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1. GENERAL DESCRIPTION

The Aerodynamic Accounting Technique Computer Code was
developed to provide a computerized, systematic method to eval-
uate the aerodynamic effects of nuclear damage to an aircraft.
In addition, it can be used to evaluate the aerodynamic character-
istfcs of an undamaged configuration or any type damage that can
be modeled into one of the fourteen damage modes provided by the
program.

The computer program is coded in the Fortran Extended Version
IV language to operate on the CDC 6600 computer at Wright-Patterson
Air Force Base. It is also operational on General Dynamics' CDC
CYBER 172 computer as procedure R7F. Four primary overlays are
used by the program to keep the central memory core requirements
below 54,000 bytes. The maiT. program controls the calling of the
four overlay programs: XINFT, GEOM, SURVEY, and NUCDAM. Figure
1.1 shows the program overlay structure and the arrangement of
the 57 subprograms and subroutines that comprise the AAT computer
code. Program XINPT contrcls the reading of input data and the
printout of data that will be used in the problem. Program GEOM
computes the geometric parameters that are required in the calcula-
tions. Program SURV;.Y controls the calculation of aerodynamic
characteristics of the undamaged aircraft, and program NUCDAIM
determines the aerodynamic effects that result from the damage.
The third primary overlay, SURVEY, calls four secondary overlay
programs VGEOM, MCRiT, AEROA, and AEROB. These programs and
subprograms call the appropriate subroutines necessary to make
the computations.

The program utilization describes the inputs that are required.
Aerodynamic characteristics of an undamaged configuration can be
estimated by entering only the basic geometric parameters and the
survey conditions. Aircraft damage evaluation is optional. The
damage input data are contained in a separate data block and the
effects of damage are determined on an incremental basis and
integrated into the aerodynamics of the undamaged configuration.

3
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2. MT COMPUTER CODE UTILIZATION

The first step in preparing program input is to determine
how to best represent the configuration with circular bodies and
surfaces. Components such as the fuselage, canopy, stores, exter-
nal fairings, and nacelles are represented as bodies, while the
wing, horizontal tail, vertical tail, pylons, and ventral fins are
represented as surfaces. A straight-wing planform is represented
by one panel, and a cranked- or complex-wing planform is approxi-
mated with two panels. Up to seven bodies and seven surfaces may
be used to represent a configuration. Figures I and 2 define some
of the geometric parameters required to define the individual
bodies and surfaces.

Input requirements for the Aerodynamic Accounting Technique
computer code are partially determined by the options selected by
the user. The input format is divided into 12 blocks to assist
the user in determining his input requirements. The user may
decide which blocks are necessary to complete his problem while not
concerning himself with the remaining blocks. The user determines
which data blocks are required from the following descriptions:

1. General Information. This block contains information that
the AAT program needs to read the remainder of the input data.
Indicators, such as the number of bodies and surfaces, are included,
which tell the program which blocks of data will follow. Certain
reference data and geometric dimensions are also included. This
block is always required.

2. Body Geometry. The geometric parameters of each component
which is represented as a body is contained in this block. A maxi-
mum of seven bodies may be used.

3. Surface Geometry. The geometry of each surface is repre-
sented in this block. A maximum of seven panels may be used, with
either one or two panels for the main wing.

4. Arbitrary Airfoil. This block is used to describe the
camber and thickness distribution of an arbitrary airfoil section if
one of the standard sections contained internally is not sufficient.

5. Variable Sweep. Aircraft with movable wing panels such as
the F-ill and B-l, may be evaluated at any selected sweep angle.
This block of data is required to describe the wing movement.

6. Survey Conditions. This block of data contains the Mach
j number and Reynolds number conditions at which the analysis will

be conducted.
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7. Adjustment Factors. A table of adders and multipliers
can be specified in this block to correlate the AAT predictions
with known test levels. At least one card is always required.

8. Expansion Provisions. This data block is provided
for future expansion.

9. Damage Mode Indicators. Provisions are included for
fourteen modes of nuclear damage in the AAT program. Seven modes
are for body damage and seven for surface damage. This block,
which requires three cards, allows the user to select only those
modes that are desired.

10. Body Damage Parameters. This block of data contains
parameters that define nuclear damage to the bodies. It is re-
quired only if a body damage mode is indicated in Block number 9.

11. Surface Damage Parameters. This block describes
nuclear damage to the surfaces and is similar in format to Block
10. It is required only if a surface damage mode is indicated
in Block 9.

12. End of Problem. Describes how one may end the problem
or change the input and run new problems.

These twelve blocks of data represent a wide range of options
for defining thti geometry and the manner in which the data are
handled. Most aircraft analyses will not require all blocks.

It should be noted that there is an option that allows the
program to compute the values of certain parameters that are shown
as input. These items are indicated with an asterisk (*). If a
zero or blank is input, the program will use other geometric para-
meters to compute these values. All dimensions are input in either
inches, feet or meters, except for the roughness factor, which is
always in inches. All angles are in degrees. The utilization
specifies one of the following formats for each item of input:

"I" Format Input must be in integer form and right
adjusted in the specified field.

"F" Format Input must include a decimal and may be

anywhere within the specified field.

"A" Format Input may include any alphanumeric

characters.
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Data Block No. 1, General Information

Data Block No. 1 requires from 5 to 7 cards, depending on the
options selected.

CARD 1.1 - Title. Enter any alphanumeric characters in columns I
through 60 to identify each problem. These characters will be
printed out at the top of each page of output for the undamagedjconfigurat ion.

CARD 1.2 - Print-out options. This card should normally be left
blank; however, certain seldom-used data and subroutine dumps
will be printed if KPRINT(I)=I. The subroutine dumps are normally
for diagnostic purposes and can be used only in conjunction with
the programming statements. If KPRINT(31)=I, the aerodynamic data V
for both the damaged and undamaged configurations will be printed
at constant values of angle of attack.

COLUMN SYMBOL PRINT-OUT
I KPRINT(l) Airfoil ordinates and pressure distribution

11 (11) Dump Subroutine AER2
12 (12) 1 GEOM
13 (13) AALO
14 (14) CDL2
15 (15) BDRG
16 (16) CLBRK
17 (17) AERA
18 (18) WBAC
19 (19) CFEQ
20 (20) CDWW
21 (21) TAIL
22 (22) CDLI
23 (23) CDDR
24 (24) ADJUST
25 (25) CMOW
26 (26) CPZT
27 (27) SSET
28 (28) NUCDAM
29 (29) NUCDAM2
30 (30) NTRIM
31 (31) WRITE2

[9



CARD 1.3 - Configuration Definition (15 Format).

Column Symbo Definition
5 NPODS Number of different types of bodies.

NPODS _ 7.

10 NPNLS Number of surfaces used to represent the
main wing. Must be 1 or 2.

15 NHT Number of lifting surfaces other than
main wing, i.e., horizontal tail or canard.
Program assumes that these surfaces are
symmetric with respect to configuration
centerline.

20 NVT Number of non-lifting surface types, i.e.,
vertical tail, ventral fin, or pylon.
For example, a twin vertical tail should
be entered as 1 surface type; symmetry
will be indicated in Data Block No, 3.
NPNLS+NHT+NVT : 7.

25 ISWP Variable-sweep indicator.
0 for fixed wing
1 for variable-sweep wing

30 IREF Reference angle-of-attack indicator.
0 reference to wing root-chord plane
I reference to fuselage centerline

35 IWNG WING-definition indicator.
0 omit card 1.6
1 enter reference planform area, taper

ratio, and leading-edge sweep on Card 1.6
See note number 1 at end of input instructions
for Data Block No. 1.

39-40 NAFO Number of stations at which thickness and
camber are to be defined for an arbitrary
airfoil, 5 30. If NAFO > 0, Data Bloc
No. 4 must be input.

45 METER Unit-system indicator
0 use units of feet
1 use units of meters
2 use units of inches, except for reference
area, planform area, wetted areas, Reynolds
number, and altitude which are in feet.

50 ITRIM Trim indicator.
0 trim configuration
I do not trim

10



CARD 1.4 - "F" Format.

Column Symbol Definition

1-10 SREF Reference area.

11-20 CMAC* Reference aerodynamic chord.

21-30 XMAC* Location for leading-edge of
CMAC. Does not change with sweep.

31-40 ZCG Height of moment reference point relative
to wing root-chord plane.

41-50 UPFUS Upsweep angle of the aft fuselage (deg).
For use with transport-type aircraft.

51-60 AOB Ratio of width to height of the aft fuse-

lage in the upswept region.

CARD 1.5 - (FlO Format).

Column Symbol Definition
1-10 ROUGHK Average surface roughness height for

friction drag, (inches).

11-20 FMISC Miscellaneous drag factor as a percentage
of total friction and form drag.

21-30 TWIST Wing twist between exposed root chord and
tip chord. Negative for washout (wing-tip
leading edge down).

31-40 CONCL Wing conical camber design lift coefficient.

CARD 1.6 (FlO format). This card is required only if IWNG=1
on Card 1.3.

Column Symbol Definition
1-10 SPLAN Wing theoretical planform area.

11-20 TAPR Reference wing theoretical taper ratio.

21-30 SWP Reference wing leading-edge sweep.

*An asterisk beside a symbol indicates that the value of that item will
be computed internally if a blank or zero is input.

11



CARD 1.7 (FlO Format) Elevon Definition. Required if NHT=0
and ITRIM=O. This card defines the elevon, which will be used
to trim the configuration if there is no horizontal tail or
canard.

Column Symbo Definition
1-10 CFOC Elevon chord length, Ac/c

11-20 EI Elevon inboard edge, expressed as a frac-

tion of semi-span.

21-30 EO Elevon outboard edge, expressed as a
fraction of semi-span.

Notes pertaining to the input for Data Block No. 1 are as

follows:

1. Card 1.6 is used to input the wing planform area, taper ratio,
and leading-edge sweep when the user desires to override the
internal calculations that normally compute these values based
on other wing parameters. Equations used to make these calcu-
lations are presented in Section 2.1.3 of Volume I. Card 1.6
should not be required for a single-panel wing or for a two-
panel wing with a moderate amount of crank. It is recommended,
however, when two panels are used to represent a wing with an
extreme amount of crank or a strake/wing planform where the
strake is highly swept.

2. The input refeience area is arbitrary and does not have to
be related to the theoretical wing planform area.

12
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Data Block No. 2, Body Geometry

Thirteen cards are used to input the name and 12 parameters
for each of the bodies. The name that is input on Card 2.1 will
be used in the printout to identify the various components. Data
for each body are listed vertically in the input. The main body
(fuselage) should be listed to the extreme left, (Column 1-10),
followed next by other bodies with zero inlet area. Nacelle
data should be listed last. Up to seven columns for seven different
body types can be input.

Card Format Symbol Definition
2.1 7A10 BNAME(I) Body I name, I=i, NPODS
2.2 7F0 BOD(II) Length
2.3 (1,2) Width
2.4 (1,3) Height
2.5 (1,4)* Wetted area (total for all

bodies of type I).
2.6 (1,5) Interference factor
2.7 (1,6) Number of bodies of type I
2.8 (1,7)* Maximum cross-sectional area
2.9 (1,8) Base streamtube area
2.10 (1,9) Nose I.ength
2.11 (1,10) Boattail length
2.12 (Iii) Base area for bluntness drag
2.13 (1,12) Inlet area.

There are several points that should be mentioned pertaining
to Data Block No. 2.

1. The name assigned to each body will be used in the
printout of results.

2. The following is presented as a guide for determining the
interference factor (BOD(I,5)):

=1.0 for nacelles and external stores mounted out of
the local velocity field o-f the wing and fuselage.

=1.25 for external stores mounted symmetrically on
the wing tip.

=1.3 for nacelles and external stores if mounted in
moderate proximity of the wing.

=1.5 for nacelles and external stores mounted flush
to the wing.

13



(2., continued)
The same variation of the interference factor applies

in the case of a nacelle or external store strut-mounted to or
flush-mounted on the fuselage.

S. The length, width, height, cross-sectional area, etc.
listed for each body type describes a single body. The total
number of bodies of each type must also be specified even though
they may be paired symmetrically with respect to the centerline.
One exception is that the wetted area represents the total for
all bodies of a particular type.

4. Bodies must be defined for I=i to NPODS. The main body
must be first, closed bodies second, and bodies with inlet area
last.

5. When fewer than seven bodies are defined, columns to
the right of the last field may be conveniently used to identify
the parameter listed on that card.

6. The interference factor for the fuselage that is entered
on Card 2.6 is overridden by internal calculations for wing/body
interference.

14



Data Block No. 3, Surface Geometry

Thirteen cards are used to input the name and 12 parameters
for eaci of the surfaces. The format for the surface data is simi-
lar to that for the bodies.

Card Format Symbol Definition
3.1 7A10 SNAME(I) Surface name I, I1, NPNLS+NHT+NVT
3.2 7(A3,7X) SUR(I,l) Airfoil section
3.3 7F0 (1,2) 2-D design lift coefficient
3.4 (1,3) Thickness ratio,(t/c)RMS

3.5 (1,4) Leading-edge sweep
3.6 (1,7)* Total surface(s) wetted area
3.7 (1,8) Exposed root chord
3.8 (1,9) Tip chord
3.9 (Ii0) Exposed semi-span
3.10 (1,11) X-station at LE of exposed root chord
3.11 (1,12) Y-station at LE of exposed root chord
3.12 (1,13) Z-station at LE of exposed root chord
3.13 (1,14) Incidence with respect to main body

Several points that should be noted regarding Data Block
No. 3 are:

1. The name assigned to each surface will be used in the
printout of results.

2. Surfaces must be input from left to right in the following
order: NPNLS main wing panels, NHT lifting surfaces, and finally,
NVT non-lifting surfaces.

3. Twenty options are available for defining the airfoil
section type:

INPUT AIRFOIL TYPE* INPUT AIRFOIL TYPE*
63- 63-YXX(6 Series) -62 OOXX-62(4 Digit)
64- 64-YXX " -63 OOXX-63 "

65- 65-YXX " -64 OOXX-64
66- 66-YXX " -65 OOXX-65
63A 63AYXX(6A Series) -33 OOXX-33
64A 64AYXX " -34 OOXX-34
65A 65AYXX " -35 OOXX-35
BIC Biconvex -93 OOXX-93
INPUT Arbitrary Airfoil -94 OOXX-94

-95 OOXX-95 "

*Y- Section Camber in Tenths
XX* Section t/c in % Z/C

15



(3. , continued)

Any of these sections may be input to the program with the
identification shown above. The characters must, however, be
left-adjusted in the data field.

An arbitrary section may be input for any surface by entering
"INPUT". This will be used for both wing panels if NPNLS=2. Use
of "INPUT" requires that Data Block No. 4 be included and that
NAFO > 0 on Card 1.4. Only one arbitrary section can be defined,
but this section cam be used for any of the surfaces by showing
"INPUT" on Card 3.2.

4. Symmetry is controlled in the following manner: NPNLS
and NHT surfaces are automatically assumed to have counterparts
on the opposite side of the fuselage. The NVT non-lifting surfaces
are assumed to be single surfaces if y-O (SUR(I,12)). If y> 0,
an identical surface is assumed to be on the opposite side.
Irregardless of symmetry, note that the wetted area must be the
total value, not a singlelone-sided value.

1
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Data Block No. 4, Arbitrary Airfoil

Data Block No. 4 must follow immediately after Data Block
No. 3 if NAFO>0 on Card 1.4,

CARD 4.1 - (FIO format)

Column Symbo Definition

1-10 RLE Leading-edge radius divided by chord (RLE/
CHORD), at reference t/c (TOCR).

11-20 TOCR Reference t/c of AFT (see Card 4.4).

21-30 CLDR Reference design lift coefficient of
AFC (see Card 4.3).

31-40 TECH Technology Factor (See Sections 5.1 and 6.2
of Volume I)

= 0.0 Conventional airfoil

= 1.0 Advanced supercritical
wing section

CARD 4..2

Format Symbol Definition

7F0 AFX(I) Chordwise stations at which the camber
and thickness data are to be entered.
Enter as x/c. (I=1,NAFO)

Card 4.2 should be repeated until NAFO (Card 1.4) ordinates have

been entered.

CARD 4.3

Format Symbol Definition

7F0 AFC(I) Camber of the arbitrary airfoil section.
Defined by Z/C where Z is the distance
from the chord line to the camber line.
(I =1, NAFO)

Card 4.3 should be repeated in the same format as Card 4.2 until
NAFO values of AFC(I) have been input. The camber ordinates must
correspond with the chordwise stations on Card 4.2.

17



CARD 4.4

Format Symbol Definition
7FI0 AFT(l) Thickness of the arbitrary airfoil section.

Defined by Z/C, where Z is the distance from
the chord line to the upper or lower surface
on an uncambered airfoil. (I-1,NAFO)

Card 4.4 should be repeated in the same format as Card 4.2 until
NAFO values of AFT(I) have been input. The thickness ordinates

must correspond with the chordwise stations on Card 4.2.

18



Data Block No. 5.. Variable Sweep

Data Block No. 5 is required only if the variable-sweep
option is indicated by ISWP=l on Card 1.4. This Block contains
only one card. Use of the variable-sweep option does not change
the reference area or the reference moment center, which are defined
in.Data Block No. 1.

CARD 5.1 - (FlO format)

Column Symbol Definition
1-10 XPIVOT X-location of wing pivot

11-20 YPIVOT Y-location of wing pivot

21-30 AFTSW Maximum aft sweep

31-40 AFTCB* Mean aerodynamic chord of movable panel
in aft-sweep position.

41-50 AFTOC* Thickness ratio (t/c) of movable panel
in aft-sweep position.

51-60 AFTAW* Wetted area of movable panel in aft-
sweep position.

19



Data Block No. 6, Survey Conditions

This data block is always required, and will consist of from
2 to 22 cards, dependent upon the number of survey conditions specified.

CARD 6.1 - (15 format)

Column Symbol Definition

4-5 NSURV Number of surveys (sets of conditions)
at which the problem is to be run
(NSURV _s 20).

9-10 NCIAS Number of evenly spaced CL values for
which data will be computed (NCLAS 5 21).

CARD 6.2 - (FlO format)

Column Symbol Definition

1-10 FASURV(I) Mach number

11-20 ALT(I) Altitude

21-30 CG(I) Position for trim or moment reference.
Measured as a fraction of the mean aerody-
namic chord (CMAC) relative to leading-edge
of MAC.

31-40 SWPV(I) Leading-edge sweep.

41-50 CLLO(I) Low CL

51-60 CLHI(I) High CL

Card 6.2 is repeated until NSURV conditions have been specified.
Several items that may prove useful to the user are:

1. The Reynolds number may be specified instead of altitude
by entering the negative value of RN/ft divided by 106. For example,
if RN/ft=3.0 x 166, enter -3.0 in Column 11-20.

2. Model-scale predictions can be obtained even though full-
scale geometric data are loaded in the program. Entgr the negative
of the RN/ft multiplied by model scale divided by 100. For example,
if RN/ft=3.0 x 106 and model scale desired is 1/15, enter -0.2 in
Columns 11-20 of Card 6.2.

20



3. The low CL and high CL should be defined in conjunction
with NCLAS so that the calculated values of CL will be rounded off
to convenient numbers. For example,

INPUT Data Calculated at

NCIAS=21 CL =0.00
CLLO=0.0 CL =0.05
CLHI=I.0 CL =0.10

CL =0.15

CL =1.00

4. If low CL and high CL are left blank, the program will
automatically set CLLO-0.0 and CLHI=I.0.

21



Data Block No. 7, Adjustment Factors

Data Block No. 7 must always be entered in the input; it
may, however, contain only one card which indicates that no
adjustments will be made.

CARD 7.1

Write "ADJUST" beginning in Column 1 to indicate if adjustment
factors are to be applied to some of the aerodynamic parameters
predicted by the program. If no adjustment factors are to be
read in, write "NO ADJUSTMENTS" beginning in Column 1 and continue
with the next data block.

The adjustment options allow certain predicted items in the

computer procedure to be adjusted to match a desired value. Thus,

the predictions can be adjusted to match wind tunnel data,for instance,
so that perturbations in geometry for trade studies can be pre-
dicted from a firm baseline. An aerodynamic parameter of interest
(ApRED) can be adjusted to match an experimental value (AExp)by the
equation

AEXP - (ApRED) YM + YA

where YM is an Input correlation multiplier and YA is an adder.
Each is a function of Mach number or lift coefficient.

CARD 7.2 - (I format)

Set a given IVAL indicator equal to I to identify it as

being an aerodynamic parameter to be adjusted.

Column Symbol Definition
1 IVAL(l) Adjust CMo as a function of Mach number.

2 IVAL(2) Adjust CDMISC as a function of Mach number.

3 IVAL(3) Adjust aLO as a function of Mach number.

4 IVAL(4) Adjust MCR as a function of lift coefficient.

5 IVAL(5) Adjust CDL as a function of lift coefficient.

24-25 NXVAR Number of Mach values in the table of
Mach function adjust factors ( 15).

22



(CARD 7.2 - (I format), continued)

Column Symbol Definition

29-30 NADJ Number of parameters to be adjusted as
a function of Mach number (- 3).

34-35 NXCL Number of CL values in the table of lift

function adjust factors (! 15).

39-40 NADJ2 Number of parameters to be adjusted as a
function of lift coefficient (!5 2).

CARD 7.3 - (7F10.0 format) Required if NADJ-0.

Column Symbol Definition

1-10 X(l) Mach numbers for the table of Mach func-
tion adjust factors.

11-20 X(2)

21-30 X(3)

31-40 x(4)

41-50 X(5)

51-60 X(6)

61-70 X(7)

Repeat Card 7.3 until NXVAR values of X are read in.

CARD 7.4 (6F10.0 format) (NADJ > 0)

Column Symbol Definition

1-10 YM(J=, I=I) Multiplier factor.

11-20 YA(J=l, I=1) Adder factor.

21-30 YM(J=2, I=I) Multiplier factor.

31-40 YA(J=2, I=i) Adder factor.

41-50 YM(J=3, I=i) Multiplier factor.

51-60 YA(J=3, I=I) Adder factor.

Repeat Card 7.4 until NXVAR values are read in (J=NXVAR) for each
aerodynamic parameter to be adjusted (I=i to NADJ).
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CARD 7.5 - (7F10 format) Required if NADJ2> 0.

Column Symbol Definition

1-10 XCL I) CL values for the table of lift function
adjust factors.

11-20 XCL(2)

21-30 XCL(3)

31-40 XCL(4)

41-50 XCL(5)

51-60 XCL(6)

61-70 XCL(7)

Repeat Card 7.5 until NXCL values of XCL are read in.

CARD 7.6 - (6F10.0 format) NADJ2 0.

Column Symbol Definition

1-10 YM(J=I, I=NXVAR+I) Multiplier factor.

11-20 YA(J=I, I=NXVAR+l) Adder factor.

21-30 YM(J=2, I-NXVAR+l) Multiplier factor.

31-40 YA(J=2, I=NXVAR+l) Adder factor.

41-50 YM(J=3, I=NXVAR+l) Multiplier factor.

51-60 YA(J=3, I=NXVAR+l) Adder factor.

Repeat Card 7.6 until NXCL values are read in (J=NXCL).
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Data Block No. 8, Reserved for Expansion

Data Block No. 8 represents a section of the input common
block that has been reserved for future expansion. The user
should ignore this block.

* 2
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Data Block No. 9, Damage Mode Indicators

If no damage parameters are to be loaded, skip the remaining
input and go to "End of Problem" instructions in Data Block No. 12.
If damage parameters are to be loaded for either a body or a surface,
complete the following three cards.

CARD 9.1

Enter "DAMAGE CASES FOLLOW" beginning in Column 1.

CARD 9.2

Enter any alphanumeric title in Columns 1 through 60. This
title will be printed at the top of each page of output related to
damage calculations.

CARD 9.3 - (I format)

This card allows the user to select the modes of damage that
will be used. Set IDAM(I)-l if mode I input are to be entered
in Blocks 10 and 11.

Column Symbo Definition

1 IDAM(l) Mode 1, Roughness on bodies

2 /2) 2, Fwd-facing steps on bodies

3 (3) 3, Aft-facing steps on bodies

4 (4) 4, Holes in bodies

5 (5) 5, Surface waviness on bodies

6 (6) 6, Protuberances on bodies

7 (7) 7, Nose bluntness on bodies

11 IDAM(II) Mode 11, Roughness on surfaces

12 (12) 12, Fwd-facing steps on surfaces

13 (13) 13, Aft-facing steps on surfaces

14 (14) 14, Holes in surfaces
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i- V too"

I (CARD 9.3 - I format), continued

Column Symbo Definition

15 IDAM(15) Mode 15, Surface waviness on surfaces

16 (16) 16, Protuberances on surfaces

17 (17) 17, Missing parts of surfaces
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Data Block No. 10, Body Damage

This block is required if one or more of the indicators
IDAM(1) through IDAM(7) equals 1, otherwise, it can be omitted.
Several cards are required to define the body damage for each
mode selected. The input format is similar to that in Block No. 2.
If only part of the bodies are damaged, the columns for the
undamaged bodies are to be left blank. The space to the right of
the last field of data may be used to identify the damage parameter
on that card.

CARD 10.1

Enter the body names in 10-column fields and in the same
order as on Card 2.1

Body roughness, required if IDAM(1)=.

Card Format Symbol Definition

10.2 7F0 DBOD(I,l) Roughness factor on body I before
damage is incurred.

10.3 (1,2) Roughness factor on body I after
damage is incurred.

10.4 (1,3) x/l where damage roughness starts

10.5 (1,4) x/l where damage roughness ends

10.6 (1,5) Fraction of area affected by increased
roughness (includes area forward and
aft of damaged region).

Table 1 is presented as an aid in selecting the roughness
factors after damage has been incurred.

Fwd-facing steps, required if IDAM(2)=I

Card Format Symbol Definition

10.7 7F0 DBOD(I,II) Number of fwd-facing steps on body I.

10.8 (1,12) Width of each step.

10.9 (1,13) Height of each step.

10.10 (1,14) x/l at first step.

10.11 (1,15) x/l at last step.
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Aft-facing steps, required if IDAM(3)=.

Card Format Symbol Definition

10.12 F10 DBOD(I,21) Number of aft-facing steps on body I.

10.13 (1,22) Width of each step.

10.14 (1,23) Height of each step.

10.15 (1,24) x/l at first step.

10.16 (1,25) x/l at last step.

Holes, required if IDAM(4)=I.

Card Format Symbol Definition

10.17 7F0 DBOD(I,31) Total no. of holes in body I.

10.18 (1,32) Number of these holes over wing.

10.19 (1,33) Length of each hole.

10.20 (1,34) Width of each hole.

10.21 (1,35) Depth of each hole.

10.22 (1,36) x/l where first hole starts.

10.23 (1,37) x/l where last hole starts.

10.24 (1,38) Type hole 1.0 Missing Panel
2.0 Caved-in Panel

Waviness, required if IDAM(5)=.

Card Format Symbol Definition

10.25 7FO DBOD(I,41) Total no. of waves in body I.

10.26 (1,42) No. of these waves over wing.

10.27 (1,43) Length of each wave.

10.28 (1,44) Width of each wave.

10.29 (1,45) Amplitude of each wave.

10.30 (1,46) x/l where first wave starts.

10.31 (1,47) x/l where last wave starts.
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Protuberances, required if IDAM(6)=.

Card Format Symbol Definition

10.32 7F0 DBOD(I,51) No. of protuberances on body I.

10.33 (1,52) Height of each protuberance.

10.34 (1,53) Parasite area of each protuberance,
Af.

10.35 (1,54) x/l of first protuberance.

10.34 Y (1,55) x/1l of last protuberance.

Bluntness, required if IDAM(7)=l.

Card Format Symbol Definition

10.37 7F0 D30D(I,61) Frontal area of blunted body at point
of damage. For example, a fuselage
with the radome missing might have a
cross-section area of 10 sq ft at the
point where the radome is detached.

10.38 (1,62) VId at point of damage. d is the
body diameter at most forward body
section that is not damaged by the
bluntness. 1 is the remaining nose
length forward of the point where d
is measured. For example, i/d=0.0
for a nose section that is flat and
1/d=0.5 for a hemi-spherical section.

All input parameters describe damage to only one body
of type I. If all bodies of type i have sustained the damage
described, a negative sign on the first parameter in each mode
of damage will indicate this. For example, if there is increased
roughness on only one of four wing-mounted pods, DBOD(I,l) through
DBOD(I,5) are all positive values. If all four pods are damaged,
this is indicated by entering DBOD(I,l) as a negative number.

TIn parasite area for a protuberance is the drag divided
by the dynamic pressure (D/q) in freestream air flow. Effects of
local boundary layer are computed. Units for Af must be consistent
with those selected on Card 1.3.
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TABLE 1 TYPICAL ROUGHNESS VALUES

Surface or Condition of Surface Roughness k -Inch

Average aircraft wing or tail surface .0006

Average fuselage, nacelle surface .0012

Alunimum skin with blistered paint .0012

Fiberglass/Enamel with blistered paint .0025

Fiberglass/Thick Coatings and Graphite .0030
with blistered paint

Broken Skin .01

Exposed Honeycomb .1
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Data Block No. 11, Surface Damage

This block is required if one or more of the indicators
IDAM(ll) through IDAM(17) equals 1, otherwise, it can be omitted.
The format is identical to that in Data Block No. 10.

CARD 11.1

Enter the surface names in 10-column fields and in the same
order as on Card 3.1

Surface Roughness, required if IDAM(11)=1

Card Symbol Definition

11.2 DSUR(I,I) Roughness factor on surface I before
damage is incurred.

11.3 (1,2) Roughness factor on surface I after
damage is incurred.

11.4 (1,3) x/c where damage roughness starts.

11.5 (1,4) x/c where damage roughness ends.

11.6 (1,5) Fraction of area affected by increased
roughness (includes area forward and aft
of damaged region).

11.7 (1,6) 0.0 for Lower Surface.
1.0 for Upper Surface.

Table I is presented as an aid in selecting the roughness
factors after damage has been incurred.

Fwd-facing steps, required if IDAM(12)=I.

Card Symbol Definition

11.8 DSUR(I,11) Number of fwd-facing steps on lower
surface.

11.9 (1,12) Number of fwd-facing steps on upper
surface.

11.10 (1,13) Width of each step.

11.11 (1,14) Height of each step,

11.12 (1,15) x/c at first step.

11.13 (1,16) x/c at last step.
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Aft-facing steps, required if IDAM(13)=1.

Card Symbol Definition

11.14 DSUR(I,21) Number of aft-facing steps on lower
surface.

11.15 (122) Number of aft-facing steps on upper
surface.

11.16 (1,23) Width of each step.

11.17 (1,24) Height of each step.

11.18 (1,25) x/c at first step.

11.19 V (1,26) x/c at last step.

Holes, required if IDAM(14)-I.

Card Symbol Definition

11.20 DSUR(I,31) Number of holes in lower surface.

11.21 (1,32) Number of holes in upper surface.

11.22 (1,33) Length of each hole.

11.23 (1,34) Width of each hole.

11.24 (1,35) Depth of each hole.

11.25 (1,36) x/c where first hole starts.

11.26 (1,37) x/c where last hole starts.

11.27 (1,38) Type Hole 1.0 Missing Panel
2.0 Caved-in Panel

11.28 (1,39) Porosity Factor (must have holes on
both upper & lower surface)

Waviness, required if IDAM(15)=I.

Card Symbol Definition
11.29 DSUR(I,41) Number of waves in lower surface.

11.30 (1,42) Number of waves in upper surface.

11.31 (1,43) Length of each wave.

11.32 (1,44) Width of dach wave.
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Card Symbol Denifition

11.33 DSUR(I,45) Amplitude of each wave.

11.34 (1,46) x/c where first wave starts.

11.35 (1,47) x/c where last wave starts.

Protuberances, required if IDAM(16)=I

Card Symbol Definition

11.36 DSUR(I,51) Number of protuberances on Surface I.

11.37 (1,52) Height of each protuberance.

11.38 (1,53) Parasite area of each protuberance, iLf.

11.39 (1,54) x/c of first protuberance.

11.40 (1,55) x/c of last protuberance.

Missing Wing Parts, required if IDAM(17)=l

CARD 11.41

Column Symbol Definition
1-10 DWING(1) LAc/c fraction of wing chord that is

missing from leading edge.

11-20 (2) )i inboard edge of missing leading edge,
expressed as a fraction of semispan.

21-30 (3) A71span of missing leading edge, express-
ed as a fraction of semispan.

31-40 (4) z/t ratio of leading edge to maximum thick-
ness. z represents the wing thickness at
the point where the missing leading-edge
section is detached. t is the wing maximum
thickness.
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Column Symbol Definition

41-50 DWING(5) Corner sharpness factor for leading
I edge. Enter 1.0 if corners on leading

edge are rounded. Enter 2.0 if corners
on leading edge are sharp.

51-60 (6) Indicates that leading edge is missing
on:

1.0, left side only
2.0, right side only
3.0, both sides

CARD 11.42

Column Symbol Definition

1-10 DWING(7) A c/c, fraction of wing chord that is
missing from trailing edge.

11-20 (8) '7i,inboard edge of missing trailing edge
expressed as a fraction of sernispan.

21-30 1 (9) Aispan of missing trailing edge, ex-
pressed as a fraction of semispan.

31-40 V (1.0) Indicates that trailing edge is missing
on:

1.0, left side only
2.0, right side only
3.0, both sides

CARD 11.43

Column Symbol Definition

1-10 DWING(II) A, fraction of semispan that is missing
from the left wing tip.

11-20 (12) 477 right wing tip.

21-30 (13) Moment arm of device that trims rolling
moment. Entered as a fraction of wing
semispan.
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CARD 11.44

Column Symbol Definition

1-10 DWING(14) The first NHT surface requires input
for the left side (Column 1-10) and

11-20 (15) the right side (Column 11-20). Remain-
ing surfaces must be in the same order

21-30 (16) as those on Card 3.1. If NHT=0, list
NVT surfaces in order beginning with

31-40 (17) Columns 1-10.

41-50 (18)

51-60 (19)

61-70 (20)

There are severea points that should be noted regarding the
surface damage parameters:

1. All input parameters describe damage to only one surface
(such as the right wing). If the damage is symmetric (left wing
also damaged), then a negative sign should be used on the ffrst
parameter in each mode of damage. The first parameter will be zero
in some cases. When this happens, a negative sign on the second
parameter will indicate symmetric damage.

2. Porosity factor specifies the fraction of hole area that
allows air to flow from the lower to the upper surface. The hole
area is the smaller of the area of upper surface.holes and lower
surface holes.

3. If IDAM(17)=I, Cards 11.42 through 11.45 must all be
entered. A zero or blank should be entered for the parameters that
are not applicable to the damage case being lescribed.

4. The parasite area for a protuberance is the drag divided by
the dynamic pressure (D/q) in freestream air flow. Effects of local
boundary layer are computed. Units forAf must be consistent with
those selected on Card 1.3.
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Data Block No. 12, End of Problem

Several options are available when the end of the initial
problem is attained. The user may either end the problem, add
more damage cases, or change the basic input for an additional run.

CARD 12.1

Option 1. Input "END" in columns I through 3 and the problem
will be terminated.

Option 2. Input "DAMAGE CASES FOLLOW" beginning in Column 1
and continue input with Card 9.2 to run additional
damage cases.

Option 3. "CHANGE INPUT" beginning in Column 1 allows the
user to change any variable in the basic input
(Data Block No. 1 through 7). The variable-
location is its position in the input common block.
This location is given in Volume II, Section 4 of
the AAT Computer Code Final Report. The remaining
cards in this block must be input.

CARD 12.2

Enter any alphanumeric characters in Columns 1 through 60
to identify the new problem. This title will replace the one
originally entered on Card 1.1 when the new problem is run.

CARD 12.3

Column Format Symbol Definition

4-5 12 M Number of integer variables to be changed.

9-10 12 N Number of floating point variables to
be changed.

CARD 12.4 (Req'd if M> 0)
Column Format Symbol Definition

1-5 15 MO() Location of ist integer variable.

6-10 15 IA(l) New value of 1st integer variable.
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Column Format Symbol Definition

11-15 15 MO(2) Location of 2nd integer variable.

16-20 15 IA(2) New value of 2nd integer variable.

21-25 15 MO(3) Location of 3rd integer variable.

26-30 15 IA(3) New value of 3rd integer variable.

This pattern is repeated for 6 variables per card, until M

pairs of variables have been loaded.

CARD 12.5 - (Req'd if N >0)

Column Format Symbol Definition

1-5 15 NO(l) Location of ist floating point
variable.

11-20 F10 AA(l) New value of 1st floating point
variable.

21-25 15 NO(2) Location of 2nd floating point
variable.

31-40 FlO AA(2) New value of 2nd floating point
variable.

41-45 I5 NO(3) Location of 3rd floating point

variable.

51-60 F10 AA(3) New value of 3rd floating point
variable.

Card 12.5 is repeated until N pairs of variables have been loaded.

CARD 12.6

Input "END" in columns 1 through 3 to terminate problem or
omit this card and go to Card 12.1 to run additional problems.
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3. SAMPLE PROBLEMS

This section contains the computer printout for the follow-
ing.sample problems:

1. F-16A
2. FB-111
3. C-141 with damage

The output is self-explanatory, except that in the C-141 problem
it should be noted that the damage imposed is strictly hypothetical
and is not an attempt to simulate an actual damage case. Damage
inputs are entered for each of the fourteen AAT damage modes to
demonstrate the flexibility of the program.

The F-16A and FB-1l1 problems presented in this section
provided the estimates that are compared with data in Section 9,
Volume I of this report.
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4. PROGRAM DESCRIPTION

The AAT computer code is a long and complex program that

uses many variables and subroutines. For this reason, a progran ner
who is not familiar with the details of the program operation may

have difficulty in making modifications and additions. This pro-
gram description is presented to aid the programmer in any future
development work.

4.1 PROGRAM STRUCTURE

Figure 1-1 shows the program overlay structure and the
positions of the 59 subprograms and subroutines that comprise the
AAT computer code. The deck must be arranged as indicated by this
figure; Overlay (0,0) with its program and subroutine are first,
followed by Overlay (1,0', Overlay (2,0), Overlay (3,0), Overlay
(3.1), Overlay (3,2), Overlay (3,3), and finally, Overlay (4,0).

The overlay structure was devised to allow a logical path
through the program while keeping the required computer central
memory core to a reasonable amount. Approximate 54,000 bites are
required by the program.

4.2 SUBROUTINE DESCRIPTIONS

This section contains a description of each subprogram and

subroutine listed in alphabetical order. The purpose of each is

briefly discussed, followed by the statement required to call the

subroutine and definitions for the variables used in the CALL

statement.
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SUBROUTINE DESCRIPTIONS
(listed in alphabetical order)

1. Subroutine AALO computes the zero-lift angle of attack,
which is dependent upon camber, twist, and incidence.
This subroutine is called with the statement

CALL AALO (SPEED)

lift angle is entered into COMMON OUTPUT.

2. Subroutine ACCR computes the aerodynamic center at low lift
and at stall for single panel wings. The subroutine also
obtains the lift curve slope of the wing. The low lift
aerodynamic center is obtained through use of triple-
interpolation of the data presented in Figures 4.1.4.2-22
and -27 in the DATCOM. Other subroutines called are: TLNT,
AERA, and LNTP. This subroutine is called with the statement

CALL ACCR (SPEED, AR, SWPLE, SWPMC, TR, SPLAN, TOC, TW,

FMCRO, XACR, CLAX, XACS)

Where the input is

SPEED = Mach number
AR = Aspect ratio of exposed wing
SWPLE = Leading-edge sweep
SWPMC = Mid-chord sweep
TR = Taper ratio
SPAN Exposed planform area
TOC = Thickness ratio
TW = Type airfoil section indicator
FMCRO = ZeroLlift critical Mach number for complete

configuration

and the output is

XACR = Low lift aerodynamic center referenced to leading-
edge of exposed root chord

CLAX = Lift-curve slope of exposed planfoin
XACS = Aerodynamic center at stall
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3. Subroutine ADCL computes the effect of camber on the displace-
ment of the drag polar. For Mach numbers less than 1.0 the
lift coefficient for minimum profile drag is computed; for
Mach numbers greater than or equal to 1.0, the lift coefficient
for minimum drag is computed. This subroutine is called with the
statement

CALL ADCL(SPEED, CLOPT)

where SPEED is the Mach number. At subsonic speeds, CLOPT is
the CL for minimum profile drag at supersonic speeds CLOPT is

the polar displacement CL for CDmin.

4. Subroutine AT62 uses the altitude and equations representing
the 1962 U.S. Standard Atmosphere to calculate the unit Reynolds
number over Mach number, RN . This subroutine is

Length, Mach
called with the statement

CALL AT 62 (ALT, RNOMFT, IFT)

where ALT = altitude
RNOMFT = Reynolds number divided by Mach x Length
IFT = Indicator to specify English or metric units.

If IFT = 0 units are in feet
If IFT = 1 units are in meters

5. Subroutine ADJUST adjusts an aerodynamic parameter, Yl, to a
new value, Y2, by the equation

Y2 
= Yl ' VM + VA

where VM and VA are correlation multiplier and adder factors

determined from input. These factors are functions of either
Mach number or CL. Subroutine LNTP is also called. This
subroutine is called with the statement

CALL ADJUST (ID, ID2, XVAR, YVAR)

where ID = Parameter identification number for Mach number cases
ID2 = Parameter identification number for CL cases
XVAR = Value of Mach number if ID greater than 0, or

value of CL if ID = 0 and ID2 greater than 0
YVAR = Input value Yl is changed to output value Y2
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6. Subroutine AERA calculates the angle of attack for a given
untrimmed CL condition. For supersonic Mach numbers

-- CL/CL + 0LO

For subsonic donditions the angle of attack is calculated by
one of the three different methods depending on whether the
wing is a high aspect ratio, low aspect ratio or a cranked plan-
form. For low-aspect-ratio and cranked planform the effect
of vortex lift is accounted for in the angle of attack calcu-
lations. Other subroutines called are: DLNT and LNTP. This
subroutine is called with the statement

CALL AERA (SPEED, CL, ALPHA)

where SPEED = Mach number (I)
CL = Lift coefficient (I)
ALPHA = Angle of attack (0)

7. Program AEROA controls the sequence of calculations required
to compute minimum drag for a given Mach-altitude or Mach-
Reynolds number condition which are contained in COMMON
OUTPUT.

The sequence of the calling of subroutines for aerodynamic
calculations is controlled by the parameter JPASS which is
defined by program SURVEY. The parameter JPASS is used to
prevent calling certain subroutines on repeat passes through
AEROA if the values they calculate remains fixed. AEROA
calls subroutines AT62, DMIN, FDRG, LNTP and WDRG, and
AEROA is called from program SURVEY with the statement

CALL OVERLAY(4 HOVLY, 3,3)
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8 Program AEROB controls the sequence of calculations required
to compute the trimmed lift, drag, moment, and angle of attack
for a given set of conditions. The results of the aerodynamic
calculations are contained in COMMON OUTPUT.

The subroutines directly called from program AEROB are ADJUST,
AERA, AFTCD, CDDR, CDL1, CDL2, CDRG, CLBRK, CLWBT, CMOW, TDRG,
and WBAC. The parameter JPASS is used to prevent calling
certain subroutines on repeat passes through AEROB if the value
they calculate remains fixed. Program AEROB is called from
program SURVEY with the statement

CALL OVERLAY(4 HOVLY, 3,4)

9. Subroutine AER2 computes the lift-curve slope for a wing
surface defined by the data in COMMON CALC. The lift-curve
slope is computed using a modified Polhamus expression in
the subsonic range which is extended to match the two-
dimensional linear-theory value at high supersonic Mach
numbers. This subroutine is called with the statement

CALL AER2 (SPEED, CLA)

where SPEED = Mach number
CLA = Computed lift-curve slope (ACL per degree).

10. Subroutine AFTCD computes the drag increment due to the
fuselage aft-end upsweep as a function of angle of attack.
Subroutine DLNT is also called. This subroutine is called
with the statement

CALL AFTCD (ALPHA, CDAFT)

where ALPHA = Angle of attack of the wing
CDAFT = Drag increment due to aft-end upsweep
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11. Subroutine BDRG computes the base drag of an arbitrary body.
An empirical equation is used to determine base drag. This
subroutine is called with the statement

CALL BDRG (SPEED, AB, SREF, CBD)

where SPEED = Mach number (G
AB - Base area (I)
SREF = Reference area (I)
CDB Base drag coefficient (0)

12. BLOCK DATA is used to enter in tabular form the data from
various tables and charts that are needed by other subroutines
in the program.

