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1. COMPUTER PROGRAM DESCRIPTION

t The Large Aircraft Arodynamic Prediction Program has been
coded in Fortran Extended Version 3.0 to operate on the CDC 6600
computer facility at W-PAFB. This program is also operational
on the General Dynamics CDC 6600 computer (procedure code RIT).

The main program controls the calling of three primary overlay
programs XINPT, GEOM, and SURVEY. In turn, XINPT calls two secon-
dary overlay programs INPT and NINPT; while SURVEY calls four
secondary overlay programs VGEOM, MCRIT, AERO, and LSHL. These
programs bring the desired subroutines into the core and direct
the calling of the subroutines to make the necessary computations.
Figure 1 shows the overlay structure and the subroutines called
from these programs.

Card input occurs on file name TAPE5 and data output occurs
on file name TAPE6.

The deck structure for a run consists of a job card, system
control cards, end-of-record card, binary object decks, end-of-
record card, problem data deck, end-of-file card. The structure
of the binary object decks and overlay control cards are listed in
Table I. The problem data deck is described in the Program
Input Section.
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OVERLAY (0, 0)
MRIT

OVERLAY (1, 0) OVERLAY (2, 0) OVERLAY (3,

!EO SUVGEOY
XINPT IEO

SETUP 7(,1

OVERLAY (1,1
INPUT OVERLAY (3, 2)

OVERLAY (1, 2) MCRIT
NINPT CPZ T

ADJUST
CONV

OVERLAY (3, 3)
AERO

ATMOS
CDDR
DMIN
CLWBT
CLBRK
CDLI
CDRG
CNOW

ADJUST
WBAC
CDL2
AERA
AFTCD
TDRG

OVERLAY (3, 4)
LSHL

SSET
DSET
MSET
DAERO

Figure I PROGRAM OVERLAY STRUCTURE
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Table 1
DECK STRUCTURE FOk OVmpI~yS

OVERLAY (OULY, 0, 0)
PROGRAM MRIT

SUBROUTINE LNTP
FUNCTION DLNT
SUBROUTINE TLNT

OVERLAY (1, 0)
PROGR.AM XZ!JPT

SUBROUTINki SE113p

OVERL.AY (1, 1)
PROGRAM INPT

OVERLAY (1, 2)
PROGRAM NINPT

SUBROUTINE CONV

OVERLAY (2, 0)
PROGRAM GEOM

OVERLAY (3, 0)
PROGRAM SURVEY

SUBROUTINE ADJUST
BLOCK DATA

OVERLAY (3, 1)
PROGRAM VGEOM

OVERLAy (3, 2)
PRCGRA14 MCRIT

SUBROUTINE CPZT
SECT
CPUOV

OVERLAY (3, 3)
PROGRAM AERO

SUBROUTINE CDDR
CLWBT
AER2
TAIL
AALO
CLBRK
"CDLI
ADCL
KGIN
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Table 1 (Cont'd)

SUBROUTINE CD12

AFTCD
TDRG
!JKIN
FDRG
CFEQ
FFACT
IFACT
WDRG
CDWN

CDWG
CURG

WBAC
ACCR
ATMO~S
FLQ
MTXEQ

OVERLAY (3, 4)
PROGRAM LSHL

SUBROUTINE SSET
DSET
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2. PROGRAM INPUT

"The input to this program is described in the following
section. Three data types are specified in the card descriptions.
Type A indicates that alphabetic or numeric characters should be
entered. Type I indicates integers which should be right-ad-
justed within the specified columns with no decimal point. Type
F indicates a real number and may be tabulated anywhere within
the specified columns and should include a decimal point. The
program input is illustrated by the sample ,ases in the Sample
Problem Section.
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Card I - Title - E er any alphanumeric characters to identify
each problem. ThiL data is printed out at the top of each
aerodynamic survey problem. Columns 1-66.

Card 2 KPRINT(I), Printout Option Indicators - Setting a given
KPRINT indicator to 1 causes the program to print out certain
types of data. Columns 1-27. KPRINTklI) through (27) are used
tor diagnostic purposes to dump data generated in various sub-
routines and are not intended to be used for normal computer
runs.

KRFINT and Column No. Print Out

I Airfoil ordinates and pressure distribution
2 - 10 Not used
11 Dump Subroutine AER2
12 . GEOM
13 . AALO
14 . CDL2
15 BDRG
16 CLBRK
17 AERA
18 WBAC
19 CFEQ
20 CDWW
21 TAIL
22 CDL1
23 -DDR
24 aDJUST
25 CMOW
26 CPZT
27 Dump Subroutine SSET

Card 3 - Input Control Card - Write "FORMAT" or "NAMELIST"
beginring in Column I if format or namelist input option is
desired.

Cards 4, 5, .L27 - Configuration Definiton Cards, Frmat
Input Option (For NAMELIST input option go to card 4.)

The aircraft geometry is represented as a series of bodies
for the fuselage, canopy, and stores; open-nosed bodies for the
nacelles; and a series of airfoil surfaces for the wing, tail
surfaces, pylon and ventral fins. For cranked or complex wing
plaaforms, the wing is represented as a series of surface panels.
Figures 2 through 7 illustrate many of the geometric parameters
which are used to define an aircraft configuration. Tn +-'9
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input to the program, those parameters that are marked with an
asterisk (*) indicate that if zero or blank is entered the pro-
gram will calculate that parameter using the available geometric
data; otherwise the input value will be used.

Card 4 (Required, all Type I)

Column Symbol De.finition

4-5 NBODYS Total number of body types used to
represent the configuration

9-10 NNACS Total number of nacelle types used
to represent the configuration

14-15 NSURFS Total number of airfoil surfaces
used to represent the configuration

20 NHT Enter 1 if a horizontal tail is
present

25 NVT Enter i if a single vertical tail is
present, 2 for a twin vertical tail

30 ISWP Variable sweep irdicator
0 fixed wing geometry
I variable sweep wing

34-35 NPNLS Number of wing panels used to repre-
sent the wing surface ($ 10)

40 IULS Enter I or 2 if geometry for the high-
lift system is to be input. Enter 1
for single high-lift system, erter 2
if the high-lift system is defined by
two segments (see Figure 6)

45 iREF Angle of attack reference indicator
0 referenced to wing root chord

plane
i referenced to fuselage ce. terline

-7i



Card 5 (Required, all Type F)

Column Symbol Definition

i-10 SREF Reference area (ift2

11-20 *CMAC Wing mean aerodynamic chord (in.)
21-30 *XCG Fuselage station for moment reference

point (in.). If zero is input theprogram will use the quarter-chord
of the wing MAC.

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

41-50 ROUGHK Surface roughness height for friction
drag (in.)

51-60 FMISC Miscellaneous drag factor as a per-
centage of total friction and form
drag

Card 6 (Required if NBODYS > 0, all Type 17)

1-10 BLEN(t) Body length (in.)
11-20 BWID(I) Body width (in.)
21-30 BHGT(I) Body height: (in.)

31-40 *BAWET(I) Body wetted area (ft 2)
41-50 BQ(I) Interference factor
51-60 BNO(I) Number of bodies of this type
Card. 7 (Required if NBODYS > 0, all Type F)

1-10 *BANX(I) Body maximum cross-sectional area (in 2)
'1-20 BABS(I) Body base area (in 2
21-30 BLNS(I) Nose length (in.)
31-40 BLBT(I) Boattall length (in.)

8



Card 7 (Continued)

Column S, 'ol Definition

41-50 BASE(I) Base drag area (in 2 )

51-60 BFUS Aft fuselage upsweep angle (deg.)

61-66 AB Ratio of aft fuselage width to height
in the upswept region

Repeat cards 6 and 7 for I-I to NBODYS. Note the BFUS and AB are
only entered for I-i which corresponds to the fuselage input.

Card 8 (Required if NNACS > 0, all Type F)

1-10 ELEN(I) Nacelle length (in.)

11-20 EWID(1) Nacelle width (in.)

21-30 EHGT(I) Nacelle height (in.)

231-40 *EAWET(I) Total wetted area (ft2)

41-50 EQF(I) Interference factor j
51-60 ENO(I) Number of nacelles of this type

Card 9 (Required if NNACS > 0, all Type F)

1-10 *EAMX(I) Nacelle maximum cross-sectional area
(in 2 )

11-20 EIN(I) Nacelle inlet area (in 2)

21-30 EXIT(I) Nacelle exit area (in 2)

31-40 ELNS(I) Nose length (in.)

41-50 ELBT(I) Boattail length (in.)

Repeat cards 8 and 9 for I-i to NNACS.
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Card 10 (Required only if NPNLS-1, otherwise go to card 13,
all Type F)

Column Symbol Definition

1-10 AR *spect ratio

11-20 TAPR Taper ratio

21-30 SWPLE Leading-edge sweep (deg.)

2
31-40 SPLAN Wing planform area (fr2)

41-50 TWIST Wing twist (deg.) negative for washout

51-60 WINC Wing incidence (deg.) relative to
fuselage centerline

Card 1± (NPNLS-1, all Type F except as noted)

1-10 TW (Type A) Type wing section (begin in Col. 1)
64-210 (example 6-series)
OOXX-64 (example 4-digit)
SUPERCRIT (example supercritical)
BICONVEX (example biconvex)

11-20 CAM(l) Wing camber design CL (decimal value)

21-30 TOC(1) Wing thickness (decimal value)

31-40 XLEW X-position of point on wing leading
edge (in.)

41-50 YWW Y-position of point on wing leading
edge (in.)

51-60 YB Y-distance of intersection of wing
with fuselage (in.)

Card 12 (NPNLS-l, all Type F)

1-10 SWfT Maximum thickness sweep (deg.)

11-20 *CBAR(l) Exposed wing mean aerodynamic chord
(in.)

10
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Card 12 (Continued)

Column Symbol Definition

21-30 *AWET(l) Wetted area (ft 2 )

31-40 CONCL Wing conical camber design CL

Skip to card 17 after card 12.

Card 13 (NPNLS > 1, all Type F)

1-10 SPLAN Planform area (ft2). For fixed wing
configurations if zero is input the
program will calculate the theoretical
planform area by extending the wing
panel geometry that is input to the
fuselage centerline. For variable
sweep configurations the planform area
of the movable panel extended to the
centerline must be input. For wings
with a highly swept inboard strake,
the value of the theoretical planform
area of the wing, ignoring the strake,
should be input.

11-20 TAPR Taper ratio of wing planformn (required
input for variable sweep)

21-30 SWPLE Leading-edge sweep (deg.) of wing
planform. (Required input for varia-ble sweep)

Card 14 (NPNLS > 1, all Type F except as noted)

1-10 TW (Type A) Type wing section

11-20 T IST Wing twist (deg.) negative for washout

21-30 WINC Wing incidence (deg.)

31-40 SWMT Average maximum thickness sweep for
the entire wing planform (deg.)

41-50 CONCL Wing conical camber design CL

11



Card 15 (NPNLS > 1, all Type F)

Column Symbol Definition

1-10 cA-(I) Panel camber design CL

11-20 TOC(I) Panel thickness ratio

21-30 XLE(I) Inboard X-position of panel leading
edge (in.)

31-40 YW(I) Iuboard Y-position of panel leading
edge (in.)

41-50 CRW(I) Inboard chord length of panel (in.)

51-60 *cBAR(I) Panel mean aerodynamic chord length
(in.,

61-66 *AWET(I) Panel wetted area (ft 2)

Repeat card 15 for I-I to NPNLS

Card 16 (NPNLS > I, all Type F)

1-10 XLE(NPNLS+l) Outboard X-position of last panel's
leading edge (in.)

11-20 YW(NPNLS-I) Outboard Y-position of last panel's
leading edge (in.)

21-30 CRW(NPNLS+1) Outboard chord length of panel (in.)

Card 17 (TW - "SUPERCRIT', all Type F)

1-10 XMJ x/c pobition of maximum thickness ori
upper surface

11-20 ZMU upper surface thickness (Zu/c)

21-30 XML x/c position of maximm thickness on
lower surface

31-40 ZML Lower surface thickness (must be
input as a negative value)

12
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Card 17 (Continued) 1'
Column Symbol Definition

41-50 ZPTE Trailing edge slope (deg.)

51-60 ZTHICK Thickness at trailing edge

Card 18 (ISWP'1, all Type F)

1-10 XPIVOT X-location of wing pivot (in.)

11-20 YPIVOT Y-location of wing pivot (in.)

21-30 'APEX X-location of centerline apex of
movable panel (in.)

31-40 AFTSW Maximum aft sweep (deg.)

41-50 *AFTCB Mean aerodynamic chord of movable
panel in aft sweep position (in.)

51-60 *AFTOC "Itickness ratio of movable panel in

aft sweep position

61-66 *AFTAW Wetted area of movable panel in aft
sweep position

Card 19 (NSURFS Ž• 2, all Type F except as noted) Enter horizontal
tail geometry first, then vertical tail followed by any
additional airfoil surfaces.

1-10 TS(I) (Type A) Type airfoil surface

11-20 SCAM(I) Surface camber design CL

21-30 STOC(I) Thickness ratio

31-40 SMTSW(I) Maximum thickness sweep (deg.)

41-50 SHF(I) Hinge factor or interference factor

Card 20 (NSURFS a 2, all Type F)

1-10 SWL(I) Surface leading-edge sweep (deg.)

11-20 SWT(I) Trailing-edge sweep (deg.)

13
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Card 20 (Continued)

Column Symbol Definition

21-30 STAPR(I) Taper ratio

31-40 SCR(I) Exposed root chord (in.)

41-50 *SBAR(I) Exposed mean aerodynamic chord (in.)

51-60 *SAWET(I) Wetted area (ft 2)

Card 21 (NSURFS i> 2, NHT-l, all Type F)

1-10 HTLE X-location of horizontal tail exposed
root chord (in.)

11-20 HTY Y-location of exposed root chord (in.)

21-30 HTZ Z-location relative to wing chord
plane of horizontal tail (in.)

31-40 HTINC Incidence of horizontal tail (deg.)

Repeat cards 19 and 20 for 1-2 to NSURFS.

Card 22 (NPNLS >, 3, all Type F) Since the aerodynamic center
calculation is restricted to one or two panel wings,
an equivalent two-panel wing must be defined for
moment calculation whenever 3 or more panels are used
to define the main wing.

1-10 CLE(1) X-location of ltading edge at inboard
span station of inboard panel (in.)

11-20 YC(l) Y-location of leading edge at inboard
span station of inboard panel (in.)

21-30 CCR(l) Chord length of inboard panel at in-
board span station (in.)

31-40 CLE(2) X-location of leading edge at inboard
span station of outboard panel (in.)

41-50 YC(2) Y-location of leading edge at inboard
span station of outboard panel (in.)

CCR(2) Chord length of outboard panel at in-

board span station (in.)

14



Card 23 (NPNLS -1 3, all Type F)

Column Symbol Definition

1-10 CLE(3) X-location of leading edge at outboard
span station of outboard panel (in.)

11-20 YC(3) Y-location of leading edge at outboard
span station of outboard panel (in.)

21-30 CCR(3) Chord length of outboard panel at out- 4
board span station (in.)

Card 24 (Required if IHLS > 0, otherwise go to card 30)

1-20 FLAP (Type A) Type flap (begin in Col. 1)
PLAIN FLAP

S.S. FLAP (single slotted)
D.S. FLAP (double slotted)
T.S. FLAP (triple slotted)
INPUT (user defined)

21-40 SIAT (Type A) Type slat (begin in Col. 21)I ~L.E. FLAP3
KRUGER SLAT
SLAT (slotted type)
INPUT

41-45 NF (Type I) If flap type was "INPUT' indicate
number of flap sectional data points
to be entered, NF j 5.

46-50 NS (Type I) If slat type was "INPUT' indicate
number of slat sectional data points
to be entered, NS - 5.

Card 25 (IHLS > 0, all Type F)

1-10 BFII Inboard span station of first flap,
segment

11-20 BFIO Outboard span station of first flap
segment

21-30 CFI(l) Flap chord to wing chord ratio of
first flap segment

15
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Card 25 (Continued)

Column Symbol Definition

31-40 BS1I Inboard span station of first slat
segment

41-50 BSiO Outboard span station of first alat
segment

51-60 CS1 Slat chord to wing chord ratio of
first slat segment

Card 26 (IHLS-2, all Type F)

1-10 BF2I Inboard span station of second flap
segment

11-20 BF20 Outboard span station of second flap
segment

21-30 CF2(l) Flap chord ratio of second flap
segment

31-40 BS2I Inboard span station of second slat
segment

41-50 BS20 Outboard span station of second slat
segment

51-60 CS2 Slat chord ratio

Card 27 (FLAP - "D.S." or "T.S.", all Type F) For double-slotted
flaps (or triple-slotted) the additional flap chord ratios
are then read in.

1-10 CFI(2) Second flap chord of first flap

segment for double- or triple-
"slotted flap

11-20 CF1(3) Third flap chord of first flap
segment for triple-slotted flap

21-30 CF2(2) Second flap chord of second flap
segment for double- or triple-
slotted flap

31-40 CF2(3) Third flap chord of second flap
segment for triple-slotted flap

16



Card 28 (Required if "INPUT" was used for flap type on card 29,
all Type F)

Flap Section Data

Column S Deafinition

1-10 DF(I) Flap deflection (deg.)

11-20 CFOC(I) Wing chord to wing chord ratio in
extended position

21-30 DCI.F(I) Chenge in lift at zero angle of
attack due to flap deflection

31-40 DCLMF(I) Change in maximum lift due to flap
deflection

41-50 DCDF(l) Change in profile drag due to flap
deflection

51-60 DCMDF Change in moment at zero angle of
attack due to flap deflection

Repeat card 28 for I-1 to NF.

Card 29 (Required if "INPUT' was used for slat type on card 29,
all Type F)

1-10 DS(I) Slat deflection (deg.)

11-20 CSOC(I) Wing chord to wixg chord ratio in
extended position

21-30 DCLOS(I) Change in lift at zero angle of
attack due to slat deflection

,31-40 DCLMM(I Change in maximum lift due toslat deflection

41-50 DCDS(I) Change in profile drag due to slat
deflection

51-60 DCMDS() Change in moment at zero angle of
attack due to slat deflection

Repeat card 29 for I-1 to NS.

17



Cards 30, 3!, 32, and 33 - Problem Control Cards

Card 30 (Required, all Type I)

Column Symbol Definition

4-5 NSURV Number of high speed lift, drag,
moment surveys to be run (NSURV .4 20)

10 NHLSV Number of low speed, bigh lift survey
conditions to be run (NIISV 4 5)

14-15 NCLAS Number of evenly spaced CL values in
the high speed survey

21 IT(l) Transition location indicator, 1st
survey

22 IT(2) Transition location indicator, 2nd
survey

40 IT(20) Transition location indicator, 20th
survey

For the ith survey condition, set IT-0 or blank if the
flow ini' tbe fully turbulent on all aircraft components,
otherwise, set IT equal to the transition pattern number
defined by the card 32 input.

41 ITRM(L) Trim indicator, Ist survey

42 ITRM(2) Trim indicator, 2nd survey

60 ITRM(20) Trim indicator, 20th survey

For the ith survey condition, set ITRM-0 or blank if
the harizo-ntal tail ii fixed, set ITRN-l if the hori-
zontal tail will vary to trim out the moment.

18
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Card 31 (NSURV > 0, all Type F)

Column Symbol Definition

1-10 FM)URV(I) Mach number for the survey condition

11-20 ALT(I) Altitude for the survey condition.
Reynolds number can be input here
instead of altitude by inputing a
negat ve value of RN/ft multiplied
by 10

21-30 DHSV(I) Horizontal tail setting
(If ITRM(I)=I, the program will
calculate the tail setting)

31-40 SWPV(I) Leading-edge sweep angle (deg.)
"(Required input only for variable-

& sweep configura tions)

41-50 CLLO(I) Low CL value for the survey condition

51-60 CLHI(1) High CL value for the survey condition

Repeat card 31 for each survey condition, I-1, NSTJRV.

Card 32 (IT#O, 6F10.0 Format)

Each survey has a transition indicator assigned to it.
If ITVO for any survey, a boundary-layer transition
pattern must be defined for each component of the air-
craft. Up to five different transition patterns can
be used in the surveys. Each transition pattern is
numbered sequentially by the order it is input begin-
ning with J-1 for the first transition pattern.

Transition location on a component is indicated by
inputing the fraction of the component length where
transition occurs.

TRB(J,KI) Transition location on body KI
(KI - 1, NBODYS)

TRN(JK2) Transition location on nacelle K2
(K2 - I, NNACS)

19



Card 32 (Continued)

Column Symbol Definition

TRU(JK3) Transition location on upper surface
of panel K3 (K3 - 1, NPNLS)

TRL(J,K3) Transition location on lower surface
of panel K3

TRS(J,K4) Transition location on upper and
lower surface of airfoil surface K4
(K4 - 2, NSURFS)

For'each transition pattern J, first input the body transition
location followed in turn by all the nacelle, wing panel, and
airfoil surface transition locations. Repeat Card 32 input for
each transition pattern J-l, to JMAX where JMAX - maximum value
of IT(I-1, 20).

Card 33 (NHLSV > 0, all Type F)

1-10 DFI(I,I) Flap deflection (deg.) of first flap
element

11-20 CPF(I) Wing chord with flap extended to
wing chord with flap retracted ratio

21-30 JSI(I) Slat deflection (deg.)

31-40 CPS(I) Wing chord with slat extended to
clean wing chord ratio

41-50 DELCD(I) Landing gear drag

"51-60 H(I) Height of wing _/4 above ground (ft.)

"PLAIN', "S.S.", or "INPU'•' trailing-edge-flap types are single=

element flaps. If FLAP - "D.S." or "T.S.", the deflection of
each flap element must be input beginning with DFI(1,I) I.n
Columns 1-10, DFI(2.') in Columns 11-2r and for "T.S." flaps
DFI(3,I) in Columns 21-30. The data for CPF(I), CPS(I), etc.
are then shifted to the right on the ca-d.

Repeat card 33 for 1-1, to MILSV.
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Card 34 - Format Input Control Card - 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 "END JF INPUT"
beginning in Column 1 to indicate that all Configuration Definition
and Problem Control Cards have been read in and go to card 41.

Cards 35 through 39 - Adjustment Option Cards - The adjustment
option allows 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 predicted 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 and .YA are input correlation multiplier and adder that are
a function of Mach number or lift coefficient.

Card 35 (Type I) Set a given IVAL indicator equal to a non-zero
value to identify it as being an aerodynamic parameter
to be adjusted. Begin with IVAL=l for the first para-
meter to be identified, IVAL=2 for the second parameter, etc.

Column Symbol- Definition

1 IVAL(1) Adjust Cyo as a function of Mach number

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

3 IVAL(3) Adjust CLO as a function of Mach
number

4 IVAL(4) Adjust MCR as a function of lift
coefficilent

2•-2- NXVAR Number of Mach values in the table of
Mach function adjust factors (,f15)

29-30 NADJ Number of parameters to be adjusted
as a function of Mach number

34-35 NXCL Number of CL values in the table of
lift function adjust factors (ý 15)

39-40 NADJ2 Set equal to 1 if MCR is to be
adjusted
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Card 36 (NXVAR . 0, all Type F)

Column Symbol Definition

1-10 X(l) Mach numbers for the table of Mach
11-20 X(2) function adjust factors
21-30 X(3)
31-40 X(4)
41-50 X(5)
51-60 X(6)

Repeat card 36 until NXVAR values of X are read in.

Card 37 (NXVAR > 0, all Type F)

1-10 YM(J-1Ill) Multiplier factor

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

21-30 YM(J-2,I-1)

31-40 YA(J-2,I1)

41-50 YM(J-3,I-l)

51-60 YA(J-3,I-1)

Repeat card 37 until NXVAR values are read in (J-NXVAR) for each
aerodynamic parameter t:c be adjusted (I-I to NADJ).

Card 38 (NXCL > 0, all Type F)

1-UL XCL(1) CL values for the table of lift
11-20 XCL(2) function adjust factors
21-30 XCL(3)
31-40 XCL(4)
41-50 XCL(5)
51-60 XCL(6)

"lepeat card 38 until NXCL values of XCL are read in.

22



Card 39 (NXCL > 0, all Type F)

Column Symbol Definition

1-10 YM(J-l,I-NXVAR+I) Multiplier factor
11-20 YA(J-l,I-NXVAR+l) Adder factor
21-30 YM(J-2,I-NXVAR+I)
31-40 YA(J-2,I-NXVAR+I)
41-50 YM(J33,II-NXVAR+I)
51-60 YA(J-3,I-NXVAR+l)I
Repeat card 39 until NXCL values are read in (J-NXCL).

Card 40 - Format Input Control Card - Write "END OF INPUT" begin-
ning in Column I to indicate that all Configuration Definition,
Problem Control and Adjust Cards have been read in.

Card 41 - Repeat Problem Control Card - Write "END" to terminate
a problem. This clearp the Input common blocks and reads card I
as the next card. Write "SAVE" to repeat a problem with only
small changes to the geometry or conditions to be run. Additional
values will be read in on cards 42 through 50 which will update
the previous problem; values not read in will remain unchanged.

Card 42 - New Title - Enter any alphanuiaeric characters to
identify each problem. Columns 1-66.

Card 43 (Required, all Type I)

I L(1) V.ODYS Namelist data to be read in

2 L(2) NACEL Namelist data to be read in

3 L(2 WING Namelist data to be read in

4 L(5) SURFS Namelist data to be read in

5 L(5) SJRV Namelist data to be read in
.6 L(6) STOL Namelist data to be read in

7 L(7) ADJUST Namelist data to be read in

Set L(1), L(2), ... L(7) equal to I if that particular
set of Namelist data is to be read in. Only the values
that are read in will change the values in storage from
the previous problem.
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Use of NAELIST in Input Data

Input data must be in a special form in order to read
using a NANELIST list. The first character (column 1) in each
card to be read must be blank. The second character in the
first card of a group of data cards must be an $ (dollar sign),
immediately followed by the NAMELIST name. The NAMELIST name
must be followed by two blanks and must not contain any embed-
ded blanks. This name is followed by data items separated by
commas. (A comma after the last item is optional.) The end
of a data group is signaled by $. The form of the data items
in an input card may be

(1) Variable name - constanr

The variable name may be a subscripted array name
or a single variable name. The constant may be
integer, real, literal, complex, or logical.

(2) Array name - set of constants (separated by commas)

The array name is not subscripted. The set of
constants consist of constants of the type integer,
real, literal, complex, or logical. The number of
constants must be less than or equal to the number
of elements in the array. Successive occurrences
of the same constant can be represented in the form
K * constant.

The variable names and array names specified in the input data
set must appear in the NAMELIST list, but the order is not
significant.

Each data card must begin with a complete variablc or array
name or constant. Embedded blanks are not permitted in names or
constants. Trailing blank•s after integers or exponents are
treated as zeros.

NOTE: All data items on a card are entered in Columns 9-66.

"Card 44 - BODYS NAMELIST - N-.melist input variables

NBODYS, NNACS, NSTJRFS, NHT, NVT, ISWP, NPNLS, SREF, CMAC,
IREF, ROUGHK, XCU, ZCG, CONCL, BLEN(I), BWID(I), BHGT(I),
BAWET(I), BQ(I), BNO(I), BAMX(I), BABS(I), BLNS(I), BLBT(I),
BASE(I), BFUS, AB, FMSC
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Card 45 - MACEL NAMELIST

NNACS, SW'F, ELEN(I), EWID(I), EIIGT(I), EAWET(I), EQF(I),
EMO(I), EAMX(I), EIN(I), EXIT(I), EUIS(I), ELBT(I)

Card 46 - WING NAMELIST *

NSURFS, ISWP, NPNLS, AR, TAPR, SWPLE, SPIJAN, TWIST, WING,
TW, CAM(I), TOC(I), XLE(I), YW(I), CRW(I), CBAR(I), AWET(I),
SWMr, XPIVOT, YPIVOT, XAPEX, AFTSW, AFTCB, AFTOC, AFTAW,
SREF, CMAC, CLE(I), YC(I), CCR(I), XLEW, YWW, YB, XaG,
CONCL

Card 47 - SURFS NAMELIST *

NSURFS, NHT, NVT, SREF, SB.AR(I), TS(I), SCAM(I), STOC(I),

UTLE, HTY, HTZ, IITINC

Card 48 - SURV NAMELIST

NSURV, NHLSV, NCLAS, IT(I), ITRM(I), FMSURV(I), ALT(I),
DHSV(I), SWPV(I), CLLO(I), CLHI(1), DFI(I), CPF(I), DSI(I),
CPS(I), DELCD(I), H1(I), KPREINT(I), TRB(I), TRN(I), TRU(I),
TRL(I), TR.S(1), DF'12(I), CPF2(I), DS12(I), CPS2(I)

Card 49 - STOL NAHELIST *

IHLS, NF, NS, FLAP, SLAT, DF(1), CFDC(I), DCLOF(I), DCLHF(I),

DCOS(I), DCHS(I), BFlI, BFlO, CFl, BF21, BF2O, CF2, BSII,

BSLO, CSI., BS21

Card 50 - ADJUST NAMELIST

IVAL(I), NXVAR, NXCL, X(I), XCL(I), YM(J,I), YA(J,I)

**TW and TS indicate type of airfoil section; the following code
is used for NAIELIST input.
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CODE AIRFOIL TYPE CODE AIRFOIL TYPE

1 63-OXX 10 OOXX-62
2 64-OXX 11 0OXX-63
3 65-OXX 12 OOXX-64
4 66-OXX 13 OOXX-65
5 63AOXX 14 OOXX- 66
6 64A0XX 15 OOXX- 33
7 65AOXX 16 OOXX-34
8 Supercritical 17 OOXX-35
9 Biconvex 18 OOXX-93

19 O(,XX-94
20 OOXX-95

•** FLAT and SLAT indicate type of high lift system; the following
code is used for NAMELIST input.

CODE FLAP TYPE CODE SLAT TYPE

0 No flap 0 No slat
1 Plain flaps 1 Leadlig-edge flap2 Single-slotted flap 2 Slotted slat
3 Double-slotted flap 3 Kruger slat
4 Triple-slotted flap 4 Input section data
, 5 Inpai section data

After all the NAMELIST data is read in, card 41 is the next card
to be read in.

26



(Coss-sectional area)

BLNS LT-o-B D

BLEN

Figure 2 BODIES

-EIN EAXEXIT
'(Cross-sectional

6kT

ELSELBT 4WI1*

ELEN

Figtire 3NACELLES

27



STAPR " SCT/ScR

-SCT'•

SWT

SCR -

Figure 4 AIRFOIL SURFACE GEOMETRY
(OTHER THAN MAIN WING)

"28

i



AR w b 2 /SPLAN CT

TAPE - CT/CrA
SPLAN - b/2(CR+CT) SWPLE SINGLE PANEL

b/ WING EXAMPLE

-NW-LE(- XLE(4)

_ W~~HRE PN ZJELTAN

XLE(2) YWHE WING EANPL

YC3) EQIV(ET WO

CIE ()-ft4C(ALSETO B DEFINED

FOR MOM)?ENT CAL-.
CULATIONS

N"CLE (3)------m klCCR(3)

Figure 5 WING SURFACE GEOMETRY

29



WINC

WIN

I /z

.........................................

Fiur 6 AICATGOERYRPEETTO



BF11 - yl/b/2
BF10 - Y2/b/2
BS11 - y5 /b/2
5510 -y 6 /b/2
CFli Cpf/C

Y4

VT A b/2

Y2 Y3

Y5___

I f W

Figure 7 HIGH LIFT SYSTEI GEOMETRY

1 31



3. SAMPLE PROBLEMS

Three configurations are analyzed to illustrate the Large
Aircraft input techniques and output formats. Problem I con-
siders a transport configuration and demonstrates the Format
input option and the high-speed lift and drag calculations.
Problem 2 demonstrates the is•ut to define the high-lift
system for a transport configuration, some dump options and
the high-lift system calculations in both free air and in
ground effect. Problem 2 also demonstrates the use of the
Repeat Problem Control Card to rerun the problem changing
the defined configuration from a full-span flap to a partial-
span flap high-lift system. Problem 3 demonstrates the
Namelist input option for a wing-body configuration.

An abbreviated sample-problem output listing for Problem 1
Is presented in pages 35 through 42 corresponding to the con-
figuration defined by the input data in Table 2. The first
page of output prints the problem title and the printout option
indicators that were set. The next set of output is a listing
of some of the input data which occurs when the FORMAT input
option is used. The next set of output is a dump of the geom-
etry calculated in Program GEOM which occurs when KPRINT(12)
is set equal to 1. A summary of the configuration geometry
used in friction drag calculations follows along with a table
of the prediction for the critical Mach number versus lift and
fuselage aft-end upsweep drag versus wing angle of attack. The !
last set of data consist of either a tabulction of the predicted
drag, moment and angle of attack versus lift for a fixed hori-
zontal tail setting, or a tabulation of drag, tail setting, and
angle of attack versus lift for a trimmed (CM-0) condition.

Several columns of drag versus lift are shown tabulated
in the last set of data so that a breakdown of the items con-
tributing to the total drag buildup can be seen. Basic drag
due to lift of the wing-body combination is shown in one column,
transonic-rise-plus-fuselage aft-end upsweep drag (if any) Is
UShown in another column, while the lift and drag for a zero-
horizontal-tail setting are shown in the last two columns on
the page. A listing of the items contributing to mininuim drag
is also shown iiu the output, along with values of the lift-

curve slope, zero-lift angle of attack, polar shape factors,
tail-off zero-lift moment, tail-off moment curve slope, sepa-
ration lift coefficient and maximum lift coefficient.
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The input data for sample-problem 2 is shown in Table 3.
The sample-problem output listing for problem 2 is presented
in pages 44 through 51. Problem 2 set many of the printout
option indicators to dump data generated in various subroutines.
The dumped data is useful for checking out the program or evalu-
ating the output in detail. The definition of the parameters that
are dumped can be determined from the listing of the subroutine.
For the high-lift survey problems the final output consists of a
table of alpha, CL, CD, CM for both free-air and in-ground effect
up to the maxium= lift coefficient.

Namelist input data for sample-problem 3 is shown in Table
4 and the output listing is presented in pages 53 through 56.

3!4
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Table 2 SAMPLE PROBLEM 1

C-141A ©LIGHT TEST ANALYSIS NASA CR- 1558 P010001
1 P010002FORMAT INPUT P010003

3 1 5 1. 1 0 2 0 1 P0100043228.0 266.47 732.L8 C.0 0.0 5.00 P0100051590.(i 170.0 170.0 4347.52 P01000622600.0 0.0 204.0 610.0 0.0 7.0 1.0 P010007404.0 70.14 70.14 822.0 1.2 2.0 P0100083860.0 0.0 202.0 202.0 0.0 P010009299.84 43.8 43.8 136.8 1.3 1.0 P010010
1508.! 0.0 150.u 145.0 0.0 P010011199.22 66.0 66.0 1045.96 1.3 4.0 P0100123421.2 1800.0 1344.96 s.0 100.0 P0100133228.0 0.373 P0100140011-63 -5.58 4.E8 25.0 P0100150.4 0.1195 450.0 48.0 380.04 310.3 3134.2 P010016
0.4 0.11 641.6 404.6 240.7 186.3 2932.2 P010017928.03 959.7 131.d9 P01001864A010.5 0.0 0.105 25.ý 1.1 P01001929.0 11.4 0.35 111.11r 115.5 893.74, POlOO20
1512.0 0.0 276.0 0.0 P010021
64A013 0.0 0.13 35.0 1.1 P01002238.5, 22.5 0.6CE63 273.17 219.7 819.4 P01002364A010 0.0 0.1 73.3 1.3 P01002473.0 72.0 0.09 200.0 2CO.0 223.24 P01002564A010 0.0 0.1 73.0 13 P01002673.0 72.0 0.9t 200.0 200.0 214.88 P010027

12 0 21 000000111111 P0100280.6 -2.47683 0.0 28.0 0.0 1.0 P0100290.7 -'.47683 0.0 280 0.0 1.0 P0100300.75 -2.47683 0.0 28.0 0.0 1.0 P0100310.775 -2.47683 0.0 28.0 0.0 1.0 P0100320.8 -2.47683 0.0 28.0 0.0 1.0 P0100330.81 -2.47683 0.0 28.0 0.0 1.0 Po1003406 -2.F 763 26.0 0.0 i.0 P0100350.7 -2.47683 28.0 Zs . 1.0 P0100360.75 -2.47683 20.0 C, 4; 1.0 P0100370.775 -2.47683 28.C 10.0 1.0 P010038
0. -2.47683 28,,0 0.0 1.0 P0100390.81 -2.47683 28.0 0.0 1.0 P010040END OF INPUT POLOO41END P010042
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Table 3 SAMPLE PROBLEM 2

NACA TN 0-7034 4-ENGINE STOL TRANSPORT (HIGH WING) 005573PO6000L
1 1111 11UU 1111 005573P060002
FORMAT INPUT 005573P060003

1 0 3 1 1 0 1 1 005573P060004
5.143 11.28 27.09 -3.73 005573P060005
68.268 10.404 9.504 005573P060006

0.0 12.15 25.2 0.0 005573P060007
7.0 0.3 29.0 5.143 -5.05 2.85 005573PO60008
66-012 0.0 0.12 24.27 14.7692 4.75 005573P060009
25.0 005573P060010
66-012 0.0 0.12 7.5 1.0 005573PO60011
12.5 -7.5 0.44 9e816 005573PO6001Z
58.255 0.0 l7.6? 000 005573P060013
66-012 0.0 0.12 22.0 1.0 005573P060014
27.0 6.0 0.52 14.628 005573P060015
O.S. FLAP SLAT 005573P060016
0.134 1.0 0.16 0.134 1.0 0.15 0055.3P060017
0.38 005573P060018

0 1 005573PO60019
30.0 30.0 1.16 19.0 1.1 005573PO60020
1.14 005573P060021
END OF INPUT 00557TP060022
SAVE 005573P060023
NACA TN D-7034 PARTIAL SPAN FLAP 005573P060024

1 005573P060025
$STOL BFlO0"075$ 005573P060026

END OF PROBLEM 005573P060027

CC - 00027

F
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4. PROGRAM AND SUBROUTINE DESCRIPTIONS

(arranged in alphabetical order)

This section contains a brief outline of the purpose and use
of each program or subroutine.

Subroutine AALO

Purpose

To compute zero lift angle of attack. The zero-lift angle
of attack is computed as the sum of the increments due to camber,
twist and incidence.

Use

CALL AALO (SPEED)

where speed is the Mach number, the computed value of zero-lift
angle is contained in COMMDN BLKCOI.

Subroutine ACCR

Purpose

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 ob-
tained through use of triple-interpolation of the data presented
in Figures 4.1.4.2-22 and -27 in the DATCOM.

Use

CALL ACCR (SPEED, AR, SWPLE, SWPMC, TR, SIPLAtIi, TOC, TW,
FMCRO, XACR, CLAX, XACS)

where input is

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

configuration

and output is

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

CLAX Lift-curve slope of exposed planform
XACS Aerodynamic center at stall

Subroutines called

TLNT
AER2LNTP

Subroutine ADCL

Purpose

To compute the effect of camber on the displacement 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.

Use

CALL ADCL (SPEED, CLOPT)

where speed is the Mach number and CLOPT is the CL for minimum
profile drag subsonically. Supersonically, CLOPT is tho polar
displacement CL for CDmin.
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Subroutine ADJUST

Purpose

The subroutine 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. The factors VM and VA are a function of
either Mach number or CL.

Use

CALL ADJUST (ID, ID2, XVAR, YVAR), where

ID Parameter identification number for Mach number cases
ID2 Parameter identification number for CL cases
WAR 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

Subroutines called

LNTP

Subroutine AERA

Purpose

The subroutine calculates angle of attack for a given untrimmed
CL condition. For supersonic Mach numbers the linear relation

a- CL/LL + + C

is used. For subsonic conditions the angle of attack iF calculated

by one of three different methods depending on whether the wing is
a high aspect ratio, low aspect ratio or has a cranked leadiag edge.
For low-aspect-ratio and cranked wings the effect of vortex lift
is accounted for in the angle calculations.

Use

CALL AERA (SPEED, CL, ALPHA), where

SPEED Mach number (1)
CL Lift coefficient (I)
ALPHA Angle of attack (0)
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Subroutines called

DLNT
LNTP

Program AERO

Purpose

This program controls the sequence of calculations required
to compute the trimmed lift, drag, moment, and angle of attack
for a given set of conditions, The set of conditions are contained
in COMMON BLKOV3 as one Mach number, altitude, trim indicator
and untrimmed lift coefficient. The trim indicator is used to
determine if a fixed horizontal tail setting is specified (in
which case moment is calculated) or if the tail setting is cal-
culated to produce a zero moment. The results of the aerodynamic
calculations are contained in COMMON BLKCO1.

The sequence of the calling of subroutines for aerodynamic
calculations is controlled by the parameter JPASS, contained in
COMMON BLKOV3, which is defined by program SURVEY. The parameter
JPASS is used to prevent calling certain subroutines on repeat
passes through AERO if the value they calculate remains fixed.
An example would be where lift is the only change in the set of
conditions received from COMMDN BLKOV3; in this case it is
unnecessary tL recompute minimum drag for each CL.

Use

CALL OVERLAY (4HOVLY,3,3)

Subroutines called

ADJUST
AERA
AERAI (second entry point in AERA)

ATMOS
CDDR
CDDRI (second entry point in CDDR)
CDLI
CDL2
CDRG
CLBRK
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(AERO continued)

Subroutines called

CLWBT
Cl•W
DMIN
TDRG
WBAC

Subroutine AER2

Purpose

AER2 computes the lift-curve slope for a wing surface defined
by the data in CONMDN BLKCLA. 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.

Use

CALL AER2 (SPEED, CLA), where

SPEED is the Mach number and
CIA is the computed lift-curve value in per

degree units

Subroutine AFTCD

Purpose

Subroutine AFTCD computes the drag increment, as a function

of alpha, due to the fuselage aft-end upsweep.

Use

CALL AFTCD (ALPHA, CDAFT), where

ALPHA is the angle of attack of the wing
CDAFT is the aft-end drag increment due to

upsweep angle

Subroutines called

DLNT I611



Subroutine ATIVS

Purpose

Given a geometric altitude H in feet the following quantities

are computed:

T - Temperature in degrees Rankin

SIGMA - Ratio of density to that at sea level

D - Depsity in Lb-sec 2 /ft 4

THETA - Ratio of temperature to that at sea level

DELTA - Ratio of pressure to that at sea level

"A - Speed of sound in ft/sec

V - Viscosity coefficient in Lb-sec/ft 2

K - Error indicator

Data ropresenls mean annual, mid-latitude, dry air conditions.
Date below alt.tudes of -5000 meters or greater than 90 kilometers
is invalid.

The equations and tables used in computation are essentially
the same as those used in con.puting U.S. Standard Atmosphere,
1962, and this routine maintaiius the same degree of accuracy as
the tables in U.S. St-andard Atmosphere, 1962.

"Jse

CALL ATMOS (H, T, SIGMA, D, THETA, DELTA, A, V, K)

Reference

U.S, Standa Atmosphere, 1962; Covcrnment Printing Office

Subroutine BDRG

Purpose

To compute the base drag of in arbitrary body. The subroutine

uses an empirical equation to determine base drag.
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Use

CALL BDRG (SPEED, AB, SREF, CBD), where

SPEED Mach number (I)
SAB Base area (I)"SREF Reference area (1)
CDB Base drag coefficient (0)

BLOCK DATA

Purpose

To define data in COMMON blocks which represent tables and
charts that are used in various subroutines.

Subroutine CDDR

Purpose

Subroutine CDDR calculates the drag rise along with definingtbe two limit Mach numbers and the lift-curve slope at thoseMach numbers. The limit Mach numbers and associated lift-curvesare used later in subroutine CML1 to define the polar shape
in the transonic region.

CDDR has two entry points, on the first pass through theconstants in the drag rise equation are computed along with thetwo limit Mach numbers and their associated lift-curves. Forsubsequent passes only the drag rise is computed.

Use

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

Subroutines called

CLWBT
FDRG
LNTP
WDRG
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Subroutine CDLI

Purpose

This subroutine calculates the constants which are used by
subroutine CDL2 to determine the drag polar.

Use

CALL CDLI (SPEED, RNOFT, FK, DELCL, PRIME'.K, AKI), AKB), where

SPEED Mach number (I)
RNOFT Reynolds no./foot (I) 5

FK Polar shape factor below polar break lift A

coefficient (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)

Subroutines called

ADCL
DLNT
KMIN
LNTP

Subroutine CDL2

Purpose

This subroutine computes the drag-due-to-lift using the
polar shape factors determined by subroutine CDLI and the polar
break and separation lift coefficients determined by subroutine
CLBRK.

Use

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 lift

coeffi cient (1)
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)
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Subroutine CDRG

Purpose

This subroutine 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.

Use

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)

Subroutine CDWN

Purpose

This subroutine calculates the nose wave drag of body and
nacelle components.

Use

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

AMAX Maximum cross-sectional area (I)
XLNOS Length of nose (I)
RIN Radius of inlet area (I)
CDW Wave drag of component based on maximum

cross-sectional area (0)

Subroutine called

DLINT
DUNI

Subroutine CDWT

Purpose I
This subroutine calculates the boattail wave drag of bodyand nccelle cc )onents.
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Use

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

AMAX Maximum cross-sectional area (I)
XLAFT Length of boattail (I)
REX Exit or base area (I)
CDW Wave drag of component based on maximum

cross-sectional area (0)

Subroutine called

LNTP

Subroutine CDWW

Purpose

This subroutine calculates the wave drag for airfoil surface
components.

Use

CALL CDWW (CDOSR), where CDOSR is the wing wave drag based
on the configuration reference area.

Also the data in COMMON BLKWPD must be defined prior to
calling CDWW. The lata in BLKWPD is

AR Aspect ratio of surface based on exposed
planform area

ZTAM Taper ratio of exposed planform
ZLE Leading-edge sweep
ZTE Trailing-edge sweep
ZM Mach number
SOSR Exposed area to reference area ratio
TYPE Airfoil type indicator
CAM Section camber
TOC Section thickness to chord ratio

Subroutine CFEQ

Purpose

This subroutine calculates the flat-plate skin friction
coefficient using the White-Christoph technique for turbulent
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flow, the Blasius relation for laminar flow, and a momentum
thickness matching technique for partial laminar-turbulent

flow.

Use

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

RNOFT Reynolds number/foot
ZMACH Mach number
CBAR Length
XTR Distance along CBAR where transition occurs
CF Skin friction coefficient

Subroutine CLBRK

Purpose

Subroutine CLBRK calculates the lift coefficients for polar
break, separation drag onset, and maximum lift. The subroutine
also calculates other aerodynamic parameters used in subroutine
AERA to compute angle of attack as a function of CL.

Use '

CALL CLBRK (SPEED, RE, RNOFT), where

SPEED Mach number (I)
RE Reynolds number parameter (I)
RNOFT Reynolds number/foot .(I)

The output, contained in COMMON BLKCOl, is defined as,

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 AMAX

and 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

AR calculations
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Subroutines called

DLNT
LNTP

Subroutine CLWBT

Purpose

CLWBT controls the sequence of calculations that compute thetotal wing-body-tail lift curve slope, zero lift a:gle of attack,and the factors used to compute drag and lift increments due toa horizontal tail deflection.

Use

CALL CLWBT (SPEED), where SPEED is the Mach number, the
output is contained in COMMDN BLKCO1.

Subroutines called

AALO
ADJUST
AER2
TAIL

Subroutine CMoW

Furpose

Subroutine CMVW computes the moment at zero-.lift for thewing-body configur-,tion.

Use

CALL CNOW (SPEED, CMD), where

SPEED Mach number (I)
CHO Wing-body Cmo

Subroutine called

TLNT
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Subroutine CONV

Purpose

CONV converts input data to feet and radian units for the
namelist input program NINPT. The subroutine makes the conver-
sion only to Lhe variables that are redefined in the NINPT
program.

Use

CALL CONV
CALL CONVI

Subroutine CPUOV

Purpose

This subroutine 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 Roy I Aero. Soc. TDM-6312. The
arrays corresponding to S(l)(x), St (x), S( 3 )(x), S( 4 )(x), and
S(5 )(x) in Equation (93) are obtained from COMMON BLKCPI and
were defined in subroutine CPZT.

Use

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

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

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

IV Control1 point, x/c = ý(1 - cos('-l-)) (1)

CPI Incompressible Cp (0)

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

Subroutine CPZT

Purpose

This subroutine imputes the critical Mach number using the
local miach number normal to the isobar in the mid-span region
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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
CP1OV. 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.

Use

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)

The output which consists of a series of critical Mach
number and lift combinations i:easing from a six-degree
angle of attack are contained ILL COMMON BLKA05.

Subroutines called

CPUOV

LNTP
SECT

Subroutine DAERO

Purpose

This subroutine computes the lift, moment and drag in free
air and in ground effect of the high-lift system. Subroutine
DAERO uses the incremental effect of flap and leading-edge
device computed in subroutines DSET and MSET along with the
clean airplane aerodynamics computed by program AERO to compute
the total lift, drag and moment versus angle of attack in both
free air and ground effect.

70



Use

CALL DAERO (ALPHA, CL, CD, CM, AGRD, CLC, CDG, C!C, H, DF), where

ALPHA Angle of attack (I)
CL Lift coefficient (0)
CD Drag coefficient (0)
CM Moment coefficient (0)
AGRD Angle of attack in ground effect (0)
CLG Lift coefficient in ground effect (0)
CDG Drag coeffic-ient in ground effect (0)
CmI Moment coefficient in ground effect (0)
H Height of wing T/4 point above ground (I)
DF Flap deflection (I)

Subroutines called

DLNT
LNTP

Function DLNT

Purpose

DLNT is a two-dimensional, nth-order Lagrangian interpola-
tion procedure.

Use

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

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

the Y direction (I)
NXMAX 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 interpolations:
1 for step, 2 for linear, 3 for parabolic, 4 fur
cubic, etc. (I)
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Subroutine called
LNTP

Subroutine DMIN

Purpose

Subroutine 114N controls the sequence of calculations
necessary to compute minimum drag.

A

Use

CALL DMIN (SPEED, RNOFT, CDMIN), where

SPEED Mach number (I)
RNOFT Reynolds number/ft (I)
CDMIN Minimum drag (0)

Subroutines called

ADJUST
BDRG
FDRG
WDRG

Subroutine DSET

Purpose

Subroutine DSET computes the incremental lift and drag of
flaps and leading-edge devices. This subroutine uses the two-
dimensional section data calculated in subroutine SSET along
with the geometry of the high lift system in order to compute
the incremental effect on the airplane.

Use

CALL DSET (BFI, BFO, BSI, BSO, CF), where

BFI Inboard span station of flap (I)
BFO Outboard span station of flap (I)
BSI Inboard span station of leading-edge device (I)
BSO Outboard span station of leading-edge device (I)
CF Chord ratio of trailing-edge flap (I)
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The output is contained in ODIMMN BLKC02 where

DCLOF Increment in lift at zero angle of attack due
to flap deflection

DCLOS Increment in lift at zero angle of attack due
to leading-edge device

DCLMF Increment in maximum lift due to flap deflection
DCLMS Increment in maximum lift due to leading-edge

device
DCDMIN Increment in minimum drag due to high-lift

sys tern
DCLF Displacement in drag polar due to flap deflection
DCLS Displacement in drag polar due to leading-edge

device
SPLANX Planform area with high-lift system deployed
RCLA Ratio of lift curve slope with high-lift system

to clean airplane lift-curve slope.

Subroutines called

DLNT
LNTP

Subroutine FDRG

Purpose

This subroutine calculates friction, form and interference
drag for all the components on the airplane.

Use

CALL FDRC (SPEED, RNOFT), where

SPEED Mach number.(I)
RNOFT Reynolds number/ft (I)

The output is contained in rnu.O*TNT BLKCTf01.

Subroutines called

CFEQ
FFACT
IFACT
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Subroutine FFACT

Purpose

Subroutine FFACT computes the form factors for each component.

Use

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

ID Identification for bodies, nacelles, or
surface components (I)

GEOM Fineness.ratio for bodies and nacelle components;
or thickness ratio for surface components (I)

TYP Airfoil type identification number (I)
CLD Airfoil camber (I)
"SPEED Kich number (I)
CRITM Critical Mach number of configuration (I)
FF Form factor (0)

Program GEOM

Program GEOM computes many of the geometric parameters
that are used in aerodynamic calculations. The geometry that
was read in as input is used to calculate the additional
geometry needed for aerodynamic calculations. The input
geometry is contained in COMMDN's BLKAO1, BLKA02, and BLKA03
and the geometry calcula ted in program GEOM is output in
COMMDN BLKG01.

Use

CALL OVERLAY (4HOVLY, 2, 0)

Subroutine IFACT

Purpose

Subroutine IFACT computes the interference factors fur
each component.
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Use

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

ID Identification for bodies or surface components (I)

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

CRI1M Critical Mach number of configuration (I)
SPEED Mach number (I)
F1 Interference factor (0)

Subroutine called

DLNT

Program INPT

Purpose

The configuration geometry and the aerodynamic conditions
to be run are read in using formatted input statements. The
program also converts the input data from inch and degree units
to feet and radians.

