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I. IWNTRODUCTION

Midwest Research Institute, under a previous contract NAS8-11012,
has developed a theory of accurately predicting unsteady indicial aero-
dynamic forces on & body of revolution. By indicial, we mean the forces re-
sulting when the vehicle encounters a side gust in the form of a step func-
tion. Since this theory is linear, it can be used with an integral or con-
volution approach to calculate aerodynamic forces associlated with arbitrary
side winds.

The object of the current contract is to apply the integral approach
by developing the necessary compuber programs and then using the programs to
study several selected problems. This manual contains the information and
instructions for users of these computer programs.

The programs required to compute the indicial aerodynamic forces
have been previously documented. 1—/ However, because some lmprovements and
modifications have been made since that report was issued, and for complete-
ness, the documentation of these programs is repeated in this manual, to-
gether with the documentation of the completely new programs. It is assumed
that the user is familiar with the basic theo and nota:bion?/ and, to a
lesser iegree , the "eguivalent body concr—zp'i‘,"3 and the Duhamel integral ap-
proach.

The principal type of side wind considered in the study was
sinusoidal in profile, hence, the programs were designed to handle this wind
shape readily to generate freguency response data. However, it is also pos-
sible to obtain responses to-arbitrery winds by utilizing an alternate set
of routines and specifying the wind as a function of altitude.

There are three different programs, or deck setups described in
this manual. Program T (wain program COMTAR) contains all of the routines
necessary to caleculabte indicial responses and then to use these to obtain
frequency response dats. This program is recommended for use in studying
relatively simple body shapes which can be described by a reasonsbly small
(say, less than 40) number of aerodynamic sources. It is recommended also
for one~-time calculations wherein the user is fairly certain he will not
want to obtain additional freguency response data for the same geometry (and
same Mach mumber) at a future date.



Since the calculation of the indicial responses is fairly time-
consuming (indeed, often the major portion of a complete computer run of
Program I) there are many situations in which the user might prefer to com-
pute the indicial responses in a separate job, store these on magnetic tape,
and subsequently use the tape as input to a wind-response program. Program
IT (main program TAFPRES) may be used to calculate and store indicial re-
sponses on magnetic tape. Program III (mein program RESINP) uses the tape(s)
to compute frequency response data or optionally, with additional input data,
responses to specified arbitrary winds. If responses to arbitrary winds are
desired the sequence Program IT, Program IIT must be used; Program I does not
contain this option.

The programs are written exclusively in FORTRAN IV and utilize a
great deal of double precision arithmeftic. They have been compiled and
executed on an IBM 7094-I1 and, with minor changes, should be accepbable to
most other large-scale computers.

This manual presents, first, a discussion of the overall structure
of the programs. Next a complete presentation of input data is given, with
examples. A discussion of the oubput to be expected, its interpretation,
unite, ete., is given next, followed by a brief discussion of each of the
subroutines. Then deck setup, operating instructions, timing, and the like
are presented. Appendices conbain selected flow diagrams and complete
FORTRAN listings of all of the routines.

IT. PROGRAM CRGANIZATION

Program I consists of a main control routine, COMPAR, and four
major subroutines: MATNL, MAIN2, MAIN3, and RESINP. (The deck names for
these four are MANl, MAN2, MAN3, and COMRES, respectively.) Control passes
back and forth between these subroutines, at the user's command, via COMTAR.
It is necessary that MAINL he called upon before either MAINZ or MATNS is
used. PFurthermore, MAINZ a.nd/or MATI® must be called upon before RESTINP is
used.

Subroutine MAINL does most of the basic data input functions. In
addition, it compubes basic coefficients which are required by the other
routines. The computational phase of MAINL can be bypassed when geometrical
and velocity data are i1dentical to those of a previocus run. The punched card
output of the previous MAINL run is used as Iinput to MATWL.

MAINZ2 ig used for computing local indicial normal force coefficients
and related local guantities. MAIN3, on the other hand, is used for com-

puting total indicial force coefficients, center of pressure location, and
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other integrated effects. Each of these routines may store its results on
"scratch” or working tapes as well as providing printed output. Separate
tapes are used, one for MATNZ and one for MAINS.

Subroutine RESINP utilizes the results on scratch tapes., prepared
by MAINZ2 and/or MAIN3, to compute aerodynamic forces associated with sinu-
soldal winds--that is, it computes frequency response data.

Program T may be used for compubing only indicial responses, and
the working tapes may be saved for subseguent use. Albternately, Program IT
may be used, resulting in moderate deck-handling simplifications. It con-
sists of a main routine, TAFPRES, and the three major subroutines MATINI,
MATN2, and MAIN3 (identical to those used with Program I). Data preparation
1s identical for the two programs, except that with Program II the packet
of data used by RESINP is not included,

Program IIT is a separate program which reads indicial data from
magnetic tapes and computes aerodynamic responses to sinusoidal winds or to
arbitrary, specified winds. TIts main routine is RESINP, not to be confused
with the subroubine of the same name but with the deck name COMRES. The
deck, RESTNP, is a greatly expanded version of the deck, COMRES, and is a
main roubine as opposed Lo a subroutine.

In addition to the seven major routines and subroutines mentioned
above, there are sixteen other supporting routines. Table I shows the
routines reguired for each of the three programs. All of tThese routines
are listed in Appendix II, and additional documentation is given in other
sections of this report.

All dimensional guantities referred to in this manual are in the
metric system (X-M-S). The user may, however, use other units as long as
he is consistent. (For example, feet and miles cannot be used simultane-
oungly.) The only exception to this ig in the use of the wind data in Pro-
gram IIT, where the program explicitly utilizes the metric system of units
in making altitude-flight time transformations. This would have to be
modified for use with other units.



TABLE I

SUBROUTTNES REQUIRED FOR AERODYNAMICS COMPUTER PROGRAMS

Program T Program IT Program III
Program Name Deck Name  Program Name Deck Name  Program Name Deck Neme

(Main) COMTAR (Main) TAPRES (Main) RESINP
MATNL MAN1 MAINL MARL LNCNT TACNT
MATN2 MANR MATNZ MATR FINTAP FINTAP
MATN3 MAN3 MATN3 MAN3 CONVOL CONVOL:
BINTAP BINTAP BINTAP BINTAP QUATAN QUATAN
INIGRL INTGRL INTGRI, TNTGRL SHEARS SHEARS
UTANVT UTANVT UTANVT UTANVT DWVDT DWVDT
TUANDV UANDV UANDV UANDV

POTNTS POINTS POTINTS POINTS

TNCNT LNCNT INCNT LNCNT

COMELL COMELT, COMELL COMELL,

INCELL TNCELT, INCELL THCELL

ARCOSH ARCOSH ARCOSH - ARCOSH

ERROR ERROR ERROR ERROR

RESINP COMRES

FINTAP FINTAP

DUHINT DUHINT

QUATAN QUATAW

iII. INPUT ﬁﬂfﬁ

A, Program I {CCMTAR)

The input data consist of one or more cases. Each case (that is,
& specified gecmetry and Mach nurber) contains a pack of data read by MAINL,
packs of data read by MAIN2 and/or MATNZ, and a pack of data read by RESINP.
TFf MATI? (or MAIN3 or RESINP) is not to be called, there should be no data
for MAIW2 {or MAIN3 or RESINP). Each pack of data is preceded by a program
control card, which is read by the main program, COMTAR, and serves to call
the reguired mgjor subroutine.¥

Figure 1 illustrates a typical deck arrangement. The program decks
are source, object, or a mixture of the two, ag given in Table I. Following
the $DATA card are two sets of data. The first set causes various aerodynamic

¥ The supporting subroutines are called automatically as needed; the user
need not concern himself with them during data preparation.
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coefficients to be calculated (MAIN1), some indicial local forces to be cal-
culated and stored on a working tape (MAIN2), some indicial total forces to
be calculated and stored on a working tape (MAIN3), and some frequency Te-
sponse data to be calculated (RESINP). The second set causes various aero-
dynamic coefficients to be calculated (presumebly for a different geometry
and/or Mach number), and indicial total forces to be calculated. Depending
on the user's needs, the latter forces could be preserved by saving the mag-
netic tape; or, alternatively, the user may be interested only in the print-
out of these forces. To illustrate further the program capabilities, the
data packs for MAINZ and MAIN3 for the first set (including the control cards)
could pe interchanged without affecting the end results or the computer time.
This is because MATN? and MAINS are independent routines which share only the
data prepared by MATNL. Moreover, by dividing up the data pack associated
with RESINP and making slight data changes, the data for the first set could
be arranged in the order: MAINL, MATN2, RESINP, MAIN3, RESINP. In this in-
stance, identical results would be dbtained at a slight loss in efficiency.
This arrangement is not necessarily recommended, but is mentioned only to
further illustrate data preparation procedures.

The gdetails of the data cards for Program I are given below.

1. COMTAR data: Only a single card is read by this routine., This
"program control" card indicates which major subroubtine is to be called next.
(Upon return to COMTAR, another "program control" card is read.) Table II
shows the card format.

TABLE II

DATA FOR PROGRAM COMTAR

Card Colums TFormat Quantity Remarks

1 1-2 12 I Integer 1, 2, 3 or 4 to indicate which data
pack follows (i.e., MAIN1, MAIN2, MAIN3
or RESINP data pack).

2. MAIN) data: Two different seguences are possible. Seguence A
is the set which must be used initially. On subsequent runs using the same
configuration and speed, Sequence B may be used to bypass the computational
portion of MAINL. The input Sequence B conbtains previously computed infor-
mation, and, with the exception of cards 1 and 2, was punched out by a pre-
vious Tun which used the Sequence A.¥ BSee Tables IIT and IV for the data
descriptions. The user should refer to reference 2, Appendix V, for help in
selecting the control point locations needed for cards 3...n.

¥ A "Card 2" is also punched out by the previous run. But, due to number
base conversions from base 10 to base 2 and back again, the punched card
does not always agree with the card read. It should be destroyed and
replaced by a correct Card 2, to avold possible program difficulties.
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TABLE TIT

DATA FOR FPROGRAM MATNL, SEQUENCE A

Card Columns Format Quantity
1 1-72 18A4 HEADING
o 1-13 ¥13.8 M

14.-26 3.8 UPSTRM
27-39 ¥13.8 VZERO
40-42 I3 WIAST
43-55 F13.8 EPS
56-61 F6.0 DCOE
62-67 6.0 WEIGHT
68-80 Fl13.8 RBASE
3 1-10 0.0 X
11-20 F10.0 R
21-30 0.0 RP
31-35 i5 KTYPE

Remarks

Seventy-two character page heading.
May include date and other identi-
fication data.

Mach mmber.
Upstream velocity, U {(m/sec).
Dowrwash veloeity, v, (m/sec).

Wumber of control points, excluding
the origin.

Small nomber used to offset Mach
lines, e.g., 0.0000001.

Control code. If Sequence A data
are being used, DCOE # 0.0.

Pactor used with equivalent body con-
cept. Normally = 1. Program sets
WEIGHT = 1. if input is 0. or blank.

Radius at the base of the vehicle,
used for nondimensionalizing.

yx-coordinate of first control point#
on body surface (meters).

r-coprdinate of first control polnt#
on body surface (mebters).

Downstream slope. (Upstream slope
for KIYPE = 1.)

Tpe of solution used; i.e., O-
linear, l-corner and 2-duadratic.
(See UANDV.)



Card Columns Format

TABLE IIT (Concluded)

Q,uantitz

3 36-45
46-55
56-65
86-70

4-n 1-10

66-70

Remarks

Similar information as in columns
1-35 of this card for second con-
trol point on body surface.

Additional cards in same format as
card 3. The. nt card need not con-
Tain two control pointa.

# QOther than the origin, which is automatically included by program.



TABLE IV

DATA FOR PROGRAM MATWN1, SEQUENCE B

Card Columns Format Quantity Remarks
1 See Table ITI.
2 See Table ITI. Note, DCOE must be

zero or hlank.

3 1-5 is . I Comnrtrol point mmber.
6-30 5.8  X(I) x-coordinate of i® control point
(meters).
31-55 E25.8 R(I) r-coordinate of ith control point
(meters).
56-80 E25.8  RP(I) Slope at ith control point.
& 1-5 15 KTy Pa(I) Type of solution, i.e., O-linear,

l-corner, 2-gquadratic used at ith
control point.

6-30 E25.8 XI{T) Source location, §; (mebers).
31-55 25.8 A(I) Axial coefficient at iR control
point.
56-80 £25.8 (1) Cross flow coefficient at i™® con-
trol point.
5,6,..., 1-5 - Additional cards in same format as
m, m+l . cards 3 and 4, respectively. Two
. such cards are needed for each con-
56-80 trol point.

if, over a portion of the body, the configuration is not axially
symmetric the “equivalent body concept“é/ may be ubilized. For this portion
of the body, the meaning of some of the input dats is changed, as follows:

R - artificial value of -1., indicating that equivalent radius
ig not known and must be calculated;



RP - dimensionless slope of the local normal force coefficient
downstream (upstream if XTYPE = 1) of the control point. (This is

ded/d(x/D).)

Moreover, if normal force discontinuities are desired, a "corner" must be
introduced. This is done by specifying a corner solution (KTYPE = 1) with
the upstream radius, if known. (If unknown because an equivalent body is
upstream, the upstream dCy, /d(x/D) 1is given.) The corner solution is
followed by a quadratic solution at the seme locabion {as is normally done--
see reference 2) but with an estimated body slope.¥ The estimate may be the
result of trial and error. It is stated as the decimal fraction of the
difference between the upstream slope and the slope of the Mach lines; i.e.,
if RP is given as 0., the upstream slope is used. If given as 1., the Mach
angle is used. 7If the upstream slope is 0.1, the slope of the Mach lines

is 0.5, and RP is stated as 0.75, a slope of 0.4 (0.1 + 0.75 (0.5-0.1))
will be used. TFollowing these would be a segquence of x-coordinate values
with dﬂ%/d(x/])) being given.

3. MATNZ data: This major subroutine computes indicial local
aerodynamic forces. A single dabta card indicates whether a tape is to be
written, and information regarding station location and/or time after gust
penetration at which the forces are required. Tt is possible to index either
the location or the time through a sequence of values, using a single data
card, If, as often is the case, the user wishes to use unequal time inter-
vals, one or more cards designated as card 1' may be used with card 1.
Auvtomatic indexing on shbation location ig not possible if a tape is to be
written. This is because the program indexes x first, them t . Table V
gives the data format for MAIN2 data.

Examples of MAINZ datba:

(2) It is desired to compube local forces at a series of
equally spaced locations at a specified time, without the need for writing
on tape. A single card 1 will suffice, with ITAPE = 0, KODE = -1 (assuming
return to main program is desired next), KCODET = 0, NT = 1, and DT arbitrary.

¥ Farlier versions of the program allowed dCy /d(x/D) to be specified
ahead of, and behind, the discontimity. It was often found, however,
that an axially symmetric body could not generate large enough dis-~
continuities to satisfy the input data, and maintain body slopes less
than the Mach line slope-~-a necessity in potential theory. Thus, the
user must accept a smaller discontinuity followed, perhaps, by a
rapid change in dGN(-y/d(x‘/ﬁ\ asg an armraximation.

10



TABLE V

DATA FOR PROGRAM MATNZ2

Card Columns Format Quantity Remarks

1 1-5 I5 TTAPE ITAPE = O denotes no tape while
ITAPE # O indicates a binary
tape of local forces is being
created. )

6-9 A4 IDBODY Four-character identification
of vehicle configuration
written on the binary tape
(1st record).

10 X This column ignored.

1120 F10.0 X First x value at which the
integrand (local force) is
computed.

21-30 F10.0 X Tnterval for x values (ignored
if ITAPE £ 0).

31-40 ¥10.0 XL Iast x value (ignored if
ITAPE # 0).

41-45 Is KODE Control code. If KODE < O,

control i1s returned to main
program after these calculations.
If XCPE = 0, an EQOF is written
on tape (ITAPE # 0), tape is
rewound, and then control is
returned to main program. If
KODE > 0, another card 1 (another
set of x values) ig expected
before reburning to main program.

11



Card Colimns

i 48 ~30

51-60
61-70

T1-75

76-80

1t 1-45

46-50

51-60
61-70
71-75

76-80

TABLE V (Concluded)

Format Quantiby

5 KCODET
F10.0 TF
F10.0 T

15 nT

I5 L1

45X

is KCODET
F10.0 TF
F10.0 T

15 NT

I5 Ll

Remerks

If KCODET is not equal to
zero, additional time values
will be read in. (See card

type 1'.)
First time value.
Inerement for time values.

Number of time points. (The
last time value, TL, is equal
to TF + DB(NT-1).)

If Il # 0, optional output
from UTANVT is printed. IF
1l = 0, no outpubt from UTANVT
is given (normal).

These columns ignored.

Same type of format and
definition as on card type
1.

Same type of format as card
1, bub with new set of time
values.¥

Same type of format and
definition as card 1.

* The new set of Time values is wused along with the same x values as
previously read in on card 1 as well as the same KODE value indicated
on the previcus card 1.

12




(b) Same as (a) except the forces are desired at a sequence
of equally spaced times, as well as locations. A4gain, a single card 1 suf-
fices. It is the same as case (a) except that NT and DT should reflect the
time sequence desired. Tocal forces will first be computed at time TF, at
all locations; then at TF + DT at all locations, ete.

(¢) The forces at x = 7.5 are desired, on tape, at t = 0.1,
0.2, and 0.5, and more MAIN? data follow.. Two cards are required here,
since the times are not equally spaced. A possible arrangement is a card 1
with IPAPE = 1, XF = 7.5, IX = X, = O., KODE = 1, KCODET = 1, TF = 0.1,
DT = 0.1, WT = 2 followed by a card 1' with KCODET = O, TF = 0.5, WI' = L.

(d) The forces at x = 7.5, 15.0, and 22.5 are desired, on
tape, at t = 0.1, 0.2, and 0.5, with data for another routine following.
Since the times are not equally spaced, cards of type 1' will again be re-
guired. The automatic sequencing of x-values is not possible since a tape
is to be written. Therefore, six cards are required. The first two are
identical with case (c) above. The fourth and sixth are copies of card 1'
in (c), while the third and fifth are similar o card 1 in (e). They will
differ in that the third card will have XF = 15.0 and the fifth card will
have XF = 22.5. Moreover, the fifth card will have KODE = 0, unless it is
desired to put more local forces on the same tape later in the run (perhaps
for a different Mach number). In that case, KODE should be -1 except for
the last time, when KODE = 0.

4, MAIWN3 data: This major subroutine computes indicial total
aerodynamic forces. A single daba card indicates whether a tape is to be
written, the type of aerodynamic theory to be used (full indicial theory or
quasi-steady theory) and the time intervals at which the resulis are desired.
If unequal time intervals are desired, one or more cards designated as card
1' may be used with card 1. The programs which read the tapes expect that
the quasi-steady theory (KK = 3) has been used prior to using the full
theory (XK = 5). Table VI gives the data format for MATN3 data.

Examples of MAIWS data:

(a) It is desired to compute total forces at equally spaced
time intervals for both the guasi-steady and the full indicial theory. No
tape is to be written and a return to the main program is desired. Two
cards of type 1 are required. The firsgt should have ITAFE = 0, XK = 3,
RCODE = 1, and MORET = 0. The second should have ITAPE = O, KK = 5, KCODE =
-1, and MORET = 0. Both cards should include the required time intervals,
but they need not he the same.

13



Card

1

Columns

i-5

10

11.-20

21-30

31-35

36-40

41 -45

TABLE VI

DATA FOR PROGRAM MATN3

Format Quantiby
Io ITAPE
A4 IDBODY
1xX

¥10.0 TF
F10.0 T
15 nrT
I5 KX
15 KCODE

14

Remarks

ITAPE # O denoves a binary
tape of total forces bheing
created while ITAPE = O in-
dicates-no tape shall be
written.

Tdentification of wvehicle
configuration written in
first record of the binary
tape.

This column ignored.
First time value.
Tnerement for btime values.

Nunmber of time points (the
last btime value would be
equal o TF + DT{NT-1).)

Type of aerodynamics, i.e.,
1l - instanbtaneous immersion
(steady state value only):

3 - pure penetration (quasi-
steady); and 5 - penetration
with 1ift growth (full in-
dicial theory).

Control code. TIf KCODE < O,
control is returned to main
program after These calcula-
tions. If KCODE = O, an EOF
is written on tape (ITAPE #
0), bape is rewound, and then

‘control. is returned to the

wain program. If KCODE > O,
another card 1 is expected
before reburning to main
program.



TABLE VI (Concluded)

Card Columns Format Guantity
1 46-50 is MORET
51.-55 Is 2
56-60 its) L3
1! 1-10 10X
11.-20 F10.0 TF
21-30 F10.0 or
31.-35 I5 NT
36-45 10X
46-50 Io MORET
51-55 I5 12
56~60 15 L3

Remexks

If MORET # O, more time
values will be read in (see
card type 1'). If MORET is
equal to zero, this is the
lagt get of time values.
(Tf ITAPE # O and MORET =
program calculates the KK
3 case and then the KK = 5
case using only the one data
card.)

0,

If I2 # 0, optional oubpub
of the inbegrand at each
step is printed; otherwise,
I2 = 0 for the omission of
this output (normsl).

If L3 # 0, optional outpub
of special values of x from
POINTS are printed. If 13 =
0, this output is omitted
(normal).

These columns ignored.

Seme type of format as card
1, but with a new set of
time values.¥

These columns ignored.

Seme type of formet end
identification as card 1.

Codes for optional oubputb.
Same format as card 1.

* The new set of time values is wused with the same KK value and the same
KCODE value as previously read in on card 1.
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(b) Same as (a) except a tape is to be written. If both
aerodynemic theories will utilize the same time infervals, a single card 1
will do the job. It should bave ITAPE #£ O and MORET = 0. KK will be assigned
auntbomatically. KCODE should be either O or -1, depending on whether this is
to conclude the tape. If the time intervals are to be different, three cards
are reguired,¥ since in this case we do not want ITAPE # O and MORET = O.
The first card, of type 1, should have ITAPE ]é 0, KK = 3, MORET = 1, and
KCODE = 1. A card 1' should follow with MORET = 0. The time intervals for
the KK = 3 case should be split between these two cards (e.g., the last time
value might be on card 1'). Then a card 1 with ITAPE # 0, KK = 5, MORET = 0,
and XKCODE = 0 or -1 should follow.

5. RESINP {deck COMRES) data: 'This major subroutine computes Fre-
guency response data using user-supplied information and the magnetic tape
produced by MAIN2 and/ or the magnetic tape produced by MAIN3. (They are
separate tapes.) The details of the data on the tapes are discussed in the
next section. This integration routine takes advantage. of the fact that the
Duhamel integral approach can be considered as functionally independent of
the data on which it operates. The two tapes are in the same format; the
computations are data-independent; and only the final cutput distinguishes
whether local or total responses have been found.

The user-supplied data specifies which Tape is fto be used--the
local (MAIN2) tape or the totel (MAIN3) tape. It also specifies which seb
of data on the tape is to be used. (There may be, for example, several
geometries, Mach numbers, or even several locatlons for a given vehicle and
Mach number, on the same tape.) The program searches the tape to locate the
specified data. Finally, the user specifies the frequencies of interest.

The data consists of three card types. The first conbains alpha~
numeric information which is used as a page heading for run identification.
The second specifies The data, set, from tape; to be used. The third type
specifies the sinusoidal frequency or frequencies to be used. The data
format is given in Table VII.

A sgingle call to this subroutine will suffice for finding both
local and total freduency respounses, for several geometry-Mach number com~
binations. However, if the user wishes to change the heading, he simply
returns to the main program by setting JCODE = 0, and then re-enters this
subroutine with a program control card containing a "4."

It is most efficient to request data sets from the tapes in the
same order they were computed and written. This minimizes the search time
of the program.

* A simple program change could reduce this reguirement to two cards.
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Card

1

Column.s

1-72

1-13

14-26

27-39

40-44

45-48

49

50-59

60-64

TABLE VII

DATA FOR SUBROUTINE RESINP

Format Quantity
1844 HEATNG
F13.8 EM
F13.8 UPSTRM
Fl3.8 VZERO

15 TITAPE
A " IDBODY
1%
¥10.0 XF
I5 KK

17

Remarks

Seventy-two character iden-
tification Tor page heading.

Mach number.¥ .

Upstrean velocity, U {meters/
sec).¥

Dowmwash velocity, vo (this
quantity is no longer used
in the computations and may
be ignored).

ITAPE = 1 denotes the tape
of local forces is to be
processed; TTPAPE = 2 for
processing the tape of total
forces.

Tdentification of vehicle
configuration. Imput value
here should agree with That
on the tape being processed.
See MATNZ2 or MATINS.

This column ignored.

Station velue (meters) at
which local forces are de-
sired (ignored if ITAFE = 2).

Type of aerodynamics for
vhich total forces are de-
gsired (3 or 5 ignored if
ITAPE = 1).



PARLE VII (Continued)

Card Columns Format Quantity Remarks
2 65-69 s JCODE Control code. If JCODE = O,

a card type -2' is to be read;
i.e., a new value of XF or
of KK. TIf JCODE < O, a card
type 2 is to be read; i.e.,
a new type of vehicle con-
figuration or a different
tape is to be processed or
different Mach number data
are being processed. If °
JCODE = 0, this is the last
data set and control is to
be returned to the main

program.
21 1-49 49% These columns ignored.
50-59 0.0 pA Same btype of format and
deffinition as on card type
2.
60-64 o5 KK Same definition and type of

format as on card type 2.

65-69 I5 JCODE Same type of format and
definition as on card type
2.
3 1-15 F15.0 AQMF First frequency value.*¥
16-30 F15.0 DAOM Frequency increment. "
31-45 F15.0 AQMT, Last frequency value.*¥

46-60 F15.0 VBAR Half-amplitude of the
’ sinusoidal cross wind.
(v = ¥ cos wt).

B1L-70 F10.0 VIENTH Length (meters) used to
nondimensionalize frequency.¥¥
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TABLE VII (Concluded)

Card, Columns Format Quantity Remarks

3 T1-72 T2 MOREQM If MORECM > O, a card type 3
iz to be read next; otherwise
conbrol, continues according
to value of JCODE.

7374 12 TOPT**¥ Optional printout Ffrom QUATAN
is obtained if IOPT > O.

75-76 12 OpL**¥ If OP1 > 0, optional outpub
of intermediate results from
the inbtegration subroutine
DUHINT is obtained.

77-78 I2 opp¥¥F¥ If OF2 > 0, optional primtout
of time, t , sin wt and cos
wb used in DUHINT are obtained.

79-80 Iz KOMEGA Controls dimensions of AOMF,
DACM, and AOML input data:
KOMEGA data
1 w {(rad/sec)
2 k = oL/U
3 Strouvhal Wo.,

S = k/2m = fL/U

* Must be identical to values used for MAINI, vhich have been placed on
magnetic tapes.

#%  Bee KOMEGA for units.

¥%¥ These should normelly be zero or blank. The optional printout possible
wuder TOPT, OP1 and OP2 should only be obtained when debugging is
deemed necesgsary, due to the amount of paper generated.
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Examples of data packs for subroutine RESINP:

(a) Find local frequency response at three vehicle stations
and at four Mach numbers, assuming required indicial data are on magnetic
tape. The data pack would consist of the following card types, in order
given: 1, 2, 3, 2!, 2', 2, 3, 2', 2', 2, 3, 2', 2', 2, 3, 2', 2', 'The
four cards of type 2 would have ITAPE = 1, JCODE = 1, and would contain
different Mach numbers. The cards of type 3 would have MOREOM = 0. The
cards of type 2' define the other wvehicle stations, and make use of the
card 3 read previously. The first of each pair of type 2' cards would have
JCODE = 1, while the second would have JCODE = -1, except for the very last
card which would have JCODE = O.

(b) Find the total frequency response for the two aerodynamic
types and for four Mach numbers. The data pack would be similar to that of
(a), containing card types 1, 2, 3, 2', 2, 3, 2', 2, 3, 2', 2, 3, 2'. The
code differences are that ITAFE = 2 and JCODE = -1 on all cards of type 2°'
except last on which JCODE = 0. The type 2 cards would have KK = 3 while
the type 2' cards would have KK = &.

. (¢c) Find the +total frequency response for w = 0. (0.0L)1.%
and for w = 1. (0,05)10. for the two aerodynamic types and for two Mach

numbers. In this case, multiple card 3's are used, so card type 2' is not
advisable. The pack arrangement would be 1, 2, 3, 3, 2, 3, 3, 2, 3, 3, 2;
3, 3. JCODE = -1 except for last card 2, where JCODE = 0. MOREOM = 1 on
the first of each pair of card 3's, and is zero on the second of the pair,

6.  Binary tape format: The binary tapes generated by MATNZ and
MATN3 and used by RESINP have the same format. They consist of one or more
sets of data, where a set is those data pertaining to a specific geometry
and Mach number and, furthermore, to a specific vehicle station (for local
responses) or to a specific aerodynamic type (for total responses). The
sets are on the tapes in the order computed, which mey be arbitrary. Again,
there are two distincet tapes--the tape from MAINZ2 and the tape from MATNS.

Fach data set contains an identification recoxrd followed by a
variable mmber of data records. The daba records each contain 240 binary
words (120 double precision numbers) whereas the identification record
contains 15 + 2(NTEST) binary words, where one of the words is NTEST, de-
Tined below.

The quantities which are in the identification record, and their
definitions, are given in order below:

¥ fThis notation means all values of ¢ from 0. to 1. in steps of 0.01.

20



ITAFE - 1 if created in MAIN2 (local forces); 2 if created in
MATN3 (total forces). Tt is negative if the tape contains no
more data; i.e., the record, in this case, is artificial and
warns that an "end of file" follows. This is necessary since
The FORTRAN language cannot properly recognize an end of file
mark.

IDBODY - Four-character vehicle identification.
FM - Mach number (double precision variable).

UPSTRM - Free stream velocity in meters/ sec (d.ouble precision
variable).

XF - Station value (x-coordinate) at which the local forces are
computed in MAIN2. An arbitrary value, XTEST (NTEST), is used
in MATN3 to keep the same form for the First Recorxd in both sub-
routines (double precision variable).

KK - Aerodynamic type (3 for pure penetration and 5 for penetration
with 1ift growth). An arbitrary value of KK = 5 is recorded on
the tape in MAIN2 to keep the form of the First Record identical
in both subroutines.

NTCOUN - Number of real time points in the following records -
(does not count the last artificial time point, t = 1,000.)
(See below.)

(FSTEDY(I), T = 1,2) - The steady-state values of the local (or
total) force and moment, respectively (double precision).
(See below for units.)

NTEST - Number of "coruners." BERach conic section has two "corners,"
front and rear. The nose of the vehicle is NOT counted as a
corner. If two conic sections adjoin, intersection is counted
twice. Tast "corner" is to be at the base of the wehicle.

NTEST < 20.

(XT8ST(I), RTEST(I), I=l, NTEST) - Location of the corners in
meters (double precision). Corners are mumbered starting at nose
and going aft (nose itself not counted).

The data records each contain 40 time values and the asscciated,
computed aerodynamic quantities. All are in double precision and the aero-
dynamic quantities are dimensionless (time is in seconds). For the total
forces tape, the aerodynamic quantities are C% and CMQ, ; for the local
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forces tape they are dc%/d(x/D) and d%/ d(x/D). The moments are taken
about the vehicle nose, and are nondimensionalized by the base diameter,

D , not the vehicle length. The order of the guantities is: 7 , Cy (1),
%(l) > to s CD&(E) , Gy (2) , t3 , etc. for the total forces tape with a
corresponding arrangement for the local forces tape. The sequence is ter-
minated by the artificial time value of 1,000. sec.; the remainder of the

240-word record is meaningless.

B. Program II (TAPRES)

Since this program is a subset of Program I, the data are nearly
identical. fThere are bub two differences: (a) there should be no program
control card conbaining the integer 4, and (b) there should be no data pack
for subroutine RESINP. This program contains no reference to RESINP; to
include data for it will be erroneous. Other than these restrictions, the
user should refer to Section ITT-A of this manual for data preparation de-
tails.

C. Program ITT (RESINP)

This main program is an expanded, stand-alone version of the sub-
routine RESINP used with Program I. It is capable of computing responses
to sinusoidal winds or to arbitrary, specified wind profiles.

If this program is used to compubte sinuscidal responses, data
preparation is identical to that described in Section III-A-5 with the
following three exceptions: {a) there is, of course, no "program control
card,” (b) card 2, colums 70-72 should be blank. They are read as the
variable WINTYP (format F3.0) which signifies sinusoidal winds if zero or
blank (the present case) or a specified wind profile if nonzero (see below),
and .(c) JCODE is inberpreted somewhat differently on cards 2 and 2'. Re-
call (Section ITI-A-5) that with the subroutine RESINP, the value JCODE = O
caused a return to the main program. Since, here, RESINP is the main pro-
gram, the value JCODE = O causes the program to start at the begimning--i.e.,
to read another card of type 1.

The remainder of thig section pertaing to the use of RESTNP for
finding responses to arbitrary wind profileg. In this case, the data
preparation is similar to that just discussed. There are basically three
types of cards, in addition to those which define the wind profile. The
cards of type 1 and 2 (and 2') are identical in format and uvse to those
read by subroutine RESINP (except WINTYP, card 2, columns 70-72 should be 1.)
and need not be discussed further. .
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Card type 3 is analogous to that described previously, but is in
a different format and gives data relating to the wind profile rather than
to frequency ranges. It specifies the altitude range and intervals (or
flight-time range and intervals), nondimensionalizing quantities, and other
control information. Its format is given in Table VIIT.

The wind data proper are read whenever NSHR (card 3) is not zero.*
The wind data consist of a header card and then a sequence of cards con-
taining the wind velocity at 25 meter altitude increments, 10 increments
per card. Table I shows the format to be used. The number of wind cards
after the header card is arbitrary, being given by NPRO/IO (truncated) + 1.
The last card need not be filled. The wind values are to be arranged in
order of inereasing altitude.

The particular format wsed here for the winds was chosen for con-
venience in using with published data.?/ T gshould, of course, be possible
for the user to modify the format and/or the programs to match other re-
guirements.

* The wind data are subsequently differentiated by the program since the
wind shears are actually utilized in the Duhamel integration procedure.
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Columns

1-10

11~20

21-30

31-40

41-50

51-60

61-70

71-72

73-T4

75-76

TABLE VIII

CARD 3 DATA FOR PROGRAM TITT USING WIND PROFILES

Format Quantity
F1.0.0 FIYTTM
F10.0 DFTYTM
F10.0 FLYTME
F10.0 Q
T1.0.0 REBASE
F10.0 VILENTH

10X

Iz MORETM
Ie2 WSHR
12 oFL

24

Remarks

First flight time value
(seconds) at which response
to wind is desired.