13. Subroutine CDDR calculates the drag rise, the two limit Mach
numbers, and the lift-curve slope at those Mach numbers. The
limit Mach numbers and associated lift-curves are used later
in subroutine CDLI to define the polar shape in the transonic
region. CDDR has two entry points, on the first pass, the
constants in the drag rise equation, the two limit Mach numbers,
and their associated lift-curves are computed. Only the drag
rise is computed in subsequent passes. Other subroutines called
are: CLWBT, FDRG, LNTP, and WDRG. This subroutine is called
with the statement

CALL CDDR (CL, XMACH, RNOFT, CDR)
CALL CDDRI

where CL = Lift coefficient
XMACH = Mach number
RNOFT = Reynolds number per unit length
CDR = Drag rise

14. Subroutine CDLI calculates the constants which are used by
subroutine CDL2 to determine the drag polar. Other sub-
routines called are: ADCL, DLNT, KGIN, and LNTP. This sub-
routine is called with the statement

CALL CDLI (SPEED, RNOFT, FK, DELCL, PRIMEK, AKD, AKB)

where SPEED = Mach number (I)
RNOFT = Reynolds No. per unit length (I)
FK = Polar shape factor below polar break (0)
DELCL = Polar lift displacement (0)
PRIMEK = Additional drag factor for drag polar above

polar break (0)
AKD = Theoretical drag-due-to-lift factor (0)
AKB - Separation drag factor used to calculate drag

polar above separation lift coefficient (0)
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15. Subroutine CDL2 uses the polar shape factors determined by
subroutine CDLI and the polar break and separation lift
coefficients determined by subroutine CLBRK to compute the
drag due to lift. This subroutine is called with the state-
ment

CALL CDL2 (SPEED, CL, AEROK, DELCL, PRIMEK, AKD, AKB, CDL)

where SPEED = Mach number (I)
CL = Lift coefficient (I)
AEROK = Polar shape factor below polar break (I)
DELCL = Polar lift displacement (I)
PRIMEK = Additional drag factor for drag polar above

polar break (I)
* AKD = Theoretical drag-due-to-lift factor (I)

AKB = Separation drag factor (I)

CDL = Drag due to lift (0)

16. Subroutine CDRG calculates the drag increment due to wing
camber. Wing camber causes a lift displacement in the drag
polar; this displacement lift increment is related to the
difference between the minimum profile drag and the minimum
drag of the polar. Subroutine CDRG is called with the state-
ment

CALL CDRG (SPEED, AEROK, DELCL, CDC)

where SPEED = Mach number (I)
AEROK = Polar shape factor (I)
DELCL = Polar lift displacement (I)
CDC = Camber drag (0)

17. Subroutine CDWN calculates the nose wave drag of body and
nacelle components. Subroutine DLNT is also called. This
subroutine is called with the statement

CALL CDWN (AMAX, XLNOS, RIN, BETA, CDW)

where AMAX = Maximum cross-sectional area (I)
XLNOS = Length of nose (I)
RIN = Radius of inlet area (I)

* BETA = M2 - 1

CDW = Wave drag of component based on maximum cross-
sectional area (0)
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18. Subroutine CDWT calculates the boattail wave drag of body
and nacelle components. Subroutine LNTP is also used.
Subroutine CDWT is called with the statement

CALL CDWT (AMAX, XLAFT, REX, BETA, CDW)

where AMAX = Maximum cross-sectional area (1)
XLAFT = Length of boattail (I)
REX = Exit or base area (I)

BETA - JjMT - I

CDW = Wave drag of component based on maximum
cross-sectional area (0)

19. Subroutine CDWW calculates the wave drag for component repre-
sented as surfaces. It is called with the statement

CALL CDWW (CDOSR)

where CDOSR = wing wave drag based on the configuration
reference area

20. Subroutine CFEQ calculates the flat-plate skin friction coeffi-
cient using the White-Christoph technique for turbulent flow,
the Blasius relation for laminar flow, and a momentum thickness
matching technique for partial laminar-turbulent flow. This
subroutine is called with the statement

CALL CFEQ (RNOFT, ZMACH, CBAR, XTR, CF)

where RNOFT = Reynolds number per unit length
ZMACH = Mach number
CBAR = Length
XTR = Distance along CBAR where transition occurs
CF = Skin friction coefficient

21. Subroutine CFK3 calculates the equivalent, flat-plate friction
drag coefficient for a component with nuclear damage. The
surface condition can be described by defining the area and
the corresponding roughness height for as many as three differ-
ent regions on each component. It is called with the statement

CALL CFK3 (LENGTH, RNOFT, XOLI, XOL2, KI, K2, K3, XMACH, CF)
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where LENGTH - Component length
RNOFT - Reynolds number per unit length
XOLI - Fraction of length where regions 1 and 2 merge
XOL2 - Fraction of length where regions 2 and 3 merge
KI W Roughness height of region 1
K2 W Roughness height of region 2
K3 Roughness height of region 3
XMACH - Mach number
CF - Equivalent friction coefficient

22. Subroutine CLBRK calculates the lift coefficients for polar
break, separation drag onset, and maximum lift. This sub-
routine also calculates other aerodynamic parameters used in
subroutine AERA to compute the angle of attack as a f£ntion
of CL. Thiv subroutine is called with the statement

CALL CLBRK (SPEED, RE, RNOFT)

where SPEED = Mach number (I)
RE W Reynolds number parameter (I)
RNOFT - Reynolds number/foot (I)

The output, which is entered in COMMON CALC, is defined by

CLPB = Polar break lift coefficient
CLDB = Separation lift coefficient
CLMAX = Maximum lift coefficient
ABRK = Angle of attack for polar break
AMAX = Angle of attack at CLMAX
DAMAX = Increment in angle of attack between AMAXIand a linear value of alpha at CLMAX

DEL - Tail lift increment to CLMAX
CLS = Lift coefficient where CL versus alpha

becomes nonlinear
ARLO = Aspect ratio limit between low AR and high

23. Subroutine CLWBT controls the sequence of calculations that
compute the total wing-body-tail lift curve slope, zero lift
angle of attack, and the factors used to compute drag and
lift increments due to a horizontal tail deflection. Other
subroutines that are called are AALO, ADJUST, AER2, and TAIl.
Output is entered into COMMON CALC. This subroutine is called
with the statement

CALL CLWBT (SPEED)

where SPEED - Mach number
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24. Subroutine CMOW computes the moment at zero-lift for the
wing-body configuration. Subroutine TLNT is also used.
CMOW is called with the statement

CALL CMOW (SPEED, CMO)

where SPEED - Mach number (I)
CMO = Wing-body C

25. Subroutine CPUOV calculates the pressure coefficient, Cp at
x/c for an infinite sheared wing. The Cp is obtained by
solving Equations (93) and (90) in the Royal Aero. Soc.
TDM-6312. The arrays corresponding to S(l)(x), S(2)(x),S( 3 )(X),
S(4 )(x), and S(5 )(x) in Equation (93) are obtained from
COMMON CALC, and were defined in subroutine CPZT. This
subroutine is called by the statement

CALL CPUOV (S, A, SWP, IV, CPI, CP, XM)

where S Sign indicator (+1 for upper surface Cp, and
-1 for lower surface Cp) (I)

-A = Angle of attack (I)
SWP = Sweep angle (I)

IV = Control point, x/c = (l - cos ( (I)

32

CPI = Incompressible Cp (0)
CP = Compressible value of Cp (0)
XM = Mach number (I)

26. Subroutine CPZT computes the critical Mach number using the
local Mach number normal to the isobar in the mid-span region
of the wing. The mid-chord sweep and the aspect ratio of the
wing are used to define an effective isobar sweep. The sub-
routine obtains the airfoil geometry from subroutine SECT and
the pressure distribution around the airfoil from subroutine

CPUOV. The subroutine then uses the incompressible pressure
,at the crest of the airfoil and isentropic flow relationships
to calculate the critical Mach number on the wing. The pre-
dicted wing critical Mach number is prevented from exceeding
the critical Mach number of the fuselage, which is calculated
as a function of fuselage fineness ratio. The output, which
consists of a series of critical Mach number and lift combi-
nations, are entered into COMMON CALC. Subroutines CPUOV,
LNTP, and SECT are also used. CPZT is called with the
statement
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CALL CPZT (ID, XMACH, TOC, CLD, SWEEP)

where ID - Type identification of the airfoil (I)
XMACH - Mach number for compressible Cp solutions (I)

(set equal to 0.6 in Program MCRIT)
TOC - Airfoil section thickness ratio (I)
CLD - Airfoil section camber (I)
SWEEP - Mid-chord sweep at mid-semi-span of the

wing (I)

27. Subroutine DINPT is called only if damage calculations are
to be made. DINPT reads the damage input and prints out the
values as a check that the data are correctly entered in the
problem input. This subroutine is called with the statement

CALL OVERLAY (4HOVLY, 1, 2)

28. Function DLNT is a two-dimensional, nth-order Lagrangian
interpolation procedure. Function DLNT also uses Subroutine
LNTP. It is called with the statement

CALL DLNT (XBAR, YBAR, X, Y, F, NX, NY, NXMAX, LOX, LOY)

where XBAR = The X value at which a value of the
function is to be interpolated (I)

YBAR = The Y value at which a value of the
function is to be interpolated (I)

X = The array of X values (I)
Y = The array of Y va ues (I)
F = The values of the function f(x,y) (I)
NX = The size of the X array and the F array in

the X direction (I)
NY = The size of the Y array and the F array in

the Y direction (I)
NY4AX = The dimension of the F array in the X

direction in the calling routine (I)
LOX, LOY = Number of points to be used in the X and Y

directions, respectively, in the interpola-
tions: 1 for step, 2 for linear, 3 for
parabolic, 4 for cubic, etc. (I)

29. Subroutine DMIN controls the sequence of calculations
necessary to compute minimum drag. It uses subroutines
ADJUST, BDRG, FDRG, and WDRG. It is called with the
statement
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CALL DMIN (SPEED, RNOFT, CDMIN)

where SPEED - Mach number (I)
RNOFT - Reynolds number per unit length (I)
CDMIN - Minimum drag (0)

30. Subroutine ELEVON computes the lift, moment, and drag
effectiveness of a wing trailing-edge flap control surface
(elevon). The elevon is used as a trim surface if no
horizontal tail or canard is specified if the input geometry.
The computed parameters for the elevon are stored in COMMON
OUTPUT and latter used in subroutine TDRG for trim calculations.
Subroutine ELEVON uses subroutine DLNT and is called with
the statement

CALL ELEVON(SPEED), where SPEED is the Mach number

31. Subroutine FDRG calculates friction, form and interference
drag for all the components on the airplane. All output is
entered into COMMON OUTPUT. Other subroutines called are
CFEQ, FFACT, and IFACT. It is called with the statement

CALL FDRG (SPEED, RNOFT)

where SPEED - Mach number
RNOFT - Reynolds number per unit length

32. Subroutine FFACT computes the form factors for each component.
It is called with the statement

CALL FFACT (ID, GEOM, TYP, CLD, SPEED, CRITM, FF)

where ID = Identification for bodies, nacelles, or
surface components

GEOM = Fineness ratio for bodies and nacelle components;
or thickness ratio for surface components

TYP - Airfoil type identification number
CLD - Airfoil camber
SPEED - Mach number
CRITM - Critical Mach number of configuration
FF - Form factor
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33. Subroutine EFFQ calculates the ratio of local dynamic pressure
to freestream dynamic pressure. It is called with the
statement

CALL EFFQ (RNOFT, XI, XMACH, HEIGHT, QEFF)

where RNOFT - Reynolds number per unit length
XI W, Distance from nose of component to station

at which local dynamic pressure is to be
calculated.

XMACH - Mach number
HEIGHT = Distance above surface at which local dynamic

pressure is to be calculated
QEFF - Local to freestream dynamic pressure, q/q

34. Program GEOM uses input to compute additional geometric para-
meters that are required by other subroutines. The values
computed for individual bodies and surfaces are entered into
COMMON INPUT. Computed parameters which apply to the total
airplane are inserted into COMMON CALC. This program is called
with the statement

CALL OVERLAY (4HOVLY, 2, 0)

35. Subroutine IFACT computes the interference factors for each
component. It also uses subroutine DLNT and is called with
the statement

CALL IFACT (ID, PARM, CRITM, SPEED, FI)

where ID = Identification or bodies or surface
components (I)

PARM = Fuselage Reynolds number for bodies, or
maximum thickness sweep for surface
components (I)

CRITM = Critical Mach number of configuration (I)
SPEED = Mach number (I)
FI - Interference factor (0)

36. Program INPT reads the geometry of the undamaged configuration
and the aerodynamic conditions at which the problem is to be
run. It is called with the statement

103



CALL OVERLAY (4HOVLY, 1, 1)

37. Subroutine KGIN computes the polar shape factor and polar
displacement for a drag polar with drag rise. A least-
squares, second-degree curve is fitted to the drag polar
with drag rise. This is needed by subroutine CDLl in order
to interpolate the polar shape in the transonic region between
MLI and ML2. It uses subroutines CDDR and LSPCF. It is called
with the statement

CALL KGIN (CLDB, AKIN, DECLIN, SPEED, AKOUT, DCLOUT)

where CLDB Upper C limit for polar calculation (I)
AKIN Polar shape factor without drag rise (I)
DECLIN Polar displacement CL without drag rise (I)
SPEED Mach number (1)

AKOUT Equivalent polar shape factor with drag rise (0)
DCLOUT Equivalent polar displacement with drag rise (0)

38. Subroutine LNTP is a one-dimensional, nth-order Lagrangian
interpolation procedure. It uses no other subroutines and is
called with the statement

CALL LNTP (XBAR, YBAR, X, Y, M, NO)

where XBAR The abscissa value at which an ordinate is
to be interpolated (I)

YBAR The interpolated ordinate (0)
X The array of abscissas (I)
Y The array of ordinates (I)
M The size of the arrays (I)
NO The number of points to be used in the inter-

polation: NO=1 for step, NO=2 for linear,
NO=3 for parabolic, NO-4 for cubic, etc. (I)

39. Subroutine LSPCF is a least squares, polynominal curve fit
subroutine. It is called by the statement

CALL LSPCF (X, Y, N, MP, SA, RE, SIGMA, IT)

where X The independent variable array
Y The dependent variable array
N The number of points
MP The degree of polynomial fit
SA The array containing the coefficients
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IT An error indicator
-0 if the coefficients were found correctly
#0 if the coefficients were not found correctly

SIGMA An unbiased estimate of the standard deviation
RE The array containing the residuals

40. Program MCRIT constructs a table of critical Mach number
versus CL from either an input table or by using an empirical
method. It uses subroutines ADJUST, CPZT, and LNTP. MCRIT
is called with the statement

CALL OVERLAY (4HOVLY, 3, 2)

41. Program MRIT (MAIN PROGRAM controls the logic of the calling of
the four primary overlays. The lengths of the principal COMMON
blocks used in all four overlays are also specified in this
program. The primary overlays are called with the following
statements.

OVERLAY(4HOVLY, 1, 0) (INPT)
OVERLAY(4HOVLY, 2, 0) (GEOM)
OVERLAY(4HOVLY, 3, 0) (SURVEY)
OVERIAY(4HOVLY, 4, 0)

42. Subroutine NTRIM computes the lift and drag increments required
to trim the damaged aircraft pitching moments. It also com-
putes the rolling moments that result from wing or tail damage
and makes a rough estimate of the drag that results from trim-
ming these moments. NTRIM is called from subroutine NUCDAM by
the statement

CALL NTRIM(J)

where J = Number of the survey condition at which data are
being evaluated

43. Program NUCDAM computes the effects of damage on minimum drag,
and equations are included to account for any of the fourteen
different modes. Data describing the damage are stored under
the variable names DBOD(I,J), DSUR(I,J), and DWING(I). These
variables are included in COMMON INPUT. Minimum drag increments
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computed by this subroutine are stored in the variable DAMCD
(IJ), which is included in COMMON NUCOUT. It calls sub-
routines WRITE, NUCDAM 2, NTRIM, and WRITE 2. It is called
with the statement

*CALL OVERLAY (4HOVLY, 4, 0)

44. Subroutine NUCDAM2 computes the effects of damage on the lift-
curve slope, polar shape factor, and pitching moment curve.
It then computes, for the untrimmed configuration, the lift,
drag, and pitching moment. It is called by the statement

CALL NUCDAM2(J)

where J = Number of the survey condition at which data
are being evaluated.

45. Subroutine RINPT is used to make minor changes to the basic
problem input after the initial problem has been run. This
provision allows additional problems to be run with ease if
changes are minor. It is called with the statement

CALL OVERLAY (4HOVLY, 1, 3)

46. Subroutine SECT calculates the thickness and camber airfoil
ordinates which are used in subroutine CPZT to calculate pres-
sure distributions. SECT can calculate the section data for
the standard NACA 6-series and 4-digit airfoils and the
boconvex airfoil. The subroutine can also obtain the airfoil
ordinates at the control points, x/c, needed for pressure
solutions by interpolation on a table of input ordinates. It
uses subroutine LNTP and is called by the statement

CALL SECT (ID, TOC, CLD)

where ID = Airfoil section identification number (I)
TOC = Airfoil thickness ratio (I)
CLD = Airfoil camber (I)

47. Subroutine SETUP places initial values of 0.0 in the input and
geometry common blocks. This is done to prevent random data
from being used in program calculations if input data does not
specify each value. It is called with the statement

CALL SETUP
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48. Program SURVEY controls the sequence of calculations to produce
a lift, moment and drag variation for each high-speed survey
condition specified by the input.

For variable sweep configurations the program will first call
program VGEOM with the wing leading-edge sweep set at the for-
ward position and then recall program VGEOM with the sweep
set at the aft position. This is done in order to setup pro-
gram VGEOM for geometry calculations at any arbitrary sweep
position. SURVEY then enters a DO LOOP where the high sweep
survey conditions are set up. SURVEY calls VGEOM and MCRIT
to recalculate the geometry and the configuration critical
Mach number each time the leading-edge sweep is changed in a
survey. SURVEY then enters an inner DO LOOP where a sequence
of untrimmed CL are generated and programs AEROA and AEROB are
called to obtain the trimmed lift, moment and drag, SURVEY
then prints out the aerodynamic results. It is called with the
statement
CALL OVERLAY (4HOVLY, 3, 0)

The following secondary overlays are called from SURVEY:

OVERLAY(4HOVLY, 3, 1) (VGEOM)
OVERLAY(4HOVLY, 3, 2) (MCRIT)
OVERLAY(4HOVLY, (AEROA)
OVERLAY(4HOVLY, 3, 4) (AEROB)

49. Subroutine TAIL computes the lift curve slope contribution
of the tail along with factors used to compute lift and drag
increments due to a horizontal tail deflection. These factors
are computed by first solving for the downwash, dynamic-pressure,
exposed area lift-curve slope, carry-over lift factors and
induced drag for the tail. Subroutines AER2 and LNTP are also
used. The output is entered in COMMON CALC. TAIL is called
with the statement

CALL TAIL (SPEED)

where SPEED = Mach number (I)
CIAT = Lift-curve slope contribution of the tail (0)
A = Trim drag factor (0)
B = Trim drag factor (0)
AOH = Angle of zero lift of the tail (0)
CLDH = Change in lift due to tail deflection factor (0)
DEDA = Change in downwash per change in angle of

attack (0)
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50. Subroutine TDRG calculates moment using the wing-body C
and aerodynamic center and the tail lift and moment arm.
The moment is calculated at zero horizontal tail setting.
The tail deflection required to trim and the resulting lift
and drag increments are also computed. TDRG is called with
the statement

CALL TDRG (DCLT, DCDT)

Where DCLT = Increment in lift due to trim
DCDT Increment in drag due to trim

51. Subroutine TLNT is a triple-linear interpolation procedure.
It uses subroutines DLNT and LNTP. It is called with the
statement

CALL TLNT (XBAR, YBAR, ZBAR, FBAR, X, Y, Z, F, NX, NY, NZ,
NXMAX, NYMAX)

where XBAR = The X value at which a value of the function
is to be interpolated (I)

YBAR = The Y value at which a value of the function
is to be interpolated (I)

ZBAR = The Z value at which a value of the function
is to be interpolated (I)

FBAR = The interpolated value of the function F(X,Y,X)
(i)

X = The array of X values (I)
Y = The array of Y values (I)
Z = The array of Z values (I)
F = The three-dimension array F values (I)
NX = The size of the X array and the F array in

the X direction (I)
NY = The size of the Y array and the F array in

the Y direction (I)
NZ = The size of the Z array and the F array in

the Z direction (I)
NXMAX = The dimension of the F array in the X direction

in the calling routine (I)
NYMAX = The dimension of the F array in the Y direction

in the calling routine (I)
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52. Program VGEOM computes the geometry parameters that vary
with wing sweep for variable-sweep configurations. The program
is first called by program SURVEY at the forward and most aft
sweep positions in order to set up VGEOM for any arbitrary
sweep calculation. It is called with the statement

CALL OVERLAY (4HOVLY, 3, 1)

53. Subroutine WBAC computes the wing-body aerodynamic center loca-
tion. It first calculates the aerodynamic center of the wing
carry-over lift on the body and the aerodynamic center of the
forebody. A composite aerodynamic center is then computed.
Subroutines ACCR, DLNT and LNTP are used. It is called with
the statement

CALL WBAC (SPEED, XACR)

where SPEED = Mach number (I)
XACR = Aerodynamic center of the wing-body configu-

ration reference to the leading edge of the
exposed root chord

54. Subroutine WDRG calculates the wave drag for all the components
on the airplane and enters the results into COMMON OUTPUT. The
following subroutines are used: CDWH, CDWT, and CDWW. It is
called with the statement

CALL WDRG (FMACH)

where FMACH = Mach number

55. Subroutine WRITE prints the minimum drag increments calculated
by subroutine NUCDAM. The total drag increment on each component
is shown and the total increment due to each mode of damage is
also shown. It is called from subroutine NUCDAM with the
statement

CALL WRITE (J)

Where J = Number of the survey condition at which data are
being evaluated.

56. Subroutine WRITE2 prints a summary of the aerodynamic data that
are calculated by the AAT computer code. Lift and drag data
are shown for both the undamaged and damaged configurations.
It is called from subroutine NUCDAM by the statement
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CALL WRITE2 (J)

where J - Number of the survey condition at which data are
being evaluated.

57. Subroutine XINPT reads the card in the input deck that directs
the program to evaluate a damaged configuration, change para-
meters in the basic input, or end the problem. XINPT interprets
the message on the card and calls the appropriate subroutines
required to comply with the directive. It is called with the
statement

CALL OVERLAY (4HOVLY, 1, 0)

1
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4.3 COMMON BLOCK DESCRIPTIONS

Common blocks in the AAT procedure have been utilized in a
manner that helps the programmer keep track of variables that
are used. Most of the data'used internally are contained in one
of the following common blocks:

1. Common block INPUT contains all input data.

2. Common block CALC contains geometric parameters that are
computed by the program.

3. Common block OUTPUT contains the aerodynamic parameters
that are computed by the program.

4. Common block NUCOUT contains the aerodynamic data that
are computed for the damaged configuration.

Table 4-1 lists the name of each variable in the common block
INPUT as it is used in the programming statements. The position of
each variable within the common block is indicated, and a brief
description of each variable is given. Similar information for the
OUTPUT, CALC, and NUCOUT common blocks is given in Tables 4-2
through 4-4.
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TABLE 1

Variables in Common Block Input

A( VARIABLE NAME DESCRIPTION

Input Data Block #1 (General Information)

(1) NBODYS Number of Bodies

(2) NNAC Number of Nacelles

(3) NPNLS Number of Panels on Main Wing

(4) NHT Number of other lifting surfaces

(5) NVT Number of Non-Lifting Surfaces

(6) ISWP Indicator for Sweep

(7) IREF Indicator for Reference Alpha

(8) IWNG Indicator for Wing Planform Definition

(9) NAFO Number of airfoil ordinates

(10) METER Indicator for metric units

(11) SREF Reference Area

(12) CMAC** Reference Aerodynamic chord

(13) XKAC** :-Station of leading edge of CMAC

(14) ZCG Z-Station of CG

(15) TWIST Wing twist

(16) ROUGHK Surface Roughness Height (inches)

(17) FMISC Percent friction drag for misc. items

(18) NPODS NBODYS + NNAC

(19) SPLAN Planform Area

(20) TAPR Tip chord/root chord

(21) SWP Wing leading-edge sweep

(22) 1TRIM Trim Indicator

(23) RLE Leading-Edge radius

(24) TOCR Reference t/c for input airfoil (NAFO > 0)

(25) CLDR Reference CLD for input airfoil (NAFO > 0)

(26) TECH Technology Factor

(27) CONCL Conical Camber

(28) UPFUS Aft Fuselage Upsweep Angle

(29) AOB Aft Fuselage width-to-height ratio
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(Table 1 Continued)

A( VARIABLE NAME DESCRIPTION

Input Data Block #2 (Body Geometry)

(29+1) UNAME (I) Name of Body I, 1-1, 7

(36+1) DOD (1,1) Length

(43+1) (1,2) Width

(50+1) (1,3) Height

(57+1) (I,4)** Wetted area, Total for Type I Bodies

(64+1) (1,5) Interference Factor

(71+1) (1,6) Number of bodies of Type I

(78+1) (1,7)** Maximum cross-sectional area

(85+1) (1,8) Base atreamtube area

(92+1) (119) Nose length

(99+1) (1,10) Boattail length

(106+1) (1,11) Base drag area

(113+1) 1,12) Inlet area

(120+1) (1,13) Vacant

(127+1) (I,14)* Fineness ratio

(134+1) (1,15) Vacant (Reserved for future expansion)

(169+1) (1,20)

(Input Data Block #3 (Surface Geometry)

(176+1) SNAME(I) Name of surface I, 1-1,7

(183+1) SUB (I,1) Airfoil section type

(190+1) (1,2) Airfoil 2-D camber

(197+1) (1,3) Thickness ratio, t/c

(204+1) (1,4) Leading-edge sweep

(211+!) (1,5)* x/c for maximum t/c

(218+1) (1,6) Vacant

(225+1) (1,7)** Wetted Area (Total)

(232+1) (1,8) Exposed root chord

(239+1) (1,9) Tip chord

(246+1) (1,10) Exposed Semi-span

(253+1) (1,11) X-station at leading edge of root chord

(260+1) (1,12) Y-station at leading edge of root chord

(267+1) (1,13) Z-station at leading edge of root chord

(274+1) (1,14) Incidence

(281+1) (1,15) Vacant

(288+1) (1,16) Vacant
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(Table I Continued)

A( VARABLE NAME DESCRIPTION

(Input Data Block #3 (Surface Geometry), Continued)

(295+1) SUR (1.17)* Exposed taper ratio

(302+1) (I,18)* Exposed planform area (Total)

(309+1) (I,19)* Apect ratlo

(316+1) (I,20)* Characteristic length

(323+1) (1,21)* Sweep of quarter-chord

(330+1) (I,22)* Sweep of mid-chord

(337+1) (1,23)* Sweep of trailing edge

(344+1) (I,24)* Sweep of maximum thickness

(351+1) (1.25) Vacant, Reserved for future expansion

* 0

(386+1) (I30)

Input Data Block #4 (Arbitrary Airfoil)

VARIABLE NAME DESCRIPTION

(394-423) AFX(I) x/c for airfoil input, I - 1, 30

(424-453) AFC(I) Camber distribution

(455-483) AT(I) Thickness distribution

Input Data Block #5 (Variable Sweep)

A( VARIABLE NAME DESCRIPTION

(484) XPIVOT X-station of wing pivot

(485) YPIVOT Y-station of wing pivot

(486) Vacant

(487) ATSW Maximum aft sweep of leading edge

(488) AFTCB MAC of movable panel in aft position

(489) AFTOC t/c of movable panel in aft position

(490) AFTAW Awet of movable panel in aft position

Input Data Block #6 (Survey Conditions)

A( VARIABLE NAME DESCRIPTION

(491) NSURV Number of surveys

(492) NCLAS Number of evenly spaced CL's

(492+1) FMSURV(I) Mach numbers for surveys I 1 1, 20

(512+1) ALT(I) Altitude for surveys

(532+1) CG(I) X-station of cg for surveys, fraction
of MAC

(552+1) SWPV(I) Leading-edge sweep for surveys

(572+1) CLLO(I) Low CL for surveys

(592+1) CL}II(1) High CL for surveys

(612+1) Vacant
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(Table i Continued)

VARIABLE NAME DESCRIPTION

Input Data Block #7 (Adjustment Factors)

(632+1) IVAL(I) Indicator for parameters to be adjusted,1l-,20

(653) NXVAR Number of Mach numbers in table of Mach
function adjustment factors

(654) NADJ Number of parameters to be adjusted as

a function of Mach number

(655) NXCL Number of CL values in the table of lift

function adjustment factors

(656) NADJ2 Indicator for MCR

(656+1) X(I) Mach numbers for the table of Mach adjust-

ment factors 1-1,15

(672-806) YM(I,J) Multiplier factors, 1-15, J-9

(807-941'. YA(I,J) Adder factors, 1-15,J-9

(941+1) XCL(I) CL values for the table of lift function

adjustment factors, 1-1,15

Input Data Block #8

A(L VARIABLE NAME DESCRIPTION

(957)

Reserved for future expansion

(1641)

Input Data Block #9 (Damage Mode Indicators)

A( VARIABLE NAME DESCRIPTION

(1641+1) IDAM(1) Indicator to select damage modes,1-1,17

Input Data Block #10 (Body Damage Parameters)

A( VARIABLE NAME DESCRIPTION

(1661+1) DBOD(I,l) Roughness factor before damage on Body 1,1-1,17

(1668+1) (1,2) Roughness factor of d zed area on Body 1,1=1,17

(1675+1) (1,3) x/l where damage starts

(1682+1) (1,4) x/l where damage ends

(1689+1) (I,5) Fraction of area affect by damage

(1697-1731) (1,6)-(1,10) Vacant

(1731+1) (III) Number of forward-facing steps on Body 1,1-1,7

(1738+1) (1,12) Width of each step

(1745+1) (1,13) Height of each step

(1752+1) (1,14) x/l at first step

(1759+1) (1,15) X/1 at last step

(1767-1801) (I,16)-(1,20) Vacant
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(Table 1 Continued)

A( VARABIX NAME DESCRIPTION

(Input Data Block #10 (Body Damage Parameters), Continued)

(1801+1) DBOD(,21) Number of aft-facing steps on Body 1,1-1,7

(1808+1) (1,22) Width of each step

(1815+1) (1,23) Height of each step

(1822+1) (1,24) x1l at first step

(1829+1) (1,25) x/1 at last step

(1837-1871) (1,26)-(1,30) Vacant

(1871+1) (1,31) Total number of holes in Body 1,1-1,7

(1878+1) (1,32) Number of these holes over wing

(1885+1) (1,33) Length of each hole

(1892+1) (1,34) Width of each hole

(1899+1) (1,35) Depth of each hole

(1906+1) (1,36) x/l where first hole starts

(1913+1) (1,37) x/l where last hole starts

(1921+ 1) (1,38) Type hole

(1928-1941) (1,39)-(1,40) Vacant

(1941+1) (1,41) Total number of waves in Body 1,11,7

(1948+1) (1,42) Number of these waves over wing

(1955+1) (1,43) Length of each wave

(1962+1) (1,44) Width of each wave

(1969+1) (1,45) Amplitude of each wave

(1976+1) (1,46) xll where first wave starts

(1983+1) (1,47) x/l where last wave starts

(1990 -2001) (I,48Y (I,50) Vacant

(2001+1) (1,51) Number of protuberances on Bodyl,I-,7

(2018+1) (1,52) Height of each protuberance

(2025+1) (1,53) Parasite area of each protuberance, Sf

(2032+1) (1,54) x/l of first protuberance

(2039+1) (1,55) xll of last protuberance,

(2047-2081) (1,56) - (1,60) Vacant
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(Table 1 Continued)

A(2 VARIA13LE NAME DESCRIPTION

(Input Data Block #10 (Body Damage Parameters), Continued)

(2081+1) DBOL(I, 61) Frontal area of blunted body at point
of damage

(2088+1) (1,62) Id at point of damage

(2096-2151) (1,63)-(1,70) Vacant

(2152-2361) (I,71)-(I,100) Reserved for additional modes of body
damage

Input Data Block #11 (Surface Damage Parameters)

A(VARIABLE NAME DESCRIPTION

(2361+1) DSUR(I,l) Roughness factor before damage on surface 1,1-1,7

'1(2368+1) (1,2) Roughness factor after damage on surface 1,1-1,7

(2375+1) (1,3) x/c where damage starts

(2382+1) (1,4) x/c where damage ends

(2389+1) (1,5) Fraction of area affected by damage

(2396+1I) (1,6) Lower surface (0) or upper surface (1)

(2404-2431) (1,7)-(1,10) Vacant

(2431+1) (I'll) Number of forward-facing steps on~ surface I,
lower surface

(2438+1) (1,12) Number of forward facing steps on surface 1,
upper surface

(2445+1) (1,13) Width of each step

(2452+1) (1,14) Height of each step

(2459+1) (1,15) x/c at ft.rst step

(2466+1) (1,16) x/c at last step

(2474-2571) (1,17)-(1,20) Vacant

(2501+1) (1,21) No. of aft-facing steps on surface I,
lower surface

(2508+1) (1,22) No. of aft facing steps on surface 1,
upper surface

(2515+1) (1,23) Width of steps

(2522+1) (1,24) Height of steps

(2529+1) (1,25) x/c at first step

(2536+!) (1,26) x/c at last step

(2544-2571) (1,27)-(1,30) Vacant
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(Table I Continued)

A( VARIABLE NAME DESCRIPTION

(Input Data Block #11 (Surface Damage Parameters), Continued)

(2571+1) DSUR(I,31) No. of holes on surface I.lower surface

(2578+1) (1,32) No. of holes on surface l,upper surface

(2585+1) (1,33) Length of each hole

(2592+1) (1,34) Width of each hole

(2599+1) (1,35) Depth of each hole

(2606+1) (1,36) x/c where first hole starts

(2613+1) (1,37) x/c where last hole starts

(2620+1) (I,38) Type hole

(2627+1) (1,39) Porosity factor

(2634+1) (1,40) Vacant

(2641+1) (1,41) No. of waves on surface I, lower surface

(2648+1) (I,42) No. of waves on surface I, upper surface

(2655+1) (1,43) Length of each wave

(2662+1) (1,44) Width of each wave

(2669+1) (1,45) Amplitude of each wave

(2676+1) (1,46) x/c where first wave starts

(2683+1) (1,47) x/c where last wave starts

(2691-2711) (1,48) - (1,50) Vacant

(2711+1) (1,51) No. of protuberances on surface I,I1,,7

(2718+1) (1,52) Height of each protuberance

(2725+1) (1,53) Parasite area of each protuberance, &f

(2732+1) (1,54) x/c of first protuberance

(2739+1) (1,55) x/c of last protuberance

(2747-2781) (1,56) - (7,60) Vacant

(2785-3061) (1,61) - (I,100) Reserved for additional modes of surface damage

(3062) DWING (1) Ac/c - chord of missing leading edge

(3063) 2) 4inboard edge of missing leading edge

(3064) (3) A't span of missing leading edge

(3065) (4) z/t -'Ratio of leadig-edge to maximum thickness

(3066) (5) corner sharpness factor for leading edge

* (3067) (6) left, right, or both sides, leading edge

(3068) (7) Ac/c-- chord of missing trailing edge
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(Table I Continued)

VARIABLE NMME DESCRIPTION

(Input Data Block #11 (Surface Damage Parameters), Continued)

(3069) DWING(I,8) inboard edge of missing trailing edge

(3070) (9) 67 -span of missing trailing edge

(3071) (10) left, right, or both sides, trailing edge

(3072) (11) A'7-span of missing wing tip, left

(3073) (12) A17-span of missing wing tip, right

(3074) (13) moment arm of roll tritmning device

(3075) (14) Fraction of area lost from left H.T.

(3076) (15) Fraction of area lost from right H.T.

(3077) (16) Fraction of area lost from other surfaces

(3078) (17)

(3079) (18)

(3080) (19)

(3081) (20)

*Items marked with an asterisk are computed internally. But, since they logically group
with the input variables, they are stored as shown in Table I.

**Optional Input. If zero is input for these parameters, the value to be used will be
computed internally.
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TABLE 2
Variables In Common Block OUTPU1T

IL) VARIABLE DEFINITION

(1-21) CLTAB(21) Table of CL

(22-42) TABMCR(21) Table of Mach Critical

(43) CL CL Value for Survey

(44) CD CD at CL

(45) CM CM at CL

(46) ALPHA a at CL

(47) CDM CDin

(48) CDL Drag Due to Lift

(49) CDR Drag Rise at Lift

(50) CDRO Drag Rise at Zero Lift

(51) CLT Trimmed CL at a Corresponding to CL

(52) CDT Trimmed CD at a Corresponding to CL

(53) DH Trim Deflection (Horizontal)

(54) FK Polar Shape Factor

(55) DELCL Polar Displacement

(56) CMO Wing-Body Moment at Zero Lift

(57) DCMCL (dCM/dCL) Wing-Body

(58) XACWB A.C. Location-Wing-Body

(59) CLA Lift Curve Slope

(60) ALO Zero-Lift a

(61) R Leading-Edge Suction

(62) CMOH CM at DH=O

(63) XH Moment Arm Length From CG to ;/4 Horizontal Tail

(64) OMEGA Angle of Line Between CG and HT A.C.

(65) XCT Fuselage Station of CG Location

(66) EO Span Efficiency of Wing-Body, R-1

(67) BMCRB Body Mach Critical

(68) CLDE CL6e

(69) AKD Elevon Drag Factor

(70) XCP Elevon Center-of-Pressure

(71) DE Elevon Deflection

(72-94) Vacant

(95) DEDA dE/da

(96) CLAW Wing CL.

(97) CLAB Body CL.

(98) CLAT Tail CLO

(99) AH Tail Drag Factor
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(TABLE 2, Continued)

B( VARIABLE DEFINITION

(100) BH Tail Drag Factor

(101) APH Tail Incidence for Zero Lift

(102) CH Tail Drag Factor

(103) ABREAK Tail Drag Factor

(104) CLDH CL8

(105) CLPB Polar Break Lift Coefficient

(106) CLDB Drag Break (Polar)

(107) CLMAX C AX

(108) ABRK o at CLPB

(i09X AMAX a at Cix

(110) DAMAX A a max

(111) DEL Lift Curve Parameter

(112) CLS Lift Curve Parameter

(113) ARLO Aspect Ratio Boundary

(114) FMCRO Mach Critical at Zero Lift

(115) FML1 Mach Limit I

(116) I1ML2 Mach Limit 2

(117) CDC Camber Drag

(118) CLAMCR CLa at MCRO

(119) CLAML2 CLa at ML2

(120) CDMCR Wing Drag at MCR0

(121) CDML2 Wing Drag at ML2

(122) CDATM Wing Drag at M

(123-129) Vacant

(130) XACS Aerodynamic Center at Stall

(131) CDO CD at Zero Lift

(132) A2 Drag Rise Parameter

(133) A3 Drag Rise Parameter

(134) PL Drag Rise Parameter

(135) CDMISC Miscellaneous Drag

(136) Vacant

(137) CDAFT Aft End Upsweep Drag

(138-142) Vacant

(143) ALT Survey Condition

(144) SPEED Survey Condition

(145) SWEE, Survey Condition
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(TABlE 2, Continued)

B(VARIABLE DEFINITION

(146) JPASS Program Control Parameter

(147) Vacant

(148) RNOFT RN/FT

(149-153) TOTCD(5) Drag Table - Total

(154-188) CDSUR(I,J) Drag Table - Surfaces

(189-223) CDBOD(I,J) Drag Table - Bodies
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TABLE 3

Variables in Common Block CALC

VARIABLE NAME DESCRIPTION

(1) B02 Wing Semi-Span (b/2)

(2) DOB Body Dia./Wing Span (d/b)

(3) CR Wing Root Chord at Centerline

(4) SPLAN Theoretical Wing Planform Area

(5) XCRTE X-Sta. of Theor. Centerline Root Chord (CR) Tm iling
Edge

(6) SWPQC Equivalent Wing Quarter-Chord Sweep

(7) SWPMC Equivalent Wing Mid-Chord Sweep

(8) SWPTE Equivalent Wing Trailing-Edge Sweep

(9) SWMT Equivalent Wing Max. Thickness Sweep

(10) SEXW Equivalent Wing Exposed Area

(11) CBAR Equivalent Wing Exposed MAC

(12) TOCW Equivalent Wing Thickness Ratio

(13) CLD Equivalent Wing 2-D!Design CL

(14) ARXR Equivalent Wing Exposed Aspect Ratio

(15) CRX Chord Length at Wing Root (Exposed)

(16) CTX Chord Length at Wing Tip

(17) XRX X-Station at LE of Wing Root

(18) XTX X-Station at LE of Wing Tip

(19) YRX Y-Station at Wing Root

(20) YTX Y-Station at Wing Tip

(21) XB X-Station of LE of Wing MAC

(22) YB Y-Station of LE of Wing MAC

(23) SWET Outboard Panel Awet

(24) Vacant

(25) SWPLE Equivalent-Wing LE Sweep

(26) FOC Max. Camber Ordinate

(27) SWPR Variable-Sweep Angle (Outboard Panel)

(28) KPASS Program Control Indicators

(29) AR b2 /SPlan

(30) TR A (Equivalent Taper Ratio)

(31) YIX Span of Inboard Wing

(32) SIX Exposed Area of Inboard Wing

(33) ARI Aspect Ratio of Inboard Wing

(34) CBXP Root Chord of Equivalent Outboard Wing

(35) SOXP Exposed Area of Equivalent Outboard Wing

(36) AROP Aspect Ratio of Equivalent Outboard Wing

(37) DXQC 123 Equivalent Wing Parameter



(TABLE 3, Continued )

CO VARIABLE NAME DESCRIPTION

(38) TWIST Wing Twist

(39) WINC Winc Indidence

(40) XHT X-Station for HT 2

(41) TOCS t/c for Swept Panel

(42) CBAR2 Exposed CBAR for Swept Panel

(43) CLDS CLD for Swept Panel

(44) YOX Span of Outboard Swept Panel

(45) SWPMCS Mid Chord Sweep of Outboard Swept Pinel

(46) DA1 Correlation Factor for Variable Sweep

(47) DAC1 Correlation Factor for Variable Sweep

(48) DA2 Correlation Factor for Variable Sweep

(49) DAC2 Correlation Factor for Variable Sweep

(50) DTOC Correlation Factor for Variable Sweep
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TABLE 4
Variable%, in Common Block NUCOUr

D( VARIABLE DESCRIPTION

(1-119) DAMCD(IK) tICDmn on Each Component Due to Damage
I-Body or Surface No. 1=1,7
K=Mode No. K-1,17

(120-238), SYM(IK) Indicates Symmetrical Damage if SYM (I,J)-l.0
I-Body or Surface No. 1-1,7
K-Mode No. K-1,17

(239) DCDMIN Total 1CDmin Due to Damage

(239+1) ALP(I) Undamaged Aircraft a 1-1,21

(260+1) CL(I) Undamaged Aircraft CL

(281+1) CD(I) Undamaged Aircraft CD

(302+1) C0(I) Undamaged Aircraft CM

(323+1) CLT(I) Undamaged Aircraft Trimmed CL

(344+1) CDT(I) Undamaged Aircraft Trimmed CD

(365+1) CLP(I) Damaged Aircraft CL

(386+1) CDP(I) Damaged Aircraft CD

(407+1) CMP(I) Damaged Aircraft CM

(428+1) CLTP(I) Damaged Aircraft Trimmed CL

(449+1) CDTP(I) Damaged Aircraft Trimmed CD

(470+1) RCLA(I) Increment in CL That Produces Rolling Moment,
Caused by:

I-I Missing LE
1-2 Missing TE
1-3 Missing Left Wing Tip
1-4 Missing Right Wing Tip
1-5 Missing.Left H.T.
1=6 Missing Right H.T.

(477) DXAC Shift in Wing-Body A.C. (6 X/C)

(477+1) CROLL(I) Rolling Moment Coefficient Caused by Asymmetric Wing
or Tail Damage. Corresponds to ALP(I), 1-1,21.

(498+1) CDRT(I) Drag Due to Trimming Out the Rolling Moment, 1=1,21.
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4.4 PROGRAM LISTING

A complete listing of the program is shown in this section.
The subprograms and subroutines appear in the order in which they
occur within the program.
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CVF.PLAY (CVLY,0,O)

c 1 TxFl.14tP.I
c FtOP7QTCAL t1PCOArl .tEPCOIN'IAIrIC PPECICTItP pFpCEI)LRE

C'PFHth/INPL:T/ 4(0001)

Mlh* E t. /FLk(DAT21 ti'C'&)
rrtCN /YLK'TIL/ TTTLE(6)

2C0l F(PVAT(S~,1~b E TER INPUTY
C rLL C-VEvLt'r(4H[VLYplu)

C
IF TIOEC2 C- 3

C

C4I O V<LAY('P(rVLY#2,C)
C

011c~ (6s0))

CC TO 20

pr.
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C LAGi AIC.TAN INTUPOCLATICK
C 1 ) INc~fAsl~kG LIP DfCrEksIN(r- y AFA
c 2) LINEtO EITPAPCLATMN ONLY
C 3) 1, a Nt4F OF PCINHS LIIZFC IN INTEFF17LAT(ON
c 4 ) l, v TflAL Nt:M*PFR PF PCIN.TS V~ ) *IRAY
C 5) ( L~~Eeforr,LF.) YA a (.C
C I) IF * C ,LI fNt, s Kr C- 1 soY(IAr))YI

*~ ~ C UiFk.C1l T ~ERPOLATHNt AS 7F tCml'

-N

TrCmC.I.1) CC- TC 10

10 l'0uo.

1? 2 1 - N Cp
!)eYA.GEV(1)AYCYPAP.LE.X(I2)) GC TC 4C

20 CD IINLF.

11 1

C-C TO 4.5
C

40* lcCN*CT*) G(7 TC fO
45l I r.L T Z) GE. Tr 55

55 YSAPsY(Il)

IFtt.$/21 JJINI

N2 PO I :JNT
EL I.= to,
D 7% KxJpNT
IF (P *NE.r) ELL:(LL*(>XBAR-(l'))/tX(I)-X(K))

70 CV'NTINUr
8C Y'IC:'rEtP4ELL*YC1 )
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ruNCTION rLNT (Xp RP ,6RYFNXNYNYMADLOYDLCY)

C PO~UPLE LhCP*NCE I?-TEPPCLATIC

FIRARuQ.0

1F(VY*CT625) LflYs25
P(LOY.*I.P) LLX2NY

IF(Nr.C7.1) CC TO 10
CALi( LKTP (YEFPFP6;,Ysr(1,1 )#Nx#LLX)
CS TO 3U1

10 IYvLC
IFWIC-sY LDN

Ip21lap*
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c SUPROUTINE TL'NTtyrAFYPAFPPFeFAP, VZFKXKIK#Y~XNPX

C TPIPLI LINFAR INTFCPCLATC-P

Or' 10 Jml#N7
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SLIqPCT1WF LSPCF( WY,'~PPPShFEPI'.AIT)
cLF&ST SCLIAPES pr'LYNOtP!NhL CL'FVE FI1 St.PQCL'T7NE

£IIPNSIflN A( SF)phT(P ),P(P),T( E ),Y(IK)PRE(N )SA(~ )X(N)

EQUIVALC14CE (pp Si, B)

It wUMP41

Pr 10 S(X(J)

iC CN7 b7

CC' 7 11, 11

P F(I) zO.M

1(1 .0rCC1 Lv1,4N
( ~( L J / xm1LX(])
r 14 I('2,mP

14 1(K41 )w2.07*(2)*T(K)-T(K-1)

CC- 11 K=I,I I
15 4tU 1)sw.Ik,)+T(K)*T( I)

rr*, 13 L - pI I

E' 12 -lpv

C-0 Tr' 100
16 CONTIN'UE

IF (1, .LF. 11P) IT -142
Ir (PMP CGT. 7) IT a 19F

Tr-((MP.LT.1),C..CP.GT.7)) LALL EYIT
CO~ TO (2tj2I,22P2,24,25#2tp M F

9h ( 2) a 5T ()
Or~ TO 27

21 S.(1 )-2.*ST(3)V"MAY(2)

Or 7 C 27
'2 SAC i)s4.*ST(4) /)MtY(?)

Or T'n 27
29 1(2): 1.*T(6)/YP4Y(5)

S k (5~)'C * S1C )(2) -*ST' 4 ' C £ ) ) /IY~I X 3 ) )

CC TC 27
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St (C ) EST (2 )-?.*ST( 4)!.*STui) ) /MAX (1)

CC TO? 27
2t S1()zt4.*ST(F)MY(7)

S )u 2 . 0 'z 7 -F * ~T +i ** T (7) / YldX 2?

