2,14]84804E

MQh ] =M QL]

PN 1A T=1.7

CIT)=xYT(TY=XX| (")

[alo N0 WANNNE-5 I T ol
YLATJI=XXL (DY) o0l (JY2C TV /) 0N,

QP ANV (P) =YL (V)Y

PN 20 JzleMNCh

PRI =N S (], =S (FLOAT (J)#PT/FLOAT (NCW) )
SLOPF ()= (YL (2 4J) =X (1eJy) /eERY

QWP (JoLPY=ATAN (I CBF (J))

nNA 2N Kz 4hQW

YX=CDSwW|_ (K)2<DpAr s10N0,

I BN P Y

YiJe¥)z=YKaVl (1)

¥ (JeKISXL (1) «SLOFF (YA (VY (JeMI=YL (1))

COAMT IMIF

YLLeYy=sxxl (1)

YTT(1Y=XXT (1)

RN 40 T=2 MRy

XLL (T =SYLL (T=1) o (¥ XL (P2)=XXL (1) )2 (Y (1oT)=Y(14T1=1))/SPAN
XTT(TISXTT (Tl e (XYXT(2)=XXT (1)) (Y (laIl)=Y(14Il=1))/SPAN
NO &0 M=) 4NCK)

LA Wl 'Y 4

YLF (MK YZYOON (K)2CDANSYL (1)

PN
PN{_
PN
PN
PNL
PR
PNL
PN,
PNL
BML
PN
PN
ONL
oML
PN
PML,
PN
PNL
PNL.
PN
PML
PN
PNL
PN
PNL
PNL

YLE (R =XLL(K) s (YLUL AN+ 1) =YL L (M) 8 (YILF (M) oY (1aK) )/ (Y (1eKe1)=Y (1ak)PNL

N

PNL

XTFUWKI=XTTIK) ¢ (XYTT K+l aYTT (MY ) B (YLF (¥R )Y (T1eK)I/Z(Y(]aKel)my(]1,K)PNL

1)

CH(VKYSXTE (K)o F (kW)

FY (MK 1) =XXL (1)« (YYXYL (2)=XXL (1)) &#COQUW| (¥)y 100,
EY(KKG2)SXXL (Ve (Y X (P)=XYL (1)) #CFSW (¥+]) /1NN,
TY (MW L])IXXYT (1) e (XXT(P)=¥YYT (1)) #CFQWL (K) /100,
TY (KK a2Y=¥YT {1V 4 (YYT(2)=xyYT (1)) alPSL (Kaly /10N,
TAMNG= (XYL (P)=X¥Y) (])) /S22

QUFED (KWWY =ATAN (TAMAY

R En Jsleblu

NDANEL S (Kal) 2h Oy & Ja) s TRANEL

nA BN T=1.7 ’

KIl=aKeTa=]

YM(MPANFL o« TY=X (Je¥TY)

YM(NOAMEL o T)=Y (Je¥T))

FN(MDAMEL G TY =0,

CONTTMIUF
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PN
eNL
PNL
PN
PN
eaL
PN
PN
P
PNL
PNL
PML
PN
PNL
PN
PNL

an
100
110
120
120
140
150
160
170
1R0
100
200
210
220
2230
240
250
260
270
280
2an
300
310
3zn
330
240
380
36N
370
3An
150
ann
410
420
430
4640
48
4kN
470
4nn
4an
s0n
8160
820
can
:l‘n
e5n
SA0
s70



AN

10

2n

an

YfD(NDn’FL):YLT(FV)¢DC{(J)¢fL(VV)

YO (MDAMFL )=V FWK)

7CE(MRAMNEL Y =N,

YV (NPANFL) SXLE (W) o RO (JY#CH (KKy 2100,

YV (MPANFL)=YLF (kK

CONTTINIIF

LPANFL =NPANF|

eeTUOM

FHn :

SHEBOAUTINE JSEAOF (YYL eXYTeYL o¥YJe70aPUrPrUL ¢ TPANFLZNJaJCe ISYM)
TA PEETMF THE | ACATIOMS OF UCRTEX AMD £OMTRNL FOINTS ON CTIRCHLAPR
JFTS

NIVENSTOAM CPOME (116 YYL(T)e ¥YYT())e YL (1)

PNE
PNL
PNL
PNL
PNL
PNL
PNL
PNE
PNL
JSp
Jse
Jse
Jsp

COMMAN /SCEFVE Y C(2) X (1Na6]) eV (10441} oQLNPF (15) oXL (Pe15)4XTT(41) 4 JSP

1xLi (el

Jsp

CABMAOR JEFOM/ B FCUXCP(DNN) g YEP (PN} 4 7CR(PNN) « XLE (SN) 4 YLF (S0) 4 XTJISP
TEAS0) «FSTIPN) aCF (CE) (YU (DAN) oYV (TIP0) «SMIRGA) (YN (20042) 4 YN(2NN42) 47JSP
AN(ZN02) dMINTH(O) (YONN (PR} ¢SUFFD(SN) oHALFO QY (21 48) ¢FX(9542) 4 TY (95JSP

21 e COUT1ANGT) o ST LTENRY ol £ (D)

Jse

COMMON JCOMST/ MOSANCW oM T (R) o} CJeMOYIR) JLAST ¢MJW1 (345) oMUW2 (I45) o JJSP

IDARNFL oMU (R) oMu () JMNJWt e
DT=2,1415824C

NY=NMQU e

T (TQYM,FR,0) MI=rvSad

M2=N1e]

IF (TSYM,FO.N) Ap=rtg

N12=M} /242

TF (ISYNMFOL0Y M12=MCY/24

NN 10 T=1e?

CLTY=YXT (T =YX (1)

IS RN RN |

XL (T eJISXXL(T) «CPONL (JYRC(T)

PO 20 J=TeNd

FJd=J

|2 UM ELIN

PET (N =0,S8(]1,=-COS(FJaOT/FRC))
SLOPFLII= XL (2 ed) =X (T o))/ (2,80 ])
A 3N w=] M2

VY=Y (DK}

IF (TQYM ME P AP K FN 1y vy=at,

TE (TQSYM ME O EAD K, FN D) vy=at,

TE (K FNLINTP=1) 0T K Fr a12) yy=l,
TF (W, FON2) vy=d, '
YTT(KYy=YJ+DJRVY

nn 30 J=1.M8d
XOJeKYI=XL(1eJY+QLOFF (U S (YTT (K)=YL (1))
NO 120 ¥z MY

KK= sk

L=K
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JSP
JSP
Jsp
Jsp
JSP
Jep
Jse
JsP
Jse
Jse
JSP
JsP
JSP
JSP
Jse
Jse
Jse
JSP
JSP
J&P
JSp
Jse
Jsp
Jse
Jsp
Jse
JSp
Jse
JSP

san
can
6nn
610
62n
63n
64n
680
fEN.
10
20

40

=0

60

70

An

an
1nn
11n
12on
130
140
1€0
160
170
1R0
19n
20n
210
e?n
230
240
250
260
270
R0
29n
ann
N
2N
230
3an
asnp
2en
27n
A0
3an
4nn



an
<N

an

7N

an

an

1an

110

TE (W, FANT2) f =1 Jse

FY (K1) =xXXL (1) 4 (Y YL {P)exX Yl (1)) #(XTTILY=YL (1)) /(2.%R)) Jsp
FY (KK GP)SXXL (1) + IXXL AP = XL (1)) (XTI (K+]) =YL (1)) / (2, #R ) Jsp
TX KK QLY SXXT (1Y e (YXT(2)=xYT (1)) (XTT(L)=YL (1)) /(28R Jse
TY (KK G2)SXXT U)o (XY T2 =XXT (1)) 2 (XTT(X+1)=YL (1)) /{2.20J) Jse
CH(KW)=C(1)=(C (1) =C(2) )00 ,58 (] ,4Y(baK])) JSP
nn o120 Jstend JSP
NPANFL =(K=1)aMJet=1+TPENFI JSp
nN Qn T=1,2? Jsp
KT1=KeT=] Jse
STEM=Y, JSp
TFE (K FO NI AND T,.F0,1) KT1=1 JSp
TF (IQYV,FO.P) GO TO 40 Jsp
TE (KIY1FP 1 PR KT SN, 2) A0 TR 6D JSP
GO TN =0 JsSP
TE (M FNNI2ANP,FT1.,FR,1) SIGNza], Jsp
CONT IMNIF Jsp
IF (KI1.50,(N12=1) AP XT].FR ,N1P) 6N T 70 Jse
TF (K¥T1,FR N2y RO T 7n JSP
YY=vY (2.k11) . JSP
T77=Y({1KTY)RCTANY Jep
GO Tn Ao ) JSP
YY=el, JSP
77==Y(14KT1) /Y (2.,KT]) JSP
f~fN TN AN Jsp
vv=1. - ’ Jse
77=Y(1«XT1)/Y(2.¥T1) JsP
CANT TMIIE JSP
YN(NPANFLSTI=SY (JaKT1) JSP
YN(ROANF 4 T)sYJ+TJaYY . Jsp
TFN(MNOANFLGTY=70sEJ877 Jsp
YK=0 ,Ba(],+V{44¥)) Jsp
TF (TSYM,FC,0) Yk=p,#YWay, . Jsp
XCP(MRDAMFLY=XX] (1Y {XY (P)eXX] {1}YoVYK+OGT (J)2CH (KK} JSpP
TF (8RS (YN (MPAMFL 42)=YN(NMEAMELSTY) JLF N, 0001} GC TO 100 Jse
YOO (MDANELY =YL (1) eYKB (YL (2)=Yl (1)) JSP
FEO(NPANFLYZZMIMNPANFL (1) o (7N (FPANFL o2) =7 (MEANF Lo 1)) 2 (YCP(MPANFLY-JSP
IVYM(NPANEL 1))/ (YM(MDAME| (D) aVYN (MPAMFL 4 1)) J&p
e T 110 . Jse
7CE(MNDANF ) =7y ) JSP
YOPR(MDANFLY=SYM((AEANEL 1) JSP
CONT T R Jse
YVA(RPAMEL)=XYL (1)« (XYL (2)=YXL (1)) @YW +COCWL (J)aChk (KK) Jsp
CANTTMF ©oJse
JC=JC N . - Jsp
LASTaNDANFL . ) JSP
PETUPN : Jsp
FMD ' JSp
NVFELAY (NSRIEF.P4N) JoF
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420
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asn
460
470
4pQ
aan
son
510
g0
S1n
€4n
S50
s560
s70
cRA
&90
&nn
A10
420
630
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A8 0
6h0
&7Tn
6RO
qQn
T00
710
770
720
740
T€n
T€en
770
TR0
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arn
R1a
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e B

an
4n

€n

DOAEDAM JFTNAFF - JOF
TN SFT LD THF (IFTOFF [MELELCE CPRAFFFTATFMT MATETX AMD COMPUTE THF JOF
CAVMRFED TFDMQ JOF
NIMENSTON AW (]1NT) JOF
COVVAN /GEON/ BALFSW YR (200) oVOP(200) 47CP (200} o XLE(50) 4 YLE(50) 4 XTJOF
1E(S0) 4PSTU2D) o CH(CS) o XVIOO0) oYV LINN) SN{A LAY (XM (20042) YN (200,2) 47JOF
2NL2002) oWINTH () (YOCN (28) «SUEFP(EN) JHALFRSJIZ108) eFX(G542) « TY(OGJOF

