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FOREWORD

This final report presents work which was condocted for angley Research
Center (LaRC) ipn response to requirements of Costract NAS1-16983., The work
sresented was performed by REMTECH, Inc., Huntsville, Alabema and is entitled
' 'MINTVER Upgrade For The AVID System'’, The final report consists of three
volunmes,

Volume I: LANMIN User's Manual
Volume I1: LANMIN Input Guide

Volume III: EXITS User’'s and Inpu: CGuide

The NASA technical coordination for tkis study was provided by Ms., Kathryn

E. Worster of the Vehicle Analysis Branch of the Space Systems Division,
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Section 1.0

INTRODUCT ION

The aerotrerma] software developed for use in the AVID system (Ref, 1) is
documerted in three volumes, The first volume Provides a detajled description
of the Langley version of MINIVER (LANMIN) . Volume II provides a users input
guide to the LANMIN code, and Volume IIT gives o description and input guide for
the Explicit Interactive Thermal Structures (EXITS) code,

The overall information flow fogr the merothermsl software in the AVID Sys—
tem .5 given in Fig. 1.1, Volumes I and II cover the conponents within the
dashed lines of Fig. 1.1, and Volume III documents *he remainder of the
software, As shown in Fig. 1.1, the input to LANMIN is made via an input file,
This file is a card image and thos can be treated as card input as discussed in
Section 2, The Preprocessor’s prime function is tg ~roduce this input file, A
description of how to use the preprocessor (PREMIN) is given in U_:tion 3. The
output from LANMIN is documented in Section 4,

The LANMIN Program comsists of §1 Toutines and one painp Program. A compar-
ison of the set of LANMIN routines with the MINIVER rootines is given jipn Teble
1.1. The conduction related routines were ¢liminated from the MINIVER code when
generating LANMIN, 4Al} ¢<onduction related Toutines were incorporated in the
EXITS code documented iz Volume III, Thirteen routines vhich were retainec from
the original MINIVER ccde have been modified, Twenty-two new routines have been
added to the code in creating tke LANMIN version,

1ne flow diagram for the LANMIN code is given in Fig, 1.2. Fonctions and
block datas are listed to the side, The disgram shows the calling hierarchy for

the subroutines., The input to LANMIN jis through the MAIN. An output file :anp

t:

be created and it is generated in VANOUT.
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LANMIN'MINIVER SUBROUTINES

Table 1.1

LANMIN

AIR62
ATMS4
BLOCK
BLOCKA
BINTRP

BTHICK
CONE
CPIAF
CRSFLW
CYT
DEFL

- DETRAL

DOWNID

DSTML
DWNSTM*
ECEKERT
EDPARM
ERF
FATRID®*
FINH
FINPKH
F INPKP

FLAPEH
FLOWe
FMEEAT
FSUBCe®

HANSEN®*

MINIVER

AIR62
ATMS4

BINTRD
#CHEEVY

CRSFLW

DETRAL
DINT

DINT1

DOWNID
#DR IVEL
DWNSTM
ECKERT
EDPARM

FAYRID

#FINALT
FLOW

FSUBC
#GUASS

HANSEN
#INOUTR

LANMIN

INTP1
INTP2
LESILZ
MAIN®

MOLIER®

PCSw+

PMEXPM
PMID

RADEQT®*
REGIME
RHOMCR
SLOPE
SPCHI=
SPFP

STHEAT

SWCYL
SWCYL2#

MINIVER

HB8OO
#MATRES
MOLIER
#MPROPS
#NEVT
#OPTMYZ
OVLAVC1
0v432
PCSW
PLOTS
PMI XPM
PMID
#PRINTA
RADEQT

RHOMUR
#SETMUP
SPCHI

#STABLE
#STOCK

SWCYL
SWCYL2

LANMIN

SWCYL3
TBLIN
TINTSG
TRENS®
VANOCT
VRAT1
VRUNL
WVRINP®

MINTVER

SWCYL3

TBLIN
NT6

TRANS

VRUNL
WRINI
WRTOUT
WYROS

®These Subroutines Have Been Modified.
#Conduction Related Subroutines.,
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Section 2.0

CARD INPUT

The card input to LANMIN has been broken into sixteen functiona!

These areas are as follows:

(1)
(2)
(3)
(4)
(5)
(6)
(7
(8)
(9
(10)
(11)
(12)
(13)
(14)
(15)
(16)

Title

Timing Parameters and Print Control
Trajectory Data
Atmosphere Data
Flowfield Cptions

Flow Angle Data

Angle of Attack Option
Crossflow Data
Transition Criteria
Beat Transfer Options
Heating Multipliers
Trensformations
Surface Condition
Gecmetry Data

Initial Conditions
Control Parameters

areas.

Most of the iasput for these areas involves specifying the valoes for the '¥W’

array.

A.

A definition of all the elements of the 'W' array is given in Appendix
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(1) TITLE

Format (1844)
Case Descriptice

(2) TIMING PARAMETERS AND PRINT CONTROL

Format (3F20.6)

CARD COLTMN INPUT VALTE

NO

110 a tmte v ey T
21-40 atl Printout interval 1, sec (W(2))
41-60 t2 Second time, sec (W(3))

N —2 1-20 At2 Printout interval 2, sec (W(4))

21-40 t3 Third time, sec (W(5))
41-60 At3 Printout interval 3, sec (W(6))

3 1-20 td4 - Fourth time, sec (W(7)) h
21-40 ‘kCALQ Calculatiif interval factor (W(8))

Note: If less than three printout intervals are cdesired,

Wwe

the unused perameter must be inpot as zeroc.

- (3) IRAJECTORY DATA
) Forrat (3F20.6, 2F10.€)

CARD COLTMN INPUT VALUE B
- NO.
] —;—‘ 1-20 Number of time dependent table entries (W(50) limit = 50)
:i 2 1-20 Time (t), sec (W(51)—W(100))

% 21-40 Altitude (z), ft (W(101)—V¥(150))
g? 41-60 Velocity (v), ft/sec (W(151)—W(200))
61-70 Argle of Attack (a), degrees (W(211)—W(260))

71-80 Yea» Angle (8), degrees (W(€51)—W(700))

i
4
o 6
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(4) ATMOSPHERE DATA

Format $(I3, F10.6)

LOCATION
FORMAT (I3)

OPTION OR DATA
FORMAT (F1c.5$)

010

Atmosphere/Freestreanm Properties Option Flag (ATFLAG)

Freestream properties are defined uwsing the 1962 U,S,
Standard Atmosphere. Trajectory data are required irput,

Wind tunnel inpuot option -

Freestream static temperature and pressure are input in
locations 451-3500 and 501-550, respectively, as 8 function
of iime. The time data and freestream velocity data are
input in the TRAJECTORY DATA card set with the altitude
(z_ ) set equal to zero,

Freestream static temperature and pressure are input in
locations 451-500 and 501-550, respectively, as a function
of altitude, Altitude values are ipput in locations
401-450, Trajectory data (time, altitude, velocity and
angle of attack) are required input.

Freestream properties are defined using The 1963 Patrick
Air Force Base (PAFB) Atmosphere. Trajectory dats are

required input,

Freestream properties are defined using The 1971 Vandenberg
Reference Atmosohere. Trajectory data are required input,

Freestream properties are defined using The 1973 Vandenberg
Hot Day Atmosphere. Traiectory data are required inaput,

Freestream properties are defined using The 1973 VYandenberg
Cold Day Atmosphere, Trajectory data are required input,

Freestream properties are defined using The 1971 Kennedy
Hot Day Atmosphere. Trajectory data are required input,

Freestream properties are defined vsing The 1073 Xennedy
Cold Day Atmosphere. Trajectory data are required input,

400
401-450
451-500

501-350

Freestream Properties Data Input as Follows:
Number of table entries (Limit S0) Enalt:
Table of altitude dats, ft

[ ]

Table of freestreanm temperatures, R

Table of freestream pressures, 1b/sq ft




(S) FLOWFIELD OPTIONS

Format 5(I3, F10.6)

LOCATION OPTION OR DATA

FORMAT (13) FORMAT (F10.6)

031-036 Flowfiel!d and Local Pressure Option Flags (FF)
046-048

35,

36.

38,

Flowfield and pressure option flags are irpot begirning in
Location 031. A total of 9 locations are .vailable
(031-036 and 046-048). The first flovfield option flag
must be input in Lo:ation 031, followed by additional
flowfield and pressure option flags, as needed. Location
pumber must be nsed in ascending order., Flowfield and
pressure flags always occur in pairs except for FF = 39
(Swept Cylinder) and FF = 29 (Prandtl Meyer expansion),

Flowfield Options:

Sharp Wedge Shock Angle,

The skock angle for a sharp vedge is determined from a
built-in table of sharp wedge shock angle as a fanction
of vurstream Mach number and the wedge or flow deflection
angle., The wedge angle is input,

Sharp Conme Shock Angle.

The shock angle for & sharp cone is determined from an
internal table as & function of the coze half-angie and
the opstream Mach number, The cone balf-angle is input,

Oblique and Normal Shock.

°
The actual shock angle is input. An angle of 90 ripreccnts
a normal shock,

Parallel Shock.

Used alone or as a last option to indicate tlLat . swvept
cylinder or parallel shock solution is desirei (no pressure
flag reeded), The angle~of-attack or shock angle is input,
For swept cylinder the input angle is the (90-A) where

L is the sweep angle in degrees.
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LOCATION OPTION OR DATA
FORMAT (13) FORMAT (F10.6)
031-036 Locel Pressure Options:

D46-C48 14,

15,

16,

17.

18,

28,

INPUT Cp as & function of M, for the location W(649) = 1.0,
Data Stored in TCPM( )} = Cp, THCP{ ) = M_ , NCPMT = number of
¥ach Numbers,

Tangent Wedge Pressure Coefficient,

The locel pressure coefficient for a tangent wedge is deter—
mined from a built-in table as a function of the wedge angls
and the upstream Mach number. The wedge angle is input,

Tangent Cone Pressure Coefficient.

The iocal pressure coefficient for a tangent cone is detzrmined
from a bouilt—in table as a fonction of the cone half-angle and
the upstream Mach pumber, The cone hslf-angle is input,

Oblique Surface Pressure.

Provides pressure solution for a scrface whose shock anmgle is
slightly greater than the surface angle-of-attack or flow de-
flection angle, The shock angle must be known and input under
the flowfield shock option (flowfield option 38). The input

pressure angle is the surface angle-of—attack or flow deflection
angle,

Modified Newtonian Pressure - Oblique Shock.

Local pressure is calculated as a function of the local slope.
Local tot 1 pressure is used with this option,

The local Lody angle is input,

Prandtl-Meyer Expansion:

Thkis option provides a Prandtl-Meyer expansion and is used fol-
lowing any ore of the lccal pressure options., The input angle

is the angular difference between the two slopes (flow turning

angle),

(6) FLOW ANGLE DATA

Format 5(I3, F10.6)

LOCATION OPTION OR DATA
FORMAT (13) FORMAT (F10.6)
037-045 Flow Angle Data Input.