27 Ul ?9 KvIN

Q~ 2c: I -1,M

2P nKTNLE PE () S IM-Y(K)
29 COI'TINLF

('C ?Z J,2,N
3C ! TCZS TC4611(RE(I) )

Sl(=SI C A C I*1* 77 4 "3 f) (0 E AN ~l1414214)

10-) C'ThI 7INL E

('ET 80.0

C Sf2LUT1CD CF t'sTF1Y A*X S
c N 11C. 9OF RC S At'l CO~rt'NS IN MtTP'I A
C V* VC. CF CCLIONS I "'ATRIY
C it IC. CF rl(v! it, Appt.y A
C IP hC (3 0 lc-k~s IN~ 14t FL
C P rFT SCt.LED VALLIF (UF 0&TEPlINANT
C IF i MC FOR~ KC Fpc~p, 21 S1NGut~k VAJQTY

iF (ARSM&I,J)) C-T. APS(APAY)) AM.4Y Ma
210 CONT1ILE

nF z PET * bytY
I5 (tYAY *EC* *%') GO~ TO ieo

220 A(IT, J ) = t .,J) IAt'AX
C'C 23C ? G La I

230 P (I sL ) z 2(1 D L AAAY
24(.J CPCNTII.LF

I NT ) ,-i 6
5C IE; C

60 Dl rl 40 1IjoN T

UC 7u Ju)t,I
P (AV'Z ( (J)N) *LT. APW6IAM) C~C TO 70

70 Cfl'TINLE
I~ a Dt * A-AY

IF (K .EO. I ) CC 10 200
UET = -DE<T

tVa A(IJ)
t 10 *J SbAI(,I

80 132I"U



IF M*IPI) PE~o 0-) GO TO l~v
TF (A(KuI) *EC. u.) GO TO 130
ERAS -U1)/A,)
CC 110 Ju16,N

110 A(KJ) a FRAS A A( I pJ) 4 f (KpJ
DO 12C LuIPP.

120 F(KL) a ERAS 8 (BI PL ) + B(KL)
130 CCKTI LE

140 NTIINUE
110 FiT ' ' ET * W(IpN)
IF (A(NPN) *EQ. 0.) CCr in 1eo

150 DE 160 .jultm
10B( X L) (Nd I /keJXPNX)

I(F X [LEB 1) CC TO rlC

DC 170 Lu1,t?
170 B(JL) a (J#L) - k(NYPL) ft UJPX)

C~o TO 150
180 IFP al

GO TO 16
END
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SUB~ROUTINE TCPG(DCLTDCDT)

C

CO V N / A C PC ,X fl E A X ,, , - ' ( !C E0 )~F ~ lE
CC:AON /CUIPUT/ CLTAP(21)t IhEFMCR(21)o
1 CL, COP Cm, AIPFP, CFF, CCL, COP, Cf)FC, CITs COT,
2 Pf P F~p PLCL, CPC, flCMCI tU CLA, Air,

5 CLPe, CLLVPP CLMAY, C2M7) FPL1,FrL2, CC.

C

C

CC-CQ -(XCG -XLE1)/CRX
XhlC

C A,* SHPIS10 P0SITYCN FOP STALLED INvG A8E'VE CLOE

I(CL.C*T.CLDF ) AC Y AC~.B + (YACS - W.ACf) 4 ((CL-CLrCP)/
1c(CL.CI.CLMAX )XkC YAXCS (~~XC1P)*

DCV'CL -(CGCCP XACW6 * CFY/CMAC
CH '0.0

CLTAIL a CLtT * tALPHA - IFSTAP) + CL',I. * Oh'
CL 5 CL - LTtTL
)'LT =XIH *CC.$((FiGA - ALPI-l/117.3) /0C~A

C - C1,0 +(CCE-CO - YAC ) *CQ~fC?,AC * CLVAE -CLTAIL * LI
CM~op CM

IF( ()1r -i.EC-I ,tE,) GC 10 tO
04H CVI(CLf)H 4 XLT)
C M a 0.0

60COtTItNUE

IFC DH.llEC..C) GE~ Tr 7CO
YCLIFa(C * ('X -XOI CLl

70 C OTIU
10 TF ('E.ECo.C.C) 'GP TO 1CO

OCLI OI a PF CLr* *

CCL'T a CCCT + ACt' * OF**
C
20) PETLFN
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i SUPROUTINE AERMCPIEED, CIA)

C LIFT CURVE SLCPE
C

C0i~lAON ILLKCLA/ SPLAK, TnC, TAPFRP ARws, rp'STR# CLC, CMI, 00E,
I FFSL, Sl.Fmc, SPEP

C
C

CGSZ a C&S(SWPIPC)

IF( SPEEDsLTelo0 ) TWOO -'1.4 FF!LISCFT(l.-SPEEV**2)

C
CSLS0- a (10.(, + 0o,91 * AR'S**3)/(I10.0 + tRvs**3)
27ASTQ a (SL'rO + (1.0 -CSUPH~ * (1.v - CCSZ)*4Z
ZV~STF0 - ZStF5t
Z!ASTR Zl'STR + (PlSTP

7 . -;'.0 4TC *( .*3/4 +APrJs**3))
1 *CLeSZ**1.5* (1.ij 4 lo5*CLP**1.5)

IF( ZV-109CT.ZST(C0 ) 2tM10a ZMSTPO
7P1 s 2mbo + np.
IF( ZMI.CT.7m4STQ ) ZMSTR - ZM1

2 2 zZVI + TC01 + fMl*0.5
7M30 x 1.0 + TOC

*~ ~ IF( 2.Gol*j r3 ) 7M3 a 7fA2 4 TOC

I 7(Z ?.NF.7 '1) SIGIl - 0.!5*((SPEEt,-?1/" -7tA3))-
IF( 2!3o'Es2tO2) !IG2 x .*(.~ + (!FEED -ZF2)/(2V3 -7M2)

C

VTI CL =(TCC - TC~Ct)iCrS2
I ;( ~T CC L .L T .%.) C TOC L -a 0

0 D Tw t * DT( CL
IF( OjPCLoC*1.C.(7) PTOCL - 0.07
IF( APkDTc.T.C.1 ) AROT 0.1.

o A)OMA a 9 .0 * (C) TCC L(1.Lu 4 0. 5 * AQPT))IWho GAMMA
PC( Zm3u.NE.Zr10 ) CAtiA z rbvA0 *CZV3-ZV1)/(7V20-ZV1O)

C IF (CArA.GT.ChC ) (b Av bt
YF * 116*0 43.O*APVS**2)I(P.0 4.*P~i2
YKP *C1.C +OC5)*(1.C -DCB)**YF

1F(PFE.c..Zr.A~~s~~r.E.Z?)XYT 1.0 -Ut.C*SlC-1*(1.C
1 -SIGI))**i # .A~
IF(SPEE0*.GT.Z22AK),SEP.LE.2M3 ) YKT 1.u -(A.C*SIG2*C1.0

5 CCJNTINLE
C

YX a 260 + 0.f,61AA7 # SCPT(TAPER) -TAI'ER4*2

y a (I.u + FT ARWSM/3.0 + PI APWS) * Y1
T'~CS 1.0

IF( ZP'TR.LTo1.C ) TICS -1. + FPSLiSCF1(1.-7PSTF**2)

CLAC (TV0S 4 FT 0 tPSMITl 05 + SCFT(TW C + (1.0-
1 COS?**~~ * (AP',S/(P.c*CCSZ))**2 ) )

MF SPEEACToC.O ) zL16P - (SPLEfl - 7P'tTP) * (1.0 +
1 (ZVS7P/SFEErA*4Y )*42

21 v PI * A'WS I CLtO
71 - 3.0 s 21 * ( 21 - ).0 ) CCS2**C.E67
Z Z1'STR * rL AO 4 tl'S**2/Zl

IF(SPEEf,9CToZPSTR) c-n TO 10
CLAP *,cFI# r*pS/Tir + SOR1'r. 4 (1.0-
1 CCSZ*619333t *(FE/PT)*o6)*AI (9C-Z)

60 TO 2013



10 CLAP * 10(57.3 *((ZMSTR/SPEFD)**Z MtLG P fTAP/4.*)

C
C

* C 2C CONTINUE

CL?. Ct 6A * XKT *YKF * SPLtNISPEF

25 IF( KPRIlNT(M1.EO.0 CC( TO 30'
WRITE(6,1CC0) PFrFO Ct , CL, KTp X~ PL hNo SFF F,

1 Zt4Sl~, ZVI#, Zv2p 2F?? C(SZ C$L'eC, F['T,

1C.ji Fr RAT(10X*AEP2 DLPP*o 6,~s , rIqcop TI5* 5)~
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BLOCK DATA
C

S AtA(2?)) PFE(??), (CC(??)# rflP(2?), YTT(22),

I xrYo(o)p YXi'NI(6), ?1^ A(tp),
S XFDt'C4), YFt'UA)p 2PG66)# F5(r6I(4pA,6)p

I MAP, THANS, L'Y, tAPCe) Fv~P(1)p

5 NJYIN15v YJNit(6)t ?Ylt15, YIII1'(!)t
S FrUT15SU,5), FUi.T1Ite,5),
I Y! ( ), Yl(e),p XS(A),# YC ( EI, Y( 5),o YrCL ( 5 1,
S Y5WF(7)p YTF(4), FEP.S(7,4), FUI7('.4)p
I XCLrP(7), YAKBM7

I YP(4)p YrY(P) YM('.)p CTtIl(Ep4), CTMP8#4),q
I X)CLMC13), YYD'Y(&), 9Cir>(lP,)p x)'2(c)p

SYYPtU ) , F DC .y F( p ,), Ytc), YP ( 4),
$2Cl),YtST(),F tPf'( p YU t) DI~i~

s XYYCLtS), FCLr~y(qe),
I XH12), Y(7) XF(12,7)

C
COPMON' /PlKtT3XkC.F3(17), COMKB(17),
1 YL CO" () f P6Y 3Cr5I C cr C2 ( 6,p

2 ~~~rC3 , C13' L Xl0 3,.
3 YWH~3(32)p CPF3113)
4 Zv t CtI-'( 13 p C P A3 (13) r4 '7

Y XLOH4 112) y Y4 ( 7 )C1(1
6 RtTrOGrE) p t e t-I C C tA( 3( I p
7 X L Q r( 6) p Vt"CA &6) C C?(4(6 E
8 0O[T A 1(6) p AR I( ') o CLAIC(6p5 ) p
9 OFT62(H , S PCC2(5) p CLA2(6,95)
1 ET 73CH) p CLABM #
2 DITA4 (f) p tp 4( p CL A4 5)

4 FIAI6M p CLttUf) t~ C(66
5 0 E cr CC(6) p CCOCt(Ee)

1 OETtlFM) SV)CCI?('5) WM ! pACS
2 FTAI13(b) ,YtCBM&
3 U l At P k14(- 1 Y tC 4 E5) 1
4 'F T 115(f ) Is G.C1 rd(5 ) p Y AC(e5 t ,
5 F 1 AT 16.(.6y k ICA(F p
6 DC CC7(5) p XtC 7 5 p
7 OC CCE 5) x A c p

q C1C'2(6) p FF2U-) p
1 Z~p (10y t Yt ( 10 1

CflMICIN /ELKO.&T5/ FPtV(t), YTPP(4), FYE(&,), FKCC'6,4),
1 !P'.I (11),YTPR?C(, FS (1,
2 $PtN3(6),- TPP 4(4), FF'(I','),
3 5 p A I C , , y p pII( 5),. FkU, t5),p
4 !PkN5('J4, YE'FI (3) FXF(5,2?)

C

ICT& YSWPL / jOo.7'.5?,.34q9,.p5236,.6q01l?po72L61.O4719,
1 I1344t,1.?2I7?3,1*?43,;, 1 *5,7079 /p
2 YFPIN / G.53, 0'.53, 0.52, Ce.5p ,,0(5, C-.49, 0.45,

C 3 0.39, Lj.3vt 0.12P 0.1C, /

NUT OCT / 0.0, s*4p .8p 1.2, 1.96,p 1.0,e 2., 2.4, 2.F, ?.2,3.6,4./i
1 ATSW / Is, 2., ?., 4., 5., 6. /p

C 2 TPOT / Co., 0.2, 0,25, Co33, 0.5, 1.C/

C FIC. 4.1.4.2-22 DtTCr-P
N~TA FXtCi/.25, .2-4,*23,.22, .20,.1, .17,.25,.#2Pp37,.40, .42,

1 7*0.33, *3 .44, .4f, .495,l .5
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2 42, .44P .45, .46P, &poM sO t .6, .s6P .5 7,P2*.8
3 .50, .53, .55, .5?6,.6C, .62, 6*0t7,

4 .5k, .62P of6p ot'CS,.73, #755,.8?, Pp 9~ 79P .765,.7, .75p5 '5P, .72, .76P 97;p *P3, .76!,,. .-C, o9C, .27, .85, f~4p
6 .29, .27, *25, .2'5P .23,p .21r.,,20, F.?F .?3 o* 39, .44 .4b,
7 . .0 r.1 B. s5j5', ~ 5.4 57p t" , fL' Op~ .o2 f.5p4t !p , *9f cP s

9 46P 01. p ~p .70, o.7 3, .76,

F82 ?8, .6 1;5p2:1.01,1.0, F.l, 9c , . -

A 7,p.t~ C p73 o73 .0, 7P .? -.pE t, .8'o,.U' ,.e q? .c 5,

0 .50, .;2# .46, .42. .40, o.3~o~l .3, 42, oS, .60, .70, 1.76,p

'V 5 49 o,471.',4,1.'f51 .6,1P .0..1 fF t75 71,7) 7.

I8 2 s3 0.0, -. 2 p 5 - . 9 o -. 73P, -. 0p(68, 4Pe 7 .'
9 o05 4P.0,p -. C ? 4 S .0* 7 , -5p. 4 p93, Pa 7.01 , &tCp& f4

, 500,0, --. 0s0I02,' p#6P1o~ -. C p .C Cl -!.v2
0 3P.- .32, -.0 3Po C.9CC?7 , P iC4, .CPoC p94 52p,'
P 5j 9 . 52 -. 52)51~ -,oC266 s ,.002p*EfC, -.Ct1, , 71p
5 C o0 -. o, -.726 -.7302o7,p9I -0 */
FbT 6 0Y F Io 0.2 1.1; e , o1.4, 1.94, 2. cF . , 1sC,1sC7,19C p1-0
1 1~ . tit , 0.3, 0.~ .5 pC.p19 2 , C SpI. , 1/, l~.p1*2,1*1
T l21 l205/ 3.2,1*23,5.4,1934 lB,5 .5, 1,4.21 4.029,4.517e,
3: oOPse o.4,5.o4,7.4G 3,L.34, :423,4 .3C, of12 7CPb76,
4 7,o' 74!psE.7, .7p *7# ot 527,5.432,0 *FF, *7691,
5 .37 1 o2.l2c,.1P8,.vlo4,1o.7JI0a84fS,
y6 * o .226.78, 5.4326, 1.33,1.63P,6 759

C FIGURE 4.194e?-2 P OTCCP **
Ct16 X9D4 / O.. 1., (7 2.,l~ 9E767 1 47,/

1 YPr4 / -2.0, 1.5, 3., .0 I, s
2 Z80 A f1 0 , C G. '5, ., . 5 ,
3 FEC-l I*9C O..15.Op 17,.,.15 .17, .*C2 -000p.519 150
4 .16,.? .2,j'7 .1,?,.2.,C1,2,. ,G7Pao,.1F,.25 ?,3,
5 COOP3,. .9 -.,l .'.12,.4,4 05. 43,. 4 ,,.5,* 4 5. 4

7.55,P .06oQ2,.22 .66.65,.653.6C4, 65,*.6,

2 56oCk F8062 9 u.0.132p.-7,.JFjeU.,.p2 - o1qC2I5o0.1'2*1C.

2, .,.43.4 .65, . Ci,.4I .- 066P -.CO, -#C12#.43*52
*~~~~~ 3o~ .0,57,.5$,5 ,6,@j,016, .0,C7 .64,26,.636,

13



4 s*,3# s721 s Op.77, .7ep .792p Pp.79 t.792#7, e3 F
t *P.,.3.,.,3.,.,.23).2-'.5,,*.!p5 /,~2*2P

7 e 6 *35p *36,p. 3Pps2( p365p .4?,.45,s a26), 40G5p2* .45 ro. ?6,3*.475P

9 *75p3*.7*735,.7Pp*.7q5, .E 1 .75 ,?* . p. 7 1 , 34 .8 2,

2 1.17pl.0u1.C3) 1 e ,17pl1,1 1. 0ep Ie ECF* 171 0',2*1eUt5pl.17,
3 3*1.,0

DATA XIN13/ C.0,1., Pop ?., 4., 54, 6.,p 7 ., P ., 20. /so
I. YIN 13 / 0, 20.0, 35.0, 50.0, 6".C, 72. 5, 9C C /P
2 ZCUiTl3I &GC-q7?,.C0073,.(JCq3p*N9p a( if cpL(-A7# 00.0jCp
3 097?,(073,Crl.0', .(.F9,.CCF7s44*.0CF6,

4 ~ .C(17p ,.e7P.CCc;-,.C(c6zs.tceFC,.0E72,4*oCC662p
5 sQ,9. s 4*E,*JO2P*UPLrpC 2 0.0C6,63p
6 o*GOq3p 00C42 3,.0Geq7p *CC i2pCCf75P .CU 4* *C)F541
7 .00C3, .0Cql, .CC6E, CC87, .CC'-E?,.C3F5,A*C'0.0844t

DATA ZC'T14/1.2F,1 .2e,1.27, ±.2,1.l24i. ?3,1227,1.217,2*1.21,
1 1.2e#, 281.,7,1.?2,1p.244t.1.233,1.l227,1.217,2*1.21,

2 1,224pl6??4,1.3]j1 * 2 q5,. ] .p61281.421.3
2 1 . 3( I *? e , 1a3 5, I.33, 1.31, .?2123121? .25p
4, 1 .392, 1.392?,] .2%13, FC]. I.331?7,* .27,
5 1.403, 1,403,1,3", 1 . '27 ,1i,.2,3,12F2*.8

DATA APAP / 22,0, 21.7, 19.2, 18.25t 22.0 21.2, 15.2, 27.0,11.75,
1 24.,?4.,22,20.,20.,19., 17.j,e.2q.,27e,25., 2*0. /p
2 PMAP / 4 * 1.75, 3 * 2.0, 4 * 0.0

DATA NXIN15/ 6 /p
1 Y YN1/ 0 .0, 0*. ,0.6, 0.8, 0.9, 1.0, /p
2 NYTN15/ 5 /p
3 YItN15 t 0.0, 5.0, 15.0, 20.P 23.0 /P
4 FGUT15/ 0.Ft5, 0.756P C*71p C.tp 0.51, 0.45,9
5 0#865p 0.7561 Ce?], C.6p 0.51, 0.45,
6 0#925, 0 C65) 0 95F,.SL5,sEl5,' Nh7F
7 0.97P, 1.02,1.03, 1.02, . 9, Ce975P
e 0C C.9 1.04t,.5, 1.05, 1*6G's14 /P
9 FCUT16/ 6 * 1.0, 1.05,p 1.04, 1.C2,.94p#P8,F4,
1 1.C5 , 1 .05, 1 (, 1 cli, 0.99;5, 0985,
2 6 *1.0',p & * 1.05 /

DATA Y 1 / 0. 7243, 0,8727p 1.0472p 1.2237, 1.3963, 1.5708 /p
1 Y1 t U#FS, 0.#69. C.t75p 0.51, C*4 3p 0.4e I,
2 X; / 006&650C.52,60 1,~lC.8727,1.0472,1.2217,1.3963,1.6/,
3 Y 9 / CI. p.625,.435,.35,C.375,D.*447,C.47b, 0.48 /,
4 XhR 1I 10,p 2.o3,p 3.90, 4.,0, 5 9C /
5 YVCL /-0.16, 0.0, 0#05, 0.0F5, 0.0855

DATA WA F*4824SE-4, 8*C?417E-', 3I.'el?22E-6, -1,72323F-3,
4 ~ 2.1-297FE-3# 1.Bf146E-4p 3,79200-E-5, 15 * 0.0 /P

SBB -.029t429, .C3?4Q676, -#.G14?(4 9 p .0310185,
-.073C.5, -4.C"767E-3, -1 .0359t5f-3, 15 4 0.0 /,

7 CCC RI 325Y 1,159c:,- 1.G3P25, '5&P7 1,57142, .712684,
8 *639 CL, 0.0. 0.0,p 5 # l1.159 3 * .27!475,
9 3 * 3.3057, 0.0 0.0 /P
1 ODD /-?.47C02p -1.71448, -1.9292, -s!5q96F, -2.9S9
2 .0158291, .060772e, 15 * 0.0 /s
3 XTT / 35, #375p, .41,p *45, *37., .3c., .42p .371p, .5p *.,
4 ., ', e .5 *, p.e69,? p .4,p .5p . *4 p.e5, 0.0, C 0 /
DATA XFWP / 0.0, b1, 20.0, 30.0, 4(Cp 5C00 6C*0 /,

1 Y T / 0.0, 0.*25, 0.5# 1#U I,
2 FEP35 / 0-.94, C.951,0.9( ,6F, C .973j,0.974,0O.971,
3 0602c,.riC95,'970C9Q.r809 09A

5 0.9c,, cg2,0.9 tC.97.5,U.C5,'iC.?,863 /p
6 FFP7 I .c*)C,.*q07j,(C3, 93b,0.964,O.948 ,0.942)

9 0 qc6p,#lcc~,( .9*7PU 9 pC.961,C c24p,0.P
9 0.p60c,8,.1.,09 .CP7,.33,C.79/

DATA XCL0R / l U:3 u3) 0.e4, p., 0.*6, C, 2.s0 /p
1 YAKB 0 033 0 352,0#44,0#E25,1.#0#1.'7, 2.0/

DATA YTR / 00 0.1, 0#2, 0.,'- G.5, 1.0 /,
1 YC1 / 0.0,0225,0.47,0.5,p0.32, 0.0 /p
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-- .T- _J -z - .. . .. -., -. J : .- .. - -.j .,% 7 -/ ' . . T 
: :  :

2 YC2 I 0o0,0.?2,0o5, 0.91, 1.05, ,.F5 I,
3 XSWP1 1 0.0 3C.0, 50.0, 60.0 Ip
4 YA / 0.9., 10', 1.2, 1.3 ,p
5 YB I 0.0, 0,2, 0.5, 0.71 /,
6 YrY I 0.0, 2.o, 2.25 , 2.5, 3.0,p 4.0, 4.5, 10.0 I,
7 v A 1 , 2 0. 1 '.4p 1.0

DATA CTAS I F * 0.0, .-('2o,-.02,-.2,-.2p-.355,-.4 1,-.45-.e45,
9 .12,.2 , -. 36, - -. , -. 6L -. 72, -. 72,
1 .,Bp .5P, -. 15, -. 34, -_ 7 -o7f -e¢2, -. 92 /p
2 DTAB I e , 0.0, -. 0P.5,-.C,85,, .0, .LF 05 .C45o .02,.02,.02,
3 -. 2 o .2 -. CIp -. 02, -, C?, -o. C, -.CQ, -. c,e0.c/,
.,11 XXCLV I O.Op .2, .4p .6 .p, 1. 1.2, 1.6, ?.0, 2.4, 2.E,
5 3.2, 4.4 /,
6 YYDY / 0.0, .25, .5, .75, 1.0, 10.0 1
DATA FCLMX I 0.Q, 1.375, 1.57,-1.45, 1f 45, 1..':75, 1.:, 1.14p

8 1.02, .c6p .9p, qlp .C, .7E, 1.2e, 1. , 1.5,
9 1.56 , 1 p.?3, 1.11p 1.e, ..9. o 8p F8, .875,
1 .fP, 1. I, 1.4, 1.47, 1.475P 1.11 1.27, 1.Cb,
2 9075, .Q2, .E, .F5, .F., .6, 1.1, 1*-, 1.375,
3 1o'A5, 1.32, 1.23, I.06, . , . , .65, .E 4, .F3,
4 .1,.C2p 1.2, 1.2 > 1.31, 1.27, 1.19. 1.o4, I94 p
5 .Pp .F4 . 2,F.31 .2 .A, I.C2, 1.2, 1.29, 1.B1,
6 1.27 , 1.1, 1.02, .ql, .F5, .f2, .F, . I,
7 XWC2 / 0.0 , 2., , :, I I. i, 10. 2. , 14 ., 20.I,
8 YVMACH 1 0.0, 0.2, 0.1, C46. 1.0 IO
9 FDCLtX I -.11, -.o 0P C.O .115, .23, .335, .36, .22, O.C,
1 -.11, -.06, 0.0, .115, .22, .315, .3, .22, 0.C
2 -911, -. OF, .OO, .1, .2, .3, .32, .18, 0.0,
2 -.ll -.CS, CC.# .Oe, .15, .21, .205, .08, 100.0/C

C *, FIGLRE 4.1.1.,-5, DATCO M ,,*

DATA X'Y1 I O.C, 1.1, 2.25, 2.5, 3.0u, 3.5, 4., 4.', 6. /p
1 YXI T / 0.3, C.35, o( 0.45./,
2 7rlAX I 0.8p C.E, 1.315,1.143,1.5FP,.,FI.54,1.47,1.41,
3 0.P, C.8, 1.315,1.43,1.51,1.5s,1.4q,1.41,i.36,
4 0.8, C.6, 1.315,1.391.45,1.45,!.43,1.351.341
5 0.6, O.e, 1.3, 1.3 ,.? j ,1.3f,1.32,1.32,1.32/
6 XDY2 I 0.0,1.0,?.2,2.1,3.C,5.2,10.0 I,
7 YFCC I 0., 2.0, 4 ., .C, .C, I C:.C I,
8 ZOCiM I 10 ., 0.13, 0.15, 09145,0.05, O.0,
9 .0, C.11,C.27 5,0.3 ,0. 2, F.2,C .IC,C.C1 C0.1,0.2I 0.41',L.1t5,G,.45,C ..20,L. 17,C.0,
2 C .2 0 .&.C,r).eC,C(.6ZG,..60,0.3c, C.?250.0,
3 O. 2,jv.40,0.bG, 0. 620,C .6Ce (.?3,C. ?~.0. /

DATA Z2DCIM/ .*0.,.I5,.2, .2F, .27, .I, .uT, .07,
1:1 2,.4 47, .41, .26, o.1?2 p.12,

2 .?, ,41, t .60, .p55, .?5, .17, .17,
3 .3,.5 , .68, .e5, .60, ,3Qp .20, .20,
4 .33,.52, .68, .65 .60, .9, .7C, .20 I

DATA N SP I 0.0, 10.0, 2C.O, 30.0, 4C.0, 5C.C, 60.0, O0.Ol,
1 YDYA I u.C, 1.2, 2.0, 3.0, 4.0, 5v.( i,
2 FDA I 1.8, p2?, ?. 4 , 5.o0 7.4, Ifo., 1.4, 12.4,
3 1.6 , 2.2, 3.', 5.-C, 7.', I(. i, 12. , 13.14,
4 0.1, 1.1, 2.3, 3:, 5.?, .7., c o ;q ,
5 1.3, 1.7, 2.", ?.2, 1., 5.3 , .7 , E,7 ,
6 2.2, 2.0, .1, 2 .?, 2 2.6, ? .25, 3.25,
7 2.?> 2., 2.1, 2.?, 2.5, 2,.o, 3.5, 3.25 I

DATA XAP I 0.0, 1.0, 2.0, 3.0, 41.0, 0.C I,
1 YCD 1 -1., -.7!, -.5, -. 25, 0.C, .2', .5, .75 I,
2 FKVOF I1 1.57, 1.7', F.C2, 92, 2.5E, 2.75,
3 1.7P,' 1. 95, 2.1E, 2.5?, ..Pr, 2.4,0,
4 2.03, '.21, 2.42, 2.7I, 3.C.0, 3.15,
5 2.4F, 2.60, 2.73, 2.c2 3.1S 3.33,
6 ?.13, 3.15, 3.20, 3. , . t, 3.60,

* 7 ?#7c# ?.FC, eI, ?oe2 , ' 3.Ff p 3.SP p
et * 4.45, &. *9 1~

DATA XAKC0 I 0.U, .,60P, t i.346,2094,.27q2,.3490,. 4E8, .4Fe6,
* 1 0.5584, 0.L 9i(

2 YPTC I 0.0, .03, 0.05 C.O., 0.12, (.16, C.5 I,
3 FRA I * 1 ,,o", 7, .7,, C.C,

5 1.0,.84,.72,.4%,. 34,. 22,. ic..142, ., 0.C,
6 1.U,.o0, .58, 75FotI?,.46,.3 ,,.25, .17, ,.0,
7 1.0,.l f8p.*P 14po?2,of2,.52,.3f, .2?, 0.0,
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8 1.O .92' a95,.sF35E,.76,tott~jso6t,p .46P .?5, O.C,
9 ~ 1 O,9 25,*E5,. E35p 76#sfE5po'(5, .46, *3!p 0.0 /

DATA XC2 / 0.0, 1.0t 2.0, 3.0, '.C, .0
1 YA5T / Cot?0 2.0. 3.0, 4.Upe 5 .(,p t.tpl .ov 9:0o 32.0 /p

? FDtM /I p(. spls!#.50.po5p 8 -

6 -8.,-7*p- p-3.,p-loCo5
7 XCT / 4 .0,p 60, F s , 1C..~p l2, 1AtC /p
8 YM / 0.?, 0.4, 0.6f, ':8, I .C /N

q F0,AP.2 / C.,1.5,4.,7.2,1.,*p. C.,.P,3.,e.,9.5,13.5,

2 U., *Fp ?.p 6.# 9.5, 1305/
C tU X X I 0 .0, .2, .4# .6, .8, 1., 1.2, 1.6p,2.0 /p

1 FCLMXY / C,7) 1 o2, 1 27, 1 43, 1.4pI o B 51 .25p1.CFP,99.9
1 p 51 0, #3C2,3 p,1I7,.98
3 *55,1 0,1.p,1 oI a23 1A pI o2 L,1 #15 p #0 4,p .6,
4 *,1,.91l,.,1151.i3pleC2.9135,
5 .5,;I jC,I(1.9 ~1 s17.91 s2 Up1 o165,.1,.,91I

C
D0AT t X Y C.0,.,8 p1sp1 ,.2 pI4#1*6p2oC,2s4r2.Fp?*2p3.?7 /p

I X YI .. 29.75.IE.4C.331U ,
2 x F /* C~
3 P I1.s . I., t 3 2q pC.oC,,
4 7* 1 .9 3 5, p.7 5 5, .51.? 5,0.0,

51.C, .97,.95 , 97, 1.U,- .c .P , s.69,1 .52 .8,118 5 , 00,
67).clj,90095)1:60,q'~p 5Y? p3 .4 F, .31 p15(,v0 C,

7 *7C p~,. 4 p p ],.?p7,.1'FC'

C

C
C

* D**** b A T AC FJ / R a Ap C C o E E 0 o A p 0 .' bp 0 p eqp *C4*
1 *ol *4.4*4 *4*j *#4*s~ *jp2.? .

C
C CrDCPRSSHrLTTYFAC.R, -1 F -l5F7F-80
C

CDAT A X I CIJ3 /CI, 0 2 o, C49, 60.6 0.,i, 0C 0./p .C .

2 (CMK3 /100,- 1.0 1.03,C E., 1.0 I IC. I , 0 1

3CCO L9, C .%GL' 2 2p16 ( FZ0p-1 17 C I c, O?.10,
4 L .0 1 ' p2.0 '.0,p 1 60,1 7.0 2 b.(C Gp03,

5 HV3 C?5C, bCLt01C- o 715, 0.)0 * 07.1C)L!0p0 f C,

t 0 o15, C. f C4 , C.126 0.2 75d 0 o E2 G 0.3(0,

C WINC PROUG-NESS PA(-WTF~rAT1GN FACTCQ, F~r. 2-14, FZP-1eO0
C

CATA XCC3 / C.0, 0.2, 0.4, 0.6, 0.#8, 190 /p
1 CLC3 / COO# (..?, 0.4, C(.6 /p
2 XV2 1.?5, 1.55, .1 130, I #C7, ( . J3,1
3 1.:3 5 I, .5 ', p1.#5, 1 --j p 1.07,y (.35,
4 1.a05,p 1.s7 !, 2 .15, 1 . 3,# 1.30,p C sP3
5 1.C5, 1.75, 2.15,p 1.8E3,p 1.s30, C b3/

C
C F0l~hAFC-FAC1?'C STEP PRESSOFE Cr.EFFICIENTSP FIG 2-1?, F7P-lPCC
C

2 C P F3 /0.40, ce tL, C"(2 C . .0 0 65 F, C.E1, 0.60,
0.O57,j C o 1, 0.?8, 0.27, CaL', C.25
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C AFT-FACINC- STEP PPESSLIQF CIEFFICIENTSP F10 2-13, FZP-lEcc
V'ATA Z?'ACH31 C.O, 0:k, OO. 0.9. 0,95 1.- i,140!

2 CPA3 1-0.20, -C.20, -0923p -(.*21, -C.'C, -0.53, -J.LiP,
3 -0.45, -L0.3', -0.1S, -0.14, -Cil1,-Gl(

C CLVED-IK PANELS P FTGLUFE 2-17p FZP-lFCG
C

Ch~t YtCH4 /lC.,13.,15.,2O.,25. ,30.,AC.,5C.,60.,8.,10pl(,.,2O./,
1 IHc)4 o.O2O(C,.0,.C,., , u1Coue~C1t /p

? CCOO' /CqO250, C.C35C, C*OITC, C.CCC C.00C, C*002?,
3 t.(,Olt, L-.K0p U- uC07, C.CC(t, C*C0C?, 0.CC2o
4i C.C'3(K 0.02 10, Co.0 1 E 0 C 9 (CCC, C .C(~.,U 0 .C04C,
5 O.0iK22p (.CC-] 4,p C.* O0±0 C.L , tp C.*CUC 4, 0.00LC3,p

f. ~0.o0'/ ,, 0 .6 270, C.sC 2C Op 0.1, ClIQp(CC71.) 6 U !0)
7 C.C.02, V.MC18 0.0012PCO.p 0.G .GCt, 0.0003,
E C.0(-5,p C.C380, (;Uq~ C J) tr.p C.ClC.Cp C.Cc72p
9 C.0C40,p C; .00 6, 0.GC011' , 0 1 (, p ourlu6s, v. (304,
1 0v.0770p (O.C46C, C.035vp . ("U 0.0 C .020, CCC86,
1 C*C(.5# C*CC31, C.t,1 CC012p 0.)L.C. FpC t.Ceu~

700q7C, 0'.0570pC .0420p 0.02e4C, 0.0150, u.OcE,
3 C0.00fb0 0.CO0Fp, (C 6 C .(CSp C90C1O, 0.COC7,
4 C.1100,p b.Cf 50, U 4 90, Z 27 p C.1lF U 0.0120,
5 0.COC, 0 .(Lj4 5,p 0.V0C31, .0 17,pG Id 1 0.0008 /

c FFFFCT OF SEVERING- NOSE, SPHERICAL SI-AFEt NACA RV 153014A
C

rATa PITIO3 /0.0, 0.2, 0.4, 0.6, 0.7, 0.F, C.9, 1.C0 I,

2 DR A G /0.f, C.C,0'.CC.,C.0,0op.CIC,Uc.040,

4 Q 'vC # Op LP0 005 p06C 1 ,C 0.0C ,C6p 0 9150,
50a /Co(pQ puLljC.2 p p .09C#22O
6 0 pC , 2P ,.j - , .IK.2?97,p
7 0.C -CI 10 p .C,0 .0 4 L; . 1 ,. 1 2 C p('. 717 p0 #.330,

C8 Cv -(1I(it,0. 0( 5,pC C, 4,Cp( I %)C . -.0 . -,' .4 10p
C C. OpCUCLipr up ,C.1 p ,2C.9 G oC y C;,*.5(,pC0740.

C

DATA XLC / C.,t C41., 0.2, 0., 0.4, 0.5 1,
1 VM.ACH / 0.0 ot , o Cq.'p ],Cf 1.7p 2.! /I
2 OPAG4i / U(.c ,..35,0.275,pj.2?!,(CCE, 0.0,

5 C , t 46 0 s4 C0,U . 34 G* Cf., 2,0W3, (,

7 0:,.~,.1,C1t.7,(CICC E;FECT OF MISSING L.E. PAMIELS CN LIFT CURVE

DATA DETAI / 0. 0,2 0#4 C.,C.6, f I.8 1C /
1 I 0#s)p 3.v 5.0, 7.0,, Itovj/
7 CLA' / 0.0 -C-oC021; -. 003P, -*CCS2, -. 0064, -@CC.J75,

3 0.O0Fp-0.C0021, -CCPp - .((!2, -. 03'64, -. 0075*
4 0.0, -Coc32f -oc~bp -q(c0,p -odjICC -oCjI 6

5 Cs.%I -C .(C3Q -. 0070, -. C0 # 0.10 -. 1 ?5,p
6 1). U p -u.CC3iQ, -. 0C)C -C C c f -oC1?Cp o-C 135

C
C

DATA 0ETAZ / 0.0 C.?, 0.4, 0.6, C.V, 19C /p
1 SVP0C2 /-g.0, 0.0, P0.0, '0.0, U*c. /V
2 CLt2 / 0.0 -*0o;02p -*.0003, -,.00 -.0006', -.ccc4,
2 0.0, .oOCzv2, -.000C3, -#LCO~p - O.,~4 , - #li03 4 .
4 0.0, 0.6C)0 , C,' p C.0 a C 0.C0 G p00 ,
5 C Op0, 0 0 505 o .OCCl9, L-* 12, L1 Iv~ F.9 'o0 C1 f,
6 0.0,-p 9(.0(05.C CL0qo- s.002, C.sC 0lb, 0.018

C
C

DATA Flb13 / 0.0, 0.2, o~ C.Li . , CO.#~ 1.0 /p
1 CLAB / 0o.01?, G*0005p Co0p C*LjUF, 0.C024P 0.CO'.2/

C EFFECT CF MISSTNG Tore PANELS~ ON LIFT CUMV
C
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CATA DETA4 0 CC C.2P 0.4,s 0 *&P oep 1 oG
1 AP4 I(.1,P ?.,50 .0 00
2 CLA4 I0.0 L's -.SP (:';, -L iC, -.OCt-, -.0073P

3 r., -. (C?C, -. cc~th -. UCo -. CCf3, -. 0073,
4 C.0 o P-C-G -o."S# -.0 C77, -. CCqt, -. CI1C,
5 ca., -.CC 7# -.006f5v -*LoVl -ot.',4 -.0l20,
6 0 Co -37, -*C06!P -occG1,P -. 011'i -. 0130 /

DhT6 DET 5 C*C 0.0 02, 0.4, 0.6P Cos, 1.0 I

4c CLA5 0,#0C~ -.CCoj?p -.C0C4, -.CCC.4, -*C'C5,

4 0.c0, L.0 C. , U0 1, 0.0 C, ) ..C 0 0 C,
5 0..L .C 0.C,7 0.0012, CoCO15P aCW 7 P C.G319,
6 (eCP , 'GC07,o C.CCI?., 0.(C. 5 C.0017, 0.001'9/

C
OATt ETAI6 0 c.0p 0,.?, C., (.,of C.E, I.C /P
1 CLA6 /-U*CC17, -CC,~ -.G002P , 0006, 0.CO21, C*CC36/

C
C
c EFFECT OF CL:TC'T C14CFE LFNGTH ClN I IF I CUPV~E
C FFPr 6FIT1S54 DATA !PEET) VOL 2A, IVC-5 C1.01.04
C

riTA I P0I / 0 , .,2, 0.4, Oe.bj 0.6, 1.0 I
I 0CC / CoC., Os~p 00), 0.*4, Ca. (of P
2 CLtCLA / 1.0, I.CAE,- I.066, 1.112, 1*1]5p 1.165,
3 1.*of 1.0 P 1. :( P. I or 1.IaC P 1 .0 CP
4 1 9CP 0o.C 7 5 P *953) 0.9?0, Q*Clc 00 SOPG0,
5 1.,PGs( .6 5, P0q.c1 C:$-70 C.$-!2C, 0.7qC,
6 1P0, C.c2G, 0.6&50 L .7t-., 0.720, 0.670,o
7 1lo V CoASCP C .770# *b O.CP 0.of0(,# 0.o5 50I

C EFFECT CF mISSIN4 L.E. PANFLS ON AECCYNPP1C MFTEP

CATA nElkll /C0, 0,2P 0.4, 0.6, O.&, 1.0
1 AF]P I .0.- 3o(',j E.oC 7,0, 10.0I
2 XACI Iv.OL09, U ; Q.0C7 '1v, 0. I -- 0. 1 , 0 .I 4P
3 0.000, ( 0CS36, C *L 7 4 P L *11 -1 C ,1I!s3 , 18 4P
4 0O..M.0, u 030P C 0. C6VP0, *.Zri 0 04 C*;23,P L .1 " 5
5 Co0G, 00 L25,1 C .C LP 0.0, -. IC 0, C.135P
6 0 .0(0 C L C.C51P 0.07P, 0,106, 0.13'.

CATI, D51112 / 0,0# 0.2, 0.4, 0.6, 0.6, 1.0 1
1 514012 I-r-90, 0.0, ?C00 4C00 AU.0 /P
2 XAC2 C.OCOP 0.0G3, ( . 05, 0 .GC P C C 1 G 0,013P
3 C .,L0P G.oCL 3P 0.9C C 5 (06 : 0r.01 cI , C.o13p
4 0.00 0 P t; 0C C L. p C.0 r .0 o ,
5 0.0 , -.0c3, -.0006P -. Glop -.014, -.c020,
6 0.0 P -#00p, -.OC6P .o0I, -.C014 -#V20

C
CATA ET4113 /C C-P 0.2# 0.4, .A 0.6, 1p30.0/ P

1 W~3 /0.055, L.00P, 0.0b, -*G1tp -034, -90!0I
C
C EFFECT OF !YISSING T.E9 PtELS CN kFPCPYWIC1 CENTER
C

CATA DETUlA /090P C#2P 0.4p C0.6, 0., 19.0 /P
1 A P 14 /(lo0p 3.0, 5.0, 7.0, 10.0 /IP
2 x A rt /0.000, -.( IIP, -0 2 P- .v 27 -.0 o C??,
3 L-.(00 -. C) l, - oC G -.C27# -C03 ( -. 37,P
4 0 sCO( P -.t1L12,P - .027, - . 1I, -.C 19* -045P

5 .00. -u1,-4C02t- -.U36,p -#0 45p -#C5,2p
6 0.000,) -,014p -0 26,p -.0,3t -90415, -.052

DATA rFT1I5 /0.0, 0.2, 0#4p 0.6, 0.E, 1.0 /0
I S1WCC] /-q.0, 0,0,P 20.0, 4Coo, FC6,G /P
2 x A /00CDO, C * C-(, 0 .00, sc012p 0.*0 1, t P 019,g
3 UaAC, GCC 0 .009, 2.013, 50 01 -16, ( clC1s
4 0. P P .'. C .V 0 .00 ( s.0 ( P0 ,
5 C,0 , -0 (, -.0 C1I5, - C'?], -0( P(, -,C3cP
6 0.0 P -.03?, -. 015P .C 2 2, -4L26, -.03.,

c
c

CAT/I ETA116 0.0, 0.2, (.4,* 0.6, C#P# 1.0 1

143



1 XACb I o.coe, 0.00',, 0.001, C.OCZ, C.00t, 0.012 1
C
C

DATA OC"C(7 I C0#., 0.?, C,.4, 0., ep.Co If
1 XAC7 /-0.0:1., Go., ? Lo 5 .OL47, C.C64 I

1DATA rCOCe I 0.O, C.2, 0.4, 0.6, 0.8 I

c EFEECT CF HOL ES IN~ INC CN LIFT-CLPVE WN PCLAR SHAPE
C

CATA rL011 I ('.0, 0.02, 0.04p, 6.06, 0.OEP 0 .2 Is
1 CLAHI I G.,.!,.52C~0CEE * J.5b I

c ATA FLE'? I C.O, C.C2, C60',, C.Of, 0.0Fs C.20 I,
1 frH2 I 1.0,0*904pC0.759p0*.5e4,C.40',, 0.404 1

C
C VORTEX LIFT INCFEtENT FOP PISSINC0 1sG TIP (NUCAV2)
c

CAT4 74P /.0.,1...?c,?53r.,4c C0,
1 XrIA /0.0328 p 0.u253s 0.0175s CoL1C4,. 0.C'.4C,
2 -C.C2C,-C.ooCt5,-0.0O]CU,-(.tI!O,-LC.0110

r
C
C CATA FOP ELFVCW rALCL'LATIONS COMPON PLKPAT5
C
C

DATA SPAN~ I 0.0, 0.7, 0.4, 0.6, C*F, 1.0 /p
1 YTPR I V.C, 0.25, 0.tp Ise Is
2 FYR I O.I)p Go3p U.555, (,&77s C.c2!5, 1.0,

3~ 0 .0, 0.28p6.53p C#.75# C.Sl', 1.0,
4 C.C, 0.2ttS, 0.51, ,*.73-P U.cs 1.0,p
5 C.C p 0 . 25 G., s 0 sC. 70. v oF 1.C Is
7 FKD I 0.0p (.3Fp Cd',064, (..5 .0,
e 0.54.9 0.74, (.99 1.o0,
9 Q0.0,I 0.24, (..47t, C (.F!5 1.0,
1 00Co (.2, 0.4, 0.6, 0.8, Is(- I

C
('AlA SPAK-2 c,.,.,,,.0.,.,7,.,.1. I

1 YTOR? I C.(, 0.2, 0.33?, C*5, 1.0 Is
2 FK~ I (#0m ^.C2P5, C,(423 Uj,(4CQ, 0.C4F, (#0417,
? 0C3C2, *0212, Co(:112P C .0,
4 G.C, Co.'cpA~ C.(46C, 04(;:450 00C56!x 0.0530,
r 0,0.00 OO.!vt., £.CAft C.012A, Cd,

6 00 0.*0290, 0 o 4 tCsv jd5 1G ,G~~ 0.5 C', 0570s
7 0 .0513.9 0.0410p, 9 V2 9C i .010,l i 0.0,
0 L.Lp 0.0270, 0#045C, u.'05ECj, 0.!Jp C.06C0,
9 C 0 . 0 !(i C o0?3C, CC1 r . CoC,
2 C.60 .02,00CC .20 (CCp. 0.02251 0.C"OC.,p Co.57!s C.CfCS, C*0620*

OtTA S P VJ3 1 (0 ,Op0.2, 0.4, 0.6, 0., I1. I:
1 Y~r~ I 0.n, r)5 0 . f, 1.0 1/,
2 FV~l I 0.63, u. f4 i 1.(.4!: 1.i4C, 1.?2, 1.33C,
3 0.0, C! l, 4 4 Op d7, 0. ;Ep', 1.C 7C, 1 912Cp
4 (is C, C.31C) '):5751 0.7t, 5.03,16 1.030,

SC#(, 0.200, 0.4C0, Zi.LOU, O&FuC, 1*((C I
CA TA 5SPA 4 I e .0, 0.4, Cd.E~ 1.tr 2.4 Is
1 YRFI 1 0 . -,, 0.05p 3.1p 0.15, C.2 /p
2 FKA 1 090, C p~ 0.68j, 0 'Ls , 12,

2 0.0 , ).40, -1~4~ 1.1al2, 1. 2
4 4.0 '-1~ C.f ?, 1 # -f 1.,7 ,

50.0,p C.57, 1.C'p 3. I) 2.4?,#
6 C.Of 0.70,p 1#27, 2.24t 2.?7 1
DATh SPWN 1 0.2, 0.4, (.6,.9 , 1.0 lo I

1 Y F F 2 1 0.0, C.1 # 0.p 2 I,
2 F KF I 4.00, 1:&U, OdfO, G.17, V.0,
?2 1.'(v 1.55, C tt U. t 0.12,

F N, r,
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C PRCCRath Y1NP7

CtVON/LPPY(1, MPI(rCv1CN /01-TPL7/ P(M?)
C(V 'ON ICkLCI C(50)

C'Pt'CN /PLKT1II TITLFEM
CC-!,C~N /FLKPZT/ KPt'1N1(50)

C

V0 /4tH'E'. 9 4HDMAA 4HCI-4ANP 4H-ENPI
Itl ]J.CGF.1 ) C*P TO 70

20 CrkTlNtE
C

RrQr,l0ILL) (TJTLF(T), I a 1,6)
If: MF(t(),NF.C CO TC 75
pD' (fp2CCo) (1171I.E( Is 1,6)

IF( 50 (PPINIMGC& ) VFTS'%6pZ2Cl) IVFITT

rtLL SETUP
C PPCGRAV IPPT CALLED~

CALL CVERLAY(',HCVLY,1,1)
C

CC, TO 60

7C RrADCplCC2) WrPRD
I F( EtF(5) NE.0 CALL ETT
TF( CRCFC.*13) CALL rVERLAYc(rHVLY,1,3)
i r( %or.0F 0 . ( ?) ) IJJ. I
IF( %%r0, %-i) CALL C'ELMc4HCUjY,1,2)
I F ( ~C9r0,Ec 0 (2 ) IJ -
IF (,.cFr.Ec.v(2).r0. *Pfl.EC. (3) ) CC TO F0

PIIE(6,2CO2) WORO
CALL EYIT

75 IF (IJCE.1,A~rKPRIMT2),Ec.1) CALL XCCPY4(2)
CALL EXIT

C

1C)C) FC-RMAT( 66A10 )

1002 FRt1AT( h4 )
2000 r~~Tll/// ?7X,*EYPJF~rAty i5ASFC CrVPLUTER PRI'C.RAM*

1 23X,*TC p;i rTCT TPE tEtCPYINA11C CHtRAC7ERISTIrS*
2 j1/ vr AIQfPIFT* /
3 3 c , C LL C- INC *

5(4Y*~(I)),LC~~lt4 M 27YP 6A1C)

202FQOMAI(~x, *UK0EM(C."TFDl C('TcOL ldCPr *p~p FFAM4
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SUFUIN SETUPOC
C

C C EDSCTIPT CVNBOK

CAC /C3 PT R(223

CrPV: /QLThTT C1411
C

no 10 30

ENC
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PC( RIA Y(, 1)P
C
C PQCRLEF OATA INPUT
C

I FElFFp Sci Ft CIMIC, YCC, 2(r; 7WIST,

2 TCOCk ,C LCP,1 ECF-,CCKCLP LPFV'~,ACPp

4 t FYl~j )tFCt(L)p AFT 3f-.),
YP I'rT,) vPI k.nip X AP F y ~F T Sw tFTC, Fp CC A 6Vc bTAi~p

6NSLO~, Nrf~ FV UP ( Z p ALT(2C,)s CC(2C),
7 WPV( ?c p C L t C ( 2C )) Ctll~ MAP,) rIht (2( )
8 IMI ( MI. l Vtr NtbipJ W(Lo KA0fl2 Y ~(15,) p

2 FVS'Y OVO()s f !C (10Z)j F('A(lC(.),
3 Pfmy (6)),C r(f )p PIL Z('), CFLY( 93C)p ~U,()

C

II
Ct~t k /4H CJt'

f M.FIGURATICIh OF9INITIC.

C OPIICNS C6QDSIC
1O' FA(ac1 NPC''Sp KPNSHPT, KVTp j5~kP.