JeP) eSO (YANB) 4 ST (16N45) 41 C (D) JOF
COVMON JAFPR/ MY (ANDGRY (P4 CLIAN) oCT(IN) 4N (30) «GAM(24100) JOF
COMMON /OONST/ MCSGNCW M (R) «NSJoNCU (B dLASTaMINT(245) oMW (245) o JUOF

1PANFL oMIJ{T) MU () P NJaMyD JoF

COVNAN ZANN/ COCINNY oM LA0) ¢BRFAK (R) «QMD (A G1G) oCAL(30) « ISYMa VML VIIJOF

1aTFMO FCBeCANLFR JCAME F T rANTER (CANTET o xJaYJe7JeP U LD, CRFF  TWTCTR JUNF
COPMON JPARAM, B PT 2L PC ALD SO NF e CRF (THGTNE (NEEN FETGRT (ATT JOF
COMMAN /COST/ LTOTEL Ll CANY (MW (R) o[ PAMNFL ¢ TFNTM L PANZ JEXTITFTTIAL s TWJOF
LTISTLRF (R) 4 MFO JOF
OFWIMN N1 JOF
J1=sLPAMFEL +1 JOF.
AThH==ATT JOF
2=01 JOF
1c=1 JoF
MGE=KW (1) -JOF
MEshW]) JOF
NC=TFMTM JOF
1f=] Lo JoF
CONT TMIIFE JOF
=1 : JOF
IF (MW (?).FQ,.0y 60 TO 30 JOF
TT=1+MCS JOF
TE (MU {3) NE L0y G0 TO 20 : JoF
FROEN=CH (1) +0H(TT) JorF
Ga TA an JOF
TIT=TT+MCS JOF
CHEPNECH (1) 0k (TT)+CH(TTT) JoF
fOTA 40 : JOF
CHCORN=CH (1) JoF
CONT TMIF JOF
CALL MIMGE (Buol PANFI o1 a2, EANT WL PAND GNGPN HFTEKT 4 ATH) JOF
XC={YOP (1) =X F(T¢)) /00D ‘ Jog
CAMZT7CC(XC)a (76T (¥C)=7CT(XC))BYOR(]) /HALFR _ : JOF
AW (J1) ==CoM JOF
WRITF (01) (AW(K)K=14J1) JOF
1J=2 JOF
NJSI DANEL -] JOF
CONT TMUF ' JoF
CALL WING (AW L OANFL ¢ TJaRGLPAM]JLFANP (NERN JHETCRT ATH) JoF
TE (NW(P)EN,0y) 0 TR 70 . JOF
TT=TR+MCS JOF
IF (MW 3) NNy c0 TC EN : Jor
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20

an

40

Y]

0

70

AN

Qn
100
110
120
13n
140
150
160
17n
18n
190
200
21n
P20
230
240
250
260
270
220
2Qn
3nn
3in
3?0
3an
2
aRn
N
3Tn
afn
agn
ann
&10
a2n
42p
440
450
4hQ0
&70
4R0
aanp
s0n



AN

mn

an

cn

190

120

140

CHEPNR=CH (TR +CH(TT)
CHFL=CH(TR)

5O TN AN

ITI=TTNCS
CHORPD=CH(TGR)+CH(TTYCH(TITT)
CHFL=CH({TIG)+CR(TT)

GO TO 20

CHORM=CH (TR)

CHFL=CH(TG)

CONT TNIIF

FOO=CHFL /CHORT
YC=(XCO(TJ)=YLF(TGY} /CROD
CONZARS(YC=FCE)
FOeY=FrPa-n, 01

FCo2=FCR+0 0]

c’2=0,

TF (ARS(1,~XC) LF,N,N1) AN TO an
7C1=72C0(xCy

7C2=7CT(xC)
C7=7C1=(7C1=7C21avCE(TJ) /HBLFS
COANMT TMUF

IF (ARS(1.,<XC) A F,.N,01) C7=CAMTFR= (CAMTFR-CAMTFT)aYCP (IJ)/HALFR

TF (XC A T.FCPYY CaM=C?

IF (COMLT N, 0NT) CAM=C7 =N S2DF (LL)Y ’

TF (XC GTLFOPZ (ANRGBARS (] ,=¥C) o GT,0,0]1) CAM==NF (L L)+C7
IF (ARPS({1a=YC), i F 0 n]l) CAM=DF(LL)+C?7 .

TE (OTTALLLE N DY AND XC AT FCR1) GO TO 140

Te (PTIAL.GT.M,0]) 0 TO 110

TE (TJNFoMRY) a0 T 140

IF (ARS(XC=1,),LF,0.N)) &N TO 120

Jre=1

TF (NW ) MF LN AMD  TULGT I BArYY) JF=2

MEM=TJ+ (MCS=TRYaru (JiK) & (TR=1 )M (JKe 1) &
XCI=(XCP(NCM) X LF(TG) ) /CHNED

FAMY=7CP(XC )= (7CB(XC1)=2CT(XC1) ) aYED(TY) /HALFF

CAv= (CAMLCAMYY /2,

C7=CAar

o TO 140

TE (TJGENIWT (1LY JAMP TY LF W2 (1aLl)) O T 130
IF (TJeBFaMINY (24LL) S AMD  TI LEMUMD(24L1)) GN TO 140
TE (TR MUY (2L L) dANR G TULLE MW 2(3,LLYY GO TO 140
CAav=C?

GO TN 100 )

CAM=COAMTFD . (CAMTFRACAMTET) #YCP (TJ) /HALFR

G TN 14N

TF (XCGT,FCDYY GO TN 140

60 TO Y00

COANT ITMUF

AW (J1)==CAM
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JOF
Jor
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JoF
JOF
JOF
JOF
JOF
JOF
JoF
JOF
JOoF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JoF
JOF
JOF
JOF
JOF
JOF
JOF
JOF
JoF

s1n
:?p
Ran
gan
£asn
S60
s70
580
590
A0n
610
620
630
(YY)
AR50
&R N
670
6Rn
6an
700
710
720
T3n
T40
%0
760
770
780
790
rRON
e1n
r2n
f3n
RGO
asn
REN
AT
ann
aqn
LT
ain
aza
aanp
q4an
agn
Sen
97n
CET
san



WRTITF (01) (&w(r).k=14J]) JOF1nnn

IF (TJUGFLLPANT (ANP  TU LT LFEND) Na=Mu (D) JOF1N1n

IF (TULRFGLPAND AND L TU LT LPANFLY ME=NW () JOF102n

TE (TJeFRMINZ (1ol L) e MP TJLFGMIWZ (PalllL)) LI =L Lel JOF102n

IF (TJFOMJW2 (2400L)) L=l L+] JOF104n

IF (LLLGTNFRY L L=) JOF108a

IF (IJLTeMG)Y AN TO 150 JOF1n6an
I16=76G+1 JOF1070

MAzMA MR JOFINnRN

180 TF (TJFRLPANTY AR, TU.EO0LPANDY 16 JoF1naqn
TF (TUFRN.LPANY NP [ TJFO, LRPANZY LL =Y JafFii1on
Td=T1de1 JOF111n
LNELSNED | : JOF1120

TF (TJ.LFLULPANFLY RO TR &0 JOF113n
1€=1C+1 JOF114an

R=FRp JOF1180

1= JOF1160

NE=MW (1) JOF117n
ME=PY(]) JOF118n

IF (AQS(R]1aR2) [ F, 0, 00]1) G0 TO 160 JOoFl119n

IF (ICLF.?) Gr T0 10 JOoFi1200

140 CONT INMNE JOF1210
RETIION ‘JOF1220

(o JOF1230
- FND JOF1240-
NVFPIAY (IISRTRF ,2,.0) - JON 10

PONEP AN FTON : Jon 20

C TN SFT UP THE JFTOM IMFLUFNCE COEFFTCTEMT MATRTICES JON 3n
NIMENSTON AW (3nn) JON 40
COMMON /CONF/ kCODE JON  Sn

COMMAORM /EFOM/ HALFQUYCP (200) o VOP(2N0) 47CP(200) o XLFE (S50) o YLE(50) «XTJON &N
1F(S0) PST(20) o CHCE) ¢ XV (200) «YV(100) aSM(RGR) ¢XN(20042) s YN(200,2) +7JUON TN
ZNALZ00 7)) aWINTH (R) (YCOM (25) 4 SYFFD (SN) JHALFR(SJ(Z1eR) aEX(S542) 4TX(QSJON R

Fe2) oSCUIAN4S) T (1404S) ol (2) JON Qap
CONNOM ZAFEN/ AV] 4 ANMPeF14PPCL(20) «CT(3IN) 4CN(I0)aGAM(2,100) JOM 100
CONMMANM JOONST/ MOS R CleaM] (R) oNSUNCIIS) oLAST«MIW1(305) «MUWP (345) o JJON 110

1PANFLAMIJ(S) «NW () o NJaNyo JON 120
COANNMAR /PARPAM/ Al PT ALPC AL B S CNF e CNF  TH(TNF MCRC G KETGHT JATT JON 130

COMMAN JANDY/ CRLINO) «CM(IN) (EOFAK [R) ¢SUP (Re1R) «GAL(30) « TSYMayMIGVIIJON 140
1oaTEMP W FODCAMLFO (COML F T CANTEDR CAMTE T o X JaYJe7J R U ALPJCREF TWISTP JON 1€0n
COMMON /COST Y LTOTAL «LPAMT oMJW (F) oL PAMEL ¢ TENTM (LPANZ2JFXTIToPTTAL «+TWJION 160

1TRT4NF(S) JNFP JON 17n
BFWIMD 0D JON 1Rn
LPI1=LTATAL+1Y JON 19n
VJ=LPANFLLMCY () . JOn 200
MECN=| AST+MCU LT JON 210
IPKT=1 JON 22n
ATG=ATT JON 23n
ATT==4T4H JON 240p

90



20

4n

&n
AN

70

an

Jr=LasTe) JON

THN= JON
LM= JON
LMY= JON
JhN=1 JON
YMIIC=yMlea OC JON
MK =} JON
T=LASTS) JON
T1=T=JPANFL JON
CALL MATOTY (AWel TOTAL GLPANEL oVHMUEC T «MCOMM o TFFToTNNGLNLN] 4 TENR, JON
1LPAN L, TSYMKONPFE (FYTT,,LPAND) JON
WRTTF (01) (AWw(K)a¥=14LTNTALY Jon
=7 J(\N
MT=LTNTAL =] JON.
ILT= AGT+? JON
(AL - RVIVIET of JON
¥J=L71 JON
TF (LTL.CT.LASTY WU=LT=JPAMFL JON
CALL MATRIX (AWl TOTAL JLCANEL VME oL T oMCONGMJTPFTeTINNGLNGLN] o TEMP L JON
ILOEMY ¢ ISYM KCOPFFYTTLPAND) JON
WRTTF (A1) (Au(K)K=14,LTCTAL) JON
TF (KJ LT MJ,0P k) FO,LAGTY GO TP 20 JON
TPHT=TFHT+] JON
MJ=MJeNCJ(TNN) ) JON
CONTTINMUF ) . JON
MJIT=MJJLTNN) =) : ) JON
IF (KU FQMITY 0 T 30 . JON
AN OTH 4n JON
JNAN= TN JON
TNN=TNA &Y : JON
IF (MULFCMIJEUnty) TRHT =Y JON
IF (LTLCTLLPANFI) G0 TN £n JON
T (LT WFONJIN2 (TLL) NPT FR MJW2(2.LLY)) LL=LL+1- JON
TE (LT FOMIW213.LL)) Li=tl+] - JON
IF tLL.ET,NFRY L=t JOM
TF (LTLOFLPANT AND LT LT, LPANDY NG=MW (D) JON
TF (LT GFLPAND JAMP LT LT, LPANMNFLY ME=NW () - JON
IF (LT AT MRy o TR &0 JNN
MRzMA LR : JON
IF (LT FOLPAMYI OB LTFOLFANZY LL=2) JON
CANT TMUC Jon
PIF O (LTLFR,LTOTALY O TO Tn ) o JON
G0 TR AN . ' JON
CONTTMUF ‘ . JON
; IPHT =1 JON
MU= BANEL+NCJ (1) ) JON
JuN= ' JON
TNN= ’ JON
CONT INMUF JON
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220