Use

CALL OVERLAY (4HOVLY, 1, 1)

Subroutine KGIN

Purpose

This subroutine computes the polar shape factor and polar
displacement for a drag polar with drag rise added. A least-
squares, second-degree curve is fitted to the drag polar with
drag rise. This is needed by subroutine CDL1 in order to
interpolate the polar shape in the transonic region between
MLl and ML2.

Use

CALL KCIN (CLDB, AKIN, DECLIN, SPEED, AKOIIT, nCTOUT), where

CLDB Upper CL limit for polar calculation (I)
AKIN Polar shape factor without drag rise (I)
DECLIN Polar displacement CL without drag rise (I)
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SPEF.) Mach number (I)
AKOUT Equivalent polar shape factor with drag rise (0)
DCLOUT Equivalent polar displacement with drag rise (0)

Subruutines celled

CDDRI.
LSPCF

Subroutine LNTP

Purpose

LNfP is a one-.dimensional, nth-order Lagrangian interpolation
"•1/ "pr,,.;edure,

Use

CALL LNTP (XWA,, YBAR, X, Y. M, NO), where

XB.AR The abscissa value at which arn ordinate is
"tj be interpolated (I)

YBAR The interpolated ordinate (0)
"X The array of abscissas (I*
Y The array of ordJ.nates (I)
M The ,--ize of the arrays (I)
N) The number of points v) b( used in the inter-

polation. NO=l for sep, NO=2 for linear,
NO=3 for paraboiic, NO-4 for cubic, etc. (i)

Program LSHL

LSIRL controls the sequence of calculations to produce lift,
,, moment, and drag variations wiLh angle of attack for eacl,

low-speed, %igh-lift survev condition specified by Lhe input.

"Fr each high-1ift surveyr, the program computes the incremental
eflf-ct for ar. inboard and an outboaru high-lift E;ystem segment.
The p--ogr•tm then sets tip a DO LOOP to calculate the total lift,
drag and orimoient for changing angle of attack up to CLMIA.

"761

.. • 76

xj



Use

CALL OVERLAY (4HOVLY, 3, 4)

Subroutines called

DAERO
DSET
MSET
SSET

Program MCRIT

Purpose

Program MCRIT constructs a table of critical Mach number
versus CL from either an input table or by using an empirical
method.

Use

CALL OVERLAY (4HOVLY, 3, 2)

Subroutines called

ADJUST
CPZT
LNTP

Program MRIT (MAIN PROGRAM)

Purpose

"This program controls the logic of the calling of the three
primary overlays. The lengths of the principal COMMN blocks
used in all three overlays are also snpecified in this program.

Programs called

OVERLAY(4HOVLY, 1, 0) (XINPT)
OVERLAY(411OVLY, 2, 0) (GEOM)
OVERLAY(4HOVLY, 3, 0) (SURVEY)
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Subroutine MSET

Purpose

Subroutine MSET computes the incremental moment at zero
lift of flang ind leading-edge devices. This subroutine uses
the two-diiwnsionai section data calculated in Subroutine SSET

"n.•g .:"•z- :.c-,imetrv of the high-lift system in order to
compute !he •re-..#'.; the dirpiane.

Oie

Q.ALL ýSF: EFI BFt, BSI, BSO), where

BF1 -r- sý,r-a statio- of Iuap (I)
'v'ard sd',: bration of flap (I)

"10, spar, station of leading-edge device (I)
W)SO k-tboarc pan 6tatbon of leading-edge device (I)

The output is cýntained ii, COMMQN BLKC"2 where,

DCMD Increment ir Cmo due to high-lift s't-em
CDMCL lnciý"'nt in slope of the noment versus

lift curve

•,uhroutines callcd

DLNT

Subroutine ?TXEQ

Purpose

MTXEQ solves a set of simultaneous equations. This sub-
routine will solve the matrix equation AX - B for the unknown
matrix X. The dimensions of the matrices must be:

A: NxN B: NxM

where M is the huruber of B vectors to be transformed into X
vectors. At the ,ame time, this subroutine computes a scaled
version of the determinant of the matrix A.

The solution of the matrix equation AX = B is accomplished
by upper triangularizing the A matrix using a maximum vow element
as a pivct point for each stage in the iseduction of the matrix A.
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This entails searching in the first column of the reduced (N-K) x
(N-K) A matrix for the element whose absolute value is the largest.
A row interchange is then performed to bring this element into the
AKK position. After completion of the triangularization, back
substitution is used to obtain the X matrix.

Use

CALL MTXEQ (A, X, B, N, K), where

A The array containing the elements of the matrix
A. Array A must have dimensions NxN.

X The array containing the elements of the matrix
X. Array X must have dimensions NxK.

B The array containing the elements of the matrix

B. Array B must have dimensions NxK.

N Number of columns and rows in the matrix A.

K Number of columns in the matrix B and X.

Program NINPT

Purpose

The configuration geometry and the aerodynamic conditions
to be run are read in using NAMELIST input statements. The
program calls subroutine CONV to convert the input data to
feet and radians units. For cases which are to be rerun with
only a slight change in input from the previous case, an
indicator is used to read only certain sets of namelist data.

Use

CALL OVERLAY (4HOVLY, 1, 2)

Subroutines called

CONV
CONVI (second entry point in CONV)
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Subroutine PLSQ

Purpose

To fit a polynomial of degree K to the set of points
(Xi, Yi) for i - 1, ... , N, by the method of least squares.

The method of solution is as follows:

Given a set of N points, coefficients ale found such
that:

Y - C(K+I) + C(K)-X + C(K-1)*X2 +

+ C( ).X + C(l).XK

is tie best least-square fit to Yi for an Kth degree fit.

PLSQ solves the regression matrix equation by calling MTXEQ.

Use

CALL PLSQ (X, Y, N, K, C, LIST, EMAX, ERMS, EMEQ), where

X Array of N independent variables
Y Array of N dependent variables
N Number of variables
K Degree of the least-squares polynomial

C Array of coefficients, high order to low order,
of the least-squares polynomial

LIST Error analysis output indicator
-0 suppresses error analysis printout
=1 prints error analysis

EMAX Maximum absolute error obtained by using the
least-square fit polynomial to approximate
the dependent variable

ERMS RMS error obtained by u, .ng the least-square
fit polynomial

EMEQ Max i.mum derivation from unity in the linear
system check solution

Subroutine called

MTXEQ
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Subroutine SECT

Purpose

Subroutine SECT calculates the thickness and camber airfoil
ordinates which are used in subroutine CPZT to calculate pressure
distributions. SECT can calculate, using internal methods, the
section data for the standard NACA 6-series and 4-digit airfoils
along with a biconvex and Whitcomb's supercritical 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.

Use

CALL SECT (ID, TOC, CLD), where

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

The output is contained in COMMN BLKR07.

Subroutine called
I

LNTP

Subroutine SETUP

Purpose

Places initial values of 0.0 in the input and geometry
common blocks. This is done to prevent indeterminate values
to be used in program calculations if input data did not
specify values.

CALL SETUP
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Subroutine SSET

Purpose

Subroutine SSET computes th? two-dimensional section data
used in subroutines DSET and MSLT to compute the incr ,ental
lift, drag and moment due to a high-lift system. SSI either
computes the two-dimensional increments using a empirical
modification of thin-airfoil theory, or SSET obtains the
two-dimensional increments from input data if available.

Use

CALI, SSET (DF, DS, CFOC, CSOC, OTE, ROT), where

DF Ai, array containing the flap deflection of
each element of the trailing-edge flap (I)

DS Deflection of the leading-edge device (1)
"CFOC An array containing the chord length ratios

of each element of the trailing-edge flap (I)
"CSOC Chord length ratio of the leading-edge device

(I)
OTE Airfoil trailing-edge angle (I)
ROT Airfoil leading-edge radius divided by

thickness (I)

The output is contained in COMMON BLK(CO., where

DCl.F Two-dimensional increment in lift at zero
angle of attack dile to flap deflection

DCIMF Two-dimensional ii•crement in maximum lift
due to flap deflection

DCDFS Increment in profile drag due to flap
deflection

DCMFS Two-dimensional increment in momentum at
zero alpha due to flap deflection

DCIS Two-dimensional increment in lift at zero
angle of attack due to leading-edge device

DCIMS Two-dimensional increment in maximum lift
due to leading-edge device

DCDSS Increment in profile drag due to leading-edge
device
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DCJDMSS Two-dimensional increment in moment at
zero alpha due to leading-edge device

Subroutines called

DLNT
LNTP

Program SURVEY

Purpose

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

For variable sweep configurations the program will first
call program VGEOM with the wing leading-edge sweep set at
the forward position and then recall program VGEOM with the
sweep set at the aft position. This is done in order to
setup program 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 tUe 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 whcre a sequence
of untrimmed CL are generated and program AERO is called to
obtain the trimmed lift, moment and drag. SURVEY then prints
out the results.

If a series of low-speed, high-lift surveys were specified
by the input, SURVEY then calls program LSHL to perform those
calctLlations.

Usea

CALL OVERLAY (4HOVLY, 3, 0)

Programs called

OVERLAY(4HOVLY, 3, 1) (VGEOM)
OVERLAY(4HOVLY, 3, 2) (MCRTT)
OVERLAY(4HOVLY, 3, 3) (AERO)
0VERLAY(4HOVLY, 3, 4) (LSHL)
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Subroutine TAIL

Purpose

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..

Use

CALL TAIL (SPEED), where SPEED is the input Mach number.

Thp output, contained in COMMDN BLKCO1, is

CLAT Lift-curve slope contribution of the tail
A Trim drag factor
B Trim drag facto:
AOH Angle of zero lift of the tail
CLDH Change in lift due to tail deflection factor
DEDA Change in downwash per change in angle of attack

Subroutines called

AER2
LNTP

Subroutine TDRG

Purpose

Subroutine TDU:G calculates moment using the wing-body Cm,
and aerodynamic center along with the tail lift and moment arm.
Depending upon user options the moment can be calculated at a
fixed horizontal tail setting, or a tail setting can be computed
which will trim out the moment. Lift and drag increments due
to tail deflection are also computed,

Use

CALL TDRG (ITRIM, SPEED, DCLT, DCDT), where
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ITRIM Trim indicator, -0 if tail setting specified
by input, -1 if tail setting is to be computed
to trim out moment

SPEED Mach number
DCLT Increment in lift due to tail deflection

relative to zeru tail setting
DCDT Increment in drag due to tail deflection

relative to zero tail setting

Subroutine TLNT

Purpose

TLNT is a triple-linear interpolation procedure.

Use

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 (T)

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
,YAin the calling routine (F )

Subroutines called

DLNT, LNTP
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Program VGEOM

Purpos e

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.

Use

CALL OVERLAY (4HOVLY, 3, 1)

Subroutine WBAC

Purpose

Subroutine WBAC computes the aerodynamic center location
for wing-body configuretions. The subroutine 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 using the aerodynamic center and lift
curve slope of each component.

Use

C. LL 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

Subroutines called

ACCR
DLNTj
LNTP
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Subroutine WDRG

Purpose

This subroutine calculates the wave drag for all the
components on the airplane.

Use

CALL WDRG (FMACH), where

FMACH Mach number

The output is contained in CONMON BLKCO1.

Subroutines called

CDWN
CDWT
CDWW

Program XINPT

Purpose

XINPT controls the sequence of input for new problems or
allows the previous problem to be repeated with only a small
change in input. For each new problem the title card, print
dump card, an: input control card are read from the input
file. The subroutine SETUP is then called to zero out all the
input common blocks, then depending upon the input control card
either of the secondary overlay programs INPT or NINPT are then
called to continue reading the input file. After the input
file is read for a given problem, control is then transferred
back to MRIT where the solution to the problem is obtained.
After each solution is obtained control is then transferred
back to XINPT and the repeat problem control card is then
read. If end-of-file on tape 5 is read t1L progrwn is terminated.
if a perturbation of the previous problem is indicated, NINPT is
called where the revised input is then read.

Use

CALL OVERLAY (4HOVLY, 1, 0)
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Programs called j

SETUP
OVERLAY(4HOVLY, 1, 1) (INPT)
OVERLAY(4HOVLY, 1, 2) (NINPT)
EXIT
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5. PROGRAM LISTING
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OVERLAY IOVL',0s0) RITOOnl
PROGRAM MRlT(INPUTtOUTPUTTAPE5=INPUTTAPE6-CUTPUTI RITOO02

C LARGE AIRCRAFT AERODYNAMIC PREDICTION PROCEDURE RITO003
C RIT0004

-OMMON /BLKAOI/ N4(7) R1TOO05
COMMON /BLKA02/ A02(4331 RlTO006
COMMON /BLKAO3/ A03(20) RITOOO7
COMMON /BLKA04/ N3(3), A041 781 RlTOOO8
COMMON /BI.KA05/ A05(131), NMCRv NXSET RlTOOD9
COMMON /BLKSUR/ N1(42), SUR(370) RITOOIO
COMMON /BLKHLSf N2, HLS(70) RiTO0ll
COMMON /BLKGOL/ GI.(2003 RITOO12
COMMON /BLKPRT/ KPRINT(50) RITOOI3
COMMON /BLKADJ/ AOJ(322) RITOOI4
COMMON /BLKTIL/ TITLE(6) RITOO5
CcMMON /BLKOVI/ [J RITOO6

C RITO017
15 IJ O RITOO21
20 CALL OVFRLAY(4HOVLY,1,O) RITO022

C RI.T0023
CALL OVFRLAY(4HOVLYt,2Oi RITOOZ4
CALL OVFRLAY(4HOVLYY3,0) RITOOZ5

r RITOO26
GO TO 20 RITOOZT

C RITOO28
END RIT0029

CC = 00026
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SUBROUT INE LNTP(XBARYBARvXYMNO) RIT0031

C LAGRANGIAN INTERPOLATION R LT0033
c 11 INCREASING OR DECREASING X ARRAY RI.T0034
C 2) LINEAR EXTRAPOLATION ONLY RlT 0035
C 31 ND = NUMBER OF POINTS USED IN INTERPOLATION RlTO036
c 4) M = TOTAL NUMBER OF POINTS IN X ARRAY RlTO037

C5) IF(NO.LE.0.OR.M.LE.O) YBAR -0.0 RIT0038
c 6) IF(M.EQ.1.AND.NO.GT.01 YBAR.-Y(l) RLT0039
C 1) IF(Nfl.ED.1.AND.M.GT.0) YBAR=YINEAREST X(I1) RIT0040
C 8) IF!NIJ.GT*M) INTERPOLATION AS IF NO=M RIT0041
c RlTO042

DIMENSION XIM) , Ylml Rjl.TO043
C, RIT 0044

YBAR=0.O RIT0045
N=NO RlTO046
IF(N.GT.M) N=M RlTO047
IFCM.LE.O.OR.N.LF.01 RETURN RIT0048
IF(M.GT.1) GO TO 10 RIT0049
YI3AR=Y( 1) RIT0050
Rs:TIRN RIT0051

C RIT0052
10 mcc=o RIT0053

IF(X(M).LT.X(l)) MOC-1 RIT0054
Dn 20 Iz2pM R1IT0055

11=1-+MDCRIT0056
12-1I-MVC R1, T005 7
rF(XBAP.GE.K(II).AND.XBAR.LE-.X(K2)) GO TO 40 RITOOSS

20 CONTINUE RI1T0059
I11 1 RIT0060
IF((MDC.EQ.O.AND.XBARGE.X(M1).OR.(MOC.NE.O.AND.XBAR.LE.X(M)II RLITOO61

I I 1m-1 RI1T0062
12-11+1 RIT0063

GO To 45i RIT0064
C RIT0065

40 IF(N.GT.21 GO TO 60 RIT0066
4.5 IP(N.LT.2) GO TO 55 RIT 0067

RFTURN RIT0069
c RI.T0070

55 YBAR=Y(Ill Piroo7i.

IFIABS(XBAR-X(121).LT.ABS(XBAR-X(II))) YBAR-Y(12) RlTO072
RETURN RIT0073

60 J=I-N/2 RITOO75
IFfI.LE.N12+1) Jml RIT0076
IFII.GT.M-N/2) J-M-N+l RIT0077
NT-N+J-1 RIT0078

C RIT0079
On 80 I=JvNT RI.TOO8O
ELL=1.O RLTOOBI
0O 70 K=J,NT RIT0082
IF(K.NFS.l) ELL--FLL*(XBAIP--X(K)Lf4X(I)-X(K)) RI.T0083

70 CONTINUE RIT0084
80 YBAR=YBAR+ELL*Y( II RIT0085

RETURN RIT0086
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RITOOS7

END
CC " 00058
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FUNCTI(CN DINT IXBAR,YBARXYFNXNY,NXMAXLCX.LOY) RIT0090
-C RIT0091
*C DOUBLE LAGRANGE INTERPOLATION RlTO092
C RIT0093

DIMFNSION E( 1),Y( 1I,FINXMAX,1),FT(25) Rl1TO094
r RlT0095

FRARzO.0 RlT0096
IF(LD]Y.GT.25) LOY-25 RIT0097
LLX=LOX Rl1T0098

* IF(LOX.GT.NXI LLX-NX RILT0099
TF(NYGT.I,1 Gfl TO 10 RIT0100
CALL LNTP ( XBAR,FBAR XvF( 19 113NXvLLX) RIT010L
GO TO 30 RIT0102

c RIT0103
10 LLY=LflY RT104

IF(LOYeG' .NY) LLY-NY RlTO105
00 20 1-1,NY RlTO106
CALL INTP (XBARoFT(IhvX,F(1,IhNXLLXI RIT0107

20 CONTINUE RlT0lOB
CALL LNTP (YBARFBARYFTNY,LLY) RlTO109

C ~RI.T0lli
30 DLNT-FI3AR R.01

c RlTO1IZ
RETURN RlTOI 13
ENO RlTOL14

CC 00025
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SUBROUTXNE TLNT(XBARtYAR,ZBARFBARXYZFNXNYNzNXMAXNYMAX) RIT0116
c RIT0117

C TRIPLE LINEAR INTERPOLATOR RlTO1 18
c RIT0119

DIMENSION X(1),Yt1),l(1),FINXMAXNYMAX,1l ,FT(25) RlTO120
c RlTO121

Dnl 10 I=1,NZ RlTO122
C RIT0123

10 FT(I) aDLNT(XeAR,YBAR,XYF(1,,il),NXNYNXMAX,2,2) RIT0124
c RIT 0125

CALL LNTP(ZBAR,FBAPPZFT,NZt2) RIT0126
C RIT0127

SFTU RN R1TOIZB
END RIT0129

CC 00014
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CVERLAY (I,0) RITOI31
PROGRAM XINPT RlTO132

RIT0133
CfMMON /BLKPRT/ KPRiNT(50) RlTO134
COMMON /BLKTIL/ TITLE(6) RlTO£35
COMMON /BLKQVl/ IJ RlTOI36

r RIT0137
DIMPNSION W(4), IS(12) RITO138
CATA W / 4HFORM, 4HNAME, 4HSAVE, 4HEND RLTO39

C RLTOI04
IF( IJ.GE.l I GO TO 70 RITOI41

20 CONTINUE RlTO142
r RIT0143
C RlTO145

READ(5,1000) (TITLE{I), I - 1,6 3 RIT0146
IF IEDF(5).NE.O) CALL EXIT R1TOI47
WRITEi6,20001 (TITLEII), I= 1,6 3 RLTOI48

C R-TO149
READ(5,i01) (KPRINTII), I-1,50) R1TO150

c RITOSI
00 50 1 = 1, 50 RITOI52
IF( KPRINT(I).GT.0 I WRITE(6,2001) I, KPRINTII| R1TO153

50 CONTINUE RlTO154
CALL SFTUP RITO'.55

(C Rl1'0156
IJ = 1 RiTOL57

TO READ(5,1002) WORD RlTO158
IF( S0F(5).NE.0 ) CALL EXIT RIT0159
IF( WflRD.EQ.W(1I I CALL OVERLAYI.4HOVLY,1,1I RIT0160
IF( WORD.EQ.W(2) I CJ R 1 RIT0161
IF( WORD.EQ.W(2) ) CALL OVERLAY1 HOVLY,1,2| RITO62

IF( WORD.EQ.W(3) I IJ = 2 RlTO163
IF( WORD.FQ.W(3I ) CALL OVERLAY(4HOVLY,1,2) RIT0164
IF( WIRD.EQ.W(4) ) GO TO 20 R1OI65

C RITO166
1000 FORMAT( 6AI0 R1T0167
1001 FORMAT( 5011 3 R1TO168
1002 FORMAT( A4 ) RIT0169
2000 FORMATfIHl,/////, 27X,*EMPIRICALLY BASED COMPUTER PROGRAM* // RlTO1IO

1 23X,*TO PREDICT THE AERODYNAMIC CHARACTERISTICS*RITOITI
2 I! 35X,*rnF LARGE AIRCRAFT* {10(/)), 27X, 6AIO 3 PlTOI12

2001 FORMAT(5X,*KPRINT(*,12,*) = *,121 RITO173
C RIT0174

FND RITO!75

CC = 00044
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SUBROUTINE SETUP RITOL77
C RITO178
C ZEROFS OUT INPUT COMMON BLOCKS RIT0179
C RITOI80

COMMON /RLKAO1/ N(7) RITOISL
COMMON /BLKA02/ AOZ(433) RITO18Z
COMMON /BLKA03/ A03(20) RIT0183
COMMON /BLKAO4/ N3(3), A04(78) RIT0184
COMMON /BLKSUR/ N1(42), SUR(370) RITU185
COMMON /RLKHLS/ N2, HLS(701 RlTO1S6
COMMON /BLKADJ/ IVAL(20b,X(15),YM(135),YA(135),XCL(15),NXVARNXCL RIT0187
COMMON /BLKGOI/ GI(2OO) RIT0188

RlTO189
N2 = 0 RIT0190
NXVAR = 1 RIT0191
NXCL = I RIT(019 11

RIT0192
Dn 1O I = 1, 20 RIT0193
A03C1) = 0.0 RIT0194
IVAL(I)= 0 RIT0195
IF( I.LE.3 I N3(I) = 0 RITOL96
IF ( I.LE.7 N(I) = 0 RITO097
Ir: ( I.LE.15) X(1) = 0.0 RIT0198
IF( I.LE.151 XCLI|) 0.0 RlTO1991

10 CONTINUE RITO19
c RIT0200

D0 20 I = 1, 433 RITU201
A02(T) = 0.0 RIT0202
IFf I.LF..41 NI(I| 0 RLT0203
IF( I.LE.50 ) HLS(!) = 0.0 RIV 0204
IF( I.LE.78 I A04(T) = 0.0 RIT0205
IF( T.LF.140) SUk(I) = 0.0 RIT0206
IF( I.LF.200 I Gill) = 0.0 RIT0207
IF( I.GT.1351 GO TO 20 RIT0208
YMCT) = i.0 RITU209
YAIl) = 0.0 RIT021O

20 CCNTINUE RITO2I2
C RlT0212

DO 30 T = 1, 20 RlTO213
11 = + 44 RlT0214
12 = + - 204 RIT0215
13 =1 + 379 RIT0216
A02(1I1 = 1.0 RITO217
A02(i2) = LO RiT021
IF( I.LE.10 I A02(131 1.0 RlT0219

30 CONTINUE RITO220
C, RlTO2ZI

"RFTURN RIT0222
END RIT0223

CC 00049
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nVERLAY( 1, 1.) R 1T 022-5
P~ROGRAM INPT FR1T0226

C RITO221
C PRflBLEM DATA INPUT RlTO228
C RIT0229

COMMON /6LKA01/ NBODYS, NNACS, N'SURFS, NHTv NVT, IShmPt NPNLS RIT0230
COMMON /BLKAO2/ SREF, AR, TAPRv SWPLE, RITOZ31
1 BLEN(10), BWID(10I, BHGT4LO). BAWET(I0), BQ(10)v RIT0232
2 ONJIIO), BAMX(101, BAbSI10)v I3LNS(10), 8LtBT(I0), RIT0233
3 BASE11O), ELEN(1019 EWID(1OI, EHGT(I0), R1T0234
4 EAWETtlO), EAMX(10), EIN11OI, EX1T(1O1, ELNS(101, RlT02j56
5 ELBT( 101, EQF(10), ENW(1.01i CBAR4IOP, TW, RIT02313
5 XIEW, YWW, YB, CPY 302, BFIJS, FMISC, AE'v AFTAW, k1T0237
6 CA?4r10), TOC(1O), AWET(10), SWPT, SPLAIN, CCNCL, RI.T0238
7 TWIST- ETWIST, WINC, XLE(11), CRW(11), YW(11)t RiT0239
8 XPIVOT, YPIVOTo XAPEX, AFTSW, ArTCB. AFTOC, RIT0240

9 SBAP(1019 15(101, SCAMIIO), STUC(1OI, SAWET(101, RIT0241.
I SMTSW(101, SHFC10I, SWL(i01, SWT(I01, STAPR(IO), RIT0242
2 SCRILO), HTLE, IITY, HTZ, HTINC RIT0243
COMMON /BLKAO3/ ROUGHKCLE(3),CCR(3),'fC(3),XCG,ZCG,CMAC,IREF,Al(6)R1T024'.
COMMON /BL,(A04/ IHLS, NP, NS, FLAP, SLAT, DF(5), CFGC(5)w RIT0245
1 DCLOF(5), DCLMF(51, DCOF(5), DCMOF(5J, RlTO246
2 DS(5)9 CSOC(5), DCLOS(5)v DCLMS(5), UC[OS(5)v RlTO241
3 DCMOS(51, BF11, BF101, CFI%'3), BF2I, BF2O, CF2(3), RlT0248
4 aSHi BS10, CS19 BS2I9 SS20, CS2 RlTOZ49
COMMON /BLKA05/ XMUZMU. XML,ZMLtZPTEZTHICK, RlTO2VO
1 RLE. GTE, DY, XMTj DYC, RlTOZ51
2 CIMAX, CLMCR11O), XMCRI 10), RITOZ52
3 XT(331, YT(33)*XYC(33), NMCR, NXSET RIT0253

C RIT0254
COMMON /BLKSUR/ NSURV, NCLAS, IT(2U), ITIRM(201, FMSURV(20), RLT0255
1 ALTf20), DHSV(201, SWPV(201, CLLO42OI, CLHIl2O)v RIT0256
2 TRBI5,1O), TRN(5,10), TRU(5,I01, TRL(5,*10), RlTU251
3 TRS(5,10) RLT0258
COMMON IBLKHLS/ NHLSVv DFI(3,5), CPFý5), DSI(51, CPSI53, RIT0259
1 DELCD45), H(5), DFIZI3,5) , CPF2(5) , DS12(5), RlT026U
2 CPS2(51 RlTO261

C RlTO262
COMMON /BLKADJ/ IVAL(20),X(15),YM(15,9)tYA(15,9),XCL(15), RIT0763
1 NXVAR, NXCL RlTG264

C RlT0265
DIMENSION W11O), TTT(22), TSL(IO), 153(10) R1T0266

C RIT026T
DATA W I 4HPLAI, 4H-SS., 4110.S., 4HTvS., 4H[NPU, 4HL.E., RIT0268

j 4HSLAT, 41i"KRUE 4HINPUv ý-HAOjU/ RI TU269
DATA TTT / 3H63-,3H64-93H165-,3H66-,3H63A,3H64A,3H65A,3HSUP,3HBICRIT0270

I 3H-62, 3H-63, 31-64,3H-b5, 3H-66 ,3H-33 ,3H--34,3H--35,3H-93,ig1r0271
2 3H-94t3H-9593HINP93H21N IRITOZ72
DATA TSI / 10*0.0 1, 153 / 3.0* 0.0 /RlTO273

C RITOZ74
C CONFIGURATION DEFINITION RITOZ75
C RIT 0216

100 REfAO(5,10011 NBODYS, NNACS9 NSLJRFS, NHT, NVT, ISWPv NPNLS, IHLS, R1T0217
1 IREF RLTU276
WRITE(6,2000) NBDDYS, NNACS, NSURFS, NHT, NVT, ISWF, NPNLS RIT0279

C. RIT 02d0
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READI591000) SREF, C14AC, XCG, ZCGi ROUGHK, FM[SC R1T028I
WRITE(692001) SREF, CMAC, XCGo ZCG RIT0282

C RiTO283
IF( NBODYS.EQ.O ) GU TO 120 RIT0284
00 110 I a 1, NBOOYS RIT0285
REAC(5,10001 BLEN1TI, SWID(Ihi BHGT(fl, aAWETliH, HQ(I3, BNOtI) R170286
IF( !.EQ.1 IREAD(5vI08) BAMX(Ilv BAI3S(fl, BLNS(Ilv BLBT(I), RIT0287
1 BASE4II, BFUS, AB RIT02aB
If~( I.NE.l I REAOI5910001 BAMX(I), BABSIII, BLNS(I)v BLOTtI), RLT0289
I BASEI I I1TLJ290

C KIT0291
IF( PQ(I).EQ*0.0 1 3(I 1.0 RlTU292
IF( BNOMI.EQ.fl.0) IINO( -) 1.0 RIT0293
IF( T..EO.1 ) WkITE(6t2O02) RIT0294
WR!TF(6,2003) IBLE1N(IbBWID(I),BHGT(I),BAWET(I),BAMX(t),BABS(I)9 RIT0295
I BLNS(IhvBLBT(IhBASE1IhvBQ([Il BNO(I KlTO29i6

C RIT0297
110 CONTINUE KITOZ98

C RLT0299
120 IF( NNACS.EQ.0 I GO TO 140 RIT0300

DO 130 1 - 1, NNACS R ITU0301
REAn(5,10001 ELEN(I), EWID(I), EHGT(IIP EAWET(Ihv ELQF(I)t END(I RLT0302
READ(5,1000) EAMXU), E-IN(TI, EX[TI), ELNS'(II, ELIT(I) RIT0303

c RIT0304
IF( EQIF(I).EQ.0.0 I EQF(I) 1.0 RLT0305
IF( ENOMI.EQ.0.0 ) ENO(I 1.0 RII-0306
IF( I.EQ.l WRITE(6,20041 R 1.10307
WRITE(6,20031 I,ELEN4I),EWID(IhrEHGT(I),EAWET(IhEAMX(IiREIN(I3, RIT0308
I. EKITII),ELNS(IhtELBT(IJEQF(I), ENUII RIT0309

c RIT03LO
130 CCNTINUE RIT03II.

c R1T0312
140 IF( NPNLS.GI.1 ) GO TO 145 K1TO0iI3

READ(5910001 AR, TAPP, SWPLE, SPLAN, TIWISTP WINC RIT0314
WRITF(6,20061 AR, TAPR, SWPLE, SPLAN, TWIST, WINC RIT0315

O(Ai. 10041 TWI,1W2,TW3,CAM(1),T(X(I),K.LEWYWW, YB RIT0316
C RE,'.0t5,1000) SWMT, LBAR(1), AWETMl) CONCL RIT031T

WRITi-A6t2008) TW~I,TW2,TW3, CAMML, TOCCI), XLEW9 YWW9 YB, RITO.JI9
1SWMT, CBARMY) AWETM1 R I T 03 1-

GO Tfl 160 R1T03;,1
C RIT0322

145 REAtC(5,10001 SPLAN, TAPR, SWPLE k 1TO 4
RFAD)(5,10041 TW1,TW2,TW3, TWIST@ WINC, SWMT, CONCL k1T03241
WRITEt6,20091 TWloTW2,TW3, TWIST, WINCo, SWMT RlT0325ý
IF( ISwP.GT.0 IWRITE(6,20101 SPLAN, TAPP, SWPLE RIT0326i

c RJ.T0327'
DO) 150 1 =1, NPNLS R1lTQ328
IF( I.El.l ) WRITE16v2011) RlT0329
,<EAflL5,ax008) CAM(I),p TOCEIIv YLE(lit '!WII), CRW(I), R1TQ330.

1 CBAR(,I1, AWETMI RIT0331:
WRITE(6,2007) 1, CAMMI, TOCITI, XLE(1, VWII)v CRW(K, RIT0332

I CBAREI)o AWET411 RIT0333
c R; T0334

150 CONTINUE RIT03351
I + NPNLS K Il
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REAC(5, 1000) XLE(I1), YW(II, CRW&I) RIT0337
WRITE(6,2012) XLE(I)p YW(lI. CRW(1i RlT0338

C RIT0339
160 IF( TWI.EQ.TTT(81 I REAO(5,1000) XMlJ,ZMlJ,XFL,lLlZPTE,ZTHICK RLT0340

C RIT0341
IF( TWI.EQ.TTT(21).OR.TW1.EQ.TTT(221 I READI5,1000J RlT0342

1 RLEf OTE, DY, XMT, DYC, ClMAX RIT0343
IF( TWl.EQ.TTT(ZI) ) REAO(5,1009) WXSETv I XT(I), YT(I.II RIT0344

1XYC(II, I -1,NXSFT I R1T0345
IF( TWI.EQ.TTT(22) IRFAO(591009) NMCRt I CLDOCR(1), kIkTO346

1 XMCRfI,1, I =1I NMCR I RIT0347
IF( ISWP.E.O. I GO TO 170 R1T0348
READ(5, 1008) XPIVOT, YPIVOTI XAPEX, AFISW, AFTCB, AFTOC, *FTAW R1T0349

c KIT0350
170 IF( NSURFS.LE.1 ) GO TO 185 RIT0351

DOl 180 1 2, NSURFS RIT0352
J I- 1 RIT0353
IF( J.EQ.1 ) WRITE(6,20131 RIT0354
REAIJ(5,1004) TSI(J),TS2,TS3(J), SCAP'IJ), STOC(Jl, SMTSW(Jj, RIT0355
1 SHFIJ) kIT0356
REAO(5,10001 SWL(J), SWT(J), STAPPCJ), SCRIJIW SBAR(JJ, SAWET(JI RITU357
WRITE(6,2007) TSI(JI,TS2,TS31JI, SGAM(J)@STOC(J),SMTSW(J), RIT0358
I SHF(J),SWL(J),SWT(J),STA.PRfJ),SCR(JI.SBAH(J), ft1T0359
2 SAWETIJ) RI1T0360
IF( NHT.NE.0.AN0.J.FQ..1 I READ(5,1000) HTLE, IITY9 HTZ, HTINC RIT0361

C RITO0362
180 CONTINUE R1T0363
185 IF( NPNLS.LE.2 I GO TO 190 RI T03 64

C KIT 0365
READ(5,1000) ICLEII), YCII), CCR(II, 1 =1,3? AlT0366

C RIT0367
190 CCNTINUE RIT0368

C RLT0369
C RIT0370
C HIGI- LIFT SYSTEM GEOMETRY IS READ IN' IF IHIS GE I RlTOilI1
C RIT0372

200 IF( IHLS.EQ.0 ) GO TO 205 RIT03 13
READ(5,10U7) FLAP, .SLAT, f:F, NS R110374
REAoIS, 1000) SF11, BF10, CFIU)1, BS1I, 8SIO, C51 RIT0375
I(F IHLS.EQ.2 ) READ(5,1000) BF21,HF20,CF21I),BS21,BSZOCS2 RlT0376
IF( FLAP.EQ.Wl31.OR.FLAP.EQ.'W(4) )REAO(5,10001 CFII2), CF1(3), RIT0371

1 CFZ( 2), CFZ( 31 RIT0378
1F( FLAP.EQ.W(5)) READ)(5,1G00) tOFI), CFCC(I), OCLOF(Il,. R1T0379

I DCLMFII), OCDFLI), OCMOF(I), 1ý1.,NF ) RIT0380O
C RIT03js1

IF( SLAT.EQ.W(511 READ(59,1000) (05(1), CSUCIII, OCLOSIII, kl1T0382
1 O)CLMS(IIr OCDS(IJ, DCMOStI), 1:1,NS ) RIT0383

C RI T0384
C PRO)BLEM CONTROL RlTC385
C RI 1'0386

205 READ(5,1003) NSURV, NHLSV, NCIAS, (IT(I 1911,20)t (ITPM(I)tI=I,20)RIT0387
IF( NSURV.EO.0 I GO TO 22n RIT0388
WRITF(6,2014) NSURV RlT0389
00 210 1 =1, NSURV KIT0390
READ(5,1000) FMSURV(), ALT(I), 0HSY(l), SWP~tllq CLLO(1J,CLHI(l) RIT0391
IF( 1TRM~(I).FQ.O. ) WP[TFti6,20151 FMSURV(I)v ALMI), D)HSVI I), RIT039Z
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I SWPVII), CLiO(I~i £114111 RIT0393
IFfI TRI(MI).iW~.I ) WRITE16P20161 FNISURV(IIJ ALT1I), SWPVfII) R1T03S4

I CLL9ifl), CIHIMI RIT0395
210 CONTINUE RIT039S

C RIT0397
C 8.1. TRANSITION LOCATIONS ARE READ IN FOR EACH COMFCPIENT RIT0398
C kI1TO399

Ji 0 R1T~O400
DO 215 1 = 1, NSURV RI1T 0401
IF( IT(II.EQ.0 ) GO TO 215 RIT0402
J - IT(I RIT0403
I~f J.LE.JI ) GO TO 215 RIT0404
IF4 NBODYS.GT.0 ) REAO(5,10001 (TRB(J,K), KzINB00YSJ RIT0405
UP( NNACS.GT.0 I READ(5,10001 (TRNIJoiK), K-1,NNACS) RIT0406
IF( NPNLS.GT.0 I READ(5,1000) l(TRU(JvKITRL(JvK)vK-1,NFNLS) RIT0407
IF( 'JSURFS.GT.0) REAO(5,1000) (TRS(J,K), K =2P NSURFS) RIT0408

il xj RIT0409
21S CONTINUE R IT 0410

C RIT04LI
C RIT0412

220 IFI NHLSV.EQ.0 I GO TO 250 RIT0413
onl 230 1 -1I NHLSV RLT0414
NOF = I RIT0415
IF( FLAP.EU.W(3) I NOF a2 RIT041.6
IF( FLAP.EO.W141 INOF = 3 RIT0417

C RIT0418
READ(5v1000) IOFIIJ91), Ju1,NGF), CPFtI), DSIII), CPSkI)w RIT0419

I DELCDtI), HMI RIT0420
IF( IHLS.EQ.2 ) REAP(5,IOOO) (0F121J,I), J=1,NDF), CPFZ(I3, RIT04.21

1S 0124 119 CP SZ( I) RIT0422
230 CnNTINUE RIT0423

r RIT0424
C RIT04Z5
.250 REAMI, 10051 WORO. WRD RIT042b

IFI WOPD.EQ.W(10)) GO TO 260 RIT 0427
GO TO 270 RIT0428

260 REAP(5,1006) (IVAL(I)v 1=1,20)9 NXVAR, NADJ* NXCLv NADJ2 RIT0429
lfHNXVAR.EGU.O) GO TO 266 RIT0430
REAC(5, 1000)1 IU) W tI =1, NXVAR RIT0431
00 265 1 =1I NADJ RIT0432
READI5,10C0) (YM(J,II, YA(Jvfl, J= It NXVAR 3RIT0433

265 CCNTTNU1F RIT0434
266 IF( NXCL.EQ.0 I GO TO 168 RIT0435

REAU(5,10001 ( XCL(TI, I z1v NXCL) RIT0436
CO 267 1 = I, NADJ2 RIT 0431

RAD 15; 100j ( YM IVUE.RVUAO 1 i JA I. J'-I XdIWIAD+. .T j& AMC-1 rfE f1YdV2w

267 CONTINUE RIT0439
268 CONTINUE RIT0440

REAC(5910051 WORD, WRO RIT0441
SR IT 0442

270 WPTTE(6v2005) WORDWRD RlTO443
C RI1T0444
C RIT0445

A =1,/57.2957796 RIT0446
B m1.112. RlT0441
C = 1./1'44. RIT0446
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C RIT0449
SWPLE = SWPLE * A RIT0450

SWMT = SWMT * A RIT0451

AFTSW v AFTSW * A RlT0452
UO 300 1 1, 10 R1T0453
SMTSW{ = SMTSWMI * A RIT0454

SWL(1) = SWLII) * A RlT0455
SWT(!3 = SWT(1) * A RlT045

300 CONTINUE RlT0457

C RlT0456
XPIVOT = XPIVOT * B RlT04j9
YPIVOT = YPIVOT * B RlTO4bO
XAPEX = XAPEX * B RIT0461
AFTCB = AFTCB * B R ITO 4b2
HTLE = HTLE * B R110463

HlY = HTY * B RIT0464

HTZ m HTZ * B RIr0465
CMAC, = CMAC * B RIT0466
XCG = XCG * B RIT0467
ZCG = ZCG * B RIT0468
XLEW = XLEW * B RlTO4b9

YWW = YWY * B RIT0410
YB = YB * B RIT0411
CR = CR * 8 RIT0412
B02 = B02 * B P1T0473
CO 310 I = 1, 10 RIT0474
BLENC! = BLENCH * B RlT0415
BWID() = BWID(I) * B RIT 0476
bHGT(1) BHGT[I) * B RlT0477

BLNSII BINS(I) * B RIT047d
BLRT(I = BLBTMI3 * B RlT04t9
ELENMI = ELENCI) * B RIT0480
EWIODI ) EWID(II * B RIT0481
FI-GT(l = EHGT( I) * B RIT 0482
ELNSMI= ELNSMI) * B RIT0483
ELeTCI) ELBTrI} * B RIT0484
CBAR I : CBAR(1) * B RlT0485
XLEM) = XLF(I) * B RlTO4db
CRW( ) = CrW(1) * r. RlT0487
YWVI = YWMI) * E RI10463
SBARI -- S BAR I) * B RITO489
SCR(I) = SCRC1) * B RlT•lt90

310 CONTINUE RIT0491
XLE(11) = XLEMII) * B RIT041Z
CRW(Il) = CRW(II) * B RIT0493
YW(1l) = YW(1ll * B RIT0494
00 315 1 1,3 RIf0495

CLEMT) = CLEMI * B RIT-0496

CCRP() - CCRII * 8 RIT0497
YC1) YC(I) * B RIT0493

315 CONTINUE RIT0499

C RRT05L)O

DO 320 1 = 1, 10 RIT0501
BAMX(M) = BAMK(I) * C RIT0502

BABS(1) = BABS(I) * C RIT0505
BASEMC) BASE[I) * C RIT0504
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I1AMX(II a EAMX(fl * C IRIT05O5
EINM - EIN(I) * C .14I J0
EXIT(15 - EXITMI * C PIt 0507

C320 CONTINUE RIT0508
C RIT05099

DO 340 1 - ItIf RiTO510

C DO 330 J -1i 22 RlT0511
C RIT0512

IF( TW1.EQ.TTT(J) ) Ti4- RlT4J513
[F4 TW3.EG.TTT(JI )-TW - J RlT0514
IF( TSl(l).EQ.TTT(J) I TSII) J RlT0515
IF( TS3(1).EQ.TTT(J) )TSM w J RIT0516

C RIT0517
330 CONTINUE RlTO518
340 CONTINUE iRIT0519

C RIT0520
~FL AP - FLAV RIT052L
XSLAT =SLAT RlTU522
FLAP = 0. RIT0523
SLAT - 0.0 RIT0524

C RIT0525
D 0 3.3ý' I = 195 RlTO526

*IF(XFLAP.EQ*W([l) FLAP - I RIT0527
~I +5 R1T0528

[IFXSLAT.EQ.W(J)) SLAT -I RIT0529
350 CONTINUE RIT0530

C RIT0531
1000 FORMAT(6F10.0) R1TO532
1001 FORMATII2151 RlT0533
100? FrJRMAT(F1O.09 A3,9 F3.09 F4.0v, 4F10..0) R1T0534
1003 FORMATM359 5X# 4011 1RIT0535
1004 FORMAT(A3,A1,A3,3Xv 5FI0.01 RIT0536
1005 FORMAT( A4,A10) RIT0537
1006 FORMAT( 2011, 415 J RIT0538
1007 FORMAT( A't, laX, A4, 16X, 415 1RIT0539
1008 FORMAT(6FI0.0,F6.OJ RIT0540
1009 FORMAT( 115/(6F10.0) I RIT0541
C RIT0542
2000 FORMAT(IHI, * PROBLEM INPUT PARAMETERS*//5Xt *NB;aD'5 -*,12# R1T0543

1 5Xv*NNACS =*,12,5X,*NSURFS =*v12v5Xp*NHT =*,1295X, RIT0544
2 *NVT =*9I2,5X,*ISWP -*,12t5X,*NPNLS =*,!2 / ) RIT0545

2001 FORMAT45X,*SREF =*,F9.3,* SO.FT.*p5Xt*CMAC -*,F9.3,* IN.*t R1T0546
I 5X,*FIIS.. STA. C.G. =*F9.3,* IN.*95XP*LCG -*F8.3,* IN.*// IRIT0547

2002 FOPA4ATlT3v*NO.*t T10,*BLEN*, T20,*BWID*,T309*BHGT*, T40,*BAWET*t RIT0548
Im T5O,*BAMX*,T60,.*BABS*, r70.*BLNS*,T80,*BLBT*,T90t*BASE*, RlTU549
2 T1OO,*BQ*t T11O,*BNO* / I RIT0550

2003 FORMAT(15, 11FL0.3 ) RIT0551
2004 FORfviAT(/T3,*Nl.*, T10,*ELEN*, T20P*EWID*tT30t*EHGT*t T40,*EAWEr*v RIT0552

1 T50,*EAMX*9T60,*F1N*, T70,*EXIT*,TS0,*ELNS*,T90,*ELBT*, RIT0553
2 T100,*EQF*vTI1O,*ENO* / ) RIT0554

2005 FORMAr(I/5X, A4, A10, I0XY 5H*****, /IHII RI110555
2006 FORMAT(//* %SPECT RATIO x*F7*3, 5X.*TAPER RATIO =*F6.49 RlTU556

1 5X,*L.E.SWEEP -*F7.3, 5X,*PLANFORF4 AREA =*F8.2p* SQ.FT.*/ RIT0557
2 5X,*TWIST =*FT.3,* DEG.*, 5X**INCIDENCE =*F?.3,* DEG.* I RIT0558

2007 FORMqAT(ZX,A3,AlvA3, 11F10.3) RI1Tr0559
2008 F0PMAT15X, *AIRFOIL TYPE =*,2XqA3vAI.A3,5X,*CAMBER =*F7.495Xt RIT0560
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2 Fi.4*FSLGEINERECIO -F94 5X RIT0562

3 *MAX. THICKNESS SWP. =*F7.3,5X,*CBAR =*F8.4v5X, RIT0563

4 *AWET -*F8.3 // ) RIT0564

2009 FORMAT(/ 5XP*AIRFOIL TYPE u*,2X,A3#AIA3,5X,*TWIST =*F7,3,* DEG.*,RI.T0565

1 5X,*INCIDENCE -*F7.3,* DEG.*,5X**MAX. THICKNESS SUP. -*9 RIT0566

2 F7.3,'* DEG.* )R1T0567f
2010 FORMAT(5X,*VARIA8LE GEOM. WING PLANFORM AREA 

-*F9.3** SQ.FT.*, RIT0568

I 5X,*TAPER RATIO =*F6.4,5X,*L.E.SWEEP =*F".39* 
DEG.* /) RlT0569

2011 FIJRMAT(/5X,*WING PANEL GEOMETPY*/T3,*NO.*,T1O,*CAMBER*, 
T20, RIT0570

I *T/C*, T30,*XLE*, T409*YU*, TSO,*CRW*v T60**CBAR*, RLT0571

2 T70t*AWET* I 
ALMT 0572

2012 FOPP4AT(25X,3Fl0e3 )RlTO573
2013 FORMAT(/5X,*GErniETRY FOR ADDITIONAL AIRF-OIL SURFACES* /RIT0574

I T2,*PURFOIL *, T15,*CAMBER*t T259*T/C*t T35,*SMTSW*o RIT0515

2 T45,*SHF*, T559*L.E.,SWP*, T65,*T.E.SWP*, T75,*TAPER*, RIT0576

3 T85,*CR*, T99'SA* T105,*SAWET* / I RIT0577

2014 FORMAT(//5Xv 15,* nRAG DOLARS TO BE GENERATED AT THE FOLLOWING CONRIT0378

IO!TIONS* /T5, *MACH NO.*v T20,*ALTITtJOE*, T359*TAIL SETTING*, RIT0579

2 T53,*L.E.SWEEP*, T7O,*FROM CL*, T85,*TO CL* /RIT0560

2015 FORMAT( F15.4, 5F1j5.3) 
RIT0581

2016 FORMAT( F15.49 F15..3915H TRIMMED, 3F15o3l R1V058Z

C 
RIT0583

C 
RlTO584

END 
RIT0585

CC 00361

103



OVERL AY I lt 2 RiT058T
PROGRAM NINPT RI1T0 588

C RIT 0589
C READS IllUT WITH A NAMELIST FORMAT RI1T0590
C RIT0591

COMMON /BLKOVI/ IJ RlTO592
COMMON /BLKAOI/ NOODYS, NNACS9 NSURFS, NHT, NVTv ISWP, NPNLS RITOS93
COMMON /BLKAOZ/ SRFF9 AR, TAPR, SWPLEw RIT0594
1 BLEN(10), BWID(1O), BHGT(1319 BAWETIIO)v 80110)t RIT0593
2 BNO('0J, SAMX1IO), BABSSLO), SLNS(1OJ, BLOT(IO1, RIT0596
3 BASE1I0o) ELEN(IO)i EWIDILO), EHGT(10)v RIT0597t
4 FAWFT1IO), EAMX(10), EIN(1019 EXIT(10), ELNS(10)t RIT0598
5 ELBT( 10), EQF(I0)i ENO(I.10) COARIIO)9, TW, RIT0599
5 XLEW9 YWW, Y8, CR, 8U2, BFUS, FMISC, AB, AFTAW, RLT0600
6 CAM(10)9 TOC(lO), AWETILO), SWMT, SPLAN, CCNCL, RLT060L
7 TWIST, ETWISi, WINC, XLE(11), CRWI1I), YW(I11, RIT0602
8 XPIVOT, YP!VOTP XAPEX, AFTSW, AFTCB, AFTOC, RIT0603
9 SBAR(10), TS(1O), SCAM(1O), STOC(1019 SAWET(IOI' RLT0604
1 SMTSW(I01, SHFiIO), SWL(10), SWT(10), STAPR(1O)i RlT0605
2 SCRIlO), HTLE9 HTY, HTZ, HTINC RIT0606
COMMON ?3LKAO3/ ROUGIIK,CLE(3),CCR(3),YC(3),XCG,ZCGCMACIREFAI(6)R1T0607
CommnN /BLKA04/ IHLSv NF, NS9 FLAP, SLAT, OF(5), CFOC(51, RLT0608
I DCIO]F(5), DCLMF(51, DCDF15)9 OCMOF(5), RIT0609
2 DS15)t CSOC(5)v OCLOS(5)v OCLMS151', DCDSI51, RLT0610
3 DCM9S(5), BFLI, BF10, CF1(3), BF2I, BF2O, CFZ(3), RIT0611
4 8511. BS1O, CS1, B521, 8S20, CS2 RlT0612

C RlTO6 13
C RIT061.4

COMMON /BLKSUR/ NSURV, NCLAS, t12019 ITRM(20)o FMSURV(20!, RIT0615
1 ALT(20)9 DHSV(ZO)9 SWPV(2019 CLLO(2019 CLHI(20)9 RIT0b61
2 TRB(5,101, TRN(5ol10l, TRU(591O)t TRL(5,10)v P.1T0617
3 TRS(5,1O1 RIT0618
COJMMON /BLKHLS/ NIILSV, DFI(395)9 CPF(519 OS1(519 CPS15), RIT0619
I OELCD(5), H(15), 0F12(395), CPF215)v DSIZ(5)9 R1T0620
2 CPS2(5) RI110621

C RIT0622
COMMON /BLKAO)J/ IVAL(201,X(15)1,YMII5,91,YA(15,9),XCL(151, RIT0623
I. ý4XVAR, NXCL RIT0624
COMMON /BLKTIL/ TITLE(6) RIT0625
COMMON /BLKPRT/ KPRINT1501 RIT0626

c RIT0627
DIMFNSiON L(91 RIT0628

C RIT0629
NAMELIST/BnDYS/ NBODYSNNACSNSURFSNHTtNVTISWP,NPNLSCMACIREF, RIT0630 1
i SREF,RCIJ-iHK ,XCGZCG,BFUS,ABFMISC,BLEN,BW[I,.BHGT, RLT0631
2 BAWET,8Q,BNO.BAMX,BABS,BLNSBLBTBASE/ RIT0632
3 NACEL/ NNACS, SREF,ELENE WI DEHGTEAWET,EQF ,ENn, RIT0633
4 EAMX,FIN,FXIT,ELNSvELBTI RlT0634
5 WING/ NSURFSISWP,NPNLS, AR,TAPRvSWPLEYSPLAN,TWIST, RlTO635
6 WINC,TWCAM,TOC ,XLE ,YWCRW,CBARAbIETSWMT ,CMAC, RLT0636
7 XP IVOT,YPivnT,XAPEX,AFTSWAFTC8,AFTOCSRtEFAr-TAW, RlT0637
8 CLE,YC,CCRXLFW,YWW,YBCR,802,XCGCONCL/ RIT063L3
9 SURFS/ NSURFS,NHT,NVT,SREF, SBAR,TS,SCAMYSTOCtSAWETt RIT0639
n SMTSWSHF,SWLSWTSTAPRSCRMTLE,HTY,HTZ,HTINC/ Rl1T0640