1 J"PFFj 1Wt, N&FC9 tETE~, ITF1!~~!Y',IC2)Sr-FF, CytCp YCCZCCoUPFi'S, ACI3
C EADO~pl.,2A) Q C U G P 9 * F C, TUITp iC C -C

r<JT E ( fo? (-C 2) DNJ 5p Cr/jC p F ISC
TTE aG) t. HT p Y C ( U TIS T
I~lr'(tp2c 4) t-VT p 7CO CCNCL
~1~1H62~Ah) S P , tPFUS

TF (T i'.':C 0 V) ~'T T ftp4OC2)

IF (tVElFR.EFCs?) PITE(6p4CC4)

TtF (.NE.C*T.O) t~51'2 PLA6,1PF, SII P

IF (NHTsEo3.APr.ITRIP.FC.) PEAD(5)3002) CF[C, ET) FO
C FLS[LtCGF (CFPPY

IF (NC~.O C CC TC 10&4
1 F (kPCOS GT .7) CALL F YI TI' I~QCAF (5F(CZ~,) (BCD~'(IP)p I' lpC(rS)

I WDI T E (6 p 2 601:,,2 p I v 1,p Pr '

V : IT F.( 6p2u114 v {rrr) sP F r'

%ITF(v92,12J) (PrrlJHO) p 1 1,9 NPCCF)I ! 1~ T ,1 .,T ,) # 1 1
IC (f 1 0 1 ~, r I I1 p t, V)SL . 147-211, ( rD( otPCN



IF VkCNT,12)*GToCo0) N a *1
lie Cfl71INLE

NVAC a N
NpcDYS w 'pflS - NNAC

C
C SUQFACF CGFC-FTR
C

104 N SL UR NFNLS + 1KHT + NVkT

Pr4(51lu..4) (F''E(I) P - I1p NSUF)

Cd 107 J -2,p14A
IF (J.EC*5eCR*J*FCE') C- TC 107
o r. 6r ( U ~ ,v2) CSM~IJ), 1,lpNSUR)

10 7 CrI TI hL E~CT1~~,2C2 S t5A~f(I), T a 3,SUR)

PITE(E#t,22) M(Ijs( ?), I - 1,?l'SUP)
.I T F CE ,L2 ? ( SUCAIp 4), T vl ,K Lq
)T 6 p2 0? 6 (SUP(Ip 7), I ph 1,LQ

QiiE(&P20f2) (SUP(l, 9), I - 1..NSL'F
V P ITH2: f ?3) (Ur( I,1IC, I p 1,oNSUP )
1.ll T-QU2C?4) C UP(Tp1l)i I a lMSLQ)

R11FCtP20t?) (!1) I: 19NSLR)
;lTE,p2U?7) (!U-RiI,14)p Ta 1,1SUR)

C IF (I NG*EC.C) SVPF - SLP(NPNLS,4)

C AJPFCGIL £NIr S'.EEP OPTIONS
C

(' I.Or I a 1,NSLUP
1C9 IF (ASUP(l)*EQ.TTTfB)) GO TO 108.

CC TG 112
c
lC8 'PAOC5P002) RLtv Tfl.CF, CLOP, TrCH

PE~,0~) (tPYMI) I a 1,ptIAF C
~rA(t,1002) (tFC(T), I v 1 pNA F C
PEADI5,IG(u2) (bFT(I), I :1,IstFC)

C
WiF (S6Pd'E.) C"F, TOC9 11? t EC

RQIEA(!P2CC ) AXPICTFC YPW t, FT(I)FCB FOC FA
C
C WL'FE CC':P DAT
C

11B PEAO (5ol1CC]) SLP'~, CLAS
Or" 114 1 - lp NFI.IPV

1 CL1'I(I)
IF (CLHTCI).CoCsC) CLVIMI -1.0
IF (I(.C.)CC TO HA4
IF SFVI.COC S10VINEP)S~.VVM 9 a

114 CCNT IlUF
IPlTE(6p2G4A2) NSLIPV
r C 11r I - 1, rSt 'V

11 ONIU CLI4T (I)

C
C ANlUSTPENT FACTPRS

116 PEA0(5P IOC') 6PAP, 1.'pD
IF CCQl~.~1)~~ TC 117
G-O TC 122

117 R Arl(5,1007) (IVAL(T),T.12O)t MXAR, tACJ, KCL.9 t4DJ2
IJ 0

IF (Ny6P.FC.C) GC TO l1c
FEkD(5,1lJU2) MXI), I a 1, MYAP)
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V(1 Ile I 1, 3
1 r- ( I t A L IIaEC.1 , I I TIJ + I
IF CJWIL(1hCsl) TVt-LCJ) a I
IF (1.C-TdJAN) C-0) T' 11F

Ile Crp'TIN(PE
11r, IF (N>CL.EC.C) GC TO 121

FrAVO( .,ICL2) (XCL(T )p 7 a 1, NXCL)
*D11 12(, 1 ly1 2

Ti * 14 3
TI~(1'~LI])F'~1)YJ - 1.1 + 1

IF (IAC1. I1 VtMI1) -IJ
*IF (I*C-I.tArJ2) GC TO 1?C-

PFtf (53,i.3) (Y0cJ#Ntrj+I), YA(Jp~bVDj41)p J loa YL
120 CCN'TTINLE
121 C NIINLE
122 WRITE(b,2OA4) 6pr wRr

c CEF!KE AIRFO.IL SrCTIot%

ro, 125 1 t p 14 SLID
CO 1)214 J a l, 2G
Tr (tSUP(CI).EC.TTTCJ)) C-0 TO 126
C-C TO 124

f- C TC 12p,
ia'. C 'NTTtN:E

~T~c6,a45)J, kSI.P(J)
125 CGNTINUE

260 CflOTINLE

CPAN~Gi CEGFEES TO FAD16PS

rc' 2AG I 1- lpSL-P
2SUR(1,4) * 6A

SP P C-TIU SWP 4 AA
trTsw AFTSI^ * A

CCONVFkT UNITS TC lr'CI-ES ,IF PETER 2
IF (METFIR.IKE *? Cr, TO 31C
(,C .~ I C ,~fr

30oCp Fr oI p4) C ( e'I p4) 144.*
P'2 310 I ,NU

310 S LICp 7) 5 Lt I )7) 1* ]4 *
1.FTI a AFTAW 4144.
S;IFF a REF *144o
cPLAN zSPLAN *14'4.
c-r Tr 40U,

?50 C r- T I NLE
C CONhVERI RCUC-PNESS HFI-HT FROM It-CHES TC FT Cr METERS

IF(FE*F* A- C.C254

400 CnNTIthtE

C INPUT cOFMtT STbT-'Et\T

IC 02 przI, A T ( 7 F I C .
1Ci'& FPRtAT(7A13j*)
1C35 r( m&T ( 63,7),F3,7Yph3,7YI3,7),h3,7) ,t3,7YA3)

l00 P Fflp,,AI(2CIl)
f PRINT FO;MtT STtIEMENIS
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ZC1F0FRAT(]Hlo10tO PROPLEM' INPUT Fkf~tVFTFPS //yII
2 , *N-FCDS a** IF, 20Xs *SREF s*, FI(.2,20X, *RrL'GIYv*,

20~2 w1.) *t, IO2 0,2 ,CPAC .*oF1C.3,2CX,#*Ft1lFC m4,FIC.2)
20)3 FCRPWATH!X,4iT v:* ip,?0p,*xI&C w:, 1c,3p2CX,*#T~lST :*4,FIC.?)
20)4 FrLN4T(5Y,*l-VT w*, lp,2'jY*7Cr U**,r1(.3y2oC,*CCN\CL 2tF]C.3)

2t F-1PlAT(!X,*IQCF 3*p IF,2C),*Acp -*,F1c.?)
2037 Fr-l!T( "Y,'Ild\C w4, IFo /p

1 5)r,*VAF( r * p IF) /p
2 5XPiNFTFP x*,t 31- /s
3 5X,#ITPIV =*p IFs /)

4(.-)? FC;PtT(/ /p ix #rytE~'sirs ARF IN FFPT '
4CO3 F"' AT(//, 0 * I p 4rN~r ' A~ iz N eETFPS*)
4 01 '1 Fo0i'"AT//, VA) X * 1) 1 F -N ! A FE I N IfNC-% E)CFPT FC9 *,/,

1 ivy *PFFEAENrFp Pttl~Fcgvtr r VFIT~r tFFtc*,/9
2 ICY, *tIN(' tLSC, ktTI lLCF IN~C FFY~rlr' K4i'PFf*)

4001 FC rtT(/II/p2YpFFCr- .INC FFlR T 0 PfWE (ASE *)//#
1 5X,*SPL~t4 vsPQ.3,.#'Y,*1APF * p F 6. 4 p y,*Scp u*,FF.3-)

2(C 00 C , M //I/,p't,)7t1O)
7 ul.0 PVTC,/,2X,*LFN.TH a 3 F03
2C11 PrR AT( /,?X,*u1flTw - *9 7F1i*3)
'012 F -ti"AT( /s?Y,*4FrcTH a 407F16.3)
2L'.3 FCD0'A1 /,2X,*4ETT7tD ARFA a*#7FIC. : f2614 Frk-1,( /,2Y,-iNTFp*FtCTO.P u *j 7FI .3)
2CI F0P'.AT( I,2xp, ,r,(F TV'TS TIOE - 4,7F1U.3)
201F Fflrt~1( 1s) Y.tIfo'U AREA - *,7FI0.3)
2C17 F(-lAT( /,2>,p4WE AREA - ,7FIC.3)
2C18 FFFNT( l,?k,* CSF LFKC(TI a * 103
201C g'lF-T( /,? ,*orbTTATI ipNCTH * ,7F](,.3)
2L'?C FC'I'AT( /,?xpiEASF OP4( AREA - *,7FlC.3)

r20'21 F A T ( /,2),*PsLET AREA - * 7 F10 a3)

20~24 Ff; 1k T (//,?Y,**SfCTTCK - *p7c7XA3))

2L?6 FrPt'AT( I,2)(,IHI CRNEF RATIO - O, 7FI0.3)
2C2-7 F-l RPAT( l/-2), to *F* WEEP -*, 7FIL.2)
?C30 P 'AT( /,2Y,~vFTTE0 Ml~ a4 7FIC.3)
201 F C RIV6T ( /,?),*P'MT CI~ngr - *, 7F.C .?)
M?3 9-QPAT( /,2X,*TIP CH'r) -4, 7FIC..3)
?013 Fr*YAT( I,2X,45PAls OF PtVEL a *, 7Fl(.3)
2C34 FP';rtTf /,t'Y F RCorT CHlrf *, 7Flt...3)
205 FPP Al( /,2X,*Y- LE RU~T CH('r- *, 7F1C.3)
206~ Fr'AT( 1.92Y.#47- LE PUFT CINCPC= 4 7FICo3)
2037 Frp~bTC /,2X#*TNCIOC-r**, 7F10.2)

2040 F0FI'.AT(///,3CY,* rRt)iIWFS FCP INPIT bTPFC~t*, I
1 * CIF :ic7.4p,y,*TCCF *#,F7.4),,,*rjr' =*,F7.4,'Y,
2 OU&CH -*9 Ffe3p //p
S?X 2 Y.9 'IST/CPD C AM E ER TH J C KNfS S*

2 C42F ACI1,/IY1, CRAC PCLARS Tr FF VEl*ERATfr AT THEF*)
1 (" LP LC,%3N- CCfNDI TICKF~, /P110, 4"kCI- NC*,

1 T2(s,*tI TITLIr 4,T34),*C.C.*,TL0,*S EI P4,T5C,*FF LI CL*,
I TbFIPT rL*,/),

2044 F 'QYk(/I' Xp k4,p IO I CY, 5F * * *p /11- 1)

1 *NOT FMUC CN 1LIST*II

END
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CVFPtA Y (1,2)
FPCC-ptp flJIPT

C
r r'APA<GE PAPAR~ETERS ARE RFAD IF~
C
r
C

1 P'~ffTF~p !PFFP C1'tC, )C, CC, t
2 TtPUR, S -p YCCMT, PLEP

5 YplkYPTVC YPIVo.I, y~ry tFTS., AFTCE, 4rinC, Arl'4,

7 S-P ke20)p CLIC'(2,.)p CLI(20)s DHSV.(20),*
F I V 6 (?G), O'XMP, Ntt^J, tAX (, L t lJ2, Y(15)),

3 NPUSP7# TFUSC9 NOC(PIICrFit XFUS, YFt.S, 7FUS,

3 Pnrymp) PPorY(Ei Pcrz(f-), r'Ix(.,2c), cELt(6p3c~

CCMvOv /BLKTIL/ TITLEU)
c

2 IV PIP P1H ,iC;ISL9Fs PCI-'C S'Ft~)F 1.-U F tT
3 1 n; SL- ' Cj CL F ICH I', Vt V Ip IC cIt'c p P c I/
DATA VCRD2 /1OI4WI'FS ,1O-ACIKC ,1.oIC!~tC 5.-TFP,

1 11. psfI ,JCH-I.S S pI 0'L P t r I s ,1 CPTk':s s
2 IF~ iIP ,H I-I'INESS ,1OP4CItNG STEr,1OPAC-~ STEP#
3 1 OF s p1OPK'F SS I .HP I t NC E

c
KPcDS a t.BcoYS + MWC
NSLR trPhlL + NRT + INVT

c
c

,FC(5TIlEC4 TTEM sI l6

RITF(6#5~iA (TTIL() Y 1 *1,1)

PC '10 1 1, 7o

IC CNTINLE

UOPITF Ct,3C0j3)

DC' P10, I a I v 7
IFPT; (6P?-Q. ) NVrAFI I z ~ ojt(~c

FV(F.C. DtA PAAFTP

S(,cC4 P 6VA( N * I F-GT023
I~(K.F0.I) NVAPT 7

I F (K.EC .M V VI I x5

Ki s(K-])410 4 1
Ke +(-)1 NVtRT

Pr'7U J - KI 12
RFAC' a~~~2 (CC(TJ 1* NPG05)
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UPIlTF(t,3004) J t(DPC"C(I#J) P I a 1.NPED)
?20 CO T IICU F

?30 CrINT 7 LA
c SUFACEDAPlACGL PAFAtAFTEPS

r

235 0 TE(t,3C'5

1R (K.EQ.12) PUPPYT

IF (K.FC#13) ? VAPT x
IF (k.E('.14) KktT a
IF (k*iFC.I5) VkpP a 7
IF ( K ,F 0 #16) ?VtR I a 5

lea (K- 11) 0 10 + I
K ? a (?( - II) * 1L0 + FJPA P

r~r ?AC J z1(1,)2

QITE(f'.,004) J p(CSUPiIJ) p I a 1, NSLUF)
240 CONINU'E
? ' C CCONTIIJCE

C P ISS ING PAPTS OF 5PPFACE S

25~ v- VI t. I1?) 0 ( 9 cc499
IF UIrA?(17). F I) GP TOPZ60

i~t C , -1L C 2 1 (.I tC (T , I :I#, f*
Pkt(5,1('L2) (P T((I) p I .1, 13)1

260 E60-, CCI:TJIU

V q I T RL20'I nSV HI GHp FC I G I CHES I FT CR 7 E

IC Oc I C 3ECl,7 ' (P00

26 CFrtP(Y2) * A

rrcClp?)a C$L'PCJ,2) * Ab
CLPC1,lp) -CDS'P(J.P1) *AA

3CC CPNTINLJE

c 1 'FL'T FCQwkT STATPFNT1

1Co1 F0PmbYr(14I5)
1CU2 F[*RI MM7FO.0)
1004 FrA(7 I,)f
Iro5 FflplAT (A37Xat3,7XA3, 7XtA3,7),A3,7yA3,7yA3)
1006Fcq(AA)
ICC7 Fr;PAT(2011, 415)
1038. FfIRMAT(2011)

C FCP~T $TATEmEtTS FOR CAOAGF PAPAMETERS
c3001 F(3tPAT( //, 3Cjy, *l)A1~tCF PtFAMFTEFS 4#
?C02 FC,P,'AT (1C.YpoI'P(,?* w*p 12, 10.9,

1 PPU*,P12,*) a*p 12)
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c
3C03 FCRPAT(//,25X,* Art'v CAPACCE Pk~I]'TEF52 CFrt(Tj) *,/t,1 1? Y, 4T I* p P* a a*)SYo I: : * p~

2 '1 aIpj~o *) 6.,9r,*I
3C04 FrR1PAT (2 F *J -*,T13p ' X, 7F 10 ef,)
3(,05 FCPPIAT( //) 25Y,*SLPFACF C.Alt(F PAhP/dqTFRS# rFLF(TPJ)*P//,

1 13X,*l 14 ' a 24,fy,* #1 ?P5~ a AP
2 *1 . 5xb 6* 5 A 7*a

3006 FORA / 0P*! A ISN tTP;AFEF %NI*

2 ~ *lP(1) *j F 3)

3007 Fr'Q.iT (5Ypv 4DlYC(?) mp* p~v

e1C.) F(CtAT( 4 I, Ci-*.G'PE x*,F'a.!PPIC 12) w*PF 2A10)

1C2 per~A 5 ///? )X a1 # p F T . B ,I,

300 F *DAT15PI-UC(),w, Ih ~U ~0. ,I C3IPOPC ILSTD'IC13 ~ DC~~vEPDU*
30CCpFspX

? E 1 *Pe3#X

I x*F153)



PCGPAP PINPT

C READ IN INPUT VARIABLES TC CHANCGE FPF%,IOtS PPM~EP

C(Ct PON I f FL!7 A(3(0P1)
COHtOIh /BLKTIL/ TITLEWt

1 (IIV1)A(E.3)) (1t,()) p(9)p(4A42)

PFAV(5#Ie(C (TYTLE(I), 1*1,6)
9A'^C5,li.01) tM, K

IF (MNdC.0) Ctr.1 TO 1C

1C IF (N.E.coi) (0 Tn 20

20 IF (N*EO.C) CC( TO 110~
re ivos I nlpN

11 3CONT INU E

r~O 200 T alM
CD IF f J. LE * 1) 11 TW 210

IF (J.EC.1) 12() IM
IF (J.E C. 2 2) 16 1A ( I)I
IF (J ,F C,'4q1I) 13 It6(I )
IF (J.EC*4c?) 14 * 16(1IF fJ*CEst33) 15() J .6(1)

2 10 CONTINUE

E 0
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fV PLAY(2#0)

c PRCPAP GECM
c Ct"PPUTFS CEC~'ETRIC PAPFFTERS FCP tEHC ClLCLtb7TrtS

COP-POK ICALC/ 607o, 0Vr, CF, SPLA~i YCRTEP
I UPC. SIVPtC, F4PIFp ,,T 'c; CBARP

2 TrC ifLlh' *FPC~ ' Y
2P YXYTY,) FpYt tSUE T 0Y 7 p FPt Fs Fr'C,

v KPtSS? tOUPLTF #Y IX, S IY p tPCpXP,
5 'YF, 9 tCPprX CCsI1m S,T1' %,I 1,#1 r CPMPaC I '%YCX,

6 S PKCSP CM5

1 , 'A7)*Y7),Y(7 hZC7 0 AFC (SE1 )sTT(22)

t (lq ) ol-PLA!')p ( 4(2Z) ,TIAt ;)) (12),MP),
4 (A c- ) pr~~1)((7,.rA )(F-( 111 )t TT (I))#
5 (A 177 ),SA'( ) p1",SR11

C
c CcFTNc tUFSrF IPTS1
C vc- IF ~ J1=1 TC J2- NOC. 1vS
C N AC ILIES K 1 a 4 AV Y S4 T( C X2KP140YS + lINAC
C F~AIN WIIc- 11. 1 TO0 2 atPML S
c HORIZ* SU!RFACES tllzlPKILS+l Tf:. R~NFL0
C VFRT* SUFFACES N~10'PIOL S+tHT+1 TO K2e1,PNLS4KFT+NkT
C

j NEfloys
X2 v NSCOYS + MNC
IA 1 xNMPKL S + 1

t2aNN ILS5 + K, HT
NI1 a NPNL + 'H T + 1

N12x PILS + NHT + KVT
K PA "S -0

C 44****4*CALCLAT1I\,%S FOlRBOES****

IF (K2,r-.0C-0~f TC' 110
c FTr'FNE!S RATIr b0D(I,1' )

re, 100 7 - 1, 2~
E* t P V,( I ,2) PCV(T,3)

IF (RDJA2.cC*090~ 0P!CU,1t) % 0.0
Jr C801A2*GT.0.0) EPOCI,14) a CCClI,) S CRTMPIMZ

c PkYldLTPU CFPSS SECTIONAL A;EA a RVNrIP7)
IF OqC(I,7).EC.0).0) [-CC.T,) -0.7F54A # ODTA2

r ,FTTEC tPEA : Crl(T,'4
IF(PCC(1,;) rC.90o.Jr.1.lFoJ2) FrT) P *PCr(T,9)

4 (IR.i,M l)- F"C(lp ) - B .1 D( IIC) 4.)*
3 cC;T(O,.7F,54 * OC(r(T,7)) *(2 I~C,.

2 (J+S09T(PCE%(TF) / eGNIp7 )) )
3 4(pcr(I,1)- Pnf'iIp;) -rOC( Ip, ) ) * 4,)
4 5CPT k,. 7E 54 * BCD (I 17) EC'C (IE)

100 CC'%'T INVE
C
C 1*A4#*CALCLLAT[ C-ECt'FTPY FOR INCIVDUAL WINr PANELS********
C

11c, Tr (N?.FC.0) GO TO 130
C TAPER PAT IE NLP(1,17)

r~ C~. ? 7 p
S L ",( I p l 7 ) * lz 0 I q L R I e

C Y/C FOP MAX.T/f SUO(Tt!)
TO x SLQ(7pl.
SL-7(1#5) v XM1ID)

C PLANFCRF AREAs SUP(1,18) ([XPO$FD)
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St"? It,1 F a M(IW(fIt P + SO.(I~) / 2.) * URCJ,1o)
c IF (IoL~oP2) SUR(I11) m2.s SURiIIl')

C ASPECT PA1' - SVP (TI 1)
IF (I.L~.m?) SI'Q( I 1q) *(.*SU'P(IlJ*2 SUP( Ip1F)
I F ( I.C~. 0 1 ) SuIQ(1,C) a(4.*SUV(1,)*2)/ (2o#!lR(I,1F))

C YV'F.TRY CrNvITIP Ic T VFRTICAL IhS Y r-7SPLACFfMl'T

C MlTEC APA; FIP17
IF ( SLc ( p?7 FC.C.C) SLFR(I,7) a SUP(IIE)# (?o

1 *0.3t4_1 * II,)4 lo26 SLR(1,2)**2
2 -t;.e29! SI!PCI,?)**3)

C
C CPAFACTFISTIC LFI C-T- SV L'( 1 20

!LR(I P20) 2O. 6t7 # SUi(T, t (1.4 SUP(CIo17)**2
1 I (1. 4 SLIF(J..7)))

C s*Tflc. CLCFPA~r CEA;2 APE VARIAERLE SWEEP PtPAPETFPS**
TOCS a Stiz OPN L S 3 )
Circ - 'SLcitP~llSp2)

C S % E T a SLR(NPK'S,7)

C S V I cP A NG tFS St p 2 1) AT C/4
SL.Cit,?2 ) AT r12
SL I1,2l) AT TE

C SL:P(I,24) AT P-AY THIMKESS
TSWP a 7AN(SLR(Ip4))
Co 49 ./ S(,1)* (1.-SMP1,17Ml (1.4 SUM(,17))
FILP(T,21) z ATAt'(TSVP - CC Cs*
SL'F(TPM? a OThiSVP - CC 0 .',0)
FL'O'(,23) a ATOHTSVP - CO *I.C-,)
SUR(I,24) - ATI?'(TSIP - CP *SUP.(IP5))

!WP1,CS - SL!F(tPKLSp22)

C200 CONTINULE ~I(

9UD1 FOPMAT (iPi, PFIO,3)
Dt'IFT x AO15

OCa A(275)

IF CNPI4LS.FC.2) CC TO 120
9 Q u 'P(1,1C) 4 ' L'R (1,12)

c C. a S LQ(, I /PO2
C R X S L"? p -S L IF S LlF1 p 9 R 02 S SUP(1,10)

IcPLAN = ( C P 4 LIP I p ': P 02
A.;PLM', 4.#R*a*?/SPLAN~

I c a S14e(i,O)/CR
IAPQ = P
VCPTE - S UR (1 p1I) -UR(1,12) * TA(SL'RiI,4)) 4CR
slhF v SLPH1,4)

S'--PLE S P
5'.PCC xa L" 10?
5% PlC x SO P1, 22
S P T E a St P1, 23)
S W T z S LQ11,p2 1-
E~ Y , 2'LCMOF)

C r Ar EXFCSFI WINGC AFPCD'IWAMIC CI-CFD
CP F * S1 (IQ1)20).
7 CCW SO SP1 3)
CLO t S L(1,2)

ARXPv 4 SUP I(101)*#*2 / SUR(1,IF)
Ccy a SL'F(1,pF
CLX *f SUil,1i)

YTY 9 SURC( I 11 + FL'PC(1, It,) TArCS LF(1, 4)
YCY - S VP (1,12)
YTX a C

C UXCC aSC:PCJ,1C) #TAIMS1PCC)
C
C
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P OPENT C-ECio'ETCYP
CP - PAC LVrF1KFt0 7r CFN-TFQLI -E
C A a O.Ltff? * CP *(1., TAPR**? / (I.* +TtP;))
7 F (C"AC.EC.o.Co) CPAC - C8
YP a B02 /3s * (1,4 2. *TAPP) / (1, 4 TIPP)

C p !L'P(1,1l) + (YP SLP(1,12)) # IAN(SimPI
IF (NPNd.S.EC.1) GE TC 125

C
C
c ********* GEOMPTQI rCP t1IATN IiING hITIP T C PkNELS ~***
C TO~TAL AIRPLANE PAQAV'ETEPS
C

1 0 P !'2 a SUP(2,I?) 4 S10(2#10
CpB a SLP(1,12) / PCZ2
CR a StR(1#0) W(UR (10 )-SL*p,) )*(St'P.1,pj2)4Sl P (1,C))

SPLAN a I.'ILAKI

IF (Ikd(G.C*0) GOl TO 122
5PA tAC,,2.]F) + (CF P J(.f45I(.~4LUIf

122 APFLAN a 4.*E'C2**2/SPLAN
S PP - 3L'O(2,t)
IF (I1 N CC.C) SWPR a*V

C SPLAN' IS I'KPUT lolli' IV' -*1
C TAPP IS INPUT FC-9 TVC-PA EL lWINC
C SWP IS IrPIT PCI TMr-rNEL WING

C. SEYV' *sUf[1jlri + S(IR(?#]F)
tiPLE t TtN((TAK(SUP(1#t) )*5,P(apF)+ 74H'SUF(2#4) )*SIR(2,1R))

1/SF)'V )I
SIWP9C 4 CC! Ccr" ( StlZ( ,21l #SUR ( lp 18+ CCSCSUR(2,?I) )*SU*p(2,e))

swpm~C *CISfl(. (,?)U(I1)+CCISMLF (2,022) )*SLP(?,plM

SvwPTF a tTA1N((M (SLF(1,23))*StUQ(1,16)4 7tK(SUF (2,23) )*SL'c(2,1R)

C 1 /SE)V' )
C XCFTE IS CP9IN~r- AS THC V-STh. OP T.C. CF- ECUIV, 'dr' POCT CF1PO

XCRTE aSUP(2,ll) + kl'P(2,I1O)*TAN(SUr(2j#4))
1 - EC2 * TAF(SVPLE) + CR

C
C CRAR a EYPOSED %,INC AFROGYNAPIC CIPCFVP IAKDPGCK V.II.P.o-7

C a k. ClZbQ( l,20')*SUP (J,1) + SL'r(2,2O)*StQ(2,lM)
1 (SLQ(1IR 4 ! 1)k( ,E)

C T')CV AND CLO FCR A 6~INC- VITI- ? PANiELS MR ARFA EJC.H7ED

T00% z SCOT((St(1,lF) 0UP(i,3)**? + 5UF(2,1P)4SLFC?,v3)**2)

1 /(SL.RA1,1F) + SLP(2,1H) )

C
c PtPtmETEQS EF~l fIRAE Fr.R EXPOSED WIfvG

Cp X a SIP (Iv,8 )
C13X y SUR (I,r.)
CTY z SL4 (2,9)

XT St'R(?,11) + SLP(2,1O) 7t (FSUP (2,4))
y Ry TX - (S02 - SLF loP)1 Tk ( SIPLE)

YQX a SMR1,12)
ITX z F C. 2
PYCC S L P( 1,p1C) 7t A( S LR ( 1 s 21 + S L 2,p10 *T ttS UP 2 ,?21

C V 0~E NT GE (.?IET 9Y
C
c C. "a C rFFNFO Tr CFNTFPLWMF

cp ~ * Ls67 r *(I.+ T/PP **2 / (I. + lAPR))
YR FC2 /3# (1.42.*TA~v)/(.TAFQ)
VP XTY - (F0? - Y'fl * TAkJ(SwPLE)
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C

*.**CALCULATIDIS FCP tPCPE?~ PAPAPETEPS 4*4

125 ~1X Fl~:FP1,1)
YI)X SLF(1G

A SLP(Ipl1l)
IF ( L4S.EC.1) GC TOi 126

C
YcX - SUMPI2,1) + .! YIY
CRXP a 00YP * !Ur(2pP) -09S YYY * UtF(2p9))/SLF(21lul
SrYP (CPYP +SLF(2,cfl *YrX

1 6RC aP 4.*irx**42/s(p
C HORIICNTAL TAIL PAPAP~ETFPS

126 .YH 0.0

IF (C"'AfoEC.O.C') (MAC % CB
IF fYCC .F0,0.C) XCO z Y
I F (NHT o E C ou) C 0 T 0 130

C LI'C6TE 1-,T, fNCI& (X-T)
XHT - SLRP'1,1u)/3. * (1..4 2.* SLP(Fr117M (1 .4 StIROF)IM
1* TA(UPMP + SUM~'Is2C 4 0.2t 4 StP(Mlpjl)

C TAL LEKGTI CXH)

Or CE CA a A IAN2 ( (,LR01,913 )-ZCG ) s ( X-T -XCC)
C
C
C

130 JITFEt620O2) (Pk~'kF(l) p I a 1. K2)
I F (ilETEP.LT.2) 'wPITE(fpkC) (BCC(I,')p I z I K2)
IF (VfT[QLT.2) (.O TO 132
'0 C.131 1 1 , 7
UMI a c0r.(!,4) / 144.
YM1 SLP(I,7) / 144'.

Y I) 3SLtA,1Pfl/ 144,

13? CCKTINLEIF f'lTEP.Fc.?) IRITEU,#20C4) C(I) p I It1 K2)

'III,1). I - sIt j K2) Iu,

IF CvjTER*LT*2) VIFIEU,2CC )

Y(1) P210 MP 1tR(I,23 * K725 It N 2

V7(I) *i~l SL(I,24) ~ I 5 =1. N52

IF(L()~.)CC 140017I0N
1CC 5 L RC(1.#] 72)

7F( C) SU A~y(FUC 4 * 7 ,2 9',
F40C *FCC1 4CL/CO

C R~(21) M ) 91xI 2

UP 1Tf tvl3 Y 111p 158 N



170 rPOTMNUE f?

WCITEUP,2c~q) CF(.s
IF (FMFTfRoLlo2) WFITEtE,202G) SPLAN

F SPLt.N/144.
ir (1iElE ,cC?) WFJTF(Ef,2020) S

VPI1TF(L&,2C23) TF

si aSVPLE *!72
S? *f SV'!CC * t7o~c5b
53 a 5 VP PC * 57 .2c, e
S4e a SVOTF * 7.2c5E
s 5 2 SV,14T * 57,2q5P

C 0.DTT(,?o?5i SI

%,'7TECCU2C27) S3

IF (lFlEF.LT.2) WpITE(6#2029) SEXW
s a E~Ai4
Ir (METF&*FC.2) VFTTE(fr,2029) S
V1TE(6,203.* CPAF

VQJTE(Z,2C,22) CID
~ipTSEP2,L33) ARXR
UCITF(L.2034) CFY

PJ Ti'( (,P2C~t) CT)
kFITt(f,?C37) XFX
,I TE ( t,2C 3r,) YTY
R I TE(&EP 2040 ) y Fx

%LITEUt,2.,42) YTX

W.1TE(6s2C'') Yr

si v MG * 57,M85
MQTFUP2C46) s1

2C02 FA-"lC±J1IIIX*CLUI O -Y FAFIETERS*!!P 0C,7AIC
?03? rr.,PkT (II,2Y,*PT? F EFF PA710 u * 7F](,,2)
2 C-04 FCt'AT PI ,2 P. r I TF V ARF A -* ,t!C?

2CO! FC >'-;AT (I x~tAltt AREA z A 7FIC.a)
2(!Ot~ rfF'67 (//////,7.),P*CWILL.6TFD SL'RFLUC Pt;b?(TEQ!*P/I,2C),7A10)
2( '7 FFAT ( *1,F7TF(P AEA - 7 7F 1G. 3
20)F Fr RVA1 (I,?Y, *TAPEP RATIP a 4 7F1(,.3,)
20CO0 F PC VbT ( / 2 ?, *PLAiliFCF A~VA z~ 7c!C.?)
2 '10 PCF?'4T ( /,2y P ASPFCT P.ATIC - 4 , 7 F I C
?011 FWT(,, CACT, LENGI *

201? A PT (/2 X r5 ~/ 4u*,7b
2.(,1? FrpVA7 1C ,2)p *$ .P C/2 * ,7F1C.?)
2C14 FCP~'AT (I,2V, 4*1uF TE 2 ,7FIV.?)
2015, rC PA (12> '*P MAY T/C * ,7FIC.3)
?116 FCP!'kT (12, 4Y/C AT 14AY T/C *,7F1L.3)

2C16 C001'6T (IHIP120Y,*TOTAL AJPPL6lNE PAPAVIElEr' *,/;
2C17 FORV'AT ( 2y, * V'TNC SEP]-SPkK' pPC2 8*,

201F FORV~AT ( 2V, * FCOY 01.61 .NG SPAN ,flCs *

1 FI1C0.. 3)
2019 FOFMAT ( 2x, * WINGc PUT CHFPV AT CE F~tPLlN4 ,CR 2*

11 F 1.3 )
2020 F OFe A T ( 2Y, * 714F0o WINC, Pt tNFCRP AREA S ,P L N u*,

I F I C.3 )
Z021 F9R MAT ( 2). * Y-STA PF POCT CHORD (CR) T.F. ,XCPTE **

I F 10,3 )
2022 FflDMAI 2yp * EC;IV. .IiN ASPEC'l RATIE PAP m*P

2023 FORtAT 2 2X * EOUIY. ViINC TAPFQ RAT IC ,TtP 4
1 FIG*3)

C
2025 FOPcIPAT C 2Y, 4 1OLJV. INC LEACI'kG ECC*E F EFP PSIXPt 84p

1 F 10o 3
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2C26 FO0VAT ( 2Y, * roi;IV, UNG CUARTI-C OP(. !FEP ,slvpcC sop

20271CRP6 (F12X) * FOLTV* WI(- t-Cl4DFV SEP ,Pl'pc *
1 FP10.,3 )

4.001 FrIR?'AT ( ?X, * ECL'IV. WIN~G TFAILINC-FOCE SWIEP ,SV.PTE *
I F10. 3 )

202e FORMAT ( ? * EOUIV* WIIKG PAY.TwICXKsFSS SWEEP ,SWMT 3*,
20I FOlo?'A

2R PPI( 2y, * FCUIV. i Ir'C- SPC~rr A;F4 PSEXV 3*,
I F IC # B)

Me3 FC-Rl' AT 2X, * EGIV. U.INC EYPOSEC 104C #CPA; u*,

2 '31 FL'1 PAT ( 2 Y, * FUI V& VI NG THICKNESS PATIC ,1ccI. 3*,
3 F10.3)

2032 FCF~'AT ( 2Y, * ECUIV. WING 2-D, DESIG4 CL iCLD w~
1 F10.3)

2033 FLIRPAT ( ? p * ECUTV. VING EXPOSED ASPFCT PATIO PAPXF -*.
1 ;:106?)

2C34 FORM(AT ( 2yp * C14CPD LENIGTI- AT ING FCCT ,cpx 3*,

1 F 10*3 )
2035 FIrFtAT ( 2X, * (wn'RO LENJGTP AT Vlk(G rRffK sCPX a**

I FI1G*.?)
2036 cCCPMAT ( 2XP * r~eRrP LNGTH AT WING TIP PrTY *

1 F10,3)
2037 FO.PVAT ( 2X, * X-STA. AT I.E. OF WINC PECT ,PYRY *

1 F I G.3)
25i3F FOPMAT ( 2XI * >-STA. AT I.E. CF WINC EFFtK ,YBX 3*P

1 V, .3)
2039 FORYMAT ( 2)X, * Y-STAo 4 T LI.E. o F INf TIP ,XTY =*p

2040 FOPAT ( 2yp * Y-STA. AT I.E. OF P C O'I PYRX m*p
1 P10.3)

2041 POQMAT ( 2>, * I-STA. AT L.E. CF 6INC PRAKE pYPX 4

U4 g2 F r A T ( 2>Y * Y-STAo A T L.. GF WINC TIP PYTX 3*
1 F 1 3?

2043 FORMAT C 2>, * X-STh. AT LeP. OP WINC PAhC ,>y? ..

I 10 a3 )
204' FOR1'AT ( 2>, * Y-STAo AT I.E. OF VWIN( IVAr EYP .4

I F 10 .3 )
204 FQ F tA AT ( 2Y, * CF LT A- X C/4 WING TO C/4. TAIL p I Zp

I FP10.*3 )
204'6 PO0IVhT ( 2yi * INCLIKATICK LINE VETl WINCG AND TAILYOFECA 4's

1 F I C3)
END
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CVF'QAY(3vO)
cPROGCRAP' SL'PVEY

c AERorywi~'c SLPVEY

rpm ON /Ot TPt T/ A(22?)
CCI'PCN /CALC/ r (l)

CIH(NSIC4 TERMM5
C

2 (A I'2 I~~ t) 7, (C ( I I I~ pLV1) C r- I T (' ,] ( 11)
? (&523)1,vCC, (111 p, (A27 I I "C I W(t)2If!F(1)

A (Atf.I, !P1V) (A(hI-T)1 , AHVl), (AV3)vYAC),q

r 7 (A(22),ITRI )p (A (4 ),FKHT)I, (A(1Q)pPLTEP)

2CIAEC (Pf37),CL>)p (0f4 ('P),CL ( (),~ Ffl. )~PH
2 (Pf!4t)cpl0)p ((f-)LC (l(7)PDE)p
5 (PC1C37)v,^CAT' ~ ), ; (r (FI,CrL ), .,,, t )

1 (6C4 )PCI-L)p (C(C).AP') (0c )AXCC)
E'ATA IEFY /ICP-FFTCTICNS ao1uHFORM au1CHINTERF a,

1 10PWAVE =,lU'I8ASE /

IF (NSU9V.LE.C) 00t TO tOO
s Up ? VFV (I )

*KV NBODY. + IdPAC
N'US NPNLS 4 NI-.T 4 NVI
P- KFP'LS + I.