The engles required ss irput by the flowfield options are imput
beginning in location 037, These datas must be input in the same
order as the flowfieid optioa location requiring their input.
{i,e., the angle input in location 037 must correspond to flow-
field option in location 031, etc.}). All angles are input in
degrees,




(7) ANGLE OF ATTACK OPTION

Forwmat 5(I2, F10,6)

LOCATION

OPTION OR DATA
FORMAT (I3) FORMAT (F10.5}
Angle-of-Attack Optinn
Aozles dmpot dp locaticzs (37 ard 03
the program to accounnt for angle-of-
desirable for other angles input in
045 to be edjusted for angie—cof-at
control parameters must be isput:
261 1, Initialized {n Maic
262 2, Initialized in Main
263 3. Varies sngle in Location 039 (irput
264 4. Varies anple in Location 040 (inmput
265 5. Varies angle in Location 04. (imput
266 6. Varies amgle in Location 042 {input
267 7. Varies angle iu Location 043 (inmput
268 8. Yaries angle in Locationm 044 (input
269 9. Varies angle in Location 045 (imput

data)
data)
data)
data)
data)
date)}

data)

-t
>



(8) CROSSFLOW DATA

[ EERIL e

Format 5(1I3, F10.6)

LOCATION
FORMAT (13)

OPTION OR DATA
FORMAT (F10.6)

202

Crossflow Option Flag (CFFLG)

Constant Width Rsctangle (Ideal Gas).

This method assumes a corstant width rectangle and ideal
gas chordwise velovity gradient, Required inputs are
corner radius, Rc, aand width, Do'

Constant Width Re:tangle (Real Gas).

This method assum2s & constant width rectangle and
r:a2] gas chordwis: velocity gradient. Required inputs
are width, Do, and the velocity gradient correction
factor, U. The term U can be varied from 0.31 for e
flat surface to 1.0 for a swept cylinder.

Sharp Edged Delta Configurations (Ideal Gas).

This method assumes a sharp edged delta configuration
and ideal gas chordwise velccity gradient., Required
input is the delta sweep angle A.

Delta Configuration (Real Gas),

This metbod assumes & delta configuration and real gas
chordwise velocity greadient, Required inputs are the
delts sweep augle, A, end the velocity gradient
correction fnctor,'ﬂ. A sharp edged delta configuration
is representel by U=0,31. An ipput of U=1.0 produces
crossflow on a pcinted cone whose half anglie is (90-1).

202

203

204

205

Crossflow Data Input
Rectangle Width, Do (ft)
Delta wing sweep angle, A (deg)

Real Gas velocity gradient correction factor, U

Rectangle corner radius, Rc (ft)




(9) TRANSITION CRITERIA
Format 5(13, F10.6)

LOCATION OPTION OR DATA
FORMAT (1I3) FORMAT (F10.6)
027 Transition Criteria Option Flag (TRFLAG)
i. Tkis option aljows transition from laminar to turbulent flow :o
Occur at a particular time in .he trajectory. The time (sec)

when transiticn begins is input in leocation 014, The time (sec)
when fully turbulent flow is reacked {8 input im lccation 020,

2, This option is the same as optior 1, except transition is from
turbulent to laminar,

3. Trarsition ®ased on the Reynolds puzber Re . Input requirements
are the onset Reynclds number (PARA1, loca%io: 014) and the fully
turbulent Reynolds number (PARA2, locatior 020).

.
4. Transition based on R e » Inpuot requirements are onset
Reynolds number (P ?Aﬁ, location 014) and the fully turbulent
Reynolds number (PARA2, location 020).

5. Transition %ased on (MDAC-E transition parameter), Required
inputs are the orset value of U (PARA1, location Cl14) and the
fully turbulent value ¢+ ¥ (PARA2, location 020). The parameter
“ is defined by the equation,

. . 0.2
v o= )
Reg [M° (pece/“e) ]

6. Transition based on | (see option 5), Tran.ition onset
determined from built-in curve of | as a functic: of angle of

attack. The perameters PARAI and PARAZ are not r<uired ip-ut,
Transition zone length is determined from the ratic,

Lty 1rr3’ Mrans ONSET

This ratio is input in location 028, if desired. If ny value i3
input the program will select a veluoe from 2 built-in table of
Yog,, Ree versus ratijo,

7. Transition based on built iz curve dats of onset Re versns
M (Rockwell International criteria). Trensition zone length
determined in the same manner as option 6,

L
8. Transition based on R p /M . Input requirements are onset
value (PARA1, location 0145 and the fully turbulent value (PARA2,
location 020). Nominal values are 150. and /7 x 150 respectively,

Trensition Data

014 PARA1

e e—

620 PARA2

028 Transition Zone Length Ratio




(10) HEAT TRANSFER OPTIONS

Format 5(I3, F10.6)

LOCATION OPTION OR DATA
FORMAT (I3) FORMAT (F10,6)
011

Heat Transfer Method Option i 1g (HTFLAG)

Fay-Riddell Stagnation Poirt Method.

Required input data are nose radius R, (location 012) and
flowfield cptions 38 and 18 with shock and pressure angles
ef 90 degrees. An option available (location 315) will
allow dissociation to be considered (Lewis no, = 1.4) or
not considered (Lewis no, = 1.0,

Cato/Johnson Swept Cylinder Method.

Required input data are local cylinder radius (location
012), sweep angle A (location 017), flowfield option 38
with a shock angle of 90 degrees, and flowfield local
pressure option 18 with a pressure angle of (90-1) degrees.

Eckert’'s Reference Enthalpy Flat Plate Method.

Required input dats are the running length (location 013)
and Mangler transformation factors for both laminar and
turbulent flow {locations 015 and 01¢, respectively).,

Eckert/Spalding—Chi Flat Plate Method.

Required input data are running length, L (locatiom 013)
and Mangler transformation factors for both laminar and
turbolent flow (location 015 and 016, respectively), If
the Von Karman Reynold’s Analogy factor is desired,
input a 1,0 in location 319 otherwise it vses Colburn’s
equation,

Boeing P Flat Plate Method.
Required input is the ronning length L (location 013).

Modified Beckw.th/Gallagher Swept Cylinder Method,
Required input data are local cylinder radius (location
012) and flowfield option 39 with a shock angle of {90-2).

Boeing Peby Swept Cylinder Method.
Required input data are locsl cylinder radiug

(location 012) and flowfield option 39 with a fyock angle
of 90-1),

Lecs, Detra and Hidalgo Hemisphere Method., :
Required input data hemisphere nose radius RNb (location

012), running length L (location 013), local body slope &

(location 017), flowfield opiion 38 with a shock angle of

90 degrees and flowfield option 18 with a local slope angle

of 5,

13

¥
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9. Bertin and Goodrich, Leeside Orbiter Heating,
Requires Fay and Riddell input (Ry = 1 foot for full scale)
and wiadward wsl] enthalpy for W(Z1). If wW(21) « 0.0 during
input, W(21) = 480 BTU/1bm (2000°R wali),

10, Busknell and Veinstein, Flag Reattachkment Beating,
Topot is the same as for b -t transfer option 4 pius Flap
length is {nput in W(22). Running ‘ength is 4o the hinge
line, If separation ard reattachment does not occur, option
4 methods are used,

11. Fivel, Fin-Plate Peak Interferenc: Heating. Irput is the
same as option 4, which is the default option if the fir
shock detaches, plus special valnes for this option.

IF ®¥{30) = G the fin angle is used, IF W(30) = 1.0 the
angle of attack is added to the f:~ angle, and IF W(30) = 2
the yaw angle, B, is added to the iin angle, The length
from the finp leading edge to point of interest along the
fin is input in W(25). The fin angle relation to the

local flow at g = B =0 is input in W(26),

.0

315

Dissociation Option

This option is vsed with the Fay-Riddell stagnation point
equetion (HTFLAG = 1,0, location 011),

0. Dissociation considered (Lewis number = 1.4)

1. Dissociarion mot considered (Lewis number = 1.0)

14



(11) HEATING MULTIPLIERS

Format 5(I3, F10.%)

LOCATION OPTION OR DATA

FORMAT (I3) FORMAT (F10.6)
Muoltiplication Factor Input
Heat transfer multiplication factors can be input as s
constant value, 8 function of trajectory time and/or a
functicn of upstream Machk pumber. All tores inpnt options
may be used, if desired, All multiplier values are
multiplied together to obiain an overali value.

018 Constant Multiplier (Laminar)

19 Constant Multiplier (Turbulent)

320 Number of Time Dependent Table Entries (Limit 310)

321-330 Time Table, sec

331-340 Multiplier Table (Laminar)

341-350 Multiplier Table (Turbulent)

360 Number of Mach Number Dependent Table Entries (Limit 10)

361-37¢ Mach Number Table (Log,, ¥_)

371-380 Multiplier Table (Laminar) (Log,, hi/hu)LAM

381-390

Moltiplier Table (Turbulent) (Log,, hi/hn)TCRB




(12) TRANSFORMATIONS

Format 5(I3,

F10.6)

LOCATION OPTION OR DATA
FORMAT (13) FORMAT (F10.6)
319 Reynold’'s Analogs Factor
0. Assumes Colburn’s Reynold’s Analogy factor defined zs
3/3
S = (Pr) ! (Generally used for design)
1, Assumes Von Karman Reynold’'s Analogy factor defined by
§
S=1+35(CH" [(P_-1) + 1n ([5P + 11/6)]
f r b 4
{(Generally used for prediction)
029 Virtoval Origin Option (VRFLG)
O. Uses the geometric ronning length in the heat transfer equations,
1, Corrects the geometric running length to accoun: for the omset of
transition, Uses the corrected running length in the tu bulent
keat transfer equations,
Mangler Trensformation Factors
015 Laminar Fartor = 3 Cone
016 Turbulent Factor = 2 Comne
(13) SUBFACE CONDITION
Format 5(I13, F10.€)
LOCATION OPTION OR DATA
FORMAT (13) FORMAT (F10.6)
021 Vindward Bottom Centerline Wall Enthalpy (Btu/lbm).
Used with heat transfer option (9) for orbiter leeside heating
Material Emissivity
023 Emissivity (must be > 0.0)

16



(14) GEOMETRY DATA

Format S5(I3, F10.6)

LOCATION OPTION OR DATA
FORMAT (13) FORMAT (F10.6)

Geomecry Data Input (Constant)

012 Nose or Lesding Edge Radius, ft
€13 Geometric Rinning Length, ft
017 Local Slope or Sweep Angle, deg

Geometry Data Input (Function of Time)

560 Number of Table Entries (Limit 10)

561-570 Time, sec

571-580 Nose Radii, ft

581-590 Running Length, ft

591-600 Local Slope or Sweep Angle, deg

601-610 View Factor (not used)

354 Surface Distance to start of turbulent boundary layer, The

value input ie location 354 is subtracted from the total
running length input in location 013 to provide the pew
ronning length for turbulent heating.