A SURV/ NSIJRV9 NCLASP NHLSVv IT,ITRM.FMSURVALT,DHSV,SWPV,RLT0641
A CLLOCLHlv'RB,TPNTRUTRLTRSDFI,CPFDSI,CPS, RIT0642
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5 DELCDH,0F!2,CPF2,0S12,CPS2,KPRIP4T/ R170643
C STOL/ !IHLSNFNSPFLAPSLA1,DECi:OCDCLOF,DCLMFDC0F, RIT0644

*0 OCMOFOS.CSOCDCLOSDCLPISOCDSOCNCSBFIl, RIT0645
E BFLOCF1.8F21,BF2OCF2,BSIttBS1OCS1,8S21i, RIT0646
F B S20,CS2q,DFI2,CPF2tDS12,CP5Z/ RIT0647
C ADJUST/ IVAL, NXVAR, NXCLv Xv XCLP YMP4 YA RlT0648

C RIT0649
DCI l00 I a j RITD650
L(13 I RIT0651

100 CONTINUE RIT0652
c RIT0653

CALL CONV RIT0654
IF( IJ.FQol I GO TO 200 RIT0655
RFACIS,1000) ITITLEII)o 1 -1,6) RIT0b65
RFAO(511aoI) IL(IleI - 1*91 RIT0657

C RLT 0658
200 IFI L(lhEFQ.l ) READISOODYS) A1T0659

IF( L(21.EO.I I REAOIS,NACEL) RIT0660
IF( L13).EQ.I ) READ(5,WING) RIT0661
IF( L(41.EQ.1 I REAO(59SURFS) R IT 0662
IF( L(51*EQ.I I REAO(5,SURVI RLT0663
IF( L(61.Eg.1 I REAOES,STOLI RIT0664
IF( L(?).EQ.1 I REAMP5AOJUST) RIT0665

c RIT0666
WA ITE(6, 2000) AR1T06 67

C RIT0666
CALL CONVI RIT0669

c RIT0610
350 CONTINUE RIT06lI1
1000 FORMAT( 6A10 I RLT0612
1001 FORMAT( 5011. 1 RIT0673
2000 FORRAT(SX,&NAMEL!ST INPUT COMPLETED* I RIT0674

c RIT0675
END RIT0676

CC *00090

105



SUBROUTINE CONV RIT 0678
C R IT 0679
C CONVERTS INPUT DATA TO FEET ANO RADIANS it41TS RITOLBO
c RIT0681

COMMON /BLKAOZ/ Al(4331 R IT 068ý2
COMMON /BLKAO3i/ A2(20) RIT0681

c RIT0684
D14FENSION 81(43319 82(20) RIT0685

C RI T0686
0r' 100 1 - It 20 RIT0687

100 8211) - AZCI) RIT0680
C RIT0689

Don 200 1 - 1, 433 RlT0690
200 B1111 - AlIM RIT0691

C RIT0692
RETURN RIT0693

C RlT0694
ENTRY CONVI RlTO695

C RIT0696
A m l./57.2957796 RIT0697
R a 1./12. RlT0698
C 0 1./144. RlT0699

c RlT0700
IF( AI(4.NE.61141 I AIM) A1441 *A RIT07OI
IF( £1(275).NE.81(Z75) D AI(275) - 414275) * A RIT0702
IF( AI(317).NF981(3171 I AI(3171 - ALM31) * A RITOIO3
DOC 300 1 - It 10 RIT0704
IF( Al(369"Il.NP.81(369+11) A11369*I) a AI(369sJ)*A RIT0705
IF( A1(389-.I)NF.BI(389*Ii) AL(389.Il - AL(389el)*A RIT0706
IF( A11399*11.NF.BI(399+1) Al1(399+11 - A11399411*A RlTO707

300 CONTINUE RIT0760
c RIT0709

on 400 1 - 1, L0 R 1YT0710
IF( A11224+11.NE.131(224+Ill AI(Z24+I) a A11224+11 * B RIT0711
IF( 41(319'11*NE.Ol(319.I)) A1(31941) - AMI(319. * B RLTO7Ii

IF( AI(4I9*1J&NE.61(419+1)1 Al(419+1) = A1(419+11 * B RIT0713
IF( Alf 104+I).NE.BI(I104+I)1 A1(14+11 - AI(104+Il * C RlTO714 I
IF( A2(1.Il.NF.B2(1*Il ) A2(1iIl a A24I#-Il * B RITOTiS

400 CONTINUE RIT0716
C, RIT0717

DO 500 1 a1, 20 RIT0718
IF( A1184 *1 l.NE.BI 84 4111 £1184 +11 a *1(84 +11 * B RITO719
IF( A1(184+I)eNF.BI(I84.I)1 £11184.1) =A1(184+II * 8 RIT0720
IF! A!(&' )Y h'C a. A .. A. 1 4 1 - Al-." -.. * -

500 CONTINUE RI~~Ut2 ilM~C 5 MI~tDaT0722

c DO 600 1 930 RIT0724

IF( £114 + I ).NE.81(4 + MI A114 + 1) a AI(4 + 1) * 8 RIT0725
[Fl A11114+I).NF.B11114.I)1 A11114+I) - A1(11441) * 8 RIT0726
IF( AIf280+I).NIE.81(280+I)) AI(UO*I11 AL(280I1) * B RIT0727
IF( LAIi1544I)mNE.B1(I54+I)) Al(154+11 - A1(154.1) * C RIT0728

600 cnNTINUE RIT0729
C RIT0730

IFf A11314).NE.R143141 I *1(314) = AML341 * B RIT0731
[Fl A11315).NE.81(3151 ) *11315) - AI(015) * B RIT0132
[Fl Al(316).NE.0113161 ) £11316) a AI(3161 * S RIT0733
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WIF Al(318)oNE*BI(3181 ) AI(318) - A11318)*BRI03
IF( Al(430)*Nf*B1U.30) ) A1(4301 AI(430) * B RIT0735
IF( Al(431JoNF.BI(4,31) I AL(431) - A1(43L) * 8 RLT0736
IF! Al(432D'.NE-.B1(4321 I AI(432) - A1(432) * 8 RIT0737
WIF Al(2363.NE.BI1236) ) A1(236) m A1(236) * 8 RLT0738
IF( AI(237).NE.81(237) I A1(237) a A1(237) * B RIT0739
IF( A1(238),NF,81(238) ) A1(238) - AI(238) * 8 RlTOY740
IF( AI(239).NE.B1(239) ) AI(239) - A1(239) * B RIT0741
IF( AI(240).NE.B1(2401 ) AI(240) m A1(240) * 8 RIT0742
IFI Al(241).NE.011241) ) AI(241) m A1(24L) * 8 RIT0743
MF A11291).NE.B1(291) ) A1C291) - A1(291) * 8 RIT0744
MF Alt 302).NE.BII 3023 ) AL(302) = A11302) * B RIT0745
MF AI(313).NE.BI(3131 ) AI(313) m A10313) * 9 RIT0746
IFI A21123.NE.82(12) ) A2( 123 A2(121 * B RIT0747
IF( A2(13).NE.02( 13) ) A2( 13) - A21313 * B RIT03748

c RIT0749
RETURN RIT0750
FNi) RIT0751

CC -00074
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CVFRL AVYI2t 01 RIT0753
PROGRAM GEOM RIT0754

c RIT0755
C C0'4PUTES GEOMETRIC PARAMETERS FOR AERO CALCULATIONS RIT0756
C RIT0757

COMMON /BLKAOl/ NBODYS9 NNACS, NSURFS, NHT, NVT, ISWP, NPNLS RIT0758
COMMON /BLKAO2/ SREF, AR, TAPR, SWPLEP RI.T0759
I BLEN(Io 10, WtDIIOI. BHGT~l0), BAWET(IO), BQ(uD), RITOT60
2 BNO(1019 BAMXlIO), F3ABS(30), BLNSI1O)q 8LBT(10), RIT0761
3 BASE4IO), ELEN4lO). EWIOtLO). EHGT(101, RIT0762
4 EAWET(1019 EAMX(10h, EINIIO)i EXIT11IO). ELNS(1O), RIT0763
5 ELBT(1O). EFQFIO)t ENO(1O), CHAR(101# TW, RIT0764
5 XLFW9 YWW. YS00, CR. B02, A2(419 RIT0765
6 CAM(101, TOCI 10) AWETILO?., SWMT, SPLANw CflNCLe RIT0766
7 TWIST, FTWISTv !INC, XLEMIl CRW(11). YW(111, RIT0767
a XPWO'To YPIVOT, XAPEX, AFTSW9 AFTCBY AFTOC, R1T0768
9 SBAR(1O), TSIIO), SCAMIIO)o STOC(IO)s SAWET(1O), RIT0769
I SMTSW(l0), SHF(I03, ShdL(10), SWTILO), STAPR(1O), RITD77O
2 SCRIIO). I4TLE, HTY, HTZ, HTINC RlTD771
COJMMON /FLKA03/ ROUGHiK, CLE131,CCR(3),YC(3)9 XCGv?CG,CMAC.A1(7) RLT0772

r, RlT0773
COMMON /SLKGOI/ FRROD(10), ARSI 101, SSEX(I0)9 FANACIIO), SWP, RLT0774
I SWPQC, SWPMCv SWPTE, DOS. TOCW, CLOP SEXW9 ESWMC, RIT0775
2 SXX(10), XLFSWX(I0)t XMCSWX(1O).p ARW, TR, WPLAN, RIT0776
3 CS, Yat XB. R&IT 0771
4 CRX, CBXv CTXv VIE, YOXs SIX, SCE. AR1. tARXRt, RIT0770
5 CBXP. AROP. SOXP, SWPLE1, SWPLECP SWPMCI, SWPMEO, R1T0770ý
6 fSWQCv FSWLE. ESWTEv CR05, DOX0, Xlii. XCRT~v RIT0780
7 XN, OMEGA, FOC. TUST. DINCv GUS5), DXQC, G318l) RIT0781

f R 1T0782
COMMON /BLKPRT/ KPRINT(501 RIT0783

c RIT0784
ODIMENS ION FOCEL 221 RIT0785
DIMENSION G2(200) RIT0786
EQUIVALENCE (G2(l), FRBOOIIII RITO787
DATA FOGE / 4*O.05515,3*0.06651#L5*0.079 /RIT0788

C RIT0789
TklST = TWIST RIT0790
DINC - WING R1T0791

r RIT0792
[10l 100 1 =1l NBOD)YS RIT0793

RDIA2 - OWFO(I) * BHGT(I) R110794

TF( BAMX(Il.EQ.O.O I BAMXII) -0.7854 * BOIA2 RIT0796
PiF nFiAWETiIHEQ.0.0 I BAWET1ID * (2.8*BLNS(I) +2.5*BLBT(I) RIT0797

1 ft(1.4SQRT(BABS(I)/BAMX(I))) t. (SLENIT) -.BLNS(I) -BIBTIII) RIT0798
2 *4. 1 * SQRTI.7854 * BAMXII)) * SNOII) R1T0199
IF( HDTA2.Gr.O.0 ) FROOD(I)- z SLEN(I)/SQRTIODIA2) RIT0800

loo cnPiTINUF kITOSOL
C RIT080Z

DO 200 1 1, NNACS RLT0803
[!D!A2 - WIDII) * EI4GTfI3 RIT0804.
FPNACII) w0.0 RIT0805
IF( FAMX(tI.EQ.0.0 ) FAMX(I) - 0.7654. * EDIA2 RL.T0806
IF( EAWET(II.EQ.0.0 I FAWET(IJ - 2.5*ELNS(I3 (I1. + RIT0807
I 5QRTfEIN(I)/EAMX(I))3 + Z.5 *ELST(Il RITOBOB
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*1. +SORT IEXIT(II I /EAMX4))) + (ELEN( I -ELNS (I)I -ELOT( II IRT00
2*4)*SR1784*BM~) ENOII) RIT0810

IF( EDIAZ.GT.0.0 I FRNACII) ELEN(II/SQRT(EOIA2) RIT0811
200 CONTINUE RIT081,2

c RIT0813
210 NP *NPNL3 +I RIT0814

IF( NPNLS.NF.1 I Ga Tn 220 RIT08 15
TSWP w TANISWPLE) RIT0816
Co a 4./AR *(1.-TAPR)/(X.,TAPR) I~O1

C RIT0818
c GEOMETRY FOR SIMPLE TRAPEZIODAL WINGS IS CALCULATED HERE RIT0819
C RIT0820

SWP m SWPLE R IT 0821
SWPOC a ATAN(TSWP -COl * 0.25) R 1T0822
SWPMC - ATAN(TSWP -CC * 0.50) RI1T0823
SWPiT - ATAN(TSWP -CO I R1T0824
802 a .0.5 * SORT(SPLAN * AR) RI1T0825
VUII) a YBOD RIT0826
XLF(1) a XLFW + tVBOO - YW~l) * TSWP R 1T0827
DOB - Yhd(I)/B02 RITOOZO

c RIT0829
CR a SPLAN/(B02*(I.+TAPRI) RIT0830
XCRTF XIEW -YWd TSWP + CR RIT0831
CAX *CR * (I. - OO*l1.-TAPR) I RI110632
CyX CR * TAPR RL1T0833
IH( CBARILI.EQ.O.0 CSAR(l) - (CRX + CTX**Z/(CRX4CTXli*0.66667 RIT0634
VIX a 802 * (I.-OOB) RIT0835
Co m 0.66667 CR * (I. + TAPR*TAPR/11. + TAPRI) RIT0836
VP a B02/3. *(I. + 2.*TAPRI/(1., TAPR) RIT0837
X8 - YB * TSWP + XLEM1 - YW(11*TSWP RI.T0838

C RIT0839
ESwmC a SWPMC RI1T0840
ESUOC a SWpQC RIT0841
ESWLE a SWPLE RIT0842
ESWTE a SWPTE R 1T0843
TOCW -TOCII) R 1T0844
CLO - CAP-Il) RI1T0845
TR - TAPR R IT0846
SFXW aSPLAN/ll.4TR) * (2.-ll.-TR)*IYW~i)/8a2 +1.)) RIT0847

* (1.-YW(1)/802) RIT0848
SXXII) -SEXW RlT0849
IF( AWFT1i.EQ.O.0 I AWET~lI SEXW * (Z. 4.i843*TOCW RlTO850

tI.5268*1CJCW**2 -.8395*TOCW**31 RIT085L,
XL'ESWX(l) SWPLE RlTO852
X'4CSWX(1I SWPMC 91-TOO53
ARW - AR RIT0854
WPLAN - SPLAN RIT0855
six SEXW RIT0856
ARXR 4.* YIX**2/SIX RIT0857
SWPLFI =SWP RlT0858
SWPmrI SWPMC RIT0859

r RIT0860
YW12) BUZ RlTO861
XLF(2) = XLE91) + CYW(2)-YW(i)) TSWP RI1T0062
CRUIl) -CRX RIT0863
CRW(2) = CTX RIT0864

109



CR9 -0.5 CR60 AIRT0865
DXOR = CR08 - 0.75'* TAN(SWP0C) RIT0866

C. RIT0867
220 IF( NPNLS.GT92 I GOl TO 240 R IT 0858

DO 230 1 -1I NP RJIT0869
CLEM - XLE411 RIT0870
CCRM! - CRW(I) RIT0871
YC(T) YWII) RlTO872

230 CONTINUE RI10873
c RIT0874

240 IF(NPN'LS.LE.1) GO To 310 RIT0875
r GEOMETRY FOR MUITIPIF PANEL WINGS IS CALCULATED 14ERE R1TOST6
C RIT0877

WPLAN a SPLAN RIT0078
802 -YW(NP) RlT0879
TR - TAPR RIroaso
SWP - SWPLE RIT0881
FT4 YW(111YW12) RI1T0882
CRCL - (CI4WII) - ETA *CObd(211 M1.-ETA) RITOO83
CRnB a0.5 * CRCL/e02 R1T0884
0013 - YW(I.I/B02 RITOO85
SFXW 0.0 P.IT 0836
Tflcw 0.0 RIT0S8i
CID 0.0 RIT0888
CC3SMC a0.0 RIT0889
cnsoc G cc RIT0890
TANLF a0.0 RlTO891
TANTFE 2 0.0 RlTO892
SU~4cr3 a 0.0 AlTO893
SUMYB - 0.0 RIT0894
SUmX8 - 0.0 RIT0895

C 111T0896
00 300 1 at1, NPNLS RlTO897
DYW - YW(I+1I - YW(I) R1 T 11191
SX = (CRW(14Ii + CRUII)) * OVW RIT0899
DXIF = -XLE(I) + XLEI 1+1) RIT0900
XLFSW -ATAN(DXLE/DYW) RIT0901
DXTF -DXLF + (CRW(!*I) - CRW(I1) RIT0902
IF( I.EQ.I I XCRTE x XLEIAll + Yfx(l)*TAN(XLESWI + CRCL RlT0903
ox = )XLE + 0.5 *(CRUUGI) - CRW(Ill R1T090lo
DXQ = DXLE + 0.25 * CRW(141) -CRW(I)l RIT0905
XTFSW - ATAN(DXTE/DYWi RIT0906
XMCSW - ATAN(OX/DYW) RL1T0907
XQCSW = ATAN(0XO/r)yWl RIT0908

C RLT0909
CR CRW(I) RIT0910
CT =CRW(I1.)1 RI T0911
T = CT/CR RIT09L2

C RIT0913
SXXIII =SX RIT0914
XLFSWX(I) =XLESW RlTO915
XmcSwXfI, = XM4CSw RIT0916

C R IT 09 1
Cs 0J.66667 *CR ( I. + T*T/I(.iTll RIT091.8
IF( COAR(I).Eg.0.0 ) CBARII) CB RlT0919
YB 0.33333 * DYW * (1.4Z.*TI/I1.4T) + YWEII RlTO920
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XB -XLF(I) XLE(l) +- IYB -'YW(U)1*)AN(XLEShW) RIT0921
C RIT0922

DYXI a 0.75*B02 - YW(U RIT0923
DYX2 w 0.75*002 - YW(i~l.) Rl1T0924
1Ff DYXL.GE.0.0.ANO.OYXZ.LT.0.0 I XI -XLE( +)4 CRhtI)*0.25 RIT0925

I +DYXI * TANIXQCSWI RIT0926
C R LT0927
C RIT0928

IF( AWET(I).EQs0.0 ) AWETM! - SX * (2. *.1843*TCC(1) RIT0929
I I15268*TOc(1I**2 -. 839i5*T0C(K)**31 RIT0930

Tncw - TOCW + SX *TOC(11**2 RIT0931
COS MC = COSMC + COS(XMCSWI * SX RlTr932
COSQC - COSQC + COS(XQCSb.) * SX RIT0933
TANLE a TANLE +- TAN(XLESW) * SX RIT0934
TANTE a TANTE +- TAN(XTESWI * SX R170935
CLO - CLO t. CAM(II**2 * SX RIT0936
SFXW -SEXW + SX RIT0931

c RIT0938
SUMCS a SUP4CB + CB*SX RI.T 0939
SUM4YB SUMYB + YB*SX RIT0940
StJMXB - SUMXB +XB*sx RIT0941

C R IT 0942
300 CONTINUE RIT0943

C R~IT0944
TOCW a SORTITOICW/SEXW) RIT10945
EDo - SgRT(CLD/SE;(Wl RI1T0946
ESWMC - ACOSICOSMC/SEXW) RIT0947
FSWQC - ACOS(CDSQC/SFXW) RI.T0948
ESWLF a ATAN(TANLE/SEXW) RI1T0949
FSWTE = ATAN(TANTE/SEXW) RIT0950

c R110951
CR NSUMCB/SEXW RITJ952

YB - SUMYB/SEXW R1T0953
x SUMXB/SEXW + XLEMI RIT0954

X2 - XLEM1 - YW(II*TAN(XLESWX(l)) +- 0.75* CRCL R110955
Ii XOB m (X2 - XIIIB02 RlT0956

C * RlT0957
1F( WPLAN.FQ*0.0 I WPLAN a SEXW 4 ICRCL + CRWILII YWMI RIT0958
ARW - 4. * 802**2/WPLAN RIT0959
TRK = (TAN(ESWLE) - TANIESWTE) ) *0.25 *ARW RIT0960
MF ISWP.EQ.0 ) TR a (I.-TRK)/f1.4TRKI RIT0961
TRLTM - CRW(NPI/CRCL R1T0962
IF( TR.LT.TRtLIM )TP TRLIM P 110963

310 Fi NSURFS.LE.1 ' GO TOl 4910 KLT0964-
XNVT NVTRT06

00 400 J -' 2, NSURFS RIT096T
I -J.-I RIT0968

C RIT0969
SSPX(1) -SAWET(II*0.5 K1(0970
IF(SCRII)eLE,0.0) GO TO 400 RIT0971
ARSIXI - SSEX(I)/SCRlI)**2 R1T0972

c 11LT0973
IF(SWL(Il.EQ.SWT([)) GO Tn 400o RIT0974
ARSI! 4 .*(1..-STAPP( 1, (l..STAPRII ))/(TANISWLII)I-TANISWT(III) Rtlr0,975
SSFXMT (SCAIII) *(1.+STAPR(1)11**2 * ARS(II *0.25 RIT0976
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IF(NHT.EQ.0.AND.NVT.GTo0) SSEX(L) 0.5 * XNVT * SSEXII.) RIT0977
IF(NHT.EQ.1.AND.NVT.GT.0) SSEX(2) - 0.5 *P XNVT * SSEX(2) Rlro978

C RLT0979
I(F SAWET(II.Eg.0.0 ) SAWET1!) - SSEX(I) * 42. *.1843*STOC(II RIT0980
1 *1.5268*STOC(I)**2 -.8395*STOC(U)**3) RLT0981
I(F SOAR(l).EQ.0.0 ) SBARMI w 0.66661 * SCRMI * RIT0982

1 (1.,STAPR([)**2/(1.4STAPR(I))) RIT0983
C, RIT 0984

400 CONTINUE RIT0985
C RIV10986

410 I(F XCG.EQ.0.0 ) XCG - XB + 0.25 * CD KL1T0987
IF4 CMAC.EQ.0.0 I CMAC - CO R IT 0988
NI -TW RLT0989
FrIC a CID * FOCX(NI) RIT0990
OXOc = XLE(I4NPNLSI-*CRh *NPNLSI*O.25 -XLE(l)-CRWl1)*0.25 RIT0991

C~R IT 0992
C GEOMETRY FOR THE HORIZONTAL TAIL IS CALCULATED RIT0993

SRLIT 0994
Xli - 0.0 RI T0995
OMEGA z0.0 RIT0996

C RIT0997
I(F NHTEQ.0 I GO TO 415 R 1T0998
BHT m SQRTIAr~SIL) *,SSIFX(1I * RIT0999
XliT a BHT/6. * 11. # 2.,,STAPR~l))l(I.4 STAP.R(13)*TAN(SWL(l))' RITLOOO

I + SBARAWJ * 0.25 4 HTLE $41TL00L
C RIT 1002

KM - SQRT((HTZ-LCGI**Z + (XHT-XCGI**21 RlTI003
04EGA - ATAN((HTZ-4WG)/IXHT-XCG)i RIT1004

r RIT 1005
415 I(F NPNLS.LF.I ) GO Tl~ 420 RIT1006

C RIT 1001
r CRANKF~tk WING GEOMETRY IS CALCULATED RLT 1008
c RIT 1009

CRX a CCRM1 RIT 1010
CIIX -CCR(2) R1TL1011
CTX - CCR(3) RLT1012
Yix - YC(21 - YCMl RIT 1013
VOK - YC(31 - YC(21 RLT1014

R11,1015
six a ICRX + CBX) * YIX RIT 1016 I
Snx a (COX t CTX) 0 VOX RITIOLI
API = 4. * YIX**2 / SIX RITIOIS

ARgR m 4. * (YIX4YOX)**Z I(SIX4SOXI RIT 1019

c RITLO20
)Y p u YIX * 0.5 RIT 1021

Cfixp - CTX + IYOX +DYP) * (CO).-CTXh/YoX RJ.T1022
SOXP A CBXP + CTXl * (YOX + DYP) RITLO2.3
ARO3P m 4. * (YOX + DYP)**2 /SOXP RIT 1024

CK I1T 10 25
SUPIFI a ATAJ((ICLF(2J-CLE. 1) /YIKI RIY 1026
SWPLrO -ATANI(CLE(3-CLEMI)/YOX) RLTLOZY
SWP'4C1 ATAN((CLE(2)-CLE(II+ICMK-CRX)*O.5I/YIXI RlT10Z8
SWPMCO - ATAN(ICLEE3)-CLEI2II(CTX-CBX)*0.5)/YOX) KI4T1029

r 420 RIT 1030
420FF KPRINT(I2).EQ.0 ) GO TO 421 RIT 1031

WRITrl6vl0Ii0) (G2(119 I - 1, 111) RITID03Z
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C RIT 1033
421 WRITF(6,20001 RIT 1034

!F( NBODYSoGT.0 I WRITE(692001) (IBLEN(1),8AWET(1)vFRB0D(1I, RlTjLJ35
1.BQ(I3, I - 1, NBOOYS) RIT 1036

C RIT 1037
IF( 'NNACS.GToO ) WRITE(692002) (IELEN(IhvEAWET(I[IFRNAC(1I, RLT1038
1 EQF(I)t I - IPNNACS) RIT1039

C RIT 1040
IF( NSURFS.EQ.0 I GO TO 450 RIT 1041
x - SWMT * 57.2958 LiT 1042
Dn 425 1 w 1, NPNLS RlIT 043
IF( I.NEwNPNLS )WRTTE(6920031 It CBAR(I), AWET(I), TOCITI RIT1044

425 IF( I.EQ.NPNLS ) WRITE(6,20031 It CBAR(IJ, AWET(II, TOC4II, X RlT1045
C ~RIT 1046

NS -NSURFS - 1 RIT 1047
IF( NS.LF.O I GO TO 450 LITL1048
DO 430 1 u 1, NS RIT 1049
j a 1 +1 lIT 1050
x a SMTSW(lI * 57.2958 RIT 105L
WRITE(6920043 J, SBAR(I3. SAWET(Ii, STOC(I), SHFft), X RlTI052

430 CONTINUE RIT 1053
450 CONTINUE RIT 1054
1000 FORMAT(5,Xv *GEOJMETRY DATA DUMP, C04MON BLKGOIS/ILX,l0FiZ.41) RIT1055
2000 F0PR4AT(I1Hi 5Xv *CONFIGURATION SUMM4ARY* /// RIT1056

I 31X, *LENGTH** 7X. *WETTED ARSA*v BXt *FR CR T/C*, RITLOS?
2 4Xt *INTERFERENCE*, 4X, *MAX* TIC SWEEP* /RITIOSS
3 30X9 (FT.)*, ax, * (SQ Fl.) *, 2aM. RIT1059
4 OFACTOR*v OX, * IDEGol * /I 1RLT1060

2001 FOflMAT(5Xv *BODY NUMBER* 12, 5X, 4F15*51 RIT 1061
2002 FORMAT(5X, *NACELLE NO** 12, SM, 4FIS.51 RIT 1062
2003 FORMAT(SX, OWING PANEL NO.*12.p 2Xv 3F15*59 I5X, F15.51 RLT1063
2004 FORMATISX, *AIRFOIL SURFACE NO.512, Fl2e5t 4F15.5) RIT1064
C R IT 1.065

END MIT !066

CC *00314
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OVERLAY(3tO I RLT 1060
PROGRAM SURVEY RIT1069

C RIT 1070
C AERODYNAMIC SURVEY RITIOlI
c RIT107Z

COMMON /BLKAOI/ NBODYS, NNACSip NSURFS, NHT, NVT, ISWP, NPNLS RLT1073
C R TI 014

COMMON/BLKSUR/ NSURV, NCLAS, IT12O)v ITR#4(20)9 FMSURV(20)9 RITLO75
I ALT120[, DHSV( 20) , SWPV(201 , CLM20~) * CLHI.I(20), R1T1076
2 TRBNWS12501 RlTI0O71

C RlTI.078
COMMON /BLKHLS/ NHLSV, HLSI 10) RITLO79

c R 1T1080
COMMON /BLKTIL/ TITLE(6) RIT10O1.
COMMON /RLKOV3/ IrYPI, XMACH9, TDC, CLD, SWPMC, H, FM, ITL, JPASS, RITI.082

I ROT, aTE, ITR[M RI1TIO83
C RIT1084

COMMON /BLKCOI/ CLt CDt CM, ALPHA, COM, COL, CDR, CORO, CLT, CDT, RIT1085
1 Ort, FK, DELCL, CMO, OCMCL, XACWB, CIA, ALO, RIT1086
2 TCDISJ, COFUS(S), CDOOD(5)i CDNAC(419 CDWING(4), RlT1087
3 COHT(41, CDVT(41, COSURF14), RIT1068
4 CI(9)p CLPB, CLDB, CLFAX9 C2(919 COC, C3(10)v RITIO89
5 C417)v CDMISC, DEDA, COAFT, C5(53 RlTI090
COMMON /BLKA02/ AI(433) RI1T1091
COMMON /BLPKA03/ A2( 131, IRE F, A3M(6) RITI.092
COMMON /BLKVGM/ KPASS, SUP, VGM(27) R 1TI093
COMMON /BLKC03/ C03(221 RIT 1094

C RIT1095
COMMON /BLKC01/ Gl(2001 RI1T1096

C RITLO97
COMMON /BLKBOZ2/ AA(22), BB(22), CC(22), DD(22), XT(22) RIT1098

C R IT1099
DIMENSION XOTE(20), YOTE(20) RITlIOD
DATA XOTE / 34.6,38.4,46.4,6O.2,5?.5,59.5,66.5,30.0,rS.0,50.0, RIT11LO

1 63.0, 82.8,113.0,153.0,63.0,82.8 ,113.0,63o.0,82.8 ,113./, RITi 102
2 VOTE / 4*14.8,3*14.05,p40.0,0.0,ll*l3.8 /RIT1103

C P 1TII04
1Ff ISWP.EQ.0 ) GO TO 100 RlTLI05
KPASS - I RI1T1106
SWP m A1(4) RI1T1107
CALL OVERLAYI4HrOVLY.3,I) RLT1108
KPASS m 2 RI1T1109
SUP - AIf 31?) R IT 1110
CALL OVERLAY(4HO.VLY,3,1l RIT1111

100 KPASS = 0 RI1T1112
C RIT1113

TOC - 01(46) KI1TI114
CLD xGk(471 R IT1115
ITYP -641(235) RITI116
WINC -A11 2801 RIT1117
IF( NSU.RV.FQ-O I GO Tl1 510 R IT L118

C R1T111.9
SWP2 -SWPV(11 R ITliZO

C RIT 1121
JPASS - 0 RIT1122
DO 500 L Iv NSURV R 1TI123
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S~I.

FM a FMSURV(L) RIT1124

H a ALTIL) R IT1125
OH - DHSV L) R1T1126
SWEEP - SWPV(LI RITI12?
CLLOW CLLOI L) R IT 1128
it IT (L) RlTI129

ITRIM z ITRM(L) R IT1130
C RIT 1131

XNCL = NCLAS - I RlTI132
DCL = 0.0 RIT1133
IF( XNCL.GT.0.0 I DCL = (CLHIML) -CLLO(L))/XNCL RLT1134

C lRTI135
SWP SWEEP /57.2957796 R ITLI36
IF( ISWP.GT.O.AND.SWEEP.NE.SWP2 JPASS -= 0 RITIL3?
SWP2 z SWEEP RIT1138

C RLT1139
IF ISWP.GI.O.AND.JPASS.EQ.0 ) CALL OVERLAY(4HGVLY,3,11 RIT1I40
E02 a 0.25 * SQRT(GI(80*GI(82)) RIT1141

O 200 IP - It NPNLS RITlL42
SWPPM - Gl(69+IP) RIT1143
IF( ISWP.GT.O.AND.IP.EQ.NPNLS I GO r' 190 RLT1144
IF(AI(302+IP).LE.Fnz.AND.A11303+IP).;T.E02) GO TO 210 RlTl145
GO TO 200 RIT1146

190 IF( AI302sNPNLSI.LE.E02 ) SWPMW = GL(69+÷PNLS) RIT1147
200 CONTINJE RIT1148

C R IT1149
210 IF SWPMW.GT.GI(491 I SWPMW = GL(49) RITI1O

SWPMC = SWPMW , 57.2958 RITIISi

TOUC- GI(46) R IT 115?
CLO - G1147) RITI153
ITYP - Al (235) R IT1154
XMACH = 0.6 RIT1155

C RITII56
IF( JPASS.EQ.0 I CALL OVERLAY(4HOVLY,3,2) RIT1157

C RIT1158
IFf JPASS.EQ.2 ) JPASS = I RIT1159

C RIT1160
DO 300 M = I, NCLAS RIT1I1I

XMi a M-I H IT1162
CL x '.LLOW + DCL * XMI RITI163

C RITII64
CALL OVERLAY(4HOVLY,3,3,6HRECALL) RlTI165

C RIT1166
SWEEP z G1(411 * 57.29578 RlTI167

WRITE(6 1005) (TITLEK), K=I,6) R1T1169

IF( H.GE.O.O.AND.ITRIM.EQ.0 ) WRITF(6,1000) FM,H,SWEEPDti RlTI710

RN =-H * 1.0E6 RITLITI
IF( H.LT.0O.OAND.ITRIM.EQ.0 ) WRITE(6,10061 FM,RN,SWEEP,DH RIT1172
IF H.GE.O.O.AND.ITRIM.NE.0 ) WRITE(6,1008) FM, H, SWEEP RITI113

IF( H.LT.O.O.AND.ITRIM.NE.0 ) WRITE(6,1009) FMRN, SWEEP RITIL74
220 ANGLE - ALPHA RITI175

IF IREF.EQ.1 ) ANGLE = 4LPHA - WINC RIPTLI76
C RITII77

CORA a CDR + COAFT RITll'771
IF ITRIM.EQ.0 I WRITE(6,I00) CLT, CDT, CM, ANGLE, CDL, CORA, RITLI78
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1 CL, CD R IT1179
IF( ITRIM.EQ.I WRITE169100113 CLT, CDT, CH9 ANGLE, CDL, CORA, RIT1I8O

ICL* CD RIT1I81
C ~R T1182

300 CONTINUERl1S
C RIT1184

ALOR ALO RI1T1185
IF( IREF.EQ.I. ) ALOR = ALO - WINL RIT1186
wRITE(6,1002) CLA, ALOR, CLDBt FK, DELCL, CLMAX, C140, OCMCL R 1T I10?

C~RIT 1188
WRITE(6,I003)(TCO(J)t CDFUS(J), CDBOD(J), CONACIJI', CObIING(Jiv RITII89

1CnHTIU)t CDVT(J)i, COSURF(JI, j = 1, 41 RI1T190
C RIT1191

bJRITE(6,10041 TCD(S)t CDFUS(51, COBOD(5), CDL,, CORO, CDMISC RIT1192
WRITEC6,1007) CDM Rl1TI193

C RIT1194
C RlT1195

500 CONTINUE RIT1196
C RIT119r

510 IF( NHLSV.EQ.O ) Go TO 700 RI1T1198
ROT =AA(IT'YPI/TOC + BBIITYP3 4- CCIITYP) 'IOCC- DD(IIYP)*TOC**2 RlTI199
[F( ITYPEQ.8 ) ROT =0.88216 * TOC**C.,o06 RlT1200
oTE XO TE( I YPI *TOC + YOTE(I TYP) *CLE) RIT 1201

C RIT1202
C RI111203

IF( NSURV.GI-V.0 ) UI TO 600 RtT 1204
C03(1) =0.0 RIT1205
00 520 1 = 1, 11 *RIT1206

IFI I.C;T.1 CO3(l) =C03(1-11 0.1 RTL207O
C03(114-113 0.9 ILO

520 CONTINUE RI111209
C RtT1210

600 DlH N 0.0 RIT1211
4FM - 0.2 RIT12Z12

H - 0.0 RIT1213
CL =0.0 R ITJ. 214
JPASS = 0 RIT12LS
ITI 0 31lT1216
ITRIM =0 RIT1217

C ~RI 1218
CALL OVERLAY I4HOVLY,3 93) R 1 r1219
CALL CJVERLAY(4HOVLY,3,4) RIT1220

C RIT1T221
700 CONTINUE RI111222

C VD, T&22 3
1000 FORMAT (I.X, *MACH NO. =*F6.39 5X,*ALTITUDE -*F7.0,* FT.*, SX, RIT1224

1 *SWEEP ANGLE =*F6.2,w DEC.*, 5X,*TAIL DEFI. (OH1) =*F6.Z, R ITt225
2 DEG.* //TlQ,*CL*, 122,*TOTAL CD"', T38,*CM*t T53,*ALPHA*t RIT1226
3 T68,*CD LIFT*, T82,*CD R+AFT*, T97,*CL AT OH -0*9 R1T1227
4 T113,*CD AT 0I4-0~t / I RI1T1228

1001 FORMAT(5X,F8.3,2F15.5, F15.29 4F15.5) RIT1229
1002 FORMAT(fl0OH CLA =,FB.5,IK,*PER DEG.*, IOH AL[) =,FS.591X, RIT1230

L *OEC,.*, 29K,10O1 CLDB zF8.5 / RIT1231
IIOH K=,F8.5, 9X, 1OH DELCL -,F8.5 , R1T1232

2 34X,IOH CLMAX =,F8.5 / RI1T1233
2 10H- CMO =,F8.5,p 9X, IOH CM/CL -,FS.ft RI31T1234
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3 0 DRAG BREAKJOWN----*9 8X,*FUSLAGE*.t 9Xip*BODIES*v 7Xip*ACELLESP1TL235
4*vA)Xt*WING*t 5Xv*HORIZ TAIL-ý' 6KI,*VERT TAIL*, 7Xt*SLJRFACES* I IIIT1236

1003 FORMATISX91OHFRKCTION =,F7.5,7Fl5.5 /X P11237
1 5X9 104FORM *F.,15 /RIT1238

2 SX,IOHINTERF UPF7.597F15.5 /RL1T239
3 5X910HWAVE =S,Ff(.5,p7Fl5o5 i RITL240

1004 FORMAT( 5X9,IOI6ASE NPF7.5, 2FL5.5 IR171241
I 5XIOHCAMBER Z,F7.5 / RITL242
2 5X,I0OHDRAG RISE=,F7.5 / RIT1243
3 5X#10HMISC *,FT.5 I RLT1244

L005 FORMATfiHl% fiX, 6A10 RIT1245
1006 FOR94ATIIX, *MACH NO. -*F6.3g 5XI*RN/FT 2*LPEI.5.4,5X, RLT1246

I *L.E. SWEEP ANGLE =* OPF6.2,* DEG.*,5Xv*TAIL DEFI. (DH? * RIT1247
2 F6.2v* DEG.* RIT1248

2 ~ /ITI0,*CL*v T22,*TOTAL CD*, T389*CM*p T53,*ALPHA*,) R1T1249
3 T68,*CO LIFT** T829*CO R+AFT*v T97t*CL AT OH-O*9 RIT1250
4 T1131t*CU AT DH0* / ) RITL£251

1007 FORPIAT(/5X, 10H COMIN -,F7.5 //J RtT1252
1008 FORMATI IX, *MACH NO. -*F6,3, 5XY*ALTITUEIE =*F1.0,* FT.*, 5Xv RITL253

I *L.E. SWEEP ANGLE u*F6.2,* DEG.*,5XkTRIMMEU CCNOITION* RLT1254
2 //TlO,*CL*t T22,*TOTAL CD*, T38,*DH*, T53,*ALPHA*, RIT1255
3 T68,*CD L[FT*, T82t*CO R+AFT*, T97f*CL AT OH =0*, RIT1£256
4 T113,*CI) AT DHO0*9 / ) RLT1257

1009 FORMATVIIX, *MACH NO. -4*F6,39 5X,*RN/Fr =*1PELS.4,SX, RIT1258
1 *L.E. SWEEP ANI7LE -* OPF6.2,,* DEG.*,SX,*TRIMMED CONDITICN* RLT1259
2 //TlOv*CL*, T22,'V-TOrAL CD4, T38,*DH*t T53,*ALPHA*v RIT1260
3 T6aip*CLI LIFT*, T62**CD R+AFTwv T97,*CL AT DH-0*, R1TI,261
4 T1139*CD AT DH=0*w RIT1262

C RI T1263
END RIT1264.

CC u00198

117



SUBROUTINE ADJUST(IO, 102, XVARq VVARI RLT1266
C RITLZ67
C ADJUST V-VARIABLE USING CORRELATION FACTORS RIT1268
c RIT1269

COM1MON /SLKACJ/ IVAL(20)t X(151, TN(15,91, VAILS,99) XCL(15), RTIZT12
1 NXVAR, NXCL R3.T127L

C RId 1272
COMMON /BLKPRT/ KPRINT(501 RIT1273

C RITI124
YVARI a YVAR RIT1275
MF I~oEQ.O ) GO TO 300 RIT 1216

50 NV -IVAL(IDi RIT1277
C RLT127B

1Ff NV.EQ*0 I RETURN RITL279
tOU CALL LNTPIXVAR* VM, X*YMlINVI, NXVARw 2) RITL280
200 CALL LNTPIXVAR. VA, X*YA(19NV)t NXVAR, 2) RITIZal

Gfl TO 500 RlLTZ8Z
C RITLZ83

300 NY IVAL(IDZJ RITL1284
IF( NV.FQ.0 ) RETURN RLT 1285

400 CALL LNTP(XVAR,, VM, XCLtVM(1,NV), NXCL9 21 RLT 1286
CALL LNTP(XVAR, VAv XC1L,YA(lvNV), NXCLt 2) RIT 1287

C RLTiz88
500 YVAR aYVARI * VM +VA RLT1280

C RLT 1290
IF( KPRINT12'e).FQ.O IRETURN RIT129L
W"'TE(6910001 10, YVARI, XVAR* VM, VA, YVAR RLT1292

1.000 1 14AT(5X,*AOJUST DUMP*t 5X, *l0 u*w15/1X95F15.5 IRLT1293
RE UIRN RIT1294
END RIT 1295

CC 00030
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BLOCK DATA RAT 1291
C RIT1298

COMMON /BLKSOI/ XSWPL(111, YRMIN(Il1 RT1T299
* C RIT1300
* COMMON /BLK3DZ/ AAA(2219 BBB(2219 CCC4221'. DODIZZI, X1T122) RIT1301

C RIT13OZ
COMMON /BLK5D3/ BOT(121,ATSh16I,7vPRT(6)tFXAC1IZA6),FXAC2(Z161 RIT1303

C RIT 1304
COMMON /BLKSD4/ X6D4451, VBD4(5), ZBD4(3), FB04(50,35~ R1T1305

C RIT 1306
COM4MON /13LKB05/ XDY046), YXMN(6V, 11805(6961 RIT1301

C RIT 1308
COlMMON /BLKBD6/ X606(4), YBD6(41, Z506(6), FBD61(4t4t6l, RIT1309
I FbO62(494,61, FB06314,4t6) RIT1310

C RIT1311
COMMON /BLKMAP/ MAP, TRANS, DY, AMAP122)t BMAP(L11 RI11312
COMMON /BLKT22/ XIN131LO), Y1NI3171, ZOUT13(i0,7), ZOUT14I10971 R1T13''
COMMON /B1KA15/ NXIN15t XIN15(6), NYIN159 YIN15(51, RATA3&.
I FOUT15(6,5?. FDUT16(6,51 R1T13L5
CnMMON /SLKCLB/ Xli6l, YI(61v X948)v Y9(619 XAR(519 YDCL(51 RLT1316
COMMON /8LKA16/ XSWP(7), VTR(419 FEP3517o4), PEPT(7,43, RlT1317
I XCLDBU7)t YAKB('7) RIT 1318

( RLT1319
C RIT 1320

COMMON /BLKMAXI XTR(61v VCI(6), YCZ(61, XSWPI('aI, YAI44, RIT1321.
I Y8(419 XDV(81), XM(4I, CTAB(89419 DTAB(8,4)ip RIT1322
2 XXCLMt13V, YYDY161, FCLMX(1396)v XXCZI9)s1  RIT13Z3
3 Y7MACHW5;w I:CLMX[9#519XOYlf9lt YXMT(4)9 RIT1324
4 ZCIMAX(9,4V, XDY2(81, YFOC(6)t ZDCAM(8#6)t RIT1325
5 Z'ODCAMIB,6) RthI 1326
COMMONJ /A4 .)"2/ XSP(8)v YDYA(61. FDA(896), XAB(6), YCO(S), RITL327
1 'ý-KVCFI4(6,81, XANG(1OI, 'VRTOC(71; FRAIAO,?) RIT1328
COMMOjN i/' *"iYV SPAN(61, YTPRI4)9 FKB(6@4), FKS(61, FKD(6,41 RIT1329
CflMM'3N . .P XC2(6)tYAST(9),FOAM(6,9hgXCT(6),YM(5).FDAM2(6.5) RLT1330
COMMOP' I , 5/ XXXCLM(91, FCLMXX(9116) RIT 1331
C011MON tflLKMX6/ XX( 121, XY(71, XF(1297) RIT 1332
COMMON/BLKMX7/ SPANZ(11), YTPR2(54, r-KSW(A115) RIT1333
CnMMt)N/BLKMXB/ SPAN3(61, YTPR3(4)t FKM(6t4) RIT 1334
COMMON /BLKMX9/ SPAN4(5)t YBFII(5)t FKA(5,5), RIT1335
I SPAN5(51, YBFIZ(3), FKF(5,31 RIT1336

C RAT 133?
C RUT 1338
C RAT 1339

DATA XSWPL / 0.0,.17453,,34906,.5236,.6S813,,fl7266.1.O4719, RLT1340
I 1.13446,.1.22A173139I0;Z~l145I0?9 .1, RT3
2 YRMTN / 0.53, 0.53, 0.52, 0.5159 0.505P 0.49, 0.45, RIT1342
3 0.39, 0.30, 0.12, 0.10 /RIT1343

C RAT 1344
DATA HOT / 0.0, .4, .8, 1.2, 1.6, 1.8, 2.v 2.4, 2.8, 3.Z,3*694./.RIT1345
1 ATSW / I*, 2., 3., 4., 5., 6. /, RIT 1348

JR2 TPRT / 0., 0.2, 0.25, 0.33, 0.5, 1.0 /PITL1341
C RIT 1348
C FIG. 4.1.4.2-22 DATCOM ***RITL349

DATA FXACI/.25,.24,.23,.22,.20,.18,.17,.25,.32,.37,.409.42, RII1350
1 7*0.335, .19v .44, .48w .4959 .5, RIT1351
2 o42,- .44, .45, .46, .465,.475vc'50v .569 .569 .5792*.589 RI1T352
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3 .50, .539 .55, o575,.60, .62, 6*0.617 RIT1353
4 .58, .62, .66, *6959,73, .755,.839 o78, .78t .765.175, .75o R111354
5 .68, .72, .76, .799 .83, .765,.98, .90, .90, .87, .85, .o5• RIT1355
6 .29, .27, .25, .259 v239 .21S,.20, .28, .339 .39r .44, .46, RLT1356
7 .40, .419 .41, .4059.409 .40, .40, .48, .529 .54, .56, .57, RIT1357
8 .5, .53, .54, .555,.57, .58, .60, .65, .6659.68, .69, .69, RIT1358
9 .64, .66, .68, .70, .739 .7k,v .7959.80, .81, .815,.8059o80, PIT1359
A .75v .71, .80, .82, .87, .91, .97, .955,.95, .96, .93, .92, RIT1360
8 .87, .895,.9159.94591.0, 1.o05,1.15,1.1291.1, 1.1, 1.05,1.039 RLT1361
C .30, .29, .275,.26, .245,.24# .23, .30, .35, .40, .45, .475, RIT1362
D .4l, .42, .425,.425,.42, .4159.41# .50, .54, .57, .595,.609 RIT1363
E .54, o555,.57, .58, .60, .61, .63, .68, .69, .71, .72, .72, RlTl364
F .6Tt .69v .71, .73, .76, .79, .82, .83, &8459.865,.85# e8459 RIT1365
G .80, .82, .84, .86, .909 .959 1.02,1.01,1.0, 1.019.98, .979 RIT1366
H .93, .95, .97, .999 1.05,1.1, 1.25,1.2, 1.l6,1.17,1.11,1.1/ RIT1367

DATA FXAC2 / RIT1368
1 .32, .31, .30, .2R, .25, .24, .23, .31, .37, .429 .475,.50, RIT1369
J .45, .46, .46, .455,.45, .4459.44, .54, .57, o60, .63, .64, RIT1370
K .595,.60, .61, .62, .64t .65, .6659.72, .74, .76, .78, .7759 R1T1371
L .73, .745,.765,.78, .80, .83, .88, .89, .90, .93, .92, .91, RlT1372
m .89, .90, .91, .93, .96, 1.0, 1.07,1.08,1.08,1.1, 1.06,1.05, RIT1373
N 1.04, 1.05,1.06,1.09, L.12,1.17,1.27,1.26,1.25,L.26,1.21,1.2, RIT1374
0 .36, .34, .325,.31, .30. .275,.25, .34, .41, .48# .52, .559 RIT1375
P .52, .52, .52, .52, .51, .505,.50, .60, .63, .67, .71, .72, R1T1376
Q .70, .70, .705,.71, .729 .735,.75, .80, .82, .87, .89, .89, RIT1377
R .889 .885,.89, .90, .915,.94, .98, 1.0, 1.02,1.07,1.0591.05, RIT1378
s 1.04,1.05,1.05v1.06,1.09,1.12,1.19,1.2, 1.22Z1.26,1.22,1.21, RIT1379
T 1.2, 1.21,1.2291.24,1.27,1.3, 1.3bt.4, 1*42,1.4591.41 1.38, RIT1380
U .50, .48, .46, .44, .40v .38, .34, .429 .50, .60, .70, .76, RIT1381
V .75, .75, .745,.74, .72, .70, .68, .73, .80, .88. .97, 1.0. R1T1382
w 5*1.0, .98,.96,1.01,1.0851.19,1.22,1.23, RIT1383
X 5*1.24,1.23,1.2,1.29,1.38,1.48,1.48,1.49, RIT1384
Y 5*L.49,1.47,1.44,t.55, 1.66,1.77,1.731.o75, RIT1385
z 3*1.74, 1.73,1.71, 1.70, 1*68• 1*81, L.9692.06tl.98 •2.0 f RIT,13d6

C R1T1387
C *, FIGURE 4.1.4.1-2 , DATCOM f,*, RIT1388

DATA X804 / 0.0. .34907, .698t3, .87267, 1.0472 I/ RIT1389
I YOD4 I 0.0, 1.5, 3.5, 6.0, 10.0 /o RIT1390
2 28D4 / 0.0, 0.5, 1.0 /, RIT1391
3 FBD4 / 5*0.0, 0.0, 0.0, 0.0, -. 0002, -. 0005, RIT1392
4 0.0, -. )0007, -. 002, -. 0027, -. 0037, RIT1393
5 0.0, -. 001'), -. 0044, -. 006P -.008, RIT1394
6 0.0. -. 008, -. 016, -r0219 -. 0265, RIT1395
7 5*0.0, 0.0, 0.0, -. 0005, -. 0008 -. o0011, RIT1396
8 0.0, -. 001, -. 0029, -. 0045, -. 0068, RLT1397
9 0.0, -. 003, -. 007, --. 0093, -. 013, RIT1398
1 0.0, -. 008, -. 016, -. 021, -. 0265, RlT1399
2 5*0.0, 0.0, -. 0002, -. 0006, -. 001, -. 0012, RIT1400
3 0.0, -. 0013, -. 003, -. 004, -. 0052, RIT1401
4 0.0, -. 0031, -. 0066, -. 0088, -. 012, K1T1402
5 0.0, -. 008, -. 016, -. 0207, -. 026 I R1T1403

C RIT1404
DATA XDYO / 0.8, 1.1, 1.4, 1.6, 2.0, 2.4 I, RIT1405
I YXMN / 0.2, 0.3, 0.4, 0.5, 0.6, 0.7 I, RIT1406
"2 Z1805/ 3.71 4,4.395,5.432,6.348,8.545,11.231, 4.029,4.517, RIT1407
3 5.249,95.921,7.874,i10.254, 4.395,4.639,5.127,5.616, RIT1408
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1 B6/-. -. . ., RIT1412

2 ZBD6 f 0., 1., 2., 3., 4., 5. /v RLTI417
3 F5061 / O.,.125,.16,.17,0.,.115,.17,.?,0.,.l5,.l95,.195,0., RIT1418
4 .15 2 ~.8 2,2,..1.2,35.2.8.8,3,3,1,RIT14t'l
5 *3,2-*.fl,.34,.39,.4,.412,.349.405,.43S,.45,.34,.4259Z*.445,.349 RITL42U
6.445, .45, .45,.5,.5O5,.5159.53,.5,.525,.549.55,.5,.545,2*.55..5.3* RLT1421
7.55. .665,.62,.6Z3,.626,.b659,653t.669.665,8*.6659 RIT1422
8 .1.3,.8.7,.1.75.8.1.85.9.8.B.5, RIT 1423
9 3**775 /RIT 1424
DATA FOD62 /O.,.135,.17,.186,0.,.12,.19,.215,0.,.17592*.21590.,.ZRIT14ZS
1,Z*.2359.2,.28,.298,.314,.2,.3,.35,.365,.Z,.o32,2*.36,.2,.365,2*.38R1T 1426
29 .4,.43,.44,.459.4,.41,.495,,508,.4,.*49920i.519.4,3*.52, RI1T427
3 .6,.575,.578,.58..6,.6i,.63,.65,..6,.6492*.65,.6t3*.65, RlT L428
4 .8,3*.72,.8,.77i,.78,.792,.89..95a.792,.79i,.8,3*.78, RLTL429
5 /9,8,B,8,9,*9,9,95Z.L,9,*8J , RIT1430
6 FBD63 / O.,.15,.18,.290.9.135,.23,.28,0..2,2.".275,O.,.24,20..28, RLT143L
7 .26,.35, .365,.38,.26,.365,.42,.45,.26,.405,2*.4559.26,3*.475, RIT1432
8 .5. .535,.55,.565,.5,.585,.61,.639.5,.605,92*.63,.5,3*.65v RIT1433
9 .7593*.735,.75,.78,.795,.81,.75,3*.6,.?75,3*.82, RLT 1434
1 .98,.905, .895, .885,.98,3*.95,.98,.95,2*.945,.98,3t.96, RLT 1435
2 1.17, 1.06, 1.03,1.,1.l7,1.1,1.08,10O65,1.17,1.09,2*1.065,1.17, RlT1436
3 3*1.08 /RIT 143?