P -iNo 10

JOASS x

S4.EFP a St PV(L

y 14 *000
OPFCA 0 a
YCG XPAC *Cm-At *CC L)
IF (Nji7,E CCI C*O TO~ 2CC
YHTt XHT

* ~~~IF (FM.CGT.I.C Y14TL i 1I-T + L(ICC.
y i a S C PT (( S LP ( Kl 121 -Z C C 12 T() IT- y r C)1*2

c CKECGA vATAK2((SLQ(P!;13)-ZCr7)p (MWTL-KCC)I

Y?!CL a IPCLAS - I
OrL rf 0.0
IF( XNCL.GToOsO ) DCI -(CLIML CLILt(L))/X1NCL

T 0 S%.FiP/57.?cf577c6
Y r( ISV-P.C.T.uj.&N0..S6EEP.Nr..S P2 JFAS! *0

SwP2 *EE
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[ IF( ISWp46yT.0.htD0jP SS.[FO) CALL CVEFlAYf4F-,VLY,~,1

C
C F( JPA!S;FO ) CALL C VFDLtY(4tIPOVLYp?.*2)

C PFOGRAP MCr1T CALLED

C

C P~c BOC V -l CLASCL

XMI 8 M-1
CL zCLLCW+ C*Xy

CALL CVfFl kY(41rVtYp?,4,Eq*'ECALL)
C PGC6FAM AFROB CALLED

IF (M.C*To1) GO TO 220
C WRITE (6plC05) (TITLECK) Kul#6)

; , a-H *1.E6
IF (1RI1~.EC.1) CrO TO 210r
IF (14.C.(,.APrdFT P K r. s RITF(6,1CoE) Fr, Pp 51.F P

IF (H.LT.C.0.A .*FTFP.',C.3) vPITrf.,1(0q) F", RhS6FFPiIF (H.LT.C~vAN'~a.FTER.EC'.1) lFITE(6v](13) FV, RN)SWEFP
F IF (NiJTEC,%J) 1PIF(6s1C11)

C0O 70 220

I F ( H.,L T *.* L .A l. VE TE Q o VE, FI T E(I Cf FM.Kf SWFEPP (f'
IF (HoLT.C.,0ot C.I"TERoEQ.I. IE,(1) FtMRN, d*FSPP C'H

C220 ANQIE - tIltI
I r( IREF.oC. 1 AICLE it ALPHA - tr

C'~ph CVR + CtFT
r1.1 CUf, + DI~

2p N- + DF
IF(ITP)II.Ec.u) lvF1TE6dL1-po~j) CLTP CDTj rlH, tNGLEt CD'L, CDQAp

IF (ITPJIF.ECol) WJTF(fp10G1) CL, CC# C', ANGLE, Clt CUR,
1 Ct'AFI, CUL

TCL01) -CLIT II:rCEL(L), CLMX r)rM
ThAfW) =ANC*LE

C CLTINLE L

C

?0 CNINUE1~) LAVP LP
C

WOITF (e,1C10) (SNtAF(I), lul,~pnSLP)

rC 32J J s1,4
10TS(J) a CCSUF(Ij)4Cr'L C2-,j)+crtL(?j)CCSLP(4,)CDSLP(I.,J)
12 WCP~' I U(plC4 FF,~ OSJ)p 4CSLP(7j)p

C
VO IT F( t G 11 ) COC, CDPO, CD1$C

IF (K'NhL S.Eo.2oNC.*FM.GT.1,O) WF ITF(cpl(2fv) StKAIEMP),NAt'E()
C
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RITE 0IC) TCL, TCfl, TCP, TA, TCLTp 7CrT

MRTE (10) 8

C100A' FORMAT1x, 4MAiCH NO. w*F6.3# 5X*ALTITI-PF w*c7.O,* FT.*, SX.

1 *S FEP ANQE **F6*?p* rF.*p Y,*7hjI rEEL. (Cw) **.S2
2 * E. /IlC,*Ci*, 722,*TCTtL CO4,.73F&,*Ct'4, T53P~tLFHA*,
3 T7C,*C^, * P T,4CCt*rf, Tc7,*CPtFT*,
4 TI12,*'PtL4R+tFT)* p /

1014 FPRO"AT( 1L,*VACH Kr. a* .3 y,*tLTIl~tE v *F7.(Ip* P-FTFRS*p !Y
1 *!V EvP ANIc **P*F.2p* DEC.4, ),*1A1L r'FFL. (r z*F 6 .?,
2 4 CEEG. //Il1C,*CL*, T22,*T(OAL (fl*p T32,*CM*,T,43p~LP-A*,
3 T70,*C[UL * P TF?,*C0F*, Tq7,,*CDAFT*p
4 7i!34CM( 4P4/FT)1 p , * )

10v2 rOPPATC/1- CLA wFP.5plY,*PE; r.EC,*P10F ALC xPFE.5,IX,
1 *C(-~ 29Y,1(J- QtC* -P /v
1 JOH X uF P.5r, cYp il-' DELCL sPF9
2 3 4 Y# Y0 P CLMA -ps. /
3 10p C P,3 xtF5lHPx lop C m/CLtV :F E ,*p
4 ILY, 12H(*Tt1I C'Fc) P //

1003 PP~wAT(* r?AC- PcAO. -, -,7-1-J,-Y-

!GO( FCRt4ATC±X, *11ACH NO(. =*F6.3p 5X,*Pr\/FT =*1PF15e4,5YP
I *I.E. SIAEqPV ttGLE ** COPF692)* VEG**,' yv*TAIL VEFL. (r.H) 3

2 Ff..,* r.FG,*
2 IIT1C,*CL*, T2??*T'TIL CD*, 12%i*Cm*, T53P*ALFPA*,
3 TO~l,t^(. * P TfC3p*CP*, T9-7,*COtFT*,
4 Tll3,*CD(L+P+6FTH* p / )

1015 FOR AT(1X 4tAriP KE. x*63 5Y I*Rk/t4FTFF w*IPFIF 4,5Xv
1*LE; SWEEP ANGCLE a* CPF~ .7t FG.*, YP*TAIL DEFL. (OF) 2*

2 * CFC-.* //7lOp4CL*p T22,*TCTAL C0*, T28,i*CY~*T53q*ALPl-A*p
3 M7CCCL * , 'rr,*( *, T07,4CnF7*p~
4 T1.l?,#cr(L4P+t97T)* ,3

1008 FCPVAT(IN, *IbCH ir. =*FC.3, IYP*ALTITLrF =47,p FT.*, 5Y)
1 *L.F. S EEP AlNGLi --'F6'.24 r*,X,rq4107T'hrFp rcw.,flI'N*
2 //T!L,*C(*.# T2,j*TCtIL CC*, 13F,*CH4, T 3,*tLPHt'~,

T6I8,*Cl) (IFT*, TE,CL' R~F~ Tc7p4CL Al MH zC*,
4 TI1?A*CP AT (cp-n*, / )

1C12 ;OF?tT(1X "YP% *Fr ?. =*c&,3P5):,*ALTITL~rE v6F7.C,* i'ETERS4P 'Yp
1 *I.F. S EFP -'C1(zF6,2p,* rFC..*,*x,4lp1 Fr CGC1TIflN

? I1T1C,4Cj,p T72t*T'TAL (G4, T3Fp,C)O, T ,*AtLPHA*P
3 TtF,*C0 LIFT*, Tf2,~cr P+AFl*, T97,*CL AT OP' =C*,
4 711?p~CC AT r'H:(j*,/

I *1*E* 5YFEF th(t -; CPF>&.201 Dr.,~*F rC CcUIl1PN*
2 //T1(,p4CL4# T?2,*TC-TAL Cr~ 13Cpgrt*j 1'3,4tLPH4J*,
4 3P*f T Nx,,?*COI IFI*, lE2p*CC F#AFT*, lc7,*CL AT 1=l

I *L.F. S1~iFF kt.GLF * tupF6a?,* rt:r.*,LX,*TF)YV~FC CCNPITTCIN*
2 //Tl1O*CL',P T2?,*7TkL CD*, 73e,*b-', T513,*ALPH!*,
3 TbF,*Cf' LIFT*, TP2, *CL' P+AFT*, T07,PrCL .67 DH r4I'4 T 113,4C tT DP-v#P/ )

1010 FCLIAT(* *P5XP7(b10,PX)
1 5 ),p CHOqtC RjFPF*
2 -10)l~ ,F 7.) 5

1016' FORr'A7(30P, *FLvVOKN*
1020 FC.PPAT ( I,5y' *NOTE. VAV OF4 FG; *Ptl0p

1 * IS INCLU[E' Ii' tVE ORAC CF A10)
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SUBROUTINE ADJUST(ID, I02o XVARp YVAR)

C ADJUST Y-VARIA' LE USJNCG COPRELATICN FACTCRS

COMO /TNPUT/ A(QOF1)
c CCPMO /PLKPRT/ xPCINT(5o)

C
1 ANI- IVALP0),y(1,)PY l), (kC.42,>C()),L~

C

YVARI YVAR
IF( Ifl.EG.C,, ) GC TV' 3U0
150 N IVALCIC)

C
IF( [\V.ECo0 ) RFTVRN

I3lu rkLL LNTPiXVAp Vo,# YpY!'(1,NV)p NyVAp, 2)
200 CkLL LkTP(XVhP Vtp YYtU1,NV)p NY~4p 2)

CO TO 50C

00o CILL LV.TP.O 3P 0's YCLPY)'IldV)p NXCLP 2)

~500 1rVAR 2YV~P1 * I j4 + VA

Ic( W'PRIhT(2'4)*EO.0 ) RETUPN
C]TE(f,1CCG) Ir-, YVt.PIP Y'VAPP VP, VA, YVAP

1001 P[!KTL 5pAJS UPPp5P*DmNI/Y5l*
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$ CV( PLAYC3, 1)

C CO'PUTES GECtAETRY FO~R IMAPLE-SWEEP C(0vFIC'FATIMK

CO?'ICN ICALC/ P02) OCP, CC#SPLbNp XCPT(, P

3 YP YipYTXs YFx t,A ET YYZ, 5WF I FFPCP

5 St-XPAC"PC>0CT IT Nr -P(-SCAPpLS
6 Yc~V, sb.PtrCS ti.,Ctc1Ct2,rAC2,rTOC
CWt'ON /8LKPPT/ KFIZU'TC50)

fCyPGN /INPLT/ 1(0061)
CO1t*ON lt.IPLTI B'C723)

C
rTP'FK!TCN Y'Cb)p YC(b), YTC6), 17(C6)p cM)p P(E)
10,l1FNKIrN SLIF(7,?C)
EC61VALFNCE fA1',IW11) NP,'LSt2) )p (APTkl.,h(49Cr))p

1 (AF7CPAC4i')), ChrT('CotAC&&c)), (AFT!V-,5(4F7),.
2 (YPTt,(A54)), (YPI%-!OTobCA[")), (54PAI(21))

C
ECLI'VALFNCE CSWPP e(145))

C
T APSCSV$P-S .PV)

IF (KPASSE0o0*ANC*TLE.0.0(i!) GC TO 10C
C

IF (KPtSS.EC'.1) GE TO 2f
C

S~ 0.0
ChbCl O.C
IhA2 *0.0
DAC2 *0.0
DTCC C.,C

SI"P v * P
C
C

2f N - PNLS
1.;2 SLP(N,1?) + SLPCN,1O-)

ETA * Ic(N9I2)/Y(2)
CR ( (SLq ( CNQ ) -FTt 4 SbPNPp 9)/1,*-F TA
TAN SP, 1 tP l'pCN, 2 3)

CpOCP - ),r rC(*0tp()C-MFN -SLOCNP2?))

X I = SUP ( No 11) - SLFC[(, 12) TAK ( S LP(,
Y( ) (I) + CQ

y(1 0.0
YrA 4 U.0
Y(2) =X(') + Y(?) * ThN'(SUP(N,4))
YC3 = X(4) + 51);CNvc)
y ( 3) - Y(2)
V'C 3 0 1I p1,4
D(I) cSOPT(C(I) - PIVGT)**2 + CMY) -YPIVOH17**2)

P (I ) =A T AN (C(I I) - F I , CT ) of ( I ) - Y P I V0 7))
IrCCyCI) - YFIVCT).LE.CG.C) P(I) a PCI) + '-.I'I5q2

~0 C C N71 NLE

35 C f? TI NU E
Ds~ p SVP - S~.PP.

M',l 40C 1 *, 4

C YTMi) YPIVC-T 4CC!) * CN(C- WP + PCI)

DYCC vC.7',*XTM? +0.75*Y(3) - SLRCIplI) - LP1(1,f)*0.25
Sv PT-' - IjAN(C>TC3) - X1(4flt/(YTC'-) -YI(4)))

= YL -SWP
tC x Tkh'(SVPTF) /TAHSVFLF)
S'PPCC a ATANCC1.0 (1.0 - C0)/4.0;)* ThV(S ~PLF)
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5WlC FT~} (.r CC)12-C)* TAJ.(S PLE)VM YT(? * Tf'N(SWPIE)XAFT X Tc( () * TAN(5WF TE)rcCLP F 7'~ - VCPCC 0.5 * ( 'fOS(S PtEWDCS(S PLE - ppr)* C P7)
Ctes *s[-Pf'?) 4 Cprc/CpCCp C(.(56pt'C- SV'TE))
PCr2 Y Y()

C CS SU F lp/Fr2

4! crK~T1NUr
TTIP a.0 + 'rT(?)* T!(ot,*(CC. - 1.C)/CFCLPTv~IST bjAbN(I'Z1(CFCl-p4TT7pF ) # * eWINC A(275i 4C1 .-T *,(CS P)*TJtNSR) *r,(r~~p

C? CPCLP * (31.0 -(YT(3)/YT(2))*(i.c 
-TTP

(CRCLP 4c-^) *YT(2) +03 4CYT(2)-YT(3)J
Yt'I0 T(3) 4(YT(?) - YTM)f /(I*(/CPcT(c3/(TTIF*C~eCLF), 10TP - ("ICMY(2)) * (1.-TIIP)

C YtC c "L ,1
YTE2 t XT(4) +YV(? *~SPECDX2 = %*CLp (1.-YI/YT(?) 1.T p)

SPLb - (CR .LP 4CRX2) *Yhc
T0C;, = TCCS
CLD C L 1S

iF( NPNILS-EC'- COV TV 4.6
C 1 x (XT(4i-XT(3))/T(4)-.YT(

3 ))
C2 = C'WP(1,11 )4StU(I,f;
1(SVE G P T LIKE INESCI. YE
YT.1T ' ) s o( , l . ( ~ l~ +S 1*YT(4) -S2*SUP( I,12))/

ob * (J2~ 5t 0 ?l)Sucj (S1'r(2,1) -YI)5 )fF + 04CTCTAL a ULR(2,19) *SX2
rT cD a S Q I C (IT UP 2* vF l , 1  !g 4C 24 CY)I ST fT hl )r L) *SCJ(U (1,-? )*?*SUP(lPl) 4CLS*f*S )/TTAL)

46 S .ET it SX21*+(?;+.]F41*TCCS 4j.52&F*7PC5*,#7 -. E3C5*7CCS**3)I 4Ct if, *(2-rl) * eL- ;/ jTP 7P # CPCL P/CRX?rftp? L;.f6 et * C9 X? *(I. + (TP**2/(2 .TP))tpi C -, 692 CACd + (DAC2 - C('C1 "N/(AF V-lF
a 7 St,-;N,?e., + CSUPirCC6 i TCC + fOTGC r.)SWp/(PFTSW - S~.pr)

C F (PILS .EC. 1cr Tr 47

(S CC = r CS SL 1 # 21 *S1F (I , 4rC5c.pCr)*Fy 2
T tT F r7 1, 5 tip (I , C,~ 4 CC (Slo PT f *S Yc C rS 1,T a COS(511FOl,24.) 1SPFIle 4r !V *SY2

(lpcc *A-cr~cr-1.,TrrbL)

f.PTE A7AV(TtNTF/'z7CTAL)
r - W~l ACrS(fPSVT/5T7,TAL)

47 C r NT I L

SF a STrTALVpy r px;.
(TY C C CP # TO

Sr t
OX y,"I D -~

TF K CI C TO 4P
Y1 2 U&
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SOXP a (CPYP 4(Mf *(YIV -YI%2)
6QCP a 4 .* ( Y." I -Y%.2 ) * ?/ S VYF

48 tP) a 4*(YOIP vLUR(tl2))*2/SEy

FCC hF/'.36t.O. * 0A *-S O
TIF KPA T.CFC O ) rr C TO FTR
IF (KA~oC.TCo f) GPTOC 1-9 ~ r ~c

DA 1 U (P2 ) -R P

CC~ TC 35
49 C(?NT.INUE

IF( AfPttINTlOho )Ol A.P ThICO S'PATV ~,
1r CFTC, C', ) k? WP C2 t CC, CAR2 A~.cpr
IF AFr.T.S.0 I CCCd ATCC P'C7 CCS ,S2T C TC.

50C CPN.T-INL'E
EFND IT1)F0l .'I~(6lC ) 4~ FPp m ti

[~-c tp!C#ITC#Cpsp pcr.
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CVErLAY(3p?) tME

CPmt'CN/INPUT/ hC?091)

CfliCON /CITFUT/ P ?

1 ~SC(32), SO(?2), SE(32), >L32 (12),o ?S(3)
A , I

C

1 ,* (A(3),'F'LS)s (&7),#F(RP)

10 it (IF4)
TrC a C(12)
SWEEP a C(7)
1'I (KPthLSFQ*I) c- TO~ 10

ETA xA(262) IC(1)
IF (ETAL&.,por5) !WEEP h(322)

10 CC:NT I UE
C .c uC(13)

A (' (29)
PAYX BCr,C1,?)

BLN BCDC1l,9)
FICFB U.9e

IF (r.CT(.)FPKI 2 PLNS/SCPT(.7854 *PAMY)
I (FRlN.LE.6.2?-) FM'CFB s .E * FRK,*.l
1 F ( ID.*LE .23 ) CtL L C PI TTO p C . 6s T CC RC L I SVFP A pF P C RP

C
10C CLlbq(l) u 0.0

rrl 2v0 71 1.# 11
IF .CT.I ) CIT6FCY) =CLTtP(]-1) + 0.1

Ir ( TApt~rQ(),CT.F~fRP ) PFCP * 1/F~rQc,)
C

2)0 CrNTINLIE
C

300 PITEC6,IL00~i (CLTAB(1), TABI'CP() p, 1=1,11)
1000 C0F..T(lHlp 5YP * MACU CF!TTCtL TA~1 F / I/ 5Y *CL *.. 5Y
c 1 # WP(' CRITICtL* /5~j,4

END
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SU!BROUTINE CPZT(1D.YP'ACPTCCCLOSU~PA.,FIFCPP)
C
C CALCULATES AIPFrIt PRFSSL'RES - PRITISH PFTI-r-r
C AND COFFUTES frACH CRITICAL LUSING CRFST CPITEPTA

c CCMrOK /PLKMCC/ CIVCQC1O), XrPH10, NFR !A(32), 5S(32)p
1 SC (32 ) 5 Q(2 )p SE C22)p NL;(22i, 77(32 )p 7F(3?)

!lIFNS0NCOSEM3)p SJNE(32)p YCPIC32)p CZ,'YLT(32)

PT a 3.141502?
'S'.EEP z SWP *57.29F78
CI:SPHI -( CCSSF) )**(fP/(1ls4+AQ))
IF( SWEEP.GT,40.*0 ) CC'SPWI 305 6 (rOFPI 4.7F6C4**(hr/3.4i-R)))

C COSPIII IS THE CrSINF PF T1HE EFFECTIVE TSrPAF SWEEP
c SIIP - ACCS(C.SPI)

NCP v31

NX KC P + 1
crsECI)u Cr$CX1*PI/XN)

XL (I) Oo *(1*3 4 COSET)
10C CONTINUE

CALL SECT(IO, TOC, CID)

C
hL PHA. .

350 A~ - tLPHA/57#296
Nm * M-Cp + 1

IF( XM.GTs0*9 )p Xf 0.9
!c0F~.LE.u.u ) aVC'

y Po . m Y10**2
IF! KPPINT(l).ofl )WU'T (6pjCz1) YY, ALPHt, S'.EFP
CV (.0
C L - 0,0
vcpI~1 a .
DC Pel' 2 0.0
CMI - 0.0

On 0'J 1V lp1 NCP
S a( I v (.0
IF(IC.LT.1C('P.I .CIT.?C) SPCI') 6.C
53KY ((-l.C..)**V~./(N1Q 4 COSE(IV))
5C(V) * S2tX * OfT(POCI?.C)

C)/

IGN lu 1~i~ -TVO/Y

S2 -20 S (-j.I()*UJ?' '.? )) h(VrF'
S.1 v 2.0 /SI~ (1r-CCE(L*CLH,.
S4 XNSJE() - 2. 1) ) V7
25 - 2 (1C4I'- )/

3E (XN *]V, SN(') * (1. -CCF(L

51 I N'* 2. SI,, T0/(169*2



$5 a -2.0 *(1~*I~ /E

150 CO)NTINUE

SA(uV) SAM)v + S1 *ZT(IL)
I:( Ho (To10,. I.G.T. Pe SP (.V ) a $;- MI) +S2 47T(IL)
ZC ( IV ) 2 FCC TV) + S? ZT(Ilb
SO(I) a SN~TV) + s" 07SM0L'
svHIV) a SUIV) + S5 *ZS(IL')

400 CqNtTIMLE

C
CALL CPLIMV-la, A, SI.PP IV# CPILP CPLo X )

DC PI zCPIL - CP 11
UCp z rPL - CPUI

C
CILCXU -SO ( V ) + S E( IV)
(rzt'XL ~-SP(CIV) + SE( IV)

C
YCPI( IV) a CPIu
OYUT(V) x 07('XL

C
IF(v KFPTT( 1).SC.!* ) UP 17F 6,1CCO) YL I ,CP ItPCPI I s CFPJPZDYLU

C D2CYL, CPU, Cr1, rC~s xU(Iv)

Vl 3 a U(NICP)
Yp 9C45 *(1. + YU1)

IF( IV.KF.1 ) Y YUM* 1 -(xb:iV- ) xcI)
CLI (I 1 1 , crP! 4 I7CPI?') C C.5
CL x CL + rY *(tcp + ocprl ) .
C" I C f,! + D X *(rCPT + CCI1~~~ 4 (YP - *

C C~ + rX 4 (VCF + C C F t' I C. (X F-
C

*c~v 0CP11'
L tCPvl a CCP

501) CC? NT I NL E
C

CLI a CLI + XU(MCP) * DCPI* 0.5
C L c c t + yij( t, r P) * LOCp * C. 5
CWT Cw! + YL'( 'Cp) 4 lcp: 0.5 (0.r*XL.(N(P) -C.75)
C" Ch' 4 Yt! (NrP ) * PCP * C5*(.*LtC)-.5
CPCRIT - (l* (C.52/Y' *(* + C.2 * -2)4*3.5 -11)

C
IcC X(PFlNT(1)*GT.O) U.QJTE(tpIOC2) CL IpC'mICPCRlTsCLC?l

6 0 0 CrNTINLE

IF( ALT.flZCXUT(NCF) ) CC TC' 610
I'?'cF a l'~'Co 1
ALPHA a ALPHA -1.
CC: TO 350

C
610 CbLL LNIP(h, W)~EST, C7C>L'1, YW , 'CP, 4)

f620 CLL LNTP(0CPCST, CFCP, XUp YCPI, lNCPp 4)
C CPCR T z CPCP/C05PHI*#2
E30 CFl? aCPCcST A CPC~5T

Y.- 1./ N1C x -. 1?tO* CPCR T -. 61*CF12 -.'??f*CPCQST**?
1 *,0173*rpr 'ST4*4)

1 -.44q3*CP12 -,221C*CPCWST*4-. -,.447*CPCFST**4)

yVOCe *xtyfDNCeSPPy
IF( Y~j*~~* 2,P J'F , ) CC 1" 64
F ( y 1)0 . L E.,f )( . ?f 2&t6 - *2 , 7 1 ? 0X r Ph

IF( X CC.GT.1oo ) XDGO & C.F!45 **jj%2*XPr.C

C640 CrI TINVF
!F( Xt0.-C.C.0T*FtCPA ) YPOD x FI"CR2

p ar v 1 - Myro * rrScsp))4*?
IF( 131D2.GT.G.a0 CLI'(! - CLI/5CkT(FtvrD?)
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IF( tPRINT(1)*C.T.C I 'v9FI1F(6slQC3) VPDCpCLPr-PpXCFESTpC~tCGSPH1
C L PC R(NAC 1 C CL M(D

OCIF( NCI.L.F.0 ) REUR
kLPAA a WLHA - 1.
C0? TO 3910

IC-30 F0P!~AT(5Y,1lJF12.,4)

ICOl ;rRVAT(1141, ///IC;Xp '57UF.QSStIRE CISTPIALTICK 4 r St'PFACE FLCPEF
1CO 2-0 AIRFOI1L o fY*bCh **F6.4,9 !YptALFFIk **Ft.? I
1 l1ot,* .EP A~lr-Lr- =s :7*s' //
2 12Y,*'A/Ca,7y,.CPI(LIFPEQ).*,2y,4r-I (LC EF)1,A),*rCPJ*,

4 2Y*PLVQ)o.~c~ o)X,*y/C* ~
1C02 F0PrhTC//I0X,*CLI a4F7*41 1CjX,*CMI 2GY,*CP01-1) a *p

I FF .4p /11X, *CL u*F7o4, L-Y, *Ct(C/4) w*
2 F7*4 / I

1003 FORMAT( /1O)X,*rACF CRIT **F?.4p 10~, *CL A~T Vt(V R*F7*4, lCy,
1 *X-CFSI -'--17.4p JCyp*CPCZ2F 1 *iCc.4 /
2 50X, 4CPSItl OF EFPECTIV'E !Sr~kAF :*F7.4 I
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SUBROUTIN~E SFCT(I(', TCC, CLVN
C
C CA~LCULATES TI1ICVNESS AVV CAP'PER
C

I S((??)) 50(3 2 )p SE(32), XL(B32),* 77(32), Z C3)

MPFCK /PLKPRT/ KP~lfTl5Ll)

CCQt' ON /eLI~flTl/ r(1411)

pIrNS1CvJ wSECTC2f')#Y164t (26)C~t'P(26)

1ltST. Y2Jf CZ6)dyh?15](26)Yl(2)Y426pf52p

rTFIF10l~l bt2Z), BE(22), CC(22)p 0rC22), T ( 2 2
C rr NSct I V T(3.ji YCC30)s TT(C3 Co
1 :0c)r~a) (-1111A L I NC E
2 (bU?3),QLE), (MC)PNX rCT),
3 UC O4),Y7(1))p WA42;)PYCMlfl CA(454),YT(1)

C 4 (A24),1E'Cr.)p (U2M),CLCEH, (fi?6)pTEC4)

1 01 p 0 .0 0 . 5IC ?1?,OpLCp40.4C,( .55)6,p

2 /
DATA Y164 /

3 (111 7C ,.006 1'. C &/
DATA Y164 / 0.up, CtO2 ')32ou .01 '74925,.171 C? 7,.Co'224, 021,

12ut(fp*4 .'kee.3 .02!C2 p C376p #( C2 to" .02?H,.C4;7??

3 AT Y16 /
0~AY6~IC.3 .47,I. )C 3p Cutj(, . L 4F .04 q7p,. ~40 a 4 71

2 CT 2 ! , .(4!,.1.?,C321
DATA Yi64h/ (, rc .01 1A1,.ci-ct .11 , .C2;LC7.25 1.0217

2
3 .C10:f. IIFC'0,C /

CATA Y1653/ 6 ..0 .C~t 5p,.jC~ C2~ C7 ,. .],.iC7*
1 .CF', .JC4,.27i*04.3s.1, 474CC4C, ~c"P3CF2
3 .C ?!,.G7 C 1 /j, 1.',t2
DATA C~A'.(C.C.~~,.c?~C. 6FL C3

2 o I2YJo 4 i#( 0 3 1 ) UC LC4C F1p
3C.3C,.327C.22,.ZCC~1.,0C(,

VATA AO / 5 .44: 0544 j
1 Ai / C23?3-.7,2 i,.33CCC1(0~ ,.071E
2 2 -. 31q2,J.p C,.G 7,C.U1, .(U7 3.1QC2,

7A~ ClI 0. P, .25,p .l, LC(535, .'C*7, .5, 2? C .3lpS
P G933-5, 02C,.C Qotf 0.4t5.4r,0 55
C2 0 -.147(-?!# C:( 157 , -.73132B -. F 9 - .6 5

1 Al/ .L-4E57, -.2211333p-.4~57 oC-.? 1#?: -. ?211E,4/
2 D3 ::0709312~S, -@0 31,Fj -C,7324, C.V.17, 1.12,

3 0.4BF7, 0.23 073k .2F /,cF ,*34p *'
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c QG WID + B(ID)TOC CC(ID)*TCTOC + DD(ID)*TCC**3

C 1a5TC 7 tSEQIFS AIFFOJL IIC Ir F, NU Al FCIL IJ u5
C 10 So BICCNVEX Li 3
C I"~ 1. TC 2p4 DIGIT AIRFCPN' IJ , 4

IF( It..LE.7 ) I~J - I
IF (IC.[CtBS) IJ a 5

IF( IC.CE.C,kND.l0.LE.20 ) IJ *4
If( TC*.C4.21 ) U *

C
C.' Tfl (?C0#,.^CpIOC,9C0p7?00) pI

C
100 W.ITE(6,2C.00)

Cor 11G I a 2)cp
77( 1) a ?.Ol*TQC*YU(T)4(1.0- YUI)
S P fI) - 2.-T6(: * (I.-YLI)

110 CCt'TI&L*E

CC TO 960

200 IF( lr.LF.4 ) Qc'1F(fp200.3)
IF( IDGT,4 ) PITF(tsC0l)
CC 22t. I a ip,,CP
y a XU.( )
IF( IC.LE.' ) CALL LNTF(Y, 751,* XSiECT, rAtMFI, 26, '.)
IF( 10.01.4 ) CALL LNTPF(Y, Z51o YSECT, CAltF, 26, 4)
ZSMJ - ZSI * CLC

230 TF( Ir,*E.1 ) CML Lt.'TP(Yt 7f(l),* SEC79 Y36?v 2e, 4)
IF( ID.FQ*2 I CtLL LNTFiY, ?1(1)s SFCTs Y164, 2fp,4)
T C( TC.sfO.3 ) C~lL It"JTP (Y 2) Yp 7( pv"CCT, Y16 , 20, 41
IF( lf'd C.Z ) rkLl L'NTPF) 71(l),* XrrT, Yltf, 26p 4)
IF( 10*d0*5 )CtLL LNTP(Yo 7T(T),* XSECTP YI63AP 20
IF( 10Do0o. CALL LNTrP @ 71(1) YS~l yJ .A, .p 4)

220 7T(I 21(1) * TOC/CC.
GOl TO 960

C
100 CONTINUE

CQ' TO 960
C
C

700 ROC RLE
C

'rc e0o I 1= lpCP

CALL L 'TP(y, 7Tip YT, YbP NXSECT) 4)
CALL LNTP (Yo 7S I , XTP YC, 1\XSCCTP A)
Z (I) x 211 TtrPC/Tf'C^2

V I-ZS1 CLD/CLCR
C(r TC 960

C
qO0 V'flTF(6)2GCA)

14C cID -9

floc 0 .5 *(AC(14C)*TQCI.2)**2?

or' 95u' I -1p NC P

IF( X*GTsXIT(I0) ) VC TO 910
C

?T(1) a MC'(4C) 4 SOPT('x A t1T~r) 4 Y 4 62(74C) * X*X
1 A ' :(1U) 4 **3A

SRCI a 0.5 * A(4)$T()+hil()) 42oAA2(14C)*X
1 4 3** A3(14C) * X**2

C-C TO 940

910 x a (I. - Y)
Z7(I) a 0.002 4 r1(W4) * X + r'2(14P) 4 *)f + r3(T4'C) * **3
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c SRM u -Dl14l) -2.* 0214D)*X -3,* r3(14r)*x*y

q40 MTI) a TOC/.? * ZICT)

95C *rTTU

q IF( KPRI 'T(1)*FC'.f ) PFTLRN
OTTF(6P1UQ',) TrC, CLO, RCC

rC 970 1 u 1#Nr
MV aNCP + I - I

ZUo a 7T(IN' ' 4 ZS(INV)
Z L 0 -ZNCI V) 4 5( it v
%-PJTF(6,1u05) YUCI'Nj), ZT(JNV)A ZS(I V), lUF, 7Lfl

S70 CENTIM.,E

160O0 F CP VA T(/5 X Y Pt; 1*,C-.6 p3 Yi* Z PL *F 1 C . t)3 X*i
1 3Y* -*F](*&, /
I 3Y,*ZPTF w*FI&,3Y,*ZTHIK a*,FlC.6 I

1 CO1 FCP 11A T 5 Y, 7F]Qof , /)

1C04. FCRYATI6Yp *T/C v*F7#4, ICY,*CA~PS -*F7*.4p Iov,*t.I.CMUtS v*,
I Cpa*' I/Il?,*X/C4,T?b,*TI4ICkNvFSS*T4*C~EP*,16C,

2 *L P P )5P L"P R
1-35 Fn(QYAT(rX# 5F115
2 C>J0 ~rPR 6 ICY, *PTCOP FX tlr.FCIL S~rTTGN*/
2COI FCROATt/1CX, *6 SEFIFF AIRFCIL Sr:CTIC * /2LO2 FC,7MLT(/ lJX, *SUP'E Cl'ITICAL lIqFOIL SFCICfl*
?C'03 F(2,AT( 11ox, 4f SFPJES AIPFCTL SECTIUk*
2CO.4 FOPPAT( /1QX, *4-CIGIT l4IRFOIL SECTIfl'* I

PETURN
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SUiR0UTINE CPUr:V(Sp A, SP, I'V CPI, CP, Xr)

C CCMPUjTFS CP F0F AF~ INFINITELY SPdEAPED lI~

1. SCC32)p !n(32)p SEC32), XU(:2)) 71(32)p 2F~(32)
CC

10 colst COS(M
SP~A a FI t1A)
COSL a CLS(SVP)
~~!!tL a SPN(SWP)

20 cl S t IV)
F2 - SMV)

F? SC(IV)
F4 SD(IV)

F5 S E (IV )t
FX aSCRT((. - Y:T)/LJ

30 C L) L I 1. 0 1. + (( F2 + S* F I-) / COS L)*42

40 LIC"? D UL ( CCSA 4 (1. + Fl * CPSt 4S* F4. CV>SL)
1 4* S>J~r"CSL * (is + 93/CFSI 1 Fy )**2

2 + CUL C05A ; qU'L * (Fl *.'* FL.)
3 +S c144 Sin * (1. F?/CrSt) 4FY )**244 ( SI NL 4 COSt)*4 * (1. - OLUL)

CPI a 1.0 - UTc*V2

5ccIC. a CPI - SI- SR4F * PIl 42,0 Fl CCSL)

TF CPIC*.T.t'C ) CPIO 00

IF( YM.LE.O.OIJ.PQAN.GE.1.0 ) RETLRN

BETA =SOP1A1. - M!' * YF"N)
C

SINA * TtPETA
60 i1 1 (CPSL *CE1SL - CPTC * XMN) * Xl?

IF TFST.CF.1.0j ) PTlr(6,1000,)
I r T F S I GE.leO GO IC 20C

70 0 SCFT(1.0 - TEST)
c

FI - Fl/p
P a F4/PETt

F3 =F 3 /
60 DULL a 1.W'l, + W(2 +S* FIMB * CCSL))**'

90, UV. 0 vu * - C Cr'SA * (1. 4 Fl * CCSI 4S* F44 C 5L)
1 +S* F'TNIA * CP~t (l. + F3/CMS) ;x 2~)*
2 + DlIL ( CCSA 4 SI 1 * (Fl 4* FL.)
3 4S4 S JI * SINJL * (1. + C?/Crt) 4FX )*2
4 4 (SINL * (('SA)442 *(1. - OC1)

100 CP = -i.42Fr7/YM2

IFST a 1 .0 + e:i.2 *XM'? * 0*. UCV2)
JF( lET*LFeO.(t ) GC TC 200~
CP U-CF P TEST**2.5 - 1.0

2 00 CrTI NtE

iCOC FOI A T(IOX p*)UCPP t'-V E rE Q ,CP P EC T ICN F C TC FFICP L 14 1T')
F Q.
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I F

CViERLAY(3p3)
PPOGAM bERC.A

c
CCOINTRCLS CALLS TO AERG RCUTIF.S FOk VlI tFAC CALCUIATTCN

C!?PtON /CL!TPLT/ CLTbAPU1), t'p A?
1 CUP CCP C14, tLPHAP'C0Mq CDL# CCP CtFP. CIT, C[,T,
2 I'4P FK, PILCtp rrG, MCLP Yi(C1p (LIt, ALCP
3 ~,CVO~,p YP, EVEC(.tp YCr, Flo rPCPP,

5 ~~~C C PL ? pC r tT VpC 2(.7 ) , > tC S orrc, #t j, A3,p tpt, I ~S r pC ?(7),
6 Ail *p EiS E P J t! P T IP~O T

C 7 TC()CSQ7f~crc(p.
CrPmfN /ChLC/ CM)
CCt"CtN /BLYPOTI KFR1NT(50)

C

ECLIVALEtNCE ("PNLSA(3) (SI PVCPCM7fl (TCCC12)), (FOCC(?6))p1 (ITptUIO))
C

F'NCFT s APS(kLT) * 1C.C**6
T; (TPT.FC.2) 17PFI r.NDFT I12.
IF( ALT.LT.0.O) Gt TO FC
CtLL AT 2MW 1PNrFTTFT)
R h C FT * PNCtFT # SPE ED

63 CClNTTlNUE

IF (JPASS.GE.1) CC TO 300
C
C

RNCF11 a RNCFT/SPFED
rkLL LI.TP(C.O, rFpC, CLTkF, TAPMCRP 11P 2)

C CALL FDRGI1.0# RNJCFT1)
CrFF a TCPC2) + TCDM3

C
CALL DC-C1.C01)

C F TCD(A
C

PL c 5.4~ *(TCC +2.*FCC)**C,..333 *CrS(S~'ppC)
C Y-A 1 .- FMCRfl

CC L1 a PL * xprf**2
IF (XVC.r-T*C-e12 CORLI. a 0*014A*PI. 4C.24*PL*(YVC-.12)

C
CCFLP x 2.*PL 4XPP
IF (Yl('.GT..,.12) CDFLP - 0.24 *PL.

CCWP a (CPW' -CC1)*10 -COPLP

yp 1.-FMCRP
43 ( Y!' * Cfl%-P -2.* CCIA.1)/Y'M**^-

k2(3.* CMi-1 -- X* CCVP)IXM*;2

FI'LI *0.95
IF ( FMCPC.GT.*0#90 ) F'L1 I F,'C~r' + *CS,
IF( FFLI#CT*..O ) FFL1 -1.0
FML2 -FYL 1 + 0. 1,

C
PIMT? - PV'OFI *rer;C/SPEF'
r!LL FLrPC (FCFPPRNOFTZ)
CALL WO G(MCRO)

C *v~ 030
V'P 'iCC T -1,Pt'LS
CDPCR a CDpcp + (DsU;Rtil)+crsuR(T,?)4CrSLP(I,3)4CDSL'PfI,4)
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iCo CO~NTINUE

Q * T PNOcFT *FL?/SPEFD
C4LL FD'f (FL2pRN(FT2)
CkLt WORG(FP.L?)
CrML2 2C*O
.0J 200 1 =1#NPFLt
CnV(2 a CrPlL2 + CDSLR(I,1)+CDSU*-(l,?)4CCSL'P(lt3)+CU-SUP(I,')

C200 (ON~TINUE

CtLL OVIN(SPEEOP PNCFT, COO)

c
END
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v p---go--m--7---- - =

SU8FOL'TINE AT62(HCTRNCFTJFT)

C CCOPUTES RENOLDS Nn, hs CUHTION Cc tL7TTtUPr

C RINCFT EQUALS RN/FT COR P~ETER AT Mal
C CO-NVERTS IFGT TO~ FEET IF IFT a I

t LT a C*T
IF CIFT.EC.l) ALT a ALT * ?.ZfQCP4

y a !.-t.67!?F- * ALT

R *F (Y 4O.3P322)/.312 *?10057,. *X**?.25!S

IF (ALT.LE*36C.89.) GO TC IC

x v (?608qo- ALT) *4,FoelleE-5.

c PV'TFT a 2.3C222OFt 4 EYP(X)

C CONVEPT PI'CFT TC F'N/VIEP IF IFT-1
10 IF ' CT.ECo1) FNC(FT Fp.rFT*3.28OF4

C COiSVFRT RNOFT TC~ FIX/IKCHP IF IFT a 2

JF (IFT.EC.2) PANCFT zRNZOFT/l2.

RETURN
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CSUPcOUTIN~E ntIN(SPEErs RNGFT, CVMJIF)

C PIN!PLIM CFAC-

C OPNIPT ("l

C riENSION PC.N 7,20) ,TO~rrfl5),CtDCD(7, 5)

1 (A(37)pnC-(1.1))p (P( 1'S)tTPTCC(l))v
2 (p(1e ),#C'eC'fl(1,1) )p ~l)~i (P (1?5)pr?4TSC)

C
N F .2D z NOCCYS 4 N1NAC
CC 10) 1 a1,H3Co

10 CDPPC0(I,) a0.0
C
C

CALL FCFG(SPEEO, FMC'FT)

c r1,. sC (T CT C (1 ) +I Tlcr 2 + TOTC 0( )) F I F C C G I
C4LL kCJUST(?,0p SPfEED COMISC)

C
ra 2U Jz1,7
c P 9 - C.0
pt1' a 1.
IF (IsCT. UC) CC' TC 15
BASE - BC~Ii)
CMI Pcrc. (SP FrPtSESPEFCDB)

IF (pSC.ecooac) UO R I,
15 C('PL~a(Is COP * PINO

C BASE CRAG
20 CO1NTTNUE

TETCO(5) 0.
p.(- ?,, I -1,KtUfn

TrTCO-(5) x CrBGD(I,#5) + TCTCtI5)

C
CALL 6PPGC(SPEED)

C
COI Tr3TC)( I +TPrC"(2)4TCTCr (3)+1CTCC(')41OTCC(5)

C Dr I~ p CCIIIN + C01VI.C
C
C

30 PFTLRN
F,'D
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CSUR~flUTINE FORG(SPEE~, PNOFT)
C

CIMVO' ICLTPUT/ R3C1'P), TCTrfl(5),
1~vr crsUF (7s 5)p CC Pr' I(7, 5)
CCIMt'.N /BLKP;ZI/KPPJNT(50)

C

1 (C(43) PCLrPF (C (1-5)s s..Prc! .(I 5,A()C

1PTCD(J) - 0.0
Or' 5 J --1.97

5 C rp,r(Ji, I) - 0.0
5 5 l j 0 1 ) -i 0.010 CfzTI -L E

J2 = Nurys
K ? - tpccys + tN..C
L12 m NPP'LS

C N2 z NPNLS 4NHPT +lNVT
C

IF (K2.LC.0) C6 TO' 30tfl 20 1 mlPK2

CtLL CC(PPrj'FTSPEEDYLPO.,PCu!GHg, OF

TF (I .C.To,2) K 2 2
C!LL FFtkCIV, FrD, Op C, SPFEO, 0.,,o FF)

A', F T: F1,4)
OPAC :COF ETSF
FI z I
I - ( eCn(Is5).NE.C.0 ) croT5
T 7(' VDE F(). CT .1 .(I T al .IF ( I .. I) G 0 TI!1

c CiLL IFCT(lj PFFL'S, CPTTv', SPEEnD, 61)

20 CC!D(J,3) = rkf *FF *(Fl -Io)

C SURFACE CECNTR1qUTION
C
30 Pc (N2.FC.0) GO~ TC 50C CLAwkE OPA(- FOP~ SURFACES

00 40 1 ulp,'2
XL SLIZ(I,?C)

P Ir w~01MnTF.2 YL uC06P2CALL CFEC(R FT,'FEEDX-LC.,PcUG-cHK, COF)C
TUC UPC(1 .0I r ( IIS p 1 1ANa.I EO .L2 ) TOC a TOC STYP ; LF11

C SL:F (1,2)
IF(I .C1Ar..OL)C?
CALL FFACT(, TVC, TY, (A j, SPEED CPITP, FF)C

I (1WF F c 01 ,AN.I o F 0 12 ) PT !1. P z S Pr'C
IF (1.LE.L?) 10 -
CtLL JFAMTID, ?'T!.P# CPITIAP SPEED) FI)
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C

40 COSNTR IUE R C
C Cc TPTC(I) x TOTCD(I) -1.

70 1PTCcG(I) a COPrF(JpT) + TOTCfl(I)

8C CCK TINLE
RE TURK
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SUBPFOUTTNE CFEC( KCFT, 7?.hCFCPtRPXTPRrL:CHJK, CF)

C THI1S 5LPAOUTIPP CtLCIJLATES TF-F SKIN FRICTICF' COEFFICIE~NT
C USIN~G THE Wl-4TE-CkRISTEPH TECHN-IQUE.
C

COMMON /BLl(PPT/ KPRItNT(5C)

c FTURBMX * T*r**2d0.430/(AL(G30(PNL*x*I**1 .U*F) )$*2,56

FLAMM s 1.32F*CFCF IL/5SQFT(Y*9tK'FT)

C FPP. I MC(X) s 0.43*T*F*F*((ALCC4IC(FNL *T1.7))(-5)I C 1F( KPPTlMT19).CT.0 ) 1.RTEif,,1Cr1) P~rFT,7rACH*CEFp~XIRpRU(.HK
IF( CPARoLE*C#C90RCPAcCT1CL(09*) CC 7C bo0

7tPACH2 - 2ACH*?trwI
T 0i0C.J .176*7"iACH2)
F zloG + 0.,03916*ZFACP2*T
DXNP1 z o
PK-C C C,060

RK- - NOFT

z - P L *CPAR *T**1#67 *F
IF (Z*LE.I.U,) (rC TO 500

IF( POUGHK*LEoG.0 ) CO TO 5
C

CrR - TI(.El + 1.62*tLCC10lC(CBAR/RULCHlK))**2.5
2 CFS =fTL'PFHCPPF)

CFP a FPRIF'(CPAR) - CFS

v - CFR - CFS
Ir (K.EC.L.Av,.r.IF..3.0) C-C TO 5
IF (A8S(D),LE.O.OCC.) C-f TC 5
RNL - Rt't 0(1.+ 0ICFP)
7 v CL *CZ *IO*].67 *F
IF (Z.LE.1.0) RNL x RN *0.1
KRN1 P
K *K4 1
IF (K..CT.10) CC TC 4
R NCC P a R * CFAF
Cn TO 2

4 RITE(t,100J) RNOFT, PtNLP CFR
C

5A CVlNTINUE
C

CFCFIL *(I.:' G.1l?5t*7MACH2)**C-*1?)
TF (XTk.L6.C..O) r-C TO 100
CWN z0.1 * YTP

10 C.P 0 FOPIMCPYN)
IF (OPs.FCC) CO TC ?CO
oXtp1 DMN - (rX! * FTLFP(OXN) - X7P FtL6V(YTF))/flP
IF C XI P1.L=,C.O) DYN'l 0.5 *DYN
rx * tqk(PxF - EPXN)
(pY a o.-xj.]C8kp
IF (DX*LE.oY) (CO ITO 20

VO TO 10
C

20 yD a CYNPI + (~P - XTP
CF N (YP/CBAR).*FTtQP(YP)
CC TO0 300

C
100 CF a FTUPS(CFAR)

GOl TO 300

200 0 1 TE (6,1CCvC) frXN, PNL
CF z 0.0

300 9 k- L w PRt'FT
CFSAQ a FlURS(CPAP)
IF ( KF~Jt.T(19). C'.0) C-n TO 4C.
VPTIE(tpl JC3) CF, CFBAF, DK'P1, CFCFILp FNL, Rh'CC

182



400 RETU0
! )0 CF *Coo

RETURNP

I.C00 FrQviAT (10X'SlqPM3'TIVF CFFC VI"LL OCT Crk'iFF(E*/ 1X,?F150?
100 1 FCMAT(l )i*CFF' INPUT*# JPFI~.4p0P4FU. 7 1
!C-12 FOPP'AM(CXP*CEAk m*,1PF14#5s2X,*Otc1 OF RtV~C-F IN CFECs CF 5F1 ECUbL

i c ZEpc* // I
I.C03 FOROAT(I.00,CFE0 CUTPUT*, 4F1~o7p IP2E15.4)

ENC
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C SeRUTNFFFACT(3DPCH:OP T'rPpCLr,$PFFFDCRITVFF)
C T14IS SUPROUTIME CtLCLLATES FORM FACTMR FCR EACH CCIAPCNENT,C

ITYP *TYP
FF - 1.0

C IF (SPEF~o.GT,) 6O TC 40

GO TO (10,20,30) ID
C
c FLFELAGF OR eC~C'ES (ID-1)

10 FR - GECP
FF 1 .0 + O.IFQ*#3*O + O.0025*FR
Gc To 40

r t'WELlk (10?)
20 FR - CGE(?r

*F 1;V, + 0.3!/FP
cc Tc 0t

C
C %OTING WN SLkFACFS (1C~.3)

30 TEIC x CFOM
TCCr'u TCC*TOC
IF (ITYP.LF. 7) FF u j*U + 1.'4*TQC + 2.C*TrCC?IFr CI TYD .FO. S ) F F it1.0 + 1.a2 * TCC 4 L C. * I02*T0 (2IF (ITYP.(E. 10*Arj. ITYP.LE*20) FF z ]*C + 1*6f*TCC +-2.~ttc2IF (!TYPtE. F) Grf 4P (0
OFLTAP r SPEED - CRP'
IF (VELThto.GE.C,0) ZK a 0.202
IF (OFLT410 LP*-.2) 7K - 0.12
IF COELTAC1-2.'NC.oLrt'LT.0.0) ZY = .202 + .F;72#CELTt?4

1 42*1'C44*tElTtv4* -1*2?4,*0ELTA?**3
C FF =ZX'(LC/.4.1*44.roC 4 2.04TOC2 41.

4C FETURN
END)
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cSUBRnfLTTNE IF#CT(InlppARAp#CpeITMp PEED#FT )

c T41S St;PFQU1TKF rtittrs INTEIZFEQZENCt t-AfCRS FOP THF
c FSLCEADLFlf 'FCS

1 4 2

1: 7.A,o.97e,- ..IC p 1 ,CL.974 , 1 *14pI - .15 00

FT 1.
IF (SPFEO.(rT.1,C) 'rC- TC 30

C-fl Tt' (10,20P,20,40#, IC

c Ft'SELAC.E CflppcLAT1( FkC7OR (FWD)
10 PAk(I a PARPt/10.(*06

IF( Yl'.CT.Xtll ) V, a XP1

FT - NNIT( YPP PARIO, X~'tCH, REFLS, Pj 7,q,7,2,2)

GC- TV~ 3%)

C LJFTINC- SURFACES
20 A aC0S(pApho1

Ic (P.GE.C,7t) CM -*qq4t l, .35f.e*t 4%.** +1.2',f7*A**2
IF CA.-..5.tO.L.7) RLS-.G96 -. 75e-*( .7"-t)
IF (AL..')PL5 0.9214~
P SPU;D - C,2?5

RLS RLS -. 015 + *1I1C**F - 2751:*f1*P 4 1.O;677*P**3

c IF ilC.EC.3) Fl - RLS