Incremental flight time
(seconds) at which response
is desired.

Last flight time (seconds)
at which response is desired.

Nominal aerodynamic pressure
(Kg/M2) corresponding o Mach
number, velocity, and flight
path. .

Base radius (mebers) used in
nondimensionalization.

Vehicle length (meters).
These columns ignored.

If > 0, apother card of type
3 is to be read; otherwise
contbrol, continues according
Fo value of JCODE.

If # 0, a new wind profile
is to be read next and wind
shears computed. If =0,
previously read data are to
be used. The first card 3
must specify NSHR # O.

If OFPL > 0, optional oubpub
of intermediate results from
the integration subroutine
CONVOL is obtained.



Colimng

17-18

79-80

Format

I2

I2

TABLE VIII {Concluded)

Quantity

or2

KITME

25

Remarks

If OP2 > 0, optional print-
out of time, T , sin wh and
cos WE used in CORVOL are
obtained.

If # 0, the data read as
TFTYTIM, DFLYTM, and FL.YTMI:
are inbterpreted ag albtitudes
(in meters) rather than
flight times and are con-
verted accordingiy. If = Q,
the above definitions stand.



Card

Header

Wind
cards

8-135

14-19

8-13

14

15-20

21-26

27 -74

TABLE IX
WIND DATA
Formst  Quentity

Ak, A3 WORDL,

WORD2
6 NERO
I-6 THC
7X
¥6.0 CALT
1X
F6.2 W (J)
6.2 Wwv(J+1)

28

Remarks

Seven characters vwhich user
gpecifies to identify the
wind profile.

Wumber of altitudes at which
wind is given, at 25 meter
intervals. (NPRO =< 750)

Number of increments per 25
mebers to be used in check
of wind differentiation.
(INC = 10. Does not affect
end results.)

These columns igﬁored.

Altitude (meters) of first
wind velocity on this card.

This column ignored.

Wind velocity (meters/second)
at altitude, CAIT.

Wind velocity at CAIT + 25.

Eight more wind velocities
at successive albitude
intervals, each in format
F6.2.



Iv. OQUTFPUT

Each page of the printed output starts with the heading (See
Table III, HEADING) and page number. Subroutine LNCNT accounts for a cor-
rect tabulation of page numbers which are printed aubomatically on output
pages. )

In MATN1, if Sequence A of the input data is being used, the output
is punched on cards for use in future runs. The following gquantities are
always printed (see Figure 2):

EM - Mach number,

UPSTRM - Speed, upstream velocity (metérs/sec).

VZERO - Gust velocity, v, (nondimensionalized by UPSTRM).
NLAST - Total number o% control pdints (excludes the origin).

I, X(I), R(I) - Mumber of control point and the coordinates, x and
r, at this point (r is the body radius). :

RP(I) - Slope at the ith control point.

KTYPE(I) - Type of solution (linear, corner or quadratic used at
ith control point).

XI(I) - §; (source location) in mebers.
T(I) - Starting times for sources in seconds.

A(T), ¢(I) - Axial coefficient and cross flow coefficient, re-
spectively, at i®h control point.

The cutput from MAINZ gives the components of the integrand ap-

pearing in the expression for the generalized force coefficient. These
gquantities are printed’'as follows (see Figure 3):

X, R - Coordinates, x and r, of computed components (r is the body
radius corresponding to the x value, meters).

T - Time in seconds.

UA, VA, UC, VC - Velocity perturbations, equal to (-3fa/d3x),
(-apa/ar), (-dfc/3x).and (-3fc/adr), respectively.
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346333223238 32

FEB. 1968 £ 210 CONVEX ZGIVE M 225 s o ——e PAGE 3
MACH MNPe 24250, SPEED 768,096y GUST VEL, D001, UWSING 20 CANTREZL PRIANTS
NUMBR X R SL@PE TYPE X1 T A C

1L 0.000000GE~39 0.0000030E-39 1.89999945-01 040000000E~-39 0.002CO00CE~39 324787744 TE-02 -1.6315T33E~04
_ £_5+0000000E~02 S.T7499900E-03 1.8999994E=-01 2 3+0348264E-02 3.9511029E-05 —1.16670E9E=-01 2.61152T9E~Q4
3 1.0000000E-QL 1.8999980E-02 1.7999989c~01 2 6417043096~02 Be032411CE~03 5,263C6CLE-02 -148C4T385E-04
1) 4 1.5000000E=01 2.7749960E—-02 146999990&-01 2 G24068159E-N02 1.2248927E-04 ~1.4T3519:29E-02 1.5436691E-05
@ 5 2.0000000£-0)1 3.5%999940£-02 1.5999997E-01 2 1.2743979E-01 1.6591648E-04 1:224C128E-02 ~2.6675500E~05
6 2.5000000E-0) 4.374#99505-02 1.4999996E-01 2 1.6181914E-0) 2.1067567E-04  2,31149G1E-03 7.0868590E-064
7 3.C000000E-01 5:0999930E~02 1.3999999F-01 2 1.9720634E-01 25674699E-04 S543C25322E-03 ~S.1230980E-06
8 3.5000000£-01 B5.7749920E-02 1.3000000FE-01 2 2¢3300129E-01 3.0413033E-04 34883E034F~03 ~2,8244186E-06
9 4.0000000E-01 6.3999B90E~02 1.2000000E~01 2 2.T100407E-01 3.5282577E~C4 4i019C548E-03 —4.8552541E-06
10  4.5000000E-01 6.9T749890F-02 }.1000001E-01 2 3.0941457E-Cl 4.0283320E-04 3.6458688E~03 -3.5B8356B89E-06
il 5.0000000E~01 7.4999870E~02 1.0000002E-01 2 344E88328B9E-01 4.5415272E-04 3.5157511E~03 =4.0B44555E-06
12 5.5000000E~01 7.97498B80E-02 9.0000030c-02 2 3.8925894E-01 5.00784226-04 3432417137E-03 ~-3.8911L919E=06
13 5.99993%00E-01 8.3999810E-02 §.0000040E-02 2 443069193E-01 5.6072665E-04 3.1E845242E-03 ~32,91529406~-06
15 6.4999900E-01 B.7749840E~02 7.0000050£-02 2 4.7313350E-01 6.156E224E-04 3.04211C0E-03 -3,.9081309E-06
15 649999900E-01 9.0999840F-02 6€.0000i0JE~02 2 5,1658291E-01 6.7254991E-04 2.9272148E-03 =-3.9903988E=06
16  7.4999900E~-0F 9.3749820E-=02 5.0000110E~02 2 5.6104014E-01 7.3042971E~04 2.83496E6E~03 ~4,1010027E-06
1?7 7.99599900£-01 9.3999780E~02 4.00001305-02 2 5¢0650519E-C1 TeB89LZ159E-04 2.7262B18E-03 ~4,2933584E~06
16 B.4993900t-ul 9.7749830E~02 2.0000i40E=02 2 64529TT85E~01 B.5012531E-04 2.6605114E-03 —4.4869489E-06
19 8.9999900c~01 9.5999860:-02 2.2000150e-02 2 TeO045833E~01 9.1154112E~04 2.56814C7E-03 ~4.8C20525E—-08
20 9.4%49999%900E-01 9.YT749800:i-02 1.0000i70c-02 2 Te4EIGOTTE=D]  FT75CE922E-04 245437023E-03 ~5.2476254E=06

2L 140000000t Q0 1.0002390E-01 (Q.0000000E-39 2 7.9844347E-01 1.036510CE~-G2

3.3323333k 32

Figure 2 - Sample Outpubt from MATNL



62

FEM. 1968 2 o190 CONVEX 2GIVE . . M__ 2.25 _ PACE 2
% K T UA va T ug VL {1/L}PFIT CCNCX __ BCNACEX/D) DCMDX DCMAC(X/D)
1.0000 0.10000  0.90090J 1.5332E-02-2,7105E-20—-C.0000F~39~ -0+ D000E-29-5.0CC0E~329 C,0C0%k-39 C,C0C0000) 0.0000E-39 0,00QCCE-39
1., 0000 0.10000 0U.UN0930 I1.5332E-02-2.7L0SE~20 2.3244c—06 6,2512E~-C7 3.36588~Ce 2.37242-05 C+00364445 L.1B62E-04 1.8222E-0
1. 0000 1.10000 ©.000960 1.5332E-02-2.71u5E~20 8.49475-06 1, 133TE-L6 1.1793E-C5 7.8C35E-05 0.01198761 3.9017£-04 5.9938E-02
10000 0410020 0.000990 145332E-02~2,7105E-20 l+6459F=05 e JO44E—CT cef336E—C5 1+ 3BCCE=04 Q0.02120657 6.0023E=04 1.0603E=01
1.0000 2.10000 0.001020 1,5332E-02-2.71USE~20 2.732240-05-1,3004E~N& 2.5674F-C5 2.05516-04 C.03163182 1.0296E=03 1.5816E-01
1.0000 0.10000 0.001050 1+5332E~02-2.701U5E~20 442539I-05-4,2225E-06 S.411TE-CS 2.84516-04 0404371507 le422BE~03 2.1858E~01
1. 0000 0,10000 0.,901080 1.5332E-02-2,7105E~20 €e40G0E-05~745424E~06 _ 7.8923E-C5 3,781EE-04% 0.05809633 1.8909£-03 2.9048E~0L
1.0000 0.10000 ©0.001110 1.5332E-02-2,7L05E-20 9.4943c~05-9.9059E-00 lal3G6E~CE 4499 TGE-0% Ca07568882 Z+4635E~03 3.7844E6-01
1.0900 0.10000 0.001140 1.5332E~02~2471U5E—-20 144008E~04~7+9910E-C6 1.631EE-C4 643647604 C,C9777424 3,1824E-03 4.8887E~0l
1.0300 D.10000 0.20L170 1.5332E-02~2.7105E~20 2.0576r~04 5.5035E~06 2433G6E-C4 B842022E-04 0412600205 4-1011E-03 6.3C01E-OL
1.0000 0410000 G.001200 1.5332E~02=-2.7105E~20 2.9842F~04% 4.5266E-05 2.3256E-C4 1i05456-03 0.156199124 5.2725E~03 B.09%6E-01
1. 0000 D.10000 ©.00I230 1.5332E~02-2+T105E-20 4.1BCIF-D4 Le365.C-C4 GebDI0U3E-Ch la3297E-03 0«205B0G60 5.L9B4E-03 1.0290F €O
1.0000 0.10000 0.001250 1.5332E=-02=-2.7105E~20 5.44330-04 3.0928E~-L4 5.G268E-C4 1,645CE-03 0425270925 B.2252E~ 03 1.2635€ CC
1.0000 0.10000 C.001290 1.5332E-02~2.7105E-20 6e27000-04 5,695BE~(4% ce5260E-C4 1o BGACE-03 0429096248 9.4702E-03 1.4548E QOO0
1.0300 0.10000  0.031320 1.53328-02-2,7105E-20 €41647F=-04 8o6540E-C4 £.7B35E-C4 2.0C55E-03 0,30808954 1.0028£-02 1.5404E 00
1.0000 J.10000  0.001350 1.5332E-02-2.7105E-20 5,18295-0% L.1128c-(3 GeD4LBE—C4 1sOT3EE-03 D«30317630 9.,8678E~03 1.5169E 0OC
1.05000 0.10000 0.001380 1.5332E~02~2.7105E-20 3.8634F~04 1,27C00E-C3 4.5558E-04 1i86clE-03 0428667215 9.3306E-03 l.4334E CQ
T. 0000 0. 100007 0o 001410 1.5332E-02-2. TLUBE-20 Z#06623r-0% 1.3495E-03 3ed7lGE—C4 12145503 04268761408 B.74766~03 L.3438E 00
1,0000 0.10000 0.0014%0 1.5342E-02~2.TL05E-20 1.74077-04 1.3815E-(3 2.45%0E-C4 lin535FE-03 0425400484 8.26T3E~03 1.2700E 00
1.0000 0.10000 0.J301470 l.5332E-02-2,71056-20 1.0821.-04 1.3893E-C3 l.B060E~C4H LlaSEZEE-03 De24311652 T.9130E-03 1.2156E GO0
1.0000 2.10000 0.001500 1.5332E8-02=-2.71USE-20 6,2155F~05 1.3862E~-C3 1.34G1F~C4 1i532€E-03 0423543731 T.6630E~-03 1.1772E 00
1.3000 0.10000 0.001530 1.53326-02-2.7105E-20 2.98337-05 1.3789E~03 1.0288E-04 L.4S61E-03 0.23013447 7.4904E-03 1,1507E ac.
1.0003 0.10000 0.001560 1.35332E~02-2.7L05E=20 6.7941l0=06 1.37045-03 8.,0095E-C5 li4745E-03 0.22651018 7.3725E-03 1.1326E 00
1.0000 0.,10000 0.001590 1.5332E~-02~2,7105E-20-9,9751E-06 1436205-03 5.3575E~C5 134584E-03 0.,22406843 7.2930F=~03 1.1203E §C
1.0000 0.,10000 0D.001620 1.5332E-02-2,7L05E-20~2,2462—05 L1.3542E~C3 5.1345E—C5 LAG4B1E-03 0.22246245 T.2407E~03 ls1123E 0OC
1. 0000 0+10000 (.001650 1453326-02-2.7105E~20-3.19725-05 143472E~C3 4421CLE-C5 la441lEE-03 0422146000 7.2081lE-03 1.1073F Q0
1. 0000 010003 UeD0168B0 1.5332E-02-2.7105E-20~3,9374F=-05 1.3410E-43 3.4975E-CH LI4275E-03 0.22C89370 7.1896E—03 L.1C45E CO
1. 0000 0,10000 ©0.001710 1.5332E-02-2.71U5E~20-4.5259c-05 143355E-03 2.9378E-CS5 134264E-03 022065264 7.18188-03 1.1033F Q0
1.2000 0.10000 0G.001740 1.5332E~02~2.7105E-20~5,00275-05 1,3308E-C3 2.49CBE-C5 le4364E-03 0422065415 7.1819E-03 1.1C33E 00
1.3000 0.10000 0.001770 1.5332E-02-2,7105E~20~5,3961E-05 1.3266E~C3 2,1279E~C5_1.4374E-03 0.22084169 7.1880E-03 1.1042E 00
1.0000 0.10000 0.J01800 1,5332E~02-2,7105E-20-5,7262F=05 1.3279E-C3 l.8292E-C5 l.42397E-03 0422117168 7.19E7E~032 1.1059E 00
1.0000 0.10000 0Q.901830 1.5332E-02-2,7105E=20~6.00730-05 1.3197E~C3 1.57G9E-C5 11442EE=D3 0422161287 7.21318~03 1.1081lE QC
1.0000 5.10000 U.301850 1.5332E~02-2.7105E=20~6.2502E=05 1.3169E-03 1.36G3E-C5 Llue4451E-03 022214191 T7.2303E-03 1.l1C7E 0O
1. 0000 0.10000 0,301890 1.53326-02-2.71J5E-20-6.46285-05 1s31456-C3 141895F-C5 1:449SE-03 0422274002 7.24976-03_1.1137F 00
1.0000 D.10000 0(.001920 1.5332E-02-2.71U5E-20-646511r-05 102123E-03 1a0342E~C5 1.454ZE=-03 0.22339372 7. 2710E-03 1.1170E 00
1+0000 0.10002 0.001950 1.53326-02~2,7108E-20~£,81955-05 1.,3104E-03 E.9894E-C6 1.45858E-03 0,22409231 7,293BE-03 1.1205€ €C
1.0000 U.10000 0.,00L980 1.5332E-02~2.T1USE~20~6+9719:-05 1.3088E-03 748CO0E-CH Li4E35E-03 0422482690 T«31TTE~03 l.1241E OO
1.0000 0.10000 0.00201U 1.5332E~02-2.71U5E-20-7,1109==05 1.30T4E~C3 £.745BE-C6& lu4€35E-03 022559135 7,34256-03 1.1280E QO
1.0900 0.10000 0.002040 145322E-02-2.7LUBE-20-T+23E75=05 1.3062E-03 5.804LE-C¢& lebT36E~03 Guwl26380L7 T+36B8B2E-03 1.1319F 00
1.3000 0.10000 0.002079 1.53320-02-2,71056=-20-7,35732-05 1,3052E~C3 4,956BE~Cé 1:4789E-03 022718934 T7,3946E~03 1.1359E 0C
1.2000 J.10000 C.00213D 1,3332E-02-2.7105E-20-7.46765-05 L.3043E-C3 4.1895E~CE La40843E-03 022801552 T.4214E=03 1. .14CLE 00
1. 0000 0.10000 4.402130 1,53326-02~2,7105E-20-7,5714-=-05 1,3036E~C3 2.4904E~CE Li469E8E=-03 0.22885558 7.4488E-03 1.1443E 00
1. 0000 CelDO0D Deu02160 1.5332E-02-2.7105E-20-7.0694E-05 1.30305-G3 2.848TE-C6 1449536-03 0422970963 T.4T766E~03 l.1485E OC
1.0000 J.10000 0.002130 1,5332E-04-2,70.5E=20=7.7624£=-05 1,3025E-03 2.25B0E-Ct 1.500GE-03 0423057234 7,5047E-03 1.1529 ¢C
1.J000 0.10000 €.332220 1.53326-02-2.71J5E-20-T.85127-05 1,30G22E~(3 1.7C94E~L€ 1.5066E-D3 Cw23L44670 7.5331E~03 1.1572E 0OC
1. 0600 0410030 (.002250 1 5332£-02-2.71u58-20-7,93650-05 143020E=03 141975E-C¢& 1.5124E-03 0423233167 7.56196-03 1. 1617E _£C
1.0230D 2.10000° G.0Nn2239 $332E-02-2,71056~20~-8.0L75%=0% 1.301%E-03 7 Z442E~C7 1.5T8TE<03 0.23321653 7.5905E-03 l.1661F CC
1.90000 0,10000 (.J302310 1 5332E-02-2,71U5t-40~8,09275-05 1301983 2.6303E~C7 1 S24)E-03 0423413332 T.6206F-03 117078 CC
1.0000 2.10000 0.0902340 1,3332E-02-2.7LuSE—20-F. 1u4p0._ =05 T.30192-73 u.cccoF-?q «5277c-03 23468717

Figure 3 - Sample Output from MAINZ2

T.638EF-03 1.1734E €O

' NOT REPRODUCIBLE



(1/U) PHIT - Equals {1/U)(3p/ a;-,).
DCNDX, DCWAD(X/D) - a(Cy)/d{x) and d(CNO)/d(x/D), respectively.

DCMDX, DCMAD(X/D) - a(Cy)/alx) and d(CMa)/d(x/D), respectively.

Moments are nondimensionalized by the base diameter, not the
vehicle length.

In MAIN3, the force coefficients and pertinent data are printed
as follows (see Figure 4):

K - Aerodynamic type (1 or 2 for instantaneous immersion, 3 or 4
for pure penetration, 5 or 6 for penetration with 1ift growth}.

TIME - Time (seconds).

¥STF, XSTL - Lower and upper limits for the additional steady-state
portion of the integrations (meters).

XGUST -~ Ut, location of gust front (meters).

X2 - Upper limit of transient integrations when K = 5 (meters)

CNA - CNQ , per radian.

CMA - C er radian.
Ma,zp

CENT. PRES, - Location of the center of pressure from nose, in
diameters.

In RESINP (deck COMRES) the frequency response date are printed
cut. Each page conbtaing the new heading read by this routine and a page

number. Pagination restarts each time a card of type 2 is read. The other
data are as follows (see Figure 5):

IDBODY - The four-character vehicle identification.

EM -~ Mach number.
UPSTRM -~ Vehicle speed, meters/sec.

VZERO - Value of VZERO read by this routine, nondimensionalized
by UPSTRM,

NTEST - Wumber of "corners" defining the geometry, read from
magnetic tape.

XTEST(I), RTEST (I) - Coordinates, x and r, of the corners.

30



1e

Feb. 1968 g « 10 (BNVEX 9GIVE M 2425
L8 TIMe X&TF XSTL XGUST X2 CNA CVa CENTa PRES.
3 0.000000 0.0000 0.33900 0. 0000 1.0000 9.0000000E-39 0.0CCOCCOE~-39 C.0CGC
3 $.000015 0.0000 0.0115 0.0115 L.0000 9.4830127TE-04 5.4628981¢6-05 Cl.0E7¢
3 0.000030 0.01ks 0.0230 N.0230 10000 3.7932051E-03 2.27772E9E-04 Cs 0864
3 0.000045 00230 0.0346 0. 0346 le0000 8,5347114E-03 1.03202473E-03 031207
3 U.000060 00340 0.0461 0. 0461 1.0000 1.5172820E-02 2.3G5G718E-03 C. 1579
3 $.000075 D.046) . 0.2576 0.057%6 10000 2.3794981E-02 4456453711E~03 0.1953
3  0.000090 0.0576 0.0691 0.0691 1.0000 3.4233773E-02 . 7.9790225£-02 012231
3 0.000105% 0.0691 0.0807 0.0807 1.0000 4.6389489E-02 1.2542743E-02 0:2704
3 0.000120 0.0807 0.0922 0.0922 1.0000 6.01752L4E-02 1.8521621€-02 ¢iagre
3 0.000135 0.0922 0.1037 0.1037 140000 7T45437756E-02 2.6006515E~02 Ca3447
3 0.000150 0.1037 0.l1152 Os1152 1.,0000 9,2152177€-02 3.5175Z223E~-02 0i3817
3 U.000165 Ua1152 0.1267 Qe 4267 1.0000 1.1035072E-01 4.6198G35E-02 Ji4187
3 0.U000130 D.1267 0.13B3 0.1383 1.0000 1.3001796E~0L 5.92491¢67E-02 04557
3  0.000195 0.1383 0.1498 0.1498 1.0000 1.5113429E-01 7.4475%40E-02 0i492E
3 0.000210 0.1498 0.1613 0.1613 1.0000 1.7351022E~01 9,1895574E-02 Ca529€
3 0.00022>» D.1613 0.,1728 0.1728 1.0000 1.97L8341E~01 Ll.116882Z20E-01 0s5664
3 0.000240 0.1l728 0.1843 0. 1843 1.0000 2.2210616E-01 143395421E-01 0i6G31
3 0.0002535 0.1843 0.1959 0.1959 is0000 2.4022825E-01 1.5880071E-01 Oeb397
3 0.000270 0.1959 0.2074 0.2074 Le0GO0 2.7539023E-01 1.8&19124E~-01 D.6761
3 U.000255 0.2074% 0.2189 0.2189 1.0000 3.0360350E-01 2.1€27435E-01 0.7124
3  0.000300 0.2189 0.230% D.2304% 1.0000 3.3236542E-01 2.4515291E-01 0. T485
3 0000315 02304 0.2420 0.2420 10000 3.6314174E-01 2.8492207E-01 Q.T84¢
3 0.000330 0.2420 0.2535 0.2535 1.0000 3.94315k6E~01 3.2353873E-01 C. 8238
3  0.000345 0.2535 0.2650 0.2650 l.0000 4.2634470E-0Q]l 3.6506E676E-01 048563
3 0.000350 0.2650 0.2765 0.2765 1.0000 4.5922964E-01 4.,0559471E-01 0.8919
3 0.000375 02765 0.2880 0.2880 1.0000 4.9293328E-01 4.3717477E-01 0.927%
3 0.00039¢ 0.2880 32926 0.2996 1.0000 5.2742174E-01 5.0784382E-01 Ci9e26
3 0.030405 D.2996 0.3111 0.3111 1.0000 5.6250478E-01 5.6141323E-01 €.9581
3 0.000422 Be3ill Ge3226 0. 3226 1.0000 5.9825001lE~01 6.1805214E-01 140331
3 0.000435 0.3222% Q43341 0.3341 L+0000 643463258E-01 H.7779121E~01L 10680
3 0.000450 De3341 0.3456 0.34506 1.0000 6.7161954E-0L 7.4C6586C0E-C1 lil02¢
3 0.000465 03450 0.3372 0.3572 1.0000 7.0905451E-01 8.0645CET7E-01 1i1373
3 0.000430 0.3572 0.38687 0.3487 1.0000 7T.4697438E-01 B.7524564E-01 e L7117
3 0.000495 0.32687 0.3802 0.3802 10000 7.8534530E-01 9.4709223E~-01 1,206C
3 0.,000519 0.3802 0.3917 0.3917 1.0000 8.2414444E-01 1.0219744E OO 13246C
3 0.000525 - 043917 0.4033 0.4033 1.0000 B8.632938E-01 1.0S97152E GOC 1427358
3 0.000540 0e4032 Qo4 148 0+ 4148 L+0000 9.0263643E-01 1.1802887E 0C Le3C76
3 0.0008555 0.4148 0.4263 04263 1.0000 9.4234441E-01 1,263T7424E Q00 Le34l1}
3 0.0005790 De4263 0.4378 0.4378 1.0000 9.8229547€-~01 1.3500511E GO 1i3744
3 0.000585 0.4378 0.4493 04493 1.0000 1.0224828E 00 1.4239)1E48E OC 134075
3 G.000600 Ue4493 0.4609 Q. 4609 1.G000 1.0627314F 00 1.5207717E OO0 L4404
3  0.,000613 0.4609 D.4724 0e4724 1.0000 1.1031058E 00 1.62497C5E 0G l.4731
3 0.0300630 CeaT24 04839 0.4839 1.0000 1.1435866E 00 1.T7217488E OC 1.505¢
3 0.000645 Oe 4839 0.64954 0. 4954 L1.0000 1.1841460E 00 1.8210514E OC 125375
3 0.000660 04954 0.5059 G 5069 1.0000 1422465198 00 1.9225551E 00 1.5699
3 0.000675 Ue 5008 0.5185 0.5185 L.0000 1.2651135E Q0 2.0262767E OC 1. 6017
3 0.J00690 U.49185 0.5300 0. 5300 1.0000 1.3055318E 00 2.13221589E OC 1.6332
3 0.000705 0.5300 D.5415 0.5415 1.0000 1.3458804E 00 2,2403C20E 0C l.564¢
3 0.000720 5415 0.5530 0.5530 1.0000 1.3862610E 00 243502475E OC le693¢
3  0,000735 Je 5530 D.5646 0.5646 L.0000 1.4260446E 00 2.4cl9371E 0OC l. 7264
3 U.000750 Je5646 0.5761 0. 5761 L.00D0  1.4€532424E 00 2.57544C4E 0OC LaT5TL

Tigure 4 - Sample Outpubt from MAIN3
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e

VEHICLE TYPE - SATS,

NB. 8F
X

1.238
Felld
11.915
16.415
244945
37.955
43.734
9B8.519
106.484

CORNERS

STEAQY STATE CNA
STEADY STATE CMA

OMEGA

0.00
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.G0
16.00
17.00
18.00
19.08
2G.00
21.00
22.00
23.00
24.00
25.00
26.G0
27.00

K

G.0000
0.2693
0.5386
0.B080
1.0773
1.3466
1.615%
1.8B852
2.1546
244239
2.5932
29625
3.2318
3.5011
3.7705
4.0398
443091
445784
4.8477
5.E17L
5.3864
5.6557
5.9250
6251943
644637
6.T330
7.0023
T.2716

Gy
R

G.332
£.332
1.95¢
1.956
3.295
1,299
5,029
5.029

10.684

{K/2P1}

g.Gcoe
0.0429
0.0857
0.1286
0.1715
0.2143
0.2572
0.3C0}
0.3429
D.3858
0.4286
0.4T715
0.5144
0.5572
0.563001
0.6438
¢.6858
0.7287
0.7716
0.8l44
0.8573
0.5001
0.9430
0.9859
1.0287
1.0716

1.1145

1.1573

SATURN WITH FINS AND SHRAUDS

MACH AE.

VBAR

1.00
1.00
1.00
1.00
1.00
1.00
L.00
1.00
1.00
1.00
1.00
1.04Q
1.00
leGO
1.00
1.00
1.60
1.00
1.00
1.06
1.00
1.G0
1.CG
1.040
1.0
1.GG
l.u8)
1.640

1.200,

L.471048E QQ
1.T42792E 00

C N
iIN PHASE
CRMPANENT

3.T20370E-03
3.718215E-03
3.7T11154€E-03
3.699296E~03
3.682556E-03
3.661857E~03
3.636126E-03
3.605798E-03
3.570913E-03
3.531518E-03
3.487E63E-03
3439409E-03
3.386817E-03
3.329959E~03
3.268910E-D3
3.203749E-03
3.134563E-03
3.061444E-03
2.98448T7E-0Q3
2.903795E~03
2.8194T73E«03
2.T31632E-03
2.64038TE~03
2.545859E-03
2.448172E-03
2.347452E-03
2.243833E-03
2.137450E-03

SPEED

A
BUT PHASE
COMPRNENT

0.000000E-39
1.316750E~04
2.631796E=04
3.943438E-04
5.249978E~04
6.549728E-04
7.8B41007E-04
9.122148E-04
1.039150E-03
l.164741E=03
1.28882BE-03
1.411250E-03
1.531849E-03
l.6504TLE=-Q3
L. T766963E=03
1.881176E-03
1.992963E-03
2.102182E-03
2.2085692E-03
2.312358E-03
2.413049E~03
2.510635E-03
2.604994E-03
2+696005E-03
2.TB3554E-03
2.867530E-03
2.947827€-)3
3.024346E-23

395.382,

WING-BRDY M

C N
MAGNITUDE

3.T2057T0E-03
3.T20546E-03
3.7T204T74E~03
3.T20354E-03
3.T20187E-03
3.T19971E-03
3.T1L9TOBE-Q3
3.T19398E~03
3.T19039E-03
3.T18634E~03
3.T18181E-03
3.T17682E-03
3.T17135E-03
3.T16542E-03
3.715902E-03
3.T15216E-03
3.714483E-03
3.T13705E-03
3.712881E-03
3.712011E-03
3.711096E-03
3.T13135E-023
3.TO9L29E-03
3.7080T78E~03
3.706982E-03
3.T05841E-03
3.T04656E-D3
3.7T03426E-03

1

A

«3

GUST VEL.
VALUES BELOW ARE L@CATED AT THE C@RNERS PLUS THE END @#F THE VEHICLE

ANGLE
(GEGa}

0.00

2.03

4ar)6

6.08

8.11
10.14
12.17
14.20
16.23
18.25
20.28
22.31
24,34
26436
28.39
30.42
32.45
34.48
36.50
38.53
40.56
42.59
44.61
46064
4B8.67
50.70
52.72
54.75

$4.003,

C M
IN PHASE
COMPENENT

4.4078465E-03
4.405075E-03
4.396710E-03
4.382780E-03
44263303E-03
4.338307E-03
4.307823E~-03
4.271892E-03
4.230563E-03
4.183890E-03
4.131934E-03
4.Q7T4766E~D3
4.012459€-03
3.94509B8E~03
3.872771E-03
3.795573E-03
3. TL3607E-03
3.626980E-03
3.535807E-03
3.440209E-03
3.340310E-03
3.236242E-03
3.128142E~03
3.016152E~03
2-900419E-03
2. TBLO94E-03
2.658334E-03
2.532298E-03

PAGE 1

A
EUT PHASE
CBMPBNENT

0.000000E-39
1.559991E-04
3.117964E-04
4.6T1904E-04
6.219B00E-04
7.759650E-04
9.2894666-04
1.080727E-03
1.231110E-D3
1.379902E-03
1.526911E~03
1.671948E-03
1.814B8258-03
1.955360E~03
2.093371E~03
2.228683E-03
2.361120E-03
2.490515E~03
2.£167T0LE-03
2.739517E-03
2.858808E-03
2.974421E~03
3.086211E-03
3.194034E-03
3.297756E-03
3.397244E-03
3.492375E-03
3.583029E-03

AERADYNAMIC TYPE = 3
11.916

STATIBN (X) =

C M A

MAGNITUDE

%, 407865E~03
4.407837E~03
4.407T752E-03
4.4 0T610E-03
4,407411E-03
4.407156E-03
44406845E-03
4.4064TTE-03
4.406052E-03
4.405572E-03
42405036E~03
4. 404444E-03
44403796E-03
4.403093E-03
4.402335€-03
4.401522E-03
4.400655E-03
4.399733E-03
4.398756E-03

ANGLE
{DEG. ]}

.00
2.03
4.06
6.0%

. Bell
10.14
12.17
14.20
-1é.23
1B8.25
20,28
22.31
2434

26.36

28,39

30.42
. 32+45

34.48

4.397726E~03
4.396641E-03
4.395503E-03
4.394311E-03
44393066E-03
4.391768E-03
4.390416E-03
4.389012E-03
4.387554E-03



2e

STEADY STATE CNA
STEADY STATE CMA

AMEGA

28.00
29.C0
30.00
31.00
32.00
33.00
34400
35.00
36.00
37.00
38.00
39.00
40.00
41.00
42.00
43.00
44 .00
45.00
46.00
47.00
48.00
45.00
50.00
51.00
52.00
53.00
54.00
55.00
56400
57.00
58.00
59.00
60.00
6100
62.00
63.00
64.00
65.00
66400
67.00
68.00
69.00
70.C0
71.00
72.00

K

T.540G9
T-8103

8.0796

8.3489

8.6182

B.BBTS

9.1568

94262

9.6955

9.9648
10.2341
10.5034
10.7728
11.0421
11.3114
11.5807
11.8500
12.1194
1223887
12.6580
12.9273
13.1966
13.4660
13.7353
14.0046
14.2739
14.5432
14.8125
15.0819
15.3512
15.6205
15.8898
16.1591
16.4285
16.6978
16.9671
17.2364
17.5067
17.7751
18.0444
18.3137
18.5830
18.8523
19.1217
19.391¢C

(K/2P1}

"'1.2002
l.2431
1.2859
1.3288
1.3716
l.4145
1.4374

1.5002-

1.5431
1.5860
1.6288
1.6717
1.7145
1.7574
1.8003
1.8431
1.8860
1.9289
1.9717
2.0146
2.0575
2.1603
2.1432
2.1860
2.2289
. 2.2718
2.3146
2.3575
244004
2.4432
2.4861
2.5290
2.5718
2e614T
2.6575
2.7004
2.7433
2.7861
248290
2.8719
2.9147
2.9576
3.0005
3.0433
3.0862