‘260

270

sSnn
S10
520
s3n
5S40
S n
c60
g 70
Sen
san
60n
10
€20
€30
6a0
AR A
YY)
67N
a8 N
éan
700
710
720
730



Qn

100
110

<T=rTas+1 JOM
MT=MT=1 JON
TE (LT,FN.LTRT2LY &N TN Gp JON
TF (LTLFO.LASTY 0 TO 100 JON
LT=T+1 JON
cAoTH 110 JON
LTI=LPANFL +1 JON
GO TO 110 JON
LI=1 JON
CONT TMUE JON
JO=L T=L2ST+I_EANMNEL JON
JP1=JP =1 JON
TE (JRGFOJMIJILTTYY LNI=tNT+) JON
TF tJdPTIFQ MU (L MY)Y LhusNGY JON
TF (KT LFLLTCTALY &0 TO 10 Jan
ATT=ATH JON
QFTUPN JON
enp JON
SHAROUTTIME MATDTY (AW LTOTAL ol PANFL JUMIL T MCONGMIGTPHTGINNGLN,LMN] ¢MAT
ITEMP JLPAM] (TSYM G KCOOF (EXTT .| PANMD) . MAT
TO COMPUTE THE JFTCN TAFLUFMCE  COFEFTCTFNT MATRICES MAT
PTIMEMSTION AW (]) ' MAT
NIMENSICN ML), W1(2) "MAT
NIVFNSTON Sy (3nny MAT

COMMON /GFOM/ HALFSUH«XCP (DN0) «YCP(20N) o 7CP(200) «XLE(SN) o YLE(50) o XTMAT
1F (S0) «PST(20)4CHIOS) aXV(200) aYV 10N} qSM{ALRY YN(20042) ¢YN({200,2) 47MAT
2N(20N0¢2) «WINTH (Q) YOO (P2€) SvFEP (BN) JHALFRGSU(Z]198) oFYX (9542) 4 TY (9GMAT

3e2) 4 SCIIANLS) (ST (16N S) oL 0 (D) MaY
COMMON  ZCONMST/ MEQNCW oMY (P) oNQUGNAJ(SY o LAST ¢MJW1({395) eMUWF (T¢5) g JMAT
IDANFLaMUJLR) oNU () yNN J o NP ' MAT
COMMOM JSCHENME/ C(P)oX({1Nas1)eY(1Nah1) 4SLOPF (1) o XL (2¢15) ¢ XTT(4]1) «MAT
1YLL (41 MAT
CONMNQON JAEDN/ AMYTJAMD (BT A2, CL (M) 4CT(20),CN(3N) 4GAM(2,.100) MAT
CONNMNNM /BARANM, Al BT A PC AL CPFaGNF  TH TNF (NEFNHETRKT LATT MAT
FAUTVALENCE (X (T1e1)aSV (1Y) . MAT
PT=3,141567AF MAT
7JFT=VCON(2R) MAT
THEP=YCON (24} MAT
IF (THSR FN,.2) uvi=n,? . MAT
cMsC (1) . MAT
LG=] MAT
TF (MGPR,FN 1) | R=2 : MAT
wltly=n, MAT
Wl (2)=0, MAT
nFEy=CnF ’ MAT
VUT=vay MAT
TFM=TFMP MAT
MAID=MN e ) MAT
Ni=MNMJ =] MAT
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740
7e0
760
770
TRa
7a0
RON
Al1n
220
ean
R4Q
asn
fEN
)
gaq
fRgn
ann
q1n

10

20

an

S0

&n

70

20

an
100
11n
120
120
140
1€n
160
176
170
19n
200
210
220
220
?an
2eqn
260
270
2an
29n
3on
310



11
2N

In

40

sn

&0

™

NP2 =tM =D

MIzNMJ =1 ot
MJH= (MSJs1) /24

Ig (IQYM FN N MJH=AGJ/?

1F (IQYM FO,N) MD=NMe Ja

TF (TIQYM MF, 0) NP=NQJs]
NJUT=MIHaY

17=1

TFF=1

MM=NW (L)
MA=AW(Y)

TNP=

TeN=
L1=LOANFL +

ACT1=LAST=1
%’ (TaGTLLASTY G0 TC 10

1Jd=1

an TN 20

TJ=T=JPaANF

CONT TMUF
RN 2808 =] .LAST
MI=g=TFF+1

=" ! N=?
:ﬁ-tz AT LpAN],ANn.J.LE.}sﬁigt,r?<P=3
6T, 2o MNP U, LF 1 PA S
T; ij.?l't22zf AMD L, JLTJLPANFLY EC TO 30
1 «GF, .
GO TO 40
e N=MW (R

;':":k(lj(rl; LOAND (ANL  J, LT, LPBNFL) MNzNU(3)
e ee LOANFL GAMP JL LT MUJ(TNN) Y NN=NG Y TIND)
1F (J.FF, . .

CHARN=CH (T 7)

IF (JEC.LYY A0 Th &0

GN TO AN

ISM=TaMe

LI=MUJ(TNN) +}

=M JJLINDY =

?& (ﬂL.ra.LA<T1) GO TO T

IF (J.Fe.NMLY TNP=TMRSY ‘
CONMTINIF

X1=¥M(Je1) =YD (T

Y?2=XM(Je?)=XCP(TY)
XIP=XN(JeP)mXN{Je]) -
Y12=YM(JeZ)=YN{JeT)

712270 (Je?)=7N(Je])

nO 260 TT1=1.2

TIF (TT.FR,1) GO Tn AQ

N=1

RN TN Qp

93

MAT
MAT
MAT
MAT
MAT
MAYT
MATY
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT

T MAT

MAT
MAT
MAT
MAT
MAT

CoMAT

MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT

320
2130
340
3kn
360
37n
380
390
ann
41n
420
430
440
ASN
a60
aT0
aRn
490
s500
Sln
&2n
53n
s4n
&Sn
SA0
STn
S5AN
s9n
600
A10
620
63n
ALN
fEN
660
ATn
éRn
AOn
700
Tloe
770
730
740
70
TAD
770
7R0
790
rO0D



an
an

170

1n

Ni=P

coMTIMVNUE

YOz (=) ) #ahaYCD (TJ)
Yisvh(Jdel) =¥l

Y?22YM(JeP)=YC

YYKzyY|#Y]2=V]inyl?

NN 280 Kk=l.l¢

TF (WK, FN,1) fOTO 100

GF==1,

7C==2,2{7CP (TU)+HFIGHT)Y+7CF (TY)
FCOoM=1,

GNn TH 110

AfF=1,

7C=7C2(1J)

Fronv=n,

CONT TMIIF

71=7M(Jdel)=7C

772=7M(Je?)=7C

X7J=X1#717=714%12
UOOMN=L7 18y | 288TTHFCON
¥Y71=v18712=718v1?
ALPYI=XYKaXYK+X7 JaX7JeR10Vv72TayY7Y
RIR]=SAPT(X]1#X1+R)avYIsyY]+RI27]187])
QPARI=SART(XP2XPeRIBY28YDP4RIB722872)

MAY
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT

ayn
a2n
20
R4 0
asn
’60
870
LY
890
S00
S10
Qz2n
Q30
Qa0
9En
Q&0
97n
9an
999

MATYINON
MAT1ININ
MAT1N20
‘T MAT1030
MATINAN

R1a(X]8Y Rl2Y1laY124B197187212MAT1NSA
1?22}::x?oxl?oﬂlov?ﬁYIZ‘?1#2?671?)/9? 1-(x1 ‘]?‘ MATI0&O
MATINT
G1FYI=()=X1/P1R1)/(Y1#Y]1471271) MAI{:R:
RRRL=(1,=X2/02R])/(Y28Y2472872) MAT1 090
TF (I.GT.LRALFL) GO TC 170 nATIION
F1=(11918 (UCOMaXYK) aRF /AL 7] MATI110
FPz(=YP®CPRI+Y18G1E]) ) RGE MATI120
TF {J.GTLPANFLY G0 TO 120 MATYI130
0 TR 220 MAT1 140
Fa=0, MAT11S0
Fa=0, MATI160
F1=2,8F1 MATI17n
i MAT1Ian
- , an
Cn“Tynpr z::};ﬂﬂ
1F (J.LF.LOANFL) @0 T 180 MAT1Z10
TF (BRS(R1=R7) LF N, 001) GO TO 140 MAT)?20
ALF2=XYWBXYV X7 )87 +R2ey? oYY MAT1220
PIR2=SOPT (Y] #X]+R2uY18Y]4R287]1871) NATY P40
0202 =QART(XP#XF+EP8Y2#Y24P 20722072 MATY PE
- X12+P24Y18Y124R20718712MAT1 250
1UU2$:;X2GX]?onpny?qYl?‘F?“??“7]?)/°7n? {(X12%12+ MATYZ60
y/P1R2 : MAT1276
R1RP=(1.=X1/P1R2)/(Y1#Y]1e71871) Mhligan
can::({égx?/:?°9)/(V24V2‘77“7?’ MAT1200
(e8]

94



140

150

170

190

160

200
210
220

ALR2=ALRY
R =11

GP2R2=R2R]

R1R2=G1R

CONTINYF

TF (1.GT.,LASTY ~0 TO 1RO
Fla=tIyrI&#x7J/r1 P

F12=t1R14# (LICOMLXYK) JALR]
R12=728G72R1=714R 191

(122=Y78G2R1+4Y15G]R]

TF (JJLFEJLPAMFLY 6N TO 140
F2R=NR7aX7J /AL R2

FO2={IA2aX YK /AL RD

(P23=778G2R2-71401R2

G22==VY28G2RA2+Y1uC1RD

GO TN 170

FPr=0,

G22=0,

F2a=n,

GP2=n,

FlsaF128Y (4e]PHT)# (a] ) 2ahsF P8V (3, JPHT)REF
FP=G1R0Y (44 TPHT) 4 (=1,) #8NsG128Y (3 1PHT) #GE
F3==FPReY (4 IPKT )4 (=],)2aMsF228Y (2,TPHT)
Foa=G238Y (4eIPHT) 8 («],)28NsGP24Y (34 TPH])
TF (JLFLLPANFIY GO TO 21n

Fl=F1s2,

Fo2=p ,aF?