3C F TURN

c
4C R~ a 100

PrTLPN
E N r
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c SUFOUTTNE W(DPG(FMACH)
c CCVPUTES TCTAL ATPPLAME WV DAAG

C0UPONIINPUT/ ?F1
CCT Q 0 /CLTPLTI P(?23)
CepvcK IrbtC/ C(5C)
CCP-tN /FLKtV&T?/ F(90P3

c CP,PIO /.LX PD/ WPD(g)
CTPENSICN CP'S1'C(7,5), (Crrfrr7,5), CTCf'(5), SL2(7,20) Poor( 7P20!ECUIVALFKCE (E14t)Tf)TCf.(1)P MP154),rPSoc1,1 )),

ECUIVALENCE (APMc~z)n (crLrc(3)l, (rcPvr(2)), C!%P1EC(25)),( (SV TEPC(M) crsA11iP)n ( PrrYsA(1)),#2 (PPT, A4)),(t.i ACtf2)), DS~2)3 (K%,Tv WUI), (sFyvC(Ijjl, C$Ptt?,C(4)),
c 4 (SPIF,*A(Il)), (TcC'.,c(12)) (TAP4,C(?C))

7ChTCD(4) 0 .0
Or 10o 1 1,7
rCS~rr(IP4) a .

c10 COSUR(I,4) x Ca
C

J2 a NBCDYS
*2 - NPCDYS 4 NIkAC

12 a 'KPNLS
p NPtNLS +1

c ~ N2 a PI ,LF +MSHT 4NVT
c

c PETA aSCRT( FmACH**2 -1.)
C PCCY CECNTPJBUTICNS

C IF( K2.EC*C )GO tt 50o

DC 20 1 -1,K2
PAMX Pr,.r(7,7)
PINS p PC 0(I ,9)
P IN C Ce0O
p p T a SCQT(J,1O) )3o~jv9
F L F Io v *(IP1

IF (I.C*T.J2) kI' a SCOTMOCII,12,/3.1 15q)

CtLL CP, N(R6IYPFLfS#PIN', RilTA,Cr 1,

CILL rC T(PAPt.-~LF T,; Ey,rrIA,rC'w,2)

TrTCO(4) a TCTCC(4) + COPOC(1,4)

C 6P ~ SL'PFhCF Cfl TPTPL'TICN

200 WPC(1) aAQ * (1:-AOP)**2 *SPtAN'SFX .

*-C( 5 P L F
.P 0 5 Fl'ACH
.PO (A) x EU/W
.PC(7 ) -* I
wmPr a ) a

C P(9 T'JCW

CrSL- "(l,4) s *

C TC C'4) 70TTCr 1') + CCWi
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250 IF (N?.C L2) C~C 70 300
00 290 J PI N2, 4

WPOC1 - SIP CJ,1Q)

iPC(3)a SUP( J,2)
4 PDU) i- a 'R(J1S)/SREF
W 0 r 7 a Ur,( J P1)
P ; a 5UR ( J p 2
PD(§) - SLR(JP3)

C
CALL C~vv(CDW11
CrSLF(J,4) a *~
T (IT C 1( 4) x T C7C() CPV1

30o crclTINtUE

C

VETLQN
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SiJ8PCUTINE COWN(AI'AY, NLIOS* PIN# PETA, COV)

C NOSE WAVE PRAC ICoY COMPON~ENT)I~CC
DIM4ENSION XLV(7)p YPETAM*) FCDh(7#4)

(rATA XLr / l.t 2., 3., 4.p top Fop 1?. /P
1 YPFIA/ (.0, (02p, Uo45f, Goa633 /P
2 FCI2W / .1e,.o71:0372.O27.1C,.14, 6C3.

3 227(-, .12!' (E,.t .C-Clo .0177) oCC82,
4 *20'21 elf67, .1C67, *C66, .(2]], @%^17!P*0OElP

c 5 c V CO*36,p 201CP *1031P oC.f,24poC2c7, *C172poQC7Sq

Ir-( AtYLF.0oC-) ( Q TO 50
rtAX*5oTCMAx/Co785398 )
FLrP-XLIKES/C1'AX
1F(RI14.GT.o~C) CO Tn 40

c IF( ELCP.LEoC0.0 ) CCO TO 50

IF( ?ETL.C-EoC.6t3? ) GC TO 20

10 C04 w t-LNIY(ELDt',PETAP XLDP YBETA, FCO~p 7,',7, 2,2)
c- r To 50

20 X x IETI/SOQI1,+ ELOr**2)
COW x (l.Z 4 1.15 4 X)/(1 + 1.9 4 Y) /(I* + ELCD**2)
G.O TO 50

C FOO A BCDY ITP Pt ' CPFN' t;OSE, SUC14 AS A N-ACfME, T F CCN107AUTTC,
r CF THiE FCSE Tr THE TGTUL R.rDY UAVE LOPkC CCFFF1CIFNT is ccvuri Ps
c INDICATH r CW,~ (TH- EYPRESS1CtNS L~era rcP rPF-N A.k'r CLEsEr RPCY
C PCATTAIL CLINTRFUTICNE ur NOT RE0UIkE 11JIs [IST1tCTICN--!FE CDO,1.)

40 SOQTB a S'QPT(PETA)
IF( SQP1P.LTo0oF1L4 ) C;TF x 0.P144

50 PETLIQK
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SUBROU71NE CDW7(APAX, YLAFT, REX# PE7Aj cr6)
C
c OTTAIL 1.hVE rFAC (POOY C0PC4NENT)
C
C

c IP'ENSION DCVC(5), COWPT(5)

CD h a 0.00
IF( ArI).LE.0.0) RETU~RN
IF (XLAFT .11. OsC031) FFT'EF

ELCiwXLkFT/0l'AX
X*PFTAIELOD4 Y* )
ZwELDO*ELOO

C
C
C FGATTATL IVE OPAC~ 15 t FWMTCk CF PCITTI1L FTNFNFCS rkTjr, PASE
C rTAMETE/rXILIY. (CIImETEP, ANC t'ACI- rLPEP* CG'PUE TIFF FCATTAIL
C VAVIF DRAG COFFFICIENT AT FCUP CQCC,(I) .ALLES lNr I(TFQPCLATf IC
C

(prPn( ) =0.0
CCTU) - (1.165 -. 511.*X -o!27?*Y *.39&A'*X*Y)I7
IP( XoGTo1lo ) CDVJ3T() a C-s5lB1X17

CD 87(2) x (1.007 -1*7C*X *.6t32*Y -.6t6*)t*Y)/Z
IF( Xc-T*1*U ) CPVST(2) - C.335Z/X/7

C
OPCOM&)C.b
CC-';9T(3) x (0.7?46 -1.461F*Y 41.5795*Y -*t542*Y*Y)/Z
IF( X.(T.1.O ) CDV97(3) z C.1sEO/Y/7

Clalo-sTM a (0.2551 -.5OuF*Y *.5C24*Y .- ,2(77*Y*Y)/Z
IF( X*GT.1.0 CD B7(',) - CoC'94/X/Z

c crupfT'.).o.o

CtLL LNTP(C-~rD, CCW, Der)D. CDWST, 5p 2)
RETURN
END
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PFCCECUPE FC.P UTNC PP.ESUREb D TZ, CS, YE CM O

DIPENSION AAC ?')v CC U?),* CV(2?), XT(72)

10 N aTYPE
C

HOT CAM * 0.055 /TL'C
)YTCCa0T(N)
TOC2- T(FC**2
RrDT-(AA(N)+PP(Nd4TCC((IN)'TOC2,Df'(N)*TCC2*Tr-C)/TCC
IF (N.EO.8) POOTs O.AF21t-*(lOC)#*1.e606/T(C

C CALCULATTCN CF CUANTITIES TPAT ARE FUKCTrNtS EF C'ECPFTPYe

17 ZK a -1.C
TOC2 - TCC**?
TOFC13 a TCC**0*3??2 33333

T53a TCC**1.6Ue6bA67
W* a t;*TCCl?

APW3 s TLC*AR**3
DENi1 z 1.G/APW+A.FW3
DFN2 a 2.0/APW?+1.0
ZKT as.4i.-~e 14~~R(CT )*
1 ~-0&25 * ECKI10~T) *C.~c)*

7KC a 1.0 + 2.5* lifT *#2
7X8 a100
IF( Zw.efC.1.? ) 7VPf a 1.0
TRI a .c/(1s47LtM)**2
TR2 lliLf*4)#
ZIAPi aIj + TP? * (TAUZLE) 4 TAN~(7Tt))**2
71 a TAN(7LE)**2

a; TAN~(7TF)**2
IF (Z1.C-E.Z2) nlP - (Crs(ZtF) + Tr-J*(Z3-72))/7lAMlI
IF (ZZ.GT.Zl) ZICP a (CS(7TE) + TRI*CUi-71))/7LA'1

7K a (P.CIDFNI + 3.13/CEN2)*ZKP
a x p;C*ZKP

IF CARW*'GE~l.0) )aSQPT(7KP/(1.7321* (1.C-ZKP)41.G/(7KPtFWO**?) )

C TPIS nC LOOP SCLVES FP,; *APE* PY NE2*TnN#S4 F(T)OD,
cc 100 IaIplo

Y4 a X*X3
F a (2 0'X)/Xit.L.) + (?.?3*X3)I(XB+2.G) - IV
FP a (2.0-6s0*X4)/((X441*(,)**2) + (2CoC*X**2)/(()3+2.J)**!)
F FP a F /F PI

IF(KPFItT(20).EQ@?) WFITE(E,95) I, Yp F, FP, FFP
a Y-FFP

IF (APS(FF).EO.OOC1) GO TO 110
100 C IN T I tL.,E
110 IF (KPRJN.T(20) .EC'.2) WPITE(6,~f)
c Iv(KPRlNT(2v).FQ.2) VC7ITF((,L,5) ZLE, ZTE,* 7CC2, TCC13P TCC53P

1 ARW, AR43, rE~l1, DFN2, ZF7I, Z(C, ZIAP1i, ZKP
r
C

PFTA2 a Z1'**2-1.O
PETA a 5CcT(SETA2)

BFTAIP a FETAICI?
PETAW2a PFIA0*2
COl a 000
CD2 a c
C(A a TCCV2*0~+333/(ZK#*?.B))
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lXLIN a CrA/Tflc;

TEST! v 1.O/CflS(ZLF) o.0
IF QfP *679T.EST1)CP%2 a (D/SPPT(ETA2-TM(ZLF)**2)

1FST a A8S(TAN(7LF))

FR P C .3 Q 0. *ZFPP4'FXP
a c.'* (j.4ZLAhx4;) *(2.-ZLbPli"3 )

7 a r',-S(LF) 4 rr(ZTF)

130 7'PL a rFT(TEST**2t1.C)

r T4 - 1.ii~. IPI * EET. **4)

3l a ZP $ Z( . * PflAtk * F'YYm (714+T?)

C'lW x ZKT *Zi' * ZKC * ZV 4 TCCt3 * (2#1(11 43.-33K?)

C ntiS Pcr w* s S 4
1c (Z".C-T.1.0) CO)Dx CO *EDIV
AREW a tPE
ARE - APEWOTCC13

IF (XPCINT(20) .EC*?) F1TE(E,47)

IF (KPRI 7(2C),C?) I
1 TESTPYP, FB, zL,11,TaT3,TG,~lC2,CD~p,'rD

E ZLE * 57.2c"6

VT ITE 4,57.?C5f-'E
IF (KPRIN,1(2C) (-T.0) %,iTTE(&,v25) AcZKFp7Ll~v7KTj,lFPEZKrptE

1 Z~ LINp1rcptc.,TYPEPCAw',Trc,1rC1?, 1r- C TCC53*FCOTP
2 FPjo PCT, V'Lo 71Vkp AFRE*s SCSFP IFE'*

55.e IF CKPFINT(20).CGT.-) 1,ITFULC0)

IF (KPPItNT(2Oj)oEQ.1) ',WQITE (E6,6C) Z~l#9TtU,)'FFXPCPvAsCrWp

9C F"FpAT( 'HC I, 5Y, IPXlX, I-'F, 14Y, P-FP, 1?X ?I-FFPi)

1 ~ ~~ ~~ IH ,X,17 1Y, 7 L t ' 1, 3X ?T ;] KFl31 ,lJ

2 F0 ' M6T(/(1~~ /; j 16 1 C. pP F 5 S L P F c R A G//

17XYl1iP ISPrCT cZATIO p ,7.4sj0YsIF KFLAkc X PF7#4/
17y, 19H TtrFR PATIC' #F7.'j,CYPi2- K(VT K P F7.4i
17Xpl,9q LE SloEEP DEC ) F7.4,1C.X,12- VCAMF * F 4
17xtl'4 TE 516E P IC- P FP:'o'1X,1?F KLINTTH 3 F7.A/
17),1CP THICK< pkrjr * F7#4,1:),12w 4'.*IC oF7,04/
17Y,1I - AlIFFOIL TYPE. a F3(0.,r3,,1PT/( 1/m ,F 7'si
17 x, 1 E YTIC P F7.',1CY,12.4 T IC f/3 ~F7 4/
177X,1Q FOil a ,F7.4,lcDYt!2f 3 ,F7.' &/
17XsI~ OF I/T a ,F7.4,lkypl~w P# ,F7 ,4 /
17Y,19- RW s ,F7.4,ICY,12H A P F ) ,F74 /)
17XP,;1'W 1/SPEF F74jYj. P6 y 74) rwc

63j F(P'.0 (/i31xtPH LFSLTS //,7? i-'bCI %IG Ec P FEXP DT
1 CD COTF?r CPTp3r CUiSAEF I

f40 FOkt'AT(IH p 4(F'*?,2XW,(F7.,2X))

ENV
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SUP.PCUIIhE RDPG(SPEED, Ar, SPF, CCPH
S b65 DRAG
C C"PON/iNpul/ I (3CpI)

c crPN/BtKPFI/ KPPIINTM5)I IF( tA'.LF.o0u ) QEFTtRk'
IF(SOFE(N.CE.1.C CC TO 10C'fF a (Col + 0.1222 * SPEEC**F) 4 h'/SPEF

c Cfl TO 2C

10 CP NIS!LE
CnO'S (1.'.2 /(3*15 4 FPEEC4SPEED) )*Ap I5PEF

c IF( SPiEO.LEo1.E ) C'P z .2222 * tpl!Q(-F
2C Cnh-TTN'L'F

kPITEU,1601t) SPECOP A~s SPFFo CDR
1000 FnoyrAI(lcY*MACJ **FlG.7p5Y*FtSF .FFt -*clC..7,5Y*SPFF 5

~C 101ETUFN F25!*AECt *lo

* *1 192



CVEPL AY 3,4)
FRC(VPA!' AERCOR

C

CI' CC CCPCN /IKPL-T/ A(?OPI)
C!'MMO /CL'rPUT/ CLTAP(PI3P TtF?'CRf21)t
1 CL, cfl, Cm tipi-ip CC", Cl't, COP, CORO, CIT, COT,
2 ni, Fx r c nt ,p) ppl yt~r Citp Alc,

LrVON /CL/ (0

FfrACH a SPEED

IF (JPACSGT,0) GC UT' 20
cAAIM a CCFpCR
CtLL CL.IITfFwCPt)
rLAkCk CLA

C
rrTM ervi.2
CALL CtLwbT(FM'L2)
CLA L0 a CIA

C
C CLAMCP AND CLtMI? ARE CIA VALLES AT KEY PtCIH NfSo L'Srn I CDt
C C A C LLITT CKS
?.0 Tr (JPhc'.CT.1) ((' TO 30

(6Ll. CO('P(U.C, FVICIJ, COPO)

Dr. 2,r I 1IFL
CPATV x CCATI 4 CrSLFP(I,1J+CrSUQ(1,2)4C"SL(T3)4CSL.'PtT,4)

25 CO:T INJE
CALL CLWPT(FM CW)
R F a F.'CFT CR
IF( REC-To4o(,E6 P E a *O

C CbLL CtPPK(Ft~kC14,R~ p-,nFT)
CALL CrLI1rwFcH, PR'0FT, FK, PELCi., PRI FY, AID AW~
CALL COPG (FMACH-) FK# rEidp CDC)
r AL L crrodpACw, UPC,)
CALL ADJLST(1,0, FF'ACH, CMC)

CALL 1 PAC(MACH, WAWP)

30 CCN.TINLE
CALL CCQ(rLrMt(rI-pcrRCL)
CP CI2RCL - CrRO

CALL CIM 2 fMICH, CL, FK, AELCI, PRTMOEK, AI'D, AK8 CDL)
C t L L AJLST(Q,~p CL, CGL)

C
IF( JFA!F.LF.1 ) CALL AEPACFtACF, CL,9 ALPIJA)
C Ll t A 3(rlrhCk CLo ALPH4A)
1c( JFAEs.c*T.C ( .r Tr !C
IF( U3L'S.k0.C,.C, GC TV 50

CLD 4C J - 1, 21
Al G * - 1
C tL I AFTCC(AKc-p fl))

40 01TEFeCCI) AN~s MC
50 CALL AFTCO(ALPPA, Cr'AMT

CALL 1VFdC(CCLTDCVT)
C

C ph * Cr.r + CCC + cnpry
co CflI0 + CD.L + CrP + CAFT

c
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COT a CC * ('CrT
CIT a CL + OCLT

C

JPASS 2

JC30 FflRMAT( /// i1iX, OFLISLAGF AFT-END upswFEF rFA(t* I
1 ICY# *WINC AN(LFd, lovp *rELC* /

1031 FORPMAT( IXP iFI5d )
E NL
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"teopo"JNE CDOR(CLP YMACH#~ CDR)

C CO1MPUTE! C~tG PISE

C

FI'CRRoC~IL2E(2)A#A#L PY(2e 5
C

CC

CfLL L'71(CL, YMCF, CLTAP, TAPMCq, 1Up 2)
yma XtfkCH - XY'CR
yo a YPACH -tMCIPF

IF (XF-C.Cr.C.Q) CrIP0. a A2 *XPI-**2 +t3 *YC**l3IF( XP*CT.*i.O I crpa FL * Ytl**2
IF( XP-*CT.C.12 ) CDP~ a 0,0144*PL + C0.?'PL *(Xtd -.12)

*c Cok + COFIV
C

PF TURN

E C~t
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SURPOL'TINE CLWOT(SPEED)

C CGPPUTES WING-SEOY-TAIL, LIFT CGNTRIBUTICN
C

CC4'MCN /BCKCLA/ CLAHII~)
Cfl) 'ON IDLTPUT/ r( q)PCLtLLP,'PX(35)DCLAI~,CtF~,CLATAAPP~DHS1Itp,

1 C7)~~pLw SMC

1 CP ttC (TFCA(Fi) (SVFA 11) (IIP1I,b(22))

6CC
C

CLAI(5 C .0

CLAITe - CIDA
CL.It T(2) a 0.0r
CLATI .T~. xL ? 7P
CLAI (4) a 0A8
CLAI0q) a 0.0* J ~IF (TECI-.GT.0*) CLAIM a *0133 *T
CLAI(1)* uSREF

* CAL MCF*(PET*G.. CLAIMa0,)
CLAIM a 0LA

C F CL&T f-.e CAMa ,776

C

CbCLL AIL(SPEFEO)LA

CLA' 0.0L

C CA - 0#01,7
C AA r MC.c~ssrTNIIFC LEAE

pL aIO

C

2CCALL TAIL(,PEED)
C0 IF ADJT C, rlRPE.,FtiC) CL LVNSFV

C
CLATs 0.
IF N ClSE.)rr O5

19
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SUBROUTINE 7AILISPEED)
COPPUITES TAIL FLOQ, FIELr AIPO LIFT

C
CO PO~N l0ILIPLT/ R4223)
CCPP(N /CLLC/ CI(-C)

crp rN /rLXrA1?/ [19ME

C CI /KLiPF~T KFRINT(50)

1 (Cl?,B(qe)) (F4LSA(S)3 It 0 W#C( 3q) )p
2 (TF,9 CM3) (tuPCCC(I) WE2C(M

-~ (yPp 0 ( 1, It ,rt~)v (Fvp(10c) I
4 (ArpvP(1G1)), ICP.,AII?))# (SpErWMP)
5 (>I1,Cp(4C))f (YrFlF~rM )p pI(II
6 (Y~tr'U 1)#1l(12)) (CLtTPP(qf) )p J(CjCl-,F(1C4))#

C 7 (D0EjpSq5))tK WpM )p t~o

CkTA YZ(C 0.,.,.?C3040. 0GfI

? Z tL / @,1~.?(.7,43.14p*2C
3 1 1,75 ,,,,,r-41, *44O, *3C0,.1C5,

S*-SIP st * 22p .4-f ,.3t& *27;u,.1P7 /P

7 YFP bf,,.,10*c,.4.7 .*,!53#*4FP*41!Pv4I
C
C **C0'WWSH IS CALCULATED *
C

vC s NPNIS 4 1

60HT a SLP(KIQ)

S5.L4T a SLR(KP4)
1-hAm s SII(K.917)
C ArMST v SUR ( Kp P
TCC x U(K*
I- TL E a SUP ( Xp11)
I-TY aSLQ(K,12)
I"TZ a RKp?
SUCFTa $LP(Kp2Z)
TIVC SUR(KP141

C
C

10 ?Kt a 1/AR -1.1(1. AP**1*7)
IF( AR.LT*2.P ZI'A *0.?7 - 0.0!67 *tP

C ZICIR z (10. 3.0 *TFI/7*C

x~ P +C..?5 * C8
YLHT a X - XA
M~ XLI-7 .LEoC'.C ) CC' TO 30

C

coso a sQcT(cs(SWPoC))
c20 CFDA0 a 4o44 4 (7Kgk * ZTR * ZKW *CcVc )*1.1i;

IF( XPPIPTf?1).ECo0 ) t*- TO 21
VPITF(6o3CCL,) CiAV# Pct.At CPAT?', 1-17, X1-Y, Yet

211CCNTTNLIF. 7LfC PZwAPlghFZKlHCCSC

CALL AEW? R0. C~ ApE)
CED a A* LWfCLAtAO

C 4* fYiAMTC PFESSUPE AT THE TAIL*4

rocc a *.

IF (NPtNLSor0oC) C' TO 50
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C

C COO *CDATMe
YOC *(XI4T - XCRTE)ICS

C J( XOC*LE.uOo )cn To 50

zwrC a C.te # . CPT(Cno *(YCC *01)
C AP ATAN(PT?/MpC*Ce), 03

CL a CLA # AW
Euv a *.5f * CL/AR
jrC :O XD*i t4(YP. + l - hI/57,3)

c IF( ZClh.Ce.1.c ) 0 TC 50

c Coco a rco (COS(I.5707g6* c.)*

C * CA;FY-OVER FACTORS ZVWB AND ZK8VI ARF CC PLTEC*.C

C60 r'2PHT *2.0 # I4TY/(2*0 * HTY + SCRT(APHT * SFXIJT)
1KV1 P. .1.C-npp 4.7t11*nCsi-T 4,42*'1Prp1*02 :#]3f*tPT.*3

c ~ ~ .K c(oai 41 26bz*rothT *.6G1.3*Dgv47*$ 2 4,126%*rOPt4T*3C 4*LIFT-CM-F.ESLCPE r-F TH'E FXPO!E0 SURfACE IS CCPPUTEC*4

CLAI(3) HTLEXH

CLAIME CAMPIT
CLMT7) 0.* CLAI(ie1 0.0
CLAI(9) a(.

C CLAI(10) aSWPCIHT
7CALL AEPP(SFEEr, CIA)CLAT a CIA * (ZKWF + 7K86.) * U1. - MFA) 4 QC

C CLDH a CLA * ZK411 * COO
C

CALL LN.TP(SLt.-*p RTSURP YSUPLP YRPINp 31, ?)PTA IL ArR7SLP'
IF( SFEEMFLs.Clc ) C*C Tr PO7ppl a 12.C^ * (CflS(SVLVT)41. ) * (SPEED - 0,S)Fvt 1.0/U 4 D' ND~ZO

C, TAI( PTisuB *o FNDIOP+2N'42
3C HTKJ (19-PTti) * 0. 01745 /(CLt 7XKF)aT9 FTATL * L..31t3i/APHT 4 5RfF/SEYHT
C TK, a J'JK 4 PTK?

AV * HTK * CLVH * ctrj4pw a 2. *T *T CJAT 4 CLDIF
aO (i.-tEDAk * (WIKIC -TINC)C

IF (XLI.TCE,,o.) On TO 90
C CANARD INTEK~eENCE FACTOR ON~ WING (EL) IS CCPPUTFD

FL Sb~TfPLANCFV X2CCPYSClZEL, 7*,.o7* 4P2)
c CALL Lt4TP(SPEE,j FMP XfrYcp llp 4)

EL aFLs * PI
IF (EL.C~*TlC) FL a1.0
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C CLh~w CLAW - rIt CLAT

C
PO CITRNE

1000 KGRIT( 23).A~ FT ) UiP*(~1CC CuT, S7Fte 1 Z',, O)T
ENDCO~ N PiH

1 Z'~, TSLRTIL~~K1,T199I~



SL'BRflLTINF FLEVON(SFE.D)
C
C CmpPuTEs huPon'yIwAic Ef'FKT OF ELEVCNS FCC IAILLFSS AIRCRAFT

CC-P P r N /I PoPUT/ At I 0P1)
C I'M 14 0 /fLTPUT/ P(??3)
rrjrr~cI /cLKph1/ KPDJINT(5o)

2 50 4 3(6i, YTPFl(4), F ?'(0')f
3 !P644(5)p YEr-I(,rK!,)

C 4 S.PAN(5)p YBFIZ(?)p FIPF(5,3-)

C

EQUIVALENCE (Cr, t(170))# (PFIPA(171)), (eFflA(172))p
1 (AqCi2c)), ( pr,,7 (CL P IEC (2! ) )I2 (1 P69C ( ?0) p (S PCCC(6) , (F C F( 114))p

3 ~ (TflCc ( 1? )

C

3 -CT~.3-.2*2

X , P/(2.* CS (WP.4(.>C*2)U/t(4P'P)2
IF (SPE0*T*PF, P0 , SPA,- YPR, *~F C,4, 6,2,2
BET x LT(I.%FlTRSA, T*,F* 2k 622

r" FB - ZKPI.-.*F
AC a S.*CF1 - (1,CF)**1.61 )

rLC 1(. + SCQ75 * t1.-SC**2) lAP ' SPt%),*
C

C
7K01 - rSLT(EFI -PP SPAN, Y*ItPQ u, 6 A ,2
7KC s+ .7 * I-S)* 7YPI

C
C WI 1574CFA L/ EFCYVNS PPDEEE3rN

C *t - .7 cr* FC 1C

Z01 a LT(EF FT PSPAN4, YBF TPFQP 5,r 5, 4, 6 2p2
ZKFC a LT( FOP TN5 PF12FKp 5,P 3~ f, 2, 6 2#2)

c FR'FIUC DROAG TERM AKDP
tKCI * ZAA *7kF*031F3 * CLC**2IAP*OSSPL)*K

ZKAvT 2 rLNT(p FTR PSPAN2 YPP, 5p~ 15# 5 4p 2, 2)

C KMO a Dt'(Dp1(Rr TFPW,' SPF12 YPKF K 5 , 3p 6, 2 2 ) )

C KM -~r -PP+

CCLPv C720/(CLC 200A



O CML a DLN7(CFTP-C, XCFPYTtC,7?DC4LP 5i7p~, 2# 2 )
c DCMCLP *rCPL ? KM *7KSW *MP/15 *TIAWIPCC)

c x~ 0. UL CL

IF (KRNT? ) T,- W YF(poi ) F!%PF66201WlCP~



SL'BRCUTINE AALO(SPEFO)
C CALCULATES ZEFO LIFT ANGLE CF ATTACK

CCT"Ct. /OLIqPUT/ R(???)
CCtAPI /CtLC/ ( 50 )
C(WMTh /BLKPATI 0(1411)

c CGNPCN IPLICPQT/ XPPINT(5)

EQUIVALENCE (TWISTjC(??))s (4NCC(39))p (Pl'C, (275))p

* o. (ALmofUEMP) (KlPrLS(q6, (t'TAqMP

4 A ( +PB(MLS )NN~A3) ,A
C

C

IF(3 0ACC.0.G)DLO .
C0

ZLCC a 0 CAOC I

C
2 V)0 !(TI5EC. OTC3,

IF(0 SPEFC.T1 * CC(SP 3CC
TOC a 5VTf (1 -C

IF( (BTC*TeC.o) XPFC a 005+ 12x (S.PC41PFT) C .25
rI( YPN* GTXC PWr -c.u51sw tC 2+ o (YMNOU1t -G.2 CP **?

ALCT a DALCIC CLTA
C
30 IF( T0Sr.E0.OAr.I.C,.C. )r GO TV036

1 Pc 4(IN -q.NC

r 6 ~LQ C * A'C . 4)) SWLC B +AL t1PTI r .2t45*AP

CL! SPEOT -CC DAL, TAU P~P ~

TAP, CC3 + ~ +3 2LP, *KA Cl ., 4C
C 4(IP, INC -T

1-0 'tYA + A**,C.3+XAL0I 4'F. I(A',F1.
IF(TL PN T(3 .T' 'IF6l( ) W L pA M
END?. pF r o pci,#7i !pc# ro

2 IP CP p ~pCLPPZ~~jZk202VNC



SUBRGUTINF CLP.PK(SPFFO RE, gNrFT)

C CALCULATES LIFT AFEAK CL AND CIMAY
C

CCIAVOK /CALC/ C (0)
CVMV0N /PLKPCT/ KPPIMAO5)

I t(Z?)p F'FF.'?) CCCU?;)y rc'r(22)t )TT(2?),*

S YN'F d, YFrt14), M6D&1, FPC61(4,',6),
I FPL'f2(44p6), FL'&3(A,',(ip
i y; MptHtP (2?), P~a(1I)p

I ~~X3 ?13 (!C ), N]11-3M (7,M~T13(10,7)p ?0cU714(10,7),

$ FCt'T15(0,!)p rCUTI6((-,),)
I YjMP Yl(6), Yc(?jp Ycr(F) WP) YtOCL(5)p
I YFWP(7)p Y1RP) Cr.P'1(7j,4)* rEP7(7,4),
I XCLCMP) Y*.VP(7

C
COMMON /F9LXDAT2/YT0(t.), YC1U'), YC;'(t)p SF3(4)p YA(4),
I YP(1,)p ry(H, VtF')p rTAP(~4)p C.A;1F,4),p

S MM A yyuA~.(~) )p Fyv(._p ) w2r-h

7 C1vtkX(c,4)p, Y2(P)p YFC'), Z~f1P(8p6)p

S ~ysp(r), YCyU), FCkfbE-)p YAP((-) YCN(I),
I F'VrF1(6,p), YAN'C.(()p YTc r(7). r;A(10,7)p

Y r2(t )p1T 0 p P ,( c py lM P i D m ( s 1

I X>12)p XY(7), XF(12,*7)
C

CIMENS10N YFIC7) YFIC7) YF2(7

1 (CtuEV F (qpp))p CL(CLW,(!))p (cL (T l2())p (CLpC(1))p

4 (D~pP(1I' t I ( S . L *C ( 2 (CCtNCLA(27))
5 (LFtC(2c)) 1CMf, (FCf'pC(21))
CA'TA XFI / 5,1 f#C, C .771?, 677015) toc',424P 7.3c;?~ P, /0

2 y F? / -.1L63p -,C,713, -,(,5r, -,.175, Cop C.CB7, 0004.63/
C

CALL LNTP( TRP Clp VTO.0 YC1, 6,4)
ciCns - (( 1+1.) * rrS(SV.PLE)

6 4. /ClCCS
ARLC -3./ClCO)S

C
IF ( SPE rec-F.o) C1P Tr 2 C,

IF( D01Li.*c.F y^C a, 0.8
IF( DYCoC-1*2.4 )CYO r 2.4

C
YMN PHO *c0S(S .Poc)

IF( XFN*~LI.0.2 )M X' f 0.2

C LI K CLCI/CSISVDCC )**2
IF( XHN*GT*097 ) -NC aC.?

A KO r rLkT~flYOt. M G#XrYCo YY'N, ZiFD~, f- f i 4p2)
AE'RK x ( tpp~lc .+ (1?9C!_1,*l'N*CL )*CCS(slopcC)
APPI(LC % .ICCS(S'tPLE)
IF( tfFK.LTetBqRLC ) IlAPK x tFXLC
C~P1C R CLA 4 tPPR

C1CLPP a C.C
FPP - lo4
IF( XFN.OT.C.5 ) FPP 3 1.54 - 2*q * (YPN 0.5)
IF( CC1%NC-T*U.0 ) CrCLPR FF? ((CC~rL + *c0643)*CCS(SWPcC1))**?

C
CLPB *CLFBO 4 DCLPR

C
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DCLDRE 0,1Z226 CC714*SPEEr -*2P5*PFFO**?

IF( NI.C*1.Q )DY a AV'APttI)*I0C +1.75*CLC

TCAN 0.0/s
I F( C Y.CT.I.5 ) TcJtNS - (CY - 16
I P( Dy .CIE.? ac 5 ) I p 0 l. I
IF( S1.PLEC:FoOtF7 )TQANS - .
CLOP *CLPB + TPANS ~ -(.3( .2444SFErP -,0eP!*SPEEr**?

1 4 " A ciSP f L**3 +' FE* CCLr'PF

CL0 TO 3G~

20 rlt~ro 100I IF (Sl4PLF-.NF....)) FAFT.6C SCRT(*SPEED**4' -I*)/A8S(7ANfSWPLi))
Ir (FETAC.1.1) CC TV 25
CISPI a 0965
r"LS09 a 0.P5
IF( SWPLE.rGr.0.2U.5 ) CAIL L ,TP(S.PFP CLS.FID xc. YIP 6p 4)
CALL LNTP(btcp (CLIFP YtP, YCCL, 5, )
CLSBQ a CLS59 * r.CLAk
CLSP a CISPI + (CLS'r, - rLt-l) *(f-ETtC - .1) * 1.25
CLS8 v CLSS 4 0.5 * CL
CLFB * CLSP

C~A a CLS?
25 CONTIN'F

C SUPEFSCKIC !'AYTPM [IFT CGEFFICIEI-T 4
CNA0,40 a CLAW * 14.225 * SLRT(SPEEC*SPEED -1.)

CM tA )../SPE:FC
CIPPX a 972 *,3P 'L 1646 * Cl'*CP -0.E215 *OP**3

IF(Cm1.LT.C*O Cw1 a 0.0

CLMAX a CLMkY C C.048 * CM1
C

A *t a .54?9 -177.23??7 * re. +4tlsC204 *rp*op
I -t29:4522 * CM**B +3-2l.4CO1 * rtP**4

C
b69Ax * tMAX +15,PC74 -3.oQul*CsAO4P -12.FC73-*CKAC4!9*42

C
IF( Ctt'.X.CTsI,25 ) CLPAY a .*
IP( AhtAX.GT.54*11 ) h'~kY a 4*

C0 TO 300
30 CONTIN~UE , .)CY2 A

fly - t.4AP(NT)* Q
CALL LNTPCTR,9CPYq Y~ p4

C.
C
C

YPT *YTTO1l)
IF( XPT*LI*C-o3 ) YPT a 0.3
MN YlFT*CT7...5) YmT - 0.45
MF kRstEsIQLC ) CC' TO 200

CltOAXB - DLNT(flyv XF'T, XflYI YX'T# ZCIP'AY, 9p &P qt 2p2)

Prjr z lcos*ofO
tPClMAY = f)LNT(DY, FPC, MY2 YFrC, ZOClP, ip 6p r, 2P2)
IF( YmT.GE~u.135 ) MeI-bY * CLNT(CYFCCYYCC22')C1Io.p6,F,22)

RK C, x tLfl-1(QPfFT * C8)
CALL LNi1P(PNCep r~, werj, YFlp 7p 2)
C6LL LNTP(PNC?, 'F2, )eFl, YF2, 7# 2)
CClRN a F1 4 F? * DY

C
C1l'AY w C1MtXB + DCl'tX + OClRN

S'vWEFP aSWPLE *57929bf
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100 CALL LNTP(SWEEPP tY, YS*PlYA, 4#4)
CALL LNTP(SWEEPFP XS~tP1,YBP 4#4)

C
DYM14 - DY - 1.4
Tr( DYP,14,LT.C.C ) DY!'14 a 0.0
IF( DY.(-T*2*5 ) VYV14 a 1.1

CtI r1 a *Y -PY * 'YP14

C D a DLNT(CYPSFEV XCYP XI~ CTAPPfo F s4, 22)

DCLIPAX -C3 4 (D-C3)* S'.EEP/60*
CLmbX a CLMAX + rCLAX

12U DAMPX a OiLNT(SWEFp, IrY, XSP. YDYAP FDA, EteKp2,2)
AMAX a CLMAX/CLAW +fLe *(AMAY
CIS - CLA * MAAX -2o*ChMAX - ALI
CC TO' 300

C
C LOW ASPECT RATIO VETHD
C

200 CONTINUE
C

ABETA a Ap/sc'RT(. - sPEFr * SPEED)
YCLr a AE1A 4 ClC(PS
IF( YFTsLE*C-*2v,.O~oCLl'.CE*2.0 ) Ctpyo rtVT(XCLFr, Y, VUM,
1 Y FCLPY, 13, t, 1?, 2,2)
IF( YMTGT*U*35.APO.XCLP*L7.2#C ) CLPXP *r1\T()CLko CY, XXCLM#

1 YYPY, FCLOXX, cip t. Op 2t2)
C

C2TAN x (C2 4 1.) * AF * TAHS6PLE)
DCLPX a OLNT(C2TAN, SPEFD, YC2P YYt'ACHU, rPCLMY, ep 5p. Cp 2,2)

C
C *A CLl'Y6 + ICLPY

AST x AP 4CCS(!LPLF) *lo (14**0 * IR*TQ)

TF( YCLiv*(T.0.,9 ) IFAXE 41;.f47? -20.f;F2*YCLM +5.0674*YCLM**2
1 -Oo427q*X(11 A

1;( YtCLM T*3.6 ) AMJtYP 21 .(

IF( C2TtN C*4 o5 ) VAr a CLN(iTN P C C# M A~t .ps4
C

AVAY * PX A
C

?00 CPINTINUF
C TAIL CCTRIPLTIFN TC CtVAX

DEL s CLAT *57.3 *SINCAPAX/57.3) * COS(htAAI/7.3)**2
CLMAX a CL~kY 4 EL

C

I XAN, VYC, MCtP~p Tk%_ FETA( , ry, v rI, C 2p A AP A lP,[92 APL rpX T#C~Y~pDC1t,XCLpCrI,CCL~t~pDELv
3 xCLt , ctm, r2TAN, r'Ct.P, CLVAY, DC1P~p RNCB

1000 F0DP4ATC1GX,*CLEBRK VUrPO I(1X 7F15.5)
FETURN
FEKD
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5L'P;C1JTItE COLISFEFOP G1%QFT, FK, DELCL, PRIl'EKP AKD, AKE)

CIPUTE5 I'PAG Ot2E TO LIFT C~f'!TANTS

COMMGN/JlNPUT / 6(?081)
CC~m'N /CLIPLT/ R(723)
C~rCr /PtCILC/ C5J31)
CnpN /PLKDAT?/ F (qOP)

C COPVO IBLKPRT/ KPPINT(50)

1 )r$W.,(7)p YTPC',)o FEP35(7o4,t FfP77,4, XCLDB(7),YlKPt7)
2 PSUF(7p20)

3 (D 137ZflFF P7(I*I in)12,)p Y I jrlF ( 1) N,(14C5)

5 C~A " 1pS UP ( 1 1) U ,A ( ? p (T0CRA(24fl,
6 (TECSp(('1)), (cohc~,C(42i), (cflrCIP(27))p
7 (r,(),TSPA6), (CLrtc(lfl,
e (SWOQCUM()) (S% ptrpr( 25) ( -PWLcA(3))
0 (IPPC(2q)fl, (TkC(3(U)), Rpe t1
1 ,(E( # S(6f))

DATA ("CURV / 2.. too top 10., 20.p 30., 40., 50.p &Cop
1 t~ep ICr,., 130j.p 200.1p
2 RCUPV / 0.1?, O.37,0.4FC.(,0.73,0.7F2,C.81,0.oF3,0.84,

DATE XRN / op 5op .~,C1.7',,C~740 / C& 3CC*, 600. /,
1 YDRT1 / oG7**07,.C~,jC2'p5, 0.I
? YORT2 / 15.7,1~.2.jO,05.0,.

SRFF - 6(11)
$PLAN Z C(4)
CS a C11 )
CIM a B(I's *5.7*2057P * SPFF/SPLhN
PC2X c CI II ,1*C2
FKL1 * -C1)C 2
DCL1 0.u
FKL2 0.0
D'CL2 0 0.0
CILMO C rtl
CL?'2 a 80119) *57.2915Th * SRFF/SPLAN
RFAR 0.00

CLE'P a M~(06)
CALL LNTP(CLD'S, AK~v YCLCr, YAI'E, 7s ?)

FAB 1.24, -. 04 *.Rt-rrT * (6 * loCF-6
IF( FAKER.LT.l.0O ) FAKP - 1,0
AK8 a F61(! * AK'R * SPEF/SPLAN

aY - -341 +1.4424TP -1.?6-*TrP** 4.52E*TF**3
cx a u.712 -1.4A97*IP *1.'76*P*i*? -.E',09*TR**3

c ED - 1.(. + BY* DO9 + CX* DCP**2
FMOACI a SPFED
FP.CPL P 9( 114
FMLi x P(115)
PML2 x P(116)
IF (FPAFC FlCr F1'ACH a FP'CRr
IF(SPEErc..E.Fi~cF.0."0. r'5FEr?.LT.F L2) C(i~' a S(118)*

I 57.2cP76 * SCFF/SPLAN
Tr( SpFEnGCT.1.0 ) CLL ArCL(SPFC0, CLCPT)
If( SPEEtV.LT.FtAL2 3CILL CUL(Fl'CI4,p CLOFT)

C
CC'iC 1c I 1,l NPlJL S

c NI : SUP(I,i)
TC SU L( 1 . -)
PLECCw £WN1) +FP(KI)*TC +CC(NKI)*TC*TC + PD0I)*TC4*3
IF (NIJE0.1i PLECC a RLER *(TC/l0CP)**1.t
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R LE Ft FOC t* IC(1 20)

RLEC AA(NI) 4FP(1KT)*TORS 4 CCCNI)iT[GCS**2 4 tC(Nl)*TCCS**3I r TICS
IF (IIE. W Lrr a RtFF *(Tf/TOCP)**l.5

c RLE aFLFCC * CPAP2

90 C"1-N TI VUE
PL0a PLE * qNr'FT/II.C**3

CflIANS - Es -fr.!ll * 'LP(l,4)
IF (,L-R(J,4)sGT*.?!) C!'T4N5 .TS(U(,

0 'AEG RLER 6 CCTA~k-F * CFT(l.-(Fl-ACH* CfS(FUR(7,'t))4*.
c

CALL LKTPQFCtEph ;T, (OCLFV, CCUOVP 13p 2)
CALL LVTP(' UR( J,4),FmINrS4PLYR'IN, 11,?)
IF(RT*LT*.Ilh ) kr a * f

00 0.0
C

rtIL INTP(rktEP, !'FTIP YPR, YCPT1,C,2)
CALL LIKTP(FNtEP', !PT2, NPNP Y13T2,qs2 )
I;:( TC.CT C. (%- PPVT - rPTI * (TC 1 (1C) /0.
IF' TC.GT.3.(rt I PRT a DFT1 + CRT2 * iC - (.O6)/Coc,6
RT - FT + (rRT
Pr RI aT 4(C-.P2'4 -PT) *(CLD + CONCL)/C.6

CIF(P'1.GT.O.874 I RI a (j*E7
C

YWJ SLI tFI12)

I=(%RPNLSFC.2,AvrrIEo 1) YW? - LIR2?,2)
prt a RP0 + RI *(Y 2 -YWO1/e2O22

100 C LIT I SUE
ltT - AR TP/COS(Sl PLF)
PEIR a C.,4F2AhT -. C1'T*24C.O(11l07*AT**3

1 -u(jOC0L4F33*AT**4

aPr4AR + OL
C

FK v ((.Q/L' C(344*FEi SPEFISPLAN
c

FF - *(.~1v *.AR *FK) *SREF/SPLAN,
firL"L -rLC.PT *(l.-EF)
PRIOE< - C.518/SOPTUF)

$S:PC4 - S1WPQC * .
IF( SlAPC4oG79fH.st; ) 51WPC& a 6*
CP25 c DL.NI(SWP4, IF, XSIUP, Ybp cEP3! 7, 4, 7, 2,92)
E P7 - LNI (FlP'., T~, YSIPp YT~p FFF?, 7,j 4, 7, 2p,2)
IF( AR.LE.3.5 3cP a 1.- (1.-EP! ) */-/A,
IF( AP.CGI.3#5 3EP a EP3! + CEP? EF3)*(AF-3*!)13*ri

FPP - FP * (1.-')OR**2)
hKD - 3./(3#14159 * AF * EPP) *SPFF/SPLAN

4 x 1.1
APIANS - AR * Tbk('ZPLF)
M!F( TthS.(-T,?*5 ) H. w 1. + 0.1*(ARTtA', - 3*5)

IF( SPEFLP.GE.1.C' I PPI'IEI' x 14CL'P ' :szf~l~PLA1

c( SPFir-,LE*FV12 ) C-0~ TO 2C00
2 111 .-1 (CCe~c PLPiIAl*&) *(FPFEf-F CPCI)

F ND V a I .;( . + 7 INDP 7,140 Y*?
R x Pri * F~I)P
F"' ((1.-P)/CtM 4R/(39l4l59*tF*FM) * SPRc/SPtAN
CEICL a CLCPT

200 CALL KGIK(CLC(, FI~, DELCI, SPFFD, FFL1, CCLI)
IC( SPr.r*fotI1 ) C- TV 50{'

C C'Rk' PILAF IS CbLCLtLTFC PY LIF4FR INI'DFCATIOP PFTWEEN THE
C LIITS F1VL1 AtNP FfAL2.
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z~p * 12. *(rnS(S%%pF)**1,6) *(Fmt2 - FrfgC)
F'NOM a lo/(lo + ZNDI' + ZWO*02?

K aF * FW)P?
Fl( L2 a (*(.-PL?)/Ctlt2 + FL2/(3.i 15q'AR*F) * SPEF/SPLAN

t CALL A0CL(FtFL2p P(L2)

c CALL WCN(C,5Cv F~p DFLCLp Ftllp FVL1, O(LI)
rLC : FVtL,. 4 (FL2rKL)*(PFD:FlJL1)/(F L2:FwL1

500 1( KPPWN1(22)*EC.O I OT'RN

1CLC~p, CL?', SF PLt?.o Ft'CFc, FiL FL2,p
2 PtLE, L EPC1F Ct F et PF1 PCLCCCNCL v ErPAP, P PC4,
3 FP, nrt SWPL2, FVIol, DCtl1 FI.L2, CCt?,~emI

C

QF7URN
END
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FLiRtL'INI ADCL(SPEED* CLCPT)

C POLAR AYIS DISPLACEMENT

CrrpcO/!KPLT/ M(ORI)
CflsfrD? /C'L7PLT/ At(273)
C"I~t~fN /CALC/ C (50)

c CCIMiQN ILSLKDlA1I E(00F)
Cr CL aA(27)
SPLA'N CM',
SPFF A(11l)FOC *CM?)
C * C(13)
SwPLE MI.

c TFCH aA(2t)

CLCPT * 0.
c IF (SPEED .GE. lo(,) Cr IC 1()

Ic( CLC*C-T*Oo.U ) fLC'PT a -.001 4l6*.934*;C'C -21t6.2e97*FCC**2
1 4:7-1.35f2*rc4*3

IF( C0NCL*C.T.u~o)fCPT a CLOPT -.%'t17 41.1224*CP? Ct
IF (TFCH.CToC.) CLOPT l ci~1l * CLC**0.7!
CVP TO 20

10, MEAT a 0
Ic (SWOLE GI.0.) FETAT a SC;T(SPEEE'4*? -I.)/TANdSWPLE)
Gr*LCL etCL 4 (3,25 - C, 225 * BETAI
If( BE7687 C.Fo'olJ ) DLCC a 0.0
CLCPT 6ELCL

C
I CLrOPT .. CLCPT 4 SPLAN/SPEF

SE T.UPRN
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SUIEVO~lIKE XKCCLV'Ps AFINPt!,ECLSPSPEET# #KtL'T~rCLCUT)

C

C DIESC L1) C'At12), REM1)

DCL *CLOB1C0
CLM) 0.0

C
00' 20 1 *10 11
IF( I ,?E.1 ) CUT) - CL(U-1) + DCL
CLX a CICI)

CALL CCCF(CLXP SPEEL', COP)
C

IF( IOEO.1 ) Copo a CDR

4CPLM a:) * (CL(I) - :CLT:)*4: *tCrR

DCLPLUT a -Sh(2)/(2.0 * POUT)
ERR a SA(3)- AKLT * i~UT *

IF( APS(EPR).LT.OsuOl.CP.KPPINT(1q).EQ.Q ) CC TO S0
C WITE (6#1DuU) SP9CPFFPAKCUT9DCLCLT#
I tt~its PrCriNP ( Cf (I)p en (I), I a 1,7iCOG FORrhT(l0*&,*KGIk* 5Y,* ACH **FEo"D?X*EFP &4 F 6 5,2X,4Fe*5#/

C I Y1X,1Fe.o!
30 RETURN

END
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c SUqRDaUTINF COLM SOEU P' CL, AFOK, (rELCL, FPPlFK, P XPKP CPOL

CC cMPL'T[S DRAG PUE TO LIFT

Crt'CN IPLKPIATI/ C(1411)

C(lON iELKPRT/ KPRIUT(50)

CLPF3 w P00~5)
C LrFt u F(ltj6)

20 CONTINUE
CUL a AEREK M C - CFLCL)**2*

r C( CL*LE.CLFe GO TO fl- 500
r flQAC DUJE TO LIFT tPV POLAR PQ~-tK

CDL - COL 4 PPI1-EK * (CL - CLPP)v*2
TF( CLeLE.CLCF ) CC' TO tOC

C DRA~G OVE TC LIFT A$!OVF DRAG eFEAK (CLOP)

TP( tPEEr*c.~.1.o ) GC- TG 410
C-)POB - tE4CKI # (CLEPA - flEICL)**2 - W1C CLDB**?
1 + PFIPEV~ * (CLOP - CLFF)**

DCCR a AKF% * (CL - r)*2
rCrR s rUCP + 02.08 * S(QRT(rcCR)

COL x COPUP 4 'rCrP? AKCD * CL**2
c 43L IF(I SPEFD.LT.I.0 ) GO TO 500
'wlQ Crt'KTIN.E

CDL *(AEROK - PPEKC (CLPB - DELCL)*02
1 4 PRPO!ER * (Cl - DELCI )**2

C
c
C

500 CONTINLF
IF( KPPIF T(14).Ie.O ) C-f TO 50
l.0 TE(6#UwC.j) SP:FD,0 CI, CCLP .EPQ'l' DFiCi, PP~rEK, CLP8I

1 CU"Fp twO, WK
KPPJNT1J) a KPPItNT(14) I

50 CONTINLF
P F7IRN

1000 FOPIPAT ICX, *CCL2 DL"MP*/(IX, MF5#5

211



* - rr;'z' . r~~ , u .. - -- - -- --- ----- _____________

SUROUTINE AEMASPEFOP Cl, ALPFA)