C RIT 1438
DATA XIN13/ 0.0,1., 2., 3., 4., 5.. 6e, 7., s., 20. /1 RlTI439
I YINI3/ 0.0, 20.0, 35.0, 50.0, 65.0, 72.S, 90.0 /9 RLT14401
2 ZrIUTI3/ .00973,.00973,.0093,.00'i,.0009,.0081,4#*0.0086, RITL44L
3 .00973, .009739.0093,.009,00O89,.0087,4*0.0086, RIT 1442
4 .00979 .0097,.00921,.00O902,.0089,.O0BT2,4*.00862, RIT1443
5 .00969.00969.0092,.0099.00899.008729 4*0.00863, RlT 1444
6 .00943,.00943,.0089?..00882,.00875v,.0085,4*.00854, RIT1445
7 .00939.0093,.0088,.0087,.008629.008594*0.00844, RIT1446
8 .0093,.0093,.0088,.0087,.00862,.0085,4*0.00844 / RLT1447
DATA ZO(IT14/1.28, 1.2891.27,1.252,1.244,1.233,1.221,1.217,2*1.21, RIT1448
I 1.28,1.2891.27,1.z5291.2.4,91.233,1.227121a37.2*1.21, RlT141#9
2 1.324,1.324, 1.311,i.295,l.281 ,1.266,1.258,1.2492*L.23,R1T1450
3 1.363,1 .363,1.35,1.33,1.313,1.292,L.283,i.26192*1.25, RlT1451
4 1.392,1.392.1.38, 1.3691.33991.31T,1.303,1.279,2*1.27, RIT1452
5 1.403,1 .403, 1.392,1c3711,.349,1.325,1l.31,1.285,2*1.28J,RlT1453
6 1.403, L.40391.392,1.371,pL.34991.325,1.31,l.285,2*1.28/R1T1454

c RIT 1455
DATA AMAP 1 22.0, 21.1. 19.2, 18.359 22.0, 21.2, 19.29 27.0,11.?5,K1T1456
I 24.,24.,22.,2O.,20.9L9.,17.,L5.,29.,27.925., ZV. /v R1T14ý57
2 BMAP / 4 * 1.75, 3 * 2.0, 4 * 0.0 /RlT1458

C RIT1459
DATA NXINIS/ 6 19 RLT1460
I XIN15/ 0.0, 0.5, 0.6, 0.8, 0.9, 1.0 IRIT1461
2 NVIN15/ 5 /9 PIT 1462.
3 YIN15 / 0.0, 5.0. 15.0, 20.0, 23.0 /v RIT 146)J
4 FOUTIS/ 0.865, 0.756, 0.11, 0.6, 0.51, 0.45, RILi464



5 0.665, 0.756, 0.71, 0.6. 0.51o 0.45, RIt1465
6 0.925t 0.965, 0.958#,9S0.84Sv 0.78, RIT1466
7 0.S78, 1.02,1.03, 1.02, o.99, 0.975, RlTI467
8 0.99, 1.04,1.05, 1.05, 1.045#1.04 If RIT1466
9 FOUTt6/ 6 * 1.05, 1.05, L.049 1.02,.94o.88,.84, RIT1469
1 1.05, 1.05, 1.04o, 1.01 0.9959 0.9850 RITWO70
2 6 * 1.05# 6 * 1.05 / RIT1471

DATA XI / 0.7243, 0.8127, 1.0472, 1.2217, 1.39639 1.5708 I, RIT1472
I YI / 0.85, 0.69, 0.575, 0.51, 0.483, 0.48 /, RIT1473
2 X9 / 0.3665,0.5236,O.69ogO.8727,1.0412.l2217,1.3963,1.6/,RIT1474
3 Y9 I 0.85,.625,.435,.35,0.375,0.447,0.478, 0.48 /, RIT1475
4 XAR 1 1.0, 2.3, 3.0, 4.0, 5.0 I, RIT1476
5 YOCL / -0.16, 0.0, 0.05, 0.085, 0.0855 / RIT1477

cRIT1478
DATA AAA / 8.48243F-4, 8.03417F-4, 3.31322E-69 -1.72323E-3, RIT1479

4 2.02978E-3, 1.36146F-4, 3.79206E-5, 15 * 0.0 /I RIT1480
5 868 / -. 0296429, -. 0349676, -. 0142049, .03101859 RIT148L
6 -. 07305, -4.05767E-3, -1.03545E-3t 15 * 0.0 /9 RIT1482
7 CCC / 1.23835. 1.15999, 1.03825- 0.585837, 1.57142, .712684,RIT1483
8 .639394, 0.0, 0.0, 5 * L,0OLg9 3 * o.25475, RLT1484
9 3 * 3.3057, 0.0, 0.0 /, RIT1485
I ODD / -2.47002, -1.71448, -1.9292, -. 559968, -2.99739, RIT1486
2 .0188291, .0607728, 15 * 0.0 /, RLTL487
3 XTT / .35, .375, .41, .45, .37, .39, .42, .371, .5, .2, RIT1488
4 .3, .4, .5, .6, .3, .49, 5, .3, .4, .5, 0.0, 0.0 1 RIT1489

DATA XSWP / 0.0, 10.0, 20.0, 30.0, 40.0, 50.0, 60.0 /, RIT1490
I YTR / 0.0, 0.25, 0.5, 1.0 /, RIT1491
2 FFP35 / 0.94,0.951.0.96,0.968,0.973,0.974,0.971 RIT1492
3 0.992,0.995,0.997,0. 999,0.998,0.992,0.984, RIT 1493
4 1.0,1.0,0.999,0.991,0.988.0.971,0.944, RIT1494
5 0.996,0. 992,0.986.0.97590.959,0.93,O.863 /9 RIT 1495
6 FEP? / 0.89,0.907,0.923,0.93b, 0.944,0.948,0.942, RIT1496
7 0.990.994.0.996,0.998,0.991,0.978,0.956, KIT 1497
a 0.996,0.992,0.981,0.98,0o.96l0.924,0.86, RIT 1498
9 0.986,O.968,0.942,091.tO. 874,O.833,O.79 I RIT1499

DATA XCLDB / 0.0, 0.3, 0-4, 0.5, 0.6, 0.79 2.0 /, RIT1500
1 YAKB / 0.33,0.352,0.44,,0.6Z5,1.0.1.47. 2.0 1 RITISOI

C RiT I502
C RIT 1503

DATA XTR I 0.0, 0.1v 0.2, 0.3, 0.5, 1.0 /t RLTIST 4
I YCI / 0.C,0.225,0.47,0.5,0.32, 0.0 /, RITI5U5
2 YC2 / 0.0,0.22,0.5, 0.91, 1.05, 0.85 I, RIT106
3 XSWPI / 0.0, 30.0, 50.0, 60.0 /, R1T1507
4 YA / 0.9, 1.04, 1.2, 1.3 I, RIT1508
5 YB / 0.0, 0.24, 0.5, 0.71 /, RLTt509
6 xD" ; 0.0, 2.0, 2.25, 2.5, 3.0, 4.0, 4.5, 10.0 /, RlT1510
7 Xm / 0.2, 0.4, 0.6, 1.0 / ITI5II

DATA CTAB / 8 * 0.0, -. 02,-.02,-.26,-.32,-.355,-.41,--.445,-.45, RLTL51Z
9 .12,.12, -. 36, -. 43, -. 5, -. 64, -. 72, -. T2, RIT1513
1 .58,.58, -. 15, -. 349 -. 57, -. 76, -. 92, -. 92 /, RIT1514
2 DTAB / 8 * 0.0, -. 085,-.085, .02, .055, .045, .02*.02,.02, R;TE1515
3 -. 2, -. 2, -. 01, -. 02, -. 03, -. 07, -. 09, -. O9,8*OO/,R1T1516
4 XXCLM 1 0.0, .2, .4, .6, .89 1., 1.2, 1.6. 2.0, 2.4, 2.8, RIT1517
5 3.2, 4.4 I, RLT1518
6 YYrY 1 0.0, .25, .5, .75, 1.0, 10.0 / RIT1519

DATA FCLMX / 0.9, 1.375, 1.57, 1.645, 1.645, 1.575, 1.4, 1.14, RITI520
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81.02 .96, .92, .91, .9, .759 1.28, 1.489 1.55, RIT15ZI

9 1.569 1.5s 1.339 l.LL 1o0t 99.9• eo9 o88 *.875, RIT1522
1 .68, 1.19, 1*4, 1.47.. 1.475, 1.4, L.27, 1.08, RLTI5Z3
2 .975, .92, .88, .85, .84, .6, 1.L, 1.3, 1.375, RIT1524
3 1.385, 1.339 1.23, 1.06, .96. .99 .865, .84, .83, RlTI525
4 .49.102, 1.2, 1.29, 1-31, 1.27, 1.19, 1.04, .94, RIT1526
5 .88, .84, .83, .l82, .4, 1.02, 1.2, 1.29, 1.31, RLT1527
6 1.27, 1.18, 1.02, .91, .85, .82. .8, .8 I, RIT1528
7 XXC2 / 0.0, 2.0, 4., 6., 8e, 10., 12., 14., 20.f, RIT1529
8 YYMACH / 0.0, 0.2, 0.4, 0.6, 1.0 /, RIT1530
9 FOCLMX / -. 11, -. 08, 0.0, .115, .23, .335, .36, .22, 0.0, R1T1531
1 -. 119 -. 08, 0.0, .115, .23, .335, .36, .22, 0.0, RLT1532
2 -.11, -. 08, 0.0, .1u .2, .3, .32, .18, 0.0, RLT1533
3 -. 11, -. 08, 0.0, .08, o15, .21, .2059 .08, 10*0.01 RIT1534

c RIT 1535
C ** FIGURE 4.1.1.4-5, DATCOM *,.*1 RITI536
C R1T1537

DATA XDYI / 0.0, 1.1, 2.25, 2.5, 3.0, 3.5, 4., 4.5, 6. /, RLT1538
1 YXVT / 0.3, 0.35, 0.4, 0.45 /9 RLT1539
2 ZCIMAX / 0.8, 0.8, 1.315,1.43,1.58,1.58,1.54,1.47,1.41, RIT1540
3 0.8, 0.8, 1.315,1.43,1.51.1.52,1.49,1.4191.36, RIT1541
4 0.8, 0.8, 1.315,1.39,1.45,1.45,1.43.1.35,1.34, RIT1542
5 0.8, 0.8, 1.3, 1.33,1.35,1.36,1.33,1.32,1.32/o RIT1543
6 XDYZ / 0,0,1.0,2.0,2.2,2.4,3.0,5.2,10.0 I, R1T1544
7 YFOC / O.O 2.0, 4.0, 6.*C 8.0, 100.0 /, RLT1545
8 ZDCI / 10*0.0, 0.1, 0.13, 0.15, 0.14590.059 0.0. RIT1546
9 0.0, 0.11,0.275,0.3,0.3,0.22,0.10,0.0, RIT1547
1 0.1,0.26,0.44,0.465,0.45,0.30,0.17,0.0, RIT 1548
2 0.2,0.40, 060,,0.620,0.60,0.39,0.25,0.0, RIT1549
3 0.2,0.40,0.60,0.620,0.60,0.39,0.25,0.0 1 RIT1550

DATA Z2DCIM/ 9*0.,.159.28, .28, .27, .18, .07, .07, RIT1551
1 .1, .28, .49, .47, .41, .26, .12, .12, RIT1552
2 .2, .419 .6k, .60, .55, .35, .17, .i7, RIT1553
3 .33,.52, .68, .65, .60, .39, .20, .20, RIT1554
4 .33,.52, .68, .65, .60, .39, .20, .20 R RIT1555

C RIT 1556
DATA XSP / 0.0. 10.0, 20.0, 30-0, 40.0, 50.0, 60.0, 90.0/, RtT155?
I YDYA / 0.0, 1.2, 2.0, 3.0, 4*0, 50.0 /, RIT1558
2 FDA / 1.8, 2.2, 3.4, 5.0, 7.4, 10.2, 13.e4 13.4, RIT1559
3 1.8, 2.2, 3.4, 5.0, 7.4, 10.2, 13.4, 13.4, RIT1560
4 0.1, 1.1, 2.3, 3.9, 5.8, 6.75, 9.9 , 9.9 , RITIS61
5 1.3, 1.7, 2.4, 3.2, 4.2, 5.3 9 6.7 , 6.7 , RIT1562
6 2.2, 2.0, 2.1, 2.3, 2.5, 2.85, 3.25, 3.25, R1T1563

-2, C V c l 2 'A 2&.I C -8 C , .L . a AL. I R;wT1069

C RIT 1565
DATA XAB / 0.0, 1*0, 2.0, 3.0, 4.0, 6.0 /, RtTL566

1 YCO / -1., -. 75, -. 5, -. 25, 0.0, .25, .5, .75 /, RIT1567
2 FKVOFM / 1.57, 1.74, 2.02, 2.30, 2.58, 2.75, RIT1568
3 1.78. 1.95, 2.18, 2.52, 2.85, 2.90, RIT1569
4 2.03, 2.21, 2.42, 2.71, 3.00, 3.15, RIT1570
5 2.48, 2.60, 2.73, 2.93, 3.19, 3.33, RIT1571
6 3.13, 3.15, 3.20, 3.28, 3.45, 3.60, RITITZ2
7 3.79, 3.80, 3.81, 3.82, 3.88, 3.98, RITIS73
8 6 * 4.45r 6 * 5.0 / RIT1574

DATA XANG / O.O,.0698,.1396,.2094,.2792,.34Q0,.4188,.4686, RIT1575
I 0.5584, 0.6980 I, RL(1576
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2 YRTOC / 0.0, 0.03, 0.05, 0.08, 0.12, 0.16. 0.5 /9 RITII?7
3 FRA / 0.45,0.245,0.075, 7*0.0, RIT1578
4 1.O,.62, .40,.255,.19to148,o Llt ,079,.05, 0.0, RIT1579
5 1.0,.84,.72, .48,.349.252,.195o.142,.1, 0.0. RIT 1580
6 I.0,.90,.858,.758,.618,.46,.345,.25, .17, 0.0, RITL581
7 1.0,.917,.885,.814,.72,.62,.51,.38, .23, O.Ov RIT58Z
8 1.0o.925,.895,.835,.76,.665,.565, .+6, .35, 0.0, RITIS83
9 1.0,.925,.895,.835,.76,.665,.565, .46, .35, 0.0 / RIT1584

c RIT1585
DATA SPAN / 0.0, 0.2. 0.4, 0.6, 0.8, 1.0 /, RITX586
I YTPR / 0.0, 0.25, 0.5, 1.0 /, RIT1587
2 FKB f 0.0, 0.3, 0.555, 0.17, 0.925, 1.0, RIT158
3 0.0, 0.28,0.53, 0.75, 0.915, 1.0, RITX589
4 0.0, 0.265, 0.51, 0.73, 0.9, 1.0, RIT1590
5 0.0, 0.25, 0.48, 0.70, 0.885, 1.0 /, RIT1591
6 FKS / 0.0, 0.31, 0.63, 0.85, 0.945, 1.0 /, RET1592
7 FKD / 0.0, 0.38, 0.64, 0.84, 0.965, 1.0, RIT1593
8 0.0,0.295, 0.54, 0.74, 0.9, 1.0, RIT1594
9 0.0, 0.24, 0.475, 0.68, 0.855, 1.0, RITE595
1 0.0, 0.2, 0.4, 0.6. 0.8, 1.0 / RITL596

C RIT1597
DATA XC2 / 0.0, 1.0, 2.0, 3.0, 4.0, 5.0 I, RIT1598

I 'VAST / 0.0. 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 9.0, 30.0 /, kLTL599
2 FOAM / 10.,7.,4.,1.5,0.,.5, 8.6,5o5v2 . 5 ,.5,-. 3 ,.5, RIT1600
3 R.5,4.1.,-.6,-1., S, 5.5,1.5,-1.Z ,-2.5,-1. ,.5 RIT 1601
4 3.,-1.5,-6.I,-3.,-1.,.5, .2,-4.5,-5.,-3.,-1.v,.So R1TI60Z
5 -2.3,-6.5,-5.,-3.q-1.,.5, -4.5,-7.,-5. t-3. ,-1°,. RlT1603
6 -B/,-V..-5.,-3o,-1,0.5 IR RIT 1604
7 XCT / 4.0, 6.0, 8.0, 10.0. 12.0, 14.0 /, RIT1605
8 YM / 0.2, 0.4, 0.6. 0.8, 1.0 I, RIT1606
9 FDAM2 / 0.,1.5,4.,9.2,11.,15., 0.,.8,3.96.,9.5,13.5, RIT1601
1 0., .3,1.5,3.2,5.5,8.6, 0.,0.,.5,2.4.,17., RIT1608
2 0., .8, 3., 6., 9.5, 13.5 I RIT1609

RIT 1610
DATA XXXCLM / 0.0, .2, .4, .6, .8, 1., 1.2, 1.6, 2.0 /, RIT1611

I FCLMXX / O.7,1.2,1.3,1.43,1.43,,.365,1.25,1o08,.99, RIT161Z
I .65, 1.12,1.29,1.355,1.365,1.305,1.21,L.079.98, RITL613
2 .6,1.09,1.23,1.29,1.295,1.24,1.17,1.05,.97, RIT1614
3 .55,L.0,1.15, 1.23,1.24,1.20,1.15t1.04,.96, RLT1615
4 .5,.91,1.09,1.17',1.20,1.175,1.13,1.02, .935, RIT1616
5 .5, .91, 1.09,1.17,1.20,1.16591.L ,1.0,.91 R RIT 161

RIT 1618
DATA XX / 0.0,.4,..8,1.0,1.2,1.4,1.6,2.0,2.4,2.8,3.2,3.37 /, RLT1619

I XY / 0..=1!309.-1745,.2618,.3490,.4363,1.0 K, kLTL620
2 XF / 8*1.0,.915,.63,.29,0.0, RIT LbZ
3 8*1.0, .915,.63,.29,0.0, RIT 1622
4 7*1.0,.q15,.755,.52•.245,0. O, RIT1623
5 1.0,.97,.95,.97,1.0,.55o.87,.69,.552,.38,.185,0.0, RIT1624
6 .92, .90, .90,.95,1.0,.95,.845,.63,.48,.31,.150,0.0, RIT L625
I .79,.80,.84,.91,1.0,.945,.83,.585 .425,.27,.128,0., RIT 626
8 .79,.80,.84,.91,1.0,.945,.83,.585,.425,.27,.128,0. / RlT1627

C RLT 1628
DATA SPAN2 /0.3,0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,1.0 /, RIT1629

1 YTPRZ 1 0.0, 0.2, 0.333, 0.5, 1.0 /, kLT1630
2 FKSW / 0.0, 0.0285, 0.0435, 0.0490, 0.0480, 0.041?, RITL631
3 0.0320, 0.0212, 0.0112, 0.0035, 0.0, RIT1632
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* 0. 0.0310, 0.04609 0.0545t 0.05659 0.0530v RI?1633S 5 0.04609 0.0350, 0.0240, 0.01209 0O.09 RIT1634

6 0.0, 0.0290, 0.0460, 0.0560 000590, 0.0570, RIT16;5
7 0.0510, 0.0410, 0.0290, 0.0150. 0.0, R1T1636
8 0.0, 0.0270, 0.0450, 0.0560, 0.0610, 0.0600, RILr1637
9 0.0545, 0.0450, 0.0330, 0.0180, O.Ov RIT1638
1 0.0, 0.0225, 0.0400, 0.0525, 0.0605, 0.06209 RIT1639
2 0.0600, 0.0520, 0.0400, 0.0230, 0.0 / RIT1640

RIT1641
DATA SPAN3 / 0.0, 0.2, 0.4, 0.6, 0.8, 1.0 /, R1T1642

1 YTPR3 / 0.0, 0.25, 0.5, 1.0 /, RIT1643
2 FKM / 0.0, 0.645v 1.045, 1.240, 1.320, 1.330, R1T1644
3 0.0, 0.440, 0.760, 0.955. 1.070, 1.120, RLT1645
4 0.0, 0.310, 0.5759 0.7759 0.930, 1.030, RIT1646
5 O.Ov 0.200, 0.4.00, 0.600, 0.800, 1.000 / R1T1647

DATA SPAN4 / 0.0, 0.4, 0.8, 1.6, 2.4 /, RIT1648
I YBFI[ / 0.0, 0.05, 0.1, 0.15, 0.2 /, RlT1649
2 FKA / O.O, 0.38, 0.68, 1.00, 1.13, RIT1650
3 0.0, 0.40, 0.74, 1.12, 1.32, RIT165L
4 0.0, 0.49, 0.83. 1.38, 1.75, RIT1652
5 0.0, 0.57, 1.05, 1.81, 2.43, RIT1653
6 0.0, 0.70, 1.27, 2.34, 3.37 / RIT1654

DATA SPAN5 / 0.2, 0.4, 0.6, 0.8, 1.0 / , RIT1655
I YBFI2 / 0.0, 0.1, 0.2 /, RIT1656
2 FKF / 4.00, 1.60, 0.60, 0.11, 0.0, RITL65?
3 3.40, 1.55, 0.65, 0.26, 0.12, RLT1658
4 2.96, 1.46, 0.72, 0.40. 0.25 / RIT1659

END RT 1660

CC - 00364
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OVERLAY(3, 11 RITL1662
PROGRAM VGEOM RITL1663

C RITL1664
C COMPUTES GEOMETRY FOR VARIABLE-ShEEP CONFIGURATIONS RITL665
C RIT 1666

COMMON /BLKVGM/ KPASS, SWPLE. DOBR, CLOR, .P.WR, SWLERv SWQCRv RIT1667
I SWMCR9 SWTER, 10CR, TANSRt 01,v SXR, SWPPtCRv RLT1668
2 CBXR, CTXRY CBXPR, SOXPR, ARXRR, AROPRq FOCR* RIT1669
2 DAL, DACL, DSWPI, CPOCR, RLT1670
3 DAZ, DAC2# DSWP2, OTOC RITL1671

C RIT1612
COMMON /O3LKAOII NOODYSt NNACS9 NSURFS, N*ITs NVT, IShW', NPNLS RLT1673

C P111674
C!JMMON /B1KA02/ SREF, ARI TAPRq SWPR, RIT1675
1 BLEN(LOI. SWID(1O3, GHGT(10)v BAWE~T1Iol 60(10), RIT1676
2 BNO(1O), BAMX(1OI, SABS1lO), BLNS(1O), BLBT41OI, RLTL.671
3 BASE(lu), ELENILOP, EWIDL0lO) EHGT(1O), RIIL6Y8
4 EAWE74IIO), EAMX(1O)v EIN(LOI, EXIT4LO), E06SI1O19 RIT1679
5 ELBT(''1 EUF(IO)r ENO(LO), CBAR(101* 1W, RLT1680
6 XLEW, YWWv YIBDCRt 802, BSFUS, FMISC, A8, AFTAW, RIT168L
6 CA'if 319 1OC410), AWETtIO), SWP4T9 SPLAN, CONCL, RIT1682
7 TWI'$To ETWIST, WINC, XLE(1), CRW(tl) YW(11), R111683
a XPIVOTe YPIVOI, XAPEX, AFTSWt AFTC6, AFTOC, RIT1684
9 SBAR110), TS(IO), SCAM11O), STOC(lOI', SiAWET(IO)v RIT1685
1 SMTSWILO), SHFI1OI, SWLIIlO), SWT(LO), STAPR(1Oi, RIT1686
2 SCRIlO), HTLEw HTY, HTZ, HTINC RIT1687

C RIT 1688
COMMON fBLKGOI/ FRBOOD(1O),ARS(L0),SSEX(103,FRNAC(L0),SWPSWPQC, RIT1689
1 SUPMCP SWPTE, 000, T0Ch, CDo, SEXW, ESWMCl RLYL690
2 SXX(L0i, XLESWX(IIO) XMCSWX(lIO, ARW, TR, UPLANt RLTL691
3 CS, Y9, XB9 CRX, cBXr CTX, YIX, VOXv SIX, S01, RITL692
4 ARI, ARXR, CBXi~, ARiJPP SOXP, SWPLEI, SUPLEC, RITL693
5 SMPMCJ, SWPMCO, ESWQCP EShdLE, ESWTE* CR06, 0X08, RIT1694
6 1941, XCRTf, XH, OMFGA, FOC, TWIST, DINC9 SWPIAT, R1T1695
1 CBAR2, CDOS, TOCS, SUET. OXQC9 GI(811 R1T1696

C RITL697
COMMON /BLKPRT/ KPRITAT4O) RIT1698
DIMENSION X161, Y(6), XT16), YT(60, 0(6), P16) R1T1699

R111700
C RITIUO1

r ~RITL1702
IF( KPASS*FQ.1 I GO TO 5 RIT1703
IF(SWPLE.EQ.SWPR) GO TO 10 RL170'.
IF( KPASS.EQ.2 I GO TO 20 RIT1705
GO TO 25 RIT1706
5 WiP 0 RIT1707

CLOR aCLO RLT1708
SWIER -ESWLE RlT 1709
SWQCR -ESW(;C RIT17L0
SW'4CR ESWMC RIT1LIl
SWTFR ESWTF RI 11712
ARWP -ARW RITL713
10CR -TOCW RIT 1714
CBXR CBX RIT17L5
CYIR -CTX RIT 1716
CRXPR =C8XP kIT 111?
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SOXPR -SOXP RITIlIS
ARXRR z AR XR RIT 1719
AROPR -AROP All 1720

*FnCR - FCC RLT1721
SXR - SXX(NPNLSI RIT 1122

*SWPMCR a XMCSWX(NlPNLS) RIT 1723
GO Tn 15 

RITL1725

C. RIT 1726
10 008 a DORR RIT 1727

TR - TAPP RIT 1728
CDO x CLOR RIT 1729
CBARZ - COARINPNLSI RITI1730
TWIST -TWIST RlT1731
CINC a W!NC, RLT 1732
SUPMT -SWMT RIT 1733
WPLAN z SPLAN RLT 1134
ARW - ARWP RI 1735
CDOS - CAM(MPNLSI Rl L736
TOCS a TOC(NPNLS) RI. 1731
SWcT = AWET(NPNLS) R1T 1738
OXQ(C a XLF(I+NPNLS).CRb.(1+NPNLSI*a.25 -XLE(11-CRW(1)*O.25 RlTL739
CLO a CLnIR RLIT 40
Ofri - D08W RIT 1741
TOCW = TOCR RlT 1142
SXX(NPNLS) = SXR RIT 1743
XLESWX(NPNSIS) SWPR RIT1144
XMCSWX(NPNLS)- SWPI4CR RIT1745
Cox - CBXR RIT1746
CTX - CTXR RIT1747

SO 0 SXR RIT1748
Ylix a VW(1+NPNLS) - YW(NPNLS) RIT 1749CRXP - CBXPR RIT1715SOXP -SOXPR RlT1752
ARXP ARXRR RLT 1752AROP -AROPR RITIT54SWPL~n SWPR RlT 1754
SWPMCO -SWPMCR RT15
SEXW = SXX(l1 + SXX(2) RIT 1756

r RIT 1757
ESWLF -SWIER RlIT 758
FSWQC = SWQCR RIT1759
ESWMC =SWMCR RITI1760

GO TO 50 RIT 1762
C RITL1763

15 B02 -YW(1+NPNLS) RIT 1764
CR =Sl'LAN/(I.tTAPR) /B02 RIT 1765
CRX2 CR *,il.- YWINPNLS)/B02 *(1.-TAPR) I RIT1766
oz CR * TAPR * TAN(TWIST/57.296) RlT 1167
TANSR TAN(SWPRI * Ut.- (I.-TAPRI*CR/802/TAN(SWPR) ) R1TI'768
SX2 =(CRX2 fCR*TAlPR) * (YW(1+NPNLS) - YW(NPNLS) ) RITI769
SWET SX2 * (2.4.1843*TlC(NPNLS) +I.5268*TOCINPNLSI**2 RIT1770

1 -.8395*TrTIC(NPNLSI**3) RlTI1711
OAI - AWFT(NPNLSl - SWFT RIT 1772
DACI = CI3AR(NPNLS) -.66667 *(CRX2 + ICR*TAPR)**2/ RlTI173
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SI M A A ( . (CRX2 + CR*TAPRt) I R1T1774SWPC TA(O5 ITANSR + TANISWPR~l ) RT 1715OSWPI a SUNT - ATAN1O.5 *(TAN(SWPRI + TANISWPNC)) PRIT1176SWPTE a ATANiTANSR) 
RIr1777CP)CR -0.5 *(cfls(swpR)/cos(swpR..-wpNcl + CfJS(SWdPTE)/ RIT1778

c COSISWPMC-SWPTE) I RIT1779
A a 0.0 RIT1~780

CAC2 a 0.0 RIT 1781OSWP2 a 0.0 RIT1782
CT!OC - 0.0 RIT1783

GO TO 50 RIT-1786
C RIT 178720 CONTINUE RIT1787
C RIT 1789
r RIT 1790r RIT1790

25 Y(21 - YWI14NPNLS) RT1791
CR = SPLAN/(Y(21. (1.+TAPR)I RIT1793
X(4) a CR + XAE RIT1793

X(13 aXAPFR1(1'1794Milh - 0.0~ 
'gT1795YM4 a 0.0 
RIT 1196

X(21 X(I) +* Y(21 * TAN(SWPR) 1(171798X43) X(2 + TAPR * CR R(171799Y43) Y (21 
1(171800COD 30 1 -1,4 
HIT1801((iI a SQRT((X(rI XPIVOT)**2 + (Vill- YPIVOT)**ZJ RIT71802Pill a ATAN((IM - XPIVflT) / I YMI YPIVOTJ RIr1803IrEIMuI - YPIVrTJT.LE,0.0) Pill m Pill 3-141592 1(1T180430 CONTINUE 
RITI1805

C DSWP -SWPLF - SWPR 
RIT111807

c RIT1808
00 40 1 -L,4 

RLT 1809XT(T a XPIVOT *0(J) * SINIDSWP + P11)1 RIT1SIOYT(I3 YP!VOT +of[) * COS(DSWP f Pill) RIT181140 CONTINUF 
RIT1812DXoC a 0*75* XT(2I *0.25* XTM3 -XLE(I) - CRW(I)*O.25 PITL813SWPTF - ATAN((XT(3) - XT(4))/(YT(3) YY(411j RIT1814Ca TAN(SUPTE) /TAN(SWPLE ) RITIS15SWPQC z ATAN((I..0 -(1.0 -COI/4*01* TANISWPLE) I 1(11186SWPMC =ATANI(I1.0 -(1.0 -CO)/2.0)* TAN(SWPLE) I RILB8jx~wrj XT(2) - Yr(2) *TAN(SWPLE) RI1181.3XAFT X XTM3 - YT!3) *TANasWprcp; 
RITI819CRCLP =XAFT -XFWD 
RI1TL820CDoC - 0.5 1 COS(SIWPLFI,'COS(SWPLE -SWiPMC) + COS(SWPTEI/ RIT118211COS(SWPMC - SWPTFI I RIT1822CLDS z(Afl(NPNLS) * CPfJC/CPDCR 
RIT 1823Tr3CS zT0CfNPNLS) * CP0C/CPOCR 
RITL824Ono z DC1BR *Y(21/YT12) 
RLTL1825

C~RIT 182645 CONTINUE 
RI1w 827TTIP = 1.0 + YT(2)* TAN(SUPLEI * (CO - .OJfCRCLP RIT1828TWIST -ATANiOZ/(CRCLP*TTIP)I * 57.296 RLTL829
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DINC =WINC *(1,.-TANIDSWPI TANSR) *COSIOSWiP) RLT 1830

c RlTI831
C3 - CRCLP *(1.0 -IYT(3)/YT(211*il.0 - TTIPD I RITIO32
WPLAN a ICRCLP + C31 *YT131 + C3 *IYT(2)-YT(3)) RIT1833
ARW = 4. * YT(21**2tWPLAN RIT1634

a"r YTI3) G(YTIZ) - YTM3) /11.O/SQRT(C3/ITTIP*CRtCLPII) 1.01R1T1835
TR a 1.- (YMiID/YT12)) * (I.-TTIP) RLT 1836

XTE2 - XTM4 + YW(NPNLSI*TAN(SWPTE) RI-1831
CRX2 - CRCLP * (I.-YW(NPN?-S)/YTi2) * (I.-TTIPI) RIT1838

SX2 a WPLAN - CRCLP + CRX2) * YW(NPNLS) RIT1839~
STriTAI. = RITLO40
TOCU a lOCS RIT 1841
CLO a CLDS RLT1842
[F( NPNLS.EQ.1 GO Tn 46 RIT 1843

c RIT 1844

SI z XT(41-XTI3)H/(YTf4)-YT(3)) PITIO45
S2 - IXLEI1J4CRW(I5-XLE12)-CRW(2)I/(YWIII-YW(211 RITL846
IF( Sl.EQ.S2 ) GO TO 46 RIT1047

ui (XTl4)-XLE(l)-CRWM1 +SI*YT(4) -S2*YWII)1/tSl1'SZ) RIT1484'
DA u(XTF2 - XL1E21 - CRW421) * (YW(.2) -YII RIT1849
SX2 - SX2 + A RIT1850
STOTVAL aSXXt~1) + SXZ RIT185L
TOCW zSQRTIITOCl1R**2*SXX(l1) + TOCS**2*SX2)/STOTAL) RLT1852
CLD - SQRT((CAM(1I**2*SXX(l) 4 CLDS**2*SXZ)/STOTAL) RIT1853

C ~RIT 1854
46 SUET - SX * 12*4.1843*TOCS 4I.5268*TOCS**2 -.8395*TOCS**31 RI1T1855

I DAI eIDA2-DAI) a(SWPLE-SWPR)/(AFTSW-SWPR) RIr1856
TP a TR * CRCLP/CRX2 RIT 1857
CSAR2 m 0.66667 * CRX2 *(I. + (TP**2/11.+TPI) I RIT1658
CBAR2 -COAR2 + DACI + !DACZ - DACI) *DSWP/IAF1SW-SWPH) RI1r859

c R1IT1860
SWPMT a SWPQC + DSWPI + (DSWP2-DSWPI) * SWP/(AFTSW-SWPR) RIT1861
TOCW - TOCW + DTOC * DSWP/(AFTSW - SWPRJ RIT 1862

c RI! i63
COS#4C - COSIXMCSWX~l)3 * SUM +) COSt SWPMCP * SX2 RITL864
C0SQC = COS(ATANlO.5*lTANtXLESWX(1S))TANlX?4CSWXl11))I)) *SUM(1 R1Ti865

1 + COS(SWPQC) * SX2 RIT 1866
TANLE - TAN4XLESWX(1)3 * SXXIl) + TANISWPLE)1 * SX2 RY1367
TANTE - (2.*TAN(XMCSWX(III- TAN(XLESWX(ll))' *SXX(l) RITL868

+ TAN(SWPTE) * X2 RIT1869
C RI! 1870

ESWMC a ACOSICOSMC/STOTALD RIT187L
ESWQC - ACOS(COSQC/STOTAL) RIT 1872
ESWLF ATAN(TANLEI'STOTALS RIT1873
rC.WTF =AITAN(TANTE/STLITAL! RMT1807 I

c RIT1875
SF-XW - STOTAL RIT1876
SXX(NPNLS) zSX2 RIT1877
XLFSWXINPNLS5= SWPLE RIT 1878
XMCSWXfNPNLS)- SWPMC RIT 1879

jCP.X = CRX2 RIT1880
CX a CRCLP * TR RITI881

SnX = SX2 RI! 1882
YOX = YMID -. YW(NPNLS) RlT 1883
CBXP - CRCLP * ll.-tYWMlSYWt2Jl*.5 *(1.-TRI/YMIO RITI1884
sflxp = (CBXP # CTX) * (YMID -(YWll)4YW(ZSS*.51 RIT188t;
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ARXR - 4. * (YM!D -W 1)(l1**2 /SEXW RIT 1686
AROP -4. * IYMIO (Yh(11.YW(21*.5) )**2/SOXP RIT1887
SWPLEO = SWPLE RITI188
SWPF4Co - SWF'MC Rt IT 188"
FVIC - CID * FOCR /CLUR RIT 1890

C RLT 1891
*IF( KPASS.NE.21 GO TO 50 RIT1892

C RIT1893
MF AFTAW.GT.O.0O I 0A2 -AFTAW -SWET RIT1894
IF1 AFTCB.GT.C).o ) DAC2 -AFTC8 CBARZ RI! 1895
MF AFTOC.GT.0.0 ) OTOC =AFIOC -TOCS RIT 1896

50O CONTINUE RiT 1897
SWP =SWPLE RIT 1896

C~RIT 1899
MF KPRINT(12).Eg.1 ) WdRITF16,10001 KPASS, SWNPLCw 0A1# AC1d, RIT1900

1 DSWPI, CPOCR, DA2, DAC29 DSWP2v OTOC, CA RITL901
2 rTIJlSTDINCSWPMTCBARZCLDSTOý..SSWETDGBTOCW, RIT1902
3 CID. SEXWLFSWLEESWQC,ESWMCESWTE ,ARW.TR,WPLAN RIT 1903

1000 FORMAT(5X, *VGEOM DUMP, KPASS =*913v L0Xi*SWPLE =*F12.4 /RIT1904
1 (1X, TF15.5 )RIT1905

C RILT 906
END RlT 1907

CC -00246
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Ii
OVFRLAY4 3,2) RIT1909
PROGRAM MCRIT RIT1910

C. RIT191L
C COMPUTES CRITICAL MACH NUMBER RIT1912
SC RlT1913

COMMON /BLKOV3/ I1, XMACH, TOC, CLDs SWEEP, CV3(31, JPASS, RIT19L4
I OV3A(3) RIT1915

COMMON /BLKA05/ SCW(6), SECTG(5), CIMAX, CLPCR(1OI, XMCR(LO), RIT1916
I XT(33), YT(33), YC(331, NMCR, NX&,ET RIT1917

C RIT 1918
COMMON /BLKC03/ CLTAB(II)s TABMCR(II RIT1919

C RIT 1920
IFf ID.LE.23 I CALL CPZT(ID, 0.6, TVCt CLO, SW4EEPI RIT1921

C RIT 1922
100 CLTAB(1J - 0.0 RIT1923

O 200 1 a 1, 11 RIT1924
IFf 1.GT.1 ) CLTAB(I) - CLTAB(I-1) + 0.1 RITL925
CALL LNTP(CLTABIII, TABMCR(I)i CLMCR, XMCR, NMCR, 21 RIT1926
CALL ADJUST(0,4, CLTAB(I), TABMCR(I)) RIT 1927
IF( TABMCRII|.LT.0.0 I TABMCR(II a 0.0 RIT1928

C" RIT1929
200 CONTINUE RIT1930

c RIT1931
300 WRITE(6,1030) (CLTAB(I), TABMCRII) , I =1,11) RITL932

SC RIT1933
1000 FORMAT(1HI, 5X, * MACH CRITICAL TABLE , /// 5X * CL *, 5X RIT103k

I * MACH CRITICL. * //(SX,2FI5.4) I RIT1935
c• RIT 1936

FND RIT1937

CC = 00029

JI
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SUBROUTINE CPZT4ID, XMACI-I TOC,~ CLOP SWEEP) RIT1939
C RlT 1940
C CALCULATES AIRFOIL PRESSURES - BRITISH METHOD RIT1941
C AND COMPUTES MACH CRITICAL USING CREST CRITERIA RIT1942
C KIT1943

COMMON /BLKAOL/ NBODYS, NNACS, NSURFS, NHT, NVT, ISWP, NPNLS RLT1944
C RIT 1945

COMMON /BLKAOS/ SCWI6)v SECTG45)v CIMAX, CLMCR(1O), XMCR(l0lv RlTI946
1 ORO(99), NMCR, NXSET f 1TI947

COMMON /BLKR07/ XU(32), ZT(32), ZS(32), RCCq ZTE RlIT948
COMMON /BLKCPI/ SA1321, SBI323, SC(3?), S0(32), SE(32) RIT1949
COMMON /BLKPRT/ KPRINT(50) RlT 1950
COMMON /BLKGOI/ G14200) RIT 1951

c RIT 1952
DIMENSION C1SE(32i, SINE(32), S1(32,3219 S2032,321, S3ý33,321, RIT1953
1 S4132932)o S5(32,321, YCPI(321', DZOXUI(32) RIT1954

C RIT 1955
PI = 3.1415927 RlT 1956
AR -Gl(801 RIT 1957
SwP, = SWEEP/57.29578 RIT 1958
COSPHI =( COS(SWP) )**IAR/(J..44-AR)) RlT1959
IF( SWEEP.GTe40.O ) COSPIIl 0.5 * (COSPHI 4..76604**(AR/(I.4,AR)l)RlT1960

C COSPHI IS THE COSINE flF THE EFFECTIVE ISOBAR SWEEP RIT1961
SWP = ACIIS(COSPHI) RlT 1962

r RIT1963
NCP = 31 RIT 1964
NMCR = 0 RIT 1965

r RIT 1966
co 100 I= 1,NCP RIT1967

C RIT1968
xf RlT1969
XN = NCP + RIT1970
NX =NCP +1 RIT 1971
cOisE(1i= CnS(xi*PI/XNI R IT 19 12
STNE(II= SIN(XI*PI/XN) RLT 1973
XUMI = 0.5*(1.0 + COSEMII RIT 1914

100 COlNTINUE RlIT 915
c RlT 1976

CA'LL SECTE ID, TOC, CLO) RIT 1977
C RIT 1978

010 300 IV -1, NCP RIT 1979
0O 200 IU = 1, NCP RIT 1980

C~RlT 1981
IMV IU - IV RIT 1982

Iti IVI zXII/S IN E% 1U 1RIT 1983
S2(IU9IVP = COSE(IU)/(SINE(IU)**2) RlT1984
S3(IUPIVI = XN/SINF(IUJ P1T1985
S4(IU,.IV) = XN/SINF(IU3 - 2.0 * I(-1.0)**IU -1.01 /RlT1986

1( XN * SINE(IU) * (1.0 -COSEIIUIl) RIT1987
Ss(IUj,IVl = - 521 IUIVI RlT 1988
IF( IU.EQ.IV I GO TO 150 RlIT 989

c RIT1990
SIGN = ((-1.O)**IMV - 1..O)/XN RIT 1991
DEM = (COSE(IU3 COSELIVI) RIT 1992
S1(TU,IV3 = SIGN * 2.0 *SINE(IU) /(flEM**2) R11'1993
S2(IUPIV) = (-Z.O*(-1.O)**IMV*SINE(IUfl/(SINF(IV)*DEM) RlT1994
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S31IU*IVI SM(UPIV) - SIGN 2,Z0 *(1.O/1SINE(UM*EM11 RIT1995
S4(TUIV) a 2.0 * SIGN *(1.0 - COSElIUI*COSE(IV) I IRIT1996
1 ISINEI IV) *DEM**2 I RIT1997
2 -2.0 * 11-1.O)**IU -1.0) f RIT1998
3 (XN * SINE(IV) * (1.0 - COSMIUI) )RIT1999
S5(IU91V) z -2.0 * 1-1.01**IMV MDEN RIT20OO

C RLT2001.
150 IF( KPRINT1261.NE*3 I GO TO 200 RIT2002

WRITE(16,1000) SI(IUvIV), S2(IU@IW)i S3IIUvIV) RIT2003
I 9S41 IU, IV, I 51S I UtI VI RIT2004

200 CONTINUE RIT2005
S31NX91IV x ((-1.0)**IV -1.0)/IXN*11.0 + COSElIVI)) RIT2006

300 CONTINUE RIT2OO7
r RLT2008

IF( KPRINT(26)*EG.3 ) WRITE46910001 (S3INKJlt Ja1,NCPJ RIT2009
C, RIT2010

ALPHA - 6.0 RIT2011
350 A - ALPHA/57.296 RIT2012

NMCR zNMCR + I RIT2013
XM - XMACH RLT2014
IFf XM.GT.0.9 I XM a0.9 RIT2015
IFIXM.LE.0.0 ) XM *0.01 RIT2016
XM2 aXM4**2 RLT201?
IF( KPRINT(1J.EQ.L 3WRITE(6910011 XM# ALPHA, SWEEP RIT2018
CI.1. - 0.0 RIT2019
CL -0.0 R IT 2020
vCPIMI - 0.0 R1TZ202
ccPMl - 0.0 RLT2022
CMI a 0.0 RI T2023
CM - 0. 3 RLT2024
Oni 500 IV 1. IfCP RIT 202S
SAIIV) - 0.0 R IT 2026
IF(ID.LT*10.CR.ID.GT.20) SB(IV) a 0.0 RITZOZT
SCIIVI - S3(NXIV) * SURT(ROC/2.0) RIT2028
SDI TV; = 0.0 RITZ202
SEIVM 0.0 RIT2030
00J 400 IU 19 NCP R IT 2031

C. RIT2032
SAIIVI SA( IV) + S1(IUIV)*LT(IU) RIT2033
IF(I0.LT.10.OR.ID.GT.20) SRIIVI - S8hIVI *S2fIUIVl*ZTfIUI RIT2034
SCIIVI SCI IVI + S31 IUIV)*LT(IUI RIT2035
SD(IV) = SDlIV) + S4(IU,IV)*ZS(IU) R11'2036
SEMII a SEIIV) + S5(IU91V)*LS(IUI R1T2037

400 CONTINUERT23
r RIT 2039

CALL CPtiaV(i.09 A, SWP, IV, CPIU, CPU, X") RIT2040
c u24

CALL CPUOV'l-1.. A, SWP, TV, CPIu, CPL, XMI RIT2042
r R11`2043

ccJPT m CPIL - CPIU RIT2044
Crp -CPL - CPU RIT2045

c RIT2046
DZDXU - SB(]V) + SF(IVl RIT2047
IJZDXL =-SB(IVI + SE(IV) RIT2048

C RIT2049
YcpI(IV) - CPIU RIT2050
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DZDXUT(IV) *DZDXU RIT2OSI
c RITZOS2

IF( KPRINT(I).EQ.1 I WRITE16,10001 XU(IVI,CPIU,CPILDCPIOlOXUV RLT2053
I DZOXL# CPU, CPLv DCPv XUI IV) RIT2054

C RIT205S
ox - XU(NCP) RIT 2056
XB - 0.5 *41. + XU(11) R1T2057
IF( IV.NE.I DX X UIIV-11 - XU(JV) RLT2058
MF IV.NE.1 IXB =0.5 * IXUIIV-11 + XUIIV)) RIT2059
CLY CLI + DX *(DCPI + OCPIM1I * 0.5 RIT2060
CL a CL + DX *(DCP + DCPMI ) * 0.5 R4IT 2061
CMI = CMI + Ox ID(CPI + DCPJMII*0.5 *(XB -'0.25) RIT2062
Cm x CM + DX IMCP + DCPMI) *0.5 lXfB - 0.25) RIT2063

c R1T2064
DCPIMI w OCPI R41T2065
DCPM1 - ocp RIT2066

C RI T2067
500 CONTINUE RIT2068

C RI T 2069
CLt - CLI + XU(NCP) * OCPI* 0.5 RI1T2070
CL a CL + XUINCP) * DCP * 0.5 RIT071I
CMI a CMI + XLJ(NCP) * DCPI * 0.5 * I0.5*X(I(NCPI -0.25) RIT2072
CM a CM + XU(NCPI * DCP * 0.5 * (0.5*XUINCP) -0.251 RLT2073
CPCRIT a (1.42851/XM2) * (0.52828 *( 1. f 0.2 *XM21**3.5 -1.1 RIT2074

C RIT2075
MF KPRINTII).GT.0 ) WRITE(6,100Z) CLICMICPCR[T.LIECLtCM RIT2076

600 CONTINUE RLT2077
C RIT2078

MF A.LT.OZDXUT(NCPI I GO TO 610 RLT2079
NMCR - NMCR - I RI1T2080
ALPHA u ALPHA -1. RI T2081
Gil TO 350 RIT2082

C ~RI1T 2083
610 CALL INTP(A, XCREST, OZOXUT, XU, NCP, 41 RIT2084

C 141T2085
620 CALL LNTP(XCRESTv CPCI4, XU, YCPI, NCPv 43 RLT2086

RIT2087
CPCRST - CPCR/COSPHI**Z R1T2088

630 CP12 CPCRST * CPCRST RI1T2089
XMOON - 1./11.0323 -. 836S*CPCRST -.361*CP12 -.1336*CPCRST**3 RLT2090
I -.0173*CPCR ST**4) RIT2091
IF( ID.F0.8 I XMDDN - 1./f .012 -. 8551*CPCRST RLT2092

1-.4493*CP12 -.2219*CPCRST**3 -.0447*C.PCRST**41 R41T2093
c 141T2094

XMDD =XMDON/COSPHI 14112095
TF( XMDD.'LE.0.3?.OR.lO.EQoS 1 Go0T 640 14112096
IF( XMDD.LF.I.08 ) XMDV - .2666 -.5729*XMDD +2.7123*XMDD**2 RITZO97
1 -L.4582*XMOD**3 RLT2098
1Ff XMDD.GT.1.08 ) XMDV0w 0.8545 6-.1132*XMDD RIT2099

C RIT12100
640 FMICRR = 1.0 141T2101

1Fi Nar1Dys.GF.1 ) FMCRRE- 1.0439 - 0.5826/GLIII RI1T2102
MF GL(t).GT.10.0 I FMCRB =0.98 RI1T2103
1F XMCD.GT.FMCRB ) XMDD FMCRB RIT2104

C RLT21.05
AMOD? 1. -(XMOD COSISWPII**2 RI1T2106
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IF( BMcD0Z.GT.0*O I CLMDD *CLI/SQRT(BMDO21 RIT2107
c RIT2lO9

IF( KPRINT411.GT.0 I WRITE16910031 XMDDtCLMDDoXCRESTICPCRCOSPHI RLT2109
CLMCRINMCR) - CLNIDD R1TM11
XMCR(NP4CR) a XMDD RITZILI

C RIT2112
TOO IF( CLI.LE.0.0 I RETURN RIT2113

IF( NMCR..GF.10 IRETURN RIT2114
ALPHA a ALPIýA -1. RIT2115
GO TO 350 RIT2116

C RIT21 17
1.000 FORMATM9X10FI2.')1 RIT2118

C RITZI19
1001 FORh4AT(1Hl, ///I/OX, 57HPRESSUR4E DISTRIBUTION AND SURFACE SLOPES FRIT2120

IOR 2-D AIRFOIIL , 6X,*MACH -*F6.49 5X,*ALPHA **F6.3 fIRLT2121
I 1OX,*SWFFP ANGLE -** F7.3 // RITZ212
2 12X,*X/C*, TX.*CPI(UPPERIl*,2X,*CPI ILOWERI*.4X,*DCPI*, RlT2t23
3 SX,*DZ/OXIUPPER)*,2X,*D)Z/DX(LObdERI*,lX,*CPIUPPER)*, RITZ124

42Xv*CP(L)IERI*v4Xv*DCP*, 9Xt*X/C* Ii)RIT2125
C RlTZlZ6
1002 FORMAT(/I/OX,*CLI =*F7.49 IOX9*CMI =*FT.4, ZOX9*CPIMall w ' RIT2127