F=p ,#F2

Faz=p #Fa

GO TO 210

Fl=UlRI#YZT/81LPY

IF (FXTT.LF.0,00Y) #0 TO 160

TF (MY FR 1) 60 TC 100

TF (TUSGTGLPANFL L ANMD  TU LT MIJ (1)) vMy=1,
TF (TJeGTLLRPANFL JARP  TJLF.MJJ (1)) TEMB=Y,
CONT TMUF

£2=0,

TF (J.LFLPANFL) €0 TN 200
FIzynRPaY7 1 /ALR?

F4=0n,

FlzaFlayMsyMiieD e TFMP

Flz=aF3s87,

a0 T 210

Fl==F1aYMIsUMUIsTFMD

CONTTMYF

TF (KW ,FN,?) Gn TO 230
WITT)S(F1+FP2)aCHAENESN(MT ,TCEN) /(R 8FN)

IF (JLFLLPANFLY &GN TO 24p

IF (11.F0.2) Gp 70 240

95

MAT1300
MAT1I31N
MATYZ2N
MAT1320
MAT1340
MAT13S0
MAT1360
MAT1270
MATI3AN
MAT1390
MATI4N00
MAT1410
MAT1420
MAT14230
MAT1440
MAT14S0
MAT1460
MAT1470
MATIARN
MAT1490
MAT1600
MAT1510

"MAT1S20

MAT153n
MAT1S40
MAT1SS0
MAT1560
MAT1S70
MAT1ISARN -
MAT1 SO0
MAT1I6NN
MAT1A1N
MAT1I620
MAT16&30
MATYA40
MAT145n
MAT1AAD
MAT1ATN
MAT16RN
MAT169n
MAT1T700
MAT1TY0
MAT1IT20N
MAT1T30
MAT1740
MAT1T7S0
MAT1760
MAT1I77n
MAT1T7RO



2120
240
28h
240

270

280

2480
Inn
10

20

KP=TTe?

WIKPYS(FR4F4L)BCUCEPaQN(MT  TRN) /(R #FN)
GO TA 240
HILTT)IS(F14F2 ) 8CHNPLESM(MT LTSN/ (R, aFN)
CANT TMUF

CﬂNTINUF

CONT TMUIF

TF (J.LT.¥M) G0 TO 270

T7=17+1

IFF=MuvL]

MMM

COnTINNE

TF (JJLFLPAMNFI ) (JA=JeP22JDANFL

TE (JoRTLPANFL) JAzJ=f PAMNFL 4 JOANFL

AW LJAY=U (1) +W (2)+k] (1§ aW] (2)

SV (Jay=w(])

TF (J.LFLLPANFL)Y &N TO 220

Jl=Jg=LPANFL

AW (J1Y=w(3)

VM= T

TEVD=TFWM

CONTTNIF

IF (TUSBMF,2) G0 TH 316

TF (TJRTLLRPANFI AND,T,LELLAST) GO T 290
GO TO 310

NN an0 K= .JPANF

AW (Ky=n,

CONT INUF

TF (KCONE,FEN Ny GO TN 430

IF (THSAMF 0, AND ZJFT,CT A, 01) GO TO 410
TF (NFYLE, 0, 00Ny &0 TC 410

T (NMJ,FQL1,AMP T LELLPANFL)Y #0 TO 410
TF O (NNMJ FQLT L ANMD T GTLLPAMFL) GO TN 220
IF (TLLFJMJIJ (M) R T GT,LAST) GO TO 410
CONT TMIIE

IF (TLETLLAST) e TO 410

TF (IPRTJFNNJHY O TO 41N

TF (TQYMMF 0 ANATERT FR Y1) GO TC 410
IF (TOKT LT MJEY TL=TPHTaTCYM

TF (TPHT ,CT.MNJHY TL=TPHI=NJH

REWTNMND 02

IF (MMJLFNLTY MUNT =L OANEL

TE (NMJJNEGT) MINT=MJJ (M)
ME=TJ=MINI=(TPHT=]1)#NCJ (NMY)

FMMJ=MCJ (NN

NISTJ=SDF

PLX=NTISTI#N S0P T /PN

S7X== (1 ,=VNI])

IF (THWQR,FN,?) §7y==1,

96

MAT179n
MATIANN
MATIRIN
MAT1R20
MAT1830
MAT1R4N
MAT1R%q0
MAT1R6N
MAT1870
MATIRAN
MATIRGD
MAT1Q0N
MATIO1n
MAT1920
MAT1Q30
MAT194n
MAT19Sn
MAT19A0
MAT1970
MAT1980
MAT1QGn

_MATZ2000

MAT201n
MAT2020
MAT2030
MAT2040
MAT208 N
MAT206N
MAT20T7n
MATZ20R0
MAT2090
MAT2100
MATZ110
MAT?2120
MAT213n
MAT2140
MAT?2160n
MAT2160
MAT217n
MAT21R0
MAT218n
MAT?2200
MAT2210
MAT2720
MAT223n
MAT2240
MAT2250
MAT2260
MAT2270



330

40

L
3k0

280

2an
400
410

420
430

TN=(TL=1)aNCI (M)

CALLL SKIF (TC.UPAMFL)

NO 240 JJz=1MF

OFAD (02) (SV(K).¥=1eJPANEL)

TF (JJ.FQ.MF) fn TO 320

IF (TUSR,FN,2) RPYTH=AL X#PQT (JJY#2,/CM1

IF (TUSRNF,?2) PXTH=NLY"PRT (JJ)/TH

G0 TN 2w

TF (THSP,FN2) PYTH=DLX#PRTI(JJ)Y 82,80 ,5/0M)
IF (THSP NF2) DXTH=NLX2E]T (JJ)#N,S/TH

_CONTINUE
PROP=G7ZY#NXTH

NA 28a w1=].JPANF

KK=V ]+ JOAMFL

AW (KK)Y =AW (KK ) +PDOPRRY (K]}

CONT INUF
TC=NCH(MNJ) =MF & ((NP21alSYM) /2=1)aNCJ (MNY)
CALL SKIP (IC.JPANFL)

0N ann JgJd=14MF

READ (02) (SV(K) K=1JPANFL)

TE (JJFRMFY &0 TC 379

IF (TNSR ,FQ2) NYTH=NLX®#BRT (JJ) 22, /CMIL

IF (THSR,NE,?2) NXTH=PLX#RgT (JJ)/TH

G0 T0 380

TF (TUSR.EN.?) PYTH=DLY2PQT (JJ)#2,80.5/0MY
IF (TUSR NF.2) DXTH=CLX®PST (JJ)#0,S/TH
PPAL=S7X%DXTH

NN 390 K1=1.JPANFL N

KK =K1+ JPANFL

AW (KK} =AW (KK ) ~PBANBSY (K1)

CONTTMUF

CONTINUE

TF (FXITLLE.0,nA1) GO TO 470

TF (MMJL,FR,1) G0 TN 420

TF (TJeGTLLRPANFL AMP G TJJLF MIJ (1)) yMII=,
TF (TJUCTLLPANFL (AN TJLFMJUJ(T1)) TFMO=1,
CONT TNUF

TF (T,LF.LASTY &N TO 7¢n

IF (IPHIEQNJH)Y 00 TO 640

TE (ISYMNF O ANRGTIPHT FOL1) GO TC R4l

TF (MNJL,EQL])Y) fO TC 800

IF (TJ.GT,MIJ(M1Y) GO TN =00

IF (TPHTLET MJH AND,7UF T LF,0,01) GO TN Ssan
IF (IPHT GT.NJHY L1=NJH

IF (IQYMFR 0, AND TPRT,GT ANJHY L1sMJHSY
IF (IPHT.LEJAJUKY L1=1

NZ=1

TF (MW(P) NE N AR NW(R) ,FO,0) N7=2

IF (NW{3)  MNF,0) M7=3
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MAT22Rn0
MAT?229n
MAT223n0
MAT2310
MAT2320
MAT233n
MATZ2340
MAT2350
MAT2360
MAT2370
MAT238n
MAT2390
MAT?400
MAT2410
MAT2420
MATZ2430
MAT2440
MAT24%n
MAT2460
MAT24TN
MAT24RN
MAT24Q0

* MAT2San

MAT251n
MAT252n
MAT2830
MAT2540
MAT2ES0
MAT2640
MAT2S7n
MAT284an
MAT25400
MAT2ANN
MAT2610
MAT26A2N
MAT2630
MAT2R4&N
MAT2&8n
MAT2REN
MATPATN
MATPARN
MAT2€GR
MAT27AN
MAT2T710
MAT? 720
MAT273n
MAT2740
MAT27En
MATPT7AN



440

450

R0

470

4A0N0

agn

cean -

TF (MNJGLF I, ANP MW (2) MF 0y TP=ND
TE (MNJGLE L2, AMD MW (P) (EN,0) TP=N)
TF (MNJGGE L4 AND NW (3) JMF ) TR=N3
TF (MM PR 4 AMDNW(3) ,FR,0) IR=N2
NO 490 NP=].N7

KI=MJW] (NRWNJP) & (TFHT=L]1=TSYM) #MW (KDY =]
K2=LC(NR) + IBKT =L 1=TSYM

KNw=NW (NP)

K1zW ] aKNW

K2=K?2=1]

vR=2

IF (K1.GF.0) GO TN 44N

Klz=K1+KNY

K2=K?2+1

MR=?

NO 420 NQ=] MR

SliM=n

PN 4RN KK=] 4KNW

KL=K) +KK

JAz=K| + 22 JPANFL

SiIV=SLIVASY (JA)

CALL TNTFG (RESGKNWK14K241JsP1,1P)
A0 ATH KK=) KNy

KL=K1+KK

JAz=W + 28 JPANFL

AAzZ],

00 460 L=1.KMNY

LL=KYel

IF (LeFNKK) GN TN 460

AB=AAD (XCP(TUY=XVILL)Y/Z(XVIXL) =YV (LLY)
COMTINUF

AW (JAY =AW (JA) S MB AACFSaAABYM|Ia VMo TEMD
CONT TMUFE

Kiz=kK]+FNW

K2z 2e]

CONTTINUE

19=7R+1

COANTTMUF

CONT TMUE

TF (KCOPF,FN.N) G TN Aan

IF (MW (?).FQ.,N) MNSTRTP=M(CC

EOMUP2) GJNE L0 JAMD MW (D) PN, 0) NSTRIP=NOSH?
TIF (MW (3) JNF ) NSTRIP=NEGeD

IF (TOHT LT.MJHY IP=MJH+

T (TOHTGT MJH) TR=TSYM

TF (NNY,FN,1Y GO TO S50

IF (IJGT MIJ(MYY)) G0 TO R0

TF (NMNJFO,?2) G0 TO SA0

IF (TJGTMIJINZY)Y GO TO 560
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MAT2770
MAT2780
MAT2790
MAT2R00
MAT2R10
MAT2R20
MAT2R3n
MATZR40N
MAT2RGSA
MAT2860
MAT28T0
MAT2RARN
MAT2R90
MAT?2900
MAT2610
MAT?2920
MAT2930n
MAT2GQ4n
MAT2980
MAT2Q60
MAT297n
MAT29RA
MAT2990
MAT3INNO
MAT301n
MAT3NZ0
MAT3030
MAT3nN&N
MAT30%0
MAT306N
MATINTO
MAT308N
MAT309n
MATII0N
MAT311n
MAT3120
MAT3130
MAT3140
MAT31Sn
MAT31AN
MAT3170
MATI1AN
MAT3190
MAT320N
MAT3?21n
MAT3?22n
MAT32230
MAT3240
MAT3?2E0



:1“

570

g0

San

580

ce0

€70

=90
A00

IF (vnd.FA.,3) Go 76 Sa4n
TF (TJBTaMIJ (M) 6N TO 230
TF (MNJ,FR.4) GO TP G20

TF (MNJER,SLAMN TU, AT MJIJ (NN J=4)) &0 TO &i0

LI=NM]=4
17=MaTRTIP

GO TO S70

L1=NR

T7=NSTRIP«NO

G0 TN B70

LLY=N2 '
T7=MQTPTP

RO TN &7n

L1=N?