CILCULAME ANC-LE OF ATTACK
C

F CIPCt ICL7PUT/ 8?3
lN N/CtLr/ 50

Crpck /PLKPA1/ KFAINT(5C)

1XY (1? )p YC7) , YF (12P 7) p X I N13 f t,YIVI ( 7 ) 7,70T I lto7)
ZOlL 7141 ]Go0 7)

EOLIVALENCE (CLAPU9))p (ALOP(?-0) )p (ClAWPf&) ),

( ISP. A(f))p
5 (NPVLSA()), (TCC(i2)), (TR~,C(0)),
6 (SIFU(1,), (lP4) )#(YIi,(31) ), (YrXC(44))v
7 ('L,(2),(Sb,*FCC(7))P (MPT~,CCE)

8 (AF I or3 ( ? tp C (2, ) ) ( tF I ,P (IA ?) ),oS (E rpA(1
9 (SEWP.C(1C))p (S~rPRPC(27))p icrlP(4f-))

C

1 (X tNIZ1j, E (546))1 ( YRICC (1 ) PE ( )) (FRA ( I , E('!.0 p
2 (Yf( 1),F (G 206 XY (1 r,( 1. X (F 3 1),EU.25
? (XI V1)l(fl)(W ()9YI'N1201PH,[C C72t)(Z~1I,
4 D(i08Uj))# (ZCbTl (l)*D(11!0)1

C

Sk* F FP a S * P 57*2q57F
K P 6?T v KPPPFT(17)
Cl V 1 a (G.0

10 ALPHA x CL/rIAh + ILO
MF SPEEr.(-T.1.C- ) FF-TI.Q
Ir (isPILS.EC.1) rC TO 15
IF (0L!D(14)*LE , *7) C-t Tn 15
SWe .8 SL'R(2tW)4 O.OE7
Tc (TslP6E0.1) 5sI FUPP + 00087
IF (StP(l,").jFSV0) C;( 10 15
(0' TQ' 2CO

15 CrINT-UE
IF( AR.LE*ARLD CC TO 100

20 COYT IH..E
c IF( XPPT*C7T,0 )WFITE(630C) CLP ALP~to AP, ARIC, CLtPAXs CL~p

WAX, CLAP ALC
IF( CLsLE.CLS G C TO 200

C A C~
Pr CIPAX - (.

DA ((CL - CLSi/IDCL)**2 4 01d'AX
30 ALPI-h ALPHA + DA~

IF( CL.LE*CL~tY ) GU TC 200
tLFHA a LPHA + 5.0
IF( ALPl-t..GT*900 ) *ALPPA 9 '?090

C
COP TO 2t0

100 Cfl'"TIK'LE
C LM, ASPLCT RATIO LIFT METH*1 **0

As z 0.G,
z s 2. * CCS(FVP?'C) / Ar

*c (AFAY - t)/114.' lAP js M T 4T;*47)/(l.4TR+TP*#?)

DCLFP -CZ 4 5001T(1*4 Z**2))/(XL.P*? 4 S$CT7(.. 4(yrp*z)*4?))
OCIPA z (OCLEF -I*) *CLAV~ * 5703
CL Pt v CIA * 57.3
OCLO a - CLA ALC
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CLVI"1 a CLMbX - CIPA * SIN(AAY/57.?)'* CO!(AMAY/!7o3)*#2 -CCLO
C LV u LV1 - r~P ~v~1~/7 2  * CC5(AhY/5793)**2
TF( fLV1~1.LEr.:0 Ftt AAX a A'mAX - (LPPAY/CL - ALC
1Ff CLW~1.LE.0*0 ) Cit a CLA * (AMA) - 2.4OAMAX - AIC)

c IF( CLVft1.LEo(,o0 ) GO 7C 20
CIVA - 0.0
TPnCR - uo0
6PETA a C.0

c IF (SkPLEoLC.0o0) GO TV 112

Co u TAN(SWsFTF)/TAN(SWPLF)
PFTA a SCPT Ii. - PEFD**#')
IF (CtdKE.1*0) tBFTA U4,ITAV(SU.PLE) /(1.-CC) *RETt
112CR - WC
IF ( I0.EC99 ) IOCP a 0.0

110 CLVOPF' - rIWICAPETA, CC, YAP* YCOp FVVCF1~, fRE.,2,2)
7S2 u TAN(SWPLF)**?
FM a 5S0RT((1 + TS2MF(ETA#*2 4 T52))

ATAOlD * (T.0

IF( IJep*ITCj* ) XFP(I - 1.0 I-)4 o

4.CLDAc - AT(LE -1.145AI*5.
DCLPA a 6.0 ~ A'C

IF LAJNC. 9~A )~C GFOC TOP1)
C
C TVOTEREKCY EFFECT E)

C
CLV .1 1 )4 FVL~*1o 4' LA *P0(F'~4*2 2*00CC*S(A8*G)
IF'( sCV.G T.CL , ) Xlv a 3

OCITARI x C~ (Z SC 4.CIP)/XL* + SCTOCLPEPZ**

1CP 1CIP1. C)'# r~LAP 7

110 CQNTNUE

Fil 20*0

12CIF CLVNGT1.LE.0.0t ) CO I CWI

130F(L LNPTT(I, Al PA, CIoTsB, lI, 13 WRT~t!C2

C
10CONTINU0E

C
C F C6LCLL#TE O )NL FTTApC AT HIGH ALIFT AQY ARCrIFpIECloDC

2C C
C

130 A CtL LNF(CTAP4"S1P LTB tAP 3p4

C
C
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ACLARL a CLPB/CLt + WI
*FY YIY/(YIY + YcXl

CLB aAt * ACLA9U**9IN FPFK/M~ CtAW *57.2q5,7P
31C IF( CL.LEoCL32 ) ((- Tr 2CC

CIT a CLB + CL - CLVR
ALPHA a (CIT *API/(Ak *CL0~ 057.291,7F vFprg))**(1./FN)
IF( KPPTCGT.0 ) '4p1TF(6#1OC,4) CL, ALPHA, AR, A, Er', ACLARU,

1 FPrI', CLP, CUrlp CLkW
C

200 rrNTTNUE
IF( ALPHJA.IT*6.0 ) GO Tr 205
CDLt z CL * 16N(ALP /57o29t)
1Ff Cc-LA9L1.CCL ) CD.L u COLA

205 RETURN
C
10)Ju F!R'M'AT(5YP *AERA PU1100 14TC-H. 1ISPFCT PATTC* /M1X7915.5)
1003 rr.QMAT(5>, WAFA CLIMP Lr-U ISPi~T rATTO* /(1Y,(F15.5)
1CUA rpF;:J('5Yp *AEPA [I,',P CP~tRED ',I G* /(Y,7F15.5)
100? F94frAT(/5X,1,CTEX IFT*, 01,!)* 2,A q*l~ P,1Y

I *CLP*, I lx,*CLV*, llXp *r)CLP*.o

4CC KprT z PPIV~T(17) - 1
ILPt wCLICL6 + AID

IF( SPEFr.C.T.1.0 ) RFTL'PN
IF( 6QL kL(.hN.CLVl'1sGT,0*0 IGO Tr 125
IF (NPNLS.FO.1) rC( Tr 2C
Ir (SLiz(1,')#LE*0s7) C-0 TO 20
IF (5L'(1,@ ).LES NI CC TC 20
CGO TO 310
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SUBRrUTINE AFTrrULPFA#h rC)AFT)

C CO)MPUTE DRAC~ INCREMENT OVE TO FUSELAGE LP$kEFP
c

CCONNT/ 6(0OFIj

CGMMON /PLKPATI/ [rl1'11)
CO!9CN /PLKDAT2/ F (9C'f)

CDIVENSIC-N XCI), YM4) Z(&,4)
rA'rl *X / -":.# U., 10~IC., 15.,o 20. /p

2 Z /2*3~ .01, 045 .125p .? ,.pC0 .lpCl-,323 .33,o O0C4~.C I7 ',.Of'.9172.4 1 p O1. t2
C

i Il\C r *
qr * t(F

A8 z t/1(29 )
IF( ARECU. AP~ - 1.0
P t1& Y WS)~
SPFF A ( 11)

C
CCPAFT 0 .0
!F( FFUS.EC.IJ.O ) RFTU'R
AFIS v tLPHA - V'INC

*M PV - A;US
C

rCr. a OLT, A;US, XYZ, 6,'ijt 4p2)
CVAcT - r~Cu PAfrX/SFREF *AF11,5* C
V ' ~T'r ,FN
F 6
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SUPRUTIINE CORGSFEDY AEROKP OELCLCOC)
c
C CArBEP DRAG
C

FOUL'VWLNCE (4PpC(2q))p (SEY~VC(10))p (SPtAFKC(4) (SPEFA(11))
C CC x 000
APUEF a AR * SPLIN/SFEF
F - 19L,/(3*1',159*AFSPEF*hEROK)

COFi - .0/(3.115*4PSREF4 (1.O-E) )
CP 'a C#7 * Sr*>,/SQEF

F ( ;c.GE I u I CC TO 15
IF( SPFED*C.F..o ) GO TO
IF( COEFI*C.T.CDEF2 ) CC TO 15

5 CDC r COEF1 * ELCL**2
CC TO 101

15 Cfl'TINLtA
C uc CPEF2 * ELCL**2

10 PEILRN
END
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SURROITI E CMOW.(SPFr.DP CMV)

c CrmPUTES ZERO LIFT PITCHINV POP-l'ENT CF UUV

CIPPrQN /CLTPLT/ 9(2?3)
COtWON ICtLCI C(5(;)

CCIY'.N /BLt(0PT/ VFPtNT(50)

1 4Pr4(#5,3)

1 (TrCC(1?)b(tTWISI, C(3E)) (SEY~pC(1Cl,

3 (NPNL! , (3)) (SkpCCpr (6) (r,) f I!) ),o (r~wortle)

5 (FPC4(lpl,1), C(C'2)
DATA CFC4 / 4*-(:*Zlp 3*-C*2IC, -0.3, 0.0, 114-002Ct6/

C
If TS

D" IOC I a I# NJPNLS
CVMCS a CI OS + WMH)* SFX(I) *CMC4(ID)

C100 CCNTINL-E

C

CMOs CMCOS/SFXV

CMVB 4 PXP * CCOS(SWPC.C)**2/(ARXR +2.*CC!S PcC)) *Cw'0S

TPY aCTY/CRX
rs~oc 10
CAL' TLH*(CSVCC,*APX9,TrX, C!4CCTp XF04,YeCt4,zFr-4FPC' 5.5.3. 5,5)
cpcT CY.G('T 4 TWIST
FMACH .- SPEED
Tc( F tFC1-ToFMCQ ) Pl1tCH x FMCQ
CVACH -(1. 4 ,#r*MC*5/CTI-(PC*r(l C)*?

C
c P . -(010fP + C1lEPT) * CIdACP

C
IF( KPPIl'T(25),CTo0 ) WRITEF 00)Ct Cmrep, C1PCT, Cl~C

1 CVVrr, tr yp,*rO, "T1 phC 1 CC, rCR
2 CTY, CRYi, SWCC, SEXy, lCCICi,
2 TS, ( CAP(J) SEX(T) 1 I 0 1,P L S

1Coo FQRtAAT(5XY *C?.O'A rUMP*/(1X,7Fl55.))
RE1UpIo
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SUBROUTINF loeAr(Sp~rD# XAC.P)
c.
C CtW1PUTES FTCHIN' MCMFNT S1111 CF 111NG
C
C

COPPtON /INPLT/ 4(0061)
COPPON MiaTPL:T, P(223)

COPO fK PT/KPINT(50)A, TRY

YTXrsp CskXPPC1i)A2,uC2,TC

1 ,(ISypA(()) (NelrYSA(1)) T~rSPPR2CL

1IFSI? XDCOp /CUM C.,L5) .1..P .14,.1 .iq 5.3 .

DATA XPL / O~ 0.' .7, 1 5 1.~5, *4.o s5/P3.
2 FCOP / C.f.olp 1 4) o55p .2,f p 209.

C
DATA X=,r /ARXR 7 *p o5 10/
T1 YC T/CU#RY e .o1,I a ,

2 C ap!5o2p~~s 4)4!e sf-6

T 41 A 1 '4)

S.CL a P(7) 2

Iw F 11 S. O UP TO 20p
S PFCl r SLP1#2F

I >AWSW)
)CArRx - XACP
IF( NP LSVOI ) C0. TO 100

c
C CRANKKD .IIG PLANFOQNS
C.

TR2 - CTXICEXP
C

CALL ACCP (SPEEDAPOPP SVP1 ErS1.pi.CC,9TP?p SCY(Po CCTWPFlCFO,
c 1 YAC CPF, CLACP, XACSC-P)

YACRO a X4CRP # COYP/CRY - YIYX*#01VTU(S PLEI')/CRX
14 YJ~ V A N( PLF I) /rA X

YACSO - XACSC*P * CBYP/CPX +YACRC - YACOF4CPYP/CPX

YACR a (CLI * SIX * YACPX 4 CLACP * s(yp * XACr~c
I (CLAI *SIX 4 CLACP * SCXP)

WASW z (CLAJ * Fl * YtCFX + CLACP * SC0P * YAC~C )
1(CLAI * '. Y 4 CLICF # SC'XF)

100 XACWP a XACR
c
C W'ING-POCY COMARTNA7TIN
C
C XLE IS THE X-S.TAe OF LeF. OF IKPCI C EYPCSEV WKC FOCT

c DIA 3008 ' 00 2#
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IF( SPEEfl.CE.1.2 ) (O TC 20O
C SLIFScOhIC CALCULIMjc4 r- XACKI INOSE) ANC XACPW (WINC CAPRY-C'VrF)

Ytho a (P'.:+ lo *ACBW) - PMP 4)*/L A
XACNI a -054*CNQ/P

IF( .SPEE~oLE.FVC~R ) P- TO a290 C7(,!E~*

XACEW a 0.2 + YC*FO/P
IF( OtPEOY.EC4.O C-C TO 2q0

SPEEP. aCT12 ) YPE * SCT(SPEFO 1.)CXCY

C
C AP (Y#CRV( 4... - DAC$W PRE-.*2l. AS

C AP a DLTY DL I'. BDLYONFr w2?
C XACN1 st XAFC X * (C I -.

IF (NBD~Eo)V CTLJ1.A CTG.01 Al*c.2F .. u7Acc(
C

C FIGL ME.?1-7 B 'ATCCBi
IV( SPEE~so.G.. )r aC U 2

C

XANwXAFCPX * (ACB .- 1)PEOFC)/12'CFq

290 l w FFI * IAME

FCAF PET *Kw(F~ + FPLI'~)*CL

ICfFC~oEw9 t =K3(K~ C FS + * 00A'A(U
IF(XA~ PCC &CN * * LAB 4 AC UP *T.o1 CAl a C P'wf! + CLU0PW)/ (FCT

1~e . (rk*P + .U7PCC* C.C72P00*
C

XACS a CYAit 4 MU: ic~ * xiFF FCr)/ * CLAIC)
1A~ AC'.1 (I-YC~l* SPE - CP 4*-FC9

C

100 XAC (A( Ys~ AC *UP /(A 4 XCW *F L W ACU4 5)l)

1 (rL~e+ C219



SUqROUIJNE~ ACCR( SPEEfl#hRDSWPLEeSPCTRSPLA',TCCTlpF'CROP
1 Yt.Cp, CIx hX, CS )

C COlMPUTES AEROCY APUC CENTER OF SINGLE PAN~EL WINGS
C
c
C YACR IS TI-P A.C. PFFEREM~CED TC L.E. OF FYPo PCOT CIPCFD1
C CLAhY 1S T1- LIFT-CL' VE SLOPE C-F EXP. PLA FCRP
C XACS IS TI'E h.C. tT STALL

COMMt'ON~ /LITPLTI R(223)
CrM!YCN /CL'1/ C(50)
Cfr'PN IeLKCATI/ rmi'1
rolkaN /PLKr.AT2/ F(fc8)
C PP14GN /',LKCLt/ X(31)
COPFON /P.LKPFI/ KPR2tNT(5C)

01 FNSIC-K YfY(6)1 YAC(f), YVhL (3), VAL(3)

1 )~~A4)YPO~~) .P~f~) , P~e144t) ,Fe0f2(4,4,6),
2 FAP(4p4fi, kIM6P(72)

2 (YY~~lU6I72 ))
3 #, (c(,, 62 j,1),r(p35J), (FFC03(1,1, )pc(531) ),

017h VAL v iOp 0.2o 0.5/
C67A y) /y .?, .4, .(p Fp 1.2, 19f, I

1 YAC / o55s!pr 559/pb

NI a TcC

ARLC x B(113)
C

56 2.
IF( SPEEll*EC 1.C )GO- TO 70
IF( S0Ef0*CT*l.O ) CGI TC 10

2TANG 7&( PLF)/SCQT(1.-FPEED**?)

Ict TAKE.F.CT.1.0 $P* 2. - 1/AO
GO Ta 20

C 1 TAN08 TAN(S'l'LF)/5CR7(SPfEO,**2 -1*)
JF-( rku3.LE.1. ) Sr 't.-TANOP
IF( TANCF*C.Talt ) SP 2,+1./TANOB

C
20 APTSW x AR * TAN(S6'PLE)

C
CALL TLtTCSes ARTSWJ,7R, XACl, Pr2TATS ATPPT, FvtC, 3F*6,6p 1,'t)

KPI~l* KPPtT(11)
9p~INT(11) z c.
y(1 = PLAN.
y(2 0.0
y 3) TR

X 2 AR
y(5) C.0
IP( TW.E.6. ) Y(5) a 0.C3?4

IF( TW*EC~es ) YM7 - CoC9

Xcs) a 0.0
IF( TW.FC.e. ) X(q) a 1.173763 * CC
X03.) = SI.P1'C

30X t11 a SPLA '

c CALL AEP?(SPEFC, CLAY
C AC2 a XAC1

2QR (SPEFC042 -1.)/TfC**C.H6?
*BF AP * TCC**0.3333
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c F( VBAA*CF.1.0.OP*VCAR.LE.-2o I GC To 4o0

I RMtCN!C AEPOVYNAPIC CFNTER

CALL TLFT(AeA~pvftlR,: RT$ ,VhPL (1)pYPr. pYetZf~ pprp r~p 4p49,4#A4)
CfLL T (2T(AP92Wkjtt 4P~F2',A~ 4)

c CALL TLKT(A~ RA tPA0 TSV,' VAL i ?iPC6,Yerts F, ~P~FECO3 4p4p6p I v4)

C CALL LNTP(TR, XAC2, YVALP VAL# 3, 2)

40 XACP a WC1
IF( SPEEO.LP.FPCRC.*P&..PLFD*GE*1*2 ) G(' IT £0

*M FMCRP 4 0.05
F? 2 - SC2T(1.+ TCC4*.16667)

C
IF( S.PEFt..GT.FP'I~tfCSPEFD.LT.F'? ) C-C TC 50
jF SP~ED.E*F~l ) WAP a YtCl + Mf2-YkCl)*(SPFEC-FMCRC)/.05
IF (SPEECoc-EF' ) YACR v )AC2 4 (XAC1-Xtf'2)*(SFEEr-FM2)/

(3.*2 -F112)
Af a ?.* Aptfl

WACS a (lo42**TF)/i2o* AFTSW + (1* 4 IF4*7/(3.4TR))/'A.
IF( APo(T.AkHl ) CO TP 60
CML LNTP(OY, )YkCSl, XDY, YAC, 6p 2)
YACS - XACSJ 4 (1.+2,2*TM)17.544 * tPTSV -0#2

60 IF( KPRINT(18)*FO.2 ) V'QITE(E,1C00) SPEEVD, k;.t SWP SWPFC,
1 TIP, SPLAN, ICC, fl, FFVCFD, YACP,9 CLAY,
2 SP. AR15'., YAC1, AFAR, VBAR, VAL* XAC2,
3 Fri, Fr2, IPIP3 YACS

10;)0 FORY-MA(X, *CCP 011PP* /(XPEF15*5))

RETURN
END
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CVERLAY (4.90)
PPOC.PA NucrAI4

C CALCULATES t4UCLEAP DAM4AdA AERODYNAIC EFFECTS
C

COPFC. /CALC/ C(50)

Cf'1WTh I'LXTI TTTLr(A)
CC.ppCN /tNLCOLl/ (VAPCG(7,l7), SYFii,17)s CrIANP
1 ALP(21)p CL(PI), CP(21),* CP'(21), CLT(21), CrPT(21)p
2 CLtP (2 1),p CDF P(2 1),p C'YP QI)s CLTP(Zllp CDTP(21)p
3 F~tt(f), v)tC,
4 C~r-LLI;3)p CtCRT(;l), X2(2)t X4(2)
IIMENSJQN 'AVF 7), f1-D(7v?C), .SNA M [(7(Ti SL;(7p,3C)o Frl'PLV(20)p

I ALT(2'j), 'Frf1-f7plCv)p f"LV(b1(C) ItPM20)
2 ,D1VIrQO)p CDELUtA7,')o rFC-S(P(t), C0P ?f(7,5)

I (kI~T, A(4))p fl VT j,(5)), (5bPEA ,A(11)),*
2 (lEf:TFA(tC)), p L.K,(t (PWIVMJ)A(0))v
3 (Or(,)A3),(F1~l'1),p(177fl,

4 (SL (1 ),P(l c), p ( !U 'vT (M M1 )) ;t )
6 (PriICb?),(rSLP( ], I)pA(2~? .

8 #(CiSLP(1,1), 2(154)), (FC?, CM1)
9 #(CC *CM2 )p (rBAQ ,C('31)),# (T00'v tC(12))o
I (CTY, C(IM)) (cccirr(1,1),p(1EG)

C
1 y I H-p?.) t PcY3( !- 's CITC?( f-
2 YCr?(f p CLC3(4) p Y 3(t,4) p
3 YPIAC14?(j) P~I~
4 C(]p ), Cpt3(12-)
5 XtcpACI?) p I-OY4(7) cer4(12#7)p
6 PITICU?(F) , LtMfCH(1O), OkAG?(e,10.),
7 WIGM() VtACHUt) , plc-4(t6,l)

N 1 K-PODYS + NtC
kc * a PNLS + NHT + MV7

C ZF90OU12T TWE naMrCD(IK) ARFAY
CC 6 lo 1,7
r~ r, K Is3 17
flAFCD(I,'() *C90

6 COITIN'Ut
C
C DETEPtdIIE 11: I-A~C.E TO A'OCRAFT I! SYIPMFTPTCAL
C

no 8 1 1, 7
CO 7 J Is 1, )0

K + (.-3)/10
IF (DIIDC(IJ)*LT0o.0) SY?(JK) ala
IF ('LUJ)LT.C.0) SY1'(IK+1O) a1*C
IP (rsup(,Jv.ih*loceu.) SYlP(IK+1.,) * 1.C;

VSL (IPJI ARS( P)SLP(IJ)l

7 CPINTIN-UE
8 CriNTINUE

RE IND 10

CO 500 J gJ $~URVi
X!FtCH , FIslu'ov(J)
1F (WKPFkTh'E),fC.1
l'A9TTF(I5GO) YFAC14

C READ (10) CL, COP Cvp ALP# CIT, COT
READ (10) A
AAA - ABS(8C144)-YmACH)
Ir- (AAkA.CC.&) cITc(6#1OC,1)

1001 FnRMAT(//p2O0Y ItCC.FPECT FACH lNL'PPEP VAS PrAD FPCIP *s
1 *PTAPE LNTT NU116ER 10u
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C

C**0*4*******4 DRAG DLIE r, MPC.NESS ON ECCIES *444**444a*
C10 IF (IDAM(1)dFoll c-0 Tn 20

C
11 Or' 12 1 0 1 , ~PCLS

pp CACriI,]) + nFlCiO(I2)
IF (BR5,r-Q.O~ 'Z[' TV 12

C CPLCIJLAIE ORAC CF tWC-*M'h6EC BCCDIES
C CILL CFIC3 ((FCTH, EN/FTP )CL)lp YCL)Zp RI, K?, K3, 46CH, CF)

CALL CFXc2 (PCr'(lo1). R CFT, .0,.0,0 Cetr(3,1),cPopYlPAC~p CF)
rcr a CF * PCr(r,41 / SREF

C CtLCL'LATF EDAc- re PA~tfFn BODIIFS
CML CFI93 (br'C(I)p RNCFT, 0EC(I,2'), CPEC(I,4), DBCO(Itl)p
I r.rrn(1,2), (.P(P(I,1)p xACb, CF)

CPF aCF * FertI,&) / SPUF
C
C CALLULATE FflPrA FACT17R (FF1 FPCIP' SURVE~Y D;&C- FPSLLTS

CC

IF (CC((I,).cT..o) 'Ct(I,1l) -(COF-CrI) 40ECI1I,!)I *FF /PCtA1,P4)

1V-RITc (E~x5011) Jvj, CDT# COP CFD ctPcr(ip1)
12 CflsTNUE

I'.OPF 2
C*4*******4 PPAG -U TO ZVO-FtCING STEPS CN P~rTFS ***4***4**

21 IF: CID Q(hK.) T 00
CbLL L TP (X'AC~s, CPF, YMIAC1J3, CPF2, 1*4P 4)
C'? .3 1 1,0 NPCOS
IF (P8CL(Ip11)oEQ.O.0) C'C TC 2?
I : ( D C( 1p 1. E0. 1. DXCL xu.0I
I F (06C-r(I,11).CT.1.u) DXCI. a(DECV( I,1')-CECO(1I 3I

1 I(O~r'CCjI~l)- 1,C)
C r a 21 SIPS C)FFF / C)FREFSTFEAM, FOP ALLt FIPS

t, = ~ 1 CRDI11)
C 0C 21 K a 1, N

XYL - C~)D(Ipl)4j DYCL * (K-11
xl =Xco P or(I lI
I-FIGHT - cCfl(II3)
CALL EFFC(~I-FTP XI, X~tCHo HEIGHT,9 CEFF)
S5L1V C *SL-rP(- + OFFF
IF (KPRJN.T(2E ).EC*fl

21 CONTIFLE

C
2? rt0Cr-cI,2) a CPF * SLJ 0 * C-PC(1#12I *Erll)SE

IF (KPPINT(?P) .rC.1
1i JTECtP5022) PAlVCO(I,2)

23 CrN,7INU:E
C

C*****-4*4**DPAC. DUE~ TO AFT-FbCING STEPS rM ECrIFS****$*4*
C

30 IF (IOAV(3).NE.1) CO 7C 40
C

CiLt LNTdP (XIACI- CPL., 7t'bC"'3, CPA3) 12, 4)I
CC ?3 1 Ip1 NPCEDS

IF (00lr(JP21)*F0,Cs0 C0- TO 32
Ir (OFPC(I,21).F0*1.C) OXCI o.0.0

C FO 31 SUJMS Q)FCF / )rREES7;EAM FOP tLL SCTFPS

CC, 31 K a 1, N
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HECH CEOD(I,221

40IF (KPIDNr(). F 1) G C
1 UoXC I OTLA- (E' 5f 2 J HK I OE vCPOS A31 C-O Tfl 44

rPG UET H LES , N SEO ONCE P~T XSA, P~.U
C

CC 4K-li**NPXCS
C ~ /DTlt(ax(11C TC L1

IF pHX ,3to1),F I-tUX CC C,4IF (rPNc..1.O a~lI a .0

N, r a 3 v)pl
C CLCU~IN a C DPAV136)+-1) * DY.LS

xF aXC.'T1CO YL('I * 120.0O* % OLNT,(I*3!) H X 'C.4 CY, CO, 1, 7 2 , 2CLC

ccor
IF (8C D Io3F *FQ.) GOCO 4

c CALCLATP rNSc.~ F Ck rISI, PANFH2 CL. 17
IF( C PAG*( 1 4 1.1*080I32 2C(,IF OAC((EC C. C/09r0 y pC Da 300

GO TO 60C
41IF (4CXA(;,ic ) 6.oo .iT

.; 0 .0I(XC V ( i41*c.0~) ('0 O 51

c CCO ONT(L..9 Hj ,;22 4 #HY C0P1 7 32 2p )



Jt (Ocr(yp'1)@fo.1.0) DYCL a 0.0
IF (DPOr(I,41)eCGT.1.o) VXCL a (r~.Ar-(i4)iRRGfD(fP46))

N a POD~f(1,41) (E 4 0

110 51 K a 10 N
Y qL a OP t"(TP46) XL Ki
XT Xri 0 RO(l1)
HFICHT - Cflc(T,4!)
CALL EFFCM-O~FTP VIP Y!'ICHp IFIGHT# CEFF)
DIRAC- v 15.0 * (rgk('V(I,'5)/C~t'O(,3)4 * CEF9
1 4 OB)flI,5)'OFCD(I,4)ISRfF
SUMCO a SUloDo 4 DRAcG
Ic (KPVIK'l(2.3)#EQ.1)

1VPITE(EP5051) Js Is, Ks YIP QEFF, DRAG, SL'PCO
51 C:ON7TILUE

C AIMFLIPY PRACG CF WIVFs rvEQ wyJc, e.Y 2.31
SUMCP a SL-P.CV 4 SUMCD * (DEc-V(I,'2)/rCrCD(J,4l)) 0*.3

511 rlKfC'P(1,f5) a suiorD
IF (KPRP NT(2P)9F0.1)

C
53 CriNTINUF

CRAG a (q*P7/ 0vT(YhlfP-** -1.0)) * 0FprU1,4t)/['Prr)(143))
1 * DPCfl(I,'.1) *(eO1'')oC(,~)ISPEF

C tPPLIFY DFAr. r-F wAVES PlFP V.JNV DY 2.?1
rOqAc u r&AG + DRAG *(DPCD(1,42)/CPCD(JA1)) * 1.31
CAMCD(115) a E'PAC-
IF ('PR NT(PEI.E~o.)

3A.cITE(6p!(053) JP Is OI"-CD(IPK)
58 CCNTIINUF

I'GD* 6 4444*4*4*4*44F 6
C***#*** DRAG CUE TO PAOTURERANCES ON PCr.IES **044***44*4444

oO IF (IDAM(6)dE.1) VO Ta 70
C

DO0 63 I 1, NPLOOS
.ICn .8 00
IF (nFCU(I,51).F0.U0) Gfl TO 62
IF (DE0fl(I,51)o...C) DXCI - 0.0
IF (OBC0CI,51).GT.1.0') OXEL x (DnCC(I,!);CtrcoI54))

A / (OBCC(I,51) -. 100)
r'AC a ('pr~p(i5?)
14EIG-HT a VeCD(1P5?)
N - Dpq3O(I,51)
C.01 61 x a1, N
y .,L a f MltJ5L) + Cvt'L * (K-i)
XT 0 XYiL * BCO(Ipl)

C
't.LL EFFO(OKOFP YI, XPA(IH, HEIGHT, CEFF)

Dvc a !'U94 * DOO / SPEF
suMCrD a SliJMC +CrAG
IF (KPRI T(2E ) E0.1)I 1V0I1EC6P506l) JP It K, YIP 0fFP DRAG, SUPKCD

61 CUPrITNUE
62 L)O~l(I,6) - St!KC0
63 CCNTIKUE

c
Pt'******MDF 7 *4**4*4*4****

C44********CRAG flUE TO BLUNT7ED BODIES *44*a**4*444*
C

70 19 (IDAP(7).NE.1) G0 TO 11C

en 71 1 a lp NPODS
IF (DP~r(I,61heF0*o.0) CO 70 71
Cel a3 0
C02 a 00

C CALCU'LATE 0P~r FCP SPPERICAL, SFVEREC OSF
FwtX a 5CRTfPOO0(I,7) /3#141'9)
R CSF a S(.RT(DotI(TE1) / 3.14159)
RATIO 3 PRtsOSF / RMAX
('PAG1 a CLITPATIC, YP-ACl4 PATICIP UPACFp, VPAC.3,e,10oAP~2)
Col a CRAG1 4 Or-DI,) I SREF
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C CALCULATE CPAC- FOP FLkjTJC INCSE OF SP~rpf
DRAG? a LTD'rT~ ,~C,~DVt~Dha.Ee62?
CD2 a DRAG? 0 DPIJD(JDfl) / SPEF

- DIM1,) a cl 4 C02
tF (KFP'XN1(?F)eEC%.)

I R1TF(E#50.1) Jp,,R MAXP PNDISE, ORAClo CPAC-20
1 CDIP C02P DAKCO(I,7)

71 CtCt'TINLF
ie(r 1**44*F4**44

C*4***** ('PAG DUE TCO RPU14FPsS ('N SUPFICFS 4*44******
C

110 It GVD(1O~.) o TO 120
111 C0l 114 I #1 NSUQ

C CALCULA7E CRA ('F Ut1'AIFhC*O VING
C CLLL (FI'3 (LENGCTHP RV4IF7, YL)1, YCL)2, s KIPVZ I'3, KACH, CF)

CfLL CFK? (SUP (TP?O),P GFT,(,0P rSLUP(J,1)v0sCx YIVACH, CF)
CvI a C6: * SL'P(T,?) / SPEF

c CPLCULATF 02AC rc OArtGCED SUFFACE
CALL CFK3 (SUFCIP?0)* PMPFT, DS0~(1,3)p C*SL'F(I4),
1 fsvL;iI,1), ('SLR(I2), OSMR(I), X"ACH, CF)

C CnF CF * $UP7) I SP F

SCO *U(COP- CMT DWLR(IW5 / SUMP~e?)
F (DL~I P.) .L F @) PCr * (CcP-rO) * LR T,5)

C
C ~PG1NIFY DPA('- IF !WACF IS ON UPPER SURFACE

IF (OSUPIP6)&FCoC*C) GC TO 112
TC C SLP(I,3)

XI le43*.Tflr
CCD uC'CD * MI

112 D0'FCOI,11) *OCO

113 CONTIXLE
C

C***DF. 1? **** r4*4 12
(..***4444**DRAG DUE Tr FVC-FACING STFPS CN SUPFACES *~**4*4**

C
120 IF (IOAP.(12).NEe1) co TO 130

CALL .LN7P (XVACH, CPF, YrACH3, CPF3, 13, 4)
rM 125 1 a l, NSUR
StMCOL *CA0
SL.'-CDH L- #sC
ca 44.C/ SUPCT,19)* (I. -SU.QU,17f/ (I,4+ SLP(1917))

C CALCULATE CR6C- FER SIEPS OFt LCV.-VEL(CITY SURFACES
It (C!UF(I,11).F0.O.Cs) C-C TO 122
IF (DSLR(l1I).F0*1.O) OXCC v (OSLR(1i) - 'svp(I,1 )) /26
IF (CSt'k(I,1l),CT.1.0) rYOC x (rCSUiTIt) MI.R(I,15))
IN , DSUR(I,11) OL(ol 10

0 0 11K a 1, N
XOc a DSLRCI,15) + rxcc* (K-1)
IF N . E C. 1) )CC a DSUt(1#15) + oxCC
XI a YCC * SLP2,0)
I-FIC.HT *cSMP(T14)
CALL EFFO(RkdFTP >1, YPACH, HEIGHT, CEFc)

S'4PXOC *ATAN(TS .P -('0 4 XCC)
CRAG *CPF*(COS(SwPYflC))*4? * QEFF *PSUP(1,13)*PSUPfI,14)/SREF
S tMCDL *SU1rCDL 4 DRIC.
IF CKPRIkT(2P)ecQ.1)
lu0 lTE(6,P1a1 3 JIKYICEFFSWPXCCDRAG, S(I'CDL

121 CVNTI.NUE
C
C CALMILATE ORtG FC.R STFPS PPh HIGIJ-VEL('CITY SURFACES

122 IF (0SL'0(i,12),V0#.O.D) GO TO 124
IF (0P(1,12).:0.1.0) D [OC -(DSCRCI,1E)c;GSMP15)) 12.

IF (SUF1,1).CT.1O) XOC u((WIR(Il ')- SUF(1,101)
1 /(DSURPCI1Z)- 1.0)

cn 123 K a lp N
xc-C D SMP10151 + f'YOC 4 (K-1)
IF (N.Fc.1) )PC v PSUF(I,15) + DXCC
XT a YOC * LR(,0
HEIGHT a DSU-R(I,1A)
CALL EFFO(PhCFT, Ip XFACHP hI0JCT, CEFF)
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TS6IP *ThIN(SL'Q(1,4
s~lpxoc *ATAN(TS.P -CC * XOC)
CLO aSUP(I1#,?)
YM a !LKT(YflC, ctr, xrC3p CLO3, XlP3p 6, 4, it 2, 2)
CPAC CPF+(CVS(SUPXC~lr)4s3 *QEFF * X?' *
1 PSUR(!P13)* rsup(TP14) / SPEC
SL!,COIF - SLIMCCH + DRAG
IF (vPPlNT(2e ) .EC'1)

12 3 C17.4I INL E

12 DK CP1 aSmCDL + 0.0~r'

C
C CALCL'LDRF.AG E T F-FC STEPS UNL~~'L SURFACES
10IF CCU~,?)F .c TO TO413

1U(D a 0.0(T2)-10
SUPCUP(z,21)

IF 131~p~)F.10C GO 013

IF (DSEC.#1) XC1@0 OS 0y(IC + CCL(pt-SFI?)
a YOC * SLP(I,1#0)

N-IG~ a DSUPCI,2.)

Ys TMSLIP(T,+4fl (-1

'4PCC x ATANITwP - CC + YCC)
(RAG = -CPA*CMIS (SWPYPfC) )**2 *OEFF*CSUF(1,23)*CSLF(T, 4),SREFSLl'CDL - SLMCCL 4 DRAG
IF (iXP91NT(28) .FC.1)

1V.RTE (&,5131) JI,!.'(XIPCEFFS~,PYOCCphcSUPCCL
13 1 CCtNTIINUL

r CALCULATE DRAG FCQ STEPS rN1 HIGH-VELOCITY SURFACES
132 IF (D) UR(I,??)*C.9#3) GO TO 134

IF: (OSUQ tIp-;).FO.l .0G) CYOC v (MU'(I,2t) -r'SL'P(I,25)) 12.IF (DSL'F(1,?2) .CT.1 .0) CXQC aDL( )-SUC,)
1 SP(,? /('nSUF(Ip22)- 1.0)

Cr. 133 a 1 . N
WC - ESLP(lo2!) + CXCC # (K-1)IF (N.E(.1) YC'C a DSU'F(I,25) + DXCC
xI a X'?C * SUR(1,20)
I-EJGHT -- CSUR-(I,?Lt)
C6LL EFFC( ANCFTp YI, YlPACH, HfICGHT, CEFF)
TSkp a TtN(SL-;? Is) )
SVPX0C x AThN(T5WP - CC # XQC)
CL) 2 FLPUp2)

yp DLNTOCo CLC, )'0C3, CLCB, ~ (-p 4, 6, 2p 2)DRAG a -CPA * (CfS(SIPXCC))**2 * LEFf * ye *
I OSUPCI,22) # C5UP(I,14) / SREF

Sbt'CDPJ x SLPMCPI4 + DRAG
IF (KP~jlNTC28),r0EO.1)

1UPITF (6,5132) JlIKXT,0EFFSPCCjYKCRAS'4CDH
133 Cr)IPTINLE
134 041,CViIP13) K 5UMCOL + SL'MCCH
135 CONTINUE

VQQC 14C**4*4***s** RAC CUE TO HOLES IN SLRFACES *44*44******

140 F (IDAM(IA)oNF.1) 0O TO 150
CO 149 1 0 lp NSU

C
CPO LOW VEICCITY SURFACES

COOL 0 0O.
IF (DSUP(I,31).EO,.0) GO TO 142
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T~(DSL!'P(!,31)*.Eo.0) DYEC' (DVUPCIP?7) DSLT(IA36) 12.
IF (DStQ(131)*dT.1.O) t)XOC (CU I?)tL(,f-3

1~ ~ /(% 1 )-1 u)
C t00 141 SUP~S COO FPPR ALL HOLES ON LCW VEICCITY SURFACE

OC 1411 K 1,l N

xOC a 0SUR(IA?6) + (K-1) * tPYOC
Y > CC * SR(I,70)
14r flsuj( 7#3f) / X

XLCI4 C SLR('33) / CSUR(I,35)
C

I F (0 3UP ( Vp36 F 0 *2 0) GO TO 145
C
C CALCULATE OCOO FOP' PISSING PLNELS

IF (Hc).c.T.1) heix= 0.1
IF (XCC tN XLc'H a 10,0
OCCO C-LIMTX1H, HCYP XLCH3, POX3, CCC3p t, 5, to 2, 2)
GO TO 146

C
C CtICUIATE DcorC FOP CAVFD-IN Ph1NFLS14I1c CNXC.T(. HX C*C1!14 Xr (L CCiroT12C.-u) YLOIF -* .

C r C 0 - LNT (XLC-H) IHCX,4 X114, HCX4, fCr4, 12,97,12,2,2)
146 CCCL a COOL 4, OCOG0

IF (KFPINT(28)*FC.1)
1W0ITCE,5P141) Jp Is, K, X, IFOY, YLtJH, CrC, CV'OL

141 CONTINUE
C HIGH VFLOCITY SURFACES

12CrCip 0.0
12IF (DSLP(I,32)*F0.0.0) GO TO 144
IF (OSV ( I,32),ro.1.0) CXr*XOz (O'zLP(T,)37) -rSti'(1,36)) /2,

1 / (CSL'RiIt,) - 1.0)
C CG 143 SUPlS CDC FC-P ALL HOLES ON' PlCIF VELCCITY SURFACE

rCO 143 K 1, CSRI,?N
xGCc CSLP(I,36) 4 (K-i) * CXOC

x a XC * SLP(T,20)
FCY CSUP ( t,3 5) / X

YLOH rDSUP(I,33) / PSUfiI,35)
IF CPSUP( ,3Fh*Ec.2.CG) GO TO 14?

C CALCULATE OCDO FrR VISS1ING PANELS
IF (PCX.GT.C,.) I-'CX 0.1a
IF CXLCF-.GT.IC.Oj) XLC P z 10.0
cCcO a LiYT(XLOH, 14rX, XLOHB, HCX3, CDC'3, fp 5s 6p 2p 2)
C6~ TO 148

C ~CALCULAIF "ClPOP O CVFO-T PANELS
147 IF (hOX.G I. .015) pry~ 0.015

IF (XLOM.GT*123.0) XtCH .120.0
CCO a PLNT(XLrI-, 40p, XLI-'., POXA, CDC4, 1 y 7p 12,2p2)

148 C L ~rl?

C

144ACH COOMK,

C St MCDC =CC)CL # CDPO-
DRAG a SU:P'C~C * C0 K 4 rCSUF ( 1,34 )*CSUR (I, ?5) SP EF
ApC * rSLR (Ip1 ) + CSUFCIP32) -PAIF (AeCC.T 0.1.tNC.YPF IN~T(2b).EQ.1) PYTEU6P5143) rCOMKpSLt'C0CcRA

r,~COI,1 a CRAG
C149 (rLCTUUE

C***'~*~ ****** 0DE 3 5
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C**$s******CPAG DU'E Ta WAVES ON SIRFACES *e4**46*4***

150 IF (IDA?(Im')*NE.1) GO TO 160
DO 15q I a jNSUR

c IF (XMAeH*C.E.1.O) GO TO 15*51

C S U pS VNI c
C CALCULATE EAAG FOi. LOlW-V6LnCITY SU'RFACESS(FO a C.0

IF ()SJ(I,~l4EQ6O.0) cc, 10 152
IF (O'!LP(IAlh*E01.0) OYOCL- OLRI()(5~T4))2
IF COSUF(I,41) .CT.1.*) CYOCLu (0SLR(1,'4?)-CSUF14t) )

1I (&CL'P(j,'.)-1.,

00- 151 K w le N
YOCL a OSUPtIP'6) 4 DXOCL* (K-i)
YI a XtCL # 'LP(IP20)
t-F IC-IHTa LC, )
CALL FFFC(RNCFI, )I, XPACH14F I~IGHTP QFFF)
CRAGL * 15.0 *(OSUP(1945) / 0VP(IA3)l4*2 *OFFF

1 * rsuoH#,5) *DSUP(1,4') / SPEF
S (,;PMC DL - SL"C!rL+ flPAGL
II- (KPQIK,7(2F) .EC.1)
llZJTF(65151) J, To K, OFFP LRAOL, SLN'CtL.

151 C ON T I N'LE
C
C CALCULATE CRAG FCF PIGH-VELOCITY SUPFICF.S

152 lzUPCDH - 0.0
IF (OSLP(142) *[0O.0) CO TO 154
IF COSL'R (I,'?) .fQ.1 .0) DYCI-= (CSUR(I,'7)-DSLR(I,4M) /2.
IF (OILJP 2 #C'hT.a1.0 ) OMC9(CCP( 24 - U (To4t)

1 /(D$LUP(Is42) - 1.3)
IV a O-SUF ( I p42)

Cr. 153 K' 1,l N
YOCH - SL'RCTp46) 4 CYOCH * (K-i)

XT X(Cl * IJR( TP20)

CALL EFFO(PI OFT, iI, YMhCH, FFTHT, CFFF)
) a C-LIT(YCCHP SlP(Iv2), YCC3# CLO3, Yrl3p 6#4,6,2,2)

CPAC~H a15#0 * (M.L1(,45) / OSU;(!o42))v*2 * CEFF
14 X11 OSUPiI,45) *CSURCI,44) / SPEF

SI,,PCDP a SLI-ICOH + 1PAC-1
IF (KPR1NT(28 )*.F0* )

1 QITE(c,5152) Jo Is Ks 02FF, Xli, ORAGlH, SLP~CCH
153 CC"TIrNUE
154 (AMCO(,15) a SUt'CDL +SUy~rOH

GO TO 1!9
C
C SLV'PF SONI C
c
C CALCULATE DRAGC FOF LOW-VEICCITY SURFACES
1551 SL~tCOL a 0.0

IF (OSL C( lA11) *rC*'oC) C-0 TO 1598
SUiPCOL z ;.P7/ SQFTCXYACP**2 -1.0) WiSOO'(It45) /I0!LQ(T,43))
1 4 DSLPCI,'.1) * CSUF(J45) * rSLP(IVt) /SPFF
IF C(wFRIXTQF)E ) 20.)
1MM1E5,5.3) Jp 1, !I!PCOL

C
C CALCULATE DRACG FOPF ICP-VELCCIIY SURFACES

1598 St;VCOH x 0.0
T9: (rSUUJ,-T42).F'.O.0) C,0 TO 157
IF (CI(,~.C. 0 *C-YCCP (VSUQP(I4)-rSUfIp4f))I2.
IF COSLR(I't42)*C*.1.) t'XC.CH a (CSL9QIA7)- CSLF'(I,4W)

1 I(rSLR(1,42) -1.C0)
aCSLR(1,42)

CO 156 K x 1, N

k * V'qR(T,4f-) 4 CXCOCH *(K -1)
C L 0 SLI,2)

XF DLk.TCXP-Cp CO, XCC?, C103, YF3, 6)4,6,W,)
CRAG * .F7 /50PT(Y?,tCH**2-I.0) *(f)SLF(I,&5) /C5LP43))
1 *MMLPI,5) * DSLF(1#44) /SPFF X10
SUtPC~t- SLMCOIJ + nRAG.
IF (KPPlNT(2P) *FQ#1)

156 CC.NTINU*I
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1 7 DAMCD(!,1r) a sLImcot + sup'cIrN

C*4**4****4C-RAG DUE Tr' PROTL'BERANCES ON SURFACES *4******
C

16f; IF (IDAII(16)oNFol) GO TO 17U
C
C

Or 16. I 1 l NSLR
SLt"CP a 0,.0
IF (Ost"(Io51),tC.O.) 00 TO 162
IF (D5t.R(1,51).E0.1.Gj) CXCC z L.0
1F I (DIP5ILC-TI.0)DXC - .
DOG a DSUP(I,53)
N' a fisLR(Iff1)
CC 161 K' a 1P N

xQC -CSLpR(Ip54) + DXCC * (K-1)
I-FIGIT a tSLk(IP52)
X1 z XCC 0 ' LP(IP2O)
i-EIC-HI 3.(, / 12.0)
cbtt EpFcI(trFT, )JP Xt-ACHP HEIGHT, CEFF)
QPAG a CfFF * "CC' / SPEF
SLt'CO SLtNCV, + OPAC,
If (KPQ)NT(28) *FO.1 )

1'UPITE(6P5161) JP I, K, XI, CEFF, CRAC-, SL'VCD
161 COlNTINUEF
162 CAl'CD(IP16) - SUI'CD
163 C~kl9TIUE

MrE 17
c********* (RtG DUIF TC~ lISFINE U.1GS FkFTS '~*44******

C
C CtLCLLATE P'INIPUIP DRAG 0LUF TO "YS.S1NG LEANWG EDG-E

170 IF (IPAtA(17),NE.1) rX TC 210
DRAGLE c .C

V0TE x0.0
DPG71P a 0.0

C
IF (.IC()L1. SH-AFPF x 0.01C
IF 5D.135.T1O HARPF cO.i.15

DPACLF SIPAGP * tdINc-(4) *DELP * CEPAP ISREF
IF ( DWI NO( t0 .CC . 3 at) ) OPALE =2. * DRA'L F
IF (KFPIN-T(28).Fo 1)

IWRITE (L5171) X'l'hCIPSHAPFFPELBCEAFOIFAGLE
C
C
C CALCULATE MINI'UM DRAG DUE TO PISSING TRAILING EDGF

171 CONT INU)E

C Cd AzL. v L Ek-CTI CC~ CH~O WITH P 1SS INO T. E P4NE L
172 CHtRL x (2-U4) C8AR

IF CIfAr(Ij),FC.1) ~CEFIK z C5UR(1,2)
IF (D!t2F(l,2).E0.C.0) RC14K rPC*LiCH'
JF- wUAIC,.J.t'.) QGIPK z FCUC*HK

C CALL rFK3 (LNC.GTH , /' IT, YCL)1, XCL )2P KIP 112P H3 MACH, CF)
CALL CFK3 (HLFCF,,OC-,0,.XICCF)
C bLt CFK? (CPtc, PNC TG. ,..,FGHK,.0,,~o ACPCF1)
CELE x DulIr-Ce) * P0
DRACTE x GIF*,3)(.N()*.3*TC*1?
1 *DELP *CPIPISPFr +(cFl*rHAPL -CF *CIeAC)*VFLP/SP1FF
IF (DivING(I.C)oEC.3.0) CRAG~IE z 2. * DRWGE

C
C DRAGTE a BASE DRAO + CHANGE IN FRICTIC PRAC
r

IF CKPRINT(2F).'0oI )
C '~qJTFU,,i5l72) PNCFT, C.4AfLp FCHK, CELE, CF, CFl, DFACTE

C CALCULATE 00INIUM DRAG DIE TO PMISI~. hIF
c.
C CHAFACTERISTIC LFIC.TH OF tAISSTNG U-IN0. TIP
C reRK xAV.EQAC.t rHOFDP tl POINT WIVE E tPFAK Crc.CpS
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CELET A v(. 5 *l TG 1~1 +C I G (2f
rik( aCiY ,(C&-CTY * PELETA

C 140PD a .6t67 * ICPQW CIX -( K * ~ /(PyyT)
AWET a (CBRK + CTY) *0WJ~C(1134O0JtsU2)) 0PC2

C

CRC.TIF P CF * 4 FT / S EF