(15) INITIAL CONDITIONS
Format 5(13, Fi0,6)

LOCATION OPTION OR DATA
FORMAT (13) FORMAT (F10.6)
]
024 Initial Temperature, F
316 Integrated Convective Heat Flux, Btu/sq ft

17
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(16) CONTROL PARAMETERS

Format 5(13, F10.6)

LOCATION OPTION OR DATA
FORMAT (13) FORMAT (F10.6)
209 Continui Option

0, Convective HBeating Load iritialized,

1, Convective Heating Load not initialized,

314 Rarefjed Geometry Option (NFCS)
0. Sharp cone rarefied equations nsed

1, Flat plate rarefied equations unsed

611 Body Point Number

641 Program Input Control Parameter (JFEK)

—_— ——— — B

This parameter must be the last entry in the Control
Parameter Card Set {(must be > 0.0).

1. Read new case data using title, timing parameters
and trajectory data from Previous case,
(Cses al}] unchanged case data from previous case. )

2, End of input data (use with last case),

3. Read pew title and timing parameters and Die trajectory
data from previous case,

(Tses all unchanged case data from previous case.?

4. Read new title, timing, trajectory and case dats
(Initially zeros full W array)

5. Same a5 1 (except zeros all cese deta from previous case),

€. Same as 3 (except zeros all timirg parameters and case
data),

642 Print Option (JFQQ)
0. Normal Miniver Printout
1., Normal Minjver Printout plus VANOUT (summary) printout

2. VANOUT printout only

18



643

No output file from VANOUT created

1. OUTPUT FILE from VANOUT created
646 Rarefied Flow Option (NONCON)
O, Continvum flow equaticns are used throughout flight
1, Contiznvum and rarefied flow eguations are used,
depending on flow regime encountered during flight,
648 Outpct Crits Optior
0, Englisk
1, Metric
649 Pressuore Coefficient Input Option (JFCP)
These cards follow €41 specifications
Card 1 NCPMP (I13)
Card 2 M_, Cp (2F10.6)
Card 3 M., Cp (2F10,6)
O, Pressure coefficients are not input
1, Pressure coefficients are input (Flowfield option 14).
650 Cone Flow Option (NSB)

This option is used only when rarefied flow conditions
are considered (Control Parameter 646.)

Uses sharp cone correlations

. Uses blunt cone ccrrelations
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Section 3.0

PREPROCESSOR INTERACTIVE INPTT

This section contains descriptions of the subroctines used by the preyro-

cessor code PREMIN, PREMIN is an intersctive preprocessor ccde for LANMIN,
PREMIN creates a file that is in the same card image format as discussed in Sec-
tion2,.0and iz veed g5 the inpet file for LANMIN, The primary information in-
civded in this file {s the 'W’ array. A definition of all the elements of the
‘W' array is given in Appendix A,

The PREMIN program consists of 18 routines and one main program, and is ca-
pable of creating a new cutput file or modifying an old one. The routine INPUT
is uvsed to input the file to be modified and the routine OUTPUT is used to

create the output file., A macro flow diagram of PREMIN is ipcluded in Figure

3-1.

3.1 MAIN

MAIN performs the task of managing the rest of PREMIN, The drcerrination
of whether PREMIN is to create a new output file or modify an cid vutput file is
made within MAIN, After the method is determined, MAIN callys the required
rootines in their proper sequence a case at a time, The variables trazsferred
in Common or used as control flags by MAIN s:ze:

IIN — Interactive Input - FORTRAN Unit Number
IorT Interactive Output - FORTRAN Cnit Number
MFLAG=0 English unitsg
MFLAG=1 - Metric units
FLAG=0 Create new output file
FLAG=1 - Modify o0l1d ocitput file
JFLAG=1 - Previcus case deleted
INSERT=1 Current case inserted
TFLAG=1 - TITL1 currently defined
FNAMSG - Name of inpot
JFKS Program Input Control Parameter (W(641)) for the
previous case
20
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NC ~ Case number

ND — Number cases deleted

NI — Number cases inserted

TITL1 — Title of a set of cases

NCPMT - Number of Mach numbers in CP vs, Mach number table
NCPMTS — Saved value of NCPMT from previous case

TMCP - Mach number arrey for CP vs. Mach number table
THCPS - Saved values of TMCP array from previous case

TCPM = CP array for CP vs., Mach number table

TCPMS — Saved velues of TCPM erray from previous case

v — Array of values created and modified by PREMIN

(always in English units) (see Appendix A for complete
description)

LA - Final asrray copied to output file, Copy of '¥' array

except changed to desired cutput units,
3.2 SUBRGUTINE INPUT

Subroutine INPUT is called by MAIN and performs two functions. If IB which
is the parameter passed in the subroutine call equals 2 then INPUT 2eros out the
values in the W array according to the Program Input Controi Parameter of the
last case and returns to MAIN,

IF IB=1 then INPUT reads an existing LANMIN input file for the purpose of
PREMIN cresting a new LANMIN input file, INPUT first zeros out the W array ac-
cording to the Program Input Control Parameter of the last case snd then resds
ip data for a single case from the input file. INPUT keeps track of the current

case number and inserts and deletes cases.

3.3 SUBROUTINE MODIFY

Subroutine MODIFY is called by MAIN to mcdify the W array for the current
case. MODIFY calls a requested subroutine in order to modify or redefine a
specific section of the W arrey. MODIFY is also capable of changing the value

of a specific W number,

3.4 SUBROUTINE TIMING

Subroutine TIMING is called by MAIN or MODIFY to define the Timing Parame-
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ters and Print Control values. TIMING assigns values for W(1) throogh W(8) and

checks to see if the pumber of print times exceeds 100. SUM equals the total

number of print times,

3.5 SUBROUTINE TRAJ

€ut-outine TRAJ is called by MAIN or MODIFY to define the trajectory data
to be used. TRAJ obtains this date from a user stpplied trajectory file cor o~
teractively via the terminal,

If the trajectcry is read from a trejectory file, TRAJ first deter: ines
whether Beta data is inclunded and the number of time dependent table entries,
TRAJ then reads ALT, VEL, Angle of Attack, and YAW Angle (if included) for each
TIME. After obtsining the trajectory data from the trajectory file, TRAJ will
display the trajectory date on the terminal 20 lines at a time waiting for a
carriage return between pages, After display TRAJ gives the user the opportuni-
ty to modify the trajectory data,

The format for the trajectory file is an A80 for the title on 1ine one.
Line two contains the Beta flag using an I2 and the cuzber of trajectory .imes
using an F10,5, The rest of the file contains the trajectory data u-.ing ecither
8 4E15.4 or a SE15.4, depending on whether or not the yaw angle Jats is incluod-
ed.

The otber method of creating the trajectory data is via the terminal by in-
putting e line at a time, After defining the trajesctory in this manner, TRAJ
proceeds to display the trajectory data on the terminal as described above,

After the trajectory data table is displayed on the terminal, the user is
given the opportunity to modify part or all of the trajectory. TRAJ enables the
nser to insert, delete, or change a line of the trajectory. After modification,

the trajectory is displayed on the terminal as before.

22



bl il ol b etk L T R

Once the user is satisfied thai the trajectory is complete TRAJ will emable
the user to create a rew trajectory file with a nzw user supplied file name.
The variables used in TRAJ are:
FNAM1 — The filename of the trajector file,
LINE The pumber of 2 line at the trajectory table,

TITLE Title of the trajectcry file,
BFLAG=1 YAW Angle included with trajectory.

3.6 SUBROUTINE ATMS

Subroutine ATMS is called by MAIN or MODIFY to select the Atmocsphere option

to be used.

3.7 SUGBROUTINE WNDIUN

Subroutine WNDIUN is called by MAIN or MODIF™ if the Atmosphere Option 2
was selected, VWNDTUN defines the Atmospheric data for a Wind Tunnel case.
WIDTUN sets values for T and P, for each time point of the trajestory NPTIS is

the number of t.me points.

3.8 SUBROUT'NE ATMDTA

Subroutine ATMDTA is called by MAIN or MODIFY if the Atmosphere Option 3
was selected, ATMDTA is the routine the user uses to define his own set of At-
mospheric data. ATMDTA asks for the number of Altitude entries (NALT) and then

asks for the valunes of Altitude, T, ,and P_ for eack ertry.

3.9 SURROUTINE HEATIN
Subroutins HEATIN is called by MAIN or MODIFY if s Besting Indicator case
is desired. HEATIN sets the '¥W’' array velues for a 1 ft, radius sphere with a
[ ]

wall temperature of O F and a Lewis number of 1,0, BEATIN uses the Heat

transfer option 1 which is the Fay and Riddell Stszustion Poiot Method, BEATIN
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Uses the OBLIQUE Shock Flowfield option with & shock angle of 90 . The modified

Newtonian Pressure opt:

-]
10T is used with the body amgle of $¢ » HEATIN alco sers

the Print nption to 2 which sets the outpot for Summervy Prinpe only.

3.79 STBROUTINE HTRMTD

Stbroctine HIRMID s called by MAIN 5r MODIFY to select tre Heat Trezsfer

Mithod to be used, HTR¥TD sets the valves for the parametars required by tkhe

Beat Transfer Option. After thege velues are given, ATRMTD sets tha wg: ! tem~

&

Ferature, wall emissivity, and continuvation option. ETRMTD lets the user speci~

fy whether he wants Rarafied flow and virtoal origin options, HTRMID checks if

the ravefied flow Option was selected, Rarefied flow cannot be nsed by Heat

Transfer Optiors 2, 3, £, 7,9, 10, or 11,

3.11 SUBROUTINE HIMULT

Subroutine HTMULT ig cslled by MAIN or MODIFY if a H.at Transfer Maoltipli-

cation Fsctor is desired,

There gre 2 option types and HTMULT allows tre czger

to decide {f Xe wish

€S i use each type, If option 1 iz ckosen, a Lumicz-¢ a3

Turbulent factor must de supplisd,

If optica 2 is chosen, the wnomber o times

must be suppliied. For ¢each time a Laminar and tarbulent muitipiier must be sup—-

»lied. I¢ option 3 i selected, the number of Mach numbers must be sapplied.

For esch Mach number, & Leminar and tarh

“tient multiplier must Le suppiied,

HTMULT converts these last multipliers to log values, For opticss Z amd 3,

there must be a minimum of 2 and & marimum of 10 entries,

3.12 SUBROUTINE TRANS
Subroutine TRANS s celled by MAIN of MODIFY to select the transition op~

ticn to be used. TRANS then requires the bighest and lowes- values or ratic for
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the tiansition region depending on the option selected.