SATURN WITH FINS AND SHREUDS

VBAR

1.00
1.00
1.00
l.00
1.00
l1.00Q
1.00
1.60
1.00
1.00
1.00
1.00
1.40
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.60
1.006
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.40
1.00
1.00
1.00
1.00
1.00
1.00
1.¢0
1.0Q
1.00
l.00
1.00

|8

1.471048E 00
1.742792E €O

C N
IN PHASE
CAMPANENT

2.028442E-03
1.916950E=03
1.833122E-03
1.687104E-03
1.569049E-03
1.449110E~-03
1.327443E-03
1.204206E-03
1.079560E-03
9.536668BE-04
B.266890E-04
6-98791TE-04
5.701406E=04
4.409025E~04
3. 112445804
1.813344E-04
5.133996E-05
~7.857093E-05
~2.082307E-04
~3.374123E-04
-4.661294E-04
-5.940367E~04
~7.210298E-04
-8.469460E-04
-9.716243E6-04
-1.0949056~03
~1le2)6632E~03
~1.336649E~03
-1, 454B04E=D3
~1.570949E-03
-1.684935E-03
-1.796620E-03
-1.9058646-03
-2.012529E-03
~24116484E-03
-2.217599E~03
~2.31575CE~03
-2.410816E-23
-2.502681E-03
~2.591234E~03
-2.676268E-03
-2.7T57981E-Q3
~2.835976E-03
-2.916261E-03
-2.980750E-03

A

] 1" A L

BUT PHASE
COMPONENT

3.096990E-03
3.165668E-03
3.230296E-03
3.290793E-03
3.34T7085E-03
3.399103E~03
3.446T83E-03
3.49Q069E-03
3.528908E~C3
3.563255E-03
3.593070E-03
3.618318E-03
3.638972E-03
3.655010E-03
3.666415E-03
3.673180E~03
3.67T52%9E-03
3.6T2715E-03
3.665618E-03
3.653842€E~03
3.63T469E-D3
3.616524E~03
3.591042E-03
3+561062E~03
3.526629E-03
34487793E-Q3
3.444612E-03
3.397148E-03
3.345469E~03
3.289649E-03
3.229767E-03
3.165907E-03
3.098159E-03
3.026618E-03
2.951383E-03
2.872558E-03
2.790252E-03
24T04577E~03
2«615652E-03
2.523598E-03
2+42B539E-03
2.330605E-03
2.229927E-03
2.126641E-03
2.020887E-03

WING-BEBDY M

1Y c ] Ll

MAGNITURE

3.702151E-03
3.700831E-03
3.699467E-03
3.698058E~03
3.696605E-03
3.6951076-03
3.693565E-03
3.691977E-03
3.690345E-03
3.688668E-03
3.686945E-03
3.685178E~03
3.6833656-03
3.681506E-03
3.6796Q2E-03
3.677653E6-03
3.675657E-03
3.673616E-03
3.671528E-03
3.669394E-03
3.6672138-03
3.664987c-03
3.662713E-03
3.660394E~03
3.658027E~03
3.655614E-03
3.6531556-03
3.5650650E~03
3.648098E-03
3.6455006-03
3.642B56E-03
3.640166E-03
3.6374316~03
3.634652E-03
3.631827E-03
3.628958E-03
3.626045E-03
3.623089E-03
3.620090E-03
3.617049E-(3
3.6139566E~03
3.610841€-~03
3.607677E~03
3.6044T3E-C3
3.601230£-03

ANGLE
{DEG. )

S6.78
58.80
60.83
62.86
64488
66.91
68.94
10.96
12.99
75.02
17.04
79.97
81.10
83.12
85.15
8T.17
89.20
91.23
93.25
95.28
97.30
99.33
191.35
103.38
105.40
107.43
109.45
111.48
113.50
115.53
11755
119.57
121.60
123.62
125.64
127.07
129.69
131.71
133.74
135.76
137.78
139.80
141.82
143.84
145.86

C M
IN PHASE
CEMPBNENT

2.+403153E-03
2.2T1066E-03
2.136210E-03
1.998760E-03
1.858B97E-D3
1.T16802E-03
1.572660E-03
1.426658E-03
1.278936E-03
1.129836£~03
9.79402GE-04
8.278T85E-D4
6. T54619E-04
5.223498E~G4
3.687403E~04
2.1482320E-04
6.082392E-05
~9,308522E-05
=2.466969E=04
-3.998131E~-04
-5.522369E-04
-7.037122E-04
-8 542246E-04
~1.003401E~D3
-1.151111E~03
-1.297166E-03
=1.441378E~(3
~1.583566E-03
-1.723548E-03
-1.B61148E-03
-1.996191E-03
~2.128507E-03
~2,257931£~03
-2+384301E~-03
-2.507T459E-03
-2.627253E-03
~2.7435356=03
~2+856163E~053
—2.964998E-03
~-3.069909€~03
-3.170770E-03
-3.267459E=03
-3.359862E-03
~3.44TBTOE-03
~3.531380E-G3

Figure 5 - Sample Output from RESINP

PAGE 2

A
2UT PHASE
CBMPANENT

3.669092E-03
3.750457E~03
3.82T023E-03
3.89B8696E-03
3.965387E-03
4.D270L4E-03
4.0835038-03
4.134785E~03
4.150T99E-D3
4.221490E-03
4.256B13E~03
4.286725E~03
4.311194E-03
4.330194E=~03
4.343707E-03
4-351721E-03
44354231603
4.351242E6-03
4.342763E-03
4.328811E~03
4.309413E-03
4.284600£-03
4.254410E~03
4.218892E-03
4.178098E-03
4.132088E-03
4.080930E~-03
4.024698E-03
3.963472E-G3
3.897341E-03
3.826397E-03
3.7507416-03
3.6704TBE~D3
3.585721E-03
3.496588E-03
3.403202E-03
3.3056915-03
3.204190E-03
3.098838E~03
2.989778E-03
2-8771592-03
2.761134E-03
2.641858E-03
2.519493E~03
2.394202E-03

AERQADYMAMIC TYPE = 5

STATIBN (X} = 11.91¢é
C M a
MAGNI TUDE ANGLE
{DEG.}
4.386044E-03 56.7T8
4.384480E8-03  S5B.E0
4,382B64E-03  60.83
4,3811946E-03  562.86
4.379474E-D3 _ 64.88
4.3TT699E-Q3 ~ 66,91
443T5B72E-Q3  6B.%4
4.373991E-03  70.96
4.372057€-03  72.99
4.37007T0E-03  75.02
4.368029E-03  T7.04
4.365935E~-03  79.07
4,3637B8E-03 BL.10
4.301586E~-03  8%5.12
4.359330E-03  B5.13
4.,35T020E-03 8717
4.354656E~03  B89.20
4.352237E~0% 91.23
4.349764E-03 93.25
4.347236E-03 95,28
4.344652E~03  97.30
44342014E6-03 99,33
4.339321E-03 101.35
443365T73E~03 103.38
4.333769E~03  105.40
4.330911E-03 107.43
4.327997E~03 109.45
4.325029E-03 111.48
4.322006E-03  113.50
4.318B92BE-03 115.52
4.315795E~03 117.55
4,312609€-03 119.57
4.309369E-02 121.60
4.306076E-03 123.62
4a3027298-03 125.c%
4.2993303-03 127.67
4.295B79E-03 129.569
4.292377E-03 121.71
44288B24E-03 133.74
4.2852216-03 135.76
4.281568E-03 137.78
4,27TBOTE-03  139.50
4.274118=-053 L1LL1,.62
4.270322E-03  143.84
4.266480E-03  145.66



Subheading - "LOCAL RESPONSES" or "TOTAL RESPONSES."

FSTEDY(1), FSTEDY(2) - Nondimensional steady-state values of
Cy, and Cy (if "TOEAL") or of dCNi/d(x/D) and dcmy/d(x/D)
(lj%- "LOGAL")-

KK - Aerodynamic type 3 (quasi-steady theory) or 5 (full indiecial
theory). Ignore if "LOCAL."

XF - Station location, meters. (Ignore if "TOTAL.")

OMEGA - w , the wind frequency (radians/ sec). The wind is assumed
tec be of the form v = ¥ cos wt.

K - The reduced frequency, k = wL/U.

K/2PT - The Strouhal number, § = k/2r = fL/U.

VBAR - The half amplitude, v , of the wind (meters/sec).

The frequency response data, per se, are_; tabulated by frequency.

Both the normal force and the mement are given, in units defined below. For
each, the response is written in the form

R = R; cos wt + By sin ot .

The in and out of phase componendts, R; and R, are given, as well as the

magnitude R = f\|Rj_2 + BOE and the phase angle @ = tan~1(R,/R;). The latter
is given as an angle (in degrees) between -180° and +180°.

The units are as follows:

Normal force (total) - G , the normal force coefficient corres-
ponding to the cross flow veloeity, v . To obtain dimensional

units, multiply by Q (dymamic pressure, Kg/M?) ond A (base
area, M-).

Moment (total) - Cy » the pitching moment coefficient about the
vehicle nose. To obtain dimensional units, multiply by Q , A ,
and D (the base diameter).

Normel force (local) - dCy/d(x/D), the local normal force coef-
ficient per caliber.
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Moment {local) - dCy/d(x/D)}, the local pitching moment coefficient
per caliber, measured about the nose.

Program IIT generates printed output of wind respenses. 1In the
case of simusoidal winds, the output is as just described and indicated by
Figure 5. For arbitrary wind data, two types of output occur. The wind
regponses are tabulated in a fashion similar to that of sinusoidal responses;

an example is shown in Figure 6. Again, each page carries a heading and
page mumber. The wind input dats and related quantities are printed as
shown in Figure 7. The wind response data are described below:

IDBODY - The four-character vehicle identification.

EM - Mach number.
UPSTRM ~ Vehicle speed, me‘ters/sec.

VZERO -~ Value of VZERO read by this 'routine, nondimensionalized
by UPSTRM.

NTEST - Number of "corners" defining the geometry, read from
magnetic tape.

XTEST(I), RTEST(T) - Coordinates, x and r , of the corners.
Subheading - "LOCAL RESPONSES" or M"TOTAL RESPONSES."

FSTEDY(1), FSTEDY(2) - Nondimensiomal steady-state values of

cNa and CM& (1f "LOTAL") or of chd/d(x/D) and d%/d(x/}))
(if "LOCAL"). -

KK - Aerodynamic type 3 (quasi-steady theory) or 5 (full indicial
" theory). Ignore if "LOCAL."

XF - station location, meters. (Ignore if "TOTAL.")
WORDL, WORDR - The wind profile identification (up to 7 characters)
ALTUDE - The altitude, in meters, at which the respdnse ocCcurs.

FLYTTM - The flight time, in seconds, at which the response
oceurs. o

CINP(1) -'The dimensional normal force (local or total) in units
of Kg per caliber (Local) or Kg (total).
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WIND RESPANSE FAR SATURN V WITH FENS AND SHRBUDS M = 1.6 PAGE

VEHICLE TYPE ~ SATS, MACH N@., 1.60C, SPEED 469.629, GUST VEL. 0.002,
NO. .BF CORNERS .. 9, VALUES RELAW ARE LACATED AT THE G@RNERS_PLUS THE END _@F THE VEHICLE _
X R

1.239 04332

Fe4l4a 0.332

e dle915 1.956
16.415 1.956
24.949 34299
37.955 3,299
43,734 5.029°
98,519 5.029

w. 106484 9.649

STEADY STATE CNA = 6.,341C91E-01 .
STEADY STATE CMA = 1.3934A9F O

RESPANSES Te wWIND PREFILE, TTENTTFICAYTTI AR, .

— . . (IN M-K-5 SYSTEM ZF UNITS)
ALTITUDE FLIGHT TIME NBRMAL FBRCE © PITCHING MEMENT ALT(LBW LIM)
.12050,00 B0.8730 1.428054E 04 3.156427€ €5 ' 12003,92
12060.00 80.9002 1.428546E 04 3.157516E 0% 12013.90
-12070.00 80.9273 1.4293B4E 04 .3.159368EF 05 12023.37
12080,00 B0.9545 1.429786E 04 34160255t '05 12033.85
12090.00 80.9817 1.431134EF 04 3.163236E C5 12043,83_
12100.00 81.0088 1.433265E 04 3.16T79446E 05 12053.81
12110,00 81.0350 1.437339E 04 3,176949E 05 12063,79_
12120.00 81.0631 1.439685E 04 3.,182136E 05 12073.76
.12130,00 81,0902 1.440332€ 04 3.183566E LS 1208374
12140.00 81.1173 1.441541€ 04 3.186238E 05 12093.72
12150400 81l.l444 L. 443044€ 04 3.189560E 05 12103.70
12160400 Bl.1714 1.443963E 04 - 3.191591E 05 : 12113.68
12170,00 Bl.1985 1.44T319F 04 3.199009E 05 . 12123.68
12180,00 81,2255 1.453T710€E 04 3.213136E 05 12133.63
12190400 B1.2526 1.459733E 04 3.22544BE 05 12143,61 _
12200.00 | B1.2796 1.465786E C4 " 3.239826E 05 12153.59
.12210400 © B81.3066 1.4713C4E 04 3.252024E 05 12162,57
12220.00 81.3336 1.477851E 04 3.266495E 05 12173.55
12230.00 81.36086 1.486348F 04 3.,285275E 05 12183.52
12240.00 81.3875 1.4935C0F 04 3.301C83E 05 12193.50
12250.00 81.4145 1.499684E 04 3.314753E 05 . 12203,48
12260.00 Bledhls 1.5C648BE 04 3,32979LF 05 12213.46
12270.00 81.4684  1.5C8534E 04 3.334313E 05 . 12223 .44
12280.00 Bl.4953 . 1.504992E 04 3.326483E 05 12233,42
12290.00 81.5222 1.501284E 04 3,31828TE 05 12243.39
12300.00 81.5491 1.456788E 04 3.308351E 05 12253,37
_12310.00 A1.5760 1.491147TE 04 3.295883E 05 12263.35
12320.00 81.602% 1.485946F 04 3.284386E 05 12273.33

Figure 6 - Sample Wind Response Output



WINDS AND WIND SHEARS FOR WIND PREFILE NUMBER 2579

ALTITUDE WIND SHEAR AT INTEGRATED SHEARS AT 6425 METER INTERVALS,
- ALT + 12.50 . __ WITH LAST ONE AT ALTITUDE

525,00 8.90 .
550.00 8.67 -0.02680
575.00 8.00 ~0.01640 B.,00,
600,00 Ta59 ~0.01640 TeBTy Te164 Tebb,y Te 56,
625.00 7.18 -0.02080 Te45y Ts35, Te25, T.13,
650.00 . _6.66 -0.01280 Ta0ls 689, 6.769 6e 654
675.00 6;34 "0.00080 6.55| 6-47, 6-@0, 6.3‘!’
700,00 b.32 ¢.01000 6,431, 6430, 6430, 6432,
725.00 6.57 0.00280 6.36’ 6.411 6-47' 6.511
750.00 6454 -0.00840 6455, 657, 6.58, 657y
115400 643 0,00680 6455, 6+50, 6446y 6ebby
800,00 . _ 6,60 0.00760 6445, .. 648,y 6.53, 6+ 57,
825,00 6.79 -0.00920 662y b.661 6470y 670,
850.00 6456 0.03240 6+69y 6ubby 6462 6e 86y
875.00 Ta37 0.01520 .76, 6.93, Tel2,s Te28,
300,00 T.75 =0.00360 T2y Ta53y Tebly Tabby
925.00 766 0.02480 T.68, Teb6Ty T+6T, TaT24
QEDQDD 8-28 -0-01360 7.8&’_ - 7-94' 8.06’ 8-13'
975.00 794 -0.01440 B.13, 8.08, T+99, T7.90,
1600.00 T+58 -0.01280 T82, T3, T b4,y T+55,
10625.00 Te26 -0.00680 TeaTs Ta39s T+31, Te 25,
1050,.,00 T.09 0.00720 Tel9y Teléy Tally Te10
1075.00 T.27 -0.03400 Tell, TalS5s T.16, Tally
1140.00 . Geti2 0.01760 6499y . 6481, 6 .64, 6.55,
1125.00 6.86 -0.00960 654, 661y 6.70 Ga Tl
1150.00 6.62 -0.02960 6.754 6.71, 6.63y 6e52
1175.00 5.88 0.00200 6.39, 622, 6.06, 5495,
1200,00 5.93 -0.02400 5.88, .5.87, 5.86, S5.82,
1225.00 5.33 0.02760 5.73, 5.60 5.49% 5. 46,
1250.00 5402 -0.00880 5.51» 5.64, 579 587,
1273.00 5.80 -0.02080 530, 5.88, S5.81, 573,

T 1200.00 5.28 0.02160 5.634 5.51, Settly 5. 38y
1325.00 = 5.82 -0.00560 54429 5452 - 5.63, Se 70y
1350.00 5.68 0.01880 5.73, 572 570 5.72
1375.00 65.15 0.00920 5.7T8, 5.88, 5.99, 6.C9,
1400,.,00 6.38 =0.03720 belTy 6.23y 64259 6420,
1425.00 5.45 0.00600 6.08, S5.88% 5.68, 5455
1450.00 5.60 -0.00400 549, 5.49, 5452 Sa 54y
1475.00 5.50 0.00120 5.53, 5.52, 5450, 5+48,
1500.00 5.53 0.04200 548, 5448y 5.52, 5. 62,
1525.00 6.58 -0.03120 579 65,02, 623, 632,
1550.00... 5.80 ~0.04080 6430, 6.16, 5495 Se Tty
1575.00 4.78 0.010060 550, 5.26 5+04y 4091,
1600,00 5.03 -0.00480 4.85, 4.87, 4.92y 4495,
1625.00 4,91 0.01240 4,96 4e9%y 4,924 4e 93,
1650.00 5.22 0.00480 4497y 5.03, 510, Selby
1675.00 5.34 -0.03560 5.21, 5425, 5¢25¢ .18
170Q,00 4445 0.00200 . 5205y | 486, 4.674 453,
1725.00 4.50 -0.01640 Gotby Gebtry 444,y 4e 41,
1750.00 4 .09 -0.00080 4435, 40261 4elTy 4e11,
1775.00 4,07 0.01240 4406, 4.05, 4.059 4408,
1800.00 4.38 -0.02160 4.13, 4,19, G424, b4e 24,y
1825.00 3.84 0.00640 4a19 4,08, 3496, 3. 89,
1850.00 4400 -0.01080 2387y . 3.89, 3.91, 3.9,
1875.00 3.73 0.01520 3.89, 3.83, 3.79y 3.78y
1900.00 4,11 0.01680 3,81, 3,89, 3,98, 4. 08,
1525.00 £.53 -0.03000 4,18, 4.29, 4436y 4435,
1950.00 3,78 0,.,02000 4427y 4e12, 3.97, 3.90+
1975.00 4.28 0.01640 3.91, 4,00, 412, Ga 2y

Figure 7 - Sample Wind DPata Oubput
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CINP(2) - The dimensional pitching moment (local or total) about
the nose, in Kg - meters per caliber (local) or Kg - meters

(total).

ATTSTR - The lower l:Lm:Lt of altitude (meters) in the Duhemel
1ntegra.t:|.on, determined by the time interval regquired to reach

steady ‘state.
'Thébwind and wind-shear data (Figtge 7) are as follows:
WRDL, WRD2 - The wind profile identification (up 6. 7 characters)
ATTTTUDE - The altitude (meters).
W]I\T_D - The liorizontal wind velocit;frri(fnéteré/ééc) at this altitude.

‘SHEAR -~ The computed wind shear at the midpoint betweern two
altitudes (l/ sec); specifically, at given altitude plus 12.5

meters.

VEL(I} - The wind velocity (meters/sec) obbained by integration
of wind shear. This is done as 'a check, with printout at
interval specified as imput data, INC. (See Section'TTT-C.)
The last value is at given altitude, and does not necessarily
agree with the original data.

V. PROGRAM DESCRTPTTONS

. COMTAR - This is the mainline routine of Program I, and it calls
MAINLl, MATW2, MAIN3, or RESINP if numbers 1, 2, 3, or & are read 13:1

MAIWL - A subroutine containing the master input routine: This
program mist be called at least once before MATN2 and MAIN3 are called. The
coefficients, A and C, are computed at all of the control pOIIl'tS and punched
along with other pertinent data on cards for use in future runs.

The routine can solve, iteratively, for an "equivalent body shape"
as described in reference 3. Two nonlinear algebraic equations are solved
simultaneously by a two-stage process. First, a search for a sign change is
carried out, beginning at the previous radius and working outward (+ and -)
from there. A Newbon-Rapheson inberation is employed after a sign change
is located. Bxtra printed output is produced durlng the iterative procedure.
Some problems of poor convergence have oceurred, especially when a "large"
equivalent body is generated.%
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MAIN? - Computes local forces for a sequence of x andfor %
values. Causes a tape to be created, as specified by data cards.

MATN3 - Computes total normal force and pitching moment for a
sequence of values of time. Either the full indicial theory or the quasi-
steady approximation may be selected. Output may be both printed and writhen
on magnetic tape,

BIWTAP -~ A ghort routine which does the actual tape writing of all
but the first record of data. -

INTGRL ~ Performs numerical inbtegrations to compute total normal
force and pitching moment, as directed by MAIN3. Inbegrations may be either
transient or steady-state. Technigue used is a combination of the trapa-
zoidal and Jimpson's method, with a "look ahead" feature to determine which
method will be used.

UANDV - The steady-state velocity components at a point on the sur-
face are computed by this subroutine. These components are calculated using
a linear type solution, a corner sclution or a guadratic type solution.2

UTANVT - The transient velocity components at a point on the surface
are computed by this subroutine. An additional component, the reciprocal of
the upstream velocity times the partial derivative of Q with regpect to t
is also calculated. As in UANDV, these components are computed using a
linear type solution, a corner solution or a guadratic type solution.

POINTS - The values of % ab which the mt circle intersects the
body surface are computed by this subroutine. m is the source number.

LNCNT - A running count of lines and pages is provided by this
subroutine which is called prior to each write statement in the program.
The subroutine also allows for a heading consisting of a maximm of 72
characters and the page number to be printed on each page.

COMELL - A subroutine which computes the values for an argument,
m , of the complete elliptic integrals of the first and second kinds K{(m)
and E(m) , respectively. Hastings' approximations are used; namely,

4

- 4: .
Km) = > aj(m)* - In(m) > by(m)? (1)

i=0 i=0
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where

are computed by this subroutine,.
for m close to one are used.
(m)l 2 3ess than O. 5, are as follows:

where

my

Q4

e i
Co
c3

C4

E(m)

1-m

1.38629
0.09666
0.03590
0.03742

0.01451

0.44325
0.06260

0.04757

0.01736

438

34426

08238

56371

19621

1415

60122

383555

50645

4
= 1.0 + EE: cq(my)t -

i=1

o' =2 o' =2
o n |2
n 1l il I}

=2
S
It Il

(=1
no
i

&
I

d4

4

1n(my) »  ds(mg)?

i=1

0.5

0.12498 5936
0.06880 24858
0,03328 35535

0.00441 787012

0.24998 3683
0.09200 18004
0.04069 69753

0.00526 449639

INCELL - The incomplete elliptic integrals of the first and
second kinds, F(myp) and BE(m,p) , for the input values of sin ¢ and m

Em,9) = Fug) [1 - g(

F(m:CP )

i+ co

# i [ FT sin &) + =

= lim (1L + K)(1 + K)...

—
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n
.(l + Kn) 'éﬁ'

l
2 '\!KlKQ sin @2 + EEJ: KJ_KQKB sin @3.

Landen's transformations for m small
These expressions for m small; i.e.,

s ¥+t 73 KiKé + 3 K KoKz .. )]

..J

(2)

(3)
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o[ gl
g

1/2
tan (8, - &, 1) = [l - Kfl_l] / tan &7 - (5)

In this instance, &, itself does not approach a limit as n approaches in-
finity. In fact, & is approximately twice &, , etc. This leads to
computational difficulties. Therefore, a quantity, xp = @n/En , was used in
the iteration scheme. This quantity was determined in the following manner.
From Eq. (5) one may write

8, =8p-1 + tan™t ['\[l - K%_l tan @n—l] . (6)

Tet

&n

Xpn = '2_11
and define
1 * . -
X,.1(1 - €) = a-T tan~1 [‘\ll - Ke,.]_ tan (En lx ._1)]
Then,
. i (1 - N - é—l) ton 8 _q
(e&,_1) = tan = 2

and

(eén—l)

¥n = Fpel - T (7)
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The sequence of x,'s converges nicely. When K, is approximately zero,
using the final value of x, one mey compute F(m,p) . Likewise, E(m,p)

mey be calculabed since the sum of the products ,{%— KKp...K, sin 8L, has

Peen stored. For m close to one the expressions using Landen's trans-
formations are '

1fe
Fluygp) = [(KlKQKS...Kn_l)/ml/E] / loge tan(m/4 + 8/2) (8)

-

2 21’1—1 Il
_ ey 8,2, y—— 7
E(n,p) = Flmyp) l +w " K Kk U T Kike...Kn-l T KpFp.. oKy

1/o 2 sin & 22 sin 3o 2n-l sin &,.1 ot sin &,
mt/2lsing + T2 T PR S (9)
Ko KoKy KoKL - K2 AKOKI---Kn-1
where K, = ml/2
_ 2N
Kn L+ Kn-l
8, =0
sin (28, - 8, 1) = Kp_7 sin &3 (10)
lim &, = &
N—>cw
In this section of the subroutine ¢ >3y > 8, ... and ¢ = n/2 ;

therefore, & is always in the first quadrant. From the above expressions
for F(m,p) and E(m,p) , it is obvious that.only sin &, must be iterated.
This is calculated from

sin &y ={% (1 + Kpq sin® &,1)

- %[(1 - sin® &p-1 (1 - K121-1 sin® @n‘l)]l/e }1/2 . (11)
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Here K, approaches one; i.e., Kj = (1 - K‘%)l/ 2 approaches zero. When the
desired accuracy is reached for Ky~ 0.0 , the quantities F(m,p) and
E{m,p) are computed.

ARCOSH - A function routine which computes the inverse hyperbolic
cosine using the log and sguare root library subroubtines. If the argument,
X , is less than one, a message is printed and the ERRCR subroutine is
called.

ERROR - This subroutine prints a message that the ERROR routine
has been called, provides a dump of COMMON and an error trace. -Then the Job
is ended. The error trace is part of the IBSYS software, and may operate
differently on a different machine.

RESIND (deck COMRES) -~ Computes frequency responses corresponding
to tobal and local forces. 'This roubtine reads data, prints output, and
controls the integration roubine, DUHINT.

FINTAP - Locates a specified set of indicial responses on magnebic
tape. dJob is ended if the specified set is not located.

DUHINT - Integrabtes the indicial responses to find the in- and
oub-of-=phase responses to a simusoidal wind. Both the force and moment axe
integrated using the Duhamel convolution approach. The interval size is
controlled by the indicial response data on tape. Simpson's rule is used
when the indicial response is known at three egqually spaced intervals;
otherwise the trapezoidal method 'is used.

QUATAN - Evaluabes the arc tan function, correctly specifying the
angle between - and m. ’

TAPRES - This is the mainline routine of Program II. It calls
MATNL, MAIN2, or MAIN3 if mumbers 1, 2, or 3 are read in.

RESTNP - This is the mainline routine of Program III. It is an
expanded version of subroutine RESINP (deck COMRES). In addition to enabling
the computation of frequency response data, it allows responses to arbitrary
wind profiles to be calculated.

The altitude-flight time relationship is assumed to be of. the form

h=a+bb+ ct? .

The present version of the program sets

a = 3279.122 ,
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b

~150.6733 ,

cC

)

3.20411 ,

which were obtained by & curve fit to the nominal trajectory for AS504.5/
These constants can be xeadily modified by changing cards RESPLL02, RESPL104,
and RESP1106, together with three like cards in TWVDT.

SHEARS - Reads and stores wind profile datba; computes wind shears
(see reference 4 for method) and provides the integrail of the computed
shears as a check on the method.

CONVOL - A slight modification of subroutine DUHINT, which allows
wind data, as well as a sinusoid, to be used in the Duhamel convolution
technique . -

IWVDT - Computes the time derivative of the wind, by interpolation
of tabulated wind shears and utilizing- time-altbitude transformation. Also,
obtains the wind velocity at any desired altitude by a combination of table
look~up (to nearest 25 meter level) and integration of wind shears.

VI. OPERATING TNSTRUCTIONS

The programs are all written in FORTRAN IV and have been run under
IBSYS on the IBM 7094-T1. Double precision arithmetic has been used to a
great extent. Other than tepe assignments, etc., the only known aspect
which may require modification on anobther machine is the "error trace”
generated by the system upon an (implicit) call by subroutine ERROR. How-
ever, it is not unlikely that other minor changes may be required to satisfy
certain other compilers and/or‘opera:bing systems. -

The list of program decks was given in Table I. TFigures 8, 9, and
10 show the linkages between subroutines for Programs I, IT, and ITI,
respectively.

The tape usage includes two gpecial bapes in addition to the normal
system inpu'b/output. The complete tape utilization is.shown in Table X, as
set up for use at the NASA-MSFC Computation Center.. All tapes are at 800 bpi
dengity.

Time estimates are best made for each of the major subrovtines,

separately. Even here, though, such estimates will be quite approximate.
Many alternate paths exist in the programs, and it is not generally practical
to try to predict in detail the number of times each path will be chosen.
It can be said that the time required is approximately proportional to the
product of the mmber of time values and the nuwber of x values for which
oubput is requested. Also, the time is roughly proportional to the square
of the mumber of control points selected.
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TABLE X

MAGNETIC TAPE UTILIZATTON

Logical FORTRAN
Unit Unit - Mode Use
A2 5 BCD System input.
Bl B BCD System output.
B2 7 BCD System punch., (Written by
' subroutine MAINL only.)
A5 8 Binary Local normal forces. Written
by MATNZ2, read by RESINP.
B 11 Binary Total normal forces. Written

by MAIN3, read by RESINP.

To assist the user in making time estimates, the following sample
values are given:

1. Subroutine MATNL, data Sequence A, 60 control points, requires
less than 1 min. Using data Sequence B, the btime is usually negligible.

2. Subroutine MATN2, 110 control points, 13 time values s 270 =
values, requires about 8 min.

5. Subroutine MAIN3, with KK = 5 requires about 3 min. to compube
forces for 500 values of + using 20 comtrol points. The time is reduced
greatly.(sdy, 70 percent) with KK = 3,

4. A complete run consisting of (a) 35 control points s data
Sequence A for MATNL; (b) 350 x values and 10 t values for MAIN2; (c) 200
values of t for MAIN® with KK = 3 requires about 3 win. The majority of this
time is for MAINZ.

5. Por a series of ogive shapes, runs consisted of (a) data
Sequence A for MAIN1, (b} local indicial response at one station at 90 +
values, (c) total indicial responses for KK = 3 and 5 with 90 + values, and
(d) frequency responses at the one station as well as for the entire vehicle
(both KK values) at 120 frequencies. Thé mmber of conmbrol points, I ,
varied. The total computer time for each ogive was found to be satisfac-
torily fitted by © = 0.7 + 0.0018N° min.

6. For a series of wind, response calculations of the Saturn V,
where the mmber of time intervals- in the indicial responses averaged 160,
the computer time per response was approximately 0.005 min. This value was
obtained for both the simusoidal responses and the arbitrary wind responses.
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C HAIN PRBGRAM - 3089F — COMTAR - CREATES BINARY TAPES #F LaCAL CEMT LOOD

c FBRCES AND/ER TATAL FHRCES (CNA AND CMA}. CEMTIOLO
DAUBLE PRECISIDN EMsEM2+UPSTRMyWZERBTIMEJEPSRBASELBETALBETAZ, C2MT 1020

F » * ] . * [} [ (251 r TENTINAT
2UAS(3001.¥ASL30D) . CEMTLOGO
SaNRO113, 3007, CNA.CHA ““ TEAT 1050
CBMMAN EM UPSTRM, VZIERGEM2 o XsR4RPyXEoToA,C, BETALBETAZ, TIME, kPS[Ef}CEMTIO&U
1CNASCMAHRD 1. CBNTIDTO
2RBASEsUAS s VASs KTYPE{ 1501 NLAST CEMT10B80

10 READTS5,201T CENTIUSO
20 FARMAT(IZ2) . ____dpznrllqu
Gd TB {1+2¢30%)s] CENTIIYO

1 CALL MAINL ___CEMTIIZP
Ga 1@ 10 T CEHTT130

2 CALL MAINZ CEMTLLIGD
Gd T8 10 CENTIISO0

3 CALE MAJN3 CEMT1160
G8 T@ 10 T ) CEMTIITO

- LALL RESINP CeMT1il30
GH Td 10 T CEMTLLYO

END CEMT 1200
SUBRBUTINE MAINL HANL1000

C o a e MAaNll010
c INPUT CGATA, AND CENPUTE CEBEFFICIENTS, MAN11020
c . HAN11030
DOUBLE PRECISISN EM,EMZ UPSTRM,VIEAByTIME/EPS:RBASEBETA+BETAZ, HANLL040
1CF{18)4X(1I501,R{150) +RPUL50)«XI{150),T(15004A{150),+C{150), HAN11C50
2UAS{300) ,VAS (3001} HMAN11050
3+sHWRD1{3: 300} ,CNA:CHA HaNliO70
COMMEBN SM,UPSTRM,VIERDS, EM2,X,R,RP,XI,T,A,C,BETA,BETAZ, TEME,EPS,CF,MANL10AC
1CHA,CHA WRDL HANL1CSO
ZRBASE UAS,VAS+KTYPE{ 150} sNLAST MANLY10Q
CEMMBN/HEADS HEADNG{ L9} MANL111l0

DAUBLE PRECISIPN SUMRA, SUHXA'SUHRC,SUHXC,PSIXA'PSIXC.PSIRC PSERA, MANL1120
ITReTT4E ALFA,QA,QB,QCVIG, REBTTRBRyFACTRREATSO XX DCNADX,TTPL, MANL1IL30
2BETAL, TERHRPPRPMyRPRINE, ARGy RESTL s SLBPE+BR +F o+ EPSN, WEIGHT »RUPPER,MANL1140

JEP(2)ELI2) RADI(2 s QACEI2) sSIG(2) +ENHP+ENWMIRNEWSEL+E2,R1+R2 MANL1150
DIMENSTSGN ICODE(2} MANL1155
READI5,888)HEADNG HANL116Q

888 FPRMATI(18A%4) MANLILLT

CALL ENCNT[J+KKKK} MAN11180

900 READ .(5,109)EM,UPSTRH+VZERSB,NLAST +EP5,BCBE+HEIGHT s RBASE MANLLIIGQ
109 FARMAT(3F13,8B+I34F1l348,2F6405F13.8) MAN11200 |

c MANL11210Q

C _EPS IS READ IN AS A SMALL —FUCGE FACTER- (ABSUT .0000001) MAN1l220

C T8 BE USED TP ELIMINATE DIFFICULTIES CAUSED BY ROUND-RBFF AND MAN11230

C TRUNCATI@N ERRBRS. EPS I5 THEN CHANGED: F&R CANYENIENCE, 79 MANL11Z240

C BE SLIGHTLY LESS THAN ONE. MANL1250

C MAN1126C

IF(WEIGHT)10,10,20 HMANLY27O

i0 HEIGHT = 1. MAN11280

20 CBNTINUE MAN1129¢0

EPS=1.-EPS MAN11300

EM2=EM=EM MAN11310

BETAZ=EM2—~1.0 MAN1132Q

BETA = DSQRTIBETA2) HANL1330

VZERB=VIERASUPSTRM HAN11340

c HANLL350

c YZERA AND ALL BTHER VELPCITIES WILL BE TREATED AS NON=-DIMENSIENAL MANL1360

[ EXCEPT WHEN NBTED BTHERWISE MAN11370

C NLAST IS THE NUMBER BF CONTRPL PAINTS 8N THE BSUNDARY,N8T CBUNTINGMAN1L3IBO

[ THE ZRIGINa IT IS ALSS THE NUMBER PF SPURCE DISTRIBUTIBNS. MANLI1390

[ HANLIL500

NN=NLAST+1 MANI1410

CALL LNCNT(2,KKKK)} MAN11420

WRITE(6, 1011 EM,UPSTRM,VZER@ NLAST MANLL1430Q

101 FHURMATI( 9H MACH NG.s FTe3s THs: SPEEDsFl0s3:11H,y GUST VELW:F9.3, MANL144Q

1 7THy USING, [4,15H CANTRAL PBINTS /) MAN11450

[ MANL146D

C WE CHANGE SIGN OF VZIERE. MAN114TO

c THIS EFFECTIVELY CHANGES BUR SIGN CONVENTIBN T8 AGREE WITH STHERS.MAN11480

c MANI1490

VZERE = -VIER? MAN11500

IF{NLAST-1981110,110,120 MANL1S10

120 CALL ERRZR MANL11520

[ MAN11530

62



(R NaXal

110
190

[sXaNzalzialaXalalnl

100

aRulal .