I7=NSTRIPs (NNJ=2)arpP
a0 TOH E7n

CANT INNF

LY=n2

17=NCTOIP

GO TR |7TN

LY=Nvy

T7=ASTRTID+ (MNJal)aNP
an TR R7Tn

Li=M1

I7=NSTPIP« (MNJ=D) NP
CONTTMIF

T7=17+1P

MT=NJT

IF (TSYM NF,0) NT=NJT=-1
KMu=MCJ (LYY :
NO &30 ¥Px=1WNT

<MY =n,

Stm2=0,

KI=MJJ L1 =MPanCI(L]1) + (KR=1) MO (L 1)+ (TP=1 ) #NCI(L])

PO GRA KK=]4KNW
KL=K]+K¥

KI=KL+ JPANFL

TA=K{ -l PANFL s JDANF

T1e=KJ=LAST

SHMYI=QIMY+QV (T )

SUMB=GUMP L AL (TP

CALL TMNTEG (FFSeMNWKIWI7,TJ4R14L1)
IF (ARS(R1-R?2),LF,0.001) RC TC &9
CALL INTEG (PFF kNWaK]1,17,TJsRPeL1)
G0 TO €00

REF=RFS

NO £20 KiK=14KNW

KL =K ] eKK

K=Kl + JPANFL
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MAT3260
MAT3270
MAT3?280
MAT22Qn
MAT330n
MAT331n
MAT332n
MAT3330
MAT3340
MAT33%0n
MAT3260
MAT3370
MAT33Rn
MAT37390n
MATI400
MAT3410
MAT3420
MAT3a43N
MAT3440
MAT345¢0
MAT346N
MAT3470
MAT34RQ
MAT3490n
MAT3SON
MAT3R10
MAT3520
MATIS30
MAT3S4n
MAT3SS0
MAT3S5AN
MAT3RT70
MATARRN
MAT3RGn
MAT3600
MAT3610
MAT3A?N
MAT3A2N
MAT3k4N
MAT36EN
MAT3RRN
MAT3ATO
MAT36RN
MAT3690
MATATNN
MAT3T1D
MaAT3T720
MAT3730
MAT3740



420

£0
a4 0

[ 3]

RRO

70

TA=WKl | PANFL+JRANFI

TR=x J={_AST

AA=1,

AN A1N =] eKNW

LL=Klel .

IF (L.EQLKK) GN T 10

AA=AAD (XCP(TJY=YV(LLYYZ (XYY (¥LY=XVLL))
CONT IMUF

AW (TAY=AN (TA) QUM S AACPREQRANBYMIIBYMIISTFMD S,
ATy =8 (JRY=CHMNZRAALDEFRALED
CONTTMIF

17=17+1

CONTIMUF

CANTTIMUIF

c,"-:l .

TF (IOHT (GT ,* JH) SK==1,

JT=Ta AST+| DANEY
KEMCNN ACTerC Y (LN) «LPANFL

JMgsNeg L)

fOREO KK=T N

Kl =VeKW

K=K+ JPANFL

TA=kl = PAMNFL+JPANFL,

TR=wJ=L AST

Ad=1,

nn e£8n L=1.Jdny

LL=K+

TF (L.FR,KK) &N TO ASQ

BA=B A& (XCP(JT)Y =XV (LL)) /(YV (KL} =XV (LL))
CONT IMIF

AW(TR) =AW (TI9)+AABCK

AU (TAY=AW(TAY=AABYMIIBEUM|aTFVPaCK

TF (T FQMCOHAND T LT LTATAL) MCON=MCOMLNCJI(LM])
IF (KCNAREL,FQ,.0) GO TO 780

TF (TUSANF D AMD L ZUET AT, 0,01) GO TO TR0
TF (MMJ,FERL1Y ~r TO 780

IF (TJRTMUJIMNTYY RO TO 780

T (IPHILF NGHY 6N TH Tcp

Ll=tJH

TF (ISYMEN,N) | YT=ngHe]

TF (MW (P2YF0,0) 0 TC 620

IF (M (2).FQ.0) G0 TO 670

IF (TJ.CTMIU(MP)Y)) GO TO 710

IF (TJBTMIJ(NRY)) GO TR 700

IF (MNJ,FR,4) GO TO AQAN

TE (MNJ,FN S AN TJ,CT MJIJ(MMJ=4Y)Y —O TN ASQD
G0N TN 780

TF (TJ.GTMJJ(M2)) RO TA 70D

IF (MMJ,FN.3) GO TO 690
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MAT37Sn
MATITEN
MATITTO
MATa7RN
MAT379n
MAT3ANN
MAT3R10
MAT3R?0
MAT3R3N
MAT3R40
MAT3RGN
MATAREN
MAT3RTN
MAT3PRRO
MAT3RON
MAT3QN0N
MAT3010
MAT392n
MAT3930n
MATAG40
MAT39Sn
MAT3Q&N
MAT397n
MAT3GAN
MAT39Gn

MATaOON

MATANIN
MAT4&N20
MATA03N
MAT40GR
MAT40SD
MAT40K0
MATANTN
MATLNAND
MATANON
MAT&INN
MATA11N
MATA41ZN
MAT41N
MATLYIAO
MAT4&1S0
MAT.1AN
MAT&YTO
MATALRN
MAT4190
MATAZODN
MATA210
MATA?20
MAT&220




ean

£90

700

710

730

730
740
750

TR0

770
Tan

740

TF (VMU FB .6 AND TY,BT MJJ(M2)) GF TO AQD
r~RO TN 78a

IF (MMJ,EN,2) F0 TP AQN

TE (MNJLFN 3 AMR TULGT . MUJ(N2)) 6D TO AGQ
GN TN 780
KIsMIWTI(1aMIP)Y + (TOHT =L 1=TQYM)BNW (] ) =]
KNG =AY (] )

GO TN 720

K1=sMJW] (2eMNJF) + (TPHT=L1=TQYM)2NW (2) =]
KNW=MNY (P)

GO TH 720

K1=M YW1 (34MP) ¢ (TPHT =L 1=TSYMY BN 2y ]
WA =MW ()

N 740 KKz=laKMwW

Kl.=¥ 1 +KK

JAzK |+ 28 JPANFE

AA=1,

NO 70 L=1 Kby

L=l

TF (L.EM.KK) G0 TO 720
BA=AAS(XCP(TYY =YV (LLIYZLYV(¥L) =YV {ILL))
CONT TNIIF

AW (JAY AU (JA) = AABYMUBRYMaTENP RN &
CONT INMUF

IF (KCOPF,FQ,0) GC TC 7an

TF (7JET.GT,.0,.01) £ TO 790

IF (PFJ.LF,0.00N1) GO TO 79

TF (MMJLFNL.T) 60 TO T7AN

IF (TJJLF.MIJIMTYY 60 TO 790

CONT TR

TF (IBHTIFOMJHY GO0 TG 7490

IC (TSYMMNF N AMD TPET FOAL,1) GO TG 790
NO 700 Jz=1 «JPAMFL

JJ=Jds+JPANFL

TF (THSR,FR,7)y ¢ T 770

SV (JYy==Au (JJ)

°n tA 7920

QU (JY==hAW (JJ) Z/ (TENEBYMSBYIILL)

AN (JJY=n,

CONT TMUF

WRITFE (N0?) (SV(J)el=1aJPANFL)
CONTINUF

VMil=vyT

TEME=TFM

RFETON

cNn
SURENHTINE SKI® (T.JPLMFL)
NTMENGTON DUMMY (2AN)

MATAZA(N
MAT42S0
MAT4260
MAT42Tn
MAT&2R0
MAT4290
MAT4300
MAT&310
MATA4320
MATA&330
MATA&340
MATA3SH
MAT&2A0
MAT&3TN
MATA3RD
MAT4 290
MATAR400
MATAA&LD
MAT&420
MAT4430
MAT&AGN
MAT&450

< MAT&460
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MAT44TO
MAT&4AR(Q
MAT4490
MATA4S00
MAT&S] N
MATAED 0
MATAE30
MATASAN
MATASSN
MAT4SA0
MAT4ETn
MATs&RN
MATAEQN
MATAAON
MATARIN
MAT4E2N
MAT&ATN
MATLAAN
MATARGN
MATARAN
MAT4ATH
MATSERN
MATAKCH
MATA4TON
SKP 10
SKP 20



1n
20

OO0

O

1n

TF (T, F0,n) 60 10 20 SKp

nA 10 Js=1a.1 SKp
READ (N7) (NUMMY (¥) ®=],4JPANFL) SKp
CONTTNUE SkP
RPET{IAN SKp
Fnp SKp
NVFRLAY (NSRTGF  440) soL
PRAGRAM SOLUTN SoL

TO SOLVF THF JFT oM AMND JET QFF FQUATTONS SoL
SoL

sot GAVMA MUST RF NIMERCTAMEN TO HAVE AT | FAQT (N+1)#82/4 FLEMENTS, SOL
WHEDF M T& THF CT7F AF THF VATETY aa# soL
NTIMENGTINN RAMMA(IEATN) soL
SoL

NTVENSTOM AW (ANnY)e FHA(30N) - soL
NIVEMSTAN GAMYD (20N) 4 PHIM(28D) soL
COMMOM JCODF/ K COPF " SoL
COMMON /SOHFVE/ C(2)14X(10e41) oY (10441)4SLNAPF (15) XL (2915)¢XTT(41)4SOL
1¥LL(4Y) SsoL

COMMAON JGFAM/ HALFQWeXCR(PN0) YOP(200) 700 (200) «XLE(50) 4 YLE(50) 4 XTSOL
TF(EN) oPRT(2N) ¢CH(QR) 4 XV (2NN) ¢YVLINN) 2SN (R48) o XM (20002) s YN(2NN042)47SOL

?N(?ﬁﬂ.?)-WIHTP(°).YC0N(2=)~<VF==(E")-“ALFRQGJ(?IQH).EX(QS.Z)oTX}°5§0L
Fa2)eSC(1ENR) 4T (16N S) 0. C Y - SoL
COMNAN /DRAPAN/ A DT,ALECALDS NF4&NF, THTNF (NCROJHETGHT ATT soL
COMMAON /RAFEDRO/ AMYGAMPARL14R24CL (101« CT(3N)oCP(30)+GAM(2,100) SOt

CONMON JEDDN/ CDEINN) «CM{IN) JREFAK (8) (SWD(A]1S) +GAL(30) s TSYM, VMU, VI!SOL
1eTEMD GFCP e CAMLFP JCAMLE T CAMTEP JCANTF Ty X JaYJa7JePJ9ALP,CREF 4 TWISTP SOL