3.13 SUBRCUTINE CROSS
Sabroutine CROSS is called by MAIN or MODIFY if a Cross Flow ad:cstment is

A

neeled. (ROSS selects the Criss Flow aCiustment oprisn to be nsed ang " asks
for dats depeuding or wh
3.14 SUBROUTINE FLOW
Subroutine FLOW :5 called b5 MAIN cr MODIFY to set the flowfield and local
pressore options, The Parameter ID is passed through the subroutine call. If
ID=1 then FLO¥ will create a new set of flowfield data, If ID=2 th>n FLO¥ modi-
fies 81 01d set of flowfield data. If ID=2 then the flowfield data must be
transferred from the W a-rav toc the flowfield and “ocal pressure arrays. FF is
the flowfield option array. FFA is the array containing the angles correspond-
ing to the flowfield option. P is the local pressure option array. PA is the
arrey coznteining the angies ¢orresponc rg to the local pressure opticm. Onpce
converted, Fi OW echos the pairs of flowfield and local pressure options with op—
tion abreviaticons and corresponding angles., If no change: are desired, thesn
FLOW is exited. Otkervise, TLOW rrovides a table of flowfield and local pres-
sure cptions with cption pumbers. Tie user must select optioms by pairs with
corresponcing angles, Choosing optionm -1. for tkhe flowfield option and the
local pressure option sigrifies that no more optiorns sre to be included. If the
CP vs. Mach number tsble pressure option i8 chosen, FLOW requires s filerame
containing the table, or the number of table ectrees, snd M_and CP for each
entry. The format for the CP vs, Mach number file is an I3 on line one for the
nuzber of Mach numbers, The remaining lines contain the Mack number and the
pressure coefficient using a ZFi0.6 format. After a’l options are selected,

FLOW echos the pairs of options. If the options are correct, the flowfieid and
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local pressure Arrays are converted to the W array. FNAMS is the variadble for

the filename of the pressure coefficient vs Mach number table,

3.15 SUBROUTINE TDGEOM

Subroutine TDGEOM is called by MAIN or MODIFY if time dependent Geometry is

needed, First, the number of time dependent entries is set, Then the time, ra-

dius, length, and slope or sweep angl are required for each entry,

3.16 SUBROUTINE CONTRL

Sobroutine CONTRL is cslled by MAIN or MODIFY to set the LANMIN contrel

flags., CONTRL sets the body point number for the ase, the print option, outpot

tnits option, and the program input control parameters for the case, CONTRL

asks if LANMIN will create an output file and if the current case is the first

of 8 set of streamline cases, If the case is the first of ¢ set of streamline

cases subroutinme STREAM is called,

2.17 SUBROUTINE UNITS

Subroutine UNITS is called by MAIN to copy the vorking W array inte che

output WW array., If MFLAG=1, then metric nnits are required and UNITS coaverts

the W¥ array into Metric units.

3.18 SUBROUTINE STREAM

Subrcutine STREAM is called by CONTRL if a set of streamline cases is to be

created. If a streamline file is created by STREAM, it will be used by OUTPUT,

STREAM first checks if the time depenldent geometry option was selacted, If

it was, then streamline cases can not be used and STREAM returns control to

CONTRL. If time dependent geometry was not used, then STREAM opens & temporary

26
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file to store the data for the streamline cases, Next, STREAM determines the
shock and local pressure options to be used by the streamline cases from the
previous case. STREAM then requires X distance, shock angle, body angle, and
bedy poiot numbe: for each streamline case, STREAM writes these values and the
"W’ number that these values are to be stored in to the streamline file. The
parailel shock and Prandt-Meyer pressure options doa't require both the shock
and body angles to be input, A npegat:ive value of X indicates the end of the
streamline cases.

The variables used by STREAM are:

X - X distance

SA - Shock angle

BA - Body angle

BP - Body point number

CASE - Case number

IPRT - Program input control parameter
J1 = 'W’' index for CASE

J2 ~ 'W' index for X

J3 - 'W' index for SA

J4 -~ 'W' index for BA

Js - 'W' index for BP

Jé = 'W' index for XPRT

JK - Flag used to mark parallel shock or Prandt—Meyer cases.

3.19 SUBROUTINE CUTPUT

Subroutine OUTPUT is called by MAIN to write the 'W' array values for a
case to the output file, FNAM4 is .ne variable for the filename of the output
file, OUTPUT opens this file uniess previously opened. Next OUTPUT writes the
data for cthe current case to the ouotput file according to the program input con-
trol parameter of the previous case. OUTPUT wri'es to the file the title, tim-
ing parameters, and print control, the ramber of time dependent trajectory table
entries, the trajectory data, and ine case data, The last W of the case data to
be written to the file is the program input control parameter, OUTPUT checks to
see if the case just written is the first of a set of streamline cases., ISTRM=1

indicates streamline cases. If streamline cases are indicated, them OCGTPUT co-

27



pPies the streamline cases to the OUTPUT ‘ile from the temporary streamline file,

After the last streamline case is written to the OUTPUT file, OUTPUT sets the
program input control parameter for the last streamline case. OUTPCT then

Closes and deletes the temporary streamline file and returns to MAIN.

b UG AL LR A L L
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Secticn 4.0

OUTPUT DESCRIPTION

The printed ontput from LANMIN comes in two forms. The detailed printont
for tach time point is given if JFQQ = 0 or 1. This detailed printout cortains
the varisbles listed in Table 4.3, The definitions and urnits are given in Ta%ie

4.1 for each of the variables printed,

If the summary printcut is selectsd (i.e, JFQG = 1 or 2) the o~zttput con-
teins the variables showrn in Table 4,2, This table contains = listing of twelve
time dependent variables for each body point. The wariaole and vnits are clear-
ly labeled on the output, The summary page can bo obtainsd for two sets of out-
put units. If W(648) = O the output is in English units and .f W(648) = 1 the
output is in Metric units as lustrated in Table 4.2,

An output, tape or file, can be created from LANMIN if W(643) = 1.0. The

output file is & card image of the printed sumTAary page.
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Tabdle 4.1
INTERMEDIATE PRINT OUTPUT PARAMETERS
VAR IABLE DEF INITION UNITS
TI¥E TIME (SEC)
ZINF ALTITUDE (FT)
VINT FREESTREAM VELOCITY (FI/SEC)
AINF FREESTREAM SPEED OF SOUND (FT/SEC)
VE EDGE VELOCITY {FT/SEC)
REINF FREESTREAM REYNOLDS NO./FT (1/FT)
REL FREESTREAM I: 'NOLDS NO. ( — )
NINF FREESTREAM MACH NO. ( —)
MU UPSTREAM MACH NO. ( — )
ME EDGE MACH NO, (—)
o L RUNNING LENGTH (FT)
’ BN NOSE RADIUS (FT)
PR PRANDTL NUMBER ( —)
EMS*F EMISSIVITY ® VIEW FACTOR ( — )
PINF FREESTREAM PRESSURE (LBF/SFT)
PU UPSTREAM PRESSURE (LBF/SFT)
PE EDGE PRESSURE (LBF /SFT)
= PT POST SHOCK TOTAL PRESSURE (LBF/SFT)
ALPEHA LOCAL ANGLE OF ATTACK (DEG)
= CF/2 LOCAL SKIN FRICTION COEF./2 ( —)
E TAU ¥ VALL SHEAR FORCE (LBF/SFT)
= FREESTREAM TEMPERATURE (F)
= UPSTRZAM TEMPERATURE (F)
= EDGE TEMPERATURE (F)
- POST SEOCE TOTAL TEMPERATURE (F)
- ECKERT REFERENCE TEMPERATURE (F)
- pp REFERENCE TEMPERATURE (F)
WALL TEMPERATURE (F)
= FREESTREAM STATIC ENTHALPY (BTU/LBM)
_ UPSTREAM STATIC ENTHALPY (BTU/LBM)
~ EDGE STATIC ENTHALPY (BTT/LBM)
3 TOTAL ENTHALPY (BTU/LBM)
= ECKERT REFERENCE ENTHALPY (BTU/LBM)
- pp REFERENCE ENTHALPY (BTU/LBM)
- s ¥ALL ENTRALPY (BTU/LBM)
= SWEEP ANGLE (DEG)
= . FREESTREAM DENSITY (SLUG/CFT)}
UPSTREAM DENSITY (SLOUG/CFT)
tf EDGE DENSITY (SLUG/ CFT)
il POST SFOCK TOTAL DENSITY (SLUG/CFT)
§j ECKERT REFERENCE DENSITY (SLUG/CFT)
¢ pp REFERENCE DENSITY (SLUG/CFT)
WALL DENSITY (SLOG/CFT)
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TARAZ

FF FLAG
ANGLE

NC L
NC T

7,

KSTB
KSTRB

ESTB
KSUB

PARA
PCTT

NSUB C
B IDEAL

B RECOV
T RECOY

QCONY

QCTOTAL

QR TOT

Q NET
QN TOT

TRAD EQ

QC Cw
QC O4T

LAMINAR TRANSITION PARAMETER

FREESTREAM VISCOSITY

UPSTREAM %V ISCOSITY

EDGE VISCCSITY

POSTSJOCKE TOTAL VISCOSITY
ECKERT REFERENCE VISCOSITY

pu BEFERENCE VISCOSI(Y

WALL VISCOSITY

TURBTTENT TRANSITION PARAMETER

FLONFIELD FLAZ NUMBER
ANGLE FOR CORRESPONDING FLAG

LAMINAR BEAT TRANTTER COEFFICIENT
TURBULENT HEAT TRANSFER COEFFICIENT

LAMINAR RECOVERY ENTHALPY
TURBTLENT RECOVERY ENTHALPY

LAMINAR HEATING RATE
TCRBULENT HEATING RATE

LAMINAR TIME DEPENDENT MULTIPLIER
TURBTULENT TIME DEPENDENT MULTIPLIER

LAMINAR MACH NO. DEPENDENT MULTIPLIER
TURBULENT MACH NO, DEPENDENT MULTIPLIER

TOTAL LAMINAR MULTIPL IER
TOTAL TURBULENT MULTIPLIER

TRANSITION PARAMETER VALUE
PERCENT TURBTLENT HEATING/100

HEAT TRANSFER COEFFICIENT
IDEAL GAS AIR HEAT TRANSIER COEFFICIENT

RECOVERY ENTHALPY
RECOVERY TEMPERATURE

HEATING RATE BASED ON HW
HEATING LOAD FOR TV

WALL RADIATION RATE AT TV
WALL RADIATION LOAD AT TW

NET HEATING RATE (GQCONV-QR)
NET HEATING LOAD

RADIATION EQUILIBRITUM WALL TEMPERATURE

COLD WALL HEATING RATE (T¥ = 0)
COLD WALL EEATING LOAD

(—

(LBF-SEC/SFT)
(LBF-SEC/SFT)
(LBF-SEC/SFT)
(LDF-SEC/SFT)
{LBF-SEC/SFT)
(LBF-SEC/SFT}
(LBF-SEC, SFT)

()

(DEG?