230
240
250
280
300

[sEakaiziskalaizRsRaRalzl

351

2000
£100

EqQ]

8493

6495
es500

9043

904

iF DCIE = 0., PREVISUSLY COMPUTED CEEFFICIENTS ARE READ IN FROM
CARDS. BTHERWISE, CEBNTROL P@INT OATA IS READ AND COEFFICIENTS
ARE CBHPUTED.

EF(DCPEY 190,352,190
X{1i=0.

R{l}=D,

KTYPE(1l} =0

XI{l1)=0,

FOLLRWING LBOP READS THE CANTREL PAINT DATA,TWE PRINTS PER CARD.

MAN11540
MANL1550
MAN11560
MANL1570
MANLL1580
MANI1S59C
MANL1£00
MANLl610
MANLIEZ20
MANL16£30
MAN]LLE4D

AT A SHBULDER, TWB PBINTS ARE NORMALLY REQUIRED. THE FIRST SHAULDMANL1E50

8E BF TYPE 1 (A CARNER SSLUTIEN) WITH THE SLEPE UPSYREAM BF THE
CORNER. THE SECBNO WILL BE TYPE Oy WITH THE DFWNSTREAM SLPPE.
TYPE 2 SPLUTIANS MAY REPLACE TYPE D SBLUTTANS EXCEPT FER N = 1.
TYPE Q0 IS THE S@-CALLED LINEAR TYPE, WHILE TYPE 2 [S THE
QUADRATIC TYPE.

THE FERMAT 15 & & o« &

FBRMAT[2(3F10.0415))

D@ 200 N=2,HN,2

READ(S+ 100X {NF RINIRPIN), KTYPEAN]) « XIN+1) cRiNe1)sRP[(N#1) »
1 KTYPEIM+1)

X1(N)I=(X(N)=BETA®R [N} }*EPS

XIIN+1) = (X{N+1}=-BETA®R{N+1} I*EPS

FALLEWING LBAP CHECKS THE CBNTREL PPINT DATA

SLAPE=1. /BETA

DB 300 N=2,NN

IF [RIN))300,230,230
IFIRIN-1})300,2404 240

IF IXTIMI-XT{N-1)})250,280,280
CALL ERROA
TFIRP(N)=S5LBPEI3NG, 250,250
CENT INUE

RP{1)=RPL2)

DETERMINE THE SGURCE AND DBWBLET DISTRIBUTIANS

THE L88P ENDING AT 5000 CSMPUTES THE CSEFFICIENTS —A=- AND —C~
AT ALL OF THE CENTRBL PBINTS.

SUFFIX RA = AXTAL FLBW, R=-DERIVATIVE.
SUFFEX XA = AXEAL FLBW, X-DERIVATIVE.
SUFFIX R{ = CR@SS FLBW, R-DERIVATIVE.
SUFFIX XL = CR855 FLBW, X=-DERIVATIVE.
LIM = 100

XLIK = LIM [

D8 S000 N=1,NLAST

K@DER = 0O

ITER=0

Nl = N + 1

XX = KIN+l}

TF{R{N+*1%) 2003,2005,2005
IF(KTYPEIN]-119003,8100+9003

PERCT = RPIN+1)

RP{MtEl} = RPIN) + PERCT*(SLPPE=-RPIN})}
NJ = N) -1

CALL LHENT (4 .KKKK]

WRITE{6+8490)

FARMAT L/ /4XEHN ¢ 8X4HXIN) s LOX4HR(N)} o LEXSHSLAPE 1 BX4HTYPE s BXSHNL (N} ¢
115X4HAIN]  LOX4HCIND/)

08 8495 J=1:N

CALL LNCNT{1,KKKK]
TF(KKKK) 8495 ,8493, 8495

CALL LNCHT{4 +KKKK]

MRITE{ 6+ 8490)

WRITE(59B500 1+ XUJYyR{JIZRPEI) (KTYPE(I) o XT LSV ALIY,C 0D
FORMATI15,1P3D20.12,13,2X,3020,12)
REN#1)aR{N}

KODER = -]

6B T8 9004

R{N+1l} = R(N) #+ {X(N+l)=X{N)]}*RP{N}
RUPPER = RIN) + (X(N+1)=X(N})/BETA
SIGIL) = (RUPPER~RIN+1})/XLIH

5IG(2) » (RIN+1I-RIN)I/XLIN

KBDER = |

KsuB = 3

KOIR = O

TCEDE{1l) = &

[CODE{2}) = n

NCNADX = RPIN+1}

63

MAN11&60
MANLLETO
MANL1&BG
MaN11£90
KANL11T700Q
MANL1710
MAKNL1ET20
MANL1T730
MANL1740
MAN11750
MAN11760
MAKLITTO
MANLLTEO
MANL1?90
HMAN11B0O
HANL181O
MAN11B20
MANL11830
MAN11B4AD
HANLI1B50
HANLLBGO
MARLLIDTG
MAN11880
HAN11890
HAN11900
MAN11610
MAN11920
HANL1930
MAaNL1940
MAN11950
MAN11560
HANI19TD
MAN11980
HANL1990
MAN12000
MAN12010
MANL12020
MAN12030
MAR12040
MAN] 2050
MHANL2CSC
MANL20TQ
HAN1207S
MAN12GAC
MANL2090
HAN1Z100
MANL2101
MAN12102
KAN12103
HANL2104
MANL2105
MANLZ106
HANL2107
MAN12108
MANL1Z109
HANIZIVO
MAN12111
MANLZ112
MANL2]13
MANLZ114
HANLZL1S
MANL2120
MANLZ130Q
HANL2140)
HAN12150
HANL 2160
HAN121&2
MAN12164

TTMAN12166

HANLZ2168
HMANL2170
HAN12172
MAN121B0


http:FGRMAT(I5IP3D20.1213,2X,3020.12

[y ReX gk ol

2004

2005
010

[a NN &l

3100

3200

[sTa N3]

EX{iH

oOon

3400

[z 2Nl

3150

3175

[z2XeX gl

3500
3400

3700
4000
2100
2200
c
8200

8300

2201

FOLLOWING VALUE FBR RPRIME 1S AM ARTIFICIAL SNE USED
TH FACILITATE PREGRAHMNING.

RPRINE = 1.0

G4 TE 2010
RPRIKE = RPIN+1)
BR = BETA®RIN+1)
SUKRA=D,
SUNXA==1,
SUMRCe=YZERD
SUNXC=0,

D@ 4000 Kal,N
TR={XX=X1{K} }/BR
IF{KTYPEIK)=1)2100,3300,3150

EQUATIENS FER TYPE 0 SALUTISN (LINEAR TYPE)

PSIXA=ARCBSHITR])

PSIXC = DSQRT(TR*TR-1.)
PSIRCSPS IXA+TR*¥PSIXC
PSIRA=~BETA®PSIXC
IF(RPRIME}3200,3500,3200
PSIXC==2,%PS IXC/BETA

G8 TS 3500

EQUATIBNS FER TYPE 1 SBLUTISN (CIRMER TYPE)

TT=1./TR

RBNT = DSQRT {XX=-XI{X])+BR)
TTP1=TT+1,
ARG=(L1.~TT)/TTPL

MAN12190
MAN12200
MAN12210
MANl2220
HAN12230
HANL2240
MAN12250
HAN12260
HAN12270
MAN12280
KANL 2290
HAN12300
MAN12310
MANL2320
HKANL12330
MAN12340
MANLI 2350
MAN12360
MANLZ3T0
MAN123B0
MAN12390
KAN12400
MARL2410
MANLZ420
HiN12430
HANI 2440
HAN12450
MANL 2460
HANL2470
HAN12480
HANLZ2490
HANLZS500
MANLZ2E10

FIND THE CBHPLETE ELLIPTIC INTEGRALS #F THE FIRST AND SECAND KIND.MANLIZ52C

CALL CBMELLIARG,FyE}

PSIRC2BETA/TTHREAT /BR*(E=TT/TTP1#{24=TT1 /2. #F)
PSIRA==BETASTR/RBBTS{TTPISE-TT*F)

1F [RPRIME) 34003500, 3400

PSIXA=F/REQT

PSIXC= 1.5%PSIRA/BETA

G2 T@ 3500

EQUATIENS FER TYPE 2 SELUTIEN (QUADRATIC TYPE)

TRER=(XX=XTI1K}}

BETAL=BE TASTRER

TT=1,/TR

PSIXA=ARCASHI{TR)

REBTL = DSORT{1.-TT*#TT}

PSIRA=BETAL® {TT*PSIXA-TR*RAATL)
PSIRCEBETASAETALS{ I #PSIXA+( =i ATTRTT)I/(TTETTIFRBOTL) /BETAZ
IF{RPRIME)3175,3500,3175

PSIXA=Z. *TRBRE(PSIXA~-ROBTL)

PSEXC=3, ¥PSIRA/BETAZ

- ADD SOLUTIBN T8 SUM, UNLESS THIS IS THE N-TH BNE.

IF {K~N} 3800,2100,2100

SUMRA=SUHRA+A{K)*PSIRA

SUMRC=SUMRCH+C{K]*PS5IRC

IFIRPRIME}3TO0,4000,3700

SUMXARSUHXA+A(K}*PSIXA

SUHXC=SUMHXC+C{K}#PSIXC

CBNTINUE

IF | KPADER]} 2200:4005,2200

IFIKTYPE{N)-1}2201,8200,2201

WRITE STATEMENT IS FBR DEBUGGING @NLY

WRITE(G, 8300 Ny X{NL)sRINL} 4 KTYPE{NL) ,PSIXA,PSIRA,PSIXC,PSIRC,
LSUMXA; SUHR A, SUHXC , SUMRC

FORMATL/ /3XLHNySXE6HX {N+1) ¢+ SX6HRIN+1 } 4 SXSHKTYPE 4 XSHPS1XA,10X,

15HPSERAy 1OX5SHPSINC s LOXSHPSIRC/f44 1P2EL 5.6+ 14+4EL15.6/1ATHSUMXA =,

2E1446 ¢ 2XTHSUHRA =3 E144 64 ZXTHSURXC =,El44642XTHSUMRC =,El446)
GE T@ 7hoo

ALFA = DATANI-VZIERB)

FACTR = &,0%RIN+1)/ LM FA®RBASE)

TERM = FACTR*[PSIXC*{ =SUMRC }+PSIRC*SUHXC)

QA = DCNADX®PSIXA®PSIXC—TERM®(PSIXASSUMRA+PSIRA®( - —SUMXA))

QB = =DCNADX*{PSIXA#PSIRCHPSIRA®PSIXC)I+TERM* (PSIXAX({1.0+BETA2))

QC = DCRADX*PSIRASPS IRC~TERM*{PSIRA® (1. 0+BETA2*SUMXA}-BETAZ*PSTXA

luSUMRA+BETAZSPSIRAY
AEATSQ = QBA*Qi-4.0%QA®QC
GRP » <~HEIGHT#RPINI+(NEIGHT+1l. )o(R{N+L)~RIN))/IXINFLI~-XINY)

64

MAN12530
HAN12540
MAN12ES0
MAN12560
MAN12STO
MAN12580
MAN12E90
HANLI 2600
HAN12410
MAN12620
MAN12630
HAN12640
HANL2450
MAN12660
HANL 2670
MANL 2680
HAN1 2690
MAN12700
MAN12T10
MANLIZT20
MAN12730
MAN12740
MANL2TS0
MAN12760
MANL27T0
MANL2780
MaN12790
MAN12800Q
MiNl2810
MAN12820
MANL2E30
MAN12 840
MANL2841
MAN12842
MANL2843
MAN1Z2B44
MAN12B45
MANL2846
MAN12847
MANL2848
HAN12850
HANL 2860
HANLZETO
Manl2B80
HANL2890
MAN12900
HAN12910
MAN12920
MAN12930



NOT REPRODUCIBT ™

CALL LNCNT{4 +KKKK} . MAN12635
HWRITE{6, 600Ny X{NL) gR{NL) 4KTYPEIN1} sPSIXAsPSIRASPSIXC,PSTRC,KBDER,HANLZ2G947
LITEH »SHMXA ySUMRA, SUMXC s SUMRC ¢ QA5 QB+ AT+ GRP MAN12945

600 FRRMAT[/3XsEHN; 6XE6HX{N*L), IX6HRIN®L) ;5XSHKTYPE, TXSHPSIXA, 13X5HPSIRMANL 2G50
LA, 13XSHPSIXC ¢ 13X5HPSIRCy Lo XSHKODER , LX4HITER/ 144 1X,1P2015a614,2X, MANL2955
24D18410,6X 42 [2XT14)/SXTHSUNXA =,018.1092XTHSUMRA =,D18410,2XTHSUMXCMaNLZ2960
3 =,D18.102XTHSUMRC =,D18410/5X14HQUADs CBEFSs =+3(D18410,1X),5%y MANLZ2565

#5HGRP =4 D18.101 MAKRE 2970
IF{KBODER~D)5010, 6400,0400 MANL29TE

6010 IF{RESTSQI6N15,0050,6050 MAR12980
6015 IF{KDIR)6030,6020,6040 MAN12585
6020 D@ 6025 J=1,2 MANLI299C
ICPRELS) = 1 MANL2G95

61725 RADI[JY = RIN+l} MANT3COG
6B T8 6200 MrE130NS

6730 ICPDE(2} = L MANEBFLL
RADI{Z) = RIN+1) MAK13715

ITER = ITER+] MAN13020
IFLITER-(LIN*2})15304,6300,120 MAKL3C25

60040 [CBDE(L) = 1 MAN13030
RADI'(L) = R{N+1} HANL3C3E

ITER = ITER+L MANLZCAO
IF(ITER-(L{1%2)316004,62004120 MANL3C4S

6750 RPBT=DSORT(REETSQ) MAN13CS5C
RPP = (-QB+RAPT}/12.0%QA} MAN1IACS5S:

RPH = (-0B-REBTI/(2.0%QA) HAN13G60

ENWP = RPP-GRP HAN130&5

ENWM = APM-GRP HAEN13CTO
IF{KDIR} 608D ,6060,6070 MAN13975

6760 DA 6065 J=1,2 MAN] 3080
QACBIJ} = QA MAN13CA85
EP{J) = ENWP MAN13LO0
EL{J) = ENWM MAN]1309E

6065 RADI(J] = RUIN+1) - MAN131GC
CALL LNCNT(2,XKKK) MANL310S5
WRITE(6,B600)IKSUB,RPP,RPM,RADI(LIQACBIL}EPILYELIL),ICBDE{L), MANI3110
1KBDER, ITER MANEZL1S

GP T2 6300 MANL3120

6370 K5uUB = 1 MANE3125
G& TB 6385 MANL3130

“C30 KS5UB = 2 MANL13135
6585 IFIICADE(KSUB)16090,6090,6110 HAN13140
6290 IF(QA*QACAIKSUB}I6110,+6110,46095 MANL314E
6395 IF(ENHP*EP({KSUB})6L50,6100,56100 MAN13150
5100 IF{ENWMEEL(KSUBY)6155,6110,6110 MAN13156
6114 EP{KSURY = ENWP MANI3160
EL{KSUB) = ENWM MAN1316%
QACR{KSUBY = QA HAN13170
RADI{KSUB] = R{N+1l} . MAN1I31TS
K@ADER = 2 MaN13180

ITER = ITER+] HAN13185

CALL LHCNT{2 KKKK] HAKL3190
WRITE(5:86001KSUR:RPP,RPH,RADIIKSUB) 1QACE{KSUBY »EP(KSUB) s EL{KSUB) yMANL3195
LICADEIXSUB)+KODERYITER MAN13200

8600 FBRMAT [3X&HKSUB, 7X3HRPP ¢ 15X3HRPM, 12X10HRADI {KSUB) 4 BX1QHGACPIKSUB) ¢MANL3205
18XBHEP(KSUB} s 10XSHEL{KSUBY 4 6X5HICADEy L X5SHKEDER s 1X4HITER/3XE3,1X, MAKN13210

21P6D1Ba10y I4y2(2X14)) MANL3Z1O
ICIDELKSUBY = O KaN13220
TF{ITER-{LIN¥2116130,6130,120 MAN13225

4130 G@ TB (6200,6300),K5U8 HAN13230
5150 IRZBT = +1 MAN1323%
El .= EPI{KSUR] MAN13246

£2 = ENuP HAN13Z24E

GH TP 6560 HAN1325C

cif5 IRPRT = -1 MAN13255
El = ELIKSUB)} MAN13260

£2 = ENWM MAN13265

ul6d R1 = RADI(KSUB) MAN13270
RZ = RIN+L) MAN13Z50

ITER = TTER+1 MANL3290

GO TG 6500 . MAN13300

0?3 RIN+1} = RADI[2)-51IG(2} MaAN1331C
KDIR = -1 MANL3220

Gd T4 2.10 HaN13230

o300 R(N+#}) = RADI(1)+SIG(l) MAN13240
KDIR = +1 MANL335Q

68 T8 2 1O MAN13360

5400 RBET = UOSQRT(RBATIQ) . HAN13370
EFLIRBBT 6410, 54209 6420 MANL1338C

o4&l ARPM = (-QB-RABTI/{2.0%04} Hanl1339C
DURING THIS PBRTIBN 2F THE PREGRAM ENWP WILL BE USED TP SIGNIFY MaN13400
EITHER fNWP AR ENWM. HaN13410

[zN 3]

65


http:21P6DI8.1O

5420

6450
6460
6479
6480

6490
6500

5700 FARMAT(3XSHIRAAT»5X6HRIN+L),12XTHRPIN+1),11X2HRY,16X2HELy16X2HE2,

ENWP a RPM=GRP

RPIN+1)} = RPM

GB T8 5450

RPP = (-~QB+ROBT)/(2.0%QA)
ENWP = RPP=GARP

RPIN+1} = RPP

ITF{DABS(ENWP=E2}=1.0=10}7000,7000,6460

TF{ENWP%*EZ2)6480,7000,6470

IF(ENWP*EL) 46490, 7000,6480

El = E2

Rl = R2

E2 = ENWP

R2 = RNEW

RNEW = R2-E2/((£2-E1)/{R2-R1]}}

KODER = KBDER+1

CALL LNCHT(2,KKKK}

WRITE{6,BT001IRGAT yR24RPUIN+1),R1ELE2,RNEW,KBDER,] TER

11 6X4HRNE W, L4 XSHKBDER s LX4HITER/3XI3, 1K 1P4D18.10,4X,2(2X14})

7000
2500

[

c

c
4005
4100

4200
4207

5000

[zExEnlz]

104

352

[aXa Fx BN s N o Na)

349
350

[zRzEyl

106

105
103
162

R{N+1} = RNEW
TFINBDER—{LIM&2))2010,2010,120
ATIN+LI={XIN+LI-BETA*R(N+L) I #EPS
IF(RPIN+1)-SLBPE}Z2500,120,4120
RPRIME = RPIN+1}

COMPUTE A(N) AND C(N)

IF {RPRIME) 4100,%200,4100
SUMRA=zSUMRA~RPRIME*SUMXA
PSIRA=PSIRA-RPRIME*PSIXA
SUMRC=5UMRC~RPRIME*SUNXC
PSIRC=PS IRC~RPRIME*PSIXC
A{N}==5UMRA/PSIRA
CIN}=-S5UMRG/PSIRGC
IF{KBDER 14207, 500054207

CALL LNCRT{1,KKKK}
HRITE(6)BSOD INy XTN+1},RIN¥1 )+ RPIN+1}sKTYPEIN) # XTIN+1]ALN)+C{N)
IFIXLIN+L)=X I[N} )} 120450005000
CeNT LNUE

THE FALLAWING ARE ARTIFICIAL VALUES, USED T8 [NDICATE THE END BF
THE SEQUENCE.

AINLAST+1}=,.33333333E+33

CINLAST+1)=,33333333E+33

EPSN=1.~EPS

VI8 = ~VZERE*UPSTRHM

DCYE = 0.0

HRITE(7,109) EMyUPSTRM,VZHsNLAST » EPSN/DCOE, HEIGHT4RBASE
HWRITE(7y104) (I +X{I},RIE}4RPUT}KTYPE(T) (XICLI,A[T},CiT},1=1,NN]}
FORMATI15,3E25.8/15,3E25.81}

G8 Td 349

PREVIBUSLY CPMPUTED CBEFFICIENTS ARE READ IN HERE.

READIS 1061 T X{ThyROIVARPUTINGKTYPE(T s XTLI) 0 ALT 1L TT)I=14NN)
COMPUTE THE STARTING TIMES FPR THE SOURCES.

D@ 350 N=2,MN
TINI=XIIN}/UPSTRM
T(li=0.,"

THE FBLLBWING THREE STATEMENTS INVBLVE SNLY ARTIFICIAL VALUES.

XINLAST+21=100.*X{ NLAST+1}

RPINLAST+21=RP{NLAST+1)

RINLAST+2) =R {NLAST+L)+RPINLAST+L)*(X{NLAST#2)-X{NLAST+1}}
CALL LNCNT{2,KKKK}

WRITE(6,102]

Dg 105 I=1,NN

CALL LNCNT{1 ,KKKK)

IF(KKKK]I 105, 106,105

CALL LNCNT{2,KKKK}

HRITE(6, 102}

WRITE(6s 103D 14 X(T4RITIRPUI)WKTYPELT) o XICT oTITI5A{T}.C(T)
FORMAT (15, 1P3E15 T+ 131 1Xs4EL5.T)

FBRMAT( 6H NUMBRyTXylHX$I4X91HR 312X, SHSLBPE 15Xy 4HTYPE6 X, 2HXT

L14X1HT s 14X2HA+ 14X1HL/1H }

RETURN
END
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MANL3420
MAN13430
MAN1344Q
MAN12450
MaN134560
MANL 3470
MAN13480
M&N13490
MAN13500
MANLDE02
MAN13S04
MANL3S06
MANL3SNB
MANL13510
MAN13AE1S
MANL3520
MaNL3525
MAN13530
HANLAS35
MANL3S40
MAN13545
MANL1355¢
MANL3569
MAN13570
MAN135BC
HAN13590
MAN13&00
HAN13&10
HAN13E20
MAN13£30
MANL3&40
MAN13£S0
MAN13£60
HANL3ETG
MAN13E80
MANL3&90
MAN13TOO
MAN13716
MaNL13T2N
MAN13730
MANL3740
MANL3T56
MANL3T6C
MARL3770
MAN13TBO
MAN13790
MAN13200
HAML3ELD
Mahl3g2n
MAN12A23C
HANL3E40
MAN13256
MANLIESD
MAN1IETO
MAN1IEEO
MAN12890
HMANL3900
HAN13GI1C
MAN13G20
#ANIZQ2n
MAN1ZO4"
MANL3G5G
HMANL3S40
HAN13970
MAN13SEC
MANL3S9N
MANL4COO
MANL4C1O
MAN14C20
MANL4C30
MANL&O4G
MAN1&(50
MAN14G&0
MANL4CTO
HANL&CBO
MANL&NQ0
MANL4100
MANL&L11D
MAKL&120
MAN14130
MAN14140


http:FORMAT(I5,IP3E1S.1,13,IX,4E15.7I

EzE Ryl

[z 2e s R ialslnls izttt alstaReNela s Nulals]

400
5000

%10

5050
T

201
401

509

550

600

tio
120

SUBREUTINE MAIN2
CEMPUTATIEN BF THE INTEGRAND APPEARING IN THE EXPRESSIEN
FBR THE GENERALIZED FBRCE CHEFFICIENT.

DRAUBLE. PRECISISN EMyEM2,UPSTRMoVZERS+TIME,EPSROASE,BETALBETAZ,

ELF{18)X{150)4R{L50IRP {15012 XI{250 4 TLIL50),A{1500,0(15018,
2UAS{300)VASIZ0C)
3,WRE1E3,3000 LN, CMA

BANZLCQO
Bakziglo
BANZIQ2G
MANZLIC3O
HANZEQ4O
MANZIO50
MANZLIQGO

4.STBRTFI9001-STERCN|9001q5TﬁRCH(900I.FSTEDY‘Z!,KTEST‘EG]|RTESTKZOFFAN21070

EQUIVALENCE (HRGIAL, 1), STORYFISII,IWROLIZ,11.5TORCNI2) 1,
1 (WRTL{3,13,5TERCHIZN

KANZLICBO
FANZLCHO

DAUBLE PRECISI®N FACTA'FACTB:FACTC:FACTQuXFrﬂX-XLc!FF’TF.DT,TL RE, MANZLLIDO

LUR, VA UL, VCsUCT  VCT yDPHITUy VOINT 2CNX,CFX |

BANZ21110

CAHMBN EM UPSTRY, HZERQ;EHZ.X.R;RP,XIpIsA:C,BéTA,8ETAZrTIHE;EPS:CF:HANleZQ

TLRA, CRALWRDI,
ZRBASE yUAS yVASSKTYPE[ 1500 NLAST

ITAPE = O CEMATES PRINTED BUTPUT ONLY. ITAPE MOT EQUAL T8 ZERe
CREATES A BINARY TAPE {8) £F THME L2CAL MERMAL FORCE AND

THE PITCHING MBMENT (CNA AND CMA).

LRMPLTE IHTEGRA&B AT HFs XF¥DXy caey XL AND AT TP, TFETy ewesr TL

WHERE TL, = TE+BI{NT-1}.
KBOE = O INDICATES THIS IS THE LAST SET #F DATA FER MAINZ.

BN THE BINARY TAPE 8.
KADE = L IF A MEW SET ©F X ANU T VALUES IS T8 BE READ IN.

KRDE =-1 SIGNIFIES A RETURN To HALN PREGRAM {TAPRES AR CEMTAR).
KEGOET = 1L IF ANBTHER SET BF T VALUES IS T8 BE REID IN USING FhE

. PREVIOUS SET BF XFy XF#0UXy wews XL VALLES.

KCACET = O SIGNIFIES THE LAST SET 8F T VALUES FOR A PARTICULAR X.

Ll = 1 78 GET DEBUGGING SUTPUY FREM THE SUBRRUTINE UTANVT. ~

1F
KBEDE=8 AND I[TAPE IS NBT EQUAL T8 ZERG, Ad EQF I3 NRITTEMR

IDB2CY (A FARMAT) PRUVIDES JDENTIFICATION 8F A SPECIFIL BINARY

TAPE FEBR A VEHICLE CENFIGURATISN.

IMAX = 40
ROI# = 900
NTCOUN = @

FACTA=2./(RBASEwe2)

FACTB = 4./RBASE/DATAN(=VZIEKS}
FALTL=FALTASRBASE, S
FACTO=FACTB/RBASEe.3
REAEIS,SOOO)ITAPE.IDBHDY.XF.DX.XL.KQGE KLOODET, TF ¢y ETeNT, L1
PBRHATIIE,A#.1X.3F£0.G-215,£F10.0,@153
IE{ITAPE]3,410,3

CONTINUE

ITAPE = 1

0 = 1.0

Xio o= {.¢ -

XFE = XF

NTCBUN = NTICBUN + NT

KONT = L

NOEMAX = {NTCoUh + 113
IF {NDIM-NCIMAX)S5050:7,7
CALL ERRAR

CALL LNONTI=-2,KRKX?
WRITE{5,201}

KANZ1130
MANZ1L40
KANZ 1150
¥AN21152
MANZ1154
MAN21156
FANZL1158
¥ANZ1160
HANZ1162 ©
HANZ11b65
FANZILBE
HANZ1168
HANZ21T0
MANZLLTE
FANZLLT4
PANZ1ITS
HAR2ELTE
MAN2L1BO
HAR21190
BAN21Z00
MANZIZLO
KAN21220
BAN21230
MANZ1Z40
HANZ 1250
KAN21260
HAN21270
MANZ1280
KANZ1300
FAN21310
MANZ21220
FANZ1330
HANZ1340
HARZ135U
NANZ 1360
HAR212TO
MANZ1380
FANZ139¢
FANZ 1400
FANZLALO
HANZ1420
FANZ 1440
FANZ 145D
KANZ 146D
FANZL4TO
MANZ 1480
HAN21550
HANZ 1560

FARMATE 4XLHX,IXIKR, 9X1HT79X2HUA-QXZHVA.QXZHUC,QXZHVC;&X?H(1fUiPHIHANZl$?O

LT 4 XSHOCNDXy 8XLCHECNAGIX /D] o 3XSHOLMDX , 4 XLOHDCMAN €3 /D RATH )
INpEx=2

TEIX{ INDEX 1~-XF 1550, 5490, 600

YNCEX=INDEX+1

GB TE S00

RF=R{INDEXI-RPLINDEX ) #{ XL INDEXI-XF)

RF IS THE BGDY RADIUS CORRESPONDING T8 XF

CALL UANDVIXFsREyUAL VAL UL VL)

TIHE=TF

CALL UTANVT{XFyRF L1 UCT,VCIyOPHITY}
VOINT=+VA&{VZERE+VCT)+UCTH*{ BETAZ* YA~ L. CI+DPHITUY
TFIXF-UPSTRM=TF112G, 120,110
VOINT=VOIRT+VAs¥ZERY

VOINT=RF*VOINT

-- 67

MAN21580
MANZ1590
MANZ1E0U
KAN21E10
KANZLE20
KANZ1£30
FANZLE4G
FANZLESO
MANZLEGD
KANZLETO
HANZ1680
MANZIE9G
MANZ1TOG
BANZLTLG
HANZ1T20
KARZLT30


http:4XIHX,9XIHR,9XIHT,9X2HIUA.qX

ChX=FACTA=VOINT MANZ1T40

CNA=FACTB#VOINT MANZ2L1T50
CHX=FACTC#YOINTeXF MANZ1T60
CHA=FACTD#VOINT# XF BAN2LTTO

CALL LRCNT{ L, KKEK) MAN21780
IF(KKKK)210y220,210 MAN21790

220 CALL LNCNTU{Z,KKKK]) HANZ1800
WRITE{6:+201) HANZ1ELD

210 MRITE(6s108)XEsRESTEJUA VAJUC T VCT ,DPHITUSCNXCNACHX, CHA MAKZ2 L1820
LG8 FORMATIFL0.44F1C.5,F10.61P6ELL.4,0PFLL.T,1P2ELL.4) MAN21830
IFLITAPE~1}1000,4000,100¢C MANZLE4O

4000 JS5TAR = KANTH+NTCBUN-NT MANZ2LIESO-
JSTRR = JS5TOAR#3I MANZLB60
STERCN{JSTAR) = CNNA MANZ2LETO
STBRCH{JSTER) = CHA ‘ HANZ1EBQ
STORTF(JSTER) = TF MANZ 1890

1000 IF(XF~XL)T00:701,701 MANZ 1900
T00 XF=XF+DX MANZL1210
6d Te 5Q0 MANZ21920

70L TIF{KPNT-NT}T02,2000,2000 MANZ21930
702 TF = TF4DT HANZ1940
KPNT = K8NT + 1 HANZ1950

Xf = XFF MANZ21560

Gd T2 401 MANZE9TO

2000 IF{KCEDET)T7000,20G3,7000 MANZ215320
2uU3d [F(ITAPE~-113000,2005.3000 HANZ 1990
7000 READI[S+BOGO)KCBLET»TF,DT,NT,L1 FANZ21992
8000 FORMATI45XsI0s2FL0a0+205) MANZ1994
G@ T2 alo HANZ L1596

2005 NT3 = NTCOUNe3 MANZZCO0
FSTECY[L) = STORCNINT3} rakZ2Clo
FSTECY{Z) = STHRCMINTI) Mah2Z2G20
KNT=L HAN22C30

NR = NLAST+L HANZ22C40

D@ 2C07 I=1sNR MANZ2050
[FIKTYPE([}~112007,2005, 2007 HAN22C60

2006 XTESTIKNT) = X{I) HAN2Z20T0
RTESTIKNT) = RUI} MANZ22CBO

KNT = KNT+1 KANZ22C90

2007 CBNTINUE HAN2Z2100
NTEST = KNT MAN22110
XTESTINTESY) = XINLAST+1) HAN22120
RTEST{NTEST) = R{NLAST+L) HANZZ130

KK=35 HANZ2140

c WRITE FIRST RECERD BN BINARY TAPE FOR LBCAL F@RCES HANZ22150
2010 WRITEI[BIITAPE, [CBUDY s EMy UPSTRM XF ¢KK+NTCOUNy (FSTELY{T) 41=1,21¢ HANZZ160
INTESTo{ XTESTII 1 RTESTII N9 [=14KTEST) HANZZ170
NTCZLN = NTCOUN+1 HANZ2218¢

NTZ = NTCOUN#3 HAN22190

[ ARTIFICIAL TIME VALUE ~ INDICATES END EF THIS BLBCK #F WALUES RAN22200
C CRRRESPONDING T2 A SPECIFIC X=VALUt. MANZ2210
STERTF{NTZ) = 1COC. KAN22220