COMMON JCONST/ MCS G MCWaH 1 (A) NSYaNCJ(R) GLAST MUIWT(345) «MJW2(2,58) «JSOL
IPANFLAaMUJ(S) oMU () JNMJ MNP SoL
COMMON /C0ST/ ITOTAL gLPANY oMW [(B) 4 LPANFL o TFMNTNLPAMN2aFXTIT,PTTIAL, TWSOL
1TSTNF (S) «MFE soL
FAUTYALENCE (X (1e1)ePRIN(1)) soL
PFwTIMR N} ) SOL
OFwINn n2 SsoL
IsA=YCOM(24) . SOt
NE=TFMTM ) ' soL
TI=YCAMN (28 SoL
TTAN=VEAN (27) SOL
c=1 : sou
JI1ZLOANFL 4 SoL
LP1=LTOTAL+) SOt
aa=f 1 SOL
NFJy=0nF soL
NA=z2 soL
IF (MW (?).,EN,0) Na=) sSoL
TF (MU (D) NF 0 AND N (3) JFN,0) NA=? SN
CANTTMUE soL
ta=1 soL

MA=NW (1) SOL

102

3n
40
S0
60
™
RA.
10
20
30
&f
af
e6n
n
ap
an
100
110
120
13n
140
1€0n
160
17n
180
190
200
210
220
23n
240
250
260
270
280
29n
nn
31n
320
22n
40
TN
W
R 2
3An
aan
ann
410
420
42n



n

4n

&N
AN

7

an

NR=AY (1) soL

PFAN (01) (AW(T)T=1e41) SoL
YR=YrO (1) Sot
YR=YCO (1) SoL
PHRY =N, sSotL
TE (THEANFE 0 ANP,TITNEN, 0 GO TN 20 SoL
CALL TMDVEL (XPRaYP XUy YJa7JePURRPHOV JPHX ¢ TFMP V¢ PHY 4 ISYM  NGPRWHSOL
1FTRET) SOL
CONTINIE sSoL
AW (1) =AW CJL) o XTT(TRY4PHDY Y/ (ALPC VL soL
nn I T=1.1.PAMFY soL
GAMMA (TY==BV(T+1) /0% (]) oL
MJ=| SANF =1 soL
O AN TJ=P.LDArNF sSoL
PEAL (0]} (Aw(w)K=]1eJ1) soL
YR=YCO (1) soL
YR=YCO(1J) soL
IF (THER MF 0 AMP TTN,EQ,NY GO TO 40 soL
CALL THPVUFRL (XPoYR4XJeYJa7JoaRUJIPR(PHRY DHX ¢ TEMFE VU ePHY s ISYM (NGRR 4HENL
1FTERT) soL
CANT IMNIF . soL
AW (I =AW (L) +XTT (TR) «BHBY/ (ALPCEVY) SoL
TK=1J osou
CALL VMSEFNMN (MNJoIX el CAMMALCA)Y SOL
MJzN e sot
TF (TJ,GRLLPEANY AND TJLT.LPANDY NERzNW (DY | SoL
TF (TJLRFLPAND AND,TULTLLPANFI ) ME=NW(3) Sot
TF (TJLT.MG) e T 89 SoL
1R=1G4+1 SoL
MAZMAGNR SoL
TE (TJFR.LPENT R TU,FN 1 PANDYy ICG=) sou
CANT TNUIR sop
NO 70 T=14LPRAMFL soL
GAM (T, T)=CAFMA(T) SoL
TF (AR (A1«R2) LF,N.00Y) &Y TC Ap ) soL
TC=1C+1 SoL
an=n> soL
TF (1F,GT,2) GRp TO AN soL
ap TA 10 SoL
CANTTNME ) SnL
vapCzymiaaLoc SoL
18HT =) SoL
Mz DANFL+NCU (1) soL
TNM=) SoL
JNN=1 SoL
T=LAST+1 SOL
DEAD (N)) (AW (K, K=14LTOTAL) soL
CALL STREAM (21 CHAVMUCTTPHT (I PANEL (TAVD | PAN]WLPAN2GISYMKCONFE 4SOL
1IFXTITeMJPHINY oL

103

44n
450

|90
€00
610
LY-24]
£30
LY Y4}
&5n
660
670
ARD
690
700
710
720
730
740
750
760
770
TR0
79n
ann
Aln
az2n
f13n
fan
RSN
aan
RTn
RRN
AQq
anp
910
92n




Qo

100

120

140

1=n

140

170

AW (LPY)=ALOHA

NO 80 T=1.L.TOTA) .
GAMMA(T)=aAW(T+1) /78N (1)
KT=2

NI=_TATAL =1

LI=LAST+? .
THEMW(MAY «MJWT (MBNJP) =1
KJ=L 1

TF (LT.GT.LASTY Ky=L T=yoamMeL
OF AP (N1) (AW (¥) k=] LTCTAL)

SN <3n
SOL 940
s asn
SOL 960
SOL Q70
SoL 98¢0
SOL 990
soLinno
SOLlnln
soL1n2n

CALL STOFAM (ALPHA VMUIC LT IPHTLPAMEL JTEMO,LPAN]L LPAN2,ISYMKCNNESOL]N2N

1eFYTTMJ,PHTM
TF (KOORE,FQ, 0y G TO 120
TE (77.GF0e0M1) €0 TO 170

APNTITINNAL FYXTFRNAL FLOW DRFFLEATION
GOFATFE THAM THF FLAF AMGIE PFCAUSF NF THE FFFFCT OF FINTITE TRAT-
LTINCLFDGF AMGLFS, FAP THTM AIPFAILS.

TNQFETING THF STATFMEMT,

T

THIS CAN RF FLIMINATED ay

{(KCNTFE ,FR,1) GO TO €3

TFE (LT oCFaMIW] (MAGMUP) JANR LT LR MJW2 (MBWMJP)) GO TC 110

~O TR 120
TF (LTMNELTHY) A0 TN 120

TF ((NFJ=TRF) I T,0.) GO TN 120

C7T=CAMTER = (CAMTFCLCAVMTFT)ayYCP(LT) /HALFA

APAZN &8 (DFJ=TRF+C7T)

T (UMU, AT 0,08 APA=ARAR(],-VM1) /0,15

CTF (APA,L.T.N,}) APA=N,
ALDHA=ALPKALAPA
TH=THs MW (MA)

CONT IMIE
AV (LPY)=ALPHA

CALL VYMSENAN (NT KT AW GAMMA,CA)

TF (KJLToMI NP W J FOLLAST)

IPHT=TPHT+]
MJI=MJoeNEC Y TANY

CONTINNF

MAT=Mg g TMM) -

TE (W, FO . MJT) &0 TN 140
"o TA 160

JMN = TN

IMM=TNNGY

TF (X FO.MJU(UNN) ) TORT=
TF (LIFALTOTALY €0 TO )
GO TO 170

CONT TMUE

TOKT =1

MJ=LPANFL+MNCJI (1)

JNM=y

TNM=Y

COANTTMI'F

1
AN

TS ALLOWFN TF THF JET ANGLF 1S

SOL1nan
SoL1nsn
SOL1060
SOL1nT0
SOL1INRN
SNL1n9n
SOLYING
SOL111n
soL1120

"S0L1130

SO0L1140

©s0L1150

104

SOL116N
SOL117n
SOL11RD
SOL1190
sSoL120n
soL1210
soL122n
SOL1230
SoL124n
SOLY12Sh
SoL1260
soL127n
SoL12R0
soL129n
SoL13nn
fOL13ln
soLiiPe
SOL133n
SOLy34n
SNL12%n
SO 240
SOL137n
SOL13Rn
SOL1390
sopysnn
SOoL141n




180

19¢
200

21n

220

276

240
28N

240
270

280
290

K1=KTel

MT=NT-1

TF (LTFOLTNTRLY A0 TO 180
IF (LT.FR.LAST) RO TO 190
LT=L1Ts1

60 Tn 20n

LY=L PANFL 4]

6o Tn 2an

LT=1

CONTTMIE

1€ (KT.LE,LTCTAL)Y 60O TO 160
Ta=2agPANFL

JPANTZJRANFL «

TA1=TAs+]

AN 210 T=]a1. TOTAL

SAMYD (TY=GAMMA 1T

nA 220 T=TAL,LTATAL

J=T-14

FAMMA(T) = (GAMMA(T)+GANM(1.) ) #ALOC

WRTTF (NP} (GAMMA(T)T=1..TATAL)
GO TO 270

TF (IHSRNEL0,8MD TTMFR )
1°=1

ME =MW (1)

NA=NW (1)

PEwr\!n (\1

PDEAR (01) (AW(T).T=1401)
AW (J1Y=AN(J1Y+XTT(TR)

AN 230 TslLPANFL
RAMMA(T) ==AW(T+])/8%W (1)
NJ={ PANF =1

nn 290 TJ=2.LPANFL

REAFN (N]1) (AW(W)eK=14J1)
Au (J1) =AW (J]Y«XTT (IR
Tw=T1J

CALL VUMEFOM (M TR AW JRANMMA,CL)

WNLLNER

TF (TUGELLPANI (AN TY LT, I PAND)

rR=Mg (D)

IF (TJeGF LPA D AMD JTULLT,LPANFLY MAE=NW(3)

TE (TJLTMRY A TO 240
1G=1G+
HE=VaLNG

IF (TJFR.LPANY 0P TJEN, LDEND)

CONT TMUF

NN 240 Tzl LPANEL
CAM (2, T)=GAMMA(T)
Q0 TN 260

AN ?2a0 T=1.LPAMNFL
fAM(24.T)=GAV (1. T)
CONTTMUF

1CG=)
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SoL1470
S0L1470
SOL1840
SOL1450
SOoL146N
SoL1470
SOL14R0
SOL149nN
SoL1S00
SOL1510
S0L1520
SOL1S30
SOL1%an
SOL156n
SOL1IS60
SOL1S570
SOL1SR0
soL189n
soLlénn
SOL141n
sorie2n
SOL1A30
SOL1e40
SOL16SN
SOL1é6n
SOL167TN
SOL1éRn
SOL1AGnN
sotL1700
SOL171n
SOoL1720
SO0L173n
SOLY1 7an
SOL1790

SOL1TAN -

SOL177n
SOL17RN
SOoL179n
soL1R0N
SOL1R1n
soLya2n
SOL1R23n
SOL1R4an
SoL1R80
SOL1PEN
SOLYIRTN
SOL1ARRN
soL1ean
soLieeo



1n

CAMZCAM| FD ’nL1Q1n

CAMT=CANLFT SOLYIO2N

CALL THEUST (LTNATAILLLPANFL JCAMYR GCAMILDANT (Vo XJeYJe7J R TFMD (CALSN 1930

1e1SYMLDEND,CBMT) SOL1940
RO 360 I=1.LPANFL SO0L19Sn

TP=T+74 SOLISAn

TC=1 sOL1e7n

RArYD (T)=CAMYR (TRY) +RAM(ICLT) ' SOL19RC

NO 310 T=].LPANFYL S0p199n

CO(TYI=RAMYR ()02 o RC N coLz2onn

Ctly=veon(22) saL2nin

DETIIRN soL202n

SOL2n3n

L sorL2040.