{LB¥/SFT-SEC)
(LBM/SFT-<EC)

(BTT/LBX)
(BTTU/LBM)

{BTU/SFT-SEC)
(BTU/SFTI-SEC)

(—)

( —)

( —)
( —)

‘—)
(— )

(—)

« —

(LEdA/SFi-SEC)
’.BTC/ER‘SFT"R)

(BTT/LBM)
(F)

{BTT/SF1->EC)
(BTU/SFT)

(BTU/SFT-SEC)
(BTU/SFT)

(BTU/SFT-SEC)
(BTU/SFT)

(F)

{BTU/SFI-SEC)
(BTU/SFT)
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PRy R

1

w(s)

BLLRIRA L L

¥{6)
w(7)
v(8)
¥(9)
¥(10)
W(11)

¥(12)

f
*
f
be
%
3
£
¥

APPENDIX &

¥ ARRAY DESCRIPTION

/SYMBOL  VARIABL ‘DFFINITION
Tl = 1 ifirst -slaticn time. time 1)
DTT = 4t1  ‘“delta time step bSetweer time 11 gng t2}
T2 = 1t2 f{time 2
DTZ = 4tZ (deits time step between and t3
T3 = t3 (time 3)
DT3 = At3 (delta time step between t3 and t4)
T4 = td (time 4)

DTCALC (ECALC cslculation interval factor)

(Open Location)

ATFLAG (atmospheric freestream properties option flag)
HTIFLAG (NHFLAG = heat trsnsfer method option flag)

BN = RN(nose raiius or local cylinder radius, leading edge
radiuvs, ft,)

EL {(runniag length, ft,)

PARAl (transition dats’

ENL (2nd power of Mangler transfo-mation fector for larinar flow)
ENT (fifth power of Mangler trernsformation factor for turbulent fiow)
PHI (sweep angle, A, local siope, &, deg.)

AKL = (constant laminar multiplicetion factors)

AKT = (constant turbulent multiplication factors)

PARA? (tramsition data)

¥indward B-ttom Centerline Wall Enthalpy (Btu/lbm)

Flap Length (ft) for heat transfer option 10

EMIS (emissivity > 0): If (EMIS.LE.0)EMIS=0.8

¢
TIN (igitial temperature, F)

A-1



V(25)

0 R AR ey e 4 1

¥(26)

¥(27)
v(28)
v{29)

¥(30)

V(32)
¥ (33)
V(34)
w(35)

w(36)

w(37)
w(38)
w(39)
W(40)
W(41)
W(42)
W(43)
W(44)

W(45)

SR UTLE NI L R s 5 R

W(46)
W(47)

W(48)

O LU R LU
e 4N R L

. ¢ W(49)

¥%(50)

¥(31) -

Fin Length to Point of interest for Heat Transfer Option 11 (ft)

Fin Angle at a = B = 0 for Heat Trensfer Option 11 (Deyg)

TRFLAG (transition criteria option flag!

FLFAC (transition zone length ratio)

VRLFLG (virtual origim option)

Fin Option Flag O = Fin angle
1 =a + Fin arngle
2 =B + Fip angle

GF (1)

GF{2) =
GF(3) =

GF(4)

GF(5)

GF(6)
BLFA(1)
BLFA{(2)
BLFA(3)
BLFA(4)
BLFA(S5)
BLFA(6)
BLFA(7)
BLFA(8)
BLFA(9)
HH(1) =
HH(2) =

HH(3) =

FF(1)——

FF(2)

FF(3)

-_—

FF (4)

FF(S)

FF(6)——

Flowfield and local pressure option flags

(ALFA (1) = BLFA(1) + ATAK)

(ALFA (2) = BLFA(2) + ATAK)

= ALFA(3) degree

ALFA(4) degree

ALFA (5 degree

ALFA(6) degree

ALFA(7) degres

ALFA(8) degree

ALFA(9) degree

FF(7)-——--l

|
FF(9)———

FF (8)

(Open Locatioan)

(add ATAK

(add ATAK

(add ATAK

(add ATAK

(add ATAK

(add ATAK

(add ATAE

Flowfield and local pressure option flags

ENTR (number of t.ajectory points)

degree

degree

to ALFA if
to ALFA if
to ALFA if
to ALFA if
tc ALFA if
tc ALFA if

to ALFA if

w(263)
W(264)
W(265)
W(266)
W(267)
w(268)

W(263)



W(51) = TZ(1)
L] '

. —_—) (Trajectory Time, sec)

SRR |

W(100)= TZ(50)

W(101)= ZZ(1)
L l

. ———> (Trajectory Altituvde, feet)

W(150)= 2Z{50)

(151)=  VZ(1)
. |

. -— (Trajectory Velocity, ft/sec)

¥(200)= VZ(50)

——; W(201)= CFFLG (crossflow option flag)

- ¥W(202)= DSUBO (crossflow rectangular width, Do, ft)

¥(203)= ELMBDA (delts wing sweep angls, A (deg))

W(204)= TUDOT (real gas velocity gradiernt correction factor, Uj

W(205)= CORNR (rectangle cormer radius, Rc {£t))

¥(206)=
. I

. —> {Open Locations)

¥(208)=

¥(209)= CONFLG (continuity option)

W(216)= (Open Location)

M!

W(211)= A1(1)
- '

B

> (Trajectory positive a, degree)

Y(260)= A1(50)———

W(261)= 1, —— Built into L added to W(37):
| If (W(261).LE.0)W(261)=1,0
-

¥(262)= 2, i program a added to W(38):

—_— eff If (¥(262).LE.0)¥(262)=2.0

A-3




v E'“'

RN AT

LB SR

LI A |

W(315)=

¥(316)=
¥1317)=
Wi318)=

Wi3135;=
¥(320)=

W(321;=

W{(330)=

W(331)=

W(340)=

3.-—--‘ Values aeff addad to W(129)
4, : must be aeff added to W(<¢))
5. : input for Qs added tc ¥i41)
€ !‘—~‘ te de Tss added to Wi42)
i ! added to Goep 8lled to Woa3)
8. ; body qss 89Ced to Wiag

§.-—— angle Tere 8CC2el to Wog4s

~==>{0pen Locations)

NFCS (raref.ed flag 0 - sharp cone Ooptior used
1 - flat plate opticc used)

NLEW (Jissuciation flag 0 - Lewis number = 1,4
1 - Lewis number = 1.0)

@CSTMA {Integrated cenvective heat flux, Btu/sq ft)
{Open Locarion)
‘Open Locatiorn)

RANFLG (skir fricticn 1 Karman Reyneids 8x0lcgy used)

(Flag 0 Colbursn's equaticn psed)
ENT2 (zumber of meltipliers read in as furcticn of time)
Lieit 10
TKI(I)————-—_
"—-——> {Table of multiplier tires, sec)
TX1(10) ——
AKL2 (1) ~——o

!

—

l
ARL2(10) ——

(Table of laminar eultiplier factors)



¥(341)= ART2(1)——
. I

. -— (Table of turbulent multiplier factors)

W(350)= AKT2(10)—-

W(3s51)=
L] I
. -_—) (Open Locations)
1
W(353)=

W(354)= XJUNC (surface distance to start of turbulent boundary layer, ft)

W(358)= -
. !

. ———> (Open Locations)

W(339)=
W(360)= ENM3 (number of Mach dependent multipliers)

W(361)= THACB(I)-———-—-l
. !-—~> (Log, ) (Mo )
¥(370)= THACH(10)

W(371)= AKL3(1)
. I

n)laminar multiplier
W(380)= AKL3(10)—

¥(381)= AKT3(1)'——‘—“"

u)turbnlent multiplier
W(390)= AKT3(10)—n

W(391)=
. l

. —> (Open Locations)

W{399)= -
¥(400)= ENALTZ (Table of wind tunnel freestream Properties, limit 50)

W(401)= FSALT(1)———
- '
. ==——> (Table of aititude data, ft)
. |
W(450)= FSALT(50)——




L3

¥(451)=

¥(500)=
¥(501)=
¥(550})=
w(551)=
W(559)=
%(560)=

W(561)=

W(570)=

W(571)=

¥(580)=

K{581}=

¥(590)=

W(591)=

¥{600)=

¥(601)=

¥(610)=

¥(611)=

FSTEMP (1) ——
|
—_—> (Tnble of wind tunnel freestream temperatures,
| R)
FSTEMP(50)—
FSPRES (1) —
|
— > (Table of wind tunnel freestream pressnre,
I 1b/8q ft)
FSPRES(50)—

e ———— e e

> {(Open Locations)

ENT3 (Number of Table Entries for Geometry as Function of Time)

™ (1) ————o

~———> (Body Geometry is Varying with Time, Sec)

——> (N.se Radius, Ft)

~———> (Ruaning Length, Ft)

—> (Local Slope or Sweep Angle, Degree)

PHIZ (10)

——> (Open Locations)

Body Point Number

A-€



¥(612)=

(640)=
¥(641)=
W(642)=
¥(643)=
W(644)=
W(645)=
¥(646)=
W(647)=
W(648)=
Y(649)=
¥(650)=

(651)

'(%00)“*“"“-‘

> (Open Locations)

<FX (Input Control Flag)

JFQU (Print Option)

Output File from VANOUT

(Open Location)

JFGO (Initislization Option)

NONCON (Rarefied Flow Option)

(Case Number)

Output Units Option, O.-English, 1.-Metric
JFCP (Pressure Coefficient Input Option)

NSB (Cone Flow Option for Rarefied Flow)

|
———> (YAW Angle B, degree)
|

A-7
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APPENDIX B

SAMPLE CASES

Two sample cases are presented in this appendix which exercise both the
PREMIN and LANMIN codez, The components shown here follow those depicted in
Fig, 1.1,

Heating Indjicator Sample Case

The inpot for a heating indicator run is rather straight-forward using PRE-
MIN. After the execution command, units selection, and printout selection, the
trajectory is input, PREMIN then displays the trajectory data twezty lines at a
time waiting for s carriage return before displayicg the next twenty. After the
trajectory is input, the atmospheric option is chosen., The preceeding steps are
standard in most input, If the heating indicator opticn is selected, the re-
maining input is much simpler than for most other options. During execution of
PREMIN, if the answer to a question is an end of file character, then PREMIN
will stop execution., If the answer to a question is incompatible with the read-
ing format, then the guestion will be zeasked until an acceptable answer is re-
ceived,

The PREMIN interactive input is fcllowcd by a listing of the input trajec-
tory file, The first line of the trajectory file contains the title, The
second line contains a Beta flag and the number of trajectory table entries,
The third line through the end of the file contains the trajectory data, Each
line of trajectory data contains a time, altitude, velocity, angle of attack,
and, if the Beta fiag eguals one, the yaw angle, A listing of the PREMIN output
file follows the trajectory file, The LANMIN output listing is given last, The

summary output is labeled with units and is self expianatory.