DA 2G50 L = 1,NTCOUN,IMAX HAN22230

2050 CALL BINTAPLL,wRDX({1,L)) MAN22Z40
NTCEUN = 0O HANZ22Z50

3000 TFIKEDEI900.301C+400 FAN22260
3310 EFCITAPE-LE1900,2020,900 FAN22270
c NEGATIVE ITAPE IN FIRST RECYJRO INDICATES ERF €N BINARY TAPE. HAN22Z80
3020 ITAPE = ~ITAPE MANZ2ZZ90
WRITE(BIITAPE, ICBA0Y yEH, UPSTRH XFyKE4NICBUN (FSTEEY{ L) +I=14210, HAK22300
INTEST »{XTESTIIV+RTESTIT) s I=1,NTEST) MAN22310

ENG FILE & KAN22220
REWIND 8 MAN22330

CALL LNCNTIT,KKEK) FAN22332
WRITEL6,99C0Q) HAN22334

9900 FARMAT(//5%495(1He)//10X50HTHE END GF FILE HAS BEEN WRITTEN 8N BINMANZ22236
LARY TAPE B/ /5X+95(1He}) HAN22338

900 RETURN FANZ22340
END . FANZ22350

€8
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SUBRAUTINE MAINZ HKAN3 1000

FAN3ILCLO

CENTRALS ThE INTEGRATIBN RAUTINE HAN3ILG20

FAN3LC3U

DPUBLE PRECISIGN EM,EMZ ,UPSTRM,VIERB,TIME,EPS5,RBASE,BETA+BETAZ, FAN3 LG40

ICFEL8) X 150),RILSOVRP {150}y XI {1501 TE{L501 ,A01501,C{150), HAN3LCS5Q
ZUAS 12001, VASI30C) MAN3LGHU
3sHRCE{3,300},CNA,CHA MAN3FLICTO
44 STBRTFI900) , STERCNI900} ,STARCH{G00) JFSTEDY (2] 4XTESTL20) 4RYEST (201 BANILCBO
EQUIVALENCE (WREL{Lsl)eSTORTFI3}) +{WRDLL2413 +STBRCNIS}), MANI1C90

1 (HREL{3y1),5TERCF(2})) HMAN3L100
DBUBLE PRECISISh ALFA,X2,RESET+TF,0T,TLsXXX¢RRR, UA,VA,UC,VC,XSTF, MAN31L10

1XSTL+CONsCNyCHpE01yCOZ2e 034 CQ4sCP o XGUSTHCFSLLB )¢ XF 4TSAVE MAN3L120
COMMEN EH,UPSTRF'VZERBvEH2|XlRtRP111|T|AgCrBErAvBETAZ,TIHElEPS1CF|FAN31130

LCNASCMAWRECL, MAN3L140
ZRBASEsUAS +VASKTYPE[LS50 ) 4NLAST MAN3 1150
MAN3IL16O

MAN311TO

ITAPE = 0 INDICATES PRINTED QUTPUT BNLY, ITAPE NOT EQUAL T8 IERZ KAN3EL1T2
CREATES A BINARY TAPE {1l) BF THE T@TAL NORFMAL FCRCE ANDEAN31174

THE PITCHING MEMENT [CNA AND CFAN. RAN3LIITOG

MAN311TS

KCACE = 0 [NODICATES THE LAST SET ©F DATA FPR MAINZ. IF KBDE=Q ANDMAN3L1BO
[TAPE IS NBT EQUAL T@ ZER@, AN E@F I5 WRFITTEN BN THE HAN31182

BINARY TAPE Ll1l. HAR31184

KCEADE = 1 IF THE NEXT DATA CARD [S FSR MAIN3, HAN3L1BG
KCBDE =—1 SIGNIFIES A RETURN ¥@ MAIN PRAGRAM [(TAPRES OR COMTAR). MAN3L1ES
MAN3LISO

IGBACY (A FORMAT) PREVIODES IDENTIFICATIBN @F A SPECIFIC BINARY MAN3ILZ200

TAPE FOER A VEHICLE CanFIGURATION. MAN3LEZLO
MAN31Z20

ME@RET = 1 IF NEXT DATA CARD CSNTAINS ACDITIANAL TIME VALUES. MAN3L222
MORET = O CENATES THE LAST SET BF TIME VALUES. MAN3L1Z24
MAN31226

USE MERET=0 AND ITAPE NBT EQUAL TH# ZEREZ T8 BBTAIN CMNA AND CHA FER MAN31228

BATH KK=3 AND KK=5 @N TAPE WITH SNLY ONE DATA CARC. (KCBDE MUST BEMAN31230
EQUAL T8 ZERP TE WRITE AN ESF BN THE BINARY TAPE.} MaK3Ll232
MANILZ34

HANIL236

[HAX = 40 KAN31240

NDEM = 900 MANILZ50

ALFA = DATAN(-VZIERH) MAN3LlZ260
NYCBCN = 0 MAN3LETO

HAN3 1280

RESET 15 1. TS INITIALLZE AND RESTART THE INTEGRATIHBNS AT X=0. HAN31Z90

THE TIMES USED ARE TFy TF#DTy «aws TL WHERE TL = TF+DT(NT-1). MAN3I1200

KK IS 1 @8R 2 FBR [.l.r 3 BR 4 FBR P.P.y AND 5 6R & FER P.H.L.G. MARZ 1210

A UNIT STEP ONLY 15 CENSIDEREGD. MAN31220

L2 IS 1 IF PRINT @QUT 8F I[NTEGRAND AT EACH STEP IS5 DESIREG. MAN31Z30

L3 1S L IF PRINT GUT gF SPECIAL VALUES BF X FROM FRINTS IS DESIREDMAN3LI40
MANBLISO

FAN31260

100 REAC{5+50QC)ETAFE,IDBBDY »TE ¢DTsNT+KKKCADE s MORET 5L 24 L3 MAN3L2TO
5000 FERMAT(LS,A%4s 1X¢2F10.0r 415} MANI 138O
ISHORT = @ MAN3IL390
TSAVE=TF MAN3 1295

IE{ ITAPE15003,5C04:+5003 MAN3 1400

S003 CONTINUE MAN3 1410
ITAPE = 2 MAN3 L1420
IF{MBRET 1500455002, 5004 MAN3I 1430

5002 KK = 3 KAN3 144D
ISHART = 1 RAN31450

5004 CALL LNCNT(=2.KKKK] HAN3 L460
WRITE{6+10C1} FAN314TO

1001 FEREAT(2H Ky3XakTIME . 6X4HXSTF s 6X4HXSTL ¢ 5X5HXGUST o7 X2HX2 I0X3HCKA, MAN3L4E0
112X3FCHA,8XL1HCENT. PRES./LH ) HAN3149C

X2 = X{NLAST+1) -t HAN3LE00

110 RESET = l.C MAN3LELC
TIME = TF FANALZ20
NTCAUN = NTCOUN + NT MANALS3D

KBNT = 1 MAN31Z40
NDIMAX = (NTCOUN +1)#3 MAN3LESQ

. IFINCIN = NDIMAX)5050,5100,5100 MAN3 1560
5350 CALL ERRAR KANALSTO
5100 IF(RESET)1,10,1 HAN3I1580
HAN3 1590

FREK HERE TP 10 IS INITIALIZATIGN REQUIRED IF RESET=1. FAN31E0G
FAN3I1ELD

1 08 3 I=l,18 HANILE2G
3 CFS5{11=0.0 MANILE30
NH=2aNLAST+1 MAN31&35

N=i NAN3 LE40

3 IFLMEDING 21074847 MAN3L1E50
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17

18

19

21

R2

24
£5

20

31
33

3z

K=IN+1}/2

XXX=X(K)

RRR=R{K}

Ge T 9

K=N/2

XXX [X{K)+X{K+1)}=0.5
RER={R{K)I+R{K+11]1=0.5
CALL UANDV{XXXsRRR,UA,VA,UC,VC)
UASIN }=UA

VAS(A]1=VA

N=N+1

IF(N-NN)G,5,14
IFIKK-2)11,11,13

INTEGRAL HAS REACHED STEADY ST&TE VALUE, AR
HAS M@ TRANSIENT PAKTIOSN.

Dg 12 f=1,18

CR{I}=CF5S(I)

G& TE 35

XS5TF=0.0

XS5TL=0.0

IFIKK=2)164 16412

X2=X (NLAST+1)

IF(TIME)LLs 1118
TF{XSTL=X{NLAST+13)17,11,11

CAMPLTE THE ENTIRE STEADY STATE INTEGRAND.
XSTL=X{NLAST+}1)

CALL INTGRL(XSTFsXSTLyLsL2+L3}

DB 4C J=1,18

CFS{JI=CFILJ)

G TE 35

XSTF=XSTL

IFIKK~4)18,18,y 22

FING THE UPPER LIMIT FAR THE PURE PENETRATIGN CASE. .

XSTL=TIMESUPSTR¥F
EFIXSTL=X(NLAST+1)}20G,19,19
XSTL=X(NLAST+1)

CAMPUTE THE ADDITIANAL STEADY STATE CAATRIBUTIEN.

CALL INTGRLOXSTF,XSTL,1:12,L3)
02 21 I[=1,18
CFS{I)=CFS{I+CF(I)

Ge Te 30

FINC THE LIMITS 8F THE INTEGRATIONS FER THE 'LIFT GRBHTH CASE.

CALL POINTSIL,ASTLX2:XHDE}
IF(KBDE)} 24425, 2C

CALL ERRER

XSTL=X{NLAST+1}

Gg TE 20

IF{KK-4)11,11,31

COMPLTE THE TRAMRSIENT P2RTION &F THE IATEGRAL.

IF{XSTL-X{NLAST4131233,11.,11
CALL INTGRL(XS5TL+X2:0sL24L31
C9 32 I=1l,18
CRIT)=CR{IV+CFS{L}

EACk INTEGRAL IS5 REPRESENTED BY THREE PARTS, CERRESPBNDING Tg

l. THE CONTREBLTION 3F THE LINEARIZED PRESSURE CHEFFICIENT

2« QUACRATIC TERMS INVELVING RADIAL DERIVATIVES

3. QUADRATIL TERMS INVOLVING AXIAL DERIVATIVES
HERE THEY ARE CEMBINED AND MULTIPLLED B8Y THE SUITABLE CENSTANT T8
PBTAIN THE STANCARD FERMS FSR THE CAEFFICIENT.

CON=2,.0/(RUASE#RBASE)
CN=CEN{CF{1}+CFI2Z2)+BETAZ=CF(3) )
CH=CEN/RBASE*(CF{4}+CFI 5 )+BETA2#CF(6})u .5
COl=CoN*{CFIT)+CFIBI+BETA2~CF(9}}
CO2=CAN#{CF{LO}+CF ({11 }+BETA2eCF (12])
CQ3=CON=(CFUE3)4CF(LAI+BETAZ#CF15))}
CQ4a=CoNeCFLL6}+CFI 1T HBETA2«CFI1B}))
ChA=CN/ALFA

CMA=CMSALFA

IFICNI3Te36437

70

KAN3 1660
MAN3 1670
HAN3 1680
HAN3 1£90
RAN3 1700
MAN3 1710
HKAN31720
MAN3 1730
MAN3 1740
MANZ1TSO
MAN31T60
MAN3 1770
MAN3 1780
MAN3 1790
HAN3 1800
HAN31E1O0
KAN31£20
MAN31E30
MAN3 1840
MAN3 1850
MAN3 1855
KAN3LES0
FAN3 18TO
MAN3 LEBO
HAN3 1890
MAN3 1900
MAN31S10
HMAN3 1520
HANI 1530
MAN3 1940
MAN3 1950
MAN3 1360
HAN3 1970
HAN3 1SBO
KAN3 1590
MAN3 2600
MAN32G10
KAN32C20
KAN3 2030
MAN3 2040
MAN3ZC50
MAN32C60
MAN3Z20LTO
MAN3 2CBO
MAN32C90
NAN3 2100
MAN3Z110
HAN32115
HAN32120
MAN3 2130
MAN3Z140
KAN3Z2150
MAN32140
HMAN3 2170
KAN3Z21TE
HBAN3 2180
KAN3 2190
MAN32Z00
MAN3ZZ05
MAN32206
MAN3Z2210
HAN3Z220
MAN3 2230
MAN32240
HAN32250
MAN32255%
NAN32260
MAN32Z62
MAN32264
BAN322T0
MAN32280
PAN3Z2Z290
MAN32200
MAN32310
HAN32320
MAN3Z2330
MAN3Z340
MAN32350
MAN3 2360
MAN323T0
MAN32280
MAN32390


http:IF(CN)37.36.37
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EX-) CP = 0.0 MAN32400

GB T@ 38 FAN32410
3T CP = CH/CN HAK32420
38 XGUST = UPSTRM#IF MAN32430

CALL LNCNTL1,KKKK} HAN3 2440

IF(KKKKI1010,10204 1010 KANI 2450
1020 CALL LNCNT{2,KKKK} ) MAN32455

WRITE{G,10CL) HAN3Z2450
1010 WRITE(Sy LOQZIKKTF s XSTF+ XS5TL s XGUST ¢ X2 4LNA,CHA,CP MANI24TO
LOD2Z FORMATIIZ,F10.644F LOL&s IP2ELG.To0PF10.4) KAN3Z2480
3000 IF(ITAPE~213010,3005,3010 PANIZ490
3005 JSTOR = KONT + ATCBUN — NT MAN32500

JSTBR = JSTORe3 HAN3Z2510

STERTF{JSTER) = TF HAN3 2520

STERCNLJSTOR)Y = CNA FAN32S30

STERLP(JSTAR) = CMA HAN3I2540
3010 IF{K@NT-NT}300,400,400 HAN3 2550
300 TF = TF + CT MAN32560

KOANT = K@NT + 1 MARIZETO

TIME = TF ¥AN3 2580

Gg Te to MAN3Z59Q
400 [IF(MERETI410+3050,410 MAN3ZEQU
410 REAC(S:4091TF,0T14NT+MBRET,L2,L3 ’ BAN32E10
409 FBRHAT{LOX,2FLl0.0,15,10X,315) HAN3Ze20

TIME = TF MAN3Z2€30

KONT = L HANIZEGD

NTCOUN = NTCBUN + NT PANZ 2450

NDIMAX = (NTCAUA+L)#3 HANI2660

IF(NCIM-NDIMAX}Z050,10,41C HANIZ2&ETO
3050 IF[ITAPE=2}4050,3C60,4050 HAN3 2634
3060 IF(KK=5)3065,3070,3070C MAN3 2690
3065 NT3 = NTCAUNe3 WAN3ZT00

FSTELY{Ll) = STORCMINTI) HAN32T10

FSTECY(2) = STBRCMINT3) MAN3 2720

KNT=1 HAN3ZT30

NR = NLAST+L MAN3 2740

DA 3C68 I=xl,NR HAN3 LI5S0

[FIKTYPE(I)=~213C568,306T,3068 HAN3Z2T760
3067 XTESTIKNT) = X{I) MAN3Z2ITO

RTEST(KNT) = R{I} MAN327BO

KNT = KNT+1 HAN3IZT90
3068 CONTINUE MAN3ZEDD

NTEST = KNT ¥AK3ZB10

XTEST(NTEST) = X(NLAST+1} BAN3IZB20

RTESTINTEST) = RINLAST#L) Hak32830
[ ARBITRARY VALUE @F XF USED #NLY T@ PRESERVE FBRM £F FIRST RECERD MAN3I¢c4U
C 9F BINARY TAPE 1l. HANI2ESQ

XF = X{NLAST+1]) RANIZE6O
[ WRITE FIRST RECERG ON BINARY TAPE 2F TETAL FERCES. MAN3ZETO
3070 WRITE(LILVITAPE . IDBBDY sEM s UPSTRE s XF sKK o ATCOUN,IFSTEOY (E)y I=142), HAK32E8U

INTEST EXTESTLID,RTEST(I), =1, NTEST) M AN3 2890

NTCBLN = NTCZUN+L FAN32900

NT3 = NTCOUN«3 MANIZSEO
C ARTIFICIAL TIME VALUE - INDICATES END BF THIS BL2CK BF VALUES FOR MAMIZ920
[ A SPECIFIC KK VALULE. MANZZY3U

STOARTF{NT3}) = 1C0G. MAN3I 2940

DA 3CBO L = E«eNTC2UN,IMAX MAR3Z950
3080 CALL SINTAP{ZsWROLIL:L)) MAN3 2960
4050 NTCE2UN = O MAN3Z970

IF{ ISHERT-1)4055,4057,4055 HAN325T75
4055 IFIKCADE)ISC024059, 100 KAN329BO
4057 KK = 3 . ¥ AN32982

ISHERT = 2 HANIZ9BL

TF=TSAVE FAN32%85

G@ TE 5004 MAN3ZSB6
4059 IFIITAPE~21900,4060,9C0 KAN32G88
4060 ITAPE = =[TAPE - . MAR32G90

WRITE{LLYITAPE, {DBODY sEMyUPSTRM s XF s KK NTCOUN, (FSTEDY ()4 [=1,21, YAN3ZCOU

INTEST (XTESTL{I}+RTESTIT I+ I=1ohTEST) MAN3Z(10

END FILE 11 MAR33G20

REWINDG 11 MAN33C30

CALL LNCNT[T7+KKKK) - .. MAN3IsC32

HRITE(6,95C0) MANIZIC34
9900 FBRPAT(//5X,95(1Hm}//10X51HTHE END OF FILE HAS BEEN WRITTEN Bk BINMANIJC3S

LARY TAPE 1l.//5X+$511lH=]} MAN3A(3E
F00 RETURN MAKN3Z2ICHO

ENC MANI3C50

71


http:IF(ITAPE-23900,4060.90
http:FPRNAT(12,FVO.6,tFIO.4,IP2ELb.T.OPFLO.4I
http:UPSTRM.1F

.

SURRUUTINL @INTAP(ITAPE (HHDEL) HIRT LOOO

WRITES TIME PLUS CoERFICTENTS 28 BINARY TAPL IN ALZCAS o BINFIDLG

< IMaX PHINIS. BINT 1020
- e PRPL IS 100 WRDL {3401 o BINT 1030
LG TH (35,651 +ITAPE BINT 104U

35 WRITE {8) HROD1 BINT1050
fn T2 400 BINT 1060

65  WRITE (L1} WRDL BINTLOTO
i 63 T4 400 . HINTIORQ
sy’ RETERE . T : - ' RINT {890
. fRt o e e o A BINT Liod
SUBRAUTINE INTGRL {XL@WER,XUPPER KSTEDY,LEPT2,LePT3) INTEQYO0

[ . . . . INTELQO0
c THIS REUTINE CBPPUTES THE GENERALIZED FOR{E INTEGRALS @WER THE' * INTEL31R
< SURFACL BF THE SPACE VERICLE, BEYNEEN THE LIBITS XULEWER AND” INTEIGZO
< XUPPER. A SIMPSBNS RULE 15 USEL WHENEVER PRSSIBLE {wWHEM THE THTEL1032
t INTEGRANE 15 SMe@TH BETWEEN 2 EQUALLY SPACER PEINTS, zTuERhISF, INTELD40
[ A TRAPAZZIDAL RULE I$ USEB. KSTECY = 1 FOR & STEADY STATE INTE1D50
c INTEGRATION, AND = O F@R THE TRANSIENT CAsSE. INTEXU6D
ct - INTELIUTO
3 INTELILED
c LUPTZ2 AND LBPT3 DENSTE BPTIBNS FOR VARIGUS PLTPLY DATAL IRTELG9T
BBUBLE PREC ISION EMsEM2ZUPSTRM,VZIERG, TINEJEFS,REASE,BETARETAR,  INTELLDO
LCF{E8),XI150)+R{1501+RPLL50),RILESCEH, T(lSC!uA(l‘GI.CtLﬁC!. INTELL10
2UAS{300),VAS(300) INTEI12
3,HRDL{3.3001,CHA, CHA v INTE1139
ComuEN BN UPSTRM, VIERE, ERZ, X 2Re 8P X1 Ts b C;BE?A,BEIAE;?EHE £?S,CF¢!&TEIL43

LENA LA, BRI, N INTELLSO
2RBASE ;UAS s WAS (KTYPELLSH )4 NLAST - INTE1150
DBUBLE PRECISIGN BLANK{4},XSPI311,BLANKZ(4) . INTEL165
RIURLE PRECISION XIP Ly XLEHER VBP0 4 UT » XXy RJFL JUAJFL 4 INTELLTO
LVAIPE UG,V yXUPPERy VHP 29 X JP24RIPZ ) LAJPZ o VAU F 24DJPE e XJ 4R Sy DIFL1UA S INTELLSD
2YAJVH CON UL I, VLI, TPRV 1, PHT I, TERM2, TERVZ INTEIL2D"

< INITIALIZAY SN INTELZOO0
< INTEL1Z18®
NNSNLAST+} INTE12Z9
XJPL=XLBWER INTEL230
VHP1=VZERH INTEL240
LICATN=5 NTE1252
JuMP=( N INTEL26G

HEEN INTELIZTO
UT=X{HLAST+1)+1. INTELZ80

poé 100 I=1,18 INTEL290

190 CFR{I)=0. . IKTE1300
c ) . INTE1I310
[ LOCATM = § X IS LONWER LIKIT INTE1320
< 2 X IS AN IATERMEBIATE VALLE INTEL 33D
c 3 X IS L@WER LIMIT, NEXT X I§ UPPER LIVMIT INTEL 34D
C 5 NEXT X 1% UPPER LIMIT InTEL35Y
C 5 X IS UPPER LIMIT (EXCEPT OGRING INITIALIZATIEN) INTE1360
C INTEL370
c JUMP = 1 AT A BISCONTINLITY INTEL3BO
i ©Y IS LeCATION DF GUST FRENT [NTEL39¢
T YH IS5 VIERD TIMES THL UAIT STE® HiU*T=X} INTEL4GE
C- INTEL410
IFIKSTEDY)S90,500, 1000 INTEL420

c INTEL430
[ SPECTAL INITIALIZATERN FBR TRANSIENT INTEGRATIONS INTEL440
< INTEI450
500 UT=UPSTRE«T INE INTELISED
fi=1 THTEISTO

C INTEL4R0
C COMPUTE SPEGCIAL PHINTS, XSP, AT INTERSECTION ZF CIRCLES ASSECIATERINTEL49D
[ WITH CZRAER SQEUTIONS AND SPACE VERICLE SLRFPACE. INTEESDD
c INTELIS1D
DE 500 T=2.MN INTELSZ2
IFIXRTYPE{I}~1 1500556104508 - infF153s

810 CALL PEINTS(I.XSPITL),XSP{I1+1)+KREED INTELS4D
[FIKBDE) 0,700,620 INTEL550

626 11=11+KeLE . INTEL360
590  CENTINUE INTE1S7N
c INTE1S39
c ACARRANGE THE XSPS INTZ AN INCREASING SEOLEACE. INTELLOD
c IRTELSDD
0 XSP{Il}=X[NN)+i. INTELBLD
8000 CONTINUE INTEL&LS

72


http:IVAJPh.UCVCXUPPER,VHP2,XJPZ,RJF2,LAJP2,VAJF2,DJPI.XJRJDJP1,UAJINTEI.18

7132

336
330

8c
39
9

[aaEaNalsl

1330
LzZ0N
1500

1400
1600

[gRxEa NulsRuEakalsl

222G

o0

ZZ4C

ooO0

z320

11=T1-1

IF{[1-1)900,900,710
TLAST=11-1

Dd 800 I=1,ILAST

J1=T+1

Of 800 J=J1,11
TF{XSPIT)-XSP(J)160D,8CC,B10
XA=XSP(1}

XSP{Th=XS5P{d)

XSPIJy=xx

CONTENUE

LESTNR=1

[F (LBPT3}50,90,80

WRITE (6,891 [XS5PlJ)sd=1,111
FORMAT(IFD/ (FL0O.61)

CINTINUE

LICATE INITIAL CONTRAL FOINT SUCH THAT XI(N)
AL52 FIAC NINDEX. G0N0 vALUEFS AF NINDEX REFER T2 CZNTRAEL PRINTS

AND EVEN VALUFS T¢ MICPZINTS.
D3 1130 n=1,HN
TRIX{NT-XIPL1) 110D 1200, 1360
CENTINUF

"KLOWER FAST END OF BADY.

CALL ERRER

TROOXIRI+XIN-11)/2,-XJP1}L4GC, 140041500

N=hN+1

NEINDEX=24MN~-3

G T 16C0

NINDEX=Z2aN=-2
M=({NINGEX+1)/2

RAPL=RIN)I# [XJPLI-X{N}}*RF(N])

CALL UANCV(XJPL,RJPL,UAJPL,VAJPL,UC,VC})

THE MEXT SECTIOMN, WETH MUMBERS [N TRE 2C4LS,

PAINT T2 BE USCD IN THE INTEGRATIGKN.

THE QUANTITIES XJP2,RJPZyUAJP2,VAJPZ,KJPZ,AND DJPL ARE CEMPLTED.

NyNINDEX,JUMP, ARD LACATA MAY BE CHANGEE.

IF{XJPLI=-XUPPER)E1J0+205C, 205C
LACATN=L@CATN+2

END 8F TFE LIMNE - - =

G2 TZ 29C0

KJ22=1

VHPZ=VHP1
IF[JUMP}2300,2300,2200
JUMP=(
TF{X4PLI-UT)I22640,2220,2240

EN®DY GF THE GUST

XJP2=XJP1

VHP2=0

UT=X[NNb+1.

Gd T2 27C0O

JUST AFT @F A SEHUULDER

XJP2=X (N}

d=N+i -

NINDEX=NINDEX+2Z

GS T& 2600 7

HINDEX=NINDEX+1

KOANER=0

N=(NINDEX+11/2

IFLININCER/2) w2-NI1NCEX1234042322,2240

WINDEX IS EVEN. - MIDPEZINT-
KJP2=2

XJP2={X (N} #X[N+1))/2,
Ge T3 2460
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INTEL629
INTELo3Q
INTEL64D
INTE1650
INTELS6D
INTELOTY
INTELSBD
INTEL1694
INTELT )
ENTELTLD
INTEL720
INTE1730
INTEL740
INTEL750
INTELT60
INTELTTO
INTELT8
INTETOD
INTETRIO
INTE181D
INTELB2D
INTEL83D
INTE1349
INTEL830
INTE1840
INTEL8TO
INTE1239
INTE18%0
INTE1200
INTEL9LD
INTELS20
INTEL939
INTE1940
INTEL959
INTE1950
INTELST0
INTELI280

COMPUTES THE (J#2) THINTE1¥90
KJP2 1% 0 IF THE INTEGRAMND
15 SMEeTE AT THIS PYINT. aND IS A VIDPAINT.

INTEZ2039
INTE201D
INTE2029
INTF2U2D
INTL2040
INTEZ )50
INTE2057
INTE2C73
INTE2087
INTER2J50
INTE2Z120
INTE2LLN
INTEZ21Z0
INTE21390
INTE2140Q
INTE2130
INTE2140
INTE217D
INTEZ21IN
INTE2190
INTE2209
INTE22172
INTEZZ2D
INTE223D
INTE2Z40
INTE225)
INTE2260
INTE2270
INTEZZBC
INTEZ29D
INTEZ2300
INTE23140
INTE25329
INTE2229
INTEZ224)
TNTE2350
THTE2 350
INTE2370
TNTE2249
INTE2390
INTEZACD


http:INTE1.30

[3XuRs]

2340
2360

[xXala)

2380

2400
2420
2440

[ Rulel

25G0
2520
2540
2360

2580

(22283

2600
2620

2700
2720

4780
2900

2920

Oy OO0t

2500
2820

[aRe X+

3000

3100
3300
3500

NINDEX IS5 80D = LENTREL PBENY -

IFIKTYPEIN)-1)2360,2380,2360

XJp2=X{N}

68 T8 2400

NINDEX 1% @00 - SHBULCER CENTAQL POINT -
K@RNER=]

XJP2=XIN)=2.#XI (Nt (2 .—EPS)
TEIRSTENYI2420,25004242€C
IF{RBRNERY 24402500, 2440
HJHPel

GH# Te 2160

CHECK TBR GUST FRENT {uT) ANC SPECIAL X$ [XEP)

[F{XJP2Z~UT 1252042540, 2540
IFLLIP2-XSPILISTNG) 12420, 25602560
XIP2=UT -

Jump=1

G@ T8 2580
XJPE=XSPL{LISTER
LISTRG=LISTNA+)
NINDEX=NINDEX=1

KJp2=1

N=i{NINDEX*eL}/2

GW Te 2700

CHECK T SEE IFf UPPER LIMIT IS REACHED

IFIXIP2~-AUPPER}2620,262C, 2800
QIPZ=RINIH{XIP2=-XIN) ) «RFIN}

HASP2=UAS{NINDEX}

VAJEZ=VASININDEX)

Ge TR 2780

1F{XJP2~XUPPER)2720,272C, 2800
RIP2SRERIHEXIPR2-XINI =REINY

CALL UANCY{2JP2,RIP2,UAIPZ, VAJPE 4T, ¥C}
DJFL=XJPZ-XJPL

G TE 14000,4000+4000,4000,32000,2920+2920)LACATN

RANGE #F INTEGRATIEN IS NEGATIVE #R ZERZ
CALL ERRER
UPPER LI¥IT DETECTED.

XJP2=XUPPER
TF{XIPZ-R{NII B2, 272052720
N=N~1

G@ Te 2720

tHIS SEGMENT UPDATES ThHE VARIABLE 2F INTEGRATIBA.

X=X 4L
ASPi=XJIF2
RI=R4P1
RJPL=R.IP2
0JH4L=DJ
Bd=D.iP1
RJIPL=KJP2
UAJ=UAJPL
HAJPL=UAJP2Z
VAJ=VAIPL
VAJPL=VAIPE
Vi=vYHF]
VHPL=VHPE
G¥ TE [3100.:2000,3300,:3200,3500) (L ELATY
LACATN=2

G§ TR 2000
LACATN=S

S8 TE 4G
LACATN=]

Ga Tg 2000
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INTEZ41D
INYEZ420
INTE2430
INTE2440
INTEZAS0
INTE2455
INTEZ460
INTE24T7Q
INTEZ2490
INTER485
INTE2490
INTE2500
INTERSLIO
INTE2520
INTERS30
INTEZ 540
IRTEZSESD
INTER 560
INTE257Q
INTEZSBO
INTEZS90
INTE2600
INTE2619
INTEZL20
IRTEZ630
INTE2640
INTEZ650
INTEZ660
INTE2670
INTE26B0
INTE2698
INTEZTOO
INTEZT10
INTEZT20
INTERT3C
INTEZT40
INTE2TS59Q
INTE2760
INTE2TTE
INTEZTS0
INTERT90
INTEZB0Q
INTER2810
INTERE2D
INTE2630
INTEZ840
INTE2850
INTE28560
INTE2870
INTE2880
INTEZBSQ
INTEZ9D0
INTEZ910
INTE2920
INTEZR3R
INTE2940C
INTEZ950
ENTER96O
INTEZYTO
INTEZ980
INTE2990
INYEROOD
INTE3QLIOQ
INTE3015
INTEDQZ0
INTERQ3D
INTE3N3S
INTE3040
INTE3OSC
INTEZE5D
INTE3OTO
INTER080
ENTEZODO
INTEALDG
INTE3110
INTE3 120



[zEulaNaXalaNaNel

4000
4100

4110
4120

4300

42C0
4210Q
4240
4220

4230

4900

3000

OOGOOOOON OO0

51C0

5200
5300

[aEaNaNalaRalalalial

5310
5319
5320

5400
500

INTE3Z130
THIS SEGFENT {4000S) CETFRMINES THE MPEE gF INTEGRATIEN F@R THE INTLC3140
NEXT STEFy ANC THE MULTIPLYING CHNSTANT FgR THE PRESENT STEF. {E;E%ng
-]
MADE = 1 TRAPAZSICAL INTE3179
2 SIMPSIN S {ENC P@INT) - INTE3180
3 SIMPSUN S {MICPBINT) CENTEZLR0
ENTE3299
CeN=0. INTE3210
GE TU (4100,4200,430G0,4200,4200),LECATN INTLE3222
IFIDABSICI=DIPLY = .DQOCOL #CJ}4L1C+410C+43CC . INTC3£3%
IF{KJPL}4300,4220,%4300 . TNTE3247)
MADE=1} . INTE3250
CAN=2 . «DJ+C BN INTE2260
Gg T4 5000 INTE3270
HADE=1 INTE2249
CEN=3.30J+CHN INTE329¢
63 T8 50C0 T1TE330%
[FI{MBDE~2142E0,4220,423C INTF3310
CeN=3.=CJM1 TNTE23Z29
66 T3 (4500,4100,4900,4200,5C00)1,LaCATK INTE3330
CON=2.%DJM1 INTE3340
GG T¢ 4240 INTEBASN
M2DE=2 INTEIZ60
CEN=8.sC. INTE3379
6@ T¢ 5600 INTE3342
Call ERRER INTEZ 39D
THTE3Z 400
COMPUTE THE INTEGRANDS INTE3410
- INTE3420
CANTINUE INTE3430
INTE3440
INTE345)
FEANACETARBRERE RIS AR AAARE AR s s AN E R R RN AR AR A nene s [NTEZSLD
ENTE34TD
ADD A SECTIAN HERE T# CEMPUTE THE PRESENT VALUL @F THE »QDE SHAPFSITE34230
Yl:Y2:Y3:AND Y4, INTE34S)
INTE35090
AR RN AN N E N R L NS R R SRR PR NN AR A SR AR RN AR AR R EA RN E AR HE N e an [NTF331TD
INFE3S520
FF{KSTEDY)}5100,5200,51CC INTE3530
CALL UANREVE{XJ RJyUAJ, VAL, UCI,VCI) INTE3340
TERML=CEh [-UCJ) =R} INTE3ERD
G2 T 53C0 INTE35#D
CALL UTANVTIXJ,8#J,0,UCI,VCS.PHTJ) INTE3S5T)
TERMI=CEN#{ PHTJ-UCJI)2RJ FNTE3S30
TERMZ=-CEN*VAJs [VCI+VH)1RJ INTF3532
TEAFI=Ceh2UsJaUCJ R I [NTE3EHD
CF{1)=CFL{1)+TERV] INTE3610
CF{21=CF{2}+TERF2Z INTE3-29
CEI31=CFR{3)+TERNF3 INTE3030
CFl4)=CFL4)4TERML X IMTE34N
CRISI=CF(S)+TFRMZ2#X} 1 ITE3LSD
CFt6)=CF(&)+TERMI =X INTE3nLD
IRTE36T]
AN RN NP RN AR AE RS ER AT RS EAA RGN N TR A s AN N naraunnsa] yTEZS3D
TNTE3670
ADD SECTIZN HERE T@ UPDATE CF(T) ---CF(1E) INTE3 77D
INTE3T71Y
AR R R R E BN RN RN F I PN IR F RIS RA AR NN TR ARE SR R b+ INTF3720
INTEATIO
FALLEWING SECTIZN IS A TEMPRRARY TEST SECTIEN INTFITLD
INTE3ZTSD
IF (LEPT2)5310,5320,531C INTE3THG
WRITE [6,53191XJ:RJ,DJCON, TERM], TERMZ, TERMZ INTE377D
FURMATIISH INTGRL TEST. TE15.7} INTE37AD
CANTINUE INTE3T790
IF{L2CATA-512000,5400,540C INTE35QD
D@ 3500 [=1.,18 INTE3E10
CFIII=CFIL} /A, INTE382)
RETURRN FRTEIHID
END ENTE3R4C
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NOT REPRODUCIBLE

SUBRIUTINE LTAWVT{ XXX, KR, LAFTL, UCT,VCT,DPHITU)

uT¥T1000
UTVT LOL O

CHNPUTES VELBCETY CIMPAAENTS AT A POINT 91 THE SURFACE (TRANSIENTIUTVT 1020

ALSS COMPUTES THE TIMPINERT, THE RECTPRETAL WF TRE UPSTREAHM
VELBCITY, U,TIMES T4E PaRTIAL DERIVATIVE OF PHI WITII RESPECT TH T.
LOPTL Is WSED FOk PPTIGHAE wUTPUT DATAL ~ 77

DIURLE PRECIS| UM EMyEM? (UPSTHEM, Y ZERD, TIVEEPSRBASESBETAHETA2,
lCF(lSl-illEb)'Rll:UJ.RP([bOl.KI(ISOF.T(lSU!:AtlSOJvC(LSL};
ATASTIROY VASIY0ON "~ 77

seWRE L3300, CHA, CHA

UTv¥T1030
UTVT L1040
UTvT 1050
UTVT 1060
UTVT 1070
UTVT LORD
UTVT 1090
UTvT 1100

CoHkIR LFIUPSTRH!VIERJ!LM?'XIR RPy XI|T'N'C|ﬂETA!BET£2|T1Hc|EPS'CPfUTVT1110

LCSEA s CMALWRD Ly . .
ZRBASL.UAS ,VAS ¢ RTYPE( 150) 2 NLAST f

DRUBLE PPICISTON XXy XXX+RR RRR+TT» SUMXC » SUMKC » SUMB T 5 XNR 2 TH LNy
TUTFR SUTHEZ S UTH, XUTT2 R T, 238 T3 2 TG PEIXC Y PSTRC,DPHT L ARG, F, £,
2 1eUne VAL UG WVE L UCT oV T, UPHITUy RBOSQy RS0 ARGL, ARG2y CHIRSR, UL, FI,
GEIWSINPHIZChIR2, XLHIR

ARX=XAX

RR=RRK

TT=T1ME

IF(XX)20052.3

{¥=1.=-kP5
rR. XXaRP{]1)
wat T 3

LALL FRRAR
Ul TE 3L
SUBXC=0.0
SUMRCZ0.0
SUNMPT=0.0

THL FRLLAWIAG L&dP IMLFAES oVER ALL SOURCES 5@ THAT THE
CuLTHIBUTIAN 5F EACHA T3 THE TSTAL CaN 8% FHURE -

favi 27 K=14HLAST
KRz [(XX=XT{K}) /=R
Th=TT~TIK)
C3=1.0

JUMP ZUT (F L3P IF TR IS XNEGATIVE - NE FURTHER
CONLTRIBUTIONS CAY BD FARNG .