IF (KPRIKT(2e) .Eo.1)I rhrCD(1,17) v VQ'CLE + nACTE 4 CRc TIP
1 PITE(6)5l74) C ACLE, C'RACTE, DRGTIPp Lhl'CC(l,1I7)

c
c MIN'YU?' DRAG DUE TO rISSINC SURFACE PAPTS
C

c UV COFPO ENTS Cc PT'IVUtA CPA( FCF FAC1- SLPFLCE
CC 175 1 = 1,K NS VR

rr 04' N x l I
D36 1izCI) CPC.SUPC1) 4 C0SU(IpN)

175 MCM-ILE

C CALCLILATE D~hG CHANGE DUE TO VISSING SUFFtCE PARTS
c

IP (NFT.FQsC) 'HT =1
I(NI-T.(T.G,) IFI 2

m WP 1L S + IHT
IF (Q'-ItTo.O) r'tumr(2,17)u OGL()CcI(1+D.N(l)/.
DO' 176 1 a , NSLIQ
r':Cfl(IPl7) - -DRCS1*P(I) * CWvING(1641-?)

1VFIIFEP517 ) tiCPGSUR(Il), O~fACD(1,17,p I 1,P'SLIP)

210 CONTINLE

C INCREASE rRbG IF OPMAC( IS SYMTPCAI

DOC 230 9 a 1, 7
Pr. 220 1 -1, 7
IF (syr'(I). #C 1.4j) /)Il.~rI,)*rMr1~
IF (SY i1,'(4 10)).C.1*0) Dtt(C(1,K4I() a2.C. thCACC(IK+3..')

7?0 CCTINLEF
230 CONTINLE

C
C6LL NUCrV02(J)
CkLL kTPIV(J)
CILL VRITE2WJ

c
500 CCNTINUE

r
C
C FQRMAT SIATE.MfNTS FOP CI-FCKOiUT
C
5000 FORMAT (lI-'1 /, ICY, *C1'NP FROP SLUFPCLTJNF H..C~bhN tV6CH a* p

1 F10.3, // ) C6c)Ijl-
5.)11. FuFW,, T ( icx*tflF it it To CDIt C0'F, CF(OL1,tCfD), pC)1J13

1 ,2l3v 'sFl-o.'.
5021 FrPa4AT (5X,4rOF 2, J; It K). YI~P CEFF, CPF, !UV-o *p4

I B13, 4FI0.3)
56.2? F'1QVAT (?Yv * PrFCD(]J.' 1.Y
5031 FORMAI (1L0,*MC(l 3p J, I., K, *X1, (24FCPi~, SIPO

1 113p 'F1C,3)
5C,32 F99FMA1(2,y, * f)1f0'((Ip,,) - *,Flc*. )
55 FCR?'T ( I(,Y tr r. Fj rTkLrfl:C, "L'rCN'C, Jt , 1)K, YJP OEFF,*,

I * DA.CP SLMC(r o*, 31?, 2FE.B, ?t*30.. )
5053 FOPMAT(1OYP 4pC'r'f PQr2IOFp SIPERSr.NIC, Jo It *p

'A 40t Off, JIKp j PR 213# Flri. )
10Cd 9Fnq:AT(?0Y* * Jp it CArri],jpt) s *p 213p Fj r
5054, FCRKA1C1 ,*'00'F p PrdtT[C, J, It Ft yi Ctrcp C *,~c

1 * MiwCr, CPVti z4,313*FP.2pF ,4p2.F1l. ',F~s3)

5055 FOKAT(20YP *) i, .C-Ammitip5J,) a *, FIB# Fl0.' )

231



50'41 FORMATIOX, *PO06D 4, J, It K, Y, DCOCt CCD *P
1 313, 3F10.3)

5C4s2 FCPMf1(2OY, * CCMVP, DA V LP,JP,4)J u*, FIO.3PF1O.5r)
5061 FCAhT(5Y,4lVDPf 1A, Jo It Vp YI, CEFF, CrRkC, SUPTLI* ,
571 O~T 313, 2FIOs3, ?FlO.',)
5071 FOP I(cX,*m.CE 7, J, It ~kA YP qNM:S, 6FC I OR A C2p *,
1 *C~'1, Cr2, V.AVrP(IJ07)-*, 213, 4F9,3, 3FF.S)

5111 FOPMAT (loX, 't' rF 1, J, It rF cC, Ar ), rl-l CDF, Crop *,I * X)- p Ok "C( I# J,11 )a*# 13, 4F-F.~ * *3p F9*5)
5121 FOPMAT(4X, * PNCIE 12) LCd. IELOCITYP Jp I, K, Xl, (.FFF,*p

1 *W~IC cPRHrp flW, UL'CL*P3 3,3v-7,.p7yj,2Fe 5)5122 FtORrAT(4X, r(OF 12, 1--T(4 VEt. p J, It V , Y ItQ CF ,*,
I SWPXPC, #PIP DiRAG, SL;'C l~*P31--p4f7.?p ?F8.5)

5331 FCPK.AT(4Y, 110r E 13,P LCU'V 'JLCIf J, P. I, t, YI C FF FP,*,
1 *SU'PXEICP DPAC, SU -CCLA*,?2?F7.?),7FA.5)

5132 PORMAT(4X, *merE 13, FICH VEL. , J, 1, K, YIP CErF,4,
1 *S6,FxrcC Yv, CFAC, SU.1lcrW4,I3,4F?o3,v 2FH.

1 * C1OL -*s ?13, 5F7.3P)
5142 rORVAT(1lCiA*tfnrE 14P tic I H. E, FV pIt K, p Fey# n j rcrc,)*,

1 4 CpC- -*p 3 T 3.*, 5F7 *:-)
5143 FPRI' 7C20 , *C'"IKP StI'UCPP ORb f- P10,Fd., ~'3,FO5)5351 F~POPkA(4YP iC v 1%I' F C T QLIC E P, L~ C V FL., ', It K, CEFF, 4

I * DAcGLP StUM CDL w~ 313p , t EY, 2F6.!)
5152 FGRVM(4Y, *PCfr- I~ POCTQLCEr, p~cp VEt.., J, I, X, CEFF, 4,

1 * YtP ct4p, sLpCcp a*. 3J3PW4FS*5 )
5 15 3 FCPgPAT(4Y# *?CCE 15, PFrTR tC , pL 0 VEfL.,# !L-PER5Ot'C,

I *J, It SUFC[DI -*, 213, F10,5)
5154 FOPMAT(4y, *M ITF 1~p POCTQtr'fO, P!GH VEL ., !tP EP 5CtI IC, 4

1 *J " I, K, Y-110 UF, sumcr3HR*, 313,t 3F10.5)
5155 FGRMAT(AX, *Yc. 15, IPnENTH , tCV VEt., J, 1, Kp Yi, *P

1 *C[O('L, PPAG, S0dUtL a*# 313, 2FP s3,p 2F A s5)
5 15 6 FORMAT(4y, *.,, r, 15., 7~rFNTEr , HIGF~ VEI op Jp 1, K, )IP,

1 *ocrfl, f h SLUCCH -*. 13 2PFI442Fl4 #8)5161 F [' M 7( 1C X r- E 16p ., 1, K, X I C&EF; CFA(,P !L!lCO *.
1 ?12ppF.3, 2F10#5)

5171 F CQ T (II,~s~ 17, )MACH ,!.5
1 /Pl,*,SFplPF, LEIP, C"P CFtGlE .4, 4F1(-.)

5172 FL'P4T( p ,1(xp srt--r-Tfi CI-At, CEIP, cC, CFJ#,,
Ij3 *CkAGT,: a ,F11.0, 6FIC.5)513c ).MAT / P 3 CY, *Cr" K, CPCPP ', e.TP CF, rP(.TTP v *,5FJO.4)

5174 F0 F VA T / I , l(X, 4rkACLE, C~bGTF, ORTIPP WKNc(, J, 17)*
1 4 F II . )

3175 hCtq'tT / 1(:*'QA OLE l I~SNc~ sij~rtcF PtPTS*p
1 I,~,I TC~tL rRC C; EtCI- SL.cFtCE rt4Cr(T,J,17)*

2 ,,C1?X, 12p 12X, F10.5, 12YP FS.5))
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SUBROUTINE wRITE(J

P ALL t'CDES
C******** W TE S T AT E P E N 7 S *4*****

C
CCN'CN /INPUT/ AW3F1)
CrVPCN /PLKT!II 717LF(6)
C0mt'DN /NL'CC'LT/ CA?'CD(7,17)p SYU(7,17)p CCOPINP

I ALP(21), CL(21), C".(21)p CF121)p CLT(?1),* CCT(71),

3 RCLAU6i, OXACP
4 CF rLL1(21),o CC. T( 21, ?2), V4 (2
DIMENSII CDPCPr(IC),9 C(C~l'uI)p CDI DFC2Ci,

1 F!S~V~II0 )p t IT( 2v)p CL IC( W P CLI- I( 0) s If)AM( 2(0)s
2 PIKA mf(7)# Slikmf(7)

1 (A(45, KI-kT) (.)dT) (A41 SU ,
2 (A (402)t,CLAS) p (A (4C3),tF ?'I(P (~1 ) )
3 (A(5q3)YCLVT(I jo W162) (J3,LCh) )

NP OfDS =Neooys 4 KM AC
N S R vNP NL S4 VH T + 'V T

jJ j rAV ( I + I )A P(?) + 1PM'] ?) 4 IDAI'(4) 4 lrtP( ) +
1 IDAM) f4 1.1iF (7) 4 IrbAM(E) 4 IfkV(S) 4 IrAMC10)
I)T E 6 t103C,) C TTL EC(I) ,I a 1 p6)

lRITEI(PIC02) ( ? 4M E (I I a '1NpcP~s)

IF CI PAI 1) srC.s1) WO I TF ( t p0GB (DAI'CC'(1,) , jr1,NPCns)

I F I C t~ ? ) F. .1 U PI T F ((p )(,',,G i r a c r (I -) p , r.., D 51
(l-1 , .1( 4) f C's 1 1 lIT ( EI!0 0 (r.4rcrtj,4) I hP0 0 5

I F I.V)M' 5) F C oI) 'oPITF(f,1007) (CtCk C ( I p 5) IIo'

IF CI'A 7) *F ,1) WPTE 19) (f'AtVCC(1,7) , Iu1,tkpovs)
C
C SUM DRAG GN EACH POY

C, r 10 I = 1, 10
COBOD(l) *0.0

1lo rrNTINUE

co! 30 I - I, NPCDS

Dc' z( K a 1 " 10
S L-tA -SLM 4 Dhl CC(IK)

20 fCN T I LIE
CrDF 00 1) a SLIM

30 CNIL
'P ITE (6,1 C10) ( C'PC (CI I 1. IPc1')

1 Irpfr( j6fi47n)M ( 17)41CkyA 8 I A V (j ,+ 10 AI2U)
IF (JJJ.EC'.0) CCD TO E-C
F 1TF(b,ICII) (SN6E (T) 1 1. N SL V

IF (IrCe 12 orCo) WRITF Q,,1CI?) 0APCE(II) F .0 ,~F
IF (I Pt P 13).E *1 ) RITF (,IC014) ( CA tI'[ (],1) ,0 I1,lt SLR )

IF (IrAW(j6),FC.1) WQiT~(&1101)(Ac-,PrTpif) s, T1,INSLP)
IF ( Ifakl,(17 ) sC.1.Akjro0 ofll FVITE ( 6, 1C1F

1 (,k~rn,( ,17) 9 I:1,KS1V)
IF (IA 7 ~lt, E-2 I T E QCP2~01) 0~D11)

I~ R! to (0ACDl7) I-3ftNSUR )
C S.!M FC FACH SFC

rO f? I 1 It 10

50 CflNTIt'LE
C

CO 70 I a 1, NJsUp
sue~ C.C.
rC 60 K s11,17

60 Cr!NT3NLF
CrCSUR( I SL'10
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70 CCNTIINUE
1mPITE(6,lC,19) (CrSLSP1T) I loN1,tSLP)

C SW'I DR~AG ACCORDINCZ TO P'ODE OF OMAA*E
c

ec r o. 10C. K a 1 p7
S VM 0 C.O

CC~mC SMDHK)C(IK

SC0 Cfl."OF(3 I t-LErE13
Cr04DE a SUP~A)4C~r~C4

10COIJ I N OUE (5 ~~PA~

CD6 * CSfrrU) + Dt C MC0pK)
1 C 7 C('N'T I NL7F
10CPP C'TCT(1?

c ()ITF a0~ CrCrP C)FCf(I(5),ZO
C D2 xi~27 CO CE(2 E(7 + CD712

C0 vU 1 CTI.L H4 4MA~ CG0.P CES £D w)

c 6 ~ - c C t +C(J) (I

* PEP 4:jtl22 CC'H.C(I+) rfriI ,C2

W'PHE(6,1t,26) rov, EPA, CCCr
tCWN C

100 SMfCOP DMAT(E /?1,SlA ON PMES~ AND CT (W II'iL'4
1 I3c 1 F ,F., II

1 10 6CA / .g*'Ynt0E~D , ~ A
1O4FflA e pX 2FUFCN STP 4.0,71(
C 0 ( FP130 1 - X IP7 -hI'. TP ,2X ~L.,
&'mFAA a AAA +FQF C, Y,7>1.

1ud F (6,ltAT AAA, *PLNl4S C'2C 73

1011 FORMAT (I/, ~ P5~~ F DA1:ACE 1~EF C7 C, VJIPLI C$)1C)

100 FW"R:AT (/, 5Y, 4 P:I-VNFS 2Y#?X 7rlC ')
lC13) FI'PNAT ( 5Y *F 4C-F CTNC STEPS ,?X.9 7rlc.!)
IJCA1 FPRtiAT ( 5YP *tFT-FhCINfC STEPS *,2Y, 7F'IC*.')
1007 FrP 5x ( p), +1IIP , PYP 7Fl'*.!)
1017 FCPVAT C 5Y', *Fr-'TLVr~NCES 4, )' 71' ce!

1 ICFCRMA T 5Y~, *T(TSSH'PCIFAPS Y 4, 2Y, 7rl.W-------

1 il1 O!'T V #(IFA F AAC M DE42347A



l C22 FflqMtiT ( 5X,# *Fo'D-FAClC 5TEPS *) 2F10.!;rFlto53
u23 FORPAT ( 5X, *tFT-FACTNG STEPS *p 2F~IU.5,Flto )

1024 PCPIAT ( 5Y. *I'?IES t, 2rlo.5,i1f5)
I1 1? 5 FORMAT f X t * Avj r FS s * t ~F Ic F I fs ')

102e FQV T C 5X, *"1ssiC PIRIS .9 fy p *K/ 4 )F10,PF1 65)
IL-29 Ffl'.t'AT 5X, VIF~1TAL ClM'ACE CRAC *0 2FIo.,,pF1t*5)

END
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CSUPPCUTI E CFK3( LQNaF TXCLIXQL2,PK1,QK2k,-w7t'ACH, CFF)

C CALCU-ItTF! SKIN gcrTCTIN CCEFFe FOF A PLATE V77HI LP TO
C TPFFE Z(NES CF P0L0I1NFSF
C

CF(Y#Y) AX Lx**.UF)25,
1 T/(1P9 41.(?*tLCGCH/Y))*2.t.

S C F( X a T**2LAC/ACrOP~'**O16*)*25

SCFP(Y) a T*F*,PC.43C/(ALC.Ia((RL4T4*3.6747) )442.516
c I -14F4F9C.47e(7/(ALrG PCNL*Y*I**I~t?*F) )**?.5t

RCFP(YY) - TI(I.Pq+.?~p.~:C/~)*.
1 ~~197!ec *T/(1. 1.2AL(](Xf)*3e

T a 1./(l#+C.17h*Z?ACH**?)
F a ).4(.oC391C'*2tACHN**T

RNL - P~0rT
RK3 p 31(

iCRi9lC0 sF S(F(YL)P9
IF (YCL 1.ECQC. N-0.XCL2.,c C.0) PETUP-'

TF (fL.T.C rr TO ICC
c ItCPEASEVO R('L6HNES STARTS AT LEACING EOCE

y 1 a XL * XPL
3r S(9(XI)

IF (kK12oCT*C.) CFP, - CF(XlPK2)
IF (XCiL2,CE2.1.0I FETURNI

CFYI = C.F R

CC IC 10
C
1CO CONTINUE
C

x I L 0 XOL1
P x F1( 1

J~ 21

5 CFXI *SCF:(YI)
I F ( PKAG T.o.O*0) C FXI C CF(X 1pRK A
ox 2

10 C"S - SCF(DY)

IF~tkR*GT*C.o,) CFX - CF(PXF'K)
DOS 2 CFP(PXY)
I c (CFXYthE.CFS) COPS x PCFP(DYPRK)
Ir (ODSECo0o0) CC TO 2UC'
oxi DX -C)X *Cry Yl Crxl)/f'PS
I F (DXI.LF.Coc) DYI 0.5 *PX
El 41-(DyOX -fy)

E . 0.0-J3l OYL
IF (FlL'-.2) Gr TO 20

CO) TO 10

20 IF( JoEC*? ) cr TC ?0o
Xl -DY +CX('t2 -X[,LJ)*XL
IF (Y0L2.G~o1.C) C0 TO 25

Go TO 5
c I~oCFEASEP ROUGCHNESS rNOS AT TPAILiNG rrc-E

25 yP a Xl
P1(3 a P1(2
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I (CO TO 35

?c )ep a rYl + 'L 71CI.-XPL2)
3c, CFYP -SCF(XP)

IF (PK3.C'T*L.os) CFYP a CF(YPIZK3)
CFR in (XP/)'L) * CFYP
cc, T0 30C

200 C:JrF (6plOCuj) ry$Cry*ciK
CFR 2 .C

300 CrXL a SCF(XL)

1GOO FCFRMAT(CY*SLPFPaJTINE CFK3 UILL NCT CCtVECGF*/1~p3Fi5a?

R ETI'RN
EIKP
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SLPROUTINE EFFO(RhOFI) YT, YMAhCHP VEIGHT, CFFF)

C CALCULATE EFFECTIVE DYKAMIC PRESSURE FATIC

CcFF - 1 .0
U MaILESO i) 9 E 7LoPN
80 37 4YI /(PNOFT * XI)**Ooi

I C TF (H IC44ToLE PLT) CE"Fu .777E * QiE7CiT /FLT)**(J.2P'

IF (HEIOHTGl.BLT) Q[FFs 1,(' - c.22 *(PL1. /FEIC4-T)

ECy
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SLtFFOLTINF NUCPAM2(J)

C***44*40EFFErT~ rH FS510 FhPTS il'! LIFT CLCVE,

C****************** CLAR S***********AND*********

C QPl0'N /rfL TPtiT / F(22?)Cri..mrN IrtLCI C(QC)
CCP'CI iltKPQT/ VPTNT('50)
CCVMC\ /?LKCLA/ SFLA4P, TOCUbDTPPP Aop, rpsTp, CUri CMlp
1 rC-OP, FPSL, S P-.p:, FPFFP

2 CL 0 H ), CCP (21I)p Ctir(I),p CLI P( 71 # COTP121),
3 RCIU6), (~trC,
4 CPOLL(21), CL'PT(21), Y!t2), Y4(2)

21 POCLIM()p rYtC2(2), D'K?(2), CCLAT(2)
2 # ~SUR ( 7p ?l), rSt R ( 7p100 )

1 M63b) )oQ ( r.1c) N CA v
2( C() 6 SQ ) p,~pc ( C(?,;) pAF p

3 M14c1) 0 Ksupv ) , ( 1 2) r t ~CA S
4 VWU, , 'PLAN ), ( CC(I , fl
5 (r((2 ) I r('~) p ( C ( CQ
6 (P(56) pCFO M6p(H0) , hIC
7 ( P (Of) C CL A ) , (116) .. CTX )

1 ,(tC1642),q TrAr(j)) p M11) p S.EF )p
(C12 ?) p ,(4 . CPtf) p EF )
P, .9 F ) ,t CA , ( t ") t,

4 (AMif4) , MI(,),~ 23(2) vDFL0(ll))
5 ,(P(101) .9 HST/P)

COP1,Gh /PLK(0AT3_/y?,ArH? (17) C r'i(K3( 17,
2 Y r42 FX p cr2(tjr) p L3) , YtU')
3 Yt lCi43 (13), C P F 3(1
4 7tbrp1-?(13), r p t( 3)

5YLPH4 I?1 p H(.Y ('I) p Crr-412,7)p
6 p IT I P? F 1) U1ACt1C:) Cp , Dk (Fy,10 1 p
7 xLto r( c- v Wk C (6 ) p DP4C'4(f,t)v

p '!Ttl (f) , P;?1(5 ) p CI!1(6, F) J
9 r F T k 2 p SVPcc,(r) , C(I 2(t,5)
I F I t 3(6 p C11t3 ( t ) p
2 (TI4(f) , .Pf1(S)) CiA4(6p,)
3 t'ru 5(e 5L Spcc5( p CLA5(t,5) p
4 r 7Au) C L t '6 p
5 Of c p t. CCE ) J C I(&6

COMMODN /BLKL)AT4/rFTt1(t) o tp,.1(t) , Alf5
I flFTV1R(() , SOC12(5) W26p
2 f~1113(6) W_(f
3 r.JThlf(t) pytcl(&P )
4 DE Tt15 0' ) p SVO~C 1 (5 p Y 6C ( 6p5
5 FTAJlt(f1) ,t YU6)
6 rC0C7(~ y YAC r ' 7
7 0cC ( r r /: YArF(5

9 FLfl2(6) FFF-(6)
I ZIFp(10)

5W Pcc SVPCC *57&2C5E

ICLAM(J) z
101 crNTIINLE

N L A G. c
D1i( x 00

pr I h T( I) x0.0
(CLAT(2) a C#O
CCLAI =(C.0
(TCLA? a .
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CCLA3 a 0.0
CCLA4 a 0.0
CCLA5 a0.0
rCLA6 a 0.0
rvhc1 a 000
EOXAC 2 v 0.0
OYAC3 a 0.0
OYAC4 a 0&0
O AC5 a CoO
('xhC6 ; U.0
OxtC7 C. U

l *(l 0.0
X 3 2) (,.G

OCLAM() a 0.0

CXhC2(2) u'.0

CW~tl a (J.0

Ir (KP; IN)(29) .EQ.1

C
PAHa FMOIjUV()

Alk v AS( eC144t) - YPACIJ)
IF (Ak.A.CT,QsC(,) .iTTF(Ap,1C01)

I ~*TtPE 14~ 17 NUFPER 1'%'0
IP (IDAP137),rC.0) GrP 10 146

C ~********4**** EFI\'F IMCPEP&4T IN LIFI-CL.RkF !LUPE ***~
C***~$~~*** P4* OtC.G' 0A'i( ,IE. AND T*Es p CCIA1 ***~**4

C

1F V0!~.~.f..3 CC TC 110
CCLA1. w ')IKTfP',I'fN3), AP p DETAl, FI # CMPI 6P, 07
roctizz CL'jTuw1! r(31p 'CPCC, UETA7, S PCC2, CLA2, 6optU2#2)
CI LL LVIP(G TN((2)i trLk3, rfl3, CLh'3p fp 4)

,%, O CLA1 + (i)CLA2 + C1A3
tF (PWIN~C-).LT.3.) XYf 0*. * YX)

'A10 IF MA1l((c4)..c.co) cc TO' 120
rCLt4 z C ~(i(~) F * CFT64', tR4 pCL.'4j Epp.P2
rr1A5 ar4NT(P% TW(c) , POCtr, EI6A5, S PCC-, CLA5, 6, p6p2p2)
CtLL LNlP~flwJt-r(Fh DCLA-, F16P~r CLAE, tp 4)
yyy CCLh4 +DrLtU 4 CrL~t
1FC9 1'(1)L.. YYY - vo * YYY

C
C rr * rEtTA-Ci1,-Ta1Ai

120 OCLAX YXX 4 YYY
C CLAPLF IS CL-tLP~t OtTTr TC' ACCCLKT FCF CI-CPD CF CL:TCOU

CLbQLE - CLNT(').t.\CI?) N.IJ'C*CI F'PC, CC(, CltCLAP~,pt'6p21N
CLkFTr = ElNTC('T!H(C), rkjNC.(7 CFCP, rC~c CLkCLAo.q5,e,2jt2)
I 1 CJ'()L T.) CtL - CLI~tt- 4(@!4(- LC~cE
I F I 1~(1IO.L7.2.) CLIPTE x rLtAQTE 4(.! (l.v-C1ARTF)

r CL LP = l fI-Pr!VF, P;IE CENOT!ES DttMAGEC rtfl ILATION
C LA (CLA + rftCAx) * CLtPLE * CLk;TF
IF (KPRI.%T(2';).FC.1I)

I 2 'Cbe, CLtRIF, CLhRF CLtP
r ct tI =C IIP r L 6

C O rF IFE LIFT CLIA'E Ij'cIr?"ENi FF.cUIFFpr FCP PILL TR~e.
* I qrtA(I) *(CLb4X)Y) #- C14PLE - CIA

RCLAU) ( CL,&+YYY) 4CLhFTE - CIA

I FITEUb,PIGMU CCLbl

C

-A$44*S44 -F t~ -Fr~tAI 240F ~-'



MX a 0.00
VYY a 000
IF (DwlP-G(3).F0,U.0) ar TO 130
DXAC1 a VLrK1(IrTU0(a)v kR OC(TA11, AP11 p YACl, L,'5,t,?,2)
PrCthC2 x YL1 ~()PCD 1,~C2 ACZ, t 5pt,2p2)

CALL LNTP(CWItNc1)p XC7, CCC7,XAC7iC5, ')
YXX a DXACl + flOXAC2 + DYI.C3 * rCxA7
IF (0VIlNC(6)eL1.3*) XXX a 0.5 * XXX
IF (KFRIlNi(29).EC.1)

1W;ITFU',PI(3i) rCYAri, C0XYC24 IV'AC3, tMXC7, YX
130 IF (O'UIN(Me)EC.O.) CC TO 140

PXA6C4 tR PLC-FtCOki OTA14o A914 p YkC4, tppp~l

CALL LkIP(0AINC)p fPXtE, fTtTIf~, XACt, 6p 4)
CALL L?'1P(r.WTNC.(71# CXyAr, (WrrCF, NbCP ! , 4t
'yyy DYAC4 + OYAC5 4 DXAC6.+ O XACE
Ir (DJC1)t.. YY a 0*5 * fYY
IF ('(PF1k'T(2q) .EO.1 )

lvvITE(6pjc3t) + tXtC4p CYtCr, DXAC6, CVXACFP IYY

IF (KPP(Nl(2q).FQ*1)
IWPIE(6,103t) DXAC1

C*******4****** OEVTNE I'PJCFF'ElT IN SPP%' EFF1C1F'CY *dA.*4$$
C*4****444****** FOR O)At04GEQ I.E. AI'C T.E p 1,F
C
C THIS METHOr NOT CCMPL'iTE, MEAN HILE SET

N~ I C.0
IF CWI~G(1.C'.0..O~OW~'C().CT.CG) EI a -0.05

r
C*************D=FIkJE INCPF'AFPT IN PQLAR SIIAPk FACTER**4*****
C4*4*****4* HFR fltrMAC~r I.E. ANr T.E pOKI

C
YYX P wIhc (3)
IF '(DWveIA(6).LTs3*) XXY 0.5 * XXX

9p a R*(l.U) -YYX) + 0.3*P*XYX
EPP a F + PF1
XKP :(1.0-RP) /(CLAP*57.2q57h*SlEF/5PL.AN)4 rP/(3.14159*A0+EFP)
XKF - MX (SIrEF/SPLAN)

IF (KPP!NT(29;)oFQ.1)
1'Q7TE(6,1040) Rp PPP EF, EFP, YK, XXP, DR1

C
C***.*~****~** ErTWF IkCRFP"EtjT T L1FT-CLR E StEPE $~44***
C+*'44**~44~*FCP PJSINC ip-IIG TIOS, OCLA2 ~ **.****

C
r0 141 T*1,2
PCLk2(T ) z * 00
r' XAC ?(I) a 0.0

DCLbT(T) a 0.0

IF (DWI'G(ll ).9EQ *0 1 K' V. I NC. 1 f (19(L) r TO 14 5

C L=T I-! 1ND]CtF.T LFFT klNf-
C L T 1-2 INOICATF PICHT WIN

Ct, 143 1 - 1, 2

C D:I:FIVE VhRIELES R;QCLRED O CtLL SLPFCUTINE tR

ESPtA.~ a 0C4TI*P .

SPLAhNP CR * PPLN 1 2,

APP x P :P**2 / PLAN~P
TQP a CTYP / CP
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D a OC F
rrop a , p
SPEFP aSPEF

c CALC. I'NCREME'T IN POTENTIAL LIrT-rLUFE SICFE
C

CLW~ a 0.0
IF (DCBP.LT.1.C) CALL tFF2(YPtCHCLM4P)
POUN~T a CLAWP - CA

CCALC. INCREM'ENT It PPFX -LIFT-CL'FVE FLCOPF

SCNICY 1.0 1 (STN(9C.O/57.295 - SLE))
'IPPK 1.0 - (>WtCH-1.CQ) I(scNICv-1.E)
I; (xwtrH.LE.1.u) *CQ 1.0
IF (X:'CF.GT.ON'C-m) vcp .C
CALL LtNTP(AP p VrRI 7AP , )CLA, 10, '4)
C/LI LNTP(kFPP P Vr;2 7A; XCLto 10, 4)
VU TF X a (Vr.2 - Vr'k1) * VjOFl(

C
C Ct'LCo TOTAL CELTA CLA ONh ONE MG

DCL62(1) a0.5 *(PN~ENT + 'VCPTEX)

TI- (<PFINT(2c9) ,EQ Coe)', *CI

AkPITE(C,1tj5Lv) PPCXPSFLANPA2PpTP,(LA PCLA~,
? SE.NC~r, V.CRK, LrTFNTs VCqTFYP Prit?(T)

C
C r't:FIK, LIFT CCrE IVCiVENT PEOL1REC FCR PLL TPIV

RCLA(2+I) =OCLA2(I)

C~i**t*4****** fFINE bForry,,k-ic CENTE0 5I-iFT
C**4~4~*444***FOR MISSING UING TIPSP OYAC2

CBR = C.6*(tW YI-(O CTX I/ (CFX + CTX)

Y249 a .6667*( CRYF>'P P - (CX*CT. (F 0X
)I a I 4T TAI (- L

XE4 = 2 *?33(J 42ot TF (1,4ET
IF2 6*AC-.LT*l.0) C2o * P) (* R

RP -XC.~,., PVP D XE45$E%-(L3.CC~
O)AC a E I A) 1 CPEYF 2.

LIF a Yhe 1 4 Th(i 1 CPL*E
P (FC. v 3? Y2 Y2 4 rrM * E
IF (I.ACH*L) 1,01) Di c ~ p

IF CQ. )?X(I) - Y?. + 000~ * RE?

C
IF (KFPINT (29) .FC.1)
1IT (CP1061) CPA~ 1,C54APFTt1,&TA2,YLi.1,YLE2,0XAC2(T)I

C

C FCR KCW,p ASSUPE

C******~******PEFTNF ID'CPFP%4NT IN PCL/AR spApr FACTCP *4***$*
Cs**~*s****~*FCP MISSIN( 1 IIG TIPS, DK2

C
Ff FF + OE2

("(e() G K2(I) * (5PF/FIPLW~
!K2 ( ) %:. * P(K( I)
IF (K(Pk JNTI(2C:) *FQ.1)
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143 CONTINUE
C

C************* ETERt'INE FFPFCTS OF 'MISSIrG HC.FI?, TAIL *''*
C

145 P~r 144 I t 1,?
P(LP'T(fl a CLAT * (1.0- DWINcM(3+I)) - CLAT
FCLMTCJ x 0. * fCLAIM1
RCLt(4+I)a DCLMTI)

144 C.CiTIN.UE

c****.****** c F7ir rrFF.Tr !HcI~s IN TMC Ot L!FT-CLFVE
C*********** SLO.FF ArD PORL-SHAPE FACT&F

146 r'CLAH'J a 0.0
rKtiCL a c.0
IF ICM1)F.) GO TO 210

C HOLE 6REA vNC. flF Pfj.%- * LEWH'- * U10TH
0 FAJP a 0'LP (Itl) *(' Q ( I -3) r CSLA(Ip?A)
lr~rALC a CSU;i(i,1) (S(,3)*C LFC1,34)

C FLCW MRA =HOLF ADEI& * PVFPSITY VACTOD
FLCW1 AkFEAUr s P I~( lo29 )
IF (I.REALC*LT,1PEtUP) PL(2W1 - APF LC * IPSL(1,39)

C
FLV 0.0

IF (VPNLS.EQ.I) C.rP TI ?vC
t AU lfI,r,( ?,32) C U0 ( 2, 33) * IF p 3 ,

APF t LC - rS IJP (2,) 2 PMt"z(2,) * I SUF(Z,34)
2~e tV;EALP P 2 -

IF (APEkLC.LT.APFAUP) FtC'k2 tPFALC * PSUO(2,3c)
C

200 IF (SYVIC1I4).FC.IsC) FLOV1 a 2. *FLCV1
19 (SYo'(2tl4).EC.I.C) FLCI,2 -2. *FLC .2

FL*a FLC'~l + FLrC.2
;LO'WR FLCv I (SPLtlVI2.)
CWL LNTF{FLCWP P CLAFtC s FLCl P CLM-P1 5p~ 4)
C AL LNTP (cLCN'r v DEFAC P rLO? , y EFI2 5p~ 4)
PCL4PC =CLA*C.LAFAC - C L A

IF (.KFPINlcq) .FQ.1)
1W~1TE'~±1U)FLO~Ils PLr ?, FLC4R, CL-AFAC, CEFAC, CCLAU'C, D~<I-CL

21-) CONTINUE
C

FLI EFFECTS 0t: W-TrlelEr CL, CC, WN CM ***+4***
CAL5ED EY DAVAGE

C
P'CLt a DCLAI+CCLA?(l )4PCLtA(?)4CCLbT(1)4CrLLT(2)4DlCLAHC
('YAC v CYAC1 + (.Y.C2(i) + PXtCZ(2)
D K =l F .K v~1 4 ("(2(2) 4 C0'GL
IF ('(PRI*%1 (21) .f' 1

C
C CtLCULATF LVTR~T.4VnD LIPFi, DFAPAG ANC' MCVME T
C FPO *p-. PAtACcf1 AIRPLtNF
C

C L AP =CLA + ')Ci 4
IF (VPRIN'T(2C-) .C.1)

co 250 1 a It NCLbS
C

)CL =CILA + (tLP(T) - AMC
YcL~p a CLtP* (kLPVl) - bLC,)
CLPMI a CL(I) + (XCL.P - YCL)

C
C

YCLT v CIA *(ALF(I-t1C,) 4 (GCLA1l)4PC~h1(2)) 4 (ALP(I)-HSTAP)
YCE v )K * XCILb0?

XCV vXY * XCL1*42
C071lL z CD - WIPT
CALL LN'TPCLP(I)p CC)', ri.1 CC# 'CLAS, 4)
Cr-P(I) r. CDY + Crd'~ik 4 (3K*CLP(I)* * + CTAIL

C
C

CL' NCP sc(cltAorCIb14(rLA?(1)4I)CLA2(2)4 rCLAI-O) * (APU)-tIC
Cyl-ING x - CL M!CP* rt
CmTAIL a -(DCLkTC1)4CLtT(2))* CALPCI)-HSTAF) * Y1C'PICM
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CkLL LNTP(C^LP(I), CIPXP CLP CP, NCLAS, A

IF (KFPIlKT(2c) PC) 1) WLCEy
IMTEHbii.))) ;t(I)p C1(T), CLP(I)p Cr(),CTML CX

2 C r I ),cY(I)j C t.INC, CitTlJL, CFY ClP(I))

SI.PecC S .PCC /57.2958

10 F CFt A T 1///, ipp gnt-P rFFO00 SUSPCLT~tE tCOA ?t'h~-
1 FE.?,//p 10)', * OCL1.1, DCLA2?, OCU-Bp DC tA~e, DCL A5P *,

3*CI ArL ~, CLbQTr, CLAP u*P BF1.C4A)
1C20 FOPPMT JOY, 4fCLla1 * * l,4

103 Fpd'A C ,1X,*rIt>lC, rVXIC2, cDxtC3, rxwr? YYY .,rlo*4)

1C3~ rnrw&1 ( ]; *f)YAC4s, DYAC', DyhC'3, 0~ACF, Y1Y u*,5F10*4e

l,3 6 Fr' P T ?4 3'',*XICl F10.'.)
IC'e I0C.' F*n1'7 PF F, EPP )'K, )KP, VY1** 7FB.4)

I (. PfPT Ai luX Ph(A1A CFA'F LLFT INC, I *, 12)
1-^01' FO~RAT( /, 10Y*ET FP F1GIT AINC 1 4, 12)

1605 0 Frf'rT 1(.X,*F WP CTYP, 5 FLkNP, bF PP TkP, CLA v.Pp CLA1 , *,

I a *f I$c.; 4 F9.Lp/tlOX~~.(I *

2 ~*SO1\1crI, VCDOK, F91E't, VCPTEYPtCt2I
3 ~ Fic .!)

1C&1 FORIVAT C 10Y), *CBA0P CPAP2, ETAI, Elk2, WI11 XLt?, *,

1064 Fe2FM/T 10X *F~ 01(2l) * 4 2 Y Z.3)4

I C7 C F I?PMA T C,10 Y , *TQTbL TtNCREVENTS ;VP TF CfPhr1(UFkTICGN
i /#10P, *K~LAP PAC, DFY *P 3F1004,/,1oy,

22 *CHcit), PcNA(?), QCLAM?, FCLtC', 4C), PCLA(6) v*

1*., q*i PrkrATC(IiH III, 10)x' V *tT k I NC0" O N C1 'L (C' F EVT P LT, VE tA TR I)')

I lox10,. *MkCF *, V1c.03,/I, (1cx, 1cFiC.,.))

1 A MT) (1(T () CLP(I Cr(1) MCAIL *p

2 rcyc 1p ( i (CI ) C), t C
3 C CT 61 L C IVX cKp (I) ~

11110 FQV' AT ( /10YP*FtC TrF-7 P OL E S I N %4-1KG# F L CI.1, F LC"'2 P F Lr%;
1 FU.L,/ 2YC~FA, ~rtc CLA( CPFCL -, 4Fj!j.-)

E JD
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tLIGPOLTINE NTRIPJ)

C~**,*~*~**4**LFFFCl rF tl S1NG 'JNG PtRTS CN TPIF DFtc **4*44

CCM1'ON /IN~PUT/ M(CF.I)

COF~MOlN /RLKFRTI KFPJFT(5O)

I ALPI2i)p CI(21), CN~21)v 0(21), CIT(21), rPT(21)p
2 CLP(?l), CDP(21)# CrH2) CLTP(2i)p CO)TF(?i)p
3 RCLA(4), DXAC,

4 ~ CPLLL(21), CCPT(2I), XBC2)p X4(2)

ECUIVALLNCE ? (43) p CLi) p, P('44) , cl pti
1 CAl' , 1 NI- ) s' q ~( 4t) p ALPI-B)p
2 AM AC , PKLS) , (A(Lq ) , 'CLAi p)
3 C C( I) 0 b r 2) op r (U z POF

4 F(60C) r AID) p (A (12) P CkMAC )p
5 AC AC-OE2 )pl PVrc. 1)p (lr4)t SL~I,Q 1)
6 '(6 PO) p CIAT P ( 10 4 fl) p (trF)
7 P( P(' F) PYC p. F (1() , XACS)
8 p,( 9(1.-4) p YMACP) j tC(7 1 p IPF ),
9 ( t(27F') P VI~NC ) p C (6) , CLA
1 j,(?(CC) p 14STAP)

C
C CWLULATE TFIP'FD LIFT 4ND~ DRAG
C FOR TlHF cAptuc.r AIRCRAFT
C

IF (KPP1 1120),FCol)
1~~IE(',l~O) ACH , dAT, CLDH, XhCVB) XACS

IF (I'PT.E-C*0) Cfl TO' FO
C LATI a CLAT * (Id (DWINC (14 )+C INC' 1) /2.C )
C L G14 CLOH * (1.0 -2~ )C~'E1,+~N(~)1.

eC CC,%TlNt!E
YACV a XACI*F + !IyAC
x 4 5 6 AC s + DYAC
IF WIM ~13(j),* o * )
1'IME6,102U) CL.LT, CLDlP s Xt&CWE, YACS
xi - )WI'C'(2) 40,4 * fWI'C-(?)) 4 F0'2

X2 a ().IC()+ J.4 * VINc.(q)) * PC?
)k , -SUi'iNPt L+l, 12)+ 0.333 * SU;(hPN~LS41yj0)

Y6Y5

IF (PR~TS)E.

rO 100 1 1) NCLAS
ALPHA a ALPCI

It- (TREFeEC.I.) ALPHA x ALPHA + WV'JC
CLI, CLPCI I
Cl 2) C CPCI)I
CALL TrRG CCTprlCCT)

1%0TH~lC-(,)ALPHA, Cl, C C

C

C ITKG I.E. 0 TsE. p OR TIF
c ROWNC4 C-FNI ri:E 10 OItMAC-EC L.F.
P C LI xFCLMC) * MML1- tL C)
CPCLL1 a PC'LI * (Yl / (?. *POZ2))
IF MflINC(6)J0C'.d)) C~rLLI - -CPCLL1
IF (DW.NGU ).ECo3,0) CP(LLl a c(..0

C FCLLI'JC V'C E1NT [.UF TO C14AC,EC TFj
PCI? a RC L b(?2) * (I tP ( I-A L )
CFCLL2 a CL2 4 QX2 (2 C?. 4 !7))
IF DwNCOd.~)CqLL2 -C;VLLU
I F WAIC 1C I E C 0 r .7 OL L2 003.
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C
C 90t t IN(-' MOV'ENT 'lt'F TO LEFT %,'IN.G TIP lISSIV'GRCL3 C Lt. M * ( fL P I f L C

C L WI N( C. CLt/.)* t 1.F(I -A L C
C PLt.O 0 CL~~IING * Y 3 1) / ( p. *P '2)
CRr x (CL 11A'c4QCL.3) *X3(2) /(2. *PC2)
CPCLL3 a CPD - MIN'tD

C
C
C POLLIN'G tPrj~rP~TS DuE TO RIGHI-T TTF r'ISSTKG

PCL4 a wCLA4) 4 (ALP(T)-tLC

COUND a - CLmING * 4 ( 1) / (2. *FC2)
CRE a (lCL%10O-+PCL4) * X4s(2) / (2. *P.2)
CRc'LL4a CFC - CRUMP

C
C

Pr-etL1ING 11q' I TS [WLE Tr I LF FT I-[DPIZ*TAIL AFEA ISSI C
RCL15 9 CLA(5) * (ALFCI)-f-STAF)
CROLL5 R C L5 * MX / (2. *F02))

C
C
c RILL:r mniAESTS r- TO RIGH'T IjC9T?.TtIL kFEJ MI!ShI6G

PCLE- W CLA(6) *- (hLPMJ-HSTAP)
C ULL6 z-Fd'L6 * (X6 / (2. *F0j2))

C
r 7uE TPill VCLt.TKS m'CWFN~T I DEFIINEC ASI

CPCL(!)- CprL[I+CQLL24CRCLL3CR LL44cPrLL'54CRCLLE
IF CKPFlNT(2C) .FO.1)

2 CRrI1,~l CROLL?, CUCLL ?p CFCLI.4 CrC1L5s C O[L(
3 Co~r.L(I)

*BA IP.IC(13) * FC2
C

C fELTA-CL PEOUIRED CN, TPWMfING DEVICE YS
C1L R T A,3S(CQrL L ( 1 2. 6 F(2) / XAP

C
c PFSU:LIIG OWA

rCCT(I.) x ('L;T * TAN(kLPMI 5 7.2S57)

C

CI TP( 1) -C L P( T) + r~tT
COTP(I) - COPCI 4 PCOT 4 CVPTCY)
IF (1XPR I.N(30) .FV,l

i'wPTTE(fL,1C5C) CLPCT), P'CLT, CLTc(Ji,
3 rPpf~ P(~ rPI

100 CO'NTINsUE P(,CT (T()CTPI
C

1 *CLAT CLPH XAcs )AC ,p/, Icx,
2 *FflR UNDAMWC-D W/*, £.V1Cv2)

1(,2c FOP1141 ( / ,1GjX,*F~k CAPACED A/C*) AF10.3)

I *9CL~(l)p, RCLAUZ), RCLA(3), FCLAMtt) FCLM()p PCLAU-) -*,

3 *Xl, Y2P Y3(1), >3(2), Y4(l),o Y'(2)p >5, Yt *
4 P F t3 )

1020 F^.RMAT( I 22X, *ILPHACLI, on*,FD'VIiO5
104C PGRfAT( ,-Y

I *PCLI p RCL2 pRCL3 .. P04 p CLS p RCL6' *
2 EP.,,5y.,
3 *((C ' ,CPL'L? 9 C 0Dtt3 P C-CL14, ,t CM'LL!,p CPrLtf- :4
4 t~ol/ Irt,'X *T~ PCILIC~ P~E1 CRLICI) wspf-t.3 ,icso, Fo~!~tCM lC.>*CLP(I), FrCLi, C1.1PI), m *, IsFIi..4e.
2 F LK 1.Y,*CCP(I)p C001, CORICI)i CGTP(1) z 0i 4F10#5)
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SUBRCUTINE WRITF2(J)

CP PRI N TS FI N tL RE S U L T

CPPXCN /TPLTI A(3OPl)
CPPP~Gt% /FLWTIL/ IITLFUt)
Cr*t'ON /PLKPOT/ I N1~53I COI1N i1'LCEt7/ rAVCr(7,17)p SYfr(7,17)p DCrMINP
1 ALPC?1), (t121), CH2(1)p CH'1), CLT(21)o C(T(?1)p
2 CLP(7flh C f P(21) C"P(21),# C L IP (?21 CCTF(2i),
3 RC~bhfE), PYAC,

nlhtFNSIGN Ft"FLPV'U0)p FAIP1C21 ), EALPPC23). 'rAIPT'P(21),
1 ECf'P(21), FCCT(21), ECnP(?1),o ECC(1P121),# FCPflLI(?.1)

1 IkUC?) p tkS) M t22) , ITPIt')

IF (KFQJNT(31)*EC.1 )

2 C?,(I ),. Ct', ( I) ,
3 rCCI ),p CCP(I), CDT(I)p CC7P(I),
4t 1 1j. NCLAS)

IF CvFRINTM3)#E0.1)

yptHH - MSL'P' ( J)
VRITEC6,aCC) (TITLE(1) I11,p6)

C INTE RPCLATE LIN DATA FOlR VALUF5 CF Ct TA AT EW~N CL

Dc 100 1 a 1o NCLAS

CALL INTO C CL(I), FALPT II) ,CIT p tiPp ,PCLAS, 4)
rtLIt LIN1PI (M), EtIPPIJI CLP , ALP p tVCLAF, 4 )
(t11 LNTFr C.L(fl, FALPTPFU) , CLTP ,L p prF 4 )
C AL L UIiF ( CLII )v F C P ( ) .9 C IP C f, r p C I , 4
CILL LrNTF( CLII)) ECOTII y CIT ,COT p l'CLIS, 4
rtIL L'N1P( CLII), ~crpmI p ('P , (P ) Nr(LtS 4
CALI JNTP( C(), FC DTP(I) ,CLTP j, CPP NCLAS, 4
C41.1 LWT CLII),# FCPOLLIT) ,CIF tCPCILP rCLtS, 4

133 C C .T I N VE
DOu ILL10 1 1, p CLAS
[)ALP = CLrQ(I) - ALPMJ
DC1 ECI'P ( I) - CM( I )
rcCL aECOF T) - CD(CI) - DC0'"TN
CCCTOT a MCCYI'N + CCCL

1 -COP(I), DALF, CCU) ECPCLLMI),CCI'It CCCL, CCC1'QT
110 CriNTINL1

I (TTRIlP.ECf 1) C Tfl 13C

WPITr.(6,2Ci20)
1 ITE 16,2060)

DO' 12C 1 1, ?CLAS
WLTa FAIFTPCI) - EALPT(J)

rCL zECO)PII) - CrII) - rrr(M]N
rCCTCT x jCUTPC1) - FCP1(1)
C"TPIIP v DCCTVT - DrCPlk - DC QCL - CCP I I

1 I DAIPT, CCTIFI., CflSTMP) OCC I ,' rCL, CCOTOT
120 CfM \I NLE
130 C, UNT IK L F

?CuC cCQAT Cit-U, 40P, 4AIG)
2C10 F '6 T ( / ,Iyl 4tACP **, F! .^- //P .3 Y,

1 *1. N T 1 M E 0 A F C c Y y t I r C t T 1*)
2C20 F 0PIMAT7 CI itY, * NDAiycV'4, 10X *)*, rYp 4CIYAf-ED*,1CI>

1 4 y*,1Yp *U'CFLrf NT S CLI F- C NL'CIFAF Ct?'hCF~4,lY,
2 *,* /P )4p *Y-------------------------- 4,

* ~3 -------------------- ----------- --

4 *------------------------------- x, /#10, *Y*, 26Y, *Y*,
5 20 *)Y DFL7A DELTA DEL~t CE ITA DELlA*,
6 OFLTt X *)
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2030 FnkmAT ( 9X, *CL Y ALPHA Cm cc X ALDF.A 0140
I 1 X ALPHA Ct' PO~LL CD t1tiAs
2 * rIt CPCOTkl X*p /p lAX, *Y*, 26XP
3 4X*#2fX, *)'', 54kp *)*)

2C4C F 17F. : AT ( fxst3 4 y *9 16.?, FF.4, Fc.e5, * Y 4, F6*2,
1 F6., Fc.rp * Y *9 F5.ZpZFq.e, FC.,Fd* X

2050 F*JRMA 7 ( P/3X* I F' P- E C A L ; C P y N A 10 1 c
1 * 0 A T A #)

2060 FOR-M~AT ( 9xf *Ct Y tLPIPA CD Y ALPIA 4,
1 r ) Y jtL0IA Co D~' T; Im 9 LL cr VI
2 CO) 1O11AL Y 4, / lAX 14YP~ *Y~s** 2'() *>*p,'X)*X*)

2C70 FPF.MAT C6X fl * X *p,2 SYC, FE.5, 4 X *;-2Sp~5
1 * s 4,2 Fl.. , .!p F.5 * X * )'

3000 FCFI-4T(li1, //,]5X, *CAICULbTEC CkTttT EVEf* ULLEH PF tLPFA#,II,
1 5XP* ALPI-A(] CLMI CLP(1) CLT(I) CITP(I) 4
2 4 C t (T1 c CIP( I c D(i ) C C FC T C 0T (I) ,
3 M COMI 4,/i, (5X,llFlC.l))

UC10 r0PMAT (///I/,
1 15Y, *ALP a A1NGIF CF A1ThCI i,/
2 15", 4CL , CD p Cm' a L'Dk"C-FC, LkTRIFFEDr *, I/#
3 15YP #CLP , COP p Ct'P a r.tErp LkTP111Fr 4, /,,4 13X,*CLT , C01 a utDAptc-Er, TQTt'Er' //pI
5 15X, *CLTP, CDIP a DA~tCEPP TFIU'EC 4
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