B-1
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PREMIN INTERACTIVE RUN
HEATING INDICATOR CASE

RUN PREMIN

INTERACTIVE INPUT TC LAPC MINIVER = LANYIN

OUTPUT FILE METHOD

1. CREATE A NEW OQOUTPUT FILE
2. MODIFY AN EXISTING OUTPUT FILE

OFTION SELECTED ?
1

DO YOU WANT TO INPUT DATA IN ENGLISH OR METRIC ?
ENGL I SH

INTERACTIVE INPUT FOR CASE 1

SPECIFY PRINTOUT INTERVALS

INITIAL TIME (SEC)

0.0

PRINTOUT INTERVAL 1 (SEC) DELTA TiIME
25.0

SECOND TIME (SEC)

500.0

PRINTOUT !NTERVAL 2 (SEC) DELTA TIME
14.0

THIRD TIME (SEC)

1200,0

PRINTOUT INTERVAL 3 (SEC) DELTA TIME
29.0

FOURTH TIME (SEC)

1825.3

ARE THE PRINTOUT TIMES CORRECT 1
Y




./

TRAJECTORY INPUT

DO YOU HAVE A TRAJECTORY [INPUT FILE ?
YES

WHAT IS THE FILE NAME ?

REENTRY.TRY

ORIGIfNAL reie 12
OF POOR QUALITY

TIME ALTITUDE YELOCITY ANGLE ATTACK

OOV @~JO W\ & NN —

N—‘—n—_‘-—.—.—“—.—‘
OO~V BN —

(SEC)

C.2000€+00
0.4530E8+02
0.9030£+02
0.1353E+403
0.1803E+C3
0.2253E+03
0.2703E+03
0.3153€E+03
0.3603E+03
0.4053E+03
0.4503E+03
0.4953E+03
0.5453E+03
0.5693E+03
0.5933E+03
0.6173E+03
0.6413£+03
0.6653E+03
0.6893E+03
0.7133E+03

(FT)

0.3G63E+06
0.3738E-06
0.3515E+06
0.3295E+06
0.3080E+06
0.2880E+06
0.2697E+06
0.2563E+06
0.2502E+06
0.2470E+06
0.2446E+06
0.2425E+06
0.2400E+06
0.2388E+06
0.2377E+06
0.2366E+06
0.2353E+06
0.2337E+06
0.2320E+06
0.2323E+06

(FT/SEC)

0.2457E£+05
0.2453E+05
0.2462E+05
0.2464E+05
0.2466E+05
0.2465E+05
0.2461E+05
0.2447E+05
0.2422E+05
0.2392E+05
0.2361E+05
0.2328BE+05
0.2288E+05
0.2268E+05
0.2247E+05
0.2225E+05
0.2202E+05
0.2178E+05
0.2153E+05
0.2126E+05

(DEG)

0.4113E+02
0.4126E+02
0.4121E+02
0.4046E+02
0.4065E+02
0.4190E+02
0.3939E+02
0.4071e+02
0.4174E+02
0.3995E+02
0.3928E+02
0.3966E+02
0.3907E+02
0.3932E+02
0.3902E+02
0.3925E+02
0.3948£+02
0.3997E+02
0.4001E+02
0.4025e+02

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

TIME
(SEC)

0.7373E+C3
0.7613E+03
0.7853E+03
0.8093E+403
0.8333E+03
0.8573E+03
0.8813E+03
0.9053E+03
0.9293E+03
0.9533E+03
0.9773E+03
0.1001E+04
0.1025E+04
0.1049E+404
0.1073E+04
0.1097E+04
0.1121E+04
0.1145E+404
0.116GE+C4
0.1240E+04

ALTITUDE
(FT)

0.2303E+06
0.2279E+06
0.2252E+06
0.2223E+06
0.2190E+06
0.2153E+06
0.2114E+06
0.2076E+06
0.2056E+06
0.2025E+06
0.1972E+06
0.1922E+06
0.1872E+06
0.1826E+06
0.1796E+06
0.1766E+06
0.1725E+06
0.1675E+06
0.1619E+06
0.1500E+06

VELOCITY
(FT/SEC)

0.2098E+05
0.2068E+05
0.2036E+05
0.2002E+05
0.1965E+05
0.1924E+05
0.1879E+05
0.1830E+05
0.1776E+05
0.1718E+05
0.1654E+05
0.1587E+05
0.1513E+05
0.1435€+05
0.1357E+05
0.1279E+05
0.1201E+05
0.1122E+05
0.1044E+05
0.8336E+04

ANGLE ATTACK
(DEG)

0.4046E+02
0.4014E+02
0.4016E+402
0.4016E+02
0.4027E+02
0.4040E+02
0.4012E+02
0.4C30E+02
0.4001E+02
0.4200E+02
0.4090E+02
0.4075E+402
0.3987E+02
0.3943E+02
0.3953E+02
0.3975E+02
0.3896E+02
0.3812E+02
0.36697E+02
0.3407E+02

B-3



41
42
43
44

TiME
(SEC)

0.1302E+04
0.1364E+04
0.14265+04
0.1488E+04

ALTITUDE
(FT)

0.1339E+06
0.1174E+06
0.1062E+06
0.861.£+05

VELOCITY ANGLE ATTACK

(FT/SEC)

0.6757E+04
0.5342E+04
0.4064E+04
0. 2917E+04

(DEG)

0.2820E+02
0.2305£+02
0.2027E+C2
O.1647E+C2

45 .1550E+04 0,7635E+05
46 JI612E+04  0,5744E+(C5
47 L6T4E4C4 D,41675+405

0

48 0.17365+04 0,27
8
0

oo

49 L18E0E+C4 3
50 19252404 =0,2000E+01

00
NO
o0
NO

YOU WISH TO CHANGE ANY OF THE TRAJECTORY INPUT ?

YOU WISH TO WRITE THIS INPUT TC A FILE ?

TRAJECTORY INPUT IS COMPLETE

ATMOSPHERE D/~
OFTIONS . 1962 U.S. STANDARD ATMOSPHERE
WIND TUNNEL OPTION
INPUT ATMOSPHERIC DATA(ALT, T=INF,P-INF)
- 18963 PATRICK AIR FURCE BASE ATMCSPHERE
1971 VANDENBERG REFERENCE ATMOSPHERE

1
2
3
4
5.
OPTION SeLECTED ?

4

1963 PATRICK AIR FORCE BASE ATMCSPHERE

IS THIS OPTION CORRECT ?
YES

DO YOU WANT TO RUN A HEATING INDICATOR ?
YES

HEATING INDICATOR

FAY AND RIDDELL

RADIUS = 1 FT SPHERE
WALL TEMP = 0 DEG. F
LEWIS NO, = 1.0

SUMMARY PRINT ONLY

B-4



S e TR,

S T e s

CONTROL FLAGS

YOU ARE COMPLETING INPUT FOR CASE 1

WHAT IS THE BODY PGINT NUMBER FOR CASE e

1001

SHOULD LANMIN CREATE AN QJTPUT FILE FOR CASE 17
YES

OUTPUT UNITS OPTIONS

0. ENGL | SH
1. METRIC
— OPTION SELECTED ?
o.
IS CASE 2 ALONG THE SAME STREAML INE
AS CASE 17
NO
INPUT CONTROL FLAG
1. NEW CASE FOLLOWS USING TITLE, TIMING AND TRAJ.
DATA FROM PREVIQUS CASE
Z. END OF INPUT (LAST CASE;
3. NEW CASE FOLLOWS USING TRAJ.DATA FROM PREVIOUS CASE.
NEW TITLE AND TIMING, INITIAL CASE DATA UNCHANGED.
4, NEW CASE FOLLOWS USING NEW TITLE, TIMING, TRAJ. AND CASE DATA,
CINITIALLY ZERO W ARRAY)
5. SAME AS (1) EXCEPT ZERQ ALL CASE DATA FROM PREV:JUS CASE
6. SAME AS (3) EXCEPT INITIALIZE ZERO ALL TIMING AND CASC CATA

OPTION SELECTED ?

*¥*¥% [NFUT COMPLETE FOR CASE |

3 3 3% % %

DO YOU WANT TO MAKE ANY MOD!F ICATIONS TO CASE 12

NO

B-5



ILE

I

CREATE CUTPUT F

?

CREATED

i}

EREEEEER

£

LET

M

e Co

-
t

OUTPUT

FHEEXEE XN

T

T T TP v 0 VAT T WITRRTY W F%. FRRTCONCUTUNTRT SN AW o e T m
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ORIGINAL PAGE i3

LISTING !
TRAJECTORY FILE i OF POOR QUALITY

HEATING INDICATOR CASE

STS=1 REENTRY TRAJ. (ORBiTER)