IF{T®)1304050,10
IFEXVR/BEIA-L.0) 51011, 11L

IREG=1.:2,3+4¢ > CARRESPE.D TS REGIONS A.L,CD7AND Uy RESPECTIV&LY.

IEL=1
Ll ¥4 2o

CPUTE NUANTITIES YEFDED F4% REGIVHS B, L 0.

LTk =P ST MeTH /AP
UTFRZ=UTHE = TR
AUTR =¥ MR=UTMR
KUTKZ=XUTR#XUTR
Raul & ODSWRTEAUTRZHL.U)
DT 323R3CTH{XUTY 241 . C)
THIRUTHR~FFeR DT
IFICHIRILE, T4, L&
TFOGR=UTAR +{ 1OZJEFA YIS, 12442

vEGION e M FURTHLR € NTRILUTIONS Cak dL FOUMD.

HRLGL=5

PEIXCEDLO

PS1uC=0,.0

SPRI=0.0D

IF (L¥PTL1123,30,23

CALL LHCMT{l,KK&R)

WRITLER s OO IK 4 HRLG XX o Koty TTPSIXC,PSIRC , OPHI
i T4 3w - Tttt
hREG=Z

IF(K=119, 1,3

IFIKTYPE{K)~L) &y u s 6D

LIMEAR TYPE OF S.LUTIEN BN “1G18H B.

=d#'T = DSURTIX M LNR-BETAL)
ARG=LISRLTA

Ltz L 3/BrTa2

PSIXC==2,0eR28T

PSIFC= XﬂR-RPﬂT+5FTA2lARLJSH[ARb!
nEHI=0.0

ad T4 20

CRELEN SPLUTEZN IN REGIWN ba
p= (Xt =hETA ) F{ XHRFHET. )

Wt T = DSURTOXih+3FTA)”
Covi & 0. /{8 TAFDSIRTIRR]Y )
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UTVT 1120
UTVT 1136
UTvr L1540
UTVT 1150
UTVIL160
UTVT 1170
UTVT 1160
UTYT 1190
uTvrT1200
UTVT 1210
UTvT L2220
UTVYT-1230
UTVT L1240
UTVT1250
UTVT 1760
UTVT 1270
uTvTri1280
UTVT L2990
ETVT 1304,
UTVT1310
UTvT 1320
UTVT 1330
UTVT 1349
UTVT1350
UTVT 1360
UTVT 1370
UTVT 1350
UTVT 1390
utTvrt 1400
UTVT L1410
UTVT 1420
UTVT 1430
UTvVT 440
UTVT 1450
UTVT 1460
UTVT 1470
UTvVT 1420
UTVT 1490
UEVT L5GG
UTVT 15140
UTvT 1520
UTYT1530
UTVYT 1540

LUTYT LS50

UTYT 1560
UTvT1570
UTVTLS5%
uTvY 1590
uTvT 1600
LTVT16LO
uTvT162¢
UIVTL630
UTyT L6410
UT¥T 1650
UTYT L6610
UTVT L1670
uTvT 1540
[EXRA KT
UTVTLTOO
UTVWT L7100
UTVTL1720
UTvVrizace
UTVT 1740
UTvT 1736
UTVT 1700
UTVTL1770
UTYTLTED
UTvT 1794
uTvVT1300
uTvVT1810
uTvT1820
UTYTL&30
UTVT 140
UTvVT1350
UTvT 1360
UTVTLIETO
UTVT LRAC
UTVT159C
UTvT 1900


http:c,;P:.rr
http:pC=XfR.Rf
http:PSIXC:-2.oR
http:UTVTI7.2O
http:0SNT[XUTrRXI.UI
http:I-XN/EIA-.O)41.11
http:ARGZ.CHIRSRH.tC
http:P{IARG.FE

T CALL .COMELLTARGsFsE) OIS0
C1=BETA/{ XNR+BETA} uTvT1920
PSIXC==3,. OsRAUTALE=CTFT UIVT 1930
PSIRC=REATR 2. D8 XNRe(EwC L#F }+REBT#BETA®CL2F UTYT 1940
DPHI =00 UTVTII50
GB T8 20 UTVT 1960

€ UTVTIST70"
‘g EQUATIBNS FER TYPE 2 SBLUTIEN {QUADRATIC TYPE) IN REGIAN B. UTVT 1980
UTVIT990
60  ROBT = DSQRT [XNRsXNR-BETA2} utvT2000
TON=RR/BETAZ . UTVT 2010
_ ARG=XNR/BETA uTvT 2020
PRTRKC=3,0%BETAZRARLBEHLARG I~ Ja Ow XNH=HBUT UTvT2030™
PSIRC=3,.0#BETAZ#XNReARCASHIARG Y+ {XNR*XNR=4. 0sDETAZ)*REBT UTVT 2040
OPHI=040 UTVT 2056~
GBE T8 20 UTVYT 2060
T TTVT207TJ
C THIS I5 A SPEGIAL SITUATIEN IN WHICH THE PBINT IN QUESTIAN UTVT 2080
[+ TIAS REACHED 1T1S STEADY STATE VALUES. TUTYTZ090
t UTVT2100
G CALL UANDY{AKsRRaUAy VAsUC VL] - DTVTZY10
UET=UC uTvVT 2120
VET=VL uTvr2iio
LBPHI TU=040 UTVr2140
TF TL@PTLT 50,31.,50 UTvTZis0™
50 CALL LNCNT(1.KKKK} UTvVT 2160
WK 1] THRES s XX+RR T T UL T VC T OPHTTU UTVWW2IT0
68 YyB 31 UTYT2180
T4 HOUSOSXNR*XNR=BETAZ “UTVT21907
RE0 = DSORT (RE0SQ) uTvT 2200
ARGL=XNR/BETA UIVT 2210
_ ARG2=(XNR—CHIR ) /BETA UTVF2220
C TOTYT 22307
[ THE FOLLBWING IF STATEMENT CPRRECTS FBR ARGZ BEING SLIGHTLY UTVT 2240
[ LESS THA v H WOUL UTVT 22540
C THE ARGUMENT BF ARCESH. UTVT2250
T UTvT 2270
IF [ARG2 =~ 1.0} 400,410+410 UTVT 2280
%00 ARGZ = ARG2 + .UO000L UTVTZZe0
410 IF(KTYPE({K}=1)15,17:+65 uTVT 2300
C _ UTVTZ2310
[+ LINEAR TYPE BF SPLUTIBN, REGIANS € AND U. uTvYT2320
T UTvT2330
15 C(8N=0.5/BETA2 uTvT 2340
PR TIXC=ROO -2 DTRG0+ BT-{U 0 VT2350

PSIRC=XNR*R20+ (CHIR~XUTR®=RE05Q) /RABT~ [UTHR* { XNR*XUTR+1. 0} 1 /REBTIZ UTVT2260

T+BET AZwARCOSR{ ARG L I+ BETAZ= ARCHSHTARG 2Y UTvT2370"

DPHI =—EM2 /REIT+UTHRZ /REATI2 UTYT 2380

— TFTRNR-UTFER#{ L.O/BEVAI 43¢ [6+10 gTvT2390"

43 NREG=3 UTVT 2400
Gd 18 20 UTyT 2810

16 PSIRC=PSIRC-2.0#BETA2eARCASHIARGZ) UTvVT 2420
NREG=4 UvyT2s230

G8 Td 20 UTYT 2440

3 LULIRSELE
[ CORNER SALUTIBN, RESTBNS € AlD D. UTVT 2460
T UTvVT 2470
17 CHIRSR = DSCRTICHIR) UTVT 2480
ARG= = FBETAT UTVT 2490

REC = DSOATIXNR+BETA} UTvVT2500
UT=DETA7 T XNRTBETA] TTVT2510

CAN = 0.25C0/(BETAFDSQRT{RR}) N uTvT 2520

CALL CBAELLVARG,F,E) GTVT 2530

SIHPHI = CHIRSR/DSORT{XNR-BETA) UTVT 2540

CALL IRCELCISINPHI ARG, FITELY UTVI 2557
PSIXCuw3s O#RACH{EI-CLoF] J+CHIRSR #( XUTR2#3.00 XUTR+XNR#3. 0~CHIR} HIYT2560
T/R0UT32 GTVT25T 0
PSIRC=RACH (2. O*XNR#{E1~L1sFI +BETA=C1«F1}=-CHIRSARe(2. u-xua-xurnz- UTVT 2580

. [XUTAFXOTRS (ENR 74, (s VRR-CHIX I=1. 0T 7R2BT32 OTVT 2590
DPHI=CHIRSR#(3.02UTYR-CHIR) /ROBT 32 UTVYT2600
TF(XNR=UT PR+t LaO/BETA TI 1 9s 4440 OTVT 2610

44 NREG=4 UTvVT 2620
Go 13 20 TTVT 2630

19  PSIXCaPSIXC46,08RIC{EI=E+CLa(F~F1)) UTvT2640
= - o - = [3 - - - o

NREG=3 X UTVT 2660

GP 18 20 + - 25670

_c UTVT 2680
€ EBUATIONS FOR TYPE ¢ SBLUTIDN (QUADRATIC TYPEJSREGID . FU
c UTVT 2700
65 CONSRR®0e5/0RTAL OTVTZTIU
CHIR2=CHIR#CHIR UTVYr2r20

T T XCATREXNR-CEIK OTvT 2730
PSIXC=3.0+BETAZ#{ ARCESHIARGLI+ARCASH{ARG2)} UTVT2740

- PSIRCEPSTIXC OIVT 2150
PSIXC=PSIXC=3. OGXNR-(REU—RBHT)-CHIR!l3.OlUTHR#(CHIR-UTHRI ~CHIR2} UTVT2760

=3.0% 3 SUTRHEXUTR 7R DAT TV ZITo
PSIRC:PSIRCIXNR+[REDSQ-3 O-BETAZ|-tRBO-EHixcHiRousrazonﬂsTi - UTVT2TEO

T CHIR*{XHR= (XNH*XUTA+ 1. . = LEFLL =2 90

2 =XUTReCHIR}/RPBT32 uTvYT2800

PHI= 13 0x ~P-USCHIRI /RBBTIZ PR . UTVTZETO
TF{XANR=UTMR4{ L. O/BETA) 166467467 ’ UTVT2820

66 NREG=3 UTVT 2830
Gd Té 20 UTVT 2840

&7 WREG=# OTVT2850
PSIXC=PSIXC=6.0¢BETA2Z#ARCASHIARG Z) UTVT 2860

- TUTVTZBT0

SPIYRC=-6 . G*HETAZ*KNR¥ARCOSHTARG 2]
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20 I1F {L¥PT1)21,22,21

UTYT2BB O

ZI CALL TRCNTUL RRRRT GTVTZB9U
WRITE{6+900 1)K NREG.XX Ra.TT.Pstxc'Ps:Rc.Dpﬂx UTVT2%00
500 FORRATT TH 300 .  FIUGsFLULoFI0-GUTVT 29T 0
1+ wH PSIX,1PELlS. T,SH PSlR.lPElS.T.SH PHIT+1PEL1S5.7) uTYT2920

"2 TSURRKC=SUMRCACIK}£PSIXC*CEN UTVT 2930
SUMRC=SUMRC+C (K )sPSIRC*CEBN UTVT 2940
SURPT=SUMPTHC{KT=OPHI *LoN UTVIZ9s0

25 CONT IHUE UTVT 2960
30 T TPCTESSUNYC UTVT2970
VCT==SUMRC UTvVT2980
APFRITU==SUNPT —TTOTYTZ990

31 RETURN UTVT3000
TRD - - UIrvi Ul

_ SUBRUUTINE ULANDV{XXX+RR:,UA, VA,UC,VC) UANY1I000

c CUMPUTES VELBCITY COMPBMENTS AT A PBINT 9N THC SURFALE TSTEADY] UARVisio
"DOUBLE PRECISIGN EHyEMZ4UPSTRM.VIERDTIME,EPS,REBASEBETAIBETAZ, UANV 1020
ICF(187,X(15C) +RULES01 1 1207« [ Y » Ty UARVIG3U
2UAS( 300), VAS{300) UANV 1040
FHRED 1373000, CNASCHE UANVIOS O

_ _CUMHMEN EMsUPSTRMs VZIERBsLM2 + X +RyRPy XL e T2 ALy BETA4BFTAZ TINEJEPS+LFUANV 1060
1CilA+ CHALWRD1, UARVIOTD
ZRHASESUAS»VASKTYPE(L150) s NLAST UANY LOB 0

DEUBLE PRECISIDN XXo XXXyHR.R

r

1PSIXA.PSTRALPSIXC, PSIRC,TT, R!}BT. TTPI'ARG F Ly TRBR BETAlsREHTlrUA. UANV1100

2va,ut,.ve UANV 11T
| XX=XXX UANVLILZ0
RR=RRR UERVIT30
IF [(XX}650,90,91 UANVLL40
650 CALL ERRBR = UATWTISU
62 TP 2001 UANV 1150
90 RXX=1.—EP3 . TRTOARVTITO
RR=XX#RP{ 1} UANVLLBO
91 " BR=BETA®RR UARVITO O
SUMXA=0. UANVL200
SUPRA=0, UANVIZIU
SUMXC=0. UANV 1220
© SUMRC=0. - UANVIZ30
[+ _ UANV 1240
C INDEX BVER ALL SOURCES, 10
C UANV 1260
T 1000 R=T.NLAST UARVIZTD
— IR={ XX~XT (K1) /BK UANVLZE0
[4 - TANY 1297
[4 IF TR IS NEGATIVL THERE 15 W@ FURTHER CLNTRIBUTISN.(ALL UANV 1300
c PEMATNING SCURCES YIELD REGIAN A SOLUTIBNST. UARVIZLIO
[ UANV 1320
TFITR=T.7 2080, 100, 100 TARVIIZO
100 _IF(KTYPE{KI~1}200, 300,250 UANV1340
[+ : UANV1350
G LINEAR TYPE SBLUTIAN UANY 1360
C T TUARVIZITYD
200 PSIXA=ARCWSHITR} UANV13BO
T T TTTPRIRA F USCRTITR®TR-1.7 UANV L3900
PSIXC==2.*PSTRA/RETA UANV1400
PSIRC=PSILARTR#PSIXA ~ T T — UANVISATO
PSIRA==BETA#PSIRA UANV 1420
T8 TP R00 ha D 7.1 S R )
C ) UANV 1440
£~ TUErAER SJLUTICA ANV %50
c ~ ) VANV 1460
300 TT=L./TR B U7 1 T Y 4]
ReSNT = DSORT (XX=XIIX)+BR] UANY 1480
FTRA=TT+1. - UARVL&S T
ARL=EL=TTHAUTTPL) UANV1500
CALL CPRFLL{ARG,F+E) UARVISTU
PSIXA=F/REET UANV 1520
PRIKA=TR/RBCT®LITIRLI=E—X Y=FT  — ~— — — — — 77Tt T ANV IS3D
PSIXC=—1.520SIRA . . UANV 1540
PSIRA==BETARPSIRA — UANVI550
PSIRC=RETA/TT#RAPT/BRe(E=TT/(TIPL)#(2.-TF)/2.2F] UANV 1560
Le T4 400 UARNTST0
c UANV 1580
¢ 77T OUADRATIC TYPE SOLUTIEN TARVISYU
c UANV 1600
250 "TROR=TXX=XTIKT] TANVIEID"
sETA1=BETA*TRBR UANV 1620
TT=L./TR UANVTE30
PSIXA=ARCBSHITR) UANV 1640
ROATL = DSCRT{L.=TT#TT] UARVTEST
PSIRA=BETAL=(TT#PS IXA~TR#RAITL) UANV 1660
TS IRCSBETAYOETALF | B #PSIRAH] Li=4 . *TTRTTI7{T IS T TIoRERTLY7BETAZ  — UARVIETO"
PSIXA=2. e TRER* (PSIXA-~RBAT 1) UANV 1680
PSTRC=3.+*PSIRA/BFTAZ UANVISTD
400 SUMXA=SUMXA+A{K)}#PSIXA UANY 1700
SORRA=SURRAFA(RI®PSIRA UARVITIO
SUMXC=SUMXC+G {K)*PSIXC UANY1T20
“SUMRC=SUMRCHC (KI#PSIRC TANVIT3O
1000 CANT INUE UANV1T40
2000 UA=-SUNXA ~*T UARVITSO
VA==SUMRA UANVLT60
UC==SUFXC “UARVITTOO
VEL=-5LMRE UANV 1780
2001 RETURN - —UUANVLTO0”
END UANV1BOO
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NOT REPRODUCIBLE

SUBRJUTINF COMELLICAYS.CKLEED CELL 1000
TRMLLL CONPLILS THE CUAPLETE ELL IPTIUTRTEGRALS OF IHE FINSY AND CELCIOID

c SECAND &!ﬁss,Ft&; AVD EL{K) FOR THE INPUT YALUE BF K SQUARED. CELLID2O
SE e Lol iGie

DOUBLE PREC!S!QJ CAYL CAYS (CAYSP (LKL LEL+XLHWCELLK CELL 1040

T UAYI=CAYS CELLIUSQ
CAYSP=1.0-CAY1 CELLIOSO
[ETCAYI120, 425 T CELEINTD

5 TE(CAYSPY 2046y ¢ CELL10B0O

& CKI=0.0 CELLTOT T
CEl=1.0 . CELLLI100

GE 12 19 = CELLITID

20 CALL LRRER . CELL1120
GB T8 21 CELEILS0

& CEI=1.57079633 CELL 1140
LEISLKL CRELIEIiID0

X Gy TE 19 CELLLLGD

7 XLR ="=DUUG{CAYSPY T meTTTTELLILVD
CKL=(({.0145L149621 *CAYSP+.037425627]1 ) *CAYSP+.0359009238 1»CAYSP+CELL L1180

S TON6E63GG 6 VYAV Y 1S 30629536 #11 U U0a4 T T8 0L LAY SBFTUIIZFIGECELLTIOG
235 JaCAYSP+.OGBE024858 JeCAYSP+. L24965936 ) SCAYSP+.5)wXLN CELL 1200
T LIS (.01 TI650645 FCATYSP+.U475 T3R5 TRUAVSP+. 06260602 TRCAYSP CELUI2TD
14443251415 J#CAYSP+ 1.0+ ({1 (00526449639« CAYSP+.0406969753 e CELL1220
:tavsp+209?bcfgﬁﬁc“TTE3Y3FTt2Z§@E?ﬁﬁﬂf“‘T?EI?SFT‘XEN““ e——TCELL 1230

1 CE=LElL CELL1240
TER=CRT B Tt TTUTTLELUIZE0

21 RETuAN CELL 126D
NG TELL 1270

___ SUsRBUTINE INCELYL (SINPHE.CAYS FeE} TELL 100G
(¢ TELCIOTE
4 SUBRBUTINE CAMPUTES THE INGCOMPLETE ELLIPTIC INTEGRALS @F THE IELL1024Q
A W RINDSs FIE,PALT ANU E(XPAIT, FBK TELCIO3U

[ THE I8PUT VALUES OF STNI(PFI} AND X SWUAKED. IELL 1040
[ CAIDEN-S TRANGFURMAT L DS ARE USEU. TELLTI05D
& 1ELLL0GO
- DGUBLE PAECISIOH STVEG, SINPR LB SPUTCEYU T CAYS LAYSP  CAVIRUFISEL, TECCTIN70
1T £+ TANP, XN P2, PREFL » PRUELLPRHEZ ,SUML, SURZ . LAYPTANEP,PRIEP,CAY, IELL 108D

PRI+ SINP: LATSR s ST Hod TELLIDT0
SINPO=SINPHI 1eLL 1100

TRSPD = DSURT 1Le0 = STIPGRSINFGY ICLEIITO
CAYD=CAYS IELL 1120

) CRYSP=T0-6LAYD TELUTITI0
CAYSRO =DSQRT  [CAYO) FELLEL4U

¥ TELEITS U0
[ STATEMENTS 49 T4 57 ARE SPECTAL CASES GIVING KNAWN VALUES FBR FeC.IELL116G
T TELCITITO
IF(SIWHPDY 20,49, 51 IELL1180C

%9  FLi=0.0 [ECCIIST
EL=0.0 IEEL 1200

& Y& 90 TEEL 1265

30  CALL ERR@ER fELL1ZED

GF TH 91 TELLIZ2C

51 [FISINPO-1.G153,52,50 IELL1Z23Q
57 LALL CEMELLTCAYULFaEY “TIELL 1240

Gs To 91 IELL125¢

e S TR ICAYO G Us Why 55 = IELLC126Q
sn  F1 = DATAH {S1MPO/CASPO) IELL127C

: £1=F1 TELL12BC
6o TH 90 [ELL129¢C

35 ° TFICAYSPY S0 880VET m— TELL1Z9E
56 Ll—SimPﬂ [ELL130C
[ 4 i?‘TI?ﬁ?xI@?e;rcespa TELLI3TL
= QLAGITANP] IEEL 132¢

- Eu Ta ED) TELCTIST

57  IF{CAYSRO~Q.5}o00s85,85 IELLI3&L

L T = " IEEE13sL
¢ TRANSEURMATIANS USED #8k K SMALE yI.E«. Kk LESS THAN G.%. 1ELL138C
RN T TARPESTART/ TSP TELCE L35S
Xt = DATAN (TAHP) 1IELLL3TC

PZ=1 .0 T TUTELLIZETY

PRUE 1=1.0 IELL 139¢
PRELI=TL0 - Tt TTT OTTELL1ADC

PREL Z=1.0 IELL 141
SURI=1.0 TELL 1541

o Sutiz=0.0 ITLL 1434
S T CAYF R DR TTTAYSEY o TIELTIAGL
TANLP={ 1. 0-CAY P2 TavP J{CAYP* TANP s TANP+L. O} TELL145¢

PHIL® = GATAN {VAHEP} TELE 1481
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IELL 1470

66 XN=XN-0.5aPhIEP/P2
CAY={1.0=-CAYP ) /TL.O+CATP] TELLC I5BT
IFICAY=1.01~-07370T0s 67 T1ELL 1490
67 P2=Z2.0%P2 TELLIS0U
PHE=P2%XN o IELL1510
SINP = DSIN[PHI) iELL1520
___TaNP = SINP/DCES(PHI) 1ELL1530
CAYSR = DSORT(CAY} TELCI540
__ PRUFL=[1.D+CAY)*PREFL IELL 1550
PROEL=CAY*PRBE1#0.9 TELCISE0
_SUML=SUM1+PRAEL IELL15TO
PREEZ=CAYSR¥PROEZ%D. D TELCISBU
SUM2=SUM2+PROE2#S NP 1ELL1590
CAYSP=[1.0-CAY*CAY] TELLTE00
GO TO 65 TELL1610
707 FESPROFL*XN TELLISTZ
Cl=Fis{1.0=C.5+CAYOrSUMLI +CAYSRO*SUH2 . IELL 1614
68 T4 90 TELLTIEZ T
: JELL1630
M TRauSFORNATIRHNS USED FoK K CLOSE T0 1.y l.E.s K GREATER THAN —  [ELLI3&0
; JR EQUAL TG 0.5. IELL 15650
3T TELLI560
85 CAYSR = DSCRT(CAYSRO) 1ELL16TO
PREFL=1.07CAYSH TELCIGBT
SUMl=l.0*CAYSRO IELL 1690
PRIEL=1.0 - TELCTI700
PRUL2=2.0/CAYSH IELL1710
SUFZ=SINPC TELL ITZU
CAY=CAYSRU 1ELL1730
SIS Q=SUNZnSUM2 TELCLTTET
86  SIHSO=0.5#((L.0+CAY*S INSO)—DSORT{ (L.0~-STNSQ)#(1.0-CAY=CAY»SINSQ}})IELLL7SO
SThP ™= DSORTISINSQY TELCI760
SUM2=5UM2~PREE2#+S INP IELL17TO
SUMI=SUML-PREGL*CAYSRU®2.0 TELLI7B0
CAY=2.0+CAYSR/{L.0+CAY) IELLLTS0
TAYP = DSGRT[L.0-CAY#*CAY) TEELIEGO
IF{LAYP)50,38,87 IELLLE1O
87 ° CAYSR = DSORTGCAY?Y TECLIEZD
PREF1=CAYSRAPRAFL IELL 1830
SUIL=SUMI+PRAGIYCAYSRO#2,. 0 TELCTEGT
PR{EL=(2.N/CAY J#PREEL {ELL1850
SUMI=SUMLYPAEE1=CAYSRO TECCIEET
_ SUM2=SUN2+PRIEZ4SINP*2.0 [ELL18TO
PREC2=1( 2. 0/CAYSRI*PROEZ TELL IS8 0
GO Té 86 IELL1BS 0O
BT VAP = [L.0+SINPI/IOSURTI[=0-5INP=SIMPT] TELCT90U
FL = PRAFL=CLHG(TANP) IELL 910
EISF 150N T—CAYSRUSSUH 2 1ELCI9ZU
90 F=FL IELL1930
=T3S TELCTI3S
91 RETURM - IELL1940
TUTTERRG TELLIY5 T
_FUNETEBN ARCHSH(X) ACSH1D00
DEUBLE PRECISIPN Xs ARCLSH.ARCBSH ACSHIOLO0
> INVERSE HYPLRBOLIC LBSHLIES ACSHL020
: IF X 1S L85 THAN L, MESSAGE [5 PRINTED AND ARCCSH SE1=0. AUSATOSY
: RIUTINE USES ALJG AND SURT LIBRARY RBUTINES. ACSH1040
TE(X~1.199€,L00 LU ACSHIOS T
100 1F[X=1.EE51200,500,200 ACSHID60
200 FRCCSA = UL2G (X+DSIRTIANA—L1.97 ACSHIDTU
999 AR{PSH=ARCLCSH ACSHL1080
«ETURN ACSHIOT U
300 ARCCSH = DLAG(Z2.4%X~. 5/X} ACSHI1100
Hd TE 999 ACSHILII O
993 ARCCSH=0. _ ACSH1120
VRITE (69977 ACSHIISY
997  FIRMAT{34H ARGUEMENT ¢F ARCLSH LESS THAN BNE ) ACSH1140
LALL ERRHR ACSHIISO
L TH 999 _ ACSH1160
[ 241 ACSHIITO

80


http:IF(LAYP)50,38.87
http:FI=PROFI.XN

SUBROUTINL FBIHTS(MM4 XX1sXX2,KKADE]

PNTS10G00

T - . PNTS 1010
C THIS SUBRUUTINE CUMPUTES THE VALUES,X1l AND X2, AT wWHICH THE PRTS 1020
[ TATSJURCE NUMBERT CIRCLL INTERSECTS TRE- BoDY SURFACES PRTSTIU3O
c PATS 1040
DRUALE™ PREC ISTHN EMy ERZUPSTRA 1V LERD TIFE EP S RBASEyBFTABETAZy — PNTS1050
LCFL18) X[ 15C)+R(150) «RP{150) AE(150).TIL50),A1150),CLL5¢), PNTS 1060
TJUAST300 T, VAT 3007 “PRNTS10TT
34WROLE3,4300),CNA,CHA PNTS LOB O
COPRBN ER UPSTRAVIERDsCPZs AR sRPs Kl ¢l 1 A+ Ls BEIAsDETAZ ) TIMEFEPSs LF+ PNISIOT0

LCNAL CHASHRDL, PNTS 1100
SREASEVUAS VAS T KTYPET TS0 NLAST T T T OTTTTTPRTSTLILG
DIUBLE PALCISTUN THy UTM.RP2,REATSQ.REDT ¢ K1y X2, XX 1 XX2 PRTS 1120

Mail - —— " PHRTSI1ZE’

TH=T [ME-T (#) PNTS 1130
TFITMI 2, 3.3 PRTSTIZ U

c KOUF = -1 INDICATES N@ PAINTS BF INTERSECTICN @F VHE MM CIRCLE PNTS1150
c WITH THE GWCY SURFATES T T OPNTSL1&0
[ PNTS1170
2 KJIDESSL T - ttooTTo PATSLITS
50 T8 800 PNTS L1BO

3 JTN=UPSTRE® M — - CTTTTTTUUPHTS 1190

. K=H PNT31200

¢ T Er - — PNTS 1210
[ KBUNT = 1,2,3:4 ARE USED ANLY T¢ AVEID REPETITIBN IN PREGRAMMING. PNTS1220
[ T T T o e UTOPNTS1230
KEGUNT = 1 PNTS 1240

10 RPZ=RP(KI=RP[K] - "PRTS 1243
REOTSO= [UTHeUTH [ L.O+RPZ}/ENZL~(RPIKI®IX(KI=XI (M]=UTHI~R(K}}* PNTS 1250
LRI (XTR = XTTHT-UTRI-R (K] TTPNTSTZEO

G T2 (1121242551461 )4KBUNT PNTS 1270

11 TFIRBP TS0 6Ty 440 & “ PRTS1220

C PATS1290
T T TRBONT =75 DENWTLS TAE CASl 3 ~PNTSE300
[ WHEREIN THE MM CIRCLE DJES N@T INTERSECT THE 800Y SURFACE, PNTS1310
T ‘BUT THE (FMFTY CIRCLE OJBES INTERSELTS - PRTST3I20
[ PNTS1330
60 KAUMI=% — ~ T T T - T M PRTS13%0
K=K+1L PRTS 1350

- GJ 14 10 -~ TPNTS 1360
61  TFIRBUTSNIZ, 2,62 PRTS1370
62  HHOT Z DSORTIRIITSYY -~ —— — — — =~ - PRTIS 3B QT
X1=01.0/11.C+RP2) I ¥lXT () +UTHLRP (K} = {RP (R}eX{K)1-R{K}I-REOT) PHTS 1390

R2=X 1+ L OF T OERP2T T wRaNWT - - PNTSL40T

TP {XL=X(ULAST+1L) bah, 63,52 PhTS 1410

C ~ PRISLEZO™
c KODE = 0 IMPLIES BATH VALUES JF X ARE PAST THE END ©F THE MESSILE.PNTS1430
c o . - - = PATSIZ40
63 KEBE=G PKTS 1450
T The T HEOGD T T T T T PNTSTHET
64  IF{X2-X({HLAST+11165: 60406 PNTS 147G
"CT T RUDESZ STGHIFIES THERE ARE Tho TNTERSECTIENSY TPNTS 1430
c X1 = SMALLER BNE AMJ X2 = LARGER ONE. PNTS L4T 0
C - o eTm s e T - - T PATIS1500
&5  RaAvE=2 PATSISLO
LG Te BOD T - - T T o PRTS 1520

c PNTS1530
[ K@OE = I INCICATES THERE 15 SNLY ONE PRINT OF IRTERSECTIAN, XIT ~° PNTS 1540
C PNTS LS5O
T66° KeDF=1 PRTSI555
38 TD 800 PRTS 1560

4  KENLAST+L © 0 77 T 7 T PRTS1570
KOWIT=2 PRTS 1572

oF T2 10 e e ot ONTS 1574

12 EFIRUSTSOI13,y 1414 PNTS 1556
3 FRIDC=2 PRIS 1585
58 Te 20 FNYS 1590

14 ReBT = OSORTIRBUTST - T - PNTS 1600
xz {1.0/01.CERP2II{X] (] +UTH+RP (K1 * (RPIKIEX[KI—RIK] ) +R2ST) PATS 1510
R1=X2-12.0/ (L Q+RPZTV *R AR T PNT5 1620
TE(X2-X(MLAST+1}113,15.15 PRTS 1630