I F-8.49 LOX, *ZTE u*F7.4 /11Xv*CL -*FT.4, 6X,*CH(C/4) a* RIT21.28
2 F7.4 / IRLTZL29

C RITZI,30
1003 FORMAT( /IOX,*MACH CRIT -4'F7.49 lOX, *CL AT MOD u*F7.4. lOX, RLT2131

I *'X-CREST **FT.4# 10X,*CP--CREST w*F8.4 / RITZ132
2 SOX, *COSINE OF EFFECTIVE ISOBAR -*FT.4 /II RIT2133

C ALT 2134
END RIT2135

CC *00191

135



SUBROUTINE SECTIID, TOC, CLDI RIT2137
C RIT2138
C CALCULATES THICKNESS AND CAMBER RIT2139
C R IT2140

COMMON /BLKCPI/ SA 32) 9 S51 321 SC 132), SDI 321, SE (32) RIT2141.
COMMON IBLKRO7/ XU(321, ZT(321, ZS(321, ROC, ZTE RIT21,42
COMMON /BLKAO5/ XMU, LMU, XML, ZML, ZPTE, ZTHIK, RIE, A4(2519 RIT2143
I XT( 333, YT( 33) , YC1 331, NPOCR, NXSET R1T21.44
COMMON /BLKBD2/ AA(22)v LIBIZZI, CC(22), 00(221, XTT(221 RIT2145
CCMMON /I5LKPRT/ KPRINT(501 RIT2146

C R172147
DIMENSION XSECT(26),Y164A126),CAMBIZ6) RIT2148
DIMENSION Y163A( 26) ,Y165A( 26),Y163( 263 ,YI64(26) ,Y165(26) , RLT-2149
I Y 166 (26J, CAMBI,(26 ) RLT2150
DIMENSION A0(111, AlIIII, A2(11)v A3(11)9 DlI(I), 02(113, 03(111 RIT2151

C RLTZL52
DATA XSECT/ 0.0,0.005 ,0.0075,0.0125,0.025,0.05, 0.075,0.1, RIT2153
1 Q.15,o.2,0.259O.3,0.3590.4,,0.45,0.5,O.55,0.6, RIT2154
2 0.65,0.71,.75,0.8,O.85,C.9,0.95,I.O / RIT2155
DATA Y163 / 0.0,.00829,.Ul004,.0L127,.01756,.0244,.0295,.03362, R1T21.56
L .03994,.044459.04753,.04938,.05,.0493U,.04766,o.D44969 RIT2157
2 .0414,.03715,.03234,.02712,.02166,.0161d,.O0188# RIT2158
3 .006049.00214,U.0 / RI1T2159
DATA YL64 / 0.0,.D082,.00989,.0125,.01701,.02343,.02826,.032219 RIT21.60
1 .03842,.04302,.04639,.14864,.0498,.04988,.04843v RLY2161
2 .04586,.04238,. 0382,.e(j3345,.02827,.0228I,.O1722v RIT2162
3 .01176,.006719.0024890.0 / RIT21.63
DATA YL65 / 0.O,.00712,.00Y329.01169,.01574,.02177,.02647,.0304, RIT2164
1 .03666,.0414.3,.04503,.04769.04'1~249.049969,049639 RLT2165
2 o048l2,,04539.U41469.03682,.03156,.02584,.019871 RIT2166
3 .013859.0081,.0030690.0 / RIT2167
DATA Y166 / O.0,.00759,.00913,.01141,.01516,.02087,.025369.029L7, RIT2168

1. .0353,.04001,.04363,.04636,.04di32,.04953,.059.04971, RIT2169
2 .04865t,04665t,04302,.03787,.03176,.02494,.01773, RIT2170
3 .0 1054,t.00408,O0.0 / RIT2171
DATA Y163A/ 0.O,.00816,.00983,.0125,.0173T,.0241?,.02917,.03324v RLT2172
I .U395,.044,.04714,.O4913,.C49S5,.04968,.04637,o04613, RIT2173
2 .04311. v.03943, 035 L79.03044,. -02545t,.02 04,9.01535t e0 1039R IT21 74
3 .00525,.00021 /RIT2175
DATA Y164A1 0.0,0.00804, 0.0096990.01225,0.01688,0.02327, RIT2176
I O.02815,U.03199,0.03813,0.04272,O.046U6,0.048379 RITZI77
2 U.0496k$,0.04995,0.04894,0.04684,0.04388,0.0402t, RIT2178
3 0.03597,0.0312790.02623,0.02103, 0.01582, 0.01062, RIT21 79
4 0. 00541 ,0. 00021 L RI1T2180
DATA YI65A/ O.O,.00765,.00928,.01183,..01623,.O2182,.0265,.0304, RIT2181

I .03653r.041Z7,.0'44e3,.047429.04912,.04995,.04983, RIT2182
2 .04863,P.04632,.0r.304,.03899,.03432,.029129.023529 RIT2183
3 .0 17 71, .01188, .00604, .00021 / RITZI84
DATA CAM!B / 0.0,0.0O281,0.0O396,0.00603,0.01055,0..018O3, R1T2185

1 0.0243290.02981,0.03903,0.04651,0.0521'.7,0.015742, RIT2186
2 0. 06120,0 .063949,0.06571,0.06651,0.06631, 0.06508, RIIT2187
3 0.06274,O.05913,0.05401,0.04673,0.0360't,0.02452, RIT218P
4 0.01226,0.0 / RIT218
DATA CAMBI./ 0.0,.0025,.0035,.00535,.0093,.0158,.0212,.025859 RIT219L
1 .03365,.0398,,,04475,.0486,..0515,.O'-355,.05475,.05515, RIT2L.9I
2 .054759.05355,.05t5,.0486,.0447'-,.0398,.03365,.02585, RIT2192
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3 .0586,0.0 / RLT2t93
DATA AO I 5 * 0.2969, 3 * 0.14845, 3 *0.514246 I, RIT2194
I Al / 0.213337T -. 06082# -. 2468671 -. 310275, -. 2T118, RIT2195
2 0.412103, 0.193233, 0.083362, -. 840LSP 2*0.0 /V RLT2196
3 AZ / -2.9319549, -. 54331, 0.1T5334, 0.3417v 0.1402, RIT2197
4 -L.672619 -. 5581669 -. 18315, L.11OL, 2*0.0 /V RIT2198
5 A3 / 5.22917, 0.559395, -e2669179 -. 32182, -. 0821379 RIT2199
6 1.688699 .283208, -. 00691, -1.094019 2*0.0 /, RITZZ00
7 D1 / 0.2, 0.234, 0.315, 0.465, 0.7, 0.234. 0.3L5, RIT2201
e 0.465, 0.234, 0.315, 0.465 /I R1T2202
9 02 / -. 040625, -. 068571, -. 233333, -. 684, -1.6625, R1T2203
1 -. 068571, -. 233333, -. 684v -. 0685719 -. 23333, -. 684/v RLT2204
2 03 f -. 070312 -. 093878, -. 032407, 0.292. 1.3125, RITZ205
3 -. 093818, -. 032407, 0.292, -. 093878v,-.032407, 0.292/ RLT2206

C RIT2207
NCP - 31 RIT2208
ROC , AA(ID) + BBIIODMTOC ÷CC(IDI*TOC*TOC + ODIID)*TOC**3 RIT2209

c R IT2210
C 10 v I TO 4, 6 SERIES AIRFOIL IJ - I RITZ211
C ID - 5 TO T, 6A SERIES AIRFOIL IJ a I RITZZ21
C ID - 8, SUPERCRITICAL AIRFOIL IJ - 2 R1T2213
C ID - 9, ?ICONVEX IJ = 3 RIT2214
C ID v 10 TO 20, 4 DIGIT AIRFOIN IJ - 4 RIT2215
C 10 a 21,22, INPUT AIRFOIL .J •e 5 R1T2216
C RITZ217

IF( ID.LE.7 I IJ a I RIT2218
IFI ID.EQ.B ) IJ - 2 RIT219
IF( ID.EQ.9 ) IJ - 3 RIT2220
IFI ID.GE.10.AND.ID.LE.20 I IJ a 4 RIT2221
IF( ID.GE.21 ) IJ - 5 RITZ22Z

C RLT2Z23
GO TO 1200930091.00,0007001 , IJ RLT2224

C RtT2225
100 WRITE(6,2000) R1T2226

DO 110 i - 1,NCP RIT2227
ZTII) a 2,0*TOC*XU(I1*(I.0 - XU(Ill R1T2228
$811) = 2.*•OC * l1.-XU(1)) RIT2229
ZS(I) - 0.0 RIT2230

110 CONTINUE R1T2231
ROC a 0.0 R IT2232
GO TO 960 RIT2233

C RIT2234
200 IF( ID.LE.4 I WRITE(692003) RIIZ235

it- i D.GT.4 1 WRITEib,200U ) RIT2236
DO 220 1 - INCP R IT2237
X w XUII) RIT2230
IF( ID.LE.4 I CALL LNTP(X, ZSI, XSECT, CAMBI, 26, 41 RIT2239
IF( ID.GT.*4 CALL LNTP(X, ZS1, XSECT, CAPS, 26, 4) RIT2240
ISM1) - ZSI * CLO R1T2241

210 IFf ID.EQ.L ) CALL LNTP(X, ZTIII, XSECT, Y163, 26, 4) RIT2242
IFI ID.EQ.2 ) CALL LNTPIX, ZTI1), XSECT, Y164, 26, 4) RIT2243
lIF ID.EQ.3 ) CALL LNTP(X, ZTIli, XSECT, V165, 26, 41 R1T2244
IFI ID.EQ.4 ) CALL LNTPIX, ZT(Ii, XSECT9 Y1669 26, 4) RIT2245
IF( ID.EQ.5 ) CALL LNTP(X, ZT(i), XSECT, Y163A, 26, 4) RIT2246
IFf ID.EQ.6 ) CALL LNTP(X, ZTII), XSECT, Y164A, 26, 4) RIT2247
IF( ID.EQ.7 ) CALL LNTP(X, ZT(l), XSECT, Y165A, 26, 4) RIT2248
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C R 1T2249
220 ZT(1i I ZT(I) T ToC/o0. RIT2250

GO TO 960 RIT2251
C R IT2252

300 WR ITE|69 2002) RIT2253
WRITEMb .100DI XMUtZMU(J XMLZML, ZPTE, ZTHIK RIT2254

400 CONTINUE RIT2255
C RIT2256
C R IT 2258

C CARDS 2257 THRU 2335 ARE NOT SHOWN IN THIS LISTING RIT2259
C R IT2334
C ***************************RIT2335
C RIT2336

GO TO 960 RIT2337
C RIT2338
C RIT2339

700 ROC - RLE RIT2340
C RIT2341

DO 800 1 - I NCP R IT2342
X = XU(Ii RIT2343
CALL LNTP(X, ZT(I)v XT, YT, NXSET# 4) RIT2344
CALL LNTP(X. ZSIP XT, YC, NXSET. 41 RLT2345
ZS(I) 1SL * CLD RIT2346

800 CONTINUE R IT2347
GO TO 960 RIr2348

C RIT2349
900 WRITE(6,20041 RIT2350

14D - I - 9 RLT2351
ROC - 0.5 * IAO(14D)*TOC/.2)**2 RIT2352

C R IT2353
DO 950 I -1, NCP RLT2354
X - XU(I) R IT2355
IF( X.GT.XTT(ID) ) GO TO 910 RIT2356

C RIT2357
ZT(I) - AO(140) * SQRTIXI + AI(14D0 * X + A2114D) * X*X RIT2358

1. + A3140) * X**3 RIT2359
SO8i) w 0.5 * AO(14})/SQRT(X) *AIlII ) ÷2.*A2(14D)*X RIT2360

1 ÷ 3.* A3(14D) * X**2 RIT2361
GO TO 940 RlT2362

c RIY2363
910 X ( 1(. - Xl RIT2364

ZT(I) w 0.002 + 011140) * X + 0211401 * X*X + 03(140) * X**3 RIT2365

-Dý!A2 ~ :. 031l40)*X*X RIT2IA&AC RIT2367

940 ZT(I - TOC/.2 * ZT(II RIT2368
S8 - TOC/.2 * SOIM) RIT2369
CALL LNTP(Xg ZSq, XSECT, CAMPBI, 26, 41 RI T2370
ZISM) ZSl * CLD RIT2371

C RIT2372
950 CONTINUE RIT2373

C R IT2374
960 IF( KPRINTl 1).EQ.O I RETUJRN RLT2375

WRITE(6,1004) TOC, CLD, ROC R1T2376
DO 970 1 - 1, NCP RIT2377
INV = NCP + i - I RIT2378
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ZUP ZTIINV) + ZS(INVI R IT2379
ZL 0 -ZTIINV) t ZS(INV) RLT2380
WRITEI6,l005) XU(INV), ZrlINV), ZS(INVhw ZUP, ZLO RLTZ381

970 CONTINUE RIT2382
C RLTZ383

1000 FORMAT(/5X,*XMU -*,FLO.6,3X,*ZMU u*,pFLOo6@3Xq*Xf4L "*oFlO.6, RIT2364
I 3X,*ZML -*F1O.6, / RITZ385
I 3X,*ZPTE ,*FFO.6,3X,*ZTHIK !*,FIO.6 / | RLTZ386

1001 FJRMAT(5X, 7FLO.6 f I RiTZ361
1002 FORMAT( 15,SX,5F1O.0 I RIT2388
1003 FORMAT( 10F6.0 ) R IT2389
1004 FORMAT(lOX, *T/C "*F7.4, IOX,*CAMBER -*FT.4, IOX,*L.E.RAUIUS a*, RIT2390

I F8...5 //T7,T*X/C*,T26,*THICKNFSS*,T44,*CAM8ER*,T60, RIT2391,
2 *UPPER* T75 **LOWER* I RILT2392

1005 FORMAT(5X, 5FL5.5 ) RLT2393
2000 FORMATI/ LOX, *BICONVEX AIRFOIL SECTION*/ I RIT2394
2001 f-URMLT(/LOX, *6A SERIES AIRFOIL SECTION * /I RIT2395
2002 FORMAT(/ LOX, *SUPERCRITICAL AIRFOIL SECTION* /I RiT2396
2003 FORMAT4 /IOX, *6 SERIES AIRFOIL SECTION* 1/ RLT2397
2004 FORMAT( /LOX# *4-DIGIT AIRFOIL SECTION* /) RLT2398

RETURN R 1T2399
ENO R LT2400

CC , 00190
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SUBROUTINE CPUOV(S, A* SWP, IV. CPI, CPq XMI RIT2402
C RIT2403

C COMPUTES CP FOR AN INFINI1ELY SHEARED WING RIT'2404
C RITZO5

COMMON /BLKCPI/ SA(32), SB(32)o SCI.;219 SD(321, SE(32) RIT2406
C RIT2407

COMMON /BLKROT/ XU(32), ZT(32[, ZS(321, RCCs ZIE RIT2408
RIT 2409

10 COSA a COS(A) RIT24LO
SINA w SIN(A) RIT241 1
COSL , COS'(SWPi RITZ4LZ

SINL - SIN(SWP) RIT 241i
C RIT2414

20 Fl - SA(IV) RKT2415
F2 , SB(IV) RIT2416
F3 - SC(IV) RIT2417
F4 - S(IVI RIT241,8
FS , SE(IV) RIT2419

FX - SQRTI(L.- XUIIVI)/XU(IV)) RIT2420

30 CUL - 1.0/(1. ÷1IF2 ÷S* FS)/CUSL)I*2 I RIT2421
RIT2422

40 UIOV2 - DUL * ( COSA * (1. + FL * COSL ÷S* F4 * CGSL) RIT2423
I ÷S* SINA * COSL * (1. + F3/COSL) • FX )**2 RlTZ424
2 + DUL * ( COSA * SINL * (Fl .S* F4) RIT2425
3 iS* SINA * SINL * (1. + F3/COSL" FX )**2 RIT2426
4 + (SINL * COSAIP4. 2 * (1. - DULl RIT242T

r RIT2428
CPI - 1.0 - UIOV2 RIT2429

RIT2430

CP - CPI RI.T2431
c RIT2432

50 CPIb a (1. - SINL * SINL + Fl , Fl 2.0 * FL * CCSL| RIT2433
1 /(14 IF2/COSL)**2 I - SINL * SINL RIT2434
CPIO a 1.0 - CPIO RIT2435
IF( cPIri.GT.O.0 ) CPIO - 0.0 RLT2436

r RIT 243?
XMN a XM * COSL RIT2438
[PI XM.LE.O.01*OR.XMN.GE.L.0 ) RETURN RIT2439

C R1T2440

XM2 a XM * XM RIT244L
BETA a SORT(L. - XMN * XMN) RLT2442

c RIT2443
SINA SINA/BFTA RIT2444

60 TFST (ClSL * CnSL - CPFIO XMN) , XM2 RIT2445
IF( TEST.GE.1.0 I WRITEI6,1000) RIT26
IF( TEST.GE.1.0 ) GO TLO 200 R IT2447

c RLT2448
70 0 = SQRT(I.0 - TEST) RIT2449

RIT2450

Fl = Fi/B RIT2451
F4 = F4/BFTA RIT2452
F3 = F3/B R1T2453

80 DUL = 1.0/(1- * (IF2 +S* F5)/(B * COSLI)**2 ) RIT2454
r RIT2455

90 UrIV2 =Dit * ( COSA * (I. + Fl * COSL 4S* F4 * CCSL) RIT2456
I 4S* SINA * COSt * (I. + F3/COSL) * FX ),*2 RIT2457
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2 + DUL * ( COSA * SINL * (Fl ÷S* F4) RITZ45B
3 .S* SINA * SINL * (I. + F3/COSL) * FX )**2 RLT2459
4 + (SINL * COSA)**2 * (1. - DULl RLT2460

C RIT2461
100 CP - -1.'2857/XM2 RIT2462

f. RIT2463
TEST w 1.0 + 0o2 * XM2 * (lo - UOV2) RIT2464
IF( TEST.LF.O.0 ) GO TO 200 RlT2465
CP •-CP * I TEST**3.5 - 1.0 1 RIT2466

C RIT2467
200 CONTINUE R1T 2468

RETURN iRLT2469
1000 FORMAT(0X,*KUCHEMAN-WEBFR CORRECTION FACTOR REACHES LINIT* I RLT2470

END RIT2471

CC 00070
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OV ERLAY (3, 3 R1T2473
PROlGRAM AERO R IT2474

C dRIT2475

C AERODYNAMICS RIT2476
C R 1T2477

COMMO%' /BLKflV3/ IrYP, DV3AI.41, ALT9 SPEED, SWEEP, JPASS9 OV3B(), RIT2478
I ITRIM RI1T2479

C RIT2480
COMMON /BLKGOL/ GIf 200) RIT2481

C RI1T2482
COMMON /BLKAO2/ AI(433) RIT2483

C RIT2484
COMMON /BLKC0l/ CL, C0, CM, ALPHA, COMp CCL, CDR,' CDRO, CLT, COT, RIT2485

IDHv FK, OELCLv CMOI DCMCL, XACWB, CLA, AL0, RIT2486
2 CI(451, CLD8, CLMAX, C2(7)9 FMLI, FML2, CDC, RIT2487
3 C3(12)9 XACS, C4(6), CDAFT, CS15) RIT2488

C RI T2489
C R 1T2490

C83 GLC 831 RlT2491
C RIT2492

RNOFT =ABS(ALT) * IO.0**6 R 1T2493
fF4 ALT .LT.O.0) GO TO 80 RIT2494
CALL ATMOS(ALTT,SIGMA,RHO,TI-IETA,DELTA,CA,AMU,L) RIT2495
RNOFT zSPEED*CA*RHC/AMU RIT 2496

80 CONTINUE RIT2491
C RI1T2498

70 FMACH=SPEED R IT 2499
C RIT2500
C RIT12501

IF( JPASS.EQ.0 )CALL CDUR(0.O, FMACH, RNCFT, CDRO) RIT2502
1F( JPASS.EQ.I ) CALL CODRIIO.0, FMACH, RNOFT, CO)RO) RIT2503
CALL CL)ORI(CL, FMACH, RNOFT, CORCd) RIT2504
COR =CDRCL - CDRO RIT2505
IF( SPEED.GT.FMLI I CDR -0.0 R 1T2506

C RlT2507
IF( JPASS.EQ.2 ) GO TO 30 RIT2508

C RI1T2509
CALL DMIN(FMACH, RNOFT, CDMIN) RIT2!510
CALL CLWBT(FMACH) H 1T2511
RE -RNOFT CE3 RIT251.2
IF( RE.GT.4.0E6 IRE = 4.0E6 RIT251.3
RE RE/l.OE6 R1Ii2514

C RIT2515
CALL CLBRKfFMACH, RE, RNOFTI -pRIT2516
CALL CDLI(FMACH, RNUFT, FK, DELCL, PRIHEK, AK) A-1 R 1T 25 1
CALL CURG(FMACH9 FK, DELCL, CDC) RlT2518
CALL CM9OW(FMACH, CMO) R 1T2519
CALL Ar)JUSTI 1,09 FMACH, CMO) R112520

c RIT2521
CALL WH AL (F MACH, XACWB) RIT2522

C RIT2523
30 CONTINJE R I.T2524

CALL CDL2(FMACH, CL, FK, DELCL, PRIF'EK, AýiD, AKB, CDL) RIT2525
1F( JPASS.LF>.1. ) CAIJ AERA(FMACH, CL, ALPHA) RLT2526
CALL AERAI(FMACH, CL, ALPHA) RI1T2527
IF( JPASS.GT.0 )GO] TO 50 RlT2528
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IF( A1(241).EQ.0.0 ) GO TO 50 RIT2529
C K IT 2530

Do 40 1 z It 21 RIT2531
ANG I - I RIT2532
CALL AFTCD(ANG, DCOI RIT2533
IF ( I.EQ.I ) WRITE(6,1000) RIT2534

40 WRITE(6,100I) ANG, DCD RITZ535
50 CALL AFTCDIALPHAt CUAFTI RIT2536

CALL TORG(ITRIM, FMACH, DCLT, OCOT) RIT2537
C RIT2538

CON CDMIN + CDC + CORO RIT2539
CD COM +- COL + CDR + CDAFT RIT2540

C RIT2541
COT a CD + DCDT R 1T2542
CLT a CL +DCLr T IT2543

C RIT2544
C R IT2545

JPASS = 2 R lT 2546
RIT2547

1000 FORMAT( i// LOX, *FUSLAGE AFT-ENU UPSWEEP DRAG * ,'/ RlT2548
L LOX, *WING ANGLE*, LOX, *OELCD* I ) RlT2549

1001 FORMAT( IX, 2FI5.5 ) RITZ550
FND RIT2551

CC 00079
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SUBROUTINE CDOR(CL9 XMACH, RNOIFTP CDR# RIT 2553
C RI.T2554
C COMPUTES DRAG RISF RIT2555
c RIT2556

COMMON /BLKC03/ CLTAB(I1), TABMCR(Ill RIT2557
cRlZ5

COMMON /BLKCOI/ CI(18), TCD(5), C2(48)9 FMCRO, FML1. FML2t CDC, RIT2559
CLAMCRt CLAML2v C3(12), P0, A39 PL, C4CS) RIT2560

RI26
COMMON /BLKGOI/ 61(200) RIT 2562

c RIT2563
COMMON /BLKPRT/ KPR[NT(50) RIT 2564

c ~RIT25-65
ESWMC = GI(49) RLT2566
IIIC = GL(46) R IT 2567
FOC =GIClllI RLT2568

RIT2569
RNOFTI = RNOFT / XP4ACH R1T2570
CALL LNTP10.O, FMCRO, CLTABv TABMCRv 11, 2) RlT2571

C~R IT 2572
CALL FORGi.l.Ot RNOFTI) RIT2573
COFF TCD(2) + TCD(3) RIT2514

C RIT2575
CALL WDRG(I.O0Ol0) R1T2576
CDWI TCIJ(4) RIT2577

C RIT2578
CALL WORG(I.Oil RIT2579
CDW2 =TCD(6) RIT2580

C RIT2581

COWP =ICDWZ - COWI) 100. RIT2562

COWl = COWL - COFF RLT2583

XM = I.-F".CRO RJ.T2585
C. R1T2586

A3 = (XM * COUP -2.* CDWII/XM**3 RLT2587

A- =(3.* COWL -XM *COWP)/XM**2 R1T2588
PL 25. * (Tflc 2.* FOC) * COS(ESWMCI**3 R1112589

pli A - PLRIT259~0
c RLT2591

c RLT2592
FMLl =.0.95 RIT2593
IF( FMCRO.(iT-.1.90 I FVLl = FMCRO .05 RIT2594
pr( FP4LI..-GT.1I'.O I FMLI = L.0 RIT2595
F'4L 2 = FMLI + 0.15 RIT2596

C RIT 2597
RNL1FT2 = nNOrr*FMCRO/XMACH R I (598
CALL FOlRGfFMCRO,RNOFT2? RIT2599
CALL WORGIFMCRO) RIT2600
CALL CLWBT(FMCRn)RT20
CLAMCR = CI(lt) RI1T2602

c RLT2603
RNOFTZ = RNiJFT*FML2e'XMACH RIT2604
C4LL FDPG(FML2,RNOFT2) RIT 2605
CALL WORG(F-ML2) RlT2606
CALL CLWBT(FML2) RIT2607

CLAML2 ClIH.7) RIT2608
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RLT2609
*IFf KPRINT(23).EQ.l WRITE(6,I0001 FMCRtJ, A2, A3, FMLI, FML2, R1T26t0

I CLAMCS, CLAML2, COW1, COFF9 CDWP RIT2611
C. R IT261.2

C ~R IT 24L 3
*ENTRY COORI RIT2614

CDR - 0.0 RIT261.5
CnRn 0.0 R1T26L6
CALL LNTP(CLv XMCR, CITAB, TABMCRv 119 21 RL112617
IF( XMACH.GTo 1*0 1 RETURN RIT 2618
XM = XMACH - XMCR RLT26L9
xMo a XMACH - FMCRO PLT2620
IF( XMO.GT.0.O I CORO = PO * XMO**Z + A3 * XMO**3 RLT2621.
IF( XM.GT.0.0 I CDR - PL * XM**2 RI.T2622
IF( XM.GT.0.1.2 I CUR -0.0144*PL + 0.24*PP *(XM -. 12) RIT2623
CDR =CDR + CORD RIT2624

C R IT 2625~
RETURN RIT262 6

1000 FORMAT(5M, *COOR DUMP* M(X, 7FI5.51) RlT2627

FND RIT2626

CC u'076
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SUBROUTINE CLWBT(SPEED) RLT2630
C RlT2631
C COMPUTES WING-BODY-TAIL LIFT CONTRIBUTION R1T2632
C RIT2633

COMMON /BLKGOl/ GE(4419 DOB, TOC, CLOt SEXW, ESWMC, G2(301, RIT2634
1 AR, TR, SPLAN9 G3(I1I. RIT2635

C RLT2636
COMMON /BLKA0I I NBOOYS, NNACS, NSURFS9 NHT, NVT, ISWP, NPNLS RITZ637

C RIT2638
COMMON /BLKA02 / 5REF, A1(432) RLT2639

C RIT2640
COMMON /BLKCOI/ CL(16), CLA, ALO, C21351, CLAW, CLAB, CI.AT9 A, B, RIT2641
I AOH, C, ABREAK, CLDH, CLPS, CLOB, CLMAX, ABRK, RIT2642
2 AMAX, OAMAX, DEL, CLS, ARLO, C3129) RLT2643

C RIT2644
COMMON /BLKCLA/ CLAHI(11) R112645

C RIT2646
C RIT2647

CLAW = 0.0 RIT2648
.C RIT2649

CLAIIII m SPLAN RIT2650
CLAI(2) - TOC R1T265I.CLAT(3 w TR R1T2652

CLAI(4) - AR RIT2653
CLAI(5) w 0.0 RIT2654
IF( AI(234).EQ.8. CLAII5) - 0.0334 RIT2655
CLAI(61 - CLD R1T2656
CLAI(?) - 0.0 RIT2657
IF( Al(2341.EQ.8. I CLAI(71 - 0*09 RIT2658
CLAI(61 = DOB RIT2659
CLAI(9) = 0.0 RIT2660
TI( AI(234).EQ.8. I CLA!I(9 = 1.173763 , TOC RLT2661
CLAI( I0I-ESWMC RIT2662
CLAI(11)= SRFF k1T2663

RIT2664
CALL AER2iSPEED, CLA) RIT2665
CLAW z CLA RIT2666

C RIT2667
CLAT = 0.0 R1T2668
A = 0.0 RT12669
B = 0.0 RIT2670
C. - 0.0 RLT2671
ABQEAK = 90.0 RIT2672

C R IT 6 13

IF( NHT.EO.O 1 Gn Tn 30 RIT2673

C RIT2675
20 CALL TAILISPFED) RlT2676
30 CONTINUF RIT2677

C RIT2678
CI.AB= 0.0 RIT 2619
IF (NBODYS.EQ.0I GO TO 50 RIT2680

RIT268 1
WH = AI( 141 RIT2682
HB = A11241 R1T2683
AB = A1(641 RIT2b84
BL = AI(4) RIT2685
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BIN =A1(841 RITZ686
PERIM 3.14159*SQRT((WB**2 + HB**Z)/2.) RIT2687
RHPF WB/HB*PERIM/SQRTgAB) RIT2688
AKI - 0.009942*BHPF -.000379*BHPF**2 +.OaO0l*BHPF**3 RIT2689
CLAB =AKI * (BL/BLNI**0.3333 *Aa/sRE RIT2690

c RIT2691
50 CLA =CLAW + CLAT + CLAD RIT2692

C R172693
CALL AALO(SPEED) RIT2694
CALL ADJUST(39O, SPEFD, ALO) RIT2695

C RIT2696
RETURN RIT2697
END RIT2698

CC 00069
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SUBPOUTINE AER2(SPEED. CIA) RIT2700
C RIT2701
C LIFT CURVE SLOPE RIT2702
C RIT2703

COMMON /BLKPRT/ KPRINT4501 RLT2704
COMMON /BLKCLA/ SPLAN, TOC, TAPER, ARhSt DMSTRv LOw DM1, DJoor RITZ705
I EPSI, SWPMCw SREF RIT 2706

C RIT2707
c RLT2708
c RIT2709

C r)S1 Z C0S(SWPMCI RIT2710
PI - 3.1.159 RIT27Ii
TWID *1.0 RIT2712
IF( SPEED.LT.1.0 ) TWOD =1. +EPSL/SQRT(L.-SPEED**2) RLT71I3

C RlT2714
r RIT2715

CSUBO a (10.0 + 0.91 * ARhS**3)/(10.0 + ARWS**3) RIT2716
ZMSTR = CSUBO 4. (1.0 -CSUBO) * (1.0 - COSZ)**2 RlT2717
ZMSTRO - ZMSTR RIT2718
ZMSTR a ZMSTR 4 DMSTP RIT2719
LML - 1.0 -2.0 * TOC * (ARWS**3/(4.0 +ARWS**31) RLT2720
1 * CflSZ**1.s* 11.0 + 1.5*CLU**L.51 RIT272.1
ZM10 = 19 RIT2722
IF( ZMIO.GT.ZMSTRO ) LM1O= ZMSTRO RLT2723
Z~l = ZMIO DM1 RIT2724
IF( 1P41.GT.ZMSTR J ZMSTR - ZM1 RIT2725
192 LMI +TOC + DM1*0.5 RLT2726
ZM30 x 1.0 + TOC RIT2727

2M a Z30 RIT2728
IF( ZM2.GT.1.0 ) ZM3 ZP'2 + TOC RIT2729

r ftIT27 30
S !(1=0.O RIT2731
S IG2=0.O RIT2732
IF( 1M2.NE.ZM1) SIGI =0.5*(ISPEED -ZMI)l/lP'2 -ZMIIJ RLT2733
IF( 1M3.NE.lM2) SIG2 =0.5*11.0 + (SPEED -ZM42)/(Z03 -LM2'I) RIT2734

C RIT2735
rOCL 1.0/(4.4*ARWS*COSi**1.5 I RIT2736
OTOCL =(TOC - TOCL)/COSZ RIT2737
IF( OTOCL.LT.0.01 DO~fCL 20.0 RIT2738
AROT =ARWS * DOTCI RLT-2739
IF( OTOCL.GT.U.07) DTOCL 0.07 RIT2740
IFI ARDT.GT.0.1 I ARDT - 0.1 RIT2741t
GAMMA =9.0 * (DTOCL/(1.0 + 0.5 * AROTI 3RIT2742

C RLT7743
GMO GAMMA Ki12r44

1FI 1M30.NE.ZMIO ) GAMMA = GAMAO *(ZM3-IMlIf(lM3O--ZMLO) RLT2745
IF (GAMMA.GT.GAMAO ) GAMMA = GAMAO Rl1T 2746

C RIT2141
XF =(16.0 +3.0*APWS**23/I8.0 45. 0*ARwS**Z3 RITZ748
XKB =11.0 *DOB)*I1.0 -DCB)**XF RlT2749
XKT =1.0 RLT2750
IFISPEED.GF.ZMI.AND).,PEED.LF.ZM2) XKT - 1.0 -(4.0*SIG1*11.0 RIT275L

1 - SlGl))**3 * GAMMA R1T2752
IF(SPEED.GT.ZM2~,AND.SPFFD.LE.1M3I XKT = 1.0 -14.0*SIG2*(1.0 RLT2753
I SIGZ))**3 * GAMMA RIT2754

5 CfINTINUF RiT27i55
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C RlT2756
y I - 2.0 + 0.66667 SORT(TAPER) -TAPER**2 RIT2757
y a 11.0 *P1 *ARWSI/(3.0 +' PI ARIS) 0 VI RLT2758
TWOS L .0 RLT2759
IF( ZMSTR.LT*1.0 I TWOS a 1. + EPSL/SQRT(I.-ZMSIR**Zl RIT2760

C RLT276L
CLAD (TWOS * PI * ARWS)/(TWtIS + SQRT(TWOS + (1.0 -RIT2762

I COSZ**i.3334) 4(ARWS/(2.O*COSL))**Z I IRIT27613
IF( SPFED.GT.0o0 t OTAP .~(SPEED - lMSTR.) * (1.0 + RIT2764
I (ZMSTR/SPEEDb**Y )**2 RIT2765
1i - PI ARWS /CLAD RiT2766
Li - 3.0 * ZI I Z 1 - 1.0 1 * COSZ**O.6661 RIT2767
z a ZMSTR * CLAD + ARWS*2Z/L1 RIT2768

c RIT2769
C RIT2770

IFISPEED.GT.ZMSTR) GO TO 10 RIT2T711
c RIT2772

CLAB (.0548311*TWO1D*ARWSD/1TWo0D + SORT(TWOD + [L.0 - RIiT2711
I COSZ**1.3334 *(SPEED/ZMSTR)**2.667)*(ARWS/42,*CCSZI)**2 141T2774
2 11 RIT2775
GO TO 20 RIiT2776

10 CLAB - 1.0/(57.3 *((ZMSTR/SPEED))**l /CLAD + BETAP/4.0) I 14112771
C RIT12778
c RIT2779
c RLT2700
C RLT2781

20 CONTINUE H1T2782
CLA CLAB * XKT 4XKB * SPLAN/SREF RIT 2783

C RLT2784
C RIT2785
c RIT12786

25 IF( KPRINT(ilI.EQ.0 G n Tr 30 14LT2787
WRITE(6,1000) SPEED, CIA, CLAB, XKT, XKBv SPLAh, SREF9 RLT2788
1 l.MSTR, ZMI, 1M2, ZM3, COSZ, CSUBG, AROT, RIT2789
2 TDC, TAPFR, ARWS, OMSTR, CLD, DM1, DOB, TWOD, SWPMC RIT2790

1000 FORMAT(IOX*AER2 DUMP*, 6F15.5 /(19X,6F15.5) IRIT2791
C 1RIT2792

30 RETURN RIT2793
END~ RIT12794

CC 00095
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SUBRnUTINE TAILISPEED) RIT2796
c RIT2797
c COMPUTES TAIL FLOW FIELD AND LIFT aRzIT29
C RlT2799

COMMON /BLKCLA/ CLAKI(1) RIT 2600
C RIT2801

COMMON /BLKAO2/ SREFv A1(428), HTLE, HTY, Hil, TIP4C RITZ802
rsCOMMON /BLKBDI/ XSWPI(111, VRMIN(LII RIT2L03

C RIT2804
CO~n /BLKGOl/ G11791, AR, TR, SPLAN, C5, YS. XMAC, GZI16)v RIT2805
I SWPQC, G3(419 XHT, XCRTE, G4192) RlT2806

c RIT2807
COMMON /BLKCOL/ CII 37h. CDWING(4), CZ(121, CLAW, CLAB, CLAT, A, B,RlT2808
1 AQt4, C, ASTR, CtDON C3131)# DEDA, C4(b) R112809

C RIT2810
COMMON /BLKPRTI KPRINT(501 RIT2811

C RITZO12
C RIT28 13
C *~DOWNWASH IS CALCULATED** RIT28I4
C RIT2815

ARH-T -01111) RITZO16
S'FXHT - G1(21) RLT2817
SWLI-T - AI(389) RITZ818
HTLAM - AI(409) RIT 2819
CAMHT = A11339) RIT2820
I4TrC = AI(349) Ft T 282 1
SWMCHT = ATAN(TANISWLI4T) -2./ARHT *(1. -HTLAM)-f(1.*HTLA0)1) RlTz8zZ

10 ZKA a 1./AR -1 +l AR**1.71 RLT2824
IF( AR.LT.2.3 I ZKA -0.37 - 0.0567 *AR RIT2825
ZKTR - (10. - 3.0 *TR)/7.0 RIT2826
9 - SORT( AR * SPLAN )RLT2ZBT

c RIT2828
C EDA -0.0 RIT2829
XLHT =XHT - XMAC RIT2830
IF( XLHT.LE.O.0 )Gil TO 30 RIT2831

c RIT2832
t-HT =HTZ RIT2833

r RIT2834
ZKH =(I. - HHT/B)/(2.0 *XLHT/B3**a.33333 RIT283S

C RIT2036
coQ -SQRT(CO(UISWPQC)) RIT2837

?nl nFnP = 4.44 * (7KA * KTII IKH * COSU) )**1.19 RIT2838
c RIT2839

1F! KPR1!N(21!_EOO0 ? GO TO 21 RLT2840O
WRITF(6,10OOOfCLAW,DE!'Afl,CDWING(l),COWINGIZI,CDWING(3),C0WING(4). RIT284j
I H'LF7,AI(2811l,CB#lKA,ZKTRZKHCOSQ RIT2642

21 CONTINUF RIT2843
CALL AER24O.19 CLAM'J) RIT2844
UEDA = 1JEDA0 *CIAW/CLAMO RIT2845

RIT2846
C ** DYNAMIC PRESSURE AT TI-W TAIL * RIT2847
C RIT2848

30 COO - COWING(1)+CDWINGI2I*CDWING(3).CDhiING(4I RIT2049
c RIT2850

xnc = IXHI -XCRTFI/CB RIT2851
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1Ff XOC.LE.0.0 I GOT 0RIT2853
000C00 G O5 RIT2854
lUoc a 0.68 * SQRT(COO * (XOC + 0.15)1 RLY2855
0Q000 - 2.42 * SQRT(CDOI!(XOC *0.3) RIT2856

C RIT2857
GAMMA -ATAN(HTZ/(XOC*CB)l RIT2856
AW a 2.0 RIT2839
CL - CLAW* AW RIT2860
EW - 0.51566 * CL/AR RIT286L

i a XOC * TAN(GAMMA + EU - AW/57.3) R1T2862
ZOW a lOC/ZWOC RIT 2663

r RLT2664
IF( Z(IlWeGF.l.0 ) GO TO 50 RIT2865~

C R1T2866
DQOQ - DOO)QO '1 (COS(I.570796* ZOZW))**2 RIT2867

r RIT2868
s0 000 X 1.0 - DQOQ RIT2869

C RlT28 10
C ** CARRY-OVER FACTORS ZKWB AND ZKBW ARE COMPUTED * RIT2871
C RIT2872

Rl1128373
60 UtISHT x2.0 * HTY/(2.0 * HTY + SQRT(ARHT * SEXHY) RIT 28 74

c RIT2875
ZKUB a 1.0028 *.7116*OOBHT +.42*DOBHT**Z -. 1366*DCBHY**3 RIT2876
ZKBW =.0004 fl.2662*0OBHT *.6018*00BHT**2 t.1263*DOBHT**3 RIT2677

c. RIT2681
C 4*LIFT-CURVE-SLOPE OF THE FXP0SFD SURFACE IS COMPUTED **RIT2879
c R1T2880

CLAI(I) - SFXHT RIY2681
CLAT121 - HTOC RIT2682
CILAI(3) - HTLAM RIT288J
CLAI14) a ARHT RIT12684
CLAII5) - 0.0 R IT 2B85
CLAI(6) -CAMHT RIT2886

C RIT2887
CLA1471 0.0 RIT2888
CLATIOD - 0.0 RIT2889

CLI a 0.0 RIT2890
CLAIILO) SWMCHT RIT2891

r RIT2892
70 CALL AER2(SPEEO, CLAP RIT2893

CLAT - CLiX * IlKWB + ZKBWI *(I. -DEDA) QOQ0 RlT2894
(1 fl1 - CIA * ZKWB * GOO kIiT859

c RlT2896
C 4*INDUCED DRAG FACTOR FOR TAIL IS COMPUTED **RIT2897

c RIT2898
CALL INTP(SWLHT9 RTSUIHI XSWPL, YRMIN, 11, 21 RIT2899
RTAIL - RTSUB RIT2900
IF( SO4ED.LE.0.9 ) GO TO 80 RlT2901
ZNnm V 12.0 * (COS(SWLHTI**1.61 * (SPEED - 0.91 RIT2902
FNDM =1.0/11. + ZNDM +- INDM*ZNDMI RLT29'J3
RTAIL =RTSUB * FNDM RIT2904

C 8 RIT2905
8UHIKI = (I.--RIVAIL) * 0.01745 /(CLA * 'LKWBI RIT2906

HTK2 =RTAJI * 0.31831/ARHT * SREF/SEXHT kl1T29o7
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HTK - HTKI + HTK2 RLT 2908
c RLT2909

A a HTK * CLDH CLDI4 RLT 2910
a m2.0 * HTK * CLAT CLDON RLT2911
AflH w (L.-DEDA3 * (A112791 - TINCI RIT29LZ

c RLT2913
c RIT 2914

IF( KPRINT(21).EQ.1 i WRITE(6910aI CLATo SPEED. CLA, ZKWB, DOSHTiR1T2915
I KBW, DEDAt Q00, CDON, A. Bv AOHoUEDAO, RIT2916

2 RTSUIP,RTAIL,HTK1,HTK29HTK R1T29L7
C. RIT2918

RCTUI1N RIT2919
1000 FnPMqATIIOX9*TAIL LIFT nUMP* iIIX9 7F15.51 IRLT2920

END RI T2921

CC -00126
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SUBRlOUTINE AALO(SPFED) R IT2923
C RIT2924
c CALCULATE, ZFRO LIFT ANGLE OF ATTACK RIT2925
c RIT2926

COMMON /BLKAO2/ AI(433) RIT2921
r RIT2928

COMMON /BLKG01/ GI(441, DC8, TOC, CLD, G20319, TAP, G3(2019 RIT2929
I ESWQC, G4(98) R172930

c RIT2931
COMMON /BLKCO1/ C44I1619 CLA, ALO, C5(35), Cl, C29 C3, C6(441 RIT2932

c RIT2933
COMMON /8LKPRT/ KPRINT(501 RlT2934

C RIT2935
C RIT2936
C' RIT2937

ALOC - 0.0 RIT29SB
ALOT - 0.0 RIT.2939
ALA! - 0.0 RLT2940
TWIST - G4( 101 RIT2941
RINC a AI(2801 RIT2942
CINC a G4(11) RL1T2943
TINC - AI(4331 RIT2944

C RIT2945
XmcR - 0.75 RIT2946
XMNO - SPEED * COS(ESWOC) RIT2947

C RLT2948
TOCO - TOC/COS(ESWOC) RITZ949
IF( TOCO.LT'.O.1 J XMCR - 0.75 +- 1.25 (0.1.- TOCO) RLr2950
OALOOC - 5.6 R1T2951
IF( XMNO.GT.XMCR )DALODC z5.6 - 249.0 *(XMNO -XMCR)**2 RIT2952
IF( DALODC.LT,0*O I VALOOC - 0.0 RI T2953

C RIT2954
ALOC a-DALODC *CLO RIT2955

c RIT 2956
c kIT2957

200 IF( TWIST.EQ.0.O GO TO 300 R1T295a
IF( SPEED.GT.I.0 IGO TO 300 RIT2959
TAU aTWIST RIT2960
BETA SQRT(l.O SPEED**21 K112961
SWPQCB - 90.0 RIT2962
IF( BETA.GT.0.0 I SWPQCIB - ATAN(TAM(FSWQC)/BETAI 57.29578 R1T2963
OALO =0.093 - 0.000511*SWPOCO + 0.5761*TAP -O.2645*TAP**Z RIT2964
ALOT = - DALG * TAU RITZ965

C RIT2966
300 1FI 0INC.EQ.0.0.AN0.TlNC.EQ.0.0 I GO 10 400 KIT29bJ

ZKRW = .0004 4-1.2662*0(18 4.6018*EIOB**Z #..263*OOB**3 RLT2968
ZKW8 & 1.0028 4.7116*00B +.42 *O(1B**2 -.1366*0OIB**3 RLT2969
CLAB -C3 * LKBW/(ZKRW +- ZKWBi Cl R IT 2970
ALO!1 = CLAB DINC IC2 *(L)INC -TINCII/CLA RIT2971
1 +- (RINC -DINCI RITZ9 72

c RIT2973
400 ALA) ALOC +- ALOT + ALOK RIT29ý4

Tin KPRINT(II).GT..O I WIITTF-(6,10001 ALO, ALOC, ALOT, RIT2975
I ALOI, SPEED, FSWOCv TOC, CLI), TAU, 'ZWPQCB, DriB, RIT29I6
2 TAP, CI, C2, C39 CLAR, ZKOW, ZKWO, OTNCTINC RIT2977
3 pRINr RIT29 18
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C R IT 2979
1000 F0RMAT(5Xq*AALO OUMP*95Xg*ALO m*pF6.3v5X,*ALOC u*,F6.39 RLT2980

1 5Xt*AL.OT u*9F6.395Xo*ALOI -*vF6.3 /15X,7FI5951 I RIT2981
RETURN RLT2982
ENO RIT2985

CC 00061
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SUBROUTINE CLBRKISPEED, RE, RNOFTI RIT2985
IC 1RIT2986

.C CALCULATES LIFT BRFAK CL AND CLMAX RIT2987
ýc RIT2988

COMMON /BLI(GOI/ G1(45), TOC, CDo, SEXW* G203119 AR, TR, SPLAN. RIT2989
I CB, G3(18), SWPQCP SWPLE, G4(97) RIT2990

C RIT299~1
COMMON /BLKAOI/ NBODYS, NNACS, NSURFS9 NHTt NVTv ISWP, NPNLS RIT2992

C RIT2993
COMMON /BLKAOZ/ SF4EF, Al(432) RIT2994

C 1KIT2995
COMMON /BLKPRT/ KPR[NT(501 RIT2996
COMMON /BLKCOI/ C3( 163, CIA, AL0, C4(35)t CLAW, CLAS, CLAT, C6(6),RLT2997
I CLPB, CLD13o CI.MAX, ABRK, AMAX, OAMA)~, DEL, RIT2998
2 CLS, ARLO, C51291 R IT 2999

c RIT3000
COmMON /BLKMAP/ MAP, TRANS, DY, AMAP(221, BMAP(II3 RIT3001
COMMON /BLKCLB/ X1(6)v Y1(6), X9(8), Y9(8), XARI5J, YDCL(51 RIT3002

r RIT3003
COMMON /BLKBOZ/ AA122), BRN22), CC(2219 DO(221, XT(22) RIT3004

c R 1T3005
COMMON IBLKBO5/ XDYO(6). YXMN(6)9 ZIOD5(6,61 RIT3006

RIT 3007
COMMON /BLKMAX/ XTRI6), YCI(61, YCZ(619 XSWP(4), YA(4)v RIT3008
I YB(4), XDV(S)t XM(4)v CTAB(8,4)9 DTABI8,4), 14IT3009
2 XXCLM(13), YYDY(61, FCLMX'(13,61, XXC2(9), RIT30OI
3 VYMACH45), FDCLMX(9,5)YXDYI19J, YXPT(4), RIT3011J
4 ZCLMAX(9o4)t XDY2(81', YFOC(6)v ZDCIM(8,6), R1T301.2
5 12DCIM(8,61 RIT301.3
COMMON /BLKMX2/ XSP(Bh* YOY(6), FDA(8961, XAB(6), YCO(8) RIT3014
I FKVOFM16,B), XANG(101, YRTfOC(7)v FRAILO,7) RIT3015
commON /BLKMX4/ XC2(6),YAST(91,FDAM(6,9),XCT(61,YM(51,FDAM2(6,5) R1T3016
COMMnN /BLKMX5/ XXXCLM(91, FCLMXX(9,61 R1T301.7

R IT 3018
DIMFNSION XF1(713, YFI(7)9 YF2(7) RlT30L9

C RIT3020
DATA XFI 1 5.0, 6.0, 6.47712, 6.77815, 6.954249 7.39794# 8. /9 RIT3021
I YFI / -.1259 -.119 -.029 -.01, 0., 0.03, 0.035 /, RIT3022
2 YF2 / -.1063, -.0713v -.0959 -.01759 0., 0.0375, 0.0463/ RIT3023

C RIT3024
IF( SPEED. GE.1.O GO TO 20 RIT 3025

c RIT 3026
NI Al(234) RIT3027
CONCL -AI(2761 RIT3028
OVO = AMAP(NI) *TOC R1T30?.9
IF( DYO.LT.0.8 ) OVO =0.8 RLT3030
IF( OYO.GT.2.4 I D~VO -2.4 RIT3031

C RIT3032
XMN z SPEFo COS(SWPQCI RLT3033
IF( XMN.LT.O.2 XMN -0.2 RIT 3034
XMNO = XMN RIT 3035
CLIN -CLD/COSISWPQC)**2 RIT3036
IF2( XMN.(;T.D.7 ) XMNO -0.7 8113037

c RLT3038
ASRKO =DLNT(DYO, XMN09XflY0, fXMNr LlBD59 6,6, 6, 4,2) RIT3039
ABRK = I ABRKO + (12.05-4.1*XMNI*CLIN I COS(SWPQC) RlT3040
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ABRKLI1 2./COS(SWPIE) RIT 3041
IF( ABRK.LT.ABRKLO I ABRK zABRKLO RIT3042
CLPBO z CIA * ABRK RIT3043

r RIT3044
DCLPB w 0.0 RiT 3045
FPS =1.54 RIT3046
IF( XMN*GT,0.5 ) FPB - 1.54 - 2.9 * (XMN -0.5) RIT3047
IF( CONCL.GToO.0 I DCLPB - FP8 * ((CONCL + .06431*COS(SWPQC))**2 R1T3048

C RIT3049
CLPB - CLPBO O CLPS RiT 3050

c RIT3051
OCLDRF -0.1226 -. 00714*SPFED -. 12857*SPEED**2 RIT3052

r RIT3053
IF( tdI.LE.9 I DY aAMAP(NI)*TOC +BMAP(NIf)CLD RiT3OS4
IF( NI.GT.9 ) DY = AMAPINII*TOC *i.75*CLD RiT 3055

C RlT3056
TRANS - 0.0 RIT 3057
IF( CY.GT.1.65 J TRANS - MDY - 1.651/.4 RIT3058
IF( DY.GE.2.05 I TRANS - 1.0 RlT3059
1F( SWPLE.GF.0.87 ) TRANS - 0.0 RlT3060
CLOD - CLPB + TRANS *(-.0376 -.24'.14*SPEED -.0685*SPEED**2 RIT3061

1 .4i49*SPEED**3 + RE * OCLORE RiT3O62
r ~RIT 3063

Gn TO 30 RlT 3064
c RIT3065

20 BETAC - SORTISPEED *SPEED - 1.)/TAN(SWPLE) R1T3066
CLS81i 0.85 R1T3067
CLSA9 -0.85 Ft T 3068
1F( SWPLE.GT.0.7243 )CALL LNTPISWPLE, CLS6i, XI, VI, 6, 4) RlT3069
IF( SWPLE.GT.0.3665 )CALL LNTPISWPLE, CLS99, X99 Y9, 8, 4) RlT3070
CALL LNTPIAR, DC.LAR, XAR, YDCL, 5, 4) RI T3071
CLS89 - CLSB9 + OCLAR RlT3072
CLSS - CISBI + (CLSR9 - CIS8ID *e(BETAC - .11 1.25 RIT3073
CLSB -CISO + 0.5 * CID RIT3074
CLPB - CISFI PiT3075
CLDB - CLSO RIT 3076

r ~IiT 3077
C SUPERSONIC MAXIMUM LIFT CO)EFFICIENT ***RIT3078

CNA0l4B = CLAW * 14.325 * SQRT(SPEED*SPEED -1.) R1T3079
C~RiT 3080

om = 1./SPEED RIT 3081
CLP4AX =0.7722 + 0.3384 * OM +1.1648 *OM*GM -0.8215 * 09**3 RIT3082

CR IT 308 3
=m 1 . CA'4 RiT NOa4

IFICMI.LT.0.0 ICMI =0.0 RIT 3085 1
C R1T3086

CL94AX = CLMAX -0.048 * CML RIT3087
C RIT3088

AMAX = 68.5429 -177.2327 * OM +461.9204 *OM*OM R1T308
1 -629.4522 * flM**3 +321.400L * CM**4 RIT3090

C. RIT3091
AMAX -AMAX +15.E074 -3.0001*CNA04B -IZ.8073*CNAC4B**2 RIT3092

C RIT3093
1F( CLMAX.GT.I.25 I CIMAX = 1.25 R IT 3094
1Ff AMAX.GT.54.5 IAMAX = 54.5 RIT3095

r RIT3096
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GO Tfl 300 Ri T3097
30 CONTINUE RIT3098