H
N SO DL A U SIPINUTN FREPETR F 8 § RO APRE I W

0 50.00000
0.3000€+00 0.3963E+06 0.2457E+05 C.4113E+02
0.4530€+02 0.3738E+06 0.2459E+05 0.4126E+02
0.9030E+02 0.3515E+06 0.2462E+05 0.4 21E+02
0.1353E+03 0.3295E+06 0.2464E+05 0.4C46E+402
0.1803E+03 0.3080E+06 0.2466E+05 0.4065E+02
0.2253E+C3 U.2880E+06 0.2466E+05 0.4190£+02
0.2703E+03 0.2697E+06 C.2461E+05 0.3939E+02
0.3153E+03 0.2563E+06 0.2447€+05 0.4071E+02
0.3603E+03 0.2502E+06 0.2422E+05 0.4174E+C2
0.4053E+03 0.2470E+06 0.2392E+05 0.3995E+02
0.4503E+03 0.2446E+06 0.2361E+C5 0.3928E+02
0.4953E+03 0.2425E+06 0.2328E+05 0.3966E+02
0.5453E+03 0.2400E+06 0.2288E+05 0.3907E+02
0.5693E+03 0.2388E+06 0.2268E+05 0.3932E+02
0.5933E+03 0.2377E+06 0.2247€+05 0.3902E+02
0.6173E+03 0.2366E+06 0.2225€+05 0.3925E+02
0.6413E+03 0.2353E+06 0.2202E+05 0.3948E+02
0.6653E+03 0.2337€+06 0.2178E+05 0.3997£+02
0.6893E+03 0.2320E+06 0.2153E+05 0.4001E+02
0.7133E+03 0.2323E+06 0.2126E+05 0.4025E+02
0.7373E403 0.2303£+06 0.2098E+05 0.4046E+02
0.7613E+03 0.2279E+06 0.2068E+05 0.4014E+02
0.7853E+03 0.2252E+06 0.2036E+05 0.4016E+02
0.8C93E+03 0.2223e+06 0.2002E+05 0.4016E+02
0.8333E+03 0.2190£+06 0.1965E+05 0.4027E+02
0.8573E+03 0.2153E+06 0.1924E+05 0.4040E+02
0.8813E+03 0.2114E+06 0.1879€+05 0.4012E+02
0.9053E+03 0.2076E+06 0.1830€E+05 0.4030E+02
0.9293E+03 0.2056E+06 0.1776E+05 C.4001E+02
0.9533E+03 0.2025E+06 0.1718E+05 0.420CE+(C2
0.9773E+03 0.1972E+06 0.1654E+05 0.409CE+02
0.1001E+04 0.1922E+406 C.15872+405 0.4075E+02
0.1025E+04 0.1872E+406 0.1513E+05 0.3987E+02
0.1049E+04 0.1826E+06 0.1435E+405 0.3943E+02
0.1073E+04 0.1796E406 0.1357e+05 0.3953E+02
0.1097E+04 2.1766E+06 0.1279E+05 0.3975E+C2
0.1121E+404 0.1725E+06 0.1201E+05 0.3896E+02
0.1145E+04 0.1675€E+06 0.1122E+05 0.3812£+02
0.1169E+04 0.1619E+06 0.1044E+05 0.3697€+02
0.1240E+04 0.1500E+06 0.8336E+04 0.3407E+02
0.1302E+04 0.1339E+06 0.6757E+04 0.2820E+02
0.1364E+04 0.1174E+06 0.5342E+04 0.2305e+02
0.1426E+04 0.1062E+06 0.4064E+04 0.2027€+02
0.1488£+04 0.8910E+05 0.2917€+04 0.1647E+02
0.1550E+04 0.7635E+05 0.1915E+04 0.1086E+02
0.1612e+04 0.5744€+05 0.1151E404 0.7790E+01
0.1674E+04 0.4167€+05 0.8000E+03 0.7720E+01
0.1736E+04 0.2760E+05 0.6810E+03 0.7090E+01
0.1860E+04 0.3337E+04 0.5120E+03 0.3780E+C1
0.1925E+04 -0.3000E+01 0.2020E+03 ~-0.1220€E+0"
B-7
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RENMTECH IrC.

¥Wind Tunnel Sample Cuse

The examples case given herein corresponds to the results presented in
Volume I Fig. 7.15 and 7.16 for X/L = 0,1, 0.2 and 0.3. The problem solved is
heating to the bottom centerline of an orbiter using the effective ronning
length concept. In the wind tunmel case, time is used to denote different run
conditions, Since the effective running length changes with angle of attack and
angle of attack with run conditiors, the time dependent geometry option is used,

Tbe PREMIN interactive listing is followed by the PREMIN output file. The
output listing from LANMIN resulting from the PREMIN output file is given last.
The output lisiting contains the intermediate print as well as the summary page.
The description of the intermediate output symbols and units is given in Table
4.1. The summary print follows eack case, Cases 1, 2, and 3 are for body
points 100, 200 and 300 corresponding to X/L = 0,10, 0.20, and 0.30 respective-—
ly. The heating load in the summary print has no meaning for 8 wind tunnel case

where time is a ron number indicator.
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INTERACT I VE
WIND TUNNEL

PREMIN
RUN CASE

RUN PREMIN

INTERACTIVE INPUT TO LARC MINIVER « LANMIN

OUTPUT FILE METHOD

1. CREATE A NEW OUTPUT FILE
Z. MODIFY AN EXIST NG OUTPUT FILE

OPFTION SELECTED ?
!

DO YOU WANT TO INPUT DATA IN ENGLISH OR METRIC ?

ENGL ISH

INTERACTIVE INPUT FOR CASE 1

SPECIFY PRINTOUT INTERVALS

INITHAL TIME (SEC)

1.0

PRINTOUT INTERVAL 1 (SEC)
1.0

SECOND TIME (SEC)

4.0

PRINTOUT INTERVAL 2 (SEC)
0.0

THIRD TIME (SEC)

0.0

PRINTOUT INTERVAL 3 (SEC)
0.0

FOURTH TIME (SEC)

0.0

ARE THE PRINTOUT TIMES CORRECT 1?7
YES

UELTA TIME

DELTA TiME

DELTA TIME

B-15
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LI

TRAJECTORY INPUT

DO YOU HAVE A TRAJECTORY [NPUT FILE ?
NO

WHAT IS THE NUMBER OF TRAJECTORY POINTS 7 (50

4

Will BETA VALUES Bt
NO

INPUT ?

TRAJ P

e

MAX | MUM)

TYPE IN THE F LLOWING TRA.ECTORY VARIABLES SEPERAT D BY COMMAS

e T

ME (SEC),ALTIT

1.0,0.0,3816,0,20.0

2

2.0,0.0,3821.0,29.86

3

3.0,0.0,3821.0,39,58

4

4.0,0.0,3859.0,39,98

50 TIMES MAXIMUM
SOELFT),VELOCITY(FT/

o~

SEC),ANGLE OF ATTACK (DEG)

TIME ALTITUDE YELOCITY ANGLE ATTACK
(SEC) (FT) (FT/SEC) (DEG)
1 0.7000E+01 0.0000E+00 0.3816E+04 0.2000E+02
2 0.2000E+01 0.0000£400 0.3821E+04 0.2986E+02
3 0.3000E+01 0.0000E+00 0,3821E+04 0.3998F+02
4 0.4000E+01 0,0000E+00 0.3859E+04 0.3998E+02
DO YOU WISH TO CHANGE ANY OF THE TRAJECTORY INPUT ?
NO
DO YOU WiSH TO WRITE THIS INPUT TO A FILE ?
YES
WHAT IS THE NEW FILE NAME ?
TRAJLFIL

TRAJECTORY INPUT |S COMPLETE

- e = e m e = e e = -

ATMOSPHERE CATA
OPTIONS 1. 1962 U.S. STANDARD ATMOSPHERE
2. WIND TUNNEL OPTION
3. INPUT ATMOSPHERIC DATA(ALT, T=INF,P=-INF)
4. 1963 PATRICK AIR FORCE BASE ATMOSPHERE
5. 1971 VANDENBERG REFERENCE ATMOSPHERE
OPTION SELECTED ?
2.0

WIND TUNNEL OFTION

I$ THIS OPTION CORRECT ?
YES

B-16
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WIND TUNNEL OPTION

INPUT STATIC TEMPERATURE AND PRESSURE AS A FUNCTION OF TiIME,

TIME AND FREESTREAM YEL. ARE INPUT IN TRAJ. DATA W!TH ALT. SET = 2.0

4 VALUES REQUIRED = = = = - _

T=INF(R),P~INF(LB/SFT"

1
94,7,8.064
2
95.0,8.208
3

85.0,8.208
4

96.9,12.672

ARE ALL INPUTS CORRECT ?

YES

DO YOU WANT TO RUN A HEATING INDICATOR ?

HEAT TRANSFER METHOD

NO

OFTIONS 1.
2.
3.
4,
5‘
5.
7.
8.
S.
v,

1.

HEM| SPHERE STAGNATION PQOINT

CATO/ JOHNSON SWEPT CYL INDER

ECKERT REF. ENTHALPY FLAT PLATE METHOD
ECKERT/SPAULD ING~-CH | FLAT PLATE METHOD
BOEING RHO- i FLAT PLATE METHOD

BECKW I TH/ GAL L AGHER SWEPT CYL INDER METHOD
BOEING RHO-MU SWEPT CYLINDER METHOD
LEES/DETRA-HIDALGO HEMISPHERE DISTRIBUTION
LEESIDE ORBITER HEATING

FLAP REATTACHMENT HEATING

FIN-PLATE PEAK NTERFERENCE HEATING

OPTION SELECTED ?

4.0

SHOULD RAREFIED FLOW HEATING BE INCLUDED >

NO

IS THE HEAT TRANSFER OPT ION CORRECT ?

YES

B-17
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4, ECKERT/SPAULDING=CH I FLAT PLATE METHOD

RUNNING LENGTH (FT) 7

.2097

SURFACE DISTANCE TO START OF TURRULENT B.L.

THIS DISTANCE 1S SUBTRACTED FROM T-£ RUNKING LENGTH
FOR TURBULENT HEATING CALCULATIONS,

DESIRED LENGTH 2

0.0

IS AN AUTOMATIC VIRTUAL DRIGIN COBRECTION OF
NO

TUREULENT MANGLER FACTDR 2

L6687

LAMINAR MANGLER FACTOR ?

1.0

Wy
U
[RA)

REYNOLDS-ANALOGY FACTOR

O COLBURN
1. YON KARMAN

DESIRED FACTOR ?
1.

ANY CHANGES ?

NO

* % ¥ WALL CONDITIONS % * #
ALL TEMPERATURE (DEG F) 7
.C

ALL EMIS

“

WiTY 7

O X O X

* ¥ % CONTINUATION OFION % * &

DO YOU WANT TO PROVIDE AN INITIAL HZATING LOAD GT 0.0 {(BTU/SQ.FT) ?
NO




DO YOU WANT TO USE A HEAT TRANSFER MULTIPLICATICN METHOD ?

NO

TRANSITION OPTIONS
OPT IONS TIME DEPENDENT: LAM TO TURB
TIME DEPENDENT: TURB TO LAM
REYNOLDS NO, DEPENDENT
RE-THETA
MDAC-E TRANSITION
MDAC-E TABLE LOOK-UP
NAR RE VS ME TABLE LOOK-UP
RE-THETA/ME

O d W BANN —

OPT ION SELECTED 17
1.0

Y. TIME DEPENDENT: LAM TO TURB

TRANSITION BEGINS AT TIME(SEC) ?
3.2

FULLY TURBULENT AT TIME(SEC) ?
3.6

ANY CHANGES ?