15 "XZ=XTHLAS T+ 11 PRTS 6507
TROOI-R{NLAST+11) 16, 17417 PHTS 1650

16 kKobt=V T - - - PhTS 16560
 T@ 20 PATS 1670

17 XL=X[MUAS¥+1) T - IR PNTS 1680
KyUE=0 PHTS 1690

T HETa eoo “T PRTS 1700
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C _ THE FIRST APPROXIMATION FUR X1 IS COMPUTED.
¢ ROX It LeR e
20 X1=UTM#{L.0-1.07EM)+X 1 (11}
"hEhtl ) -
21 TR(Xi~-X(K1123,22,22
72 K=R+1
63 1A 21
23 KER=L T T T -
KBUNT = 3
T G - - - - )
25 IF(RBETSNI2.2,50
50 REGT = DSORT (RORTSTT

T TheEkREFT T

X1=01.07{1.0+RP2} 1 #{XI{H)+UTE+RP {K)# {RP [K}# X (K}=R{K])]1-REAT)

IFIXI-X[K 1126, 26410

PNTSLTLO
~ “PRISITZ0
PRTS1T30

TPHTSITRO
PNTS1750
PNTS1T70
PNTS 1790
- “PRTSTEOU"
PNTS1810
PNTS 1830
“PRTSTBRT"

PNT51850
T T UPHISIEET

26 [FIKEOE=ZIECOT275L00
C - . *PNTS1BYO
T~ TFIRST APPRAXTFATION FOR X7
[ PNTS 1090
27 X2eUTH* I L O+ O/EMTPYIIBY — ——  —~ 7T~ ==~ 7— Tt TPRTSTIESZ”
23 TF{XZ~XIK 1)20,29,29 PNTS 1894
29 K=K+l ToT e T T - T PNTST1Y00
33 To 23 PHTS 1910
T30 KEK-T - ™ PRTSTY2ZU0
KiUNT=4 PNTS1922
spiTeTie” T T o —s Tme T PRISIOZE
31 _IFIRAETSUI32,33.33 PRTS1926
32 K=k=1 cTTT}|/ - b - PATSTI930
GE 70 10 PNTS L1940
33 Ruol = DRORT[ROGTSWI PRISTISU
X2=0 Lo 0/L 1. C+RP2) I #{ XTI [M)+UTM4RP (K) & (RPIKI#X{K}-RIK} }+REBT) PNTS 1955
TFTXZ=X(KT V347600, 800 T UPNTSISET
34 K=k=—1 PNTS19T70
Gd Ti 10 - “PRTSI9BT
800 xX1=X1 L . BNTS 1990
TTkKE=XE T .
KhPDE=KDN L PNTS 2002
36 pefORY . 7 T - & T
LHG PNTS 2010
SUBRGUTINE LNCHTI(M,K30GE) LNCTL1000
[ - T B 7 LRCTI0I0
C KCEP TRACK ZF LINES ANMD PAGES. AND PRINT HEADING. LNCT 1020
T - CRCTIO3T
C LNCT 1040
c i = OTE INITIALCTZE. : CNCTIUS50
[ MAGMITUDE EF M IS Nd. @F LINES 79 BE BUTPUT IN NEXT BLECK. LNCT L0560
c ¥ TILGATIVL FERCES A NEW PAGE. CRTTI0T O
C KEDE IS © AN RETURH, UNLESS A NEW PAGE IS STARTED, WHEN KBDE = 0. LNCT108O
[ RELDHG (¢r2 CHAR.T AYD PAGE Nhe APPLAR DU CAUH PAGE. CRCT IO 0
[ LACT1100
rormin/HEROZHERDAG 18 — 7 7 - -~  TLRCTILIO
rite=1 LNCT 1120
L=k TTT TTTTTTTTTT TR T - LNCTITIO
IFLE)L0,860,20 LACT 1140
B0 RN O - TLRCTIIS0
L3 TZ 30 LANCT 1160
[0 L= ~-L" - LNCTILTD
[FLL INES —1)30,20.30 LNCT11B0O
20 LTnES = eTmes+ T TNCTITTO
1F(LINES —54)140,40,30 LNCT 1200
3R LOLS = L -  TTTLRLYIZIT
KUOE = 0 LNCT1220
KNT = KMT¥: T T 7T "TTCRET1230
WRITE{6.:506)=EADHL JKAT LNCT 1240
LIRES = CIh2s™F1 77 T 77 T LWNCY 1250
40 RETURI LANCTL260
SO VARRETIIHT AR EOA% 20Ky 4RAPAGE+ T 4077 ] TTERCTIZTOC
[RH LRCT1280
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SURBFAUTING GRR®K _ ERRR1000Q
c T T ERRR 1010
C. PRUVIDES GUPP JF COMMPN AND AN ERRAR TRACE ERRR 1020
c - ERRRIOYO™
VOUBLL PRLCISTH kit EM2,UPSTRM,VZERG » TIME JEPS,RBASEBETA,BETAZ, ERRR 1040
LCFILB) X[ 15C) ,R{130),ap (50T XTUIB07, 701507 +ALL50)L(1500, ERRR 1050
JUAS(300),VASE 200) ERRR 1060

3 MIDL(3,3007, CAA, CHA - - ERRR 1070

A CUMMON EM. UPSTRMs VZERO+EM2 o X R RO XL 4 To Ao BETALBETAR,,TIME LEPS,CF,ERRRIDGD
1TCHA, CMAVHRB Ty ERRRID9 0
PrHASELUAS A VAS KTYPE[ 150) W NLAST ERAR 1100
HRITE(6.9) - = ERRR 1110

99 FRRMAT(34HLTHE ERRPR_HUUTINE HAS BEEN CALLED 11 ERRR 1120
CALL POUMPIEM+VASIS00 . LK TYPE (1T, NLAST 2T~ 7 ERRR 1130

1=3 ERRR 1140

[ - ERRR 1150
[ FALLOWING STATEMLNT 15 PURPSSELY ENCPRRECT S0 AS T@ CAUSE AN ERRR-L160
c ERRER TRACE. ERRR I170
[ o . ERRR L1S0
G Td (1,271 - - - ERRR 1130

L CALL EXIT . ERRA 1200
2 KETURN " T 77 ERARIZLIT
[ —— e _ ERRR 1220
SUBROUTINE RESINP COMR1000

c SUBROUTINE RESINP (DECK NAME - COMRES) IS TO BE USED WITH THE COMR1010
s HAIN PROGRAM COMYTAR. COMR 1020
o SUBROUTINE COMRES, FINTAP, DUHINT, AND QUATAN DD NOT REQUIRE THE COMR1Q30Q
C SAME COMMON AS COMTAR AMD ITS ASSOCIATED SUBROUTINES. RESPONSES  COMR1G4O
: WITH CORRESPDNDING TIMES ARE STORED ON SCRATCH TAPES. COMR1050
DOUBLE PRECISION EMsUPSTRMyVZIERO+XF+XTESTI20) ,RTEST{20),FSTEDY{2},COMRLO60
1CINPI2)4COUP (21, CHAGL2 )y PHANG{21, SUMING 2}, SUHOU (2} 4 AGHMEG s ADMF « DADNCOMRLOTO

2+ AOML,VLENTH , TERMI s TERMO» ANGLEs THETA,FACT1,FACT2 ,VBAR, PE+ CAYy CAYPILOMR 1080
3,T{300},RES{2,300):HRD1{3,40} COMRLO90
COMMON EM.UPSTRM,VZERD,T ,RES,;FSTEDY 4 XF, XTEST,RTEST s ADMEGy CGMR1100

1 KKy NTCOUN, NTEST, ITTAPE, IDBODY COMRLILO
COMMON/HEAD/ HEADNG(18) COMR1120

IDIM = 40 COMR1130

R =2 COMR1L&40D

PI = 3.14159265 COMRILIS0

3 READ (5,600) HEADNG CDMR1160
&§00 FDRMATLLIBA4) COMRL170
CALL LNCNTIO.KKKK) COMRLBO

5 READ( 5+ 605) I TAPE , IDBODY, EM, UPSTRM sV ZERG ¢ XFy KKy JCODE COMR1190
605 FORMAT{[5: A% LXs4F15.04212) COMRLZ00
VZERO = VIERG/UPSTRM COMR 1210

IPRIN = 1 COMR1220

c LOCATE PROPER SECTION OF TAPE COKR1230
7 CALL FINTAP COMR1240
IKON = 0 COMR1250
EF(IPRINI104+10,8 COMR1260

8 LN = NTEST + § COMR1270
CALL LNCNT{LN,KKKK} COMR1280

WRITE (6,700} [DBODY,EM,UPSTRM,Y ZERD+ NTEST COHR1290

700 FORMAT(ZX1SHVEHICLE TYPE — ;A4 ,lH, 4XFHHMACH NO. +F7.3.+1Hs:4X6HSPEECOMR1300
1D 5 FED.3¢1Hy 1 #X10HGUST VEL. ,FE0.3, iH, /2% 14HND. OF CODRNERS,I4,3H, LOHRL3LO0

2 y6THVALUES BELOW ARE LBCATED AT THE CORNERS PLUS THE END OF THE VCOMR1320
JEHICLE//8X1HX, LEX1HR/1IH ) COMR1330
WRITE 16,701) (XTEST{L)4RTEST(1),I=1,NTEST) COMRL340

701 FORMATI2E12.3) COMR 1350
IPRIN = 0 COMR1360

10 IF(ITAPE-L)12+12414% COMRLATO
12  READ [8) WRD1 COMR1380
GO TD 15 COMR 1390

14  READ {11) WRDL COMRL400
15 DD 20 J=1.IDIM COMR1410
IF{HRDL{ },J)-900. 11721421 COMR1420

17 IKON = IKON+1 COMRL430
TIIKON) = WRDL{1,J} COMR1440
RES11,IKON} = WRDL{2,J) COMR 1450
RES (24 IKON) = WRDL{3,J} COMRL 460

20  CDNTINUE COMR 1470
G0 TO 10 COMR1 480

2k DO 1000 J = i,IR COMR 1490
DD 1000 N = L,NTCOUN COMR1500

1000 RES(JsN) = FSTEDY1J) = RES{J4N} COMR1510
CALL LNCHT{11,KKKK) COMR1520
HRITE{6.801) COMRLS30

801 FORMATI//) COMR 1540
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22
70?2

23
103

24
704

201
705

202
706
203
708

25
610

329

333

310
30
40

50

51
52

a3
S&

5T
58

55
56

7o
60
55

70
800

an
623

400

IF{ITAPE-1)22,22423 COMRL550

WRITE( 65 702) COMR1560
FORMAT [45X42HL O C A L R E S P O N S E S COMRL5TO
G0 TD 24 COMR15B0
WRITE {6,703) COHRL590
FORMAT (45X42HT O T A L R E S P O N S E S} COHR 1600
WRITE 16, 704) FSTEDYIL)4KK COMR1610
FORMAT (2X1 8HSTEADY STATE CNA =y lPE14.6, TBXLSHAERODYNAMIC TYPE =, COMR1620
113) L COHR1630
1F{ ITAPE-11201,201,202 - COMR1640
WRITEl&, TO5)FSTEDY( 2} 4 XF COMR1650
FORMAT (ZXLBHSTEADY STATE CMA =, 1PEL4.6,7BXL3HSTATION (X} =,0PF8.3/COHR1660
114 ) COXR16TO
GO 70 203 COMR16B0
HRITE {6, T06)FSTEDYI2) COMR 1690
FORMAT (2X1BHSTEADY STATE CMA =, 1PEL1&.6/1H } COMRL700
WRITE {6,708} COMR1710

FORMAT(41XTHC N A,20XTHC M A,1TXTHC M A, 20XTHC H A/29X, COMR1720
12({ 5XBHIN PHASE,6XOHOUT PHASE+SXOHMAGNITUDE4XSHANGLE) /3X5HOMES Ay 4XCOMR1730
21HK s SXTHIK/2P1) ¢ 2X4HVBAR ; 2 [ 3XGHCOMPONENT 4 2X) ¢ L6X6HIDEG. ) 5 4X21 9HCOHCOMRLITA&0

3PONENT+5X}, 13X6H(DEG.) /1H ) COMR1TS50
READ{5,5610} ADMFy DAOMy AQML y VBAR 4 VLENTHs MOREOH, 10PT, 0P 1,0P2,KOHEGA COMRL760
FORMAT(4F15.0,F1 0. 0,512} COMRLTTO
INPUT [S OMEGA {KOMEGA = 1), K (KDMEGA = 2)s OR X/2P] (KOHEGA = 3)CONRL780
GO TO (310,320,330),KOMEGA CONR1T90
AOMF = AOMF*UPSTRM/VLENTH COHRYE00
DAGM = DAOM®UPSTRM/VLENTH COMR1B10
ADML = ADML*UPSTRM/VLENTH COMRYB20
G0 TO 310 COMR1830
ADMF = PI*AOMF/0.5 COMR1 840
DAOM = PI=®DAOM/D.5 COMR1850
AOML = PI*ADNL/0.5 LOMR1 860
GO TO 320 COMRLETO
ADMEG = ADOMF COHR 1880
CALL DUHINTI{OPL,0P2sSUMIN,SUNDU) COMR 1890
Do 50 J=L.IR EOMR1900
TERHI = ADMEG*SUMINL J} COMR1910
CINPLJ} = FSTEDY (J)~TERMI COMR1920
TERMD = ADMEG*SUHOUL.J) COMR1930
COUPEJ) = VBAR#TERHO/UPSTRM COMRLS940
CMAG(J) = DSORTICINPIJ)I*CINP{J}+TERMD*TERMO) COHR1950
CMAGLJ) = DABS{VBAR *CMAGIJI/UPSTRM) COMRL 960
CALL QUATAN (I0PT,TERMO,CINP{.J) ,THETA.ANGLE] COMR1970
PHANG{J) = ANGLE COMRI 980
CINPLJ) = VBAR*CINPLJ) JUPSTRM COMR1990
CONTINUE COMR2000
CALL LNCNT {1 +KKKK) COMR 2010
IF{KKKK)56,51 456 COMR 2020
CALL LNCNT{8,KKKK]) COMRZ2030
IELITAPE=-11524+52,53 COMR 2040
WRITE {6,702} COMRZ050
GO TO 54 COMR2060
HRITE {6,703} COMRZOTD
WRITE (&,704) FSTEDY{l}:KK COMR 2080
IF {ITAPE—1) 57:57,58 COMR2090
HRITE {64 TOSIFSTEDY{2),XF COMR2100
Gd TD 55 COMRZ2110
WRITE (6,706 )FSTEDY(2) COMRZ120
WRITE(6,708) COHRZ130
CAY = AOMEG*VLENTH/UPSTRY COMR2140
CAYPI = CAY/PI*¥0.5 + .00001 COMRZ150
HRITE {6+710) ADMEG, CAY,CAYPI,VBARy LCINPUJ),COUP {J)sCHAGLI), COMR2160
IPHANG(J)2J=1,1IR} COMR2170
FORMAT (LXF9.2,2FB.54,F6.2,3(1PE14.6),0PFB. 2, 3{1PE14s6),0PF8.2) COMRZ1 B0
IF{AOMEG - ADML) 60,465,465 COMR2190
AOMEG = AOMEG+DADM COMR220Q0
G0 10 30 N COMR2210
IF[MOREOM )70+ TOy 25 COMR2220
WRITE (6,800) COMR2230
FORMAT {1 H1) COMR2240
CALL LNCNT(OsKKKK) COMR2250
IF[JCODE} 54400490 COMR2260
READ (5:620} XF,KK, JCODE COMR2270
FORMAT (55X F15.0, 212} COMRZ2280
60 10 7 COMR2290
RETURN COMR23 00
END COMR2310
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SUBREUTINE FINTAP

FINTL0Q¢

DAUBLE PRECISISBN EM,UPSTRM,VZERZ+XFXTEST{201,RTEST(20),FSTEDY{2},FINTLG1O
ICINPL21,08UP{21,CHAG(2) 1 PHANG(2) ;SUMINE2) s SUMBU{2) 4 ABMEG 4 A IHF s DABMFINT2020
25 ABRL ¢ VLENTH: TERMI p TERMP +ANGLE ; THETA,FACTLFACT24VBAR, FI,CAY,CAYPIFINTID3D

3,T{30Q)yRESI2,43CC) 4 WRDL {3,401}

CBMMEN EM;UPSTRM,YZERD+ TIRESeFSTEDY s XF 9y XTEST+RTEST,, ABMEG,

1KK+NTCBUN:NTEST, ITAPE, ICBBDY
DBAUBLE PRECISION XEM,XUPSTM,ZXF
CHECK NEXT RECSRC

NDIM = 40

IF(ITAPE-1)1,1,3

REAG(B] JTAPE¢JICBY(XEMyXUPSTM, ZXF KKy HTCBUN, LFSTEDY (T} 41=1,2),

INTEST, (XTEST{I),RYEST{L)I=14NTEST)
GA Te 4

READ(11) JTAPE|JIDBY'XEF'XUPSTH.XF.JKK;NTCBUH.(FSTEDY(II'I=1.ZJ.
ANTEST IXTESTUL) +RTEST{1}4I=1.NTEST)

IF(JTAPE)I L0, 10,5
IF{ITAPE-JTAPE}1Q,6,410
IFLICEBDY-JIDBY) 10,7410
IF{EF-XEM110,8,10Q
IF{UPSTRM=XUPSTM}10+9+10
IF{ITAPE=11300,300,310
IF{XF~2XF110,1000,1¢
IFAKK=JKK)10,1000,10

THIS IS5 N@8T THE NEXT RECERD ~ REWIND AND START FREM THE BEGINNING

IFUITAPE~1112412,15
REXIND 8

READ[B) JTAPE,JECBY XEM XUPSTMsZXFyKKNTCOUN, {FSTEDY(IYsI=1,2},

INTEST»{XTEST(I)RTESTII}+I=1.NTEST}
G8 TP 18
REWIND 11

READI(11} JTAPE:JIDBY:XEF;XUPSTM!xF,JKK,NTCEUN, [FSTEDY{L),I=1,2]),

INTEST {XTESTLI)RTESTUI);I=14NTEST)
IFLJTAPE}9G0,900,20
IF{JTAPE-ITAPE}L0G 30,100
IF{1GBADY=~JIDBY) 100,440,100
IFLEF=-XEN]100,50,100
IF{UPSTRM-XUPSTM) 100,648,100
TF{ITAPE~1)350,35C,360
IF{XF~ZXF)100,1006,100
IF{KK-JKK] 100,100,100
NeéT THIS RECPRD - READ DATA T8 FIND NEXT SET.
IFIJTAPE-1)102,102,107 -
READ (8) WRD1
D8 105 J=1,NDI¥
IF{WAD1IV, ) - 940.1105,14,14
CBNTINUE
G T¢ 102
READ (11) WROL
D8 108 J=1,NDIM
IF{WRDL{1,J}) - 96G0.1108,16416
CONTINUE
G Te 107

RECGRD DEFES NBT EXIST CERRESPANDING T8 INPUT VALUES

IF{ITAPE~119G2,902,904

REWIND 8

G& Te S05

REwIAD 11
WRITE(6,600) [TAPE, IDBANY sEM+UPSTRMy XFy KK

FINTLO40
FINTL1050
FINTLIO40
FINT167)
FINT1080
FINT1990
FINT11G0
FINT1110
FINT112v
FINT1130
FINTL14G
FINTL150
FINTL160
FINT1170
FINT1180
FINT1190
FINT1200
FINT1210
FINT1215
FINT1220
FINT1230
FINT1240
FINTL250
FINT1260
FINTI2TU
FINT1280
FINT1290
FINT1300
FINTL131G
FINT1320
FINT1330
FINT1340
FINT135D
EINT1360
FINT1370
FINT1375
FINTL38O
FINT1390
FINT1400
FINTL418
FINTL42u
FINT1430
FINT1444
FINTLl450
FINT1460
FINTL4TO
FINT L4680
FINT1490
FINF15Q0
FINT151G
FINTL52G
FINT1530
FINTLS4:
FINT155%
FINT15460

FORMATILHO,LOX,95(LH*)//13442HDATA @N TAPE CANNBT BE LBCATED FBR IFINT1570
1TAPE =,13,4X16HCENFIGURATIAN ~ ,A4/13XLOHMACH Nfa =4F5.2,4XBHUPSTRFINTL580

2H =4 FI. 4+ 4X4HXF =3F 9.4, 4X4HKK =, 13/ /10X, 95(1H*))

5T8P
LOCATED PROPER SECTIEN 2F TAPE.

1062 RETURN

END
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FINTL590
FINT1600
FINT1610
FINTL&20
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3+ T{300} sRESI2,300) o WROLI3 407 BUHTL1040
COMMON EM;YPSTRM,VZIERD,ToRESsFSTERY o XF ¢ XTEST RTEST 1 AUMEG DUHTLO5C
1KKyNTCOUN, NTEST« L TAPE, IDBODY o DUHT 1060
DOURLE PRECISIDON DELL,DELZ,WEI(3) ,HOI3] »ARGLRINIZ,31,ROULZ,3 ) ,CONE,DUHTIOTO
ICON2, TERNI , TERNZ s TERF3 T ERMALDELAL DUHTLIOROS
DIMENSION KSTOPLZ) DUHT 1090
| . - DUHTLI100
C ITAPE=1 DENOTES A DUBAMEL -INTEGRATION OF.LOCAL-FORCES - 'CNA, CMA. DUHT1IL1O
£ ITAPE=2 SIGNIFIES A DUBAMEL INTEGRATION OF THE TOTAL  NORMAL FORLE DUHTLIIZO
C AND THE PITCHING MOMENT ~ CNAy CMA. DUXT1130
[ . . . . DUHT 1140
< INFYEALTZAYION DUHTLLS0
IR = 2 BUHT1160
NST P=D v DUHTLLTD
DD 5 J=1,IR DUHT1180
KSTOPLd)=0 DUHTL190
SUMINII¥=0.0 DUHI1200
8 SUHMDUL{J} = D.0 DUHTIZLIO
Lt =1 DUHT 1220
L2 = 2 DUHTL230
L3 = 3 DUHT 1240
DELE = IT{L2I-T{L1}3/6.0 DURTLIZFO
DELZ = (TIL3)-TI{L2}}/6.0 DI HT 1260
c COMPUTE SINUSOIDAL WIND PROFILE FUNCTIONS * . DYHRTLZTO
c : DUHY 1280
[ OPL ALLOWS OPTIONAL GUTPHY OF PORTIONS OF THE IHYEGRATIOHSDUHT12S9C
[ OP? ALLOWS OPTIONAL QUTPUT OF WIND PROFILE VALUES. DUHT1300
C - - BUHTL310
B0 15 N=L1.L3 DUHT1320
ARG = ADMEGHT {H} DUHTI338
HI{N} = BSIN{ARG) DUHT 1340
WOU{N) = DCES{ARG) DUHTI350
IF{OP2)15¢15,12 DUHT 1360
12 WRITE {6,5001 TEN].WI{N]HOINE BUHTI3TO
500 FOGREATL 10XEHTINE = ,F10.4,5X10HSINTARG) »,E1B3.6,SKI0HCOSIARS) »,  'BUHTI3EQ
1EL3.+6/) . DUHT1350
15  CONTINUE DUHT 1400
IF(OPL)25, 25, 20 DUHTL41 G
20 MRITE {5,504} BIHY 1420
506 FORMAT [ LHDy5 X4 HU INE, 5XSHDELAT, 8X4HCON L, YXGHCONZe 6X1HJ+ 3XSHTERML,  DUHTLA3D
18X5HTERM2 3 BXSHSUM~T Ny TXSHTERN3 ; 8XSHTERM& « BX6HSUM-TU/ } BUHT 1440
25 Do 30 J4=1, IR DUHT1450
DO 30 N=L1,.,L3 DUHT 14460
RIN[JsNI = RES{J+NIWIIINY . DURTL4TO
30 ROULIN) = RESEJy NIENOINY DUHT 1480
c DUHTL490
< HODE=1 TRAPAIOIDAL DUHTLISZ00
< HODE=2 SIMPSONTS (END POINT] DUHTISIO0
C HODE=3 SIMPSON'S {HID POINT} DUHT 1520
c - ) DLHT1 530
40 IF{DABSIDEL2-DELL) — LOCO0OL¥DELLIIS0,50 55 DUHT 1540
50 CONl = ZL*DELL DUHTLIS50
CONZ=8.*DELL DURT 1560

MODE=
BDE o ByTELe
45 CONL = 3.DELL QUHTLISZO
CONZ=3.%0ELY DUHT 1600
HODE=1 DUHT1610
&0 DD TO J=1+IR DUHT 1620
IF{XSTOP{II-1165, 62451 DUHTLG3G
&1 IFIKSTOPI J1-3159, 70, 70 PUHT 1650
5% KSTaptd) = 3 BUHTLS50
IF({HODE=2)64, 64,58 DUHT 1660
58 CONL = 3.%DELL DUHTLSTO
CONZ = 3.4DELL DUHTL6ED
GO T0 64 DUHTL 69D
62 KSTOP{ ) = 2 DUHTL700
&4 TERML = CONI*RINLJ, 1} DUHTLIT1O
TERNE = CONZ¥RINIJI.2] pMTLT20
TERM3 = CONI*ROUI 3.1} DUHY 1730
TERMS = CON2%ROULJy2) DUHT1 740
SUMINLJ )= SUMIN{ J}+TERHI+TERMZ DUHT 1750
SUHOU ) =SUMDUL ST ERM3+T ER N4 DUHTI 760
IF{OPLITO, 70,65 GUHT LITR
65 TFE1J~1) 66,664 68 DUHTLTRO
%6  DELAG = 6.0#%DELY DUNHT 1790
HRITE 1655081 T{L2):DELAC,CONI,CONZ, Sy TERML, TERMZ, SUHINE 30 4 TERHS, DUHTLE0G
1TERM 4, SUNOW 4} DUHT 1810
506 FORMAT{1XFLO4s3EL3 46, I3y6E13.8) DUHTLE2D
GO TA 70 DUHT 1830
58 WRITE 5,506) 3y TERMILTERNZ2, SUNINIJY TERMI, TERME  SUMOUL 11 QUHT184C
506 FORMATISON.I3,6EL13.56) DUHT IB50
T CONT INUE ' DUHTLIEED

SUBROUTINE DUHENT [OPL,O0P2,SUNIN,SURDU) * BUNT1C0D
DOUBLE PRECTSION EM,UPSYRMy VZERO ¢ XFyXTESY(20) ¢RTEST(20) o FSTED¥{ 2} DUHTLO10
LEINPLZY $COUR (2} ¢ CHAGE2) ¢ PHANGEZ ) o SUMEN{2) o SUMOM{ 2} o ADREG, ADMF, DAONDUHT 1020
2;AGRL,?LERYH,?ERH!.TiRKG'ANGLEg?ﬂE?ﬁ;FAﬁT!gFiﬁ?zt?ﬁiRr?l'CAYgCAY?IBUHflaaﬂ
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00 80 J=1.IR DUHT1870

IF{KSTOPLJ)~2) B0, 80, 79 DUHT1880

79 NSTP = NSTP + 1 DUHT 1890
83  CONTINUE . . DUHTLE900
81 {FINSTP - TR)82,300,300 DUHT1S10
82 DO 85 J=1,I* DUHT1920
IF{KSTOP{ J)-3)83465,85 DUHT1930

83  RINUJs1} = RIN{J,2) DUHT 1940
RINCJs2) = RIN(J.3) DUHTL 950
ROULJ, L) = ROULJ,2) DUHT 1960
ROU{Js2) = ROUTJ 3} DUHTL970

85  CONTINUE DUHT 1980
NSTP = O DUHT1990
DEL}=DELZ DUHT 2000

L3 =13 + 1 DUHT2010

L2 =412 + 1 PUHT 2020
IE{L3-NTCOUN}0,90,120 .DUHT2030

90 DEL2 = [(T(L3}-T{L2)) /6.0 DUHT 2040
ARG = AQHEG*TIL3] DUHT2050
WE[3)= DSINLARG} DUHT 2060
HO(3)= DCOSI{ARG) DUHT2070
IF{OP2)91,91,87 DUHT 2080

87 IF{L3-10)88,91,91 DUHT2090
88  WRITE [6,500) T{L3),WE{3},¥W0l3) DUHT 2100
91 DO 95 J=1,1IR DUHTZ110
93  RIN(J,3) = RES{J,L3Y*#HI{3} DUHT 2160
ROULJ,3) = RESUJ(L31*HD{3) DUHTZ170

95  CONTINUE DUHT 2180
132  IFIMODE - 2)40,40, 110 DUHTZ2190
110 CONL=0.0 DUHT2200
CON2=2.%*DELL DUHT 2210
MODE=2 DUHT2220

GO TO 60 DUHT 2230

C END OF FILE HAS BEEM REACHED. DDES NOT NECESSARILY INDICATE THE  DUHT2240
C PRESENCE DF STEADY STATE VALUES. DUHT2250
120 NSTP = IR DUHT 2250
IF{HODE-2)55, 55,110 DUHT2270

300 RETURN DUHT 2280
END DUHT2290

. SUMREUTINE CUATANLEJP FaXHUNK DENEM, THET2 y THREGH QUAT 109 Q

o T o o o QUAT10LO
C ANGLE THE FA{RAD[ANS) i$ CRMPUTED EITHLR IN THE INTERVAL ZERH TO  QUATL020
T T PLUS PIE R LERu 10 BINGS PIE By ADDING IR SUBTRACTING PIE FREM ~— GUATL030
[ THL PRINCIPAL VALUE (+0k—} RETURNLD BY THL LIBRARY SUBRUUTINE. QuaT 1040
C NOUADTGEVES THE DUADRANT NUSPLR. ™ T T T T T GLATI050
c _ R i QUAT 1050
DAUBLE PRUCTISTOH FH, UPETRY . J2ERE S XF, XTESTIZUT+RIESTTZ0T,,FSTEDY () 5 QUAT 107G
LCILP(2) . CRUP{2},CMAS L 20 ,PHANGI 2} +SUMTN{£) « SURIL{2) s APMEG, AJMF , DABMOUAT L03 0
T T AMML s VLEN TRy TERH ]t TERMiI ANGLE s THETASFACT Ly ¥ AL T2, VDAR, PIF URYTCAYPIGUAT 1070
24 T(3001,RLS512,300} +WRILI3+40) QUATLIDO

A PIEBEGFVXFUME LERGF VARG THDEGS — — ~ —— —— — QUATLILO
CUMSON LM UESTRA VZERY s T+ RESIFSTEDY o XFo XTESTSRTEST y AFNEG, QUAFL120

XK UTCOUN L BTEST, TYRPE , TURYEY ~ = ™ — = — ~ ) TUATLL30

L DEGF = 57.24571795130 QUAT L140
PIE = 3151592053589 793 T QGAT 1T 00

ARG = XNU 'R/DENDN UUAT 1160

THLTA = DaTaNfaitey ~~ 7 - - GUATLITQ

IF [ARGYI194545 QUAT 1180

c THLTA iS5 IN THE R0 OUADRANT TF XNUMR AND DENOM ARE NEGATIVE WHCH QUATLILOO
L APL IS PSTTIVE. QUAT 1200
5 TF [(XAUMR T11GrE+8 QUAT12T0
8 LOUAD = L e QUAT 1220
LY SA-Ts) - QUAT123C

16 THETA = THLTA=PIL QUAT 1240
NOUAL = 3 B 17 § ¥-3:1)
5L T3 50 QUAT 1250
T TRLTA TS IR THE 240 QUAGRANT [F DENOR IS NEGATIVE WHER ARG IS~ QUATI1ZTO
[ DLGATIVE. AND Iv THE 4TH QU-DRANT IF DEN@M IS PESITIVE WITH A QuaT 1280
4 UELATIVE ARG, - - - T QUAT 1290
15 FFO{DENBM) 20.15.12 QUAT L300
13 MNULAD = 4 - T Tttt e T qliar13le
uB Ty 50 QUAT L1320

20 TTHFTa = THEIAEPIE I - T UUAT330
wusd = 2 QUAT L340

30  THLEL = THFYasnESE 77 77T T T T Touarlise
) IF (I9PT) 400, 400,60 QUAT 1360
50  WRITE (6,20C) NOUAD, XHUFR, OENGH, ARG, THET A, TADEG  QUATIST7O
800 FORMAT{3X,15,4LE6.6,F11.3} QUATLI380
%700 RETURN QOATIITU
LND QUAT 1400
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MAIN PROGRAM - 3089P — TAPRES ~ CREATES BINARY TAPES OF LOCAL -  TAPR10OO

FORCES AND/OR TOTAL FORCES (CNA AND CHMA). TAPR1010
ODUBLE PRECISION EM,EM2,UPSTRM,VZERD+TIME, EPS, RBASEs BETAy BETA2, TAPR1020
LCFE18),X0150),30150)4RP{ 1500, X1 {150} ,T{L50) ,AL1501,C{150), TAPR1O30
2UAS(300),VAS(300) TAPR 1040
3+WRDL(3,4300)4CNACHA TAPRLIO50
COMMON EMsUPSTRM,VZERDIEM2 s X s RoRP ¢ X 9T 1A+ CoBETABETA2,TINE, EPS, CFy TAPRIQAD
1CHA¢CHAWRD, TAPRLOTO
2ZRBASE,UAS yVAS sKTYPE(LS0), NLAST ) TAPR 1080
REWIND 8 TAPRLDB4
REWEIND 11 TAPR1OBS
READ{5,20)1 TAPRLO9O
FORMAT(IZ2]) TAPR1100
GO TO {1,2+3),1 TAPRL110
CALL MAIN] TAPR1120
GO TO 10 TAPRLI130
CALL MATNZ TAPR1140
GO TO 0 TAPR1150
CALL MAIN3 TAPRLL 60
GO 70 10 TAPR11TO
END TAPR1180
MAEN PREGRAM —3089P- RESINP RESPLOCO

DUUDLE PRECISION EM UPSTRM.VZERY, XFy ATEST(20) +RTESTI20),FSTEDYLI2) 2RESP101D
LCINPL2) s CAUPI2 ), CHAGI2) +PHANIG{ 2] » SUHT L2, SUMBUML 2} , AGMEG y ABNF DA JMRESP1020
2y ATML yVLENTH, TERM1, TEAMO, ANGLE, THETA ¢ FACTL »FACTZ,VBAR 4P+ CAY 4 CAYPIRESP1030