CIMAX -0.0 RIT3100
NI - Al(234) RIT 310L
DY -AMAPINII TOC RIT31OZ-*
CALL LNTP(TR# Cl, XTRP YCL, 6, 4) RIT3103
CALL LNTP(TRv C2, XTR, YC29 6, 4) RIT3104

C RIT 3105

CICOS - i~ + 1.) * COS(SWPLF) RIT 3106
ARUP =4./CICOS R1T3107
ARLOJ z 3./ClCOS RIT 3108

C OLRlT3109
C RlT3h1O

XMT aXT(NI) RIT31Ii
1Ff XMT.LT.0.3 ) XMT -0.3 RIT3112
IF( XMT.GT.O.45) XMT - 0.45 RIT 3113
IF( AR.LE.ARLO ) GO TO 200 RlT 3114

C RlT3115
CIMAXB - DINTIDY, XMT, XOYl, YXMT, ZCIMAX, 9, 4, 9, 2,2) RIT 316
FOC z5.500 * CLD RIT3117
OClMAX - DLNT(DY, FOC, XDYZ, YFOC, ZDCIF', 8, 6, 8, 292) RlT3L11P
IF( XMT.GF.0.35 ) DCIMAX -DLNT(DYFOC,XOYZYFOC,120ClM,8,6,8,2,2)RIT3119

C RIT 3120
RNCB aALOGIOIRNOFT * CB) R1T3L21
CALL LNTP(RNCB, Flo XF19 YF i7, 21 I32
CALL LNTP(RNCB, F2, XF1. YF. t 7, 21 RlT3123
DCIRN wFl + F2 *DY RIT3124

C RIT 3125
CIMAX -ClMAXB * CIMAX + DCIRN RiT 3126

C RIT3127
SWEEP - SWPLE * 57.2956 RIT3128

100 CALL LNTP(SWEEP, A, XSWP9 YA9 4, 41 RIT 3129
CALL LNTP(SWEFP, B, XSWP, YB, 4, 4) RIT 3130

C RIT3131
DYM14 - DY -- 1.4 R1T3132
IF( ('YM14.LT,0*3 ) OYM14 = 0.0 P-IT3133
IF( DY.GT.2.5 ) OYM14 -1.1. KIT31 34

C RIT3135
CLMOCI. = A - B CYM14 HIT3136

CLMAX = CLMaCI *CIMAX RIT3137
c RlT 3138

C =DLNTIDY9 SPEED, XDY, XM, CTAB, 8, 4, 8t 2,2) RIT31.39
o DLNTftDYP SPEFD, XDYv XMvDTAG, 8,v 49 B, 2.2) m vT3140

r R17 3141
OCIMAX = C + (D - C) * SWEEP/60. R1T3142

CIMAX = CLP4AX + DCIMAX RIT3143
C ~RIT 3144

120 DAMAX = DINTI SWEEP, D)Y, XSP, YDY, FDA, Ow 6, 8. 2v2) RIT3145
AM4AX =CIMAX/CLAW 4Amn +DAMAX RIT3146
CLS = CLA * (AMAX - 2.*DAMAX - ALO) R1T3147
GO TO 300 RlT3148

C RU 3149
C LOW ASPECT RATIO METHOlD PiT3150

C RlT3151
200 CONTINUE RIT315Z
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C RIT3153
ABFTA AR/SQRT(l. -SPEED *SPEED) RIT3154
xCl M =ABETA * CICCOS RIT3155
IF( XMT.LE.0.35.0R.XCLM.GE.2.O ) CLI4XB =DLNT(XCLP', DY, XXCLM, R1T3156

IYYDY, FCLMXv 13, 6, 13, 2,2) RIT3157
TF( XMT.GT*0*35.AND.XCLM.LT.2.0 CLMXB =DLNTIXCLM, DY, XXXCLM, RIT3158

IYYDY, FCLMXXt 9, 6, 9, 2,2) RIT3159
C RIT3160

C2TAN = KC2 +1.) * iAV. * TAN(SWPLE) RIT3161
DCLMX = DLNT(C2TANt SPEED,, XXC2, YYMACHi FDCLMX, 9, 5, 9# 2,2) R1T3162

r RlT3163
CLM4AX =CLMXB + OCLMX RIT3L64
AST .AR*COS(SWPLE) *(1.+ 41.0 * TR*TR) RlT3165
AmAX8 z 35.(P R1T3166
Ir( XCLM.GT.0.9 I AMAXB =49.8413 -20.6922*XCLM +5!.O674*XCLM,'**Z RIT3167
1 -0. 4279*XCLM**3 RlT3168
IF( XCLM.GT.3.6 ) AMAXB 21.0 RlT 3169
IF( C2TAN.LF.4.5 )DILM = DLNT(C2TAN,AST, XC2, YASTvFDAm,6,9v6v4v2)RlT3L70
IF( C2TAN.GT.4.5I DAM= DLNT(C2TAN,SPEED,XCT,YM,FDAM2,6,5,6,1*,2) RlT3I1I

c RIT3172
AMAX =A4AXB + .jAM RIT3173

c RIT3174
300 Ct1NTINUE RIT3175

C TAIL CONTRIBUTION TU CINAX ****RIT3176

r RIT3177
DEL =CLAT *57.3,* SIN(AMAX/57.3) * c-OS(AMAX/57.3)**2 RIT3178
CLMAX = CLMAX 4DEL RiT3179

C RIT3180
IF( KPRINT(161.EQ.[ ) WRITE(691IQOO2 CLPB, CLOBt ABPKO, ABAK, RIT3181

I XMN, DYO, DCLPBv TRANS# BETAC, DY, Cl, CZ, AMAX, ARUP,RIT3182
2 ARLO,XMT,ClMAXB,DCIMAXCLMaCIPUCLMAXO)EL, RIT3183
3 XCL,'I, CLMXb, C2TAN, DC'.MX, CLMAX, OCIRK, RNC8 RIT3184

lOu FGRMAT(IDXP*CLBRK DJUMP* M(X, 7F15.5) IRIT3185
C RIT3186

RFTLJRN RIT3187
END RIT3188

CC =00204
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SUBROUTINE CIOLlISPEED, RNOFT9 FK, DELCL, PRIMEK, AKO, AKB) RIT3190
c RIT3191
C COMPUTES DRAG DUE TO LIFT CONSTANTS RIT3192
c RIT3193

COMMON /BLKAOI/ NBODYS9 NNACS9 NSURFS, NHTv NVTv ISWP, NPNLS RLT3194
C R1T`3195

COMMON /BLKAO2/ SREF, Al(223), CBAR(10i. TW(1O)t CA10(10), TOC(lO1,RIT3196
I A2(12J, CONCL, A3(251, YW(11)s A4(120) RIT3197

C, RIT3198
COMMON /BLKGOI/ G1(4'.), DOBv TOCW, CLO, RlT3199
I G3(l2)v XLESW(101, G4(1019 AR, TRv SPLAPh,C9, RIT3200
2 G5(18), SWPQC, SWPLEP G61111, CBAR2, CIDS, TOCS, RIT3201
3 G7(631 RIT 3202

C R1T3203
COMMON /BLKODI/ XSWPLI(), YRMIN(1Il RIT32U4

C~RIT 3205
COMMON /BLKB02 / AA(22)t BB(22), CC122J, DD(22)v XT(22) RIT3206
CnMMON /BLKA16/ XSWP(719 YTR(4), FEP35(7,4), FEP7(7o41, RIT3207
1 XCLDB(7), YAKB(7) RIT3208

C RIT3209
COMMON /BLKCOL/ CII 1003 RIT3210

C RIT3211
COMMON /BLKPRT/ KPRINT(50) RIT 3212

C RIT3213
OIMFNSION OCURV4131, RCURV(131, XRN(91, YORT1(9), YORT2(9) RIT3214

r RIT3215
DATA rjCUFV / 2., 4., 6., 10., 20., 30., 40.t 50.w 60., RIT3216
1 80., 100., 130., 200.1, RIT3217i
2 RCURV / O.17.0.37,O.48,O.69O.73,O.782,O.81,0.83,0.84, RIT32LO
3 0.855,0.865,0.874,0.814 / R 1T3219
DATA XRN / 0., 5., 7., 10., 20., 40., 100., 300., 600. /9 RIT32ZU
1 YDRTI / .07t.07,.05,.025, 5*0.0 19 RIT 3221
2 YDRT2 / .175,.175,.165w.12,.05,.03,.015,.005,0.0 RLT3222

c RlT 3223
C RIT 3224

CLM =CLI 171 * 57.291,76 * SRFF/SPLAN RlT3Z2.'
80O2X =YW( 1+NPNLS) - ~'WCI3 RIT3226
FKLI = 0.0 RlT3227
OCLI = 0.0 RlT 3228
FKL2 =0.0 RIT3229
DCL2 = 0.0 RIT3230
CIMO =CIM RlT32iI
CLM2 = C1(77) *57.29373 SREF/SPLAN RIT3232
RBAR =0.0 RIT3233

SR IT 3234
CLDF = C1164) RIT3235
CALL LNTP(CLDBt AKB, XCLDB, YAKD, 71, 2) RIT3236
FAK9 1.24 - .04 * RNOFT *CB * I.OF-6 RIT3237

*ý-,,,X.LT.1.0 ) FAKB = 1.0 RIT3238
AKB FAKB * AKB * SREF/SPLAN RlT3239

C MRIT 3240
H -1.41 +I.442*TR -1.26*TR**2 +.528*TR**3 RIT3241
C = 0.7125 -I.497*TR *I.4~7u*TR**2 -.6909*TR**3 RIT3242
EO = 1.0 + HDOB +C DOB**2 R173243

c R1T3244
FMACH = WPFFO RIT3245



FMCRO = CR172) RIT3246
FMLI = CR173) RIT3Z47
FML2 = CR174) RIT3248
IF( FMACH..GT.FMCRn I 3 MACH aFJ4CRO RIT3249
IF( SPEEOGF.FMCRO.ANOP.SPEED.LT.FML2 3CLMO= C1(76) *RIT3250

1 57.29578 * SREF/SPLAN RIT3231
IF( SPEED.GTI..0 3CALL ADCLISPEED, CLOPT) RIT3252
IF( SPEED.LT.FNIL2 3CALL ADCL(FMACHt CLOPT) RIT3253

C RIT3254
NI TW(l) RJT7255
00 100 1 -1I NPNLS RIT3256

C k113257
TC = TOM)i RlT3258
RLEOC = AA(NI) +BB(NI)*TOC(I) +CCiNl)*T0C(I)**Z RIT3259
1 4.OD(N[)*~TDCI13**3 RIT326U
IF( NI.UQ.B RLEGC - 0.88216 * IOC([)**1.606 RIT3261
RLF = RLEOIC * COAR(I) RIT3262
INFI SWP.EQ.0.OR*I.NE.NPNLS ) GO TO 90 RIT3263
RIIEOC -AA(NT) +BBINI)*TOCS + CC(NI)*TOCS**2 4.DOTNI)*TUCS**3 RIT32o4
IF( NI.EQ.8 ) RLEIJC = .8C216 * TOCS**1..606 RIT3265,
RLF =RLEfJC * CDAP2 RIT326&
TC Tncs R1T3Z61

C RI T3268
90 CONTINUE RI T3269

C RIT3270
RNLER =RLE RNOFT/10.0**3 RIT3271
COTANS - 5.0 -6.511 * XLFSW( I RIT3Z27
IF( SWPLE.GT.O.35 ) COTANS = l./TAN(XLESW(f)I. RIT3273

c KIT3274
OM4EGA, = RNLER * COTANS * SQRT(1. - (FMACH * COS(XLESWU~l))**2 )RIT3275
CALL LNTP(OMEGA, RT, OCURVv PCURV, 13, 2) R1T32 76
CALL LNTP(XLFSW(IbRMIN,XSWPL,YRMIN, 11, 2) RIT3277
IF(RT.LT.RMIN ) RI = RMIN RIT32 18
ORI 0.0 RIT32719

C Rl 3280
CALL LNTP(RNLER, ORTI, XRN, YDRTt,9,2) RIT3281
CALL LNTP(RNLER, DRT2, XRN, YDRT2,9,2) RIT3232
IF( TC.GT.U.03 IOPT =DRTI * (IC -0.03)/0.03 RI.T3283
IF( TC.GT.0.06 ORT DRTI + DRTZ (TC - 0.061/0.06 RIT3284
RI = RT + DRT RlT3285

C RIT3286
PT = RI -610.824 -RI) *(CLU f CONCL)/0.6 RIT3267

C RlT3288
IF(PI.GT.0.874 ) RI =0.674 RlT3289

C RIT3290
PRAP - R'3AR +RI IVL1+i1) - YUJLiiI)/oU02X I39

loo CflNT NUE RIT3292
C. RLI 3."93

AT = AR * IR/COS(SWPLE) RIT3294
DELR = 0.0482*AI -0.011C?*AT**2 +0.00i197*AT**3 RIT3295
1 -0.00004833*AT**4 RIT3296

C RIT3297
R = RBAR + DELR R IT32'-.3

c KIT 3299
FK =((l.-R)/CLMC) +R/(3.1415')*AR*EO)I SRFF/SP[AN R)T3300

C PR1T3301
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E 1./(3. 141,59 *AR * K) SREF/SPLAN RIT3302
DFLCI CLcJPT * (1.-El R1T3303
PRIMFK =o.518/SQRr(ARI RIT3304

C RIT3305c SWPC4 -SWPQC * 57.29578 RIT3306
1F( SWPC4.GT.60*O ) SWPC4 w 60.0 RIT3307
FP35 = DLNT(SWPC4v TR, XSWPv YTR, FEP35, 7, 4v 7, 2,2) R1T3300
FP7 = DLNT(SWPC4v TR, XSWPq YTR, FEPi, 79 4, 7, Z,21 RIT3309
IF( AR.LE.3.5 ) EP - . - (I.-EP35) * AR/3.5 RIT33LO
IF( AR.GT.3.5 )EP - EP35 + (EP7 -EP353*IAR-3.51/3.5 RIT3311

C RIT33t2
EPP - EP * (I.-DOB**2) RIT3313
AKD I.M(.14159 *AR * FPP) *SREF/SPLAN RIT3314

C RIT3315
C RIT33L6

Rfl = R RIT3317
H 1.1 KIT33 18
AR'rANS AR * TAN(SWPLE) RIT3319
IF( ARTANS.GT.3*5 IH =1.1 + 0.1*IARTANS - 3.5) RIT 3320
IF( SPEE0.GE.1.0 IPRIMEK -H/CLM SREF/SPLAN RIT3321

C RIT3322
IF( SPEED.LE.FML2 I GO TO 200 RIT3323
ZNDM =12. * lCUSlS.4PLF)**1.6) *(SPEED-FMCRO) RIT3324
FNDM =1.1(. + ZNDM + ZNDM**21 RIT3325
p = RO * NDM RIT3326
FK .((I.-R)/CLM +R/(3.14159iAR*E0II * SREF/SPLAN R1T3327
DFLCL -CLOPT RIT3328

Cl RIT 3329
Go Tn 500 RIT3330

r RIT3331
200 CALL KGIN(CLDB, FK, DELCL, SPEED, FK(Llt OCLII RIT3332

Irr( SPEED.LE.FMLI ) Gn TO 500 RIT 3333
C DRAG POLAR IS CALCULATFO BY LINFAR INTERPOLATICN BETWEEN THE RIT3334

C LIMITS FMLI AND FML2. RLT3335
c. RIT3336

ZNOM =12. * (C(JS(SWPLF)**1.6) * (FML2 - FMCRO) RIT3331i
FNDM = ./fl. + 21.DM + ZNDM**21 RIT3338
RL2 =RO * FNDM R1T3339
FKL? =((l.-RL2J/CLM2 + RL2/(3.14159*AR*EUII * SREF/SPLAN RIT3340
CALL ADCLIFML2, DCL2) RIT3341

C RIT3342
CALL KC.IN(0.50, FK, DELCI, FMLI, FKLI, DCLI) RIT3343

r RI1T3344
FK =FKLI +- (FKL2-FKLlr*(SPEED-FMLI)/IFML2--FMLII RIT334Si

DFIC.L = DCLI+ (DCL.2-DCL1)*(SPEED-FMLII/(FMLZ-FMLl) RIT3346
C ~RIT 3347

5010 !F% K PR INT ( ZZI.EO.O RETURN RIT 3348
WRTTr-(t 1000) SPEFO, FMACH, FK, DELCI, PRIMEK, AKDr AKB, RIT3349

I CLDB, CLM, SRFF, SPLAN, FMqCRO, FMLL9 FML2, RIT3350
2 RLF,PNLEP, OMFGA,R,RBAR,RT ,CLD,CUNCL,E.AR,SWPC4, RIT3351
:3 F.P, DOB,, SWPLF, FKLI, DCLI, FKL2, OCL2,PH411. RIT3352
4 , (TOCf I), CBAR(I),p XLESW(1I, YW(I), I .1,NPNLS),R1T3353
5 YW(1+NPNLSI RITS3354

C RIT3355
1000 FCIRMAT(5X, 'CflLl DUMP* 1flX, 7F15.5) IR 1f335b

RFTURN R1T3351T
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END RIT3358

CC 00169
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SUBRnUTINE ADCL(SPEED, CLOPT) RIT3360
C RIT3361
C POLAR AXIS DISPLACEMENT RIT3362
C RIT 3363

COMMON /BLKA02/ SREF, A1(432) RIT3364
RIT3365

COMMON /BLKGOI/ Gl(46), CLDO SEXW, G21331, SPLAN, G3(2019 R1T3366
1 ESWLE, G4(97) RIT3367

C RIT3368
CONCL - Al(276) RIT3369

C RIT3310
CLOPT - 0.0 RIT3371
IF (SPEED .GEe 1.01 GO TO 10 RIT3372
FnC , 0.06 * CLD R1T3373

RIT3374
IFI CLD.GT.O.O ) CLOPT - -. 001 ÷16.934*FC -216.2697*FOC**2 RIT3375

1 +1781.356Z*F"JC**3 RIT3376
IF( CONCL.GT.0.OICLOPT - CLOPT -. 0017 -1.1334*CONCL RIY3377

1 -- 1, 498*CONCL**2 *1.U605*CONCL•*3 KIT3378
IF[ A11234).EQ.8. I CLOPT - 0.51951 * CLD**O.75 R1T3319

GO TO 20 R1T3380
c RlT3381

10 BETAT - 10. RIT3382
IF( FSWI.E.GT.0.0 ) BFTAT = SQRTISPEED**2 -1.)ITANIESWLE) RIT3383
fnELCL = CLD * (0.25 - 0.225 * BETAT I RIT3384
IFI BETAT.GE.1.11 ) DFLCL = 0.0 RIT3385
CLnPT - DULCL RIT3386

c RIT3387
20 CLfPT a CLOPT SPLAN/SREF R1T3308

RFTURN RIT3389
FND R1T3390

CC 00031
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SUBR OUTINE KGI NICLDB, AKIN,DECLIN,SPEED, AKOUT,DCLOUTI RIT339?
c RIT3391
C COMPUTES POLAR USING LEAST-SQUARES CURVE FIT RlT3394
C R IT 3395

COMMON /BLKPRT/ KPRINT(50) RI. T3396
DIMENSION CL(11), CDL(I), SA{I12: REMfIl RIT3397

C RIT3398
DCL = CLOB/10.0 RIT3399
CLMI) 0.0 RIT3400

C RIT3401
DO 20 I = I , Li R1T3402
IF( I.NE.1 I CL(II) = CL(I-1) + DCL RIT3403
CLX - CLMI) RIT3404

C R 1T3405
CALL CDDRIICLX, SPEED, COR) RIT3406

C R IT3407
IF( I.EQ.1 CORO a COR RIT3408
DCDR = CDR - CDRO RIT3409

C R 1T3410
40 CDLIII AKIN * (CLMI) - OECLINI**2 + DCDR RIT3411
20 CONTINUE RIT3412

C R IT3413
CALL PLSQ(CLCDL, ?72,SAOEMAXERMS,EMEQ) RlT3414

C RlT3415
AKOUT = SAI) R IT3416
OCLOUT = -SA(21/(2.O * AKOUT I RIT3417
ERR .A(3) - AKOUT * L)CLOUT**2 R IT3418

C RIT3419
IF( ABS(ERR I.LT.0.001.ODR.KPRINT(14).EQ.0 ) GO TO 30 RIT3420

C R IT3421
WRITE (6,91'O0) SPEEOERRAKOUTDCLOUT, RIT3422

I AKIN, DECLIN, I CL(I), CDL(Ii, I - 1,7 ) RIT3423
1OOO FORMAT(IOX *KGIN* 5X,*MACH =*FS.5,2X*ERR =-*F8.5,2X,p4F8.5,/ RIT3424

I IX,, 4F8.5 R1T3425
C R IT3426

30 RETURN R IT 3427
END RIT3428

CC 00037
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SUBROUTINE COIZISPFEC, CL* AEROK, DELCI, PRIFE0, AKD, AKB. CDLI RIT3A430
C ~RIT343L.

C CO4PUTES DRAG DUE TO LIFT RIT3432
C RIT 3433

CCMMON /BLKPRT/ KPRINT450) R1T3434
RIT 3435

COMMON /BLKC01/ CI(100) RlT 3436
c R113437

CLPB - CI(63) RIT 3438
GLOB -Cl(64) RIT 3439

c ~RIT 3440
C RIT3441

20 CONTINUE RIT3442
COL NAEROK * (CL - DELCL I**2 RIT3443
IF( CL.LE.CLPB I GO TO 500 RIT3444

r RI.T3445
C DRAG DUE TO LIFT ABOVE POLAR BREAK RlT3446

COL CDL + PRIMEK * (CL -CLPBI**2 RiT 3447
IF( CL.LF.CLOBi I GO Tfl 500 RIT 3440

C RIT3449
C. DRAG DUE TO LIFT ABOVE DRAG BREAK ICLOBI R IT 3450

r R IT 345L
IF( SPEE~oGE.1.0 ) Gn TO 410O RIT3452
CUPCO AEROK * (GLOB - DELCL)**Z - AKO CLDB**2 K1T3453
1 + PRIMFK * (GLOB - CLPB)**2 RIT3454

OcoB a AKB * V'L - CLDB)**2 RlT 3456
DCrOf z DCOB + 0.08 * SORT(DCDB) RIT3457

RIT 34')8
CDL -COP01i + DCDB + AKO * CL**2 RIT3459

C RIT3460
4,00 IF( SPEFD.LT.1.O I GO TO 500 RtT3461
410 CnMTINUE RI1T 3462

CDL (AEROK - PRIMEK) ICLPB - DELCL)**2 R1T3463
I + PRIMEK * (CL -DELCLI**2 RlT 3464

c RIT 3465
C RlT 3466

C ~RIT 3467
500 CONTINUE R1T3463

IF( KPRINT(143.LE.0 ) GO TO 50 RIT 3469
WRITF A6,iO0OI SPEED, CL, CDL, AFROK, DELCL, PRIMEKv CLPB, RIT3470

I GLOB, AKO, AKB RIT 34711
KPRINT[14I KPRINT(14) - 1 RIT34 12

50 CONTINUE Rlt3473
RETURN RIT3474

1000 FORMAT (lOX, *CDL2 DUMP*/I IX, 7FI5o5 I RIT34 i5
ENn R1T34f6

CC =00047
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SUBROUTINE AERA(SPFED, CL, ALPHA) RIT 3478
r RIT3479
C CALCULATES ANGLE OF ATTACK RIT3480
C kIT3481.

C0'4MON IBLKCOlI C1(1001 RIT3482
C R IT 3483

COMMON /BLKGOI/ Gl(44), rDaI3. TOC, CLD, SEXW, SWPMCip RIT3484
I G2(30), AR, TR, SPLAN. G3(619 YIK, YOx, RIT3485
2 SIX, SOX, AR1, ý4(44h SULEI, G5(31, SWPQC, RIT3486
3 %WPLE, SWPTF, G6(961 kIT3487

C RIT3488
CnMMON /BLKA02/ SRFF, Al(432) RIT3489

C RIT3490
COMMON /BLKPRT/ KPRINT(50) RIT3491

C RIT1349I2
COMMON /B[KAOI/ NBOnYS, NNACS, NSURFS, NHT, NVT, [SWP, NPNLS RIT3493

C KIT3494
COMMON /BLKT22/ XIN13(10), YINI.3( 7, ZOUTI3110,7), LOUT14I(iO,7) RIT3495
COMMON /BLKMX2/ XSWPIB), YDY(6), FOA(8,6), XAB(6), YCO(8), RIT3496
I FKVOFM(6.81, XANGI1Oh, YRYQC(7), FRA(10,71 RIT3497
COMMON /BLKMX6/ XX(12), XY(71. XF(1201) RIT3496

C RIT3499
DIMFNSION CLTAB(131, ATARI 13) RIT3500
EQUIVALENCF (ClA -1(17)), (ALUCL(181H, (CLAWCL(54)), RIT3501
I (CLi (64))v (CLMAX,CI(651), (A#4AX,CL(6711, RIT3502
2 IDAMA/i.1-(681), (DFLvCl(691), (CLSC1(70))y RlT3503
3 (ARL3,CI(71)), (CDL,CIA6)) RlT 3504

C RIT3505
SWrFFPxSWPL F*57. 29578 RIT 3506
KPRT -KPRINT(17) RIT3507
CLVM1 = 0.0 RIT3508

C RIT3509
10 ALPHA =CL/CIA 4 ALO RIT 3510

IF( SPEFD.GT~.I.0 ) RETURN RlT35).!
IF( NPNLS.Gl'.1 Gr TO 2'j0 RlT3512
IF( AR..LE.ARLO GO TO 100 RIT3513

C R1T-35L4
20 cONTINUE RlT351J5

r RIT3516
IF( KPRT.GT.0 ) WRITE(6,10001 CL, ALPHA, AR, ARLO, CLM6X, CIS, RIT3517

1 DAMAX, CLA, ALO H1T3518
RIT35 19

IF LF. -CL S I GO TO 200RU30

C HIGH- ASPECT kATIO LIFT METHOD RlT3522
C RIT3523

DA =0.0 RIT 3524
DCL. = LMAX - CLS RIT3525
[14 = (CL - CLSI/DCL)**2 *DAMAK RIT3526

30 At. 0A =ALPHA + DA RIT3527
IF( rl-.LE.CLMAX )GO TO 200 RIT3528
Al.PHA = ALPHA + 5.0 RIT3529
IF( ILPHA.GT.90.0 ) ALPHA =90.0 KIT35 30

C RIT 3531
GO TO 200 R1T353Z

l00 CflNTrNtJF RIT3533
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C LOW ASPECT RATZO LIFT METHOD ***R1T3534

c RlT3535
AS - 0.0 RIT3536
Z - 2. * COS(SWPMC) / AR RlT3537
HOB a AMAX - 4S)/114.6 /AR *1.5 *ITR 4TA**2)/I1.+1P4TR**2)RlT3538
XEP . L.0014 -1.Ei69*HOB +3.0O21*H(JB**2 -2.001Z*HC)B**3 RIT3539
DCLFP - (Z + SQRT(1.e Z**Z)1/U{-EP*Z + SQRT(1. +(XEP*l3**2)) RIT3540
DCLPA - (DCLEP -1.1 * CLAW * 51.3 RIT 3541
CLPA -CIA * 51.3 RLT3542
OCI-) - - CIA *ALU RIT 3543
CLVMI - CLMAX -CLPA * SIN(AMAX/57.3) * COS(AMAX/57.31**2 -OCLO KIT3544
CLVM2 - CLVMl OCLPA * SIN(AMAX/57.3) * COS(AMAX/51.3)**2 RIT3545
IF( CLVML.IF-.0.0 ) DAP4AX - AMAX - CLMAX/CLA - ALO RIT3546
IF( CLVMI.LE.0.0 I CIS - CIA * IAMAX - 2.*Q)AMAX - AID) RIT3547
IF( CLVM1.LE.0.0 I GO TO 20 RLT3548

c RIT3549
co - T'AN(SWPTEI/TAN(SWPLE) RlT3550
BETA =SQRTI1. - SPEFD**2) RIT3551
ABEIA a 4.0/TANISWPLE) /11.-CO) * BETA RIT 3552
TOCR - TC RIT3553
IF( AI(234).EQ.9 ) 10CR m 0.0 P1T3554

C Rlr~3555
110 CLVOFM =DLNT(ABETA, CO, XA6# YCO, FI(VOFM, 6,s8,6,2,2i RLT3556

T52 = TAN(SWPLEI**2 RIT 3557
Fm = .SQRT((i. + TS2)/(BETA**Z + TS2)l RIT 3558
CLVA - IVOFM * FM SEX6/SREF RLT3559

C RIT3560
ATAB(11= 0.0 RLT 3561
DO 120 1 a 1, 13 RIT3562
1F( I.GT.1 ) ATAS(Iý ATAB(I -1) + 3.0 RIT 3563
AP4G = ATAB(11* 0.01745 RIT3564
OCLP =0.0 RLT3565
IF( ATAB( 1).LE.AS )GO TO 115 RIT 3566

C RIT3567
C TIP VORTEX EFFEFCT RlT'3568

c RlT 3569
Hn1B = (ATABIKI -AS)/114.6 /AR *1.5 *(TR4-TR*TR3/(1.,TR.TK*TRI KIT3510
XF-P =1.0014 -1.9619*HOB +3.002i*HOB**2 -2.0072*HOBf**3 RIT3571
1F( HOO.IE*.O. I XFP = 1.0 RlT3572
DCLFP -(U +SCJRT(i.+ZkZ))/IXFP*l + SQRT(1.+ IXEP*Z)**21) RIT3573
OCIPA = D[CLFP -1.) * CLAW * 51.3 RIT3574
DCLP = OCIPA * SINIANG) KIT3575

115 CC1NT INUF RIT 35-16
c LFAO)ING FOGF EFFECT (PA) RlT3571

RA =DINHTANG, TOCR, XANG, YVlrTOC. RA t1o,? IOv2--2) k1T3578
c RIT3579
C VORTEX BREAKDOWN EFFECT (FVL) RIT3580

x AR RIT3581
FVL = 0.0 RIT3582
IF( X.LT.3.37 ) FVL = DLNT(X9ANG, XX, XY, XFq 12, 7, 12, 4,2) RIT3583

r RIT3534
CLV fl.-RA) *FVL *CIVA * SINIANG)**2 * COS(ANG) R1T3585
IF( CLV.GT.CLVMZ 3CLV =CLVM2 RIT 3586
CLP CI PA *~ SIN(ANG) * CflS(ANG~)**Z RIT3587
CLTAR(1) = nCL(1 + CLV + CIP + OCIP RIT 3588
1Ff KPRINTIL7).EU.2.AND.I.FQ.1 ) WRITEC6,1.0021 RlT3589
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IF( KI'RINT(7I).EQ.2 I WRITF(6,100) CLTAB(I), ATAB|II, RA, RIT3590
1 CLP, CLV, OCLP RLT3591

C RIT3592
120 CONTINUE RIT 3593

C KIT 3594
IF( KPRT.GTO ) WRITEI6,1003) CL, ALPHA, AR, ARLO, Z, HOB, DCLPA, RIT3595

1 CLPA, DCLO, CLVMI, CLVM2, TOCR, CLVAP RA, FVL, RlT3596
2 ANG RLT3597

R1T3598
125 IFI CLVML.LF.O.0 ) GO TO 20 RIT3599
130 CALL LNTP(CL. ALPHA, CLTAB, ATAB, 13, 41 RIT3600

r RIT3601
Gn TO 200 R1T3602

C RIT3603
C CALCULATES ANGLE OF ATTACK AT HIGH LIFT BY MCDIFIED RIT3604
C WINSTAN METHOD. RIT3605
C RIT 3606
C R1T3607

290 CONTINUE RiT 3605
300 BETA = SORT(Il. - SPEED**21 RIT3609

BETAN BETA * TAN(SWLEI) RIT3610
A = DLNT(fiETAN,SWEEP, XINt3,YINI3,ZOUT13, 10,7,10, 2,21 RIT3611
EN DLNT(BETAN,SWFEP, XIN13,YIN13,ZOUTI4, 10,7,10, 2,2) RIT3612

r. RIT3613
r RlT3614

ACLARU = CLDB/CLA # ALO RIT3615
ELRK = YIX/(YIX + YOX) RIT3616
CLB = A * ACLARU,**EN * EBRK/ARI * CLAW * 57.29578 RIT3617

310 IF( CL.LF.CLD I GO TO 200 RIT3618
CLT = CLB + CL - CLDB RIT3619
ALPHA a ICLT * ART/IA * CLAW * 57.29578 * EBRKI)**(1./ENI RIT3620

c RIT3621
IF( KPRT.GT.0 WRITE(6,1004) CL, ALPHA, AR, A, EN, ACLARU, RLT3622

1 EBRK, CLB, CLDB, CLAW RIT3623
C RIT36Z4

200 CONTINUE RIT3625
IF( ALPHA.LT.6.0 ) GO Tf 205 RlT3626
COLA - CL * TANIALPHA/57.296) RIT3627
IFI CDLA.LT.CDL I COL = COLA RIT3628

205 RETURN RIT 3629
RIT3630

1000 FORMATI5X, *AERA DUMP HIGH ASPECT RATIO* /(IX,7FI5.51 I RlT3631
1003 FOR ATI5X, *AERA DUMP LOW ASPECT RATIO* /(1XTFl5.5) I RIT3632
1004 FflRMATI5X, *AERA DUMP CRANKED WING* /(IX,7FI5.5) ) RIT3633
1001 FORMATISX,*VORTEX LIFT*, 6F15.5) RlT3634
1002 FORMATI///5X,*VORTEX LIFT*, 8X,*CL*,12X,*ALPHA*913X,*R*, 13X, RIT3635

I *CLP*, !!X.*CLV*, I!X, *DCLP*- / P I T3,If
ENTRY AFRAL RIT3631

400 KPRT = KPRINT(17) - 1 RlT3638
ALPHA = CL/CLA + ALn RIT3639
IF( SPEED.GT.1.O ) RFTURN RIT3640
IF( NPNLS.GT.I I GO TO 310 R1T3641
IF( AR.LE.ARLO.AN0.Cg.VMl.GT.0.O ) GO TO 125 RIT364Z
GO Tn 20 RIT3364

C RIT3644
SNo R1T3645

CC 00168
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SUBROUTINE AFTCD(ALPHA, CDAFTI RIT3647
C RIT3648
C CCMPUTE DRAG INCREMENT DUE TO FUSELAGE UPSWEEP RIT3649
C RIT3650

COMMON /BL.KA02/ AI('33) RI T3651
r RIT3652

DIM-NFION X16), Y(4), Z(6,41 RLT3653
C RIT3654

DATA X / -5., 0., 5., 10., 15., 20. /, RlT3655
1 Y / 0., 5., 10.. 15. /, RIT3656
2 Z / 2*0.0, .01, .045, .125, .28, 0.,.0005,.013,.054,.142, RIT3657
3 .33, O.,.004,.0175,.065,.172,.41, ').,.014,.023, RIT3658
4 .085, .215, .53 I RIT3659

RIT3660
WINC = A11280) HIT3661
BFUS = A11241) RIT3662
AB AI(243) RIT 3663
19( Ag.EQ.0.0 I AB = 1.0 RIT3664
BAMX x A1(65) RIT3665
SRFF = AI(l) K1T3666

C. R1T3667
COAFT = 0.0 RIT3668
IF( BFUS.EQ.O.0 ) RETURN RI1"3669
AFUS = ALPHA - WINC R1T3670
BMA - BFUS - AFUS RIT3671

RLT3672
DCO = DLNT(BMA, AFUS, XtY,Z, 6,4,6, 4,2) RIT3673
CDAFT - DCD BAMX/SRFF , AB/I.5 RLT3674

C RIT3675
RFTURN RIT3676
END RIT 3671

CC 00031
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SUBROUTINE TDRG(ITRIM, SPEED, OCLT, DCCT) R IT 3679
C RlT3680
C COMPUTES EFFECT OF TRIM R 1T3681
C RI1T3682

COMMON /BLKAO2/ A3(280), XLEC II), A4(1421 RI 13683
C RI1T3684

COMM4ON IBLKA03/ AI( 10), XCGI ZCG, CPAC, A247) RlT36d5
C RIT3686

COMMON /BLKGOI/ GI(82), CB, YB, XEI, CRXv G2(22)1, XH, OMEGA, R113687
I G3(90) iWIT3b88

C RIT13689
COMMON /BLKCOI/ CL,CO,CM,ALPHA,C1(6JDH,FK,DE,'-L,CMO,DCMCL,XACWB, RIT3690
I C2(39)9 CLAT, AH, BH, HSTAR, CH, ABREAK, CLOM, P113691
2 CLPB, CLDB, CLMAX, C3(22), XACS, C4( 12) P11:1692

C R11'3t9 3
['CIT = 0.0 RIT3694
UCOT =0.0 P 1T3695

C RIT3696
CGOCR =(XCG -XLF(1)J/CRX R 113697
XAC =XACWB R 1T3t69&
IF( CL.GT.CLDB IXAC XACWR 4 (XACS - XACWFI) * ((CL-CLOB)/ RIT3699

1 (CLMAX-CLDB))**2 H IT3700
IF( Ct G1T.CLMAX )XAC =XACS RIT3101
1FI SPEEO.GE.l.') I XAC XACWB RIT3702
r)CMCL -(CGOCR -XACWB) * CRX/CMAC PR1T3703
IF( TR~IM.EQ.1 OH =0.0 RLT3704

C RI 13705
CLTAIL = dAT (ALPHA - HSTARI + CLO)H * CH RIT3706
CLW B =CL - Cl-TAIL RIT3707
XLT = XH *CUISIOMEGA - ALPHA/57.3) /CMAC R 1T3708

C PIT 3109
CM = CMO +(CGOCR - XAC) *CRX/CMAC *CLWB -CLTAIL XL RITP131L0
1F( CLOH.FQ.O.O.OR.XLT.EQ.O.0 ) GO TO 60 RI1T3711
IF( ITRIMP.EQ.1 ) DH =CM /(CLDH * XLTI R1T3712
IF( !TRI'4.EQ.1 ) CM =0.0 R. IT3713

C PI1T3714
60 CONT INUE RlT3715

k I13716
IF( I)H.EQ.0.0 I GO TO 100 PIT3717
DCLT = DH*CLOH RIT3118

c R11 3719
ocDI AH*DH**2 4 BH*DH*A ALPHA -HSTARI R113720
IFýALPH-A.GT.ABREAK) OCOT DCOT + CH*DH*(Al.PHA-A8REAK) P173721

C D 'J 7~
100 RETURN Hi -37

END R 11 3124

CC =00046
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SUBPf)UTINE DMINISPEEDt RNOFTt CDMINI RLT3726
C RIT3727
C MINIMUM DRAG RIT3728
C R.T3729

COMMON /BLKAOI/ NBODYS, NNACS, NSURFS, NHT, NWT, ISWP, NPNLS RlT3730
c RIT373L

COMMON /BLKA02/ SREF, AI(1031, BASEIlO), A2(3191 RIT3732
C RIT3733

COMMON /BLKC0O? C1418), TCD(5i), CDFUS(S), CDBOD(51* C2(591, RIT3734
1 COMISC, C3(7) RLT3735

C RIT3736
C RIT3737

CDFUS(5) - 0.0 RIT3738
COBOD(5) = 0.0 RIT3739

C KIT3740
FMISC = A2(128) RIT 3741

C RLT3742
CALL FDRG(SPEEO, RNOFT) RLT3743

C RIT3744
CDMISC - (TCD(l) + TCD(2) + TCD(3)) . FMISC 0.01, RIT3745
CALL ADJUST(2,O, SPEED, COMISC) RIT3746

C RIT3174
DO 20 1 = 1, NBODYS RrT3748
CALL BDRG(SPEED, BASE(IW, SREF, COB) R1T3749
I[:( I.FQ.1 i CDFUS(S) = CUB R1T3750
IF4 I.GT.1 ) CDBOD(5) = CDBOD(5) + COB RIT3751

20 CONTINUF RLT 3172
C RIT3753

TCD(5) = CDFUS(5) + CDBOD(15 RIT3754
C RIT3755

CALL WDRG|SPEEDI RIT 3756
C RIT3751

CDMTN = TCD(I) + TCD(2) 4 'CD(31 ÷ TCD(4) . TCDI5I RIT3758
COMIN = COMIN 4 COMISC RIT3159

C RIT3760
C RLr3761.

30 kETtJRN RI IT 3762
ENO RIT 3763

CC 00038
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SUBROUTINE FD4G(SPEED* RNGFT) RIT 376
A ~RIT37Z&6

c T141S SUBROUTINE CALCULATES FRICTIOh, FOP AKt) IN~TERFERENCE RIT3767
-C orR IT 3168

COOMON /51IKAOII NdDDDlSt NNACSs NSURFS, 9 t4J NVT, ISWP* NPNLS, RIT3769
COh4MON /BLKA02I SREFt AR, TAPRv SWPL.EP RIT3770
1 SLEI4110)t SWIotlO). SHGT(10)s BAWETILO)i BOP*1O), RlT3171
2 8140(10), BAMX(101, 6ABSSLIOD BINStIOD, BIBT1IO), R1T3772
3 8ASE(10)v ELEN(LO;', EWID(1O). ENT4G1iIO, R1T3773
4 EAQFT(IO)v EAU4X(IO), EIN(kOi, EXIT(1O), ELNS(I01, RIT3774
5 ELOT( 101, EOF(IO), ENO( 101, CBAR(1O), TW, R1T3715
5 XLE~U- YWW, VS, CR, 502, BFIJ5, FMISCt ASr AFTAW, RIT 3776
6 TD),7Ct10), AwET( 10). SWMTv SPLAN, CCNCL, R1T3777
7 TWIST# PThd!SI, WINZ., XLE(IIl, CRIW(111, YW(II1, RIT3778

68 XPIVOT, YPIVOT, XAPEX, AFTSW, AFTCO, AFTOC, RIT3779
9 SBAR(1O)p TS(I0), SCAMdl01. STOCtIO), SAWETtIDI, RIT3780
I SMTS10(10), SHF( 10), SWL(I0)v SWT(L0)v STAPR(L19 RIT378L
2 SCR103,t HTLF. HTY, 1-17, IITINC, RIT3782

C RIT3783
COMMON IBLKCOI/ C1(1819 TC015) CDFUS(519 C08O0(519 CONAC(4)v RIT3784
I CDWING(4), CDg, 4419 CDVT(4), CDSURF(41, C2147) RIT3785

r RIT3786
COMI'ON /&LKOV3,f OV3Al7),jp it V38(41 RIT3787

( RIT3768
COMMON IBLKSURI SLR(1621p TPB(5,I0), 1RNt5,10), TRUI5910)t R1T3T899

1 TRL(5,l0), TRS(5,103) RIT3790
CO'4MON /BLKG01/ FRBO01IO), GlU:;0), FRNAC( 101, G2173), RLT3791
I SWPMT, CBAR2# CLDS, TOCS, SWET, G~31821 RIT3792

RV?3193
CRTTM - C2( 19l RIT3794
XTR - 0.0 AIT 3795

c RLT 3796
DO 10 1=1,3 RI T3791'
TCD(I) - 0.0 R 1T3798
CDFUS(I)a 0.0 R0T3799
CConDlDII = 0.0 RIT3800
ZONAC(I) - 0.0 A1T3801
CC4 ING(o)1 0.0 RIT3802
CDHTtI) -O .L RIT 3803
CDVTfI) =0.0 RLT3804
" MCD0UpFf1)= 0.0 RIT3805

10 CONTINUE RIT3806
r RIT3807

Bnn 8 Cq NTRIBUTIONS RIT 3808
IF (NBODYS.EgI.01 Go rO 30 RIT3~jf9
0C 20 1 =I,NBODYS RIT3810
IF( J.GT.0 ) XTR - 'ýRB(JI) *BLENUI' RIT3SII
CALL CFEQtRNOFT,SPFE0,BLENII),XTRCDFI RtT38IZ
CALL FFACT(1, FRBOD(II, 0, 0, SPEED, 0.0. FF1 RIT3813
ORAG =rDF*BAWET(I1/SREF R1TJ814

V4.-Q.11 GO TO 25 T35

FI = 6~01) RIT3816
*IF( SPEEL'.GI.1..0 I Ff 1. RIT3617

CECW3D(1) =CDBOD(U O) l RIT38LO
CDF300(2# = COBOD12) +URAG*(FF -1.) RIT3819
CDP/M)(3) = C0t8OD(31 + D'RAG*FF*(FT - 1.) RJ T

-4820
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* GO TO 2o RI? 3821
25 RtFFUS -RNOFT*Bt.EN(l3 RIT3822

-CALL IFACT(I, REFUS, CRITMv SPEED, FI) RIT3823
CDFUSM a DRAG RI? 3824
CCIFUS(2 - DRAG*IFF -1.1 RLT 3825
CDFUSM3 - DRAG*(FF3*(FI -1.3 RIT 3826

20 CONTINUE RIT3827
c RLT3828
c NACELLE CONTRIBUTIONS RIT3829

30 IF (NNACS.Eg.OI GO TO 40 RIT3830
00 35 1 -I.NNACS RIT 3831
IF( J.GT.0 I XTR a TFN(J,!3 * ELENf 1 RIT3832
CALL CFEQ(RNOFT.SPFED.ELENIIJXTRCOF) RIT3833
CALL FFACT(Z, FRNAC(1)v 0, 0, SPEED, 0.0, FE) RIT3834
DRAG - COF*EAWET(I)/SREF RIT38 3S
Ft EOFM1 RIT3836
IF( SPEED.GToI. I FI a 1. RIT3837
CDNACMI a CDNACI 1) + DRAG RLT 3838
CONACM2 w CDNAC12) * ORAG*4FF -1.1 RIT3839
CDNAC() wCDNAC13) + ORAG*FF*IFI-1.1 ALT384")

35 CONT I NJE fk IT 3841
C RIT3842
C WING CONTRIBUTION Rl'(3843

40 IF (NPNLS.EQ*OI GO TO 50 RIT3844
DO 45 1 - I, NPNLS RIT3845
1Ff J.C.T.O I XTR aTRUIJqI3 * CSAAJII) RI? 3846
CALL CFEQJCRNOFT,SPFEO, C8AIk(1), XTR, CDFUI RIT 3847
IF1 .J.GT.0 I XTR a TPL(Jo1) * CBARIII RI? 3848
CALL CFE(JURNOFTSPEED, CBARfI), XTR, COFL) RIT'3849
COF -0.5 *(CDFU +CDFL) RI1 3830

C ~RIT 3851
CALL FFACTC39 TOCI I), TW, CAMMK, SPEED, CRITM, FF3 RIT3852
1Ff I.rQ.I ) CALL IFACT(2, SWMT, CRITMv SPEED, F11 RL13853
DRAG aCDI-*AWET(I)/SRSF RI? 3854

C R IT 3855
MF ISWP*Lr.C.AND.I*EO..NPNLS I CALL CFEQ(RNOFT,SPEED@CBARZ, RIT3856

I O.0,CDF) IUT385 T
1FI 1¶~wP.GT.0.AND.I.F0.NPNLS ) CALL FFACT13vTOCSvTlmCL0Sv RIT3858

I SPFEDICA ITMFFI RIrT3859
IF( ISwP.GY.O ) CALL IFACT(29 SWPMT, CRITMv SPEED, Fil RIT3860
1Ff [SWP.GT.O.AND.I.EQ.N~PP4LS ) DRAG v COF SWE? SREF RIT3861

c RIT3862
CDWilNG(tlm COWING(I: + DRAG R 113866

C ll1N',' s '=CWINrli + DRA(Y*IFý-L.3 RIT3864
CDUINGf31= CDWING(3 + DRAGk',FF*(Fl-1.l RIT38b5

45 CONTINUE R1T3866
C RIT 3861
C SURFACF CONTRIBUTIVVW' RIT3868

50 IF (NSUPFS.t Q.I) GO ).- 6C RIT3869
NSURFI NSURFS - I RIT 3870
VU 55 1 =It NSURF1 RIT 3871.
MF J.GT.O I XTR a TRS(Jv13 * SBARII) RILT3872

CALL CFEQ(RNOFT, SPEED, SBAR(III XT~o COFI RIT3873
CALL. FFACT(3, STOCII) TSI II, SCAM1II, SPEcO, 0.0v 7FF) RIT3874
CALL IFACT(3. SMTSWUIv CRITM, SPEED, F11 RIT387S
IF( SPFFDLE.l. I FT -Fl * SH-F(I) R113816
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DRAG = CDF*SAWET(I)SREF 
r3877IF ( I. EQ. I.AND. NHT.GT.0) GO TO 100 RIT3871

200 IF I NHT.EQ.O J GO TO 260 RIT3879
IF ( I.EQ.2.AND.NVT.GT.OI GO TO 101 RIT3880

201 IF (NVT.EQ.O) GO TO 270 RIT3880
IF I I.GT.2 I GO TO 102 RIT3881
GO TO 55 RIT 3882

260 IF ( I.FQ.I.ANO-NVT.GT.0 GO TO 101 RIT3884iF ( NVT.Eo.O I GO TO 102 
RIT3885210 IF ( I.GT.1 I GO TO 102 
RLT3866GO TO 55 
RIT3887100 CDHTI4) - DRAr- 
RLT3888CONT(2 - DRA6*,(FF-1.1 
RIT3e88COHT131 - DRAG*FFlFI - 1.1 
RIT3890GO TO 200 
RIT3891101 COVT(Il - DRAG 
RIT3092CDVTI2) - DRAG*IFF-1.) 
RIT3893CDVT(3) - ORAG*FF*IFI - 1.) R1T3894Gn Tfl 201 
RIT3895102 CDSURF(11 w COSURF(II + rRAG 
RIT3896COSURF(2) - COSURF(2) + DRAG*IFF--Ij 
RIT3897COSUPFI31 - CDSURF(3) + ORAG*FF*IFI - 1.) RLT3898GO TO 55 
RIT389955 CONTINUF 
RIT390060 CONTINUE 
RIT3901On 70 1 - 1,3 
RIT3902TCDIl) , CDFUS1|I f CDOOD(II + CDNACiI) *CDWING4I) RIT3903I *CDHT(I) + CDVT(I) t CDSURFII) RIT3904a70 CoIJT INU• 
1 3 0RETUP1N RlT3905

EN, RrT3906
RIT"390 /

CC - 00143
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SUBROUTINE CFECIRNOFT,ZMACHtCBAR,XTR,CF) RIT3909
C RIT3910
C THIS SUBROUTINE CALCULATES THE SKIN FRICTION COEFFICIENT RIT3911
C USING THE WHITE-CHRISTOPH TECHNIQUE. RIT3912
c RIT 3913

COMMON /BLKPRI/ KPRINT(50) RIT3914
CnM4MON /BLKAO3i ROUGHK# Al1 193 RIT3915

C RI T3916
FTURBIX) - T*F**2*0.430/(ALOGIO(RNL*X*T**1.61*F))**2.56 RIT3917

c RIT3918
FLAMMY a 1.3Z8*CFCFiL/SQRT(Y*RNLI RIT3919

c R IT 3920
FPRIMXIX - 0.434.T*F*F*((ALOG1O(RNL *X*T*01.67*F)3**(-2.56) RIT3921
I -1.11178*(ALOGIO(RNL *X*T**I.6l*FlI**4-3.5611 RLT3922

C RIT 3923
IF( KPRINTIL9),GT.0 I WRITE46,10O1) RNOFT.IMACHoCLAR*XTR*RDtJGHK RIT3924
IF( CBAR.LE*.O..OR.CBAR.GTwl0000.1 GO TO 500 RIT3925

c RIT3926
ZMACH2 v ZMACH*LMACH RI1T 3921
T =1.0/11.0+ 0*178*ZMACH2) RIT3928
F -1.0 +. 0.03916*ZMACH2*T R1T3929
DXNPI u 0.0 RLT 3930

RNO - 0.0 RIT 3931
ANL w RNOFT RIT 3932
IF( ROUGI4K.LE*0*0 I GO TO 5 RI T3933

C RIT3934
RNL - RNOFT * COAR RlT3935
AKI= 37.507 +4.615*ZMACH,2.949*ZMACHZ.4.L32*ZMACH*LNACHZ RIT3936
RNCO - AKLI*CBAR*lZ./ROUGHKI**1.0489 RIT3931
IF (RNL.GT.RNCO) RNL - RNCO RAT 3938
RNL - RNL/CBAR RIT3939