SURPALITTINE QTDF AN (ALDHA.\IUH.]’.TDPT.LDAMEL.T#_MF.LDAN[.LDANE.[SYM'kSTp 10

1CONE FXTTaJaBHTN) . STe 20
TN COMPIITFE THF BICKT HAMND CIRF OF THF QTMIN_TANFCUS ENUATIGNS STR  3n

NTMEMRTON BHTA (1) STR  4n

CONMON JQOHFME , C(Z) X ({10041)eY(10ab]) aSLOPF (15) 4XL(2915)4XTT(41),STR &1

TYLL (1) TR AN
CONMOM /BFOM/ WA FQUWXCD(20N) oYCR(20N) (70D (200) «XLE(SN) o YLE(S0) e ¥TSTR 70

1F(ER) PST(20) ¢ CH(CE) o XY (Z0N0) oYV (INN) 4SSN (R B) oXN(2NN42) «YN(ZNN42) 47STE B8N
PNIP200P) «WINTH(E) JYOOM (PR (SUFEP(EN) «HALFR,QJ(2198) eEX(9542) 4,TX(QESTP ap
342)4aSCIIAN IR aST (VRN T) olC () ’ STR 10n
COMMAN JAFRN/ AM] LMD 4P R2.CLIT0)4CT(30)«CN(30)GAM (2,100 STR 110

COMMOM JCONST/ MCSNCHAMY (R) oMY MOJIR) GLAST ¢MIWI (355) «MUIN2(3,5) «JSTP 120

IPANFL MU IS) ahbi () (MNYNYE ' STo 120
COMMAN /DARANM/ AL BT ALPC A CC ol NF «QNF ¢ THWaTNF JMCGRD 4 HF TGHT 4ATT STP 14n

PI=3,141502KK STR 1%n

NISP=VOON (D46) QTR 140

7IET=YCON(2R) STR 17n

Crir=Ct 1) : ST 18n

TF (TNSRF0,.2) uMii=a, TR 19n

MY =NM =] TR 200

NP=NM Je? <STe 21n

MA=p AL f T STe 220

TE (MMJLFO LY NI <Tp 23n

MJE= (NS 1) /740 ) TP 2an

TF (ISYM FQ,N) NUH=rSY/? : . STe 2€n

NP =N M=) STR 240

TF (TQYM FN,.0) AP=hgH STR 270

ALDHAEZN, : . TP 2an

TE (T.,GT.LPAMELY G TN 10 TR PQn

a0 TN 2130 STR 2Ann

TF (TLFRT,LASTY ~C Te 110 ‘ TP 310

TF (FXTITLF.Mr.NANT) R~O T 20 ST 32n

IF (MNJL,FR,]1) 60 TC 20 STR 32n

TF (T LE MUY AP T RE ngy G TC 220 STR 234n

CONTINIE STR 2€n
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an

4n

=0

an

T

an

an

100

ALPHAZALDOTEY (.70 Ty R (1, aVt)r)

1F
TF
1
1F
TF
1c

1F
e

(KEORF ER 0
(TH.LF 0, rn
(IPHT EN MY
(TSYMMF 0,
(NMJ  FR 1,2

) Ay PrA=N,

1y f0 TN An

Hy f~RTA An

AMPLTERT EN 1Y) 60 TC 2N

R LTLRT LEAMFL ) ALPEFA=ALDHALCNESD (] ,=VMLIY

(MMUGNE T80 T AT MOJ(MT1)) ALFRASAL DHALCPFS (], =YM1)
CONTTIMFE

(THRR FN, =)
(2R (P1-nz)

CONTTMNE

CALL MCESPR (T ALDHLPAMEL JTRHT [ PAM] L PAND NGET JHETRHT (ATT)

fATO 4N
JFL0.001) Re TO RQ

BIEHA= & CHAL A DU

ir
e
TF
1¢
TF
1F
1F
TF
TF
IF
G
TF
Te
TF

(KAORE F0 0
(FYIT,.LE,n,
(ML FO L)

(T.LF.MJJ (]
(TBHT Fr my
freve NE e,
(THS NF A,
(CPFLLT. 0.0
(MMULED 1)

1T oLF MJJ (™
(I1PHT LT Ny
(TPHT (GT My
(MMJULFO 1)

(MR NF 1)

y e TO 23n

ARy A0 TR A0

cnoTO AR

Y LAMNP T FO MUY Al CRAZA{PHA/D,
Yy G0TO 272p

AMP IPHT FA 1Y 0 TC 2an
BMPL7IFT AT, 0.01) GC TO 230
ANy ROTH 23N

cr TCO70

1Y) GO TN 27n

Hy T =2JOHT.TQVM

Ey TL=ToHlMJbeTaYM
MUNY =L DANMFY

MUNTEMIY (M)

MEZTaMINTw (TORToT ) 8NOJ (M)
ENN J=NCY (NN
ATeT J=SNF

M Yy=RTISTJen S8CT /FMNNY
S7¥==(le=VM})
TR=(TL=1Y8NCJ (NN

F
TFE
nN
F
rf
TF
an
TF
tf

(MMJ L F0 1)
(MMJLNF LY
100 JJ=1eMF
(JJFN mey
tpnee ,Fa. 2y
(TSR (MF L 2)
TN an
(fllc‘:.rf‘.?)
(THEE MF L 2)

J¥1=TD+Jd
BL-ENLE D]
POAR=C7YBNYTH
JK2=2 K 2+NPaNCJ (MM Y

ALDHAZPA| PHALPRANS (PHTN (VD) =FHTIM(JK2))
CONTTMUE

an

Tr 230

TCz| PANEL+TC 4}
TE=HJJ(M1) +T0s ]

o TN Ap
PYTHZRLYREST ( gy 2, /CvIL
CYTE=FI_Y80QT (JJ)#TFMDEVMIIBYM|I/TH

CYTHEPLYaDeT (1J)a7 , 80 K /001
PYXTH=NL Y#0ST (JJy#TEMERVMHIBYMINN S /TH

sTR
STR
STR
STe
STR
STP
STR
STR
STR
STR
STR
STR
TR
STR
STP
STR
TR
STP
STR
STR
STR
STR

" . STR
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STR
sTR
STR
sSTR
STR
sSTR
STR
sTR
31)
STR
sTo
54]
sTR
sTe
sTR
sTe
sSTR
STO
<TR
57O
31)
STP
sTP
sTR
STR
STR

360

KLY
299
400
410
&20
43n
440
agn
aRN
a70
4RO
490
c00

s1e

E2n
S3n
sS40
E&Q
Q&N
870
SRN
c9n
6nn
610
620
£30
640
(3]
REN
&Tn
RAN
€90
700
710
o0
70
Tan
70
760
T7n
780
790
rRAN
P1n
azn
A3n
40



110

120

140

150

140

170

180

180

COMNTTMIF

TJ=T=UPANFL

IF (KCCDF,FN 0y ce TN 210

TF (FXIT.LF,0,01) GO TC 120

TF (MMJEO0LYLY 60 TO 120

TF (IJGTLPAMNFL (ANP, TJLEMUJ LYY RO TO 230
CONTTMUF ‘ }
IF (TUSR NE N ANR ZUET CT,0,01) GO TO 210
TE (MMJFOL1) 0 TO 210

TF (TJETMIJ(ML)Y)Y GO TO 210

TF (TDHT LE,NJH) GO TO 210

LY=pgwr

T (TQYH,FEN,0) | 1=MJF+]

TE (MW(2)EN,N) GO TO 140

IF (M{3).EN,.0) G0 TC 120

IF (TJ.ETMUJ(MZYY O TN 170

TF (TJ.ETMUIJ(MRY) #O TO 1AD

TF (NNJ G FRL.4) fA TO 180 o
TF (MNJFQLBANP  TY AT MyJ(NiJ=4)y) GO Tn 150
co TA 210 i
TE {TJBToMIJ(NDYY G0 TC YRR !
TE (MMULFGLRY ~r TN 180

TF INNJLEG 4 AMN TY,CT MIJ(M2)) CGC TO 180
£ TN 210

IF (MNJY,FO,.2) 6 TR 150

TF (MMJ PO, LAND [ TUL BT MU (M2YY GO TO 1840,
N T 210

KISMUYWT (1eMJP) 4 (TPHT=L1=ToYM) RN (1) =]
¥P=lC(1) +IPHT -l 1=TaYM

MW= (])

a0 TA 190

K1z=HWl (Z¢MIPY & (TORT = 1=TaYM) a8 (D) =]
€A=L C(P) +1PHT = 1=T18YY

KL= (D)

&N TA 18D

K1zM WY (FeNUP) o (TPHT =L l=TaVYM) &MU () u)

K2z 6 (3)+IPHT =) 1=T_YN

WA =L ()

COANTTAILF

ALEKA =N,

Ly PwaD=Nn,

" 200 KKz=]JkNW

K =W ] ek

AA=1,

NN 190 (.=1ekNW

LL=k1st

TF (L ECLKKY G0 T0 190

AA=B A8 (YCP(TU) =XV (LL))/Z(XV (KLY =XV (LLY)
COANTINUE
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STR
STR
STR
STR
STR
STR
STR
STR
STR
STR
STR
STR
sSTR
STR
STR

250
AARN
a7n
agn
RrR9N
ann
Q1n
Q20
Q3n
Q40
Q8n
k0
aTn
CEY
Qap

STRINNN
STRIN1N
STRIN2nN
STR1N3N
STR104N
STR10SN
STR1060
STRINTN
STR1nAN
STR1NG0
sTR11Nnn
STR1lln
STR112n
STR113n
STR1140
STR11En
STPY1AN
§TR117n
QTRY1RN
STR119n
STR120N0
STR1?210
STR127n
STR123n
STR124n
STR12%0
STR12AN
STR127n
STRe12an
STP129n
STR130n
STR131n
STR132n
STR1320