3,T{300),RES(2,300), WRIL(3,4L) ,FLYTIN RESP1940
COMMON EMsUPSTAKyVZERDyToRES, FSTEDY s XF XTEST,RTEST AZMEG, RESP1050
IKKs NTCOUN, NTEST s ITAPE, 1DBEDY RESPLOG0
COMMEN/HEAD/HEADNGT 13} RESP1070
EQUIVALENCE(ADNEG,FLYTIM) RESPLOTS
[OIM = 40 RESPLO&0
IR = 2 RESPL10O90
P1 = 3.14159245 RESPLLNC
A = 3279,.122 RESP1102
B = -150.6733 RESPL1C4
C = 3.20a11 RESP1106
READ (5,600 JHEADNG RESP1110
FORMATI(LEAL) RESP1120
CALL LNCNT{JD+KKKK} RESP1130
READ(5:s6D5)EM, UPSTRH,, WZED, ITAPE, [DBALY, XF 4 KK, JCADE A INTYP RESPLLI4D
FORMAT{3F13.8,15:A4,1X,F12.3,215,F3.3} RESPL150
. RESPLLI52
WIMNTYP = C FJR SINUSOID, 1 FAR ALTUAL PREFILE RESPLL54
RESPL156

VIER: = VIER®/UPSTRY RESPLLGO
EPRIN =1 RESPLLTD
LICATE PRUYPER SECTIAN 3F TAPE RESPL180
CALL FINTAP RESPL19D
IKBN = ) RESPL2{0
EFUIPRINILO+1048B RESPLZ1D
LN = NTEST + 5 RESPL220
CALL LNCNT{LM,KKKK) RESP1230
WRAIFE [&, 700) IDBAVY, %, UPSTRAM ,VZERY, NTEST RESP1249

FORMATI2X1BHVEHILLE TYPE - A4, 1d,4X9HMACH NO. F7.3;1H,+4X6HSPEERESPL25D
I s+ F13.3, 1Hy » 4X10HGUST VEL. ,F1.,3,1H,/2X149HNA. @F C3RNERS, l4,3Hy RESP126D
2 +6THVALUES BELOYW ARc LOCATED AT THE CPRMERS PLUS THE END #F THE VRESPL270

ACHICLE//7BXIHX, L1X1HR/1H 1} RESPL280
WRITE {o+700) (XTEST{I)+RTESTI{I),I=1MTLST} RESP1290
FARMAT(2F12.3} RESPL3GG
IPRIN = 3 RESP1310
IFLITAPE=1)12,12,14 RESP1320
READ (2} WRD1 RESP1330
G0 T8 15 RESP1340
READ {11} HREL RESP1350
0J 23} J=1,IDIM RESPL360
TF{ARDLIIL y 2Y-900. )1 7421,21 RESPL3TO
FK@N = IKIN+1 RESPL380
TUIKIN) = WROL(1,d) RE5P1390
AES(1,IKANY = WRDL{2Z2,4} RESPL420
RES{2,IKBN) = WRDL(3,J]} RESPL410
CHUNT ENULC - RESP1420
ca T8 13 RESP1430
D9 1060 J = 1,[R RESP1440
0B 10060 N = 1,NTCBUN RESP1450
RES{.JsH} = FSTEDY{J) - RFS{JeN} RESPL45D
CALL LMCNTIE14KKKK) RESP1470
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201

22
M2

23
103

T4

201
155

232
746
233
2604
708

25
&13

<

320

330

310
40

54

3 )
82

53
G4

5T
58

59
54

f:14]

65
&9

T0
420

400
1o

131

HRITE{&,801}

FRRHAT{/ /)
IF{ITAPE~21122422,23

HRITEL6, 702}

FERMATIABX42HL # € A L
G@ T8 24

HRITE (6,703)

FORUATIASX42HT 8 T A& L
HRITE (6, 704) FITEDY{1},KK
FORMATIZX18RSTEADY STATE CNA
113)

IFE{TAPE-11201,201,202
WRITELL TOSIFSTEOY{Z1. XF
FORMATIZX1BHSTEADY STATE CMA
11H )

G@# T8 203

WRITE {6, 706)}FSTEDY{Z)
FARMATIZX1BHSTEADY STATE CMA
IFIWINTYP)ILO0 204,200
WRITEL{6,TH8)

RESP148D

RESP 1490

RESP1500

- e . -RESPL510

R E § P 8 ¥ 5§ E 51 RESPL52D
RESP1530

RESH1540

R E 5 P @& N § E 35} RESPLISSQ
RESPL5ED

%9 1PELS 4 &4 7BX1BHAEREDYNAMIL TYPE =y RESPLSTO
RESP1580

RESF1590

RESP1s00

Ry1PELS . 6, TBXIBHSTATION {X) =,0PF8.3/RESPL610
RESP1620

RESPL&30

RESPLIA&4D

#yIPELS6/LR )} RES#1630
RESP1655

RESP1560

FARMAT{AIXTHC H AS22KTHL N AL I7X780 M  AL20X7HC M AFZ9X, RESPLGTO
1Z2{5XBHIN PHASE, 6X9HBUT PHASE, SXIHMAGHITUDE y4X5HANGLE)} 7/3XSHBMEGA 4XRESP16E0
ZLHK SXTHIK /2P 11+ AXGHVIAR 2{3XIHCHMPHNENT y 251 » LEXGHIDEG. ) 44X 2 { SHC SMRESP L1690

BPONENT+5X )13 13XGHIDEG. ) /1M )

RESPITOO

REAﬂ{5;61&%A§HF*BAEH,&B&L,VBAﬁgYLE&fﬁ,RQREéﬁgIﬁPY,QPl.BPZ,K&RE&& RESPIT IO

FARMAT{4FLE42+F 10404512} RESPIT20
INPUT IS BMEGA (KOMEGA = 1}, K (KBMEGA = 2), AR K/2PI {[KEMEGA = BIRESPLTIO
GJ T8 (3104320,339),KIMEGA RESPLTH0
AZNF = ASMFRUPSTRMAVLINTH RESPIISD
DAAH = DABMHUPSTRM/VLENTH RESPLITSED
A@ML = ABML*UPSTRM/VLENTH RESPLTTO
GB T2 31) RESPLTBO
AJHE = PIWADNF/O.5 RESPLYSD
CABN = PI*DAGH/ (a5 RES#1800
ABME = PI®AQMI /G.5 RESP1810
G9 T3 320 RESP1ER2G
ABREG = AQHMF RESP1830
CALL TENVAL{BPL1,0P2,SUMIN,SUNGR,HINTYP} - RESP1840
DE B0 J=lyIR RESP1850
TERMI = AUMEG*SUMIN(JI} RESP1860C
CINP{g) = FETEOV{JI-TERMI RESPLBTC
TEAMO = AGMEGHSUMAULS] RESPLEBO
Cgur () = VBAR#TERMB/UPSTRM RESP189C
CMAGIJ) = DSQRTICINP(JYECINPL J)+TERMUSTERMA} RESPL90G
CMAGLIY = DABS{VRAR *IMAGTJI/UPSTRM) RESPIOLO
CALL GUATAN {I3PT,TERMO,CINP{ I}, THETA ANGLEY RESPI92D
PHANG(J) = ANGLE RESPLE230
CINPLJY = VBAR®LINP () FUPSTRM RESP1940
CoNT INUE RESPL950
CalLL LNCNT {1.K5ERK} RESP1260
1F{KKKK])56451+56 RESPLITO
CALL ENCNT(8,;KKKK) RESP1980
IFEITAPE~1)52,52,.53 RESPI99D
HRITE (6, 702% RESP200D
GE TS 54 RESP2010H
HRITE (6,703} RESP20 20
HWRITE (6,704} FSTEDYIL}.RK RESP2030
IF {17aPE~1) 57,%7.56 RESP2040
WRITE 16, 7A5}FSTEDY(2) ,XF RESFZ050
G8 79 53 RESPEQ6G
WRITE (&, TOSYESTEDYID! RESPIOTO
IF{HINTYPI500,5%, 500 RESP207S
WRITZ{6,T08) RES#2080
CAY = AGMEGHVLENTH/UPSTRM RESPR090
CAYPT = Ca¥/Pief,5 + 00001 RESP21C0
HAITE {6, TAOIADHEGCAY ,CAYPE YBAR ICINP I »CRUPL D) (CHAGTI Iy RESPZ110
LPHANG(J),.)=1, IR) RESP2120
FORMAT{1XF942,2FB44sF642¢3(1PEL4.6) 4y OPFB.243(1PELS. 6} 0PFB.2] RESP2130
IFLADMEG ~ ABMLJ6D:865, 45 RESP2L4D
AGMEG = ASMEG+DASH RESP2150
L# T8 30 RESP2160
IF{MPREAM]ITI, T 69 RESPRLTO
CALL LNMONT{-1,KKKK} RESPZ18G
68 ¥4 25 RESPZISQ
TECJCADE) 449 400,90 RESP2210
READ (5,6201 XF,KK,JCADE RESP2220
FURMAT{ 49X, FLO. 0y 215} RESHZZ3C
G T8 7 RESPR240D
GRA Té 1 RESP2250
READIS, EOLYFLYTIN DFLY TH FLYTML 30, RBASE VLENTH s MBRETM  NSHR, RESP2260
2 APL.BPZ,KTIME RESP22TO
FORBATIGOFIO0.0:10K,12,12,312) RESP228D
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OO oo

[ R RN E]

T

aggitionn

110
111

120
121

122
123

125
129
130
140
141

150
1560
170

500
510
520
530

531

540
550

560
570

580C
590

1
2
3
&

X

NSHR = L T8 READ AND CAMPUTE NEW SMEARS NEXT.

RESPF2290

{HUST D@ FIRST TIMERESP2300

RESP2310

KTIME = 1 T@ INPUT ALTITUDE RANGE_{METERS) RESP2320
KTIME = O T# INPUT FLIGHT TIME RANGE (SECHNDS RESP2330
i N RESP2340

MPRETM = 1 T8 READ ANGTHER CARD THIS TYPE, F#R SAME M AND WIND.  RESP2350
- RESP2360

@ 15 DYNAMIC PRESSURE (KG/METER®#*2} RESP2370
B R T ) RESP2380
CBEF] = PI#RBASE##2 _?FQJUPSTRM RESP2390
COEF2 = CHEFL*2,*RBASE RESP2400
IE(NSHR1110,120,110 RESP2410
READ{ 5+ L11)HARDL, WERD2  HPRE s INC ‘RESP2420
FORMAT{AG A3y 216} RESP2430
CALL SHEARS [WBRDL,WARI2,NPRE, INC) RESP2440
IFLITAPE-1)121,121,122 RESP2450
YIMESS = XF/UPSTRH%{EY/(EM=1.}} RESP2460
GO TO 129 RESP2470
IF(KK=3)123,123,125 RESP2480
TIMESS = VLENTH/UPSTRW RESP2490
Ga T4 129 i RESP2500,
TIMESS = VLENTH/UPSTRU®[EM/[EM=-1.1) RESP2510
1F{KT [HE} 130, 140,130 RESP2520
ALTUDE = FLYTIH RESP2530
WRITE{6+141IWBRD1 ,HORD2Z i . RESP2540
EGRMAT{I5X,96HR E S P 8 N SE S T @ WIND PRYEL! LE, RESP2550
IDENTIFIGCATIS®N . o« shA4sA3/ . RESP2560
2%, S51HL I N H-K-S SYSTEM dF UNITS) RESP2570
60H ALTITUDE FLIGHT TIME NARMAL FARCE PITCHING MAMENT , RESP2580
20%, 12HALTILEW LIMY/) RESP2590
IF{KT IMEY 160, 1705160 RESP2600
FLYTIM = (=B+SQRT(B¥B-4.%C*(A—ALTUDE} 1}/ (2.%C) RESP2610
CALL CONVOL{3PL,0P2,SUHIN,SUMBUHINTYP} . RESP2620
RESP2621

SUMBU HERE 15 WIND AT ALTITUDE RESP2622
RESP2623

CINP{1) = COEFL#(FSTEDY (1)*SUMBUIL)-SUKINI1)) RESP2630
CINP[2) = COEF2%{FSTEDY{2)1*SUMBU{LI-SUMINI2]}} RESP2&40
CALL LNCNT(1,KKKK} RESP25650
FF{KKKK)510451, 510 RESP25660
WRITE{ 6,141 1WaRD1,HORD2 RESP2670
IF{KT IME} 539,520, 530 RESP2680
ALTUDE = A+FLYTIM*{B+I%FLYTIM] RESP2690
ALTSTR = A+{FLYTIM=TIMESS)*(B+C*{FLYTIM-TIHESS}} RESP2700
WRITE{6,532)ALTUDE s FLYTIM+CINP{ L) 4CINPI{2) 4 ALTSTR RESP2710
FORMAT{F10.24F13.432{1PE1B8.6) 921X+ 0PF1042) RESP2715
IF{KTIME} 540, 560, 54D RESP2720
[F{ALTUDE-FLY TML) 550,580, 580 RESP2730
ALTUDE = ALTUDE+DFLYTH RESP2740
GE 10 169 RESP2750
IF{FLYTIM-FLYTHL) 570,570,586 RESP2760
FLYTIM = FLYTIM+DFLYTH RESP2770
Ga T2 179 RESP2780
IF{MZRETM}TO, 10,590 RESP2TS0
CALL LNCHT{—1,KKKK) RESP2800
L8 T2 100 RESP2810
END RESP2820
SHEALOQO

PRUGKAM T8 CHMPUTE WIND SHEARS AT 25 METER INCREMENTS USING A SHEALOLO
LEAST SQUARES CURVE FIT BN GRIGINAL WIND PREFILE DATA SHEA1D20
SHEALD30

SUGRBUT ENE SHEARS (WRD1,WRDZ,NPRA, INC) SHEALD40
SHEALOS0

WRD1;WRDZ ARE PRAFILE 1Dy IN A4,A3, SHEALD60
NPRZ 15 N8, OF ALTITUDES, AT 25 HETER INTERVALS SHEALO70
INC IS HZ., OF INCREMENTS PER 25 METERS FBR TEST INTEGRAL. SHEALOB0
. SHEALD90

COMMEN /WINDAT/WSHEARITS0) WV ,ALTL SHEALLO0
DAUBLE PRECISIBN WSHEARSWVITS0) sXFeXL,X13),Y13),YC(3),YS(3),CPA, SHEALLLD
CRBsCOC DXy XX, YT NY SHEA11 20
DIMENSIBN DELV{1D]) SHEAL130
IFINPRB=750)2,2,1 SHFAL150
WRITE(6531WRDL, WRD2 4 NPRE, INC SHEA1160
FPRMAT{1HL, 30X, 26HERRFR IN SHEARS ARGUEMENTS//20X 44543, [9,19) SHEA1170
68 Ty 400 SHEAL180
IFCINC=10)4s%,1 SHEA1190
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710

15.
14
T
105

700

20

235

[zEalekyl

o0

[y N R gl

93
195

701

[z Ra Ryl

194

500
140

INCHE= ING/2
THINCZZ$ING

OxX=25,

NSHR=NPRE—2

DX2=DX/2.

DINC=DX/FLBAT LING}

KODEB = =1

WRITE{6,710)WRD1, MROZ,DINC, X2 e
FORMATI1HL, 20X,y 45HWINDS AND WIND SHEARS FOR WIND PROFILE NUMBER.

11X, A% ABS 2K, BHALTITUDE + 3X y4HHIND »4 X3 BHSHEAR _AT 38X 5
2ZZQHINTEGRATED SHEARS AT,F7.2,17H METER 1
3, 10X, 25HWITH LAST ONE AT ALTITUDE/)

READ AND STORE WIND PROFILE DATA

D 20 4 = 1,NPR, 10
JO9=MIND(J+9,NPRE}

READIS: 13SICALT» (WVIK] 4K=JyJ9}

IF{J=1)15,15,16

ALT1=CALT

68 T# 20

EFICALT-{PRALT+250.1117,20,17

CALT = PRALT+250.

FORMAT [ TX2F6,04 1%y 10E6.2)

WRITE(6,7TO0ICALT

FORMAT(1H1,62HWIND PRAFILE DATA BUT BF SEQUENCE. CORRECT ALTITUDE

1SHAULD BE +F1D.2)

GO TH 400
PRALT = CALT

USE 3-PBINT CURVE FIT T¢ FIND WIND SHEARS QVER ENTIRE ALT RANGE

X{1i=ALT1
NALT=1
X{2)=X{1)+DX
Xi3y=X{2)+DX
YILI=RV{NALT)
Y{Z2)=NVINALT+1)
Y{31=HUVI{NALT+2)

DETERMINE CPEFFICIENTS CBA, COB, CEC BF QUADRATIC IN TRANSFSRMED
COBRDINATE SYSTEM '

NY=(Y(Ll)+¥(3))/2.
COA=(Y(1)-2.%Y(2)+Y(3)}/2.
CAB=(Y([3)~Y(1}) /2,
CaC=Y{2})=-NY

TRANSFARM BACK T@ BRIGINAL SYSTEM

DG 275 J=1,3

XX = J=-2

YOLLI=CPARXXHXX+CPBE XX+ COC+NY
COC=CRC-COB*X{2)/25. +COA*X{2)%X(2)/625.+NY
COB=CAB/25,-2 +CHA¥X(2)/625.

COA=CBA/625,

COMPUTE SHEAR

IFIKEDEB} 195, 194,194

SHEAR = COA%{X{2)+X(3))+( 08

KBDEB = O

HRITE(6y701) X{1)oWVLE)4X(2)s WV (2),SHEAR
FERMATIF10.2,F8.2/F10,2,F8,2,F11.5)

Ga TA 82

INTEGRATE RIGHT HALF

SHR1=SHEAR

SHEAR= CBA*(X(2]+X{3))+CuB

D@ 600 I=1,INCHF

J=INCHF+]

Z=2%[-1

DELVIJ)={ [THINC - Z}*SHRI+Z*SHEARI*DX/THINC/FLBAT{ENS)
IF(KJIDEB) 195+ 140, 141

YEL = Y{2)

WRITE[6,7T02) X{2)+Y{2),SHEARs VEL
FORMATIF1042, FB.29F11.5,2X,1G{F9.2,1H,}}
KODES = 1

6@ T 822

91

SHEA120
SHEAL2L
SHEAIZ22Z
SHEAL2Z
SHEALZ4
SHEAlLZS
SHEA1Z2s
SHEAL27
SHEAl28
SHEALZ91

NTERVALS, /20X ,SHALT +,F6.2SHEAL30

SHEAL3 LI
SHEAL32t
SHEA133¢
SHEA134¢
SHEAL3SY
SHEA136(
SHEA137(
SHEAL3B(
SHEA139¢(
SHEA140(
SHEAL4L(
SHEAL42{
SHEAL43(
SHEAL44(
SHEAL4S5¢
SHEAl48(
SHEALSTC
SHEAl48C
SHEA149¢
SHEA150(
SHEAL151C
SHEALS2C
SHEALS3(C
SHEAL154E
SHEAL155€
SHEAL1S60
SHEAL570
SHEAL580
SHEALS9D
SHEA16Q0
SHEALG1OD
SHEAl620
SHEALS30
SHEAL540
SHEAL&S50
SHEAL&6Q
SHEA1670
SHEA1680
SHEA1650
SHEALT0O
SHEALTIO
SHEALT20
SHEALT3O
SHEAL740
SHEALTSO
SHEA1750
SHEALTTO
SHEAL1780
SHEA1790
SHEAL800
SHEAL810
SHEA1820
SHEAL830
SHEAIB4D
SHEA1850
SHEALB6D
SHEALBTG
SHEALBEQ
SHEAL89G
SHEAL1900
SHEAL910
SHEAL1920
SHEA193D
SHEAL940
SHEALS50
SHEAL960
SHZAL1970
SHEA1980
SHEAL990
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141
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B22

610

82

85

90

400

210

220
230

: . SHEA20G0
SUM DELY T8 GET INTEGRAL. (DELV_THEN HAS SHEA2010
NEW INTERPRETATISN SHEAZ020

SHEAZD30
DELV{L}eVEL + DELVI1) SHEA2040
DP 620 I = 2, INC SHEAZ0OS0
DELV{I)=DELV{ I)+DELV{I~1} SHEA2060
WRITE(65702)} X{2],Y42),5HEARs (DELVIT) (I=1,INC) SHEA2070
VEL = DELV(INC) SHEAZ080

SHEAZOSD
INTEGRATE LEFT HALF SHEAZ100

SHEAZ110
08 610 I =1,[NCHF SHEAZ120
J=INCHF=I+1 SHEAZ130
Z=2¥I=1 SHEAZ140
DELV{J)={{ TWINC=Z }*SHEAR+Z*SHRL )*D X/ TWINC /ELBAT (] NC) SHEA2150

SHEAZ2160
STEP TG NEXT INTERVAL. ST2RE SHEAR IN COMMBN/WINDAT/ SHEAZ170

SHEAZ180
WSHEAR{NALT)=SHEAR SHEAZ190
NALT = NALT + 1 SHEA2200
[F(NALT-NSHR) 85,8590 SHEA2210
X{11=X(2} SHEA2220
o Te 235 SHEAZ2230
ALTL = ALTL + DX¥1.5 SHEAZ240

SHEA2250
ALTL IS N@W ALTITUDE @F FIRST SHEAR SHEAZ240

SHEAZZ2TO
RETURN SHEAZ2280
CALL EXIT SHEA2290
RETURN SHEA2300
END SHEA2310
SUBROUTINE CONVBL (SP1,3P2,SUMIN,SUMBU,WINTYP) DUHT1000

DEUBLE PRECESIBN EMsUPSTRM,VZERG:XFsXTESTI20),RTEST{20} FSTEDY{2) .DUHT1IQIO
LCINP(2)yCOUPL2Y,CHMAG(2]) »PHANG(2): SURINED) , SUNAU{2) ;ATMEG s ASMF 4 DAAMDUHT1020
2y ABML s VLENTH, TERMI, TEXMB, ANGLE, THETA yFACTL y FACT2 s VBARyPI,CAY, CAYP IDUHT1030

3+ TI300)4RES(24300),WRD1{3+40) DUHT 1040
CAMMBN EM,UPSTRM,VIERD, TsRESs FSTEDY XF+XTESTRTEST,ATMEG, DUHT1050
LKKyNTCHUN;NTEST y ITAPE, 1DBEDY DUHT 1060

DJUBLE PRECISIEN DELI.DELZ;HI(3):HB(3!!ARG.RINI2;3).150!2;3)vCBNl.DUHTlDTD

ICANZ2+ TERML,TERM2, TERM3, TERM4, DELAC;FLYTIN _ DUHTIQ8RO
EQUIVALENCE (ABMEGyFLYTIM} DUHT 1085
DINENSION KSTBP(2) DUKT1090

DUHT1091

WINTYP = 0 ¢ o « FIND I[N~ AND QUR- OF PHASE RESPONSE T8 DUHT1092

SINUSSIDAL WIND, FREQUENCY APMEG PUHT1093
WINTYP = 1 . - . FIND RESPANSE T8 WIND PRGFILE AT FLIGHT TIME DUHT1054
FLYTIM. [SECOND INTEGRAL IDENTICALLY = 0, ARTIFICIAL} BUKT1095
DUHT1096

DUHT1100

ITAPE=1 DENGTES A DUHAMEL INTEGRATIGN @F LACAL FARCES - CNA, CMA. DUHT111D

ITAPE=2 SIGNIFIES A DUHAMEL INTEGRATIBN OF THE TRATAL NOURMAL FBRCE DUHT1120

AND THE PITCHING MBMENT - CNA, CMA. DUHT1130
DUHT 1140

INITIALIZATION DUHT 1150
IR = 2 OUHT 1160
NSTP=D DUHTL170
D3 3 J=1l:IR DUHT1180
KSTEP(J}=0 RUHT1190
SUMINIJY=0.0 DUHT1200
SUMBUIIY = 0.0 DUHT1Z210Q
LL =1 OUHT1220
L2 = 2 CUHT1230
L3 = 3 DUKT1240
DELY = (T(L2}-TIL1)) /6.0 . DUHT1250
DELZ = {(TIL3)-TI{L2)} /5.0 DUHT 1240
COHPUTE SINUSZIDAL WIND PREBFILE FUNCTIANS DU HT1270
DURTL280

BPl ALLSWS APTIANAL BUTPUT 8F PPRTIBNS BF THE INTESRATI@NSDUHT1290

8P2 ALLBWS BPTISNAL GUTPUT 8F WIND PRIFILE VALUES. DUHTL300
DUHT1310

NaW = 1 DUHT1315
08 15 N=L1.L3 DUHT L1319
IFIWINTYP}210,200,210 DUHTL320
CALL DMWYDT{FLYTIM-TIN)sMI{N), WIND,NGW) DUHT 1321
NegW = 0 DUHTL222
HAIN)=0. DUHT1323
IF (9P2115415,220 DUHT1324
TIKE=FLYTIH-T(N) DUHT1325
WRITE(6, 2301TIME, WI{N) DUHT1326
FERMAT(10Xs6HTIME =1 FL3444 5%, 13HDWYDT(TINE) =4E13.6/F | DUHT1327,
G T2 15 DUHTL32a
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200

12
500

15

20

504 FORMATILHO;SX4HTIME; 6XSHDELAC +BX4HCENL »IXAHCAN2 6 X 1LHI ¢ 3XSHTERML,
18%SHTERM2; 8X6HSUM-IN, FXSHTERN 3, BXSHTERMA+ BXBHSUM-FU/)

25

30

ooond

40
50

55

60

61
59

58

62
64

65

66
505

68

506
70

19
80
81
B2

83

BS

Ely

410

420
&30

ARG = ASMEG*T(N)
WI{N} = DSINIARG)
HWB(N) = DCAS(ARG)
IF{GP2}15,415412 y
WRITE (655000 TIN)+WIIN}sWEIN}

FARMAT[ 1OXGHT IME =yF10.4¢5X10HSINIARG) =4E13.6,5X10HIB5{ARG)
1€13.6/)

CBNTINUE
IF(@P1)25425, 20
WRITE {6,504}

DG 30 J=1,IR
ba 30 N=L1,L3
RINCJsN) = RES{JyNI#*WL(N]
REULIsHNE = RESUJNI¥WEIN)

MADE=]1 TRAPAZJIDAL
MBOE=2 STMPSBM 5 (END POINT}
MBDE=3 SIMPSHN 5 [MID PHBINT)

IF(DABS(DEL2-DEL1) - -0OD001%DELL)53450,55

CON1L = 2.%*DEL1
CENZ=8.*DELL

MBDE=3

Ga Td &0

CANE = 3.#DEL]
CaNZ=3.*DELL

MEDE=1

D@ 70 J=1,1IR
IF{KSTEP(J)I=1)64,62+61
IFIKSTBPIJI-3159, 70,70
KSTAP{J) = 3
1F{HYDE-2 )64, 64,58

CAN1 = 3,%DELL
CeNZ = 3.%DELL
G2 T2 64

KSTDPIJY = 2

TERML = CONE*RIN(J,1)

TERMZ = COMN2*%RIN{J,2}

TERM3 = CZNL*RAU{J,1)

TERM& = CON2%¥RAULI,2}
SUMIN{J)=SUMINLJ)+TERMLI+TERM2
SUMBUTJ)=SUNPUJ ) +TERM3+TERMY
IF(AP1}7D,70,65
TE{J-1}66, 46, &8

DELAC = 6.0%DEL1

WRITE 16+505) TIL2),0ELAC,CANL, CON2yJ+TERML, TERMZ,SUMINIJI), TERM3,
1TERM4, SUMNBULJ)

FORMATI1XF1G. 41 3EL346413+6E13.6)
G T8 70

HRITE 164506} J+TERMLy TERM2,SUMIN{J} s TERM3 y TERMA s SUMBU{ D)

FORMATIS0X, [3,6E13.6)
CANTINUL

08 89 J=1,IR
IF{KSTAPIJ)-2)BG,480,79
NSTP = NSTP + 1
CANTINUE

IFINSTP — IR}82,300,300
bf 85 J=1,IR
IF(KST@P{J}~3)83,85,85
RIN(Jy1} = RIN[J,2)
RIN{J,2) RIN{Js3)
RBU(J, 1) RBULJ,2)
REULI,2) RAU(J3)
CONT INUE

NSTP = 0

DEL1=DEL2

L3 = L3 +1

L2 = L2 + 1
IFIL3-NTCOUN] 90,990,120
DELZ = {(TIL3)-T(L2))/6.0
FF(WINTYP}410,400,410
CALL DWVDT{FLYTIM-TIL3},WI(3},WIND,NOW)
HB{3)1=0.
IF13P2191,91+420
IF{L3-10)1430,91,491

T IME=FLYTIM-T(L3)
WRITE(6,230)TIME,WI{3)
68 T4 91

93

bugTl3ze
DUHT1340
DUHT1350
DUHT 1360
DURT137¢

" DUHT13B0

DUHTL390
DUHT1400
DUHT 1410
DUHT 1420
DUHTL430
DUHT L440
DUHT 1450
BUHT 1460
DUHTL470
DUHT1480
DUHT L4290
OUHT 1500
DUHT151D
DUHTL520
DUHT L1530
DUHT 1540
DUHT1550
DUHT1560
DUHTL1570
DUHT 1580
DUHT 1590
DUHT 1600
DUHT1610
DUHT 1620
DUHT1630
DUHT1640
DUHT1550
DUHT L6560
DUHTL16TO
DUHTL680
DUHT1690
BURTL700
DUHTLTLO
DUHTL720
DUKTL1730
BUHT 1740
CURTLT50
DUHTL760
DUHTLTTO
DURTL780
DURTET790
DUHT 1800
DUHTL81O
buUrTLE20
DUNHTLB30
DURT1B49
DUHT 1850
DUHTL860
DUHTEBTO
DUHTLE8Q
OURT 1890
OUHT19CD
DUHT1910
DUHTL920
DUHT1930
DUKT 194G
DUHTL950
DUHT19&0
DUHT1970
DUHT1980
DUHT19530
DURT 2000
DUHT2010
DUHT 2020
DUHT 2030
DUHTZ204C
DUHTZ2041
DUHT 2042
DURT 20432
DUHT 2044
DUHTZ204%
DUHT 204¢
DUHT2041
DUHT204¢
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400

at

a8 -

91
23

- 95
100

ARG = APMEG*T{L3}

WIi31= USIN[ARG)

WE{3)= DCASIARG}
IF{BP2)91,91,87
{F{L3-10088+91+91

WRITE [6+5G0) TiL2) WIL{3),WBL)
ba 95 J=1.IR

RIN(J,3) = RES(JL31*WI(3)
RBU[J3) = RES{JGL3IFAR{3)
CANTINUE

IF{MBDE = 2)40,40:119

110 CAN1=0.0

120

300
310
350

(3R NeRxial

oM

aEo0

CBNZ=2.%DELL

MADE=2

Gg TA 60

END AF FILE HAS BEEN REACHED. DSES N3T NECESSARILY INODICATE THE
PRESENCE @F STEADY STATE VALUES.
NSTP = IR

IF{MPDE-2155,554110
IFIWINTYP1310,350,319

SuMpUil) = WIND

RETURN

END

SUBROUTINE DNVDT (T +DER+H IND, NOW)

COMPUTES DERIVATIVE OF WIND VELOCITY (SHEAR) WITH RESPECT TO TIME
BY TRANSFORMATION TO ALTITUDE DEPENDENCE AND SUBSEQUENT INTERPOL—
ATION IN WSHEAR TABLE.

COMMON/HINDAT/HSHEARITS0) WV IT50), ALTL
BOUBLE PRECISION HSHEAR, WV

DX=25.

A = 3279.122

B = ~150.6733

c= 320411

TRANSFORM TO H WETH QUADRATIC CURVE FIT, VALID FROM T = 60 TOD 100.

H= A+ T*(B +C *T})
INTERPOLATION TO FIND DWVDH

N = [{H=-ALTL1)/DX + 1.}
IF{N) 10,10,20

20 IF{N-T50)30, 10, 10
10 HRITE(G6,99} T+H+ALTLI,ALTL

99 FORMATI(37H ARGUEMENT TO DWVDT OUT OF RANGE.

i

¢11H MIN«. ALT =,4E16.8+ 5H USING,EL6.8)
N=1

30 ALTN = ALTL + DX#FLOATIN-1)

[z NzRgl

amoea “ano

DHVDOH = WSHEARIN) - {WSHEAR[N+1)-HSHEARINI /D X#{H-ALTN}
COMPUTE CWYDT

DHOT = B + 2.%¥C*

DER = DWVBH*DHDT

IF{NOW)1004900, 100

COMPUTE WIND AT H

100 IF(H-ALTN-DX#*.5}210,210+110

H MORE THAN 12.5 METERS FROM ALTN — INTEGRATE ONE PART—INTERVAL

110 WIND = WVIN#2)+0.5%{0.5%{WSHEAR [N) +WSHEAR (N +1} ) +DWVOH)

1 #{H=-AL TN~ 0. 5¢0X)
GO TO 300
L
c H LESS THAN 12.5 METERS FROM ALTH — INTEGRATE THWO PART-INTERVALS
c
210 N = N-1

1

WIND = WY{N+2}+0.5% [ WSHEAR{ N1 +3.*WSHEAR{N+1) } %0 ,5%DX
+0 .5 ¢ (WSHEAR (N4L ) +DRVDH}*[H-ALTN}

300 WRITE(6,399)WIND,H
399 FORMATISH WIND, 1P2E16.T)
900 RETURN

END
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1
DUHT2050]
OUHT2060

DUHT2070

DUHT 20801
DUHT2690,
DUHT2100 |
DUHT2110 |
DUHT2160 |
DUHT2170
DUHT 2180
DUHT2190
DUHT2200
DEIHT2210
DUHT2220 '
OUkRT2230 ¢
DUHT2240

DUHT2250
Dunrzzsol
DUHT2270

DUHT2280

DUHT2281

DURTZ2282

BUKT2290

Dwvn1noo|
DWVD1010
DWVD 1020
DWVDL030 .
DWYDLD40 .
DNVD1050 |

DNYDLO0TO
DWYD 1080
DWYD1090 :
DWVYD11400 1
DHYD1110
DWVD1120
OHVDL130
DWVD1140
DWVD1150
DWVD 1160
oWvo1170
DHWYD1150
DWVDLI9O
DWVD1Z00
DWVD1210
ODWYD 1220

T=9E16.8+ 3H H=4E16.BDWVDL230

OWVD 1240
DWYDL250
DHVDL260
DWVDL2T0O
oDWwvpl2a0
DHWVD129¢
DAYD1300
DWYD1310
DWvD1320
DWYD1330
DMVD1340
DHVD 1350
DWYDL360
DWYDE37Q
DWVD1380
DWYD1390
DHVD1400
DWVDL 410
DWVD1420
DWVDL430
DHVD1440
DWYD1450
DNVE1460

:

DRVD1470 '

DHVDL480
DWYDL 490
DHv 01500
DWVD1510
DHVD1520
DWYDL 530
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