5 CONTINUE RLT3940
c RIT3941

CFCFIL (to 11040.256*ZIIACH21**(-.L1 RT34
IF (XTR.LE..0.) GO TO 100 RIT 3943
OXN m 0.1 * XTR RIT 3944

C R LT3945
t0 op a FPRIMIOXNI R IT 394c,

IF (OP.EQ.0.01 GO TO 200 RIT 3947
DXNPI z DEN - IDEXl * FTURB(DXN) - XTR *FLAMIXTRII/OP RIT 3948
IF ( OXNPI.LE.O.01 OXNPI a 0.5 *DXN RIT3949
DX xABSIDENPI - DXNI RIT3950
fly - 0.0001*CBAR P11 3951
IF IDX.LE.DYI GO Tn 20 RI T3952
DXN -DXNPI RkIT3953
GU TO 10 RIT3954

C ~RIT13955
20OXP aDXNPI+ *COAR- XTR RIT 3956

CF = fXP/I:BARI*FTURBIXPI R IT 3951
GO Tn 300 idIT3958

r R0To959
100 CF FTURBfCBAR) RIT3960

GO TO 300 RLT396L
r RIT3962

200 WRITE (6,10001 DEN, RNL RLT3963
CF =0.0 R IT 3464
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300 CFRAR - FTURB(CBARI RIT3965
IF (KPRINT(19).EQ.0) GO TO 400 RIT3966
WRITE(691003) CFP CFBAR, DXNPL, CFCFIL, RNL, ONCO RLT3967

C RlT3968
400 RETURN RIT3969
500 CF u0.0 RIT3970

WRtTF(6910021 CBAR RI1T39 71
RETURN R IT 3972

c RIT 3973
1000 FnRMAT :10X*SUBROUTINE CFEQ WILL NOT CONVERGE*/ IX93FIS.7 I RIT3974
L001 FORMAT(IOX,*CFEQ INPUT*t lPEIS.4v,0P4FL5.7 ) RIT3975
1002 FORMATCIOX,*CBAR m*v1PEI4e5v2X,*OUT OF RANGE IN CFEQ9 Cv: SET EQUALRIT3976

I TO ZERO* // )R IT3971
1003 FORMATIIOX,*CFEQ OLJTPUT*q 4FI5.79 IPZE15.4 IRLT3978

FNO RIT3979

CC 0007L
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SUBROUTINE FFACT(ID9GEOM# TYP.C-DSPEEDCRITPFF|

C THIS SUBROUTINE CALCULATES FORM FACTORS FOR EACH COMPONENT, RIT3983
ITYP - TYP RIT3984
FF - 1.0 RIT39&5
IF (SPEED.GT.I.O) GO Tf 40 RIT3986

RIT3989

C FUSELAGE OR BODIES (ID-i) RIT3990
10 FR - GEOM RLT3991

FF 1 .-0 t 60./FR**3.0 + 0.0025*FR RIT3992
GO TO 40 RLT3993C~R IT 3994

c NACELLE (I1021 RIT3995
20 FR a GEOM RIT3996

FF a .10 + 0.35/FR RIT.3998
GO TO 40 RIT"3998

C WI G N RIT 391ý.;

WING AND SURFACES 110=3) RIT4000
30 TOC m GEOM RIT4001

TnC2= TOC*TOC RIT4003
IF (ITYP.LE. 71 FF a 1.0 +4 I.44*TOC + 2.00*TOC2 RIT4004IF ([TYP.EQ. 9) FF v 1.0 + 1.2 *TOC + J00.*TOCZ*TDC2 RIT4005IF (ITYP.GE. l0.AND. ITYP.LE.201 FFPP 1.0 + L.68*TOC +3.*TCC2 RIT4006IF (ITYP.NE. 8) GO TO 40 

RIT4007DELTAM = SPFED - CRITM RIT4OOTIF (DELTAM.GE.n.O) ZK = 0.202 
RIT4009IF bDELTAM.LE.-.2) ZK = 0.12 
RIT4•O0IF (DELTAM.GT.-.2.AND.DELTAM.LTfO.O) ZK 0.202 • .8972*DELTAM RIT40LII 2. 1944*DELTAM**2 -1.2340*UELTAuiI**3 
RLT4O0ZFF LZK*CLO/.4+.I.44*TOC + 2.0*TOC2 *1. RIT403

40RITT013
4•0 R TURN RIT4OL0

END RIT4015
RIT 4016

CC 00036
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SUBPOUTINE VFACT(IDvPAFPAM*CR1TNSPEEDqFY RIT401 8
C RIT4019
C THIS SUBROUTINE CALCULATES INTERFERENCE FACTCRS FOR THE RIT4020
C rUSFLAGE AND LIFTING SURFACES. RIT 4021
C RIT4022

DIM4ENSION XkIACH(71,REFUS(919 WBR(63) RIT4023
C RIT4024

DATA XMACH / 0.2590.490.6,0.7,0.8,0.85,0.9 /9 RIT4025
1 RFFUS / 3.0,10.920.930.,40.,60.,80.,ZOO.,100000./, RIT4026
I UBR / 1.063,1.029.979,.9559.926,.902,.867* RIT4027
1 1.076, 1.036,.996,.9729.942,. 9Z,.884. RLT40Z8
I 1 .06691.059,1.02,.996,. 968,.943,.9t, kJT4029
I 1.044,1.049,1.031,1.013,.988,.968, .939, RIT4030
1 O.993,L.018.1.032,l.015,1.003,.993 1.973, RlT403L
1 0.940,0.992,1.018,1.014,1.014,1.01,1.007, RLT40-2
1 0.932,0.984,5*I.015, RIT40 3
1 0.9241O.rs76#5*1.015*0.92490.976,5*1.015 IRIT40-I

c RIT4035
FT 1.0 RLT4036
IF ISPEEO.GT.I.01 GO TO 30 RIT4037

C ~RL T4038
GO TO (10,20920) ID HIT4039

C R1T 4040
C FUSELAGE COROFLATION FACTOR (RWB) R IT 4041

10 PARlO PARAM/10.0**6 RIT4042
Xmi CRITP4 - .1 RIT4043
XM = SPEED RIT4044
IF( XF4.GT.XMI I XP4 - XMI RI.T4C45

C RIT4046
Ff DLNT( XM, PAR10, XMACH9 RFFUS, WBRr 10,19292,) R1T4047
RWR w Fl RIT4048
CO TO 30 RIT4049

C ~RIT40' 0
C LIFTING SURFACES RIT4OA

20 A =COSIPARAM) R11'4052
IF (A.GE.0.75) RIS - -.9S46 45.3568*A -4.5389*A*A *1.2487*A**3 RIT4053
IF (A.GT.0.65.AND.A.LT.0.751 RLS-.9966 -.752*1.75-A) RIT4054
IF (A.LE.0.651 RLS - 0.9214 RIT40!55
B =SPFED - 0.25 RITr4056
IF (B.LT.0.C.II 0=0.0 RIT4057
RIS wRIS - .0015 + .1818*B -. 2756*5*8 + I.0677*8**3 RLT4058
FT RLS*RWF; R1T4059
IF (Tfl.EQ.31 FT PI.S RLT4060

r R1,14061
30 RFTUPNJ RIT4062

END RIT4063
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C SUBROUTINE WVPGIFNACIII Rlr4O65
C COMPUTES TOTAL AIRPLANE WAVE DRAG RIT4066

C 
KIT4068

COMb40N /SLKAOZ/ SREF# A1(531, SNO(l01,RT07I SANXIIO)g BABS1IO,, BLNS(1011, RIT40722BIBTIIO), BASEIIO)t E1140), EAPEIlO), EIN1lO), RIT40733 EXIT(1oI, fLNS(lOJ, ELBTIO0), EQF(10)g ENO(I~O) RIT40744WI('95), SI(301, STOCIlO), SZ(30), AIT,4075c 5 SWLIIO), SWTI 10), STAPRIIOI, SCR(IO), S3141 RIT4076C ~R 1 r40 177COMMON /BLKGOI/ FRBCV(lOp,ARS(10),SSEX(10o,FRNACfIOv 
SWPLEV RI114076I SWPQCv SWPR4C, SWPTEv 0O8v TOCW, CLO, SEXW, 8I(311,f(I14079

z AR. TAPRv SPLAN, GL(20)v ESULE, FSWTE, G2196) RIT4080c 
RIT408LCOMMON /BLKWPD/ WPD(91 
RlT4082

COMMnN /BLKSTA/ BETA RIT4083

COMMON O'SLKCOI/ ClCIS), TCOM5, CDFUS(51, COSOD(S, CDNAC(4)9 RIT4086
1 COWING(419 CDHT(4)o COVTE4)v CDSURF(441 C2(47) RIr40U7c 

RIT408B
TCJ4)z0 

RIT4089TCOF(41 - 0,0 RIT4090CoFIJS(4) a 0.0 RIT4091CDO flOI4) - 0.0 RL74092CONAC!(41 - 0.0 RIT4093C O W G ( 4 ) 0 . 0R I T 4 0 9 4COHT('.) w 0.0 
RIT4095CDVTf41 a 0.0RT49

C CDSURF141m 0.0 RIT4097

IF( FMACH.LF.1.0 I RETURN 
1RL4099BETA S QRT( FMACH**z -L.1RI4OC 

RIT4100c Bnny CONTRIBUTIONS 
RIT4102IF( NBODYS.FQ.0 IGO TO 100 
RIT4103

C 00 50 1 a11,NOODYS T44RIT4105
CALL COWN(BAMX(l), BINSII), 0.0, Cohl) RIT4106REX w SORT(BASS(I)/3.14

1 5 9) RIT4107CALL COWT(BAMX4I)9 BSITMK, REX, CDW21 R!T41108r 
R114i09IF( I.EQ.1 I COFUS(41 w(COWl + CDWZ) *BAMX(I.I/SREF RITd.IiO1FSNO(I).EQ.0.O J 8NnOI1) L.0 
RIT4111!F( 1.GT.1 ) COBOO(4) CDBcID(4) + *~ *D2*AKL/RFB~ )l4155, CONCINUE 
RIT41.13C 
RIT4114c NACELLE CONTRIBUTION 
RIT4115100 1Ff NNACS.EQOo I GO TO 200 
KIT41i6C 
RIT4117DO ) JO 1 -1, NNACS 
RIT41ILSRIN xSW)RT(FIN(II/3.1,415

93 1 
RIT4119RFX =SQPT(EXTTII)/3.1

4 1593) RIT4120
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C RIT4121
CALL CDWN(FAMX(I), ELNSI I)s RIN, COW1, RIT4122
CALL COWN(EANX(I)i ELBTII)v REX, CDW2) RIT4123

C RIT4124
IF( ENO(II.EQ.0.0 ) ENCI! - 1.0 RIT4125
CONACM4 a (COWl + CDW21 * EANXIII/SREF *ENaIl; + CONACM4 RIT4126

150 CONTINUE RlT4127
C RIT 4128
C WING CONTRIBUTION RlT4L29

200 UPD(I) - AR * (I .-DOB)**2 * SPLAN/SEXW RIT4130
WPD(2) -TAPR/I(.-D0B*(I.--TAPR)I RIT41.3I
WPO(3) - ESWLE R1T4132
WP(DM - ESWTE ft T 4133
WPD(51 - FMACH RIT4134
WPD(6) = SEXW/SREF RIT4135
WPD(7) - WMI) 1 RIT4136
WjPM8)(8- CLO RIT4.137
WPD(9) -TOCW RIT4138

tOC RIT4139
CALL CDWW(COWII RIT4140
COWING(4) -COWl RIT4141

C RIT4142
250 1Ff NSURFSLE.1 I GO TO 300 RIT4143

DO1 290 J -2, NSURFS R IT 4144
J- RIT4145

C RIT4146
WPDIl) ARSM! RIT4L47
WPD(2) -STAPR(H RIT4148
WPD(3) - SwIll) RIT4149D
WPfl(4- SWTM1 RIT4150
WPDI6) - SSFX(!)/SRE-F R1T4151
WPD(7) - S1(10+I) RIT4152
WPOI8) = 1(20+11 RLT415 3
WPD19) = STfOcMl RIT4154

c RLT415 5
CALL COWUICOW).) R1T4156
Iýf T.EiQ.1.AND.NHT.GT.0 )COITI'u) -COWL RIT4157
IF( NHT.[Q.0 I GO TI) 260 RIT4158
IF( 1.EQ.2.AND.NVT.GT.0 I CDVTM - COWL RIT4159~
IF( NVT.EQ.0 I GO TO 270 RIT4160
1F( I.GT.2 I COSUIF14) -COSURFM4 + COWl RIT4161
GO] TO 290 RI T4162

C RIT416 3
260 IFf 1.EQ.I.AND.NVT.GT.0 ) COVT(4) COWL RIT4164

IF( NVT.FQ.O ) GO TO 280 RIT4165
270 1F( I*GT.l I CDSURF(4) CD-nURFM4 CDWL lr4~

G1 TOl 290 RIJT4161
C RIT4L68

280 CDSURF141 COSURFM4 + COWL RIT4I60
290 CONTINUF RIT4170

c RIT4171

300 TC014) = CfOFUS(4) *CDBOO(4) 4-CDNAC(4) *CDhINGC4) *COHT(4) RIT4172
I *COVTI44 + CDSURF(4) RLT4173

RIT4174
c RIT4175

RETURN R1l 4176
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SUBROUTINE CO•w(ANAX9 XLNOS9 RINt COW) RIT4|19

C RIT418O
C NOSF WAVE DRAG 8B00Y COMPONENT) RIT4IBI
C RLT41B2

COMMON /BLKBTA/ BETA RIT4183
RLT4184

DINEF SION XLO(7)l YBETA(41, FCDW(7O,) RLT4185
RIT4186

DATA XLD / 1., 2., 3., 4.9 6o. 8.. 12. °T RIT4187
I YBETA/ 0.0, 0.32, .458, 0.6633 /, RIT4188

2 FCDW / *1656,.06lT,.O373,.02o7,.0198,.O49,.0083, RIT4L89
3 .Z376, .12569 .088, .0619 .0308, .0177, .0082, RIT4190
4 .2952, .1667, .1067, .066, .0311, ,0I75,.0081, RIT4191
5 .3816, .2010, .1031, .0624,.*0297 .0172,.0079 f RLT4L92

C RIT4193

CDW - 0.0 RIT4194
IF( ARAX.LE.O.0) GO TO 50 R1T4L95
DMAX-SQRT(AM AX/0.7e53S8 ) RIT4196
FLID=XLN.S/DMAX RIT4197
IF(RIN.GT.O.0O GO TO 40 RIT4198
IFf ELOO°LE°0.0 ) GO TO 50 RIT4199

C RIT4200
IFE BETA.GE.O.6633 ) GO T' 20 ITO4201

C RIT4202

10 COW - OLNT(ELOD,BETA, XLCt YBETA, FCDW, 7,497p 292) RIT4203
Gn TO 50 RIT4204

RIT4205

20 X a BETA/SQRT( .÷ FLOO**2) R1T4ZOb
COW w (1.2 + 1.15 * X)/(1. + 1.9 * X) M1. * ELOD**2) RIT42C7
GO TO 50 RI T. 4208

C RIT4209
C RIT4210
C FOR A BODY WITH AN OPEN NOSE, SUCH AS A NAC-LLE, THE CONTRIBUTION RIT4211

C OF THE NOSE TO THE TOTAL BODY WAVE DRAG COEFFICIENT IS COMPUTED ASRIY4212
r INDICATED BELOW. (THE EXPRESSIONS USED FOR OPEN AND CLOSED BODY RIT4213

C BOATTAIL CONTRIBUTIONS DO NOT REQL,•RE THIS OISTINCTION--SEE COWT.)RIT4214
C R1T4215

40 SQRTB = SQRT(BETA) RIT4216
IF( SQRTB°LTo0.8144 I SQRTB w 0.8144 RIT4211

COW = (1.-2.*RIN/DIAXI/ELQD)**1.5/SQRTB RIT4218

c RIT4219

50 RETURN RIT422U
END RrT4221

CC 00043
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SUBROUTINE COWT(AMAX9 XLAFT9 REX, COW) RIT4223

C RIT4224
C BOATTAIL WAVE DRAG (BCOY COMPONENT) RIT4225
C .RIT4226

COMMON /BLKBTA/ BETA RIT4227
c RIT4228

DIMENSION OBOD505) COWBT(5) RIT4229
C RIT4Z30

CDW z 0.0 RIT4231
IF( AMAX.LE.O.0O RETURN RIT4232
IF (XI AFT .LE. 00001) RETURN RIT4233
04AX=SQRT(AMAX/0.785390 ) RIT4234
ELnOzXLAFT/DMAX RIT4Z35
X-BETA/ELOO RIT4236
Y=X,tX RIT4237
ZlELOD*ELOD RIT4238

C RT 4239
C RIT4240
C BOATTAIL WAVE DRAG IS A FUNCTION OF BOATTAIL FINENESS RATIC, BASE RT424J1
C DIAMETER/MAXIMUM DIAMETER, AND MACH NUMBER. COMPUTE THE BOATTAIL RIT4242
C WAVE DRAG COEFFICIENT AT FOUR DBOOII) VALUES AND INTERPOLATE TO RIT4243
c RLT4244

053001 1)=0.0 RIT4245
CDWBT(ll - (1.165 -. 5112*X -. 5372*Y ,.3964*X*Y)IZ KIT4246
IF( XoCT.I.O ) COWBT(I) = 0.513/X/I RIT4247

C RIT4248
0810(21-0.4 RIT4249
CDWBT(2) - (1.067 -1.709*X +1.6632*Y -,.686*X*Y)/Z RIT4250
F(F X.GT.I.0 ) CDOBT(2) - 0.3352/X/Z RtT425I

C, R174252
DROD(l))0.6 RIT4253
CDWRT(3) - (0.7346 -1.4618*X +I.5795*Y -. 6542*X*YI/Z RIT4254
IF( X.GT..0 I CDWBT(3) - 0.1980/X/Z RIT4z55

C RIT4256
OBflD(4)=O.8 RIT4257
CDOWT(41 - (0.2555 -. 5008*X +.5024*¥ -. ZO77*X*Y)/Z RIT4258
IF( X.GT.I.O I CDWBT(4) a 0.0494/X/Z RIT4259

C RLT4260
COWBT (51-0.0 RIT4261
flBnlfl(5),l.0 IT4262
BOOD=2.0*REX/DMAX RIT4263
CALL LNTP(RDOD, CDOW OBO0, CDWRT, 5, 2) RIT4264

c RIT4265
;Z-"T UN RIT4266
FND RIT4267
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SUBROUTINE CDWWICOOSR) RI T4269
C PROCEDURE FOR WING PRESSURE DRAG RI1T4270
C RIT4271I

COMMON /BLKWPD/ AR, ZLAM, ZLE, LTEt ZM, SOSR, TYPE, CAM, TOC RIT4272
C RIT4273

COMMON /BLKPRT/ KPRINT( 501 R11'4274
COMMON /BLK5OZ/ AAIZZI, 68(22), CC121i, DD4 221, XT(22) RIT4275

C RI1T4276
10 N m TYPE RIT4277

C RI1T4278
HOT - CAM * 0.055 /TOC RIT4279
XTOC-XT (N) R1T42 80
TOC2- TOC**2 RI1T4281
ROOT-LAA(N)eBB(N)*TOC4CC(N)*TOC24DOINI*TOC2*TOC)/TOC RLT4282
IF (N.EQ.81 ROOT- 0.88216*(TOCl**I.6D6/TcJC RIT4283

C R1T4284
C RlT4285
C CALCULATION OF QUANTITIES THAT ARE FUNCTIONS OF GEOMETRY, RIT4.286
C RIT4287

17 1KW -1.0 RlT4288
TOC2 a TOCS** RI1T4289
TOC13 -TOC**0.33333333 RLT4290
TOC53 - rOC**I.6666667 R 1T4291
ARW a AR* TOC13 R IT429?
ARW3 = TOC*AR**3 RIT14293
DENt - 1.O/ARW4ARW3 R 1T4294
DEN2 - 2. O/AR W3+1.0 RIT42915
LKT - 1.,4.*1.5-XTOC*(1.,.5*SQRT(ROOT)ý)**2 RIT4296

1-0.25 * SQRTIROOT) * II.-XTOC),v*2 RIT4297
ZKC z 1.0 + 2.5* HOT **2 RIT4298
ZKO - 1.069 RIT429J8i
IF( LKW*EQ..1.2 ) ZKB - 1.0 R 114298 i
TRI - 0.5/I 1.4ZLAI4I**2 RlT4299
TR2 - I./41.+ZLAP4**Z)**2 H IT4300
ZLAML a 1. + TRZ * 4TAN(ZLE) + TAN(ZTE)1**2 RIT4301
IF( ZLE.GE.ZTE ) ZKP = ICOSIZLE) + TRI * (TAN(ZLE)**2 RIT4302

I - TAN(ZTE)**23)/ZLAMI RIT4303
IF( ZTE.GT.ZLE ) LKP - (COSIZTE) + TRI * ITAK(ZTE)**2 RIT4304

I - TAN(,LLE)**2))/ZLAMI R IT4305
c RIT4306

ZK a 12.0/DENI + 3.33/DEN2)*ZKP RIT4307
X - ARW*ZKP RLT4308
IF(ARW.GE.L.01 Xa,-RT(ZKP/(1.7321*LI.0-lKP),1.OI(zKP*ARW**2z)I RIT4309

C THIS DO LOOP SOLVES FOR *ARE* BY NEWTCI%*S METHOD, RIT43LL
C RtT4312

00 100 121,10 RI1T4313
X3 = X**3 RIT4314
X4 -X*X3 RI1T 4315
F = (2.0*X)/(X41.I0) +. (3.33*X3)/(X3+2.O1 - ZK RIT4316
FP = (2.0-6.O*X4J/((X4's-.Oj**2) +. (ZO.O*X**Z)/((X3+2.0l.*2) RlT4317
FFP =F/FP RI T4318
IF 4KPRI NT(2OI. EQ.2 .AND. I .EQ.1 I WRITE(6 990 J RlT4319

C R!.T4320
lF(KPRINT(i2O).EQ.21 WRITE(6t95) 1, X, F, FP, FFP RIT4321

c RIT4322
184j



X *X-FFP R IT4323
IF (ABS(FFPI.LE.0.0001) GO TO 110 RIT 4324

100 CONT INUE RIT4325
110 IF(KPRINT(20).EQ.ZI WRITE(6936) R IT4326

C RIT4327
IF(KPRINT(203.EQ.2) WRITE(6o45) ZLE, lIE, TOCZ, TOC139 TOC53, RIT4328

IARWo ARW39 DENIP DEN29 ZKT, ZKC, ZLAM1I, ZKP RIT4329
C RIT4330
c RI1T4331

BETA2 = N**Z-2 RlT4332
BETA a SQRTIBETAZ) RIT43~33
DIV -BETA/TOC2 P. 1T4334
BETAW -BETA/T0C13 R1T433n
BETAW2m BET AW**2 RIT4336
BETAW3- BE TAW BE TAW2 RIT4337
CDJ - 0.0 RIT4338
CDZ a 0.0 R 114339
CDA - TOC2*( 2.04.3.333/(LKkv**2.8) I RI1T4340
ZKLIN - COA/TOC2 RIT4341
IF (ZN .GT. 1.0) CDI - CDA/BETA RI1T4342
TESTIL a 1.0/COSIZIE) +- 0.01 RIT4343
IF (ZM .GT, TESTI)CD2 - CDAfSQRTlBETA2-TAN(ZLE)**2) RIT4344
ARE-X RI1T4345
TEST -ABS(TAN(ZLE)) RlT4346
UEXP - (1.*i!.* ZLAM**0.333331 RIT4347
FB -0.3 + O.7*ZKP**UEXP R 1T4348
XN - 0.5* (1.4.ZLAM**2 AI2.-ZLAM)**3 I KIT4349
Z - COS(ZIEl + COSIZIEI RIT4350
IF( BETA.GT.TEST I)1 =N (TEST/BETAI**Z RIT4351

130 ZM41 - S ORT (T EST **2 +1 .0 1 RIT4352
ARE3 = ARE**3 R 114353
ZKW1 ac ZKW**3.8 RIT4354
TI - 1./ARE /(L.e1I.+LLAMJ * FB * BETAW**(l.4ZKWI I RIT4355
T2 - ARE3 /1 1.4-0.33333 *ARE3 *BETAW**41 R1T4356
T3 - 2.lARE3 /11.+(.66661.+ZLAMJ *BETAW**(L.4IKWI) *FBI RIT4357
T4 a 1./(1.+3.* ARE * BETAW**4) RI114358
ZFEXP w FB**XM RIT4359
FBX~4aFB**XM P114360
01 - ZK * ZKW * BETAW * FBXM 4(Tl4T2) R 1T436 1
D2 a 1K8 * 1KIW1 * BE TAW * FBXM +( T3+T,41 RIT4362
cow a ZKT * ZKW * ZKC * 1KB * T0C53 S (2*101 +3-33/D2) KI T4363
COWA - C 1)W/TOC 53 RI114364
CDoSRaCDW*S oSR Hl46
IF (LM.GTI.01. CODD CDW*DKV RI114366
AREW z ARE RIT4367
ARE a AREW/10C13 RIT4368

C RLT4369
IF(KPRINT( 20I.EQ.2) WRITE(6947) RIT4370

C RIT4371
IF IKPRINT(?0O).EQ.2)WRIIE(6,48)DIV,DETA2,BETAW,BETAW2,COACrAC02,R1T4372
ITEST ,XPvFBt ZML,9TIT2vT3t T4,IPD,2 vCOW,CDIJ R'T4373

c Ri14374
VL E -ZLE * 57.2956 RIT4375
VIE = ZE *- 57.2956 RlT4376
IF IKPRINT(20).GT.0) WRITE(6,251 AR,ZKP,ZLAMi,l11,VLE,ZKC,VTE, RIT4317

I ~~~ZKL IN 9TOCr-ARW, IYf'P- tcA M vTOC, TOCL13 pXTOC ,ITC539RUOTv RIT4378



2 t-8v HOTv IMLp 1KWv, AREP SOSR, AREW R IT 4.;79
RIT4380

550 IF IKPRINT(20).GT.0) WRITE(6,600) RI1T4381
c RIT4382

iF (KPRINTI2IJ1.EQ.11 WR1TE(6,,610) ZM,I3ETAiW,XM,ZFEXP,CDWA,CDbi. RIT4383
1 CC1,CC2,CDGSR R114384

C RI T4385
c RI1T4386

90 FORMAT(4H0 [,,5X,$IHX,14X.1HF,14X('?HFP,13X,3HFFP/I RIT4387
95 FORMAT (IH , 13# 3X,LP 4E 15. 71 rIT43,36
36 FORNIAT(lHO,2X,3HZLEIZX,3HZTE,1ZX,4HTOC2,liX,5HTOC13t1OX,5HT0C53/ RIT4389

I IH I2X,3H-AR W, 12X i4HA RW3, 11X v4HOENI ti LX,4HDEN2,911X t3HZKTI RIT4390
I 3Xt3HZKCtL2X95HZLAMI,10)~,3HZKP I RIT4391

45 FO.,MAT(IHI40,P5EI5.7/(1X,lP5E15.7fl R 1T4392
It7 FORMAT( LHO. 2X, 3HDI V r12X9,5HB ETA2 ,ILOX t5HBE TAW 10X,6HBETAW2 t9X 3HC2A/ RIT4393

1 IH ,2Xt3HCDI,12Xt3HCD2,12X,,4-HTcST,IIX,2HXM#13Xt2HFB/ RlT4394
I 1H v 2X, 3HZ ML 12 X2H TI 113 X v2H T2 13Xt2 HT3,#13X, 2HT4/ RIT4395
I 1H ,ZX,2HD1,13XZHDZ,13X,3HCDW,I.?X,6HKLINEQ) RIT4396

48 FORMAT(IHO,1P5E15.7/(IX,1P5EI5.7)) R 1T4397
25 FORMATi///,l6X,36H W I N C P R E S S U R k 0 R A G/l RIT4398
1I1X,17H INPUT PARAMETERS, 16X9 18H OUTPUT PARAMETERS// RIT4399
17X,19H ASPECT RATIO iF7.4,IOX,12H KPLANF - F7.4/ RIT4400
17Xtl9H TAPER RATIO = F7.4,10;,912H KTHICK - F7.4/ RIT4401
17X,19H LE SWEEP DEG I F7.4,IOX,12H KCAM8 = F7.4/ RIT4402
17X9,18H TE SWEEP DEG - F8.4,10XI12H KLINTI - ,F7.4/ RIT4403
17X,19H THICK RATIO t F7.4, lOX, 12H ARhoIG ,F7.4/ RIT4404
17Xtl9H AIRFOIL TYPE = F3.0,F4.3,F5.3,5Xel2H TIC 1./3 t F7.4/ RIT4405
11Xtl9H XT/C t F7.4tIOXv12H I/C 513 - vF1.4/ AIT4406
17XI,19H ROi'T = F7.4,10OX,12H F = F1.4/ RJT4407
17XY19H- H/T tF?.4vIOX,12H F* = ,F1'.4/ R'tT4408
I 7X, I9H KW - F7.4,10X,12H ARE =,F 7.4 / RIT44~09
17XA,9H SW/SREF qF7.4tlOX#12H AREW = F7.4/) RIT4410

600 FORMAT (//3lXt8H RESULTS //972H MACH BWIG EXP FEXP CDW[GPIT44II
I CD CDTH2D CDTH3D CD/SREF J RIT4412

610 FORMAT~iM 4(F5.3,2X),5(F7.5v2X)) RIT44u13
RETURN RIT4414
END R1744,k5

CC =00149
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SUBROUTINE CDRG(SPEED9 AEROK, OELCL,CDCI RIT4417
C RIT4418C CAMBER DRAG 

RIT4419
RIT4420COMMON /SLI(GO1/ GI(471, SEXW, G2031), AR, TR, SPLA~s G3(1181' RlT4421

C RIT4422COMMON /BLKAOZ/ SREFt A14432) R1T4423,CDC -0.0 
R1T4424.ARSREF AR * SPLAN/SREF 
RIT4425E l.o/(3*14159*ARSREF*AEROK) 
RIT442E9C RIT4427

C RIT442gJCOFFI 1.O/i3.14159*ARSREF*(l...0-J) 
R 114429COEF2 a0.17 SEXW/SREF 
RIT 44.3, )I~f E*GE.1.0 GO TO 15 RIT 443 LIF( SPEEO.GF.1.0 I GO TO 5 RIT443,2IFi COEFI.GT.COEFZ I GO TO 15 R IT 443315 CDC -COEFI * DELCL**Z 
R1T4434GO TO 10 
RIT443'i15 CONTINUE 
RIT4434;CDC COEF2 * OELCL**2 
RIT443T

C R1T443810 RETURN 
RIT4439END 
R1.74440

CC =00024
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SUBROUTINE BDRGISPEECt AB, SREF9 COB) RIT4442
C RIT44.43
C BASE DRAG R1T4444
C RIT"4445

COMMON /BLKPRT/ KPRINT(50) R1T4446
C R T R T444

CDB 0.0 RIT4448
IFI ABLE.O.O I RETURN RIT.4449
IF(SPEED.GE.1t0O1 GO TO 10 RIT4450
CoB = 40.1 + 0.1222 * SPEEO**83 * AS/SREF RIT4451
GO TO 20 RIT4452

C RIT4453
10 CONTINUE RIT4454

ClUB a 1.42 /(3.15 + SPEED*SPEED I )* AB /SREF RIT4455
IF( SPEEO.LE.1.8 I CDB - 0.222 AB/SREF RIT4456

RIT4457
20 CONTINUE RIT44S8

IF(KPRINT(15).FQý,0i GO TO 30 RIT4459
WRITF(6,1000) StCEED AS, SREF, COB RIT4460

1000 FORMAT(LOX*MACH ,*FIO.7T5X*BASE AREA =*FIO.7,5X*SREF 3* RiTa*46b
1 F12.5,SX*BASE DRAG -*FIO.7 / 3 RIT4462

C RIT4463
30 RETURN RIT4464

END RIT4465

CC U 00024
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CSU UBRCUTINE CMOW(SPEEO, cmol RIT14467
C COMPUTES ZERO LIFT PITCHING MOM4ENT OF WING RLT4469C 

RIT4470
4COMMON /8LKBO4/ X804(51t YB04(5), ZBD4(31, FBD4(595,3) RIT4471

C RIT4472COMMON /BLKAOI/ t4BODYS, NNPACS9 NSURFS* NHYI, NVT, ISbuPv NPNLS RIT4473
C R T44 74COMMON /BLKAOZ/ A1(4W3 RIT4475
C RIT4476COMMON /BLKCOl/ I0)Rl4?

C 
RIT4478*COMMON /BLKGOI/ GI(4919 SXX(IOI, GZ(42), ESWQC, G3198) RIT4479c 
RLT4480COMMON /BLKPRT/ KPRINT(50) RIT4481C 
RIT4482CIMFNSION CMC4(2O) 
RIT4483CATA CMC4 / 4*-O.25, 3*-O.219, -0.3t 0.0, 11*-0.2066 /RIT4484

C 
RIT4485C 
RIT4486FMCR a C1(721 
RIT*487

CMOs z 0.0 
RIT4488NI aA1.235) 
R1T44a9c 
RIT4490Ofl 100 1 = I, NPNLS RIT449L,CMOs ~ CMOs + A1(244 + 13 SXXEIJ CRIC4(NIJ RIT449-7100 CONTINUE 
RIT4493

CMO 0.0 
RIT4495IF( SPEEDGE.I. ) RETURN ftLT4496
ft RLT44 9ARXR =G2(351 
RIT4496

TOC a Gl(46) 
RIT4499TWIST - AL(278) 
RIT4500SFXW -GI(481 
RIT4501CMOs - CMOS/SEXW 
RIT4502C, 
RIT4503CMOs = ARXR * COS(FSWOC)**2/IARXR + 2.*COS(ESWQCI) CMOs RLT45044c 
RIT4505TRX x G2(29)/G2(271 
RIT4506CALL TLNTIESWQC*ARXRvTRX, CMOOTv XBD4vYBD4,lBD4vF8O4t S,5,3v 595) RIT4507CMOT =CMOOT * TWIST RIT4508

r IACH =SPEED 
1L11,. FMACHi.GT.F-M':R ) FACtI m.MCR RIT4511CMACH = (I. + 5.*C*MC*5/QTL.(MC*OISO)*2 RIT4512

C 
RIT 45 13CMO - (CMOS + CMOTJ * CMACH RIT4514C 
F.LT45L5IFf KPRINT(25).GT.0 ) WRITE16,1000) CMO, CMOBP CMOT, CMACH, RIT4516I CMOS, ARXRT TL)C, TWIST, ESWQCP TRXt CMOCT, FMCR, RLT45172 (AI(234e.!)9 A1I2444I)p SXX(I)p I LPNPNLS! RIT4518C 
RIT45191000 FORMAT45Xt *CMOW DIJMP*/(IXt7FI5.5) )RIT4520

C 
RIT4521RETURN 
RLT4522
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:COMUTES!ITCHING:MMENT SLPE OFWING R~IT452z

C~R IT 45 28
C RIT4529

COMMON /BLKAOL/ NBODYSNNACS,NSURFSNHTNVT,ISWP,NPNLS RIT4530
C RIT4531

COMMON /BLKAO2/ A02 0-33 RIT4532
C RIT4533

COMMON /BLKA03/ ROUGHK, CLE(31# CCR(3li, YC(31,p A03(101 RIT4534
C R 1T4535

COMMON /BLKGOL/ GI(44), DOB, TOC, CLD, G2(3211 AR, TR, SPLANv RIT4536
I G3131, CRX9 CBXt CTXv YIX* YOX, SIX, SOX, ARI, R1T4537
2 ARXR, CBXP, AkOP, SCXP, SWPLEI, SWPLE09 RIT4538
3 SWPMCI, SWPMC0, G45991 RIT14539

c RIT4540
COMMON /BLKCOI/ CI(100) R 1T4541.

C RlT4542
COMMON /BLKPRTI KPRINT(50) RIT4543

c RIT4544
D'IMENS ION X~b(8)v YDOB(S)v XBDOL( 51, YAON(6), FCP(596) RIT4545

c R 1T4546

DATA XDUi / 0., .05, .1, .15, .2, .3, .4, .5 /f RIT4547
I YOOB / 0., .1, .154, .19t .219, .26f, .3, .33 /RIT4548 144

DATA XBOOL / 0.4t .7, 1.0, 1.25, 1.67 /Y RIT45SO
1 YAON / O.v .4, .8, 1.29 1.6, 2.0 /, RIT4551
2 FCP / o54,s535,.525,.516,.5, .42,.435ipm45,.46,.46, RIT4552
3 *35,.317,.4,.414t.425, .2959.33,P.355t.375w.394, RIT4553
4 .2469.ZU5,.32t.345,.3659 .21,.251.2889.3159*34 I RIT4554

C RlT4555
ARI ARXR R1T4556
TR1 I CTXICRX RIT4557

TW -A021235) RIT4558
FMCRO - CI(72) PIT4559

C RlT4560
IF (NPNLS GT .1) AR1 ARK RIT4561
IF(NrNLS.GT.1) TRI- CBX/CRX RIT4562

C - RLT4563
20 CALL ACCR(srEED,ARI,SWPLEloSWPMCI,TRItSIX,TOCTWFMCRO,XACRI:.LAI, RIT4564

1 XACSW) RIT4565
XACRX = XACR RIT4566
1F( NPNLS.EQ.1 I GO TO 100 RlT4567

C P1T4568
C CRANKED WING PLANFORMS RIT4569
C RIT4570

TR2 CTX/CBXP RIT4571
C R1T4572

CALL ACCR(SPEEDAROP,SWPLEO,SWPK'CO,TR2,SOXFP,TOC,TW,FMCRO, RIT4573
IXACRP, CLAI)P, XACSOPI) RIT4574

XACRO -XACRP *CBXP/CRX - YIX*0.5*TAN(SWPLEJI/CRX RIT4576

I +. YIX * TAN(SWPLEII/CRX RITt,577
XAC SO -XACSOP *C8XP/CRX *XACRtO - XACRP*CBXP/CRX R 1T457B

C RIT4579
XACR =(CIA! SIX *XACRX + CLAOP *SOXP *XACRO Uf RIT4580
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I!

,I.(CLAT , SIX + CLAOP * SOXPI ;i.T4581
C R 1 T4582

XACSW = (CLA! * SIX * XACRX #. CLAOP * SOXP * KACSO H/ RIT4583
I (CLAI * SIX + CLAOP * SOXPI RLT4584

100 XACWB - XACR R IT4585
C RIT4586

C RIT4581
C WING-BODY COMBINATION RIT458B

C RlT4589
BLN = A02(851 R1T4590
XLE = A02(2811 R 1T4591
TANSQC = 0.5 * (TAN(SWPLEII + TAN(SWPMCI) I RIT4592
B02 - 0.5 * SORTIAR * SPLAN) RIT4593
YWX - A02(3031 RIT4594
DIA = DOB * 802 * 2. RIT4595
IF( SPEED.GE.1,2 ) GO TO 200 RIT4596

C SUBSONIC CALCULATION OF XACN (NOSE) AND XACBW (WING CARRY-OVER) RIT4597
XLEQ - BLN + 1.6 *(XLE - IqLN) RIT4598
XACN = -0.54 * XLEQ/rRX RIT4599

C RlT4600
BARE = ARXR * SQRT(I.-FMCRO**2) RIT4601
IF( SPEED.LT.FMCRO ) BARE - -RXR * SQRT(l.-SPEED**2) RIT46011
CALL LNTP(DOB, FDOB, XDBvYDbB%, 8,4) R1T4602
DXOC = G4(18) RIT4603
XACBW = 0.25 + DXQC * FDOB/CRX RIT4604

C R1T4605
IF( BARE.GE.4. GO TO 190 RIT4606
XACBWO = 0.125 * ARXR * TAN(SWPLEI) * (1.-CTX/CRX) RIT4607
IF( XACBWO.GT,0.5 I XACBWO = 0.5 R IT46071

C RIT4608
XACBW = (XACBWO - XACBW) * (BARE -4.1**2/16. + XACBW R1T4609

190 XACBWI = XACBW RIT4610
XACNI = XACN RIT46101.

C R IT46101
IF( SPEED. LE.FMCRO ) GO TO 290 RRT46102O

C RIT4611
C SUPERSONIC CALCULATION OF XACN & XACBW RIT4612

200 BETA = 0.663325 RIT4613
IF( SPEED.GT.I.2 I BETA = SQRT(SPEEC**2 -1.) RIT46131

C RI .T4614
AON = MXLE - BLNJ/BLN RIT4615
IF( AON.LT.O. ) AON = 0. RIT4616
BDOL = BETA *DIA /BLN R ITI617

C RIT4618
C FIGURE 4.2.2.1-23A DATCOM ******* R1T4619

XCPOL = DLNT(BOOL, AON, XBDf ,YAONvFCPt 5,65v, 2v2) RIT4620
XACN = XLEUCRX * iXCPOL -I.o RIT4621

C R1T4622
BDOC = BETA * DIA/CRX RIT4623
BCOT = BETA * TAN(SWPLEI) R11'4624
Al = 0. 5845 R11"4625
IF( BCOT.GE.l. ) Al = 0.5985 + 0.00214*ALLCG(BCOT) RIT4626

IFi BCOT.LT.I.O.AND.BCOT.GT.0.,I Al - 0,5985 + 0.00607*ALOG(BCOT) RIT4627

C R1T4628
C FIGURE 4.3.2.1-37A DATCOM ******* RIT4629

XACBW = 0.5 + AI*BDOC -. 1057*BCOC**2 +.0172*BDOC**3 R1T4630
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IF( SPEED.GtE.1.2 )GO TO 290 R1T4630t
C RI1T46302

XACN a XACNI + (XACN -XACNI) *(SPEED-FMCRC3/lI.2--FMCRC) RIT46303
XACBW = XAC8Wl+ (XACBW-XACBWlP (SPEE0-F'4CRO)/(1.2-FMCRO) RIT46304

C RIT4631
290 CLAB 2Clt 55) RI T4632

CLAW -Ct(54) RIT4633
FKBW - 0.0004 .1.2662*DOB *.6018*DOB**Z 4.1263*DOB**3 RIT4634
FKWB a 1.0028 +.7116*DOB *.42*DOB**2 -. 1366*DOO**3 RLT4635
CLABW =FKBW/(FKSW + FKWB) * CLAW RIT4636
CL AWB = FKWB/(FKBW + FKWB) * CLAW RIT4637

c RIT4638
300 XACR -(XACN * CLAB +. XACWB * CLAWB + XIBW * CLABW)/ RIT4639

1 (CLAB + CLAW) RIT4640
C RIT4641

XACS =(XACN * CLAB + XACSW * CLAWB + XACBW * CLABU)/ RIT4642
I(CLAB + CLAW) RIT4643

C 1( 188 = XACS RIT4644
C RIT4645

IF( KPRINT(18).EQ.0 IGO TO 400 RL1T46-46
WRITE(691000) XACR, XACNCLABr XACWB,CLAWB, XACBWCLABW, RIT4647

IXACS, SPEED, XLEQ, P008 RtT4648
C R 1T4649

400 RETURN RIT4650
1000 F(JRMAT(5X,*WBAC DUJMP* /(5X,6FL5.51 J RIT4i651

END RIT4654"

CC =00138
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SUBROUTINE ACCR( SPEFDAR, SWPLESWPMC .TR, SPLANTCC ,TWFMCRO, RIT4654
XACR, CLAXv XACS I RI114655

c RIT14656
C COMPUTES AERODYNAMIC CENTER OF SINGLE PANEL WINGS RIT4657
c RI1T 4658

COMMON /BLKB03/ BOT(12), ATSW(6)v TPRT(619 FXAC(129696) 9.04659
c RIT4660

COMMON /BLK8O6/ XBD6(4), YBD6(4)v 1806(6), F8061(4,4t61, RLT4661
I FBn62(4#4t6l, FB063(4t4t6) RIT4662

C R IT 4663
COMMON /BLKCLA/ XCIII RIT46 64
COMMON /BLKPRT/ KPRINT(50) RIT4665
COMMON /BLKCOl/ C1(1001 RI T4666
COMMON /BLKP4AP/ MAP, TRANS, OY9 AMAP(ZZI, SMAP(ll) RIT4667

c Rl1T 4668
OIMFNSION XDY16)v YAC(6), XVAL132', VAL(3) RlTi#669

DATA XVAL /0.0, 0.2, 0.5 / R 1T46 70
DT Y .2.4.6,.91.2, 1.6 /9 RlT4671

1 YAC 9 67vo585,.55,.5559.599.61 /RlT4672
C RlT4673

NI -TW RlT46 14
DY = AMAP(NI) TOG R1T4675
ARLO - C1(71) RIT4676

C RLT 4677
SB = 2. RlT4618
IF( SPEEO.EQ.I.0 GO TO 20 RLT4619
IF( SPFED.GT.1.0 IGO TO 10 RIT4680

c RIT4681
TANOB - TAN(SWPLEI/SQRT( 1.-SPEEFi**Z#. RlT4682
IF( TANOB.LF.1*0 I SB TANOB R1T4683
IF( TANOB.GT.I.0 ) SB -2. - 1./TANOB RlT4684
GO TO 20 RlT4685

C RlT4686
10 TA40B m TAN(SWPLE)/SQRT(SPEED**Z -1.) RlT46a7

IF( TANOBeLEo1. ISB =4.-TANOB RlT4688
IF( TANOB*GT.I. ISB = 2.41./TANOB RIT4689

c RIT4690
20 ARTSW =AR * TAN(SUPLEI RIT4691

C RL.T 4692
CALL TLNT( SBvARTSWqTR 9 XACI, BOT,ATSWtTPRT#FXACi, 12P6969 12,61 RlT4693

C RIT 4694
KPRII = KPRINT(11) RIT4695
KPRINT(1I) = 0 Rlr'.696
X~lI = SPLAN R IT 4697
X(2) = 0.0 R114698
X(3) = TR RIT4699

-l - A RIT4700
X(5) = 0.0 RIT4701
IF( TW.EQ*8. I X(51 -0.0334 R1T4702
X(6) = 0.0 RIT4703
X(T) =0.0 RlT4704
IF( TW.EQ*8. I X(7) 0.09 RIT4705
xCBI 0.0 RIT4706
X(9) =0.0 RIT4707
IF( TW.FO*F, ) X(9) = 1.173763 *TOC R1T4708
X(IO) swpmc RiT4109
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30 X(111 - SPLAN RIT4710
CAL RIT4711

CALAERZ(SPEEO, CLAX) RIT47LZ
IC RIT4713

XAC2 -XACI RIT4714
VBAR - (SPEED**Z -1.)/TOC**0.6667 it T 4715
ABAR u AR * TOC**0.3333 RIT4716

C RIT47L7
IF( VBAR.GE.1..O,!~oVBAR*LE*-2. ) GO TO 40 RlT4718

C RIT4719
C TRANSONIC AERODYNAMIC CENTER RIT4720

c RIT4721
CALL TLNT(ABARVBARARTSWoVAL(1),X8D6,YBD6,ZB06.FBD61,4,4,6,4,4I RIT4"12Z
CALL TLNT(ABAR,VBARARTSWVALI2),XBD6,Y~oB06.Z6F6062,4,4,6,p4,4) R1T4723
CALL TLNT(ABARVBARARTSWVAL(3).XBD6,YBO6,Z806,FB063,4.4,6,p4,4I RLT4724

C RIT4725
CALL LNTPITRt XAC2o XVAL, VAL, 3v 2) RIr4728

C RIT4727
40 XACR *XACI RIT4728

TF( SPEED.LE.FMCRO.OR.SPEED.GE.1.2 I GO TC 50 RIT4729
F'41 FMCRQ + 0.05 RIT4730
FF42 = SQRT(1.. TOC**.66667) R1T4731

*XAiCR - XAC2 RIT4732
C RIT 4733

IF( SPFED..GT.FMIoANCeSPEED.LT.FM2 I GO TO 50 RIT4734
IF( SPEED.LE.FMI ) XACR - XACI + (XAC2-XAC1I*ISPEED-FRICIOI/.05 RIT4735

*IF( SPEED.GE.FMZ ) XACR - XAC2 + (XACI-XAC2)*(SPEED-FNZI/ RIT4736
1 (1.2 - FF42) RIT4737

C R1T4Y38
50 ARHI v2.* ARLO RIT4739

XACS - 1..2.*TR)/12.* ARTSkW + Ile + Tft**Z/(l.4TRI)/3. RIT4740
IF( ARwGT.ARHI I GO TO 60 RIT4741
CALL LNTP(DY9 XACS1, XD~v YAC% 6v 21 RIT4742
XACS -XACSI + (1.42.2*TRI/17.544 * ARTSW -0.2 RIT4743

C RIT474*4
60 IF( KPRINTIIB).FQ.2 I WRITE(691000) SPEED# AR. SWPLE. SWPF4Cv RIT4745

1 TR, SPLANt TOC, TW, FNCRO, XACk, CLAX. RIT4746
2 S8, ARTSW, XAC1, ABAR, VBARo VAL, XAC2, RIT4747
3 FF41, FF42, AR41, XACS RI1T4748

C RIT4749

1000 FflRMAT(5, *ACCR DUMP* /15A,6FI5.51 I RIT47SO
KPRINTEIIR * KPR11RT45
RETURN RLT4753
END RIT4754

CC u00101
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CV-RLAY( 3,4) RIT4756
PROGRAM LS;IL RIT4757

C RIT4758
COMMON /BLKH4LS/ NHLSVq DFII3t5Iq CPFIE5J. OSI(51, CpSII51, RIT4759

I ELCO(519 H1(51, 0F121395), CPFZ(51t 0512(51, RIT4760
2 CPS2(51 R1T4761,
COMMOIN /BLKA04/ IHLS,NXFPIXSY A2(621# BFL1, BFIO, CFl(31v RF21, RIT4762

ISF20, CFZ(3), 8511, OS109 CSI, 8521, 8520, CS2 RIT4763
COMMON /BLKCO1/ Cl(851, CPF, CPS, XACS, DCDLG, C2(11) RIT4764
COMMON /FSLKG0i/ GL(2001 RIT14765

r COMbMON /BLKCO2/ C02(11b RIT 4766
RIT4767

c COMMON4 /BLKOV3I ITYP, flV3A(7), JPD1SSP RCT, OTEv ITRIM RIT4768
C RIT4769

DINFNSION 0F313, CFOC(3), COL(1O) RIT4770
DATA OF I3*0.0 /v CFOC I3*0.0 IRLT4771

C DATA COL /10*0.0 /RIT4772
onToCitoms RIT4773

Dfl 70 J , 'IHLSVRIT4774
OF(I) OFI(,til RIT4175
OF(21 DFI(2,l) RIT4776
DF(31 DFI(39I) RIT4777
os osu(I RIT47718
CPF aCPFI(11 R1T77
CPS =CPSJ(1) RIT4700
IF( CPF.EO..0. I CPF 1.RIT4781
CF9C(t1a CFI(l) f CPF RlT4782 i
CFOC(21- CFI(2) / CPF RIT478 3
CFOC(3)- CF1(31 / CPF RIT4784
Ic( CPS.EQ.0. CPS Ie RIT4785
csnc - CS1 CPS RIT47d6
CCOLG a DELCOTI) RIT4787
HGT H 1(T) RIT476 8

c )FLAP aDF(1) +' OF(21 + DF(3) RIT4789
c ~RIT479 0

BF1 OF11 RIT479 1
SF1 O F10 RIT4792

I.CF uCFI(i) o CFI(2) + CF1(31 RIT4793

851 RSII RIT4794
OS'1 O slo RIT4795

C RIT4796
CALL SSET(OF, DS. CFOC, CSOCV OTE, ROT) 1IT4797
CALL OSET(BFI, BF0, 8slo SSOv CF) vR~IT a
CALL MSETfBFIt BFOP BSI, 850) RIT41 A9
IF( II$LSeEQel I GO TO 500 R1 T480-0

C RIT4801
C CALCULATION OF THE EFFECT OF THE SECOND HIGH LIFT SEGMENT RIT4802
C RIT4803

OF(1) - 0E12(I,1) RIT4804
OF(Z) w F12(2,I) RIT4805
DF(3) - 0E12(3,I) RIT4806
OS a 051211) RIT4807
CPF - CPF2(f) RIT4808
CPS -CPS2(I) RtT4809
CFflC(lif CF2(1) * CPF PIT4810
CFIC42)z CF2(2) * CPF RIT4811
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CFflC(3)- CF2(3) * CPF RIT4812
CSOC = CS2 * CPS R114813

c RlT 4814
DA = COZ2() - G1(821 RIT4815
DR C COlI) - 1. RIT4816
00 300 I = 1, 10 RIT4817

300 COLtJ C02(J0 R1T4818
C R1T4819

SBFI - F21 RIT4820
BFO - BF20 RIT4821
CF = CF2(1) + CF2(2) + CF2(31 RlT4822
BSI - OS21 R1T4823
SSO = BS2O R1T4824

C R1T4825
CALL SSET(OF9 OS, CFOC, CSOCv OTEv ROT) R1T4826
CALL DSET(BFI, BFO, BSS1 BSO, CF) RIT4827
CALL 4SET(BFI, BF0, BSI, BSO I R1T4828