200

21n

29¢p
220

AL CHAT=ALDHAT«ARBRAY (] 4FL) L QTR1340
TE (ARG(B1=P2) 1,0, 101) ~C TO 200 STR135n
M OHADZP| PHAZSBARCAM (DKL) STP1 26N
CAMTINNF STRP137n
TF (AFS(R1-AZ),1F,N,NN01) AL CHAD=ALPHAL STPI380
ALPHA= (A DHAP-TFMPRYMIISYNIRA FHAY) #0 & STR139n
GO TN 230 §TP140D
FcONTIMIE ‘ STR1410
CAL SPFFN (UMD T AL PHAGLOLEMNFI (TEMB L PAM] (I PAMP JPHISJIPHIJISYMMNGRSTRYISG?N |
INJKETARHT) . STR1420 .
IF (THSR ,FN,P) Al OHA=A, STR144nN
TF (XCNARF,FA,0) GO TN 22n STR14&N
TR (FRAFLT N, 0001y GO TG 2730 STR144n
TE (MM ,FRLYy A0 TR 220 STR1&47N
TR (TJJLFMAJ M)y GO TR 2730 STR142nN
OHTN (TJ)=PHTS STP1490
COMTTMF STP1800
SETIIPN STR1IS10
STRIS?2n
Enn . STP1530.
SHAPCUTTIME THENQT (LTATAL A CANF JCAMMAOAM | PAMT o VMU aXJaYde7JePUsTTHR I
1aGAL o TSYMGLDAND OOV FT) - THR 20
TO FVALNATFE THF |LFADING FREF TURLUCT g - THR  an
NIMENMQTON GAMME ()Y, GAL (1) ) : THR  4n -
COrvaN JSCHFME C(?)-Xflﬂ.dl).vtlﬂoél).CLﬂthla)oXL(2.1=)-¥TT(4]).THD sn
TYLL (&) THR &
COMMON /BECRM/ RALFSW YCP (P00} 4YCE(D00) ¢ 7CP(PNN) o XLF (SN) 4 YLE (SN} 4 XTTHR 70
1F(C0) «PST(P0) «CH(OT) XV (200) YV (IDN) aSMH{R4R) XM (20N42)aYN(20042)47THR RN
PALZONL2) SWIPTH(F) o YCOM(2E) JSNFFR(REN) (HALFRLCJ(Z148)aFX (952} 4TX(OSTHR On
42 4SC(1AN S e ST (1ATF) et C(3), THR 100
COMMON JAFDN/ AN ANP F14P2.CL (IN)4CT (N JON(30) «GEM(2,100) THE. 110
copar /OCRST/ MCS. NF”n“\(9)-'<'ohCJrq)nLA<T “JW1(305)9MJW?(10=)9JTH9 120
1CANFL o MUJIE) oM () NN Jad JP THR 12n
COMNAN /PADAM/ AL DT 8LPC AL R RF e CNF ¢ TH(TNE (MR HETGHETZATT THR 14n
BT=2,1416624F THR 160
LA=1 THR 140
TE (MEBR FN 1) | G=? THR 170
CAM| ED=CAM "THD 1RAnNn
CMoruw 1) THPR 1©n
THSP =Y OrM(P4) THO 20nn
TTN=YONM (27) THR 21n
N 240 T=l4MCS THR 220
FENS=COS (SWFFP(TY) THR 22n
FTAN=TAN (SHUFEP (1)) THR 240
My T oMl (]} THR 28N
TF (MW (2) FC,0) G0 TN 20 THR 2F0
TT=1+MCS THR 270
TFE (MU () N0y 60 TA 10 THR 28n
CHE=CH(T)+CHIT T THR 29n
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1n

20
n

4n

en

N
7N

an

an TA 0

TIT=TT+rCR

CHL=CH T Y «CH (T T4 CHTTTY
Gn TA 2n

CHL=MH(T)

CAMTIMUIF

COT=SART (CH(T) 7CHL)
QR=R1}

=1

T7=1

M =n

T&eh =

Nu:MM(1) .
KD=1+(T=l)aMu (1)

M_=MY (1)

af=n,

As=n,

~n 11n MMz, L EANFL

J=MN N

FN =Ny .
TE (MM CFLLPANT L AND (ML TOLPANFL ) A0 TR 40
An TN =n T

ML=MW (?)

TF (NN GF LPAND AND VN LT, LDABFL) ML =M (3
TE (MM CTLPAN] AMP MM L F LPAND) ISN=P

TF (NNLET,LPAND, AND, N".L".LPANFL) Ten=3
CAMTTMIE
Y1=XM{MNG)=YLF(T)
X2=YMN (MM 2) =X F (T R
X12=XM(MAGP) =XN(ANG]) S
YIPSYN(NMGP) oYM (P L])

r12=0,

nA 100 K=1.2

IF (¥, FAa.1) ~Q T0 AN

a4

MY=]
RO YA Tn
NY=?
CONTTIMIIF

YO=YLE(T)n (=] ,)enM]
LAELANEY UG B NT o

V2=V MIAMM D)WY
YYK=Y12#Y]2=Y1aY]D2

NN 10N KK=1.LG6

IF (KWK ,FR,1) G T AN
e,

7C==?2, 6(7P°(VC)¢HFTF“T)67F°(KD)
FOON=1, PR
GO TO QN
f:E-_—l .
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THR
THR

" THP

THR
THR
THR
THR
THE
THR
THR
THR
THR
THR

THR,

THR
THR
THR
THR
THR
THR
THR
THR
THR
THR
THR
THP
THR
THR
THe
THR
THP
THR
THR
™R
THR
THR
THR
THD
THR
THR
THR
THR
THR
THP
THR
THR
THR
THR
THR

3nn
310
320
33n

39n
ann
410
420
430

440

450
4k
470
4RO
4aG0
500
|10
s20
30
sS40
L]
S6n
|70
sAn
Ban
600
610
a2n
20
han
A8 N
LT
670
6AN
sQq
700
710
720
730
740
750
760
770
790



sn

100

120

7C=7C00 (%)

FCON=0,

Z1=7M (MM 1) =7C

7PN (NN G PYe7C

X7J=xX187127=712x17
NEOMZa718Y 128 (<8TT)aFCON
Y7T=v18#712=718Y12

AL AY=XYNRXYK W X7JeX7J+RF Y7 Ty Y
P1=QADT(X1#X|+00uY Y] +FEa7]1571)

RP=CNART (Y7RX7+RABYIBYD 4T H7D2872) !

THR 794
THR ROD
THR Aln
THR AZ2n0
THR R3¢
THR Ré4on
THR 2%
THR R60
THR RTn
THR RAQ

P =(¥22Y 1 P+FRAVIAYID4RPQRTI8712) /0D0= (X1 #X])2+RPEY10Y12+RR27]147]12)/THR RGN

191

Fl=(1,=Y1/P1)/(v12Y1+71%7])
G2=(1,=Y7/PP)/(VPOYP4T2RT72)

FIlsHRI# (HICNANMLY V) HGE sA| O
Fo=z(aVYPRAF+YIRGL)RAF

RA=RCs (F1+4F2) 8GN (JoTSMYRABAM (D MY ALK (T7) /FN
AZAL (F14F2)8QN (I TRM)BRAN (TC PN OCH(TT) /FN
TR (MM TNV AR NN FALBAMEL) G To 110
17=17+1

M =\

MM=NMa N

CONTTMUIF

CAN| F=CAMLERa (CAM FRECAMIFYYoYLF (Ty /BALFR
B=A/8 , +XTT(I)=CAVLE

XR=Y| F(T)

YR=YLF (1)

pUEY=A,

TF (THSRME ,0,AMD ITH,FO,NYy GO TO 1720

THP 900
THR Q1n
THR Q?n
THP Qa0
THR 9Q4q
THR 9%n
THR 9An
THP Q7p
THR Qfp
THR GAqnq
THR1INON
THR101A
THRINZn
THR103n
THR1NAN
THRIOSA
THR10EN
THRINTA

CALL INPRVEL (YPeYRLXJeYJeTJePJePlePHRY OHY (T YMUIWPHY s TSYMGNGRNGHETITHRI AR N

T1GHT)

CONTINIIE
A=A 4DHRV/ (ALPCauML)
A=Au4QpPT
THOTI=A/(CHACCPT (FTANSFTANIFFRY )
XTE(T)S(PT/2,)8CCFT (1 ,=0M10AM] #FCASaFCNS)aTHETI#THRT]/FCOS
AC=pPL/R +XTT (T)=CAVLF
RC=RCRQDT
THC =R/ (CMBCAET (FTAMRFTANGTE Y)Y
X (. T)—{CI/?.)FCPCT(].-AM?OAPl“F(PCQFrDC)ﬁTHQ#TFQ/FCOQ
MM=pw (])
ARUNED]
TCN:I
L1={ PANEL+Y
SK=1,
17=1
kll‘:n
TT=nmw (1)
A=p,
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THR1NOAn
THR110n
THRI11n
THP112n
THRI13n
THRYl4n
THR11S0
THR11AN
THPY117n
THR118n
THR11On
THR1?0n
THP1?1n
THRI22n
THR1223n
THR124n
THR12%n
THR12AN
THR1?T0




120

140

150

140

1740
190

190

FACTAD=Y,

AMz=AMY

r2=R1

copy=aAL B0

NN 20 NNz LACT
(MM CT I PAAFL ) MAZMNa PANFL & JPANF

TE
1F

(MM LF LPANEL ) MESNNDaFANFL

FM=TT

TF
TF
TF

(NMGET LPAMT JANN MY LR [LPAND)
(MM CT LPBAD JAND (M ) © | RANFL )
(MM LEF (LPANT (AND MN LT LFENFL )

fNoTA Y4
TT=Mu(?)

TE (MNLGF (LPAR D AMDL NN LT LEANFL) TT=nu ()
COANT TMIF

TF

(NMLEF  LPANFL (ANR MM LT (Mg (TR )

J=NNaVM
CHAGN=CH(T7)

TF

(MMLFOLLYY) 60 TR 18D

;N TA (AN
TSRz IGN+]

L1=MJJITNR) «]
NL=MJJ (TN -]

1
TF

(MMGEC, MUY TNP=INPe
(MM AT LPANFL ) FACTNP=z=N, S

XT=YM (PN 1) =XLE(T)
XP=XN (MM L 2) =XLF ()
XTZ2XM (NN D) =X (NN ]
YIZ2YM(MNL2) YN (AN L T)
TIP=STN MM QD) =7M (MM ])
AN 214 K=1,2

1F

(¥eERal) GO T 170

M1=1

R~fO TA 190

N =P

CONT TAIE
YOzYLE (T & (=] yaar]
Y1sVMIAN Y Y=Y
¥Y2=YM (NN G2y =Y
AVE=Y13Y1F=Y]iax12
nA 210 KK=1,Le

1

(KK L,FR,1) &N TN 180

GF==1,

T0ze? ,#{7CP({¥OY4+HFIGKET) +7CP (KF)
FCor=1,

GO TA 200

fF=1,

7C=7CP (KD)

cCenN=0,

TQN=?
TeN=2
cnTO 130

TT=MCJCTIND)
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THP1 72820
THR1290
THR1200N
THR1210
THR132n
THP1330
THR1340
THRYI3S0
THR136n0

. THR1370

THR13R0
THR139n
THR1400
THR141N
THR142n
THP142n
THRY44N
THRY4G0
THR1460
THR1470
THR14RD
THRY 490

_THR1E00

THR1510
THR1520
THRP1530
THR1S40
THR18&80
THR1R6&0
THR1S70
THR1GRN
THR1ISAON
THRIANN
THRI61N
THR1A?N
THRY &30
THPYR&N
THRP1 &SN
THRYEAN
THR1&7D
THR1ARN
THR16QN
THP170n
THR1T10
THP1720
THR1723n
THR1740
THR 7=
THR17&n



200

240

7‘=7“(up.1)_7r_ ) THPI77Q
727NN GP) =7C THR1780

X7J=X1#712=7104¥%17 ‘ THRYIT9n

NOOM==718Y 1248 (ATT) 20NN THR1AON

Y7T=v1#712-714Y)1? THR1RIN

ALPP TUSXYKRXYK Y 78X 7 J+REaY7TaY7] THRIR?2N

BYYZ1=CNET{Y18Y)+FRaYIRY]4BQB7107]) THR18130

DYXY7P=QOPT (XZRXDP4RREY2RVYDILRTa720877) THP1RAN

HU= (X28Y]12+RRRY2aY 124 PP#728712) /RYV?72= (12X ]1P+FRIYI8Y]124RRB714712) THP R

1/2%xy71 THR1A&N
CMYI=(] ,=X1/0XY71) /(Y 18Y)a7127]) THP1R7n
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