C RIT4829
C02(81 = C02(81 + DA RIT4830
C02(11)- C02(111 4 DR RIT4831
0D 400 J = 1 1O RIT4832

400 IF( J.NE.8 I C02(JI = C02(J) + COL(J) R1T4833
C L1I) RIT4834

500 ALPI1A = -1. RIT4835
CL - - 10. RIT4836

600 ALPHA = ALPHA + 1. RIT4837
CLI - CL RIT4838
CALL DAFRO(ALPHA, CL, CD, CM, AGRD, CLG, CDG, CMG, HGT. OFLAP) RIT4839
IF( ALPHA.FQ.0.0 3 WRITE(6,20001 R1T4840
IF( HGT.EQ.O.0 I WRITE(6,2001) ALPHA, CL, CI, CM RIT4841
IF( HGTGT.O.0 ) WRITE4692001) ALPHACL,CO,CMAGRDCLGCDG,CMG R1T4842

C RIT4843
IF( ALPHA.GT.60.0 ) GO TO 700 R1T4844
IF( CL.GT.CLl I GO TO 600 RIT4845

700 CONTINUE RIT4846
2000 FORMAT(IHIv 20X, *HIGH LIFT SURVEY* // 1SXv *ALPHA* IOX, R1T4847

1 CL * lOX,* CD * LOX,* CM *lOX,*AGRO*lOX,* CLG*IOX,* COG* R1T4848
2 lOX, *CMG * / 3 RIT4849

2001 FORMAT(5X, F15.2, 3F15o5, F15.3, 3F15.5) RIT4850
ENfD RIT4851

CC x 00096
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SUBROUTINE SSET(DF* DS, CFOCt CSOC, DTE, ROT) RIT4853
C RI1T4854
C COMPUTES SECTION INCREMENTS FOR FLAPS AND SLATS RlT4855
c RIT4856

C COMMON /BLKPRT/ KPRINTI5OI RIT4F58

COMM4ON /BLKCOI/ Cl(77), OCIF, OCIMP, DCOFPS OCPFSv DCIS; RlT4i659
1 OCIMS, DCOSS, DCMSS, CPF, CPS, CZ(13) RIT4860

RIT4861
COlMMON /BLKA04/ XHLS# NXF, NXS, TF, TS, XDF(5), FCPF1S), RIT4862
I FOClF(S), FOCMXF( 5), FCO)F(5), FCMPi5), RIT4863
2 XDS0), FCPS15), FDC.iS(5)9 FOCMS(51, FDCfls(5)t RIT4864
3 FtJMS153, A04(16) RIT4865

c RIT4R 66
DIMIENSION OF(31,CFOC(31, ETA(31, C10(3), OCL(3), PP4AX(3)9 RIT4867

IDCLM(319 PCM(3)9 DCM43)t XII'4), VI(B)', F1(4,8), RIT4868

2X215)v Y2(6)9 F2(5961, X316)9 Y3(4)9 F3(6,4), RIT4869
3 AOW4, AI(4), XRCT(5), YEKAX(5,3)sXX0S(41, YED(4*33 RIT4870
DATA AO 1 0.915, 1.215, 1.39, 1.545 1, RIT4872
I Al 1 -.011869 -.01159 -.01259 -.0130 1,RT43
2 X1I / 0, .1v .2; .3 to RIT4874
3 Yl1/ 0*, 10., 20., 30., 40., 50., 60., TO. /9 RIT4875
4 Fl 1 5*0.O,.0O1,.004,.0085, 0.o.005,.02,.0329 RIT4876
5 0.#.019,.04259.07, 0.,.0325,.O7I,.lIBv RIT4077
5 O.t.049s.104t.17# .,. t.4.2 RIT4878
5 0.#-084,.18,.295 1, RIT44879

A6 X 2 / 0., s1, o~v .39 .4 /9 RIT488c1
7 Y2 / 0., 10.9 20., 30., 40., 50. 1, RIT4881
8 F2 i 6*0.0,.001,.003v.O06,.012v 0.,. )03,.GO75,.013,.023, RIT4882
9 0.,.011,.024,.0385,.059t 0.,.02,*04f5,.079,.117, RtT4883
9 0.,.03,.0699.127,.i05 I, RIT4884
1 X3 / 0., 1., 2., 4., 6o, 8. /, R1T4885
2 Y3 1 .2, .39 .4, .656 1, RIT4886
3 F3 / 0.%,.01,.029.058,-1559.28,0.,.01,.02,.05,.12,.241, RIT4887
4 0., .01,*02,.046,.091,.2,0.,..008,.O16,.1032,.057,.1O6/ R1T4888
DATA XROT 1 0.0, 0.01, 0.08, 0.1, 0.2 /, RlT4889
1 YEMAX 1 0.56, CA98, 1.02, 0.55, 0.0, RIT4890
2 .56,1.34,1.74,1.72i,.8,.56.1.09,1.Z,1.15,.2 /t RiT4891
3 XXDS I 0.0, 15.0, 25.0p 45.0 It RIT4892
4 YED 1 1.0, 1.0, .96, .25, 1,.07,O R1T4893
5 1.0, 1.0, .97, ,67 1 149

C'. RI T489 5
DCIF 0.0 RlT4896

CDCFS =0.0 RlT4898
DCMFS 0.0 RIT4899
Dc1s 0.0 RIT4900
DC MS m 0.0 RIT4901
DcDSS 0.0 RIT4902
DC'iSS - 0.0 RIT4903

C RI F 4904
IF( TF.EQ.0. I GO TO 100 R1T4905
IF( TF.GE.S. )GO TO 60 RIT4906

C R114907
C TRAILING-F IGE DEVICE RIT4908
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NF = TF RlT4909
*CFP = CFOC(1) +CFOC(2) + CFCC13) RlT4910
*IF fTF.EQ.1.) ZKM a 1.0031 -.928*CFP + 9.9869*CFP**2 RIT4911

I -7*1843*CFP**3 RlT4912
1F( TF.EQ.1.0.AND*CFP.LT.0.1 ) ZKM = 1.0 RIT4913
TIFf TF*GT,1.) ZKM = 1.2029 -1.1834*CFP *13.L45*CFP**2 RlT4914
1-11.5455*CFP**3 RlT4915

I F( TF.GT.l.0.AND.CFP.LTo0.1 ) ZKM -1.2 RlT49 16
ZKD =1.9 - 0.0225 *(DF(1)+DF(2)4OF(3l) RIT4917
IF( ZKD.LT.1.0 ) ZKO 1.0 RIT49LO
ZKT = 1.23 + 4.5 * ROT R11`4919
ZKM4AX =ZKT * ZKD air 4920

IF( TF.LE.2. I NT = 1 RIT4922
IF( TF.EQ.3. ) NT =2 RIT4923
IF( TF.EQ.4* ) NT =3 RIT4924

C RIT4925
PHI =DFCXI RIT4926

C RIT4927
On 50 1 =1, NT RIT4928
IF( I.GT.I. J PHI O Ff! + PHI RIT4929
IF( I.EQ.NTl PHI =r~lI + OTE RIT4930
1Ff I.CT.1 ) CFP CFP - CFOC( I-11 RIT4931
ETATIl = AO(NF) + A1(NFI*PHI RI T4932
TF(TFoEQ.1.OAN~oPHI.GT.35.O ) ETA(I I 1.5912 -.05068*PHI RIT4933
I 4.000754*PH[**2 -.0000039*PHI**3 RIT4934
IF( ETA(I).GT.0*771 ETAI I 0.77 RIT4935

c RIT4936
DFR - Ff I)/57.2';56 RIT4937
OF = ACOS~l. - 2.*CFP) RIT4938
C~ll!)l 2.*faF +SINUJF11 R17`4939

C RIT4940
DCLII) = ETAMK* Cl1f J) * 0VFR RIT4941
DCIF D CIF + DCLMI R1T4*942

c RI114943
XS 0.0 RIT4944
1F( TS.GT.UO..AND.DS.GT.0.0 ) XS =CSOC RIT4945
x = ACOSI2.*XS - 1.) uRI4946
RMAX(1) =1. -(OFI(OF +SIN(OFM) (If .+ ALOG(ABS(SIN(.5*lXeOFll/ RIT4947
1 SIN(.5*(X-OFl)) ) /(OF * TAN(.5*X) I RIT4948

C RIT4949
DCLM(1) DCLII) * RMAXfI) * ZKMAX IRiT495O
IF( DCLM(IIIGT.DCL(1I I DCLM(I) DCLIII RIT4951
Dc1mF DC.IMF 4. iCL T 10T!)%

C RIT4953
RCM(Il CFP *SINICFI/ClI(I) RIT4954

C RIT 4955
DCP4(I) -DCL(II) RCM(I) * ZKM RIT45956
'OCMFS = DCMFS +DCM(Il RIT495T

c RIT14958
50 CONTINUE RI1T4959

C RIT4960
DCL2 = DCIF*DCIF RI T4961
CFP = CFOC(l) + CFOC( 2) +CFOCM3 RIT4962
1F( TFeFQ.1. ) OCDFS -DLNT(CFP, OFiv X19 Yly F19 4,8v49492) RIT4963
IF( TF.EQ.2. J DCDFS - DLNT(CFP, DFf))i, X29 Y2v F2,, 5,6v534vZ1 RIT4964
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IF( TFGF.3.1 OCOFS wDLNT(0C129 CFP, X3, Y3, F3t 6949 6v492) RLT4965
C R IT 4966

GO TO 100 RI.T4961
60 CALL LNTP(DF(1Iq DCIFv XDF9 FDCIFs P4XFv 4) RIT4968

CALL LNTP(DF1II, GC1MFtXDFi FDCMXFNXF9 4) RtT4969
CALL LNTPIDF(Ii, DCOFSXDFv FCDF, NXF, 41 RI1T4970
CALL LNTP(DF(1), DCMFSvXDF, FCMF, NXF, 4) RI1T49 71
CALL LNTP(DF(l)e CPF, XDF, FCPFv NXF, 4) RIT4972

C RIT4973
100 IF( TS.LE.0. ) GO TO 200 RIT4974

IF( TS.GE.4. I ýO TO 150 RIT49 75
C LEADINE-EDGE DEVICE RIT4976
C PIT4977

OS = ACOS(I. - 2.*CSDCI RIT4976
CILF = 2.*(SIN(OS) - OS) RIT49 79
CMXLE - 2.* SIN(OS) RI1T49 80
CMLE =(I.-CSOC)*S[N(OS) 'ULE RIT498L
DSR = DS/57.2956 RIT4982
NS = TS RI1T498 3
CALL LNTP(RtITo EMAX, XROT, YEPSAXIINS), 5921 R1T4984
CALL LNTP(OS, EDXXDS, YED(1,NS)t 4v 2) R1IT4985

c RIT4986
M~IS = CILE * DSR RIT4987
OClMS = CMXLE * EMAX * ED * DSR RIT4f'qg
DCDSS = 0.0 RIT4989
DCM4SS = CMLE * DCIS R ' T4990 j

C RI T4991
GO TO 200 R114992

150 CALL LNTPiOSv OClS, XDS, FDC1S# NXS9 41 RllT4993
CALL LNTP(DS, OCDSS,XDS, FDCIJSv NXS, 41 RIT4994
CALL LNTP(DS, DCDMS,XDS, FODCISP NXS, 41 RIT4995
CALL LNTP(DS, DCMSStXDSt FONS, NXS9 41 RIT4996

CALL LNTP(DS, CPSt XDSv FCPSt NXS* 41 RIT4997

200 IF( KPRINT(271.EQ.1 ) HRITFI6,10001 f)ClF9 OCIMF, OCDFS, OCMFS, RLT4999
1. DC1S, OCiMS, DCOSS, DCF4SSv CPF9 CPS, DCL, ETA, CIO* RI.T5000
2 0DCM, RMAX, ZKMAX, 0CM, RCMo 1KM, CILE, CNXLE, EMAX, RIT5001
3 ED, TF, TS, OF, DS, CFOCv CSOC, GTE, ROT RL75002

C AlT5OO3
1000 FORMAT(5Xs *SSET DUMP* /(5X, 7F15.51 I RIT5004

C RIT5005
RETurN RITS006
FND RI.T 5007

CC 00155
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SUBROUTINE DSET(OF. 3009 8S1, ISO, CF) RIT5009
C RITSOIO
C AERODYNAMIC CONTROL ROUTINE FOR HIGH LIFT SYSTEMS RlT5OiL
C RIT 5012

COMMON /BLKC02f DC' -OF* OCLOS, OCLMF, DCLMS, CLDMIN, DCLF9 OCIS9 RIT5013
I SPLANX, DCM0* DC14CL, RCLA R IT 5014

COMMON /BLKCOI/ CI(Ill# AK, DCL, C2(6419 OCIF, DCIMF, OCDF3V RJ.T501.5
I CMFSDClOSDCIMSDCDSSDCMSS,CPF,CPS,C3(131 RlT501L6
COMN/LKGOI/ GI(2OO) RlT5017

C RIT5018
COMMON /BLKMX3/ SPAN(6), YTPR(4), FK8( 6,41, FKSI61* FKDI 6w4) RITSO19
COMMON /BLKMX9/ SPAN4C51,YBFII(5), FKAI595)9 RIT5020

ISPANS(S), VBF121319 FKF(593) RIT502L
C RLT 5022

ZKT - 1.0 RIT 5023
SWPLF - Gil 103) RIT5024
SWPMC - G1(491 RtIT 5025
TPR -GI(81) RIT5026
AR - G1(80)RT52
SPLAN -G1182) RIT5028
OCIS 0 .0 Ri115029

C RIT5030
ZKI - DLNT(BFI, TPRw SPAW, YTPR9 FK8, 6,4, 6#2v2) RlTS031
ZK80J - DINT(BF0, TPR, SPAN, YTPR, IFKB, 6,4, 6,2,2) RlT5032
ZKB - ZKBO - ZKBI RtIT 5033

c RIT5034
ASC - SQRTII. - (I.-CF)**1.6l I RIT50 35
ZKC - L. + 1.815 * (l.-ASC)**2 /AR RIT 5036

C 'qIT5037
CALL LNTP(8SIv ZKSIP SPAN, FKS, 6, 4) 1(115038
CALL LNTP(BSOv ZKS09 SPAN, FKSt 6, 43 RITS039
ZKS - lKSO - ZKSI RIT5040

SPLANX - SPLAN * (1. 0 (CPF-1.1/(l.+TPRI 0 (2.-(1.-TPRI RIT5043
I*tBF0 + SF13) *(lBFO B F1) RIT5044

2 + lC.PS-I.3/(lQ*TPR) 12,-ll9-TPRJ*tBSO-8SI)) I54
3 * 1550 - 851) I RITS046

C RITS047
20 CLOCI ARI(2. +SQRT(4.+ (SPLAN * AR/SPLAW.X /COS(SWPMCII**21 I RIT5048

CLOCIR -AR/(2.4 SQRT14.+ (AR/COS(SWPNCl)**Z I RITS049
RCLA CLOCI/CLOCIR RIT5050

cf RIT 5051
OCLOF - ZKT * DCIF *CLOCI * KC ZKIB( RITS052

r.LF=Z-T * fwt'%-Mc 6*LCI Zr. n. 0----------------------------

C RIT5054
OCLOS - DCIOS * CLOCI * ZKS R1T505!
DC'L.MS - DCIMS * CLOCI * 11(5 COS(SWiPLE) RlT505i

C RITS50
c RIT505d

30 WRIT!F(6910001 ZKO, ZKC, ZKS, CLOIC, DClF, DClMF9 DCIOSI RtITS059
I OC1IMS, DCLOSt OCLOF RIir 5060

C R IT5061
C CALCULATION OF DRAG PARAMETERS RIT15062
C RIT5063

SWP94L =ATAN(TAN(SWPLE) -4*/AR C (.-TPRI/(toITPR) *(1.-CF1 I RIT5064
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C RITS065
ZKDI a OLNT(BFI, TPRv SPAN, YTPRv FKDrf 6, 4, 6, 2,21 RIT5066
ZKOn a DLNT(BFO, TPR, SPAN, YTPR, FKD, 6. 49 69 Z921 RITS067
ZKD - ZKOO - ZKOI RI T5068

C RIT 5069
40 CONTINUE R1TSO 10

E v AR/6.283 ftIT 5071
Do *sFe A IT 5072

c RIT50 13
ZKA DLNTIE, SFISPAN49 YBFII,FKA. , St 5,S 49 2Z RIT507ft
ZKF -DLNT(D* BFItSPAN5, VBF12PFAFP 59 3, 5, 29 Z2 RITS075

c RITS076
C KIT507f
r R1T5078

45 WRITE(6,I001) SWPHL9 ZKD, ZKA* ZKFY COO# SWPLEv AR, TPRt AK. DCL R115079
EK u0.31831/AR/AK RlTSOBO

C50 CONTINUE RIT 5081

OCLF - f1.-EK) * DCLOF/(1.+I1l6*CLOClIS.5-CF) R1T5083
CDC - 0.0 RIT15084
1Ff FIC.LT.l.0 3CDC - IOCLF**2 + 2.*DCLFOOCLI*0.31631/ RITSOS5

I (AR * [1.-EKI) RIT5036
c RI15087

OCO)F a DCDFS *CGS(SWPHL) * ZKD RIT5088
OCOS m OCOSS *CCS(SWPLE) * ZKD R1T5O69
CDI - ZKA * ZKF * DCLOF**2 *0.31831/ARRI09

RIT5091
OCDMIN - OCOF + OCOS + CDI + CDC RIT5092
WRITF(b,1002J OCOMINP Colo, DCDSv DCOF9 DCL, DCLFv CDC RITS093

C RITS094
60 RETURN RIT5095

1000 FORMAT (IHI, lOX, *HIGH LIFT CONSTANTS*, // LOX R1T5096
I *ZKB -* F10.6, lox *ZKC -* F10.6, lox *ZKS 3*RITS097

2 F10.6 f' LOX *CLOCI=* F10.6, LOX *OC1F -* F1O.69 R1IT5098
3 lox *DClMFu* FlO*6 / lox *DCI0S* F10.6, LOX RIT5099
4 *DCIMS =* F10.o, lOX R1TS10O
6 *DCLOSw* FliU.6 IlOX *DCLOFU* FL0.6 I RIT5101

1001 FORMAT( /// lox *SWPe4L-* F10.6, LOX *ZKD ** F10.69 RITS102
1 109 *ZKA -* P10.6 I lOX *ZKF =* F10.6, lOX RITS103
2 *CDO F* 10.69 lox *SWPLE-* FI0w6 / LOX RIT5104
3 *AR F* 10.69 IOX *TPR -s FlO*69 l1X RIT5IOS
4 *AK( -*P1.6 /lOX *DCL -* F10.6 I RIT 5106

1.002 FORMAT( ///10Xr *OCOMIN =* FI0.69 LOX *CDI 3* F10.6, lox RIr5I01
I *DCDS a* P1.6 /lOE *OCDF -0 FIOe6- 1OX RjTSiufs
2 SOCL P10.6, lox ODCLF a* P1.6 flOX *CDC -*FIO.6 I RIT5109

1003 FORMAT W610961 RIT5ILO
END IS1

CC *00103
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SUBROUTINE MSET(BFI, SF0, BSIv 650 I RITS113
C RIT5114
C COM4PUTES MOMENT SHIFT DUE TO FLAPS AND SLATS AT CL a0 RIT5115
C RIT5116

COMMON /BLKCO2/ DCLOF, OCLOS, DCLMFv DCLMS9 OCOMIN, DCLF, OCLS, RIT5117
I SPLANX, DCf4O, DC14CLY RCLA RiT5LI8
COMMflN /BLKC01/ CI(7T), OCIF, DC1MF, DCDFS# DCMFS, ft1T5119
I DCIS, DCIMS9 OCOSS, DCNSSY CPFv CPS* C2(131 RIT512O
COMMON /BLKGOl/ GI(2001 RLT51,21

C RIT5122
COMMf)N/IRLKMX7/ SPAN2(11I, YTPR2(519 FIKSW(Il,5l RIT5123
COMMON/BLKMX8/ SPAN3(6)v YTPR3(419 FKM(6941 RIT5124

TPR - GI(8l) RIT5126

AR x GI(SO) RITS127

SWPMC - GI(491 RIT512Z8
CMCL - C1115) R115129

CLA - ClIi?) RITS130 I
ALO a MI)RiT 5131

C FLAP CALCULATIONS START HERE R1T5L33

OCMAF a 0.0 RI T5135
0CMCLF -a. RIT5136
IF( OCMFS.EQ.O.O.AND.DCIF.EQ.0O.~ANO.CPF.EQ.0.O I GO TO 40 RIT5137

c RIT5138
ZKSWIa OLNT(BFI, TPR, SPAN2v YTPR2, FKSW, Ile 5, 11, 2t 23 RlT5139
lKSWOa DLNTISFO, TPR, SPANZ. YTPR.2, FKSW, Ile 5, Il, 2, 2) RIT5140
ZKSW = ZKSWO - ZKSWI R IT 514L

C ~RITS142 I
ZKt4O a DLtIT (SF0, TPR, SPAN39 YTPR39 K1KM, 6, 4, 6, 2v 2) RIT5143
7KM! , DINT (BFI, TPR, SPAN39 YTPR39 FKM9 6, 49 6, 29 2) RITS1,4 i
ZK4 z ZKMO - ZKMI RITS145

c RIT 5146
DCMAF -DC14FS *CPF**2 * ZKM + 0.5 * AR * TAN(SWPMC) Rt1T5147

I OCIF * ZKSW RIT5148
C RL1T5149

OCMCLF = (-0.25 4CPF *(CPF-1.1 + CMCI * ICPF**2-1.1)* ZKM RIT5150
40 CONTINUE RI.TSISI

C RIT5152
C SLAT CALCULATIONS START HERE RIT5153
C RITS154

0CMAS - 0.0 ft1TSISS
OCMCLS - 0.0 RIT5156
IF( DCMSS.EQ.O.0.ANO.DCIS.EQ.0.0.ANO.CPS.EQ.0.O ) GO TC 50 RIT5157
ZK04SO a OLNT0509a TPR, SPAN3, YTPR39 FKM, 6, 4, 6v 2, 21 R1T51.55
ZK04ST DLNT(8SIq TPA9 SPAN39 YTPR3@ FKMv 69 49 6, 2, 21 R1T5).59
ZKMS - ZKMSO - ZKKSI RIT5t6O

C RITSL61
ZKSWSO - DLNT(BSSO TPRo SPANZ1 YTPR29 FKSWv 11, 5, 11, 2w 2) RIT5162
ZKSHSI - DLNT1BSIv TPRj SPAN29 YTPR29 FKSW9 lit Sp 11, 2, 23 RLT5163
lKSWS - ZKSWSO -ZKSWSI RIT5164

C R1T 5165
DC04AS a DCMSS * CPSO*2 *ZKMS + 0.5 * AR *TANISWPM4CI RITS166
I O C1S *ZKSWS RIT5167

C RITSI6S
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OCMCLS -(-0.25 *CPS *ICPS-4.) CNCL * CPS**2-1*)I* ZKMS RIT5169
C RITSITO
C RIT51?1

C ADD FLAP AND SLAT MLriENTS RIT5172
c R1T5173

50 OCMA a DCMAF + DCMAS RIT5174
OCP4CL w DCMCLF +' DCMCLS RITL175

c RIT5176
CLO a -CIA * £1 RIT5L77
0040 - DCMA -CMCL * IDCLOF + OCLOSI - CMCL *(CL04'DCLOF+DCL0S) R1T5178

C RIT5179
C RIT5180

WRITE46il001I DCNAF, DCMASv OCNO RIT5181
c RLT 5182

1001 F0RMAT(I///lOX9*DCM0F = *FlC.6/IOXv*OCMOS S*FIO.6/ RITS183
I lOX, *DCNO - 4FIO.6) RIT5184

RETURN RIT5185
END RIT 5166

CC 00014
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SUBROUTINE DAEROIALPHA, CL, CD, CM, AGRO, CLG, COG, CMG, Ho OFI RIT5188

C OMPUTES LIFT MOMENT AND DRAG FOR IIGH-LTFT SYSTEMS IN RI T5190
C FREE AIR OR GROUND EFFECT RLT5191

C RLTS1.92
CommflN /8LKC02/ DCLOF, DCLOS, DCLMFP OCL.MS, CCOMIN, DCLFv DCLS, RIT5193
I SiPLANXv DCMO, OCMCLt RCLA RiT51.94
COMMON /Bt-KGOl/ Gt(200) R I T5195
COMMON /BLKAO2/ A19433) RIT5196
COMMON /BLKA03/ A03( 12), CMAC, AO3A(7) R1T51.97
COM'40N /BLKA04/ A2(66), BFIC, A3(4)9 BF20v A4(9) RIT5198
COMMON /BLKC01/ Cl(4), CDMI NB, CZ(b)v FK9 DELCLe CM0, CMCL, RlT5199
L XACW89 CLAP AID, C3119J, CDWING(4), C7(12), R115200
L CLAW, CLAN, CLAT, AN, eM, HSTAR, RlT5201
2 C4(51, CLMAXB, ABRK, AMAX, DAMAX, RIT5202
3 C5(25), DEDA, C6(6) RIT5203

C P IT 5204
D[MENSION XOX(619 YAW6, YB(6), XrR(6), YAR(41), ZI(6r4)v RITS205

I XBF(6i, Z2(6) R 1T5206
c RI 15207

DATA XDX / -1., -.6w -.29 .2v .6t I- /s RIT5209
L YA / -3.711-3.03,-2.639-2.349-2.13P-2. 1v R1T5209
1 YO / .466#.5v.664,.901t1.LI,.171 /RIT5210

C RJT5211
C FIG.S 4,7.1I-A&B IN DATCOM kIT5Z22

DATA XTP / 1., 2., 3., 4.,; 5o, 6. /t R1T5213
1 VAR / 4., 6., 8., 10. 1, RI1T5214
2 21 / .825,.772,.145q. 126,.T1S,.112, .8559.772,.7389.715t RIT5215
3 .7,.695, .LS,.775,.727#.7029.699.6859 RIT5216
4 *895,.776j,723v.69?,.68,.675 /v RIT5217
5 XBF / 0., .2t .4t .69 .8, I* / RlT5218
6 Z2 / 0., .34, .58, .76, .89, 1. /RlT5219

C RIT5~220
SPLAN - G1182) RIT5221
AR =GI.(80) R 1T5222
TR -Gl(81) RIT5?23
CCDLG =C5(21) RIT5224
ESWQC GIIIOZI R1TS225
OMEGA G (31(110 RITS226
XH =GI(1091 RI1T5227

C RIT5228
CLI) -CLA*ALO + JCLOF * DCLOS R1T5229
CLMAX - CLMAXI3 * DCLMF + DCLMS R IT-230
CLAHI a CLAN + CLAT + CLAim * RCLA RIT523L
AK~ a FK * SPLAN/SPLANX RIT5232
GC L v DELCL + DCLF + flCLS RIT5233
CDMIN 4CDPIINB *DCDMIN tDCOLG RIT5234

C RIT523S
ALIN = KLPAX -CLOI/CLAHL - DAMAX P 1T5236

C R~IT5237
CL -CLAI4L * ALPHA + CLO RI1T5238
IF( ALPHA.LE.ALTN I GO rn 20 RIT5239

C RIT5240
DELM =CLAHL (AIIN + 2.* DAP"AX) + CLO -CLt4AX RITS241
DEL =(IALPI4A -ALINI *0.5/DAMAX l**2 *DELt4 RITS242

C RI1T5243



CL aCL -DEL PlTS244
c RlT5245

20 CD - CDMIN *AK* (CL - OCL)**2 R IT5246
1Fl ALPHA.LE.ALIN ) GO TO 30 Rl T5247

C R IT5148
ED r0,318&31/AR/AK RIT5249
E - EO + 10.3 - ED) * 0.5 I ALPHA -AL'IN)/DAMAX RlT5250
IF( E.LE.0.0 I E z 0.1 RI115251
CD -CDP4IN + 0.31831/AR,'E *(CL - DCL)**2 RI1T5252

C 11 T5253
30 CMOTOT -CMO + DCP40 RlT52ý ;

DCMDCL = CMCL + DCMCL RLTJi255
CLTAIL =CLAT * IALPHA-HSTAR) RIT5256
CLUB = CL - CLTAIL R1T5257
CM = CMOTOT + DCMDCL * CLWB RIT5258
1 -CLTAIL *XH * COS(OVEGA -ALPHA/57.31/CMAC RIT5259

c RI.T526':'
C GROUND EFFECTS ARE NOW CALCULATED RIT5261
C RI1T5262

OCLW G =0.0 RIT5263
OCLTG =0.0 RI1T5264
DC-MWG = 0.0 RIT5265
DCMTG =0.0 R11T5266
DCDG = 0.0 FR1T5267
AGRD = ALPHA RIT52671I
OMEGA z G11110) RIT5268
B02 - AI12401 R 1T5k69
DX08 GI(106) RIT5270
CR08 GI 110) RITS271
HTZ A1C432) RIT5272

C RIT5273
IF( H.EQ.0.0 ) Ga TO 50 RIT5214.
CDW~4G =rDWING(1) + CDWING121 CDIING(3) CD -CDMIN RIT5275'
CALL LNTP(DXOB, At XDX. VA, 6, 41 IRLT5276
CALL LNTP(DXOB, Bo XOX, YB, 6, 4) RLT5277
SIGP =2.11828 **(A * (H/B02)**B PIRT5278

C RIT5279
IVC =H/(CROB*EiO21 *vtj.5RTS8
A2 0 = 9.lt89 * CL /(CUS(ESWQC)**2) R I T5281
DLOLfl = 0.058/(H04C**I.7) -0.0085/HOC A20 RIT52b2
IF( HOC.Lr.0.4 ) VLOLO - OLOLU - 0.02/(HOC**2) 40.05/HOC RlTS.2821

C R 1T5283
DDCLF =-.142 *.2272*HDC -. 09D2vHOC**Z RIT5284

C RIT5285
SIG =2.71828 **(-2.48 * (H/BO2I**.768) RlT52b6

C ~RITrB
R1 SQRT(t. +(H/B021**2 I - H/B02 RIT5288
T 0.03979 * HOC /(HtJC**2 - .015625) R 115289
DCLWG (9.12/AR f.7. 16*CROB) * CLWB *CLAW *SIGP *RCLA RIT5290
1 + 0.5 * AR * CR08 * OLOLO *R * CLUB 111T5291.
2 + IOCLF * iDF/50.)**2 PlTr5292

c PIT5293
OCOGI =-SIG * 0.3183t*CLW8**2/AR R 115294
DCDG DCDGI -(CDWNG +DCDGI) *R *T *CLW8 RITS295

c RI1T5296
C GROUND EFFECýS 'IN HORIZONTAL TAIL ARE CALCULATED RITS2'97
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IF( CLAT.EC.O.0 GO TO 4Oý 
RIT5298

C ~R IT 5299TRIV 6. 
RIT5300IF( TR.NE*Oo I TRIV a ./TR RIT5301

C BPWOa DLNT(TRIV, AR, XTR, YAR, Zi, 6,4, 6, 4v21 RIT5302
BF-CI R1T5303

BI~ BFIOR IT5304IF( SF203.GT*BF 3 BF - 020 
RIT5305CALL LNTP(BFt BFOBWP# X13F I Z2, 6, 4)J RlT5306

C RIT5307SP 4N =O 80 2. 
RIT5308BWP - FPWOFB * SPAN 
RITS309

c FP = BWP *BFOBWP RLT5310
C P 1T 53 1 IBEFF = BWP 

R11'5312IF( F3FPoNE.O.0 I BEFF =CLIJ/CLO -OCLO;' fBWf-' + OCLOF/BFP) RIT5313C. 
RIT5314HH = (H +HTZI*COS(ALPHa/57.31 -Xlh*SlN(ALPHA/;i7.3) RIT5315

OE = DEDA * ALPHA * (BEFF**2 + (HH-H)**23/(BEFF**2 +tIHH114H)**23p1T5316
DCLTG = DE * CLAT/(.-DEDA) 

R 1r5318
40 AGRO = ALPHA -(DCLWG +0(CLTG)/CLAHL RlT531.9

DCMUWG - DCMDCL * OCLWG 
RIT5321DCmTG - -DCLTYG * XH * CrJS(OMEGA -AGRD/57.29561 RIT5322Ic 
R 1T532350 CLG = CLWB +CLAT *(AGRD-HSTAR, + DCLTG RIT15324CmG CMOTOT + DCMDCL * CLWB RIT5325I-(CLG-CL'4~81* Xi4 *CDS(CMEGA -AGRC/57.2956) RIT53251CDG = CD + OCOG 
RIT5326

c RIT5327RETURN 
R1T5328END 
RIT5329

CC =00145
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WUBROUTINE ATHOS CDCACr .. Co 6600 FTN 43,0-P351 OPT-i 0612

SUBROUTINE ATHOS fZFTp TM9 SIGNA, RHO, THETA, DELTA, CA, ANU, K) CS
C THIS IS A SUBROUTINE TO COMPUTE CERTAIN ELEMENTS OF THE 1962 CS
C U.S. STANDARD ATMOSPHERE UP TO 90 KILOMETERS. CS
C CS
C CS
C CS
C THIS MODEL REPRESENTS MEAN ANNUAL, MID-LATITUDE, DRY AIR CS
C CONDITIONS. DATA ON LATITUDINAL AND SEASONAL VARIATIcNS ARE CS:
C AJAILABLE FROM THE OFFICE OF THE STAFF METEOROLOGIST (ASOINE). CS:
C CS:
C CARE MUST Br EXERCISED WHEN USING THIS AND OTHER'MODELS FOR CS:
C ENGINEERING PURPOSES AND IT IS STRONGLY URGED THAT USERS CONTACT CS,
C ASO/NE FOR INTERPRETATION AND ASSISTANCE. CS:
C CS1

C CSj
C CALLING SEQUENCE... CS1
C CS1
C CALL ATHOS (ZFT, TM, SIGMA, RHO, THETA, DELTA, CA, ANU, K) CS1
C ZFT G GEOMETRIC ALTITUDE (FEET) CS1
C TH x MOLECULAR SCALE TEMPERATURE (DEGREES RANKINE) CS1
C SIGMA = RATIO OF DENSITY TO THAT AT SEA LEVEL CS1
C RHO = DENSITY (LB-SEC*"2#FT**(".) OR SLUGS-FT"31 CS1
C THETA = RATIO OF TENPERATURE TO THAT AT SEA LEVEL CS1
C OEITA = %ATIO OF PRZSSURE TO THAT AT SEA LEVEL CSI
C CA a SPEED OF SOUND (FT/SEC) CS1
C AMU VISCOSITY COEFFICIENT (LB-SEC/FT*42) CS1
C CS1
C -u I NORMA .. CSI
C 2 ALTITUDE LESS THAN -5000 METERS OR GREATER THAN 90 KH CSI
C = 3 FLOATING POINT OVERFLOW CSt,
C CS1
C ALL DATA AND FUNDAPENTAL CONSTANTS ARE IN THE METRIC SYSTEM AS CSl
C THESE QUANTITIES ARE DEFINED AS EXACT IN THIS SYSTEM. CS1
C CSI'
C THE RADIUS OF THE EARTH (REFT59) IS THE VALUE ASSOCIATED WITH THE CS1i
C 1959 AROC ATMOSPHERE SO THAT PROGRAMS CURRENTLY USING THE LIBRARY CSI
C ROUTINg HILL NOT REQUIRE ALTERATION TO USE IHIS ROUTINE. Csi,

DIMENSION HS(iO)TMB(I1O),DELTAB(10),ALM(10),ARAY(i0,id CSIf.
EQUIJALENCE(ARAY(i,1),HB),(ARAY(1,2) ,TMO),(ARAY(1,3),OELTAB), CSi

(AP.AYf(l4)jALM) CSI
DATA ((ARAY(fIJ),Jw1,4),IullO)/ CS1

X -5.0 , 320.65 o1.75363 E 00 -6.5 9 CSI
n. 1.0000 i "0 -6.5 c S1
.36* ppao Eu.L 00 OS

X 11.0 ; 216.65 2.23361 E-01 0.0 0 CS1
X 20.0 v 216.65 , 5.4032a E-02 1.0 , CS1
K 32.0 , 226.65 C.56663 E-03 2.8 , CS1
X Ic7,0 a 270.65 9 10o9455 E-03 0.0 , CS1
X 52.0 9 270.65 t 5.62289 E-O4 -2.0 , CS1
X 61.0 , 252.65 1.79718 E-04 -4.0 , CS1
X 79.0 a 180.6 1.02410 E-05 0.0 , CS5
X 88.743 , 180.6!i 1.62230 E-06 0.0 / CS1

OATA REFTS9/z.o$s5531E 07/p GZ /9•I0665/1 CS1
A ANZ /28.9644 I, RSTAR /8.31432/t CS1
R FTTOIOIK/3,•8E-04 /f S 110,4 /V CS1
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UBROUlINE ATHOS TRACE CDC 6600 FTN V3.a-P35i OPTuS. 86/22

C AMUZ h±.2024E-05 It CAZ f1116.45/, CSI
0 RHOZ /0.076474 /9 GZENG /3291741/ CSI

C CONVERT GEOMETRIC ALTITUDE TO GEOPOTENTIAL ALTITUDE CSI
WFT z(REFT59/(REFT59+ZFT))*ZFT CSI

C CONVERT HFT AND ZFT TO KILOKETERS Cs i
Z a FTTO#CMOZFT CS1
H4 a FTTOKN'HFT CS 1
K z1 CS1
TNZ r TMU(2) CSI
IF cHeLT9-5.a.OReZ*GTgo909) GO TO 16 CS1
DO LO M=1910 CSI
IF (NHOH(M)) 11,12,10 CII

10 CNIU ~

il1Ha N-I1CS
*12 DELH aH-HB(M) css.

IF (ALM(N)*EQe0.0J GO TO 13 CSI
T PK zTM9(M)+AL"M()*DELH OSI

C GRADIENT IS NON ZERO, PAGE 10, EQUATION Is2.10-(U) CSI
DELTA = 0ELTAB(N4)*((THIB(M)/TNK)*-(GZ 9 AM!,'(RSTAR'AL"(N))3) CSI
GO TO 14. Cs 1

13 TMK 2 TIB (14) CSl
C GRADIENT IS ZERO, PAGE 10, E(1JUATION 1.2.10-(4) CSI

DELTA = ELTAB(M)*EXP(-GZ'AMZ 4"DELH/(RSTAR*TMB(M))) CS1
14. THETA zTPIK/TMZ CS1

SIGMA DELTA/THETA CSi
ALPHA a SQRT(THETA**3)'((TMZ.S)/(TMIK*S)) CS 1

C CONVERSION TO ENGLISH UNITS C31I
TM a i.B*TNK CSI
RHO = RHOZOSIGMAIGZENG CS1
CA -CAZ 4 SQRT(TI4ETA) CSt
AMU = AWUZ4ALPHA/GZEMG CSI

C CALL OVERFL(J) CSI
C GO TO (15,17), J CSI

*C 15 K aK+2 CS I
GO TO 17 CSI

If, K - 2 CSI
17 RETURN CS I

END Cs i
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UBROUTINE PLSQ TRACE - COC 6600 FTN V3,0-P351 OPTxL 06122

SUBROUTINE PLSQ(XtYpNKtCtLISTpENAXERNSENEG) CS,
C Cst
C PLSQ PCLYNOMIAL LEAST SQUARE CURVE FIT CS1
C Cst
C Csi
C PLSQ WILL FIT A GIVEN SET OF DATA TO A CSi
C POLYNOMIAL OF DEGREE K OF THE FORM... Cs'
C CSt

C Y=C(K+I.)C(K) X÷C(K-I)'X'O2+...+C(2)'X"*(K-1) U( (I)*XK CSI
C CSt

C PLSQ THEN COMPUTES THE MAXIMUM ERROR AND ROOT CSI
C MEAN SQUARE ERROR OBTAINED BY USING THE C CSi
C COEFFICIENTS TO RE-COMPUTE Y FROM X CS1
C CS1
C USAGE... CS1
C CS,
C DIMENSION X(N), Y(N)t C(L) CS1
C WHERE L IS K+I CS1
C CALL PLSQ(XtYNt KtCLISTtENAXERMS.EMEQ) CS1
C CS,
C WHEREY CSi
C CS1
C X IS THE ARRAY OF N INDEPENDENT VARIABLES CS1
C CSI
C Y IS THE ARRAY OF N DEPENDENT VARIABLES cSj
C CS.
C N IS THE NUMBER OF INOEPENOENT(DEPENDENT) CSt
C VARIABLES CSI
C cs1
C K IS THE DEGREE OF THE LEAST SQUARES POLYNOMIAL CSI
C CSI
C C IS NHE-ARRAY OF THE COEFFICIENTSHIGH CROER CSI
C TO LOW ORDER, OF THE LEAST SQUARES POLYNONIAW. CS]
C CSI
C LIST =0 SUPPRESSES THE ERROR ANALYSIS OUTPUT CSi
C =I GIVES THE ERROR ANALYSIS OUTPUT CS,

C EMAX IS THE MAXI-HUHABSOLUTE ERROR OBTAINED CSi
C BY USING THE COMPUTEO C COEFFICIENTS TO CS1
C APPROXIMATE THE DEPENDENT VARIABLE CSI
C CS3
C ERMS IS THE ROOT MEAN SQUARE ERRORln ORTATIND C15
C BY USING THE COMPUTEO C COEFFICIENTS TO CS3
C " APPR ATETRE OLEPENOENT VARIABLE CSs
C CS,
C E"EQ IS THE MAXIMUM DE4IATION FROM UNITY CS1
C IN THE LINEAR SYSTEM CHECK SOLUTION CS1
C CSS
C CS1
C PLSQ CALLS SUBROUTINES FXEM AND MTXEO CS1
C CS1
C PLSQ USES 1309 CELLS OF BLANK COMMON CSf
C CS1
C CS1

COMMON MTXEQT(664), CF, DIFt I, J, JC, JK, CS1
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* UBROUTINE PLSQ TRACE GCC 6600 FIN V3@0-P3-51 OPTxi 06u/22

L, LL, Lug N, SUMP XI, XM(576), CS1
XMAX, XHIN, XP, YG, VM(46) CS!

DIMENSION X(N), Y(N), C(24), CS1
XOP(48), XYDPC24) Cs,

EQUIVALENCE (MTXEQI(i),XDP(l))v (MTXEQT(97),XYDP(1)) CS!
DATA KPIAX/ 23/ CS I

C CS1
C CHECK K AND N FOR PROPER RANGE CSi
C CS1

IF (K .GT, KMAX *OR. N .LE* K .ORe K .LE. 0) GO TO 200 CS!
L= K+ i CS1

C Cs!
C FIND MINIMUM AND MAXIMUM VALUES FOR X CS!
C Csi

XMIN=X(l) CS!
XMAX=X(l) CSf

00 10 1=2,N Cs t
XMIN = AMINi(XMIN#XII)) CS1

10 XMAX = AMAXI(XMAXX(I)) CS!
c Cs!
c ZERO DOUBLE PRECISION ARRAYS FOR SUMMING CS1lt
c CS I

M=2* K-'ý CS 1

2 0255=* CS:

20 XYOP(I) = 0.0 CS XDCI .
C CS1
C TRANSFORM RANGE OF X TO (-1141) AND CS1

*C COMPUTE SUMS OF POWERS OF X AND SUMS CSI.
C OF Y TIMES POWERS OF X CSi
C CS1

Ci = 2.0 /~ (XMAX - XMIN) C51
C2 =(XNAX + XMINJ (X74AX - KIN) CS1
LL=K42 CS1
LU=2*KGI CSt
00 40 I=1,N CSI
XP = i.e CSI
XI a Cl 0 (I) - CZ CS1
D0 30 J=11L CS!.
KOPt J)CXDP (J) +XP Csi
KYDP (J)=XYDPf~i4+PVP(I

s0 XP=XP*XI CS'
DO 40 J=LLIU *CS!.

XOP(J) =XOP (J) +XP Cs 1
40 XP=XP*XI CS!.

C CS!.
C STORE ABOVE COMPUTED SUMS IN ARRAY KM CS I
C AND COMPUTE RON SUMS FOR CHECK SOLUTION CS!.
C C S

00 50 IhIL CSI
L~I=+L CS1
YM (LL)=G.0 CS!.
LU=(I-1)*L CSI
JK=I-i C51

211



UBROUTINE PLSO TRACE CDC 6600 FTN V3eO-P351 OPTxl 06/22

DO 50 J=1,L CSI
JK=JK.I CSI
JC=4U'J Cs).
XM (J C) = XOP W K) CS).

so YM (LL) YM(LL) 4XM (JC) Cs,
DO 60 1=1,1 CS).

&a YH (I)=Xy0P (1) CS'
C Cs'
C SOLVE THE SYSTEM XN'C=YM CS1
C CS).

CALL MTXEO(XMtYMtYHL*2) CSI
C CSI
C Rc.0RDER AND MOVE SOLUTION TO C AND FIND CS I
c MAX~IMUM ERROR IN CHECK SOLUTION CSI
C CSi

EMEQ=0. a CSt
00 70 1=19L CSI
JKxK-I*2 CS,
C(JK)=YM(I) CS).
JCcI+L CS).

70 EMEQ=AMAXi(ENEQ,ABS(YNg(JC3-1.0)) CSI
C Csi
C ADJUST COEFFICIENTS FOR ORIGINAL RANGE CS).
C OF X CS1

C 00 80 121,K Cs
CIO 80 J=1,I CSI

80 C(J) = C(J) 4 Ci CS).
Ct = (XMAX + XMNI) f Z.0 Cs,
0O '90 11i,K CSI
RM-L-I41 CS).
00 90 J=2pMI Cs,

go0 C(J) = '-Ci * C(J-l) + CIJ) CS)
C Cs).
C INITIATE PRINT OF ERROR ANALYSIS IF LIST MNE, 0 CS)
C CS).

IF (LISTe.EO.1) PRINT 100t Clsi
C Cs).
C COMPUIL MAXIMUM AND ROOT MEAN SQUARE ERRORS Cst
C AND OUTPUT ERROR ANALYSIS IF LIST .NE. 0 CS).
C CS).

rEtIAXO0.0 CS).
SUJM= Be U CS)
00 t30 IzlN CS).
Y01 =C (Ii CS).
00 160 J=iK CSI

100 TC=YC*X(I)+CIJ41) CS!
orF=YC-Y(IJ CS)
IF (LIST.EO.0) GO TO 120 CS)
IF 41 %GTs L) GO TO 110 CSI
PRINT 1002, I, X111, Y(I), YC, DIF, C(Il CS)
GO TO 120 CS)

110 PRINT 1002, 1, xri, Y(Il, YC, DIF CSj
120 EMAXzAMAXi (EMAXqABS(DIF) I CS)
130 SUM-SUMl+DIF*'02 Cs1
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ISROUTINE PLSQ ?RACE CDC 6600 FTN W3o0-P39.' OPTxi 8612ý

ERNSzSQRT(SUMVFLOAT(N)) Cs i
IF (LISTGEQ.1) PRINT-10S3, EMAXs ERNS9 ENEQ CSI
RE TURN CSI

C CSI
C GIVE ERROR MESSAGE AND RETURN TO CS I
C SYSTEM VIA FXEH CSI
C Cs I
200 PRINT 1000%, N, K CSI

CALL SYSTEM (20091L )CSI
RE TURN Cs I

1000 FORMAT M3HN%99112 3H KxI12*29HINCORRECT FOR SUBROUTINE PLSQ) CSI
100i FORMAT iiMI,20X,32HPLSQ POLYNONIAL LEAST SQUARE CSI

*024I4CURVE FIT ERROR ANALYSIS// CS £
06H40 ttII,914X - GIVEN,11xv9my - GIVENt1K, CSi
fIoHY - FITTEOti2X,5HERROR,16X,'.H8(I)//) CSI

1002 FORMAT C~IX,5,6x,5(lPE1a..6,6xj) CSI
1003 FORMAT (jifltgX,5HENAXZ,1PE15.6,'IX,5HERMS=,E15.fip CSI

*9x,5HEMEQmpEl5.6) CSI
END CSi
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1UBROUTINE MTXEQ TRACE CDC 6616 FTN W3*U-P351 OPT-I 86/f22?;

SUBROUTINE NTXEQ-(AiX,8,-NK) Cs I
C CSIJ
C MATRIX EQUATION SOLVER (7694 FORTRAN TV) CS1
C Cs il
C USAGE... CSI
C CSI
C TO SOLVE T14E LINEAR SYSTEM AXxD CSI
C CSi
C CALL HTXEQ(AtXBpNtK) CSI.
C Csl,
C WHERE A MUST BE DI"MENSIONED N X N CSI.
C X MUST BE DIMENSIONED N X K CSI
C 8 MUST BE DIMENSIONED N X KC Cs1;
C N IS THE-NO. OF EQUATIONS (ROW~S IN APXB) CS1,
C K IS THE MO. OF SOLUTION VECTORS (COLS. IN X,S) CSI*
C CS,.
C 664. CELLS OF BLANKC COMMON ARE USED. CS I
C CS'
C NOTE... TO CHANGE CIMNESIONS OF ARRAYS C AND PIV, ALSO ICSL
C CHANGE VALUES OF NNAX AND' NKNAX IN DATA STATEMENT. CS,
C CSI
C CSi

DIMENSION A(NNJ, B(NK), X(NK) Cs1,
COMMON ATPEv It IFROM, P, rlipiv, ITO, CS'

I J, KPp Lt NP, NPI, NPJ, NPIC, RN CSI
mCOMMON PIV(26), C(24,26) CS1

DATA NMAX, NKMAX/ 24, 26f CSI
C CS1
C GET ARGUMENTS N ANU L. CS II

C ~cSij

C CSI
C ST N AND K FOR CORRECT RANGE CS'
C CSi'

IF(NP.LE9U.OR.NP.GT*NMAX) GO TO 190 CSIJ
IF(KP.LEogeOR*(NP+KP).GT*NK"AX) GO TO 190 S

C CSI
C MOVE ARRAYS A(IJ) AND B(I,JI INTO C1I,JI CS I
C CSI

00 10 JcttNP CSI'
0O 10 1=10"P CSL

10 C(IJ)SA(lqJ) CSI
DO 20 J1i,KP S
NPJ=NP+J CSI
00 20 I=lw~ CSI

20 C(I,NPJ)=B(I,J) csi

C SET TO PERFORM N ELIMINATION SWEEPS (I1L,N) CS1
C Cs1t

NPI -NP~l CSI
NPK*NP+WP CS,
D0 120 IzINP s
IplwI*1 Csl

C CSI
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PBROUTINE HTXEQ TRACE- COC 6663 FYN V3,6-P351 OPTaI 86/21

C SEARCH FOR NEXT PIVOT RON (I-TN PIVOT IS IN COL. 1) CSI
C cst

AT PEz * CSI
00 40 juISP CSI
IF (ABS(C(JgI))-ATPE) 48,30933 css,

30 ATPEaASS(CUI3j) csi
IP IV uJ CSI

40 CONTINUE CsS.
C Csl
C OPERATE ON THE PIVOT RON Csi
C CSI

IF (ATPE) 2tU,213,5I CS,
50 00 60 J=IP1,pk*K CS,
68 PIE(J)=C(IpIV,J)/C(IPIlEI) CSI

C Cs I
C PERFORM ELIMINATIONS 68!LOW THE DIAGONAL (COL* 1) CS1,
C CSt

IF RON- NP CSs.
ITOEMP 

t70 IF (IFRON-ýIPIO) ea,,ao"as CS,
80 Rtmz-C(IFRO;4*1) CS1N

00 90 JzIPI.,NPK OSI
90 C(ITOJ)=CCIFROH,j)+R4mN!lV(J) CSI)

ITOzITO-I 1
100 IFRON&IFRON-L 1

,LF (IFRON-1) 116,70,70 CSI
C C

C PUT THE I-TH PIVOT ROW-IN THE VIACATED RON 1I
C ci
110 DO 120 JslIPPK CS1,
120 C(ItJ)sPI4(*"- Cs'
C CS1.

ic NOW 00 THE EA1. ýwLUTIOW CSI.

13C Pz CSI1
I"- PUCSIJ

IF 0)),I, CS11
14.0 00 150 in 4pllI CSI

00 150 L=IPioNP CS,
£50 C.IqJ)sCflJ)-C~iLi'C(LvJ) CSI,

GO TO 11iO CSIf

C MV THE SOUINTO ARRAY XIj Cs1i

C CS1.
160 00 170 Jh1l,KP CSI:

PWJSNP+J Cs'
00 170 I-1,NP CS1

170 X(IJ)=C(IPNPJ) CS1
180 RE.TU RN C51

C C51
190 PRINT 1000, NP,, KP CS1

CALL SYSTEM (230,IL )CSI
ST OP CSI;

210 PRINT 1001 CSt
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XAROUTIN E MTKEQ TRACE 
C DC 6688 FYN V3 *6-P 351 O lPT wI WI2laCALL SYSTEM (280eakIL

STOP csi
1911' FORMAT tNO~uIlZUN K8112#304 ARE INCORRECT FOR SUSROUT'WC MTXE) CSI
1601 FORMAT (S704CETIA)w&SIN CALL TO SUBROUTINE NTXEA) CII

ENO C~li
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