NO

DO YOU WANT CROSS FLOW ADJUSTMENT OPTION ?
NO

B-19
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FLOWFIELD AND LOCAL PRESSURE OPTIONS

----- FLOWFIELD = = =~ = = = - = - = = = PRESSURE = = = = - =~
. FLOWFIELD TYPE NOT NEED 1. PRESSURE TYPE NOT NEEDED

. SHARP WEDGE SHOCK ANGLE 1. INPUT CP VS MACH NO. TABLE

« SHARP CONE SHOCK ANGLE 2. TANGENT WEDGE PRESSJRE
. OBLIQUE AND NORMAL SHOCK (90 DEG) 3. TANGENT CONE PRESSURE
. 4
5
6

m
O
[}

PARALLEL SHOCK (PRES NCT NEEDED) . OBLIQUE SURFACE PRESSUFE
.« MODIFIED NEWTONIAN
. PRANDTL-MEYER EXP, (FF NOT NEEOED)

* % % % INPUT OPTIONS IN PAIRS WITH ASSOCIATZD DELTA ANGLES * % * #
(NOTE: TO SIGNIFY END OF CASE USE -1,0 FOR BOTH FF AND PRESS. OPTIONS.)
FLOWFIELD,DEL ANGLE,PRESSURE,DEL ANGLE

1

2.,0,2.8,2.0,2.8

2

-1.0,0.0,-1.0,0.0

TOTAL EFFECTIVE ANGLE

SET!H
FF SHRP-CONE ALPHA + 2,800
P TAN-WEDGE ALPHA +  2.80C

ANY CHANGES ?
NO

B-20
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DO YOU WANT TO use TIME DEPENDENT GEOMETRY ?
YES

TIME DEPENDENT GEOMETRY

NUMBER OF TIME DEPENDENT ENTRIES 7 (MAX=10)

4

TIME(SEC),RADI LCFT), LENGTH(FT), SLOPE OR SWEEP(DEG)
1.0,0.0,.2097,0.0

2.0,0.0,.1239,0.7

3.0,0.0,.0858,0.0
4.0,0.0,.0858,0.0
ANY CHANGES 7

NO

CONTROL FLAGS

YOU ARE COMPLETING INPUT FOR CASE 1

WHAT 1S THE BODY POINT NUMBER FOR CASE 1 ?
100

SHOULD LANMIN CREATE AN OUTPUT FILE FOR CASE 1 ?
YES

PRINT CONTROL OFTIONS
0. DETAILED PRINTOUT
1. DETAILED PLUS SUMMARY PRINTOUT
2. SUMMARY PRINTOUT

NCTE: IF AN OUTPUT FILE IS TO BE CREATED EITHER
OPTION 1. OR 2, MUST BE SELECTED

OPTION SELECTED 7

1.0

OUTPUT UNITS OPTIONS
0.  ENGLISH
e METRIC

OPTION SELECTED ?

IS CASE 2 ALONG THE SAME STREAML I NE
AS CASE 1 ?
NO

B-21
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e A

ORIGINAL PAGE IS
OF POOR QUALITY

INPUT CONTROL FLAG

1. NEW CASE FOLLOWS USING TITLE, TIMING AND T=RAL,
DATA FROM PREVIOUS CASE
2. END OF INPUT (LAST CASE)
S NEW CASE FOLLOWS USING TRAJ,DATA FROM PREVIOUS CASE,
NEW TITLE AND TIMING. INITIAL CASE DATA UNCHANGED,
4, NEW CASE FOLLOWS USING NEW TIiTLE

» TIMING, TRAS, AND CASE DATA
CINITIALLY ZERC W ARFAY)

S. SAME AS (1) EXCEPT ZERQ ALL CASE DATA Froum PREVICUS CASE
6. SAME AS (3 EXCEPT INITIALIZF ZERC &Lt Tiwvag AND CASE DaTa
OPTION 3ERECTED ?
1.0

REXX® INPUT COMPLETE FOR CASE 1 wsxrxx
DO YOU WANT TO MAKE ANY MODIFICATIONS TO CASE 1 7
NO

CREATE OUTPUT FILE

WHAT 1S THE NAME OF THE OUTPUT FILE TO BE CREATED 7
PREMIN,OUT
WHAT IS THE TITLE FOR CASE 17 (NCTE 72 CHAR, LIMIT)

BOTTOM CENTERL INE HEATING TO GENERIC ORBITER AT MACH 8-TUNNEL B
INTERACTIVE INPUT FOR CASE 2

IS CASE 2 ATMOSPHERE DATA SAME AS FOR CASE 12
YES

IS CASE 2 WIND TUNNEL DATA SAME AS FOR CrSE 12
YES

DO YOU WANT TO RUN A HEATING INDICATOR 7
NO

B-22
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IS CASE 2 HEAT TRANSFER DATA SAME AS FOR CASF 19
NO

HEAT TRANSFER METHOD

CPT IONS 1. HEMISPHERE STAS.ATICN POINT
2, CATO/!OHNSON SWEPT CYL INCER
3. ECKERT REF. ENTNALPY FLAT PLATE METHOD
4, ECKERT/SPAULDING-CHI FLAT PLATE METHOD
5. BOEING RRO=MU FLAT PLATE METHOD
€. BEXWITH/GALLAGHER SWEPT CYLINDER METHOD
7. BOEING RHO-MU SWEPT CYL INDER METHOD
6. LEES/DETRA-HIDALGO HEMI SPHERE DISTRIBUTION
9. LEESIDE ORBITER HEATING
10.  FLAP REATTACKMENT HEATING
1. FIN-PLATE PEAK INTERFERENCE HEATING
OPTION SELECTED 7
4.0
SHOULD RAREFIED FLOW HEATING BE INCLUDED 7
NC
IS THE HEAT TRANSFER OPTiON CORRECT ?
YES

4, ECKERT/SPAULDING-C FLAT PLATE METHOD

RUNNING LENGTH (FT) ?
3532
SURFACE DISTANCE TO START OF TURSULENT 8,L.
THIS DISTANCE |S SUBTRACTED FROM THE RUNNING LENGTH
FOR TURBULENT HEATING CALCULATIONS.
DESIRED LENGTH ?
.0
?S AN AUTOMATIC VIRTUAL ORIGIN CORRECTION DESIRED ?
NO
TURBULENT MANGLER FACTOR ?
6667
LAMINAR MANGLER FACTOR ?
1.0

REYNOLDS~ANALOGY FACTCR

0. COLBURN
1. YON KARMAN

ODESIRED FACTOR ?
1.

ANY CHANGES 7

NO

B-23
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% WALL CONDITIONS * =

WAL TFMPERATURE (DEG F) »
C.0

WALL EMISSIVITY ?

C.8

FORORCONTINUAT TG aom s sy,
AR YA AT v A e o ~ A
S0 YOU wANT T PLlrlr s PNITHAL HEET NG AT ZT o0 STUURLLET
NG |
SOV WANT TA e — -
¢ YOU WANT TO USE A HEAT TRANSFES MULT PLilATI ™ tim=—am 5
94 . - 2
NG

IS

CASE 2 TRANSITION DATA THE SAME F_> CASE T2

YES

DO YOU WANT CROSS FLOW ACJUSTMENT QPTION 2

NO ‘

iS CASE 2 FLOWFIELD CATA THE SAME AS FOR CASE 17
NO

-1.
1.
2.

3.
4,

-
r
¢
m
rm
r
(@]
X
B 4
)
r
«
4
U
P}
rm
W
w

C
O

----- FLOWFIELD = -~ - o - _
FLOWFIELD TYPE NOT NEEDED
SHARP WEDGE SHOCK ANGLE
SHARP CONE SHOCK ANGL

OBLIQUE AND NORMAL SHOCK (S0 DEG)
PARALLEL SHOCK (PRES NOT NEEDED)

B-24
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OPT iONS

- - ~ =~ - PRESSURE = = = = = -

PRESSURE TYPE NOT NEEDED

INPUT CP VS MACH NO. TABLE
TANGENT WEDGF PRESSURE

TANGENT OONE PRESSURE

OBLIQUE SURFACE PRESSURL

MODI FIED NEWTON | AN

PRANCTL-MEYER EXP, (FF NOT NEECED)



* %% % INDUT OPTIONS IN PAIRS WITH ASSOCIATED DELTA ANGLES # » # &
(NOTE: TO SIGNIFY END OF CASE USE -1.0 FOR BOTH FF AND PRESS OPTI0NS.)
:LOWFIELD,DEL ANGLE,PRESSURE,DEL ANGLE

2,0,0.3,2.0,0.3
2

-1.0,0.0,-1.0,0.,0

FOTAL EFFECTIVE ANGLE
SET
FF SHRP=-CONE ALPHA + 0,300
2 TAN-WEDGE ALPHA + 0,300

ANY CHANGES ?
NO

DO YOU WANT TG USE T

IME DEPENDENT GEOME TRY ?
YES

IS CASE

2 TIME DETENDENT GEOMETRY DATA THE
NO

SAME AS FOR CASE 1 ?

TIME DEPENDENT GEOMETRY

NUMBER OF TIME DEPENDENT ENTRIES ? (MAX=10)
4

TIME (SEC),RADI | (FT
) 1.0,0.0,.5692,0.0
: 2.0,0.0,.3152,0.0
) 0,0.0,.2277,0.0

0,0.0,.2277,0.0
Y CHANGES ?

),LENGTH(FT), SLOPE OR SWEEP (DEG)

3.
‘4.
AN
NC

8-25
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CONTROL FLAGS

YOU ARE COMPLETING INPUT FOR CASE 2

WHAT IS THE BODY POINT NUMBER FQR CASE 2 7
200

SHOULD LANMIN CREATE AN OUTPUT FILE FOR CASE 27
YES

PRINT CONTROL OPT 10ONS
0. OETAILED PRINTOUT
1. DETAILED PLUS SUMMARY PRINTOUT
2. SUMMARY PRINTOUT

NOTE: IF AN OUTPUT FILE IS 70 BE CREATED EITHER
OPTION 1. OR 2, MUST BE SELECTED

UPTION SELECTED ?

1.0
OUTPUT UNITS OPTIONS
0. ENGLISH
.  METRIC
OPTION SELECTED ?
O.
IS CASE 3 ALONG THE SAME STREAML INE
AS CASE 2 ?
NC

INPUT CONTROL FLAG

1. NEW CASE FOLLOWS P'SING TITLE, TIMING AiND TRAJ.
DATA FROM PREVIOU. CASE

2. END OF INPUT (LAST CASE)

3.  NEW CASE FOLLOWS USING TRAJ.DATA FROM PREV!OUS CASE.
NEW TITLE AND TIMING. INITIAL CASE DATA UNCHANGED.

4.  NEW CASE FOLLOWS USING NEW TITLE, TIMiNG, TRAJ, AND CASE CATA.
CINITIALLY ZERO W ARRAY)

5. SAME AS (1) EXCEPT ZERO ALL CASE DATA FROM PREVIOUS CASE
SAME AS (3) EXCEPT INITIALIZE ZERO ALL TIMING AND CASE DATA

OPTION SELECTED ?
1.0

MEXEE INPUT COMPLETE FOR CASE 2 wxxxx

DO YOU WANT TO MAKE ANY MODIFICATIONS To CASE 2 7
YES

B-26
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MODIFICATION SECTIONS

TIMING PARAMETERS
TRAJECTORY DATA

ATMOSPHERE DATA

FLOWFIELD AND PRESSURE DATA
CROSSFLOW DATA

TRANSITION CRITERIA

HEAT TRANSFER OPT ION
HEATING MULTIPLIERS
GEOMETRY DATA

10.  CONTROL PARAMETER.

11.  HEATING INDICATOR

12, OR CHANGE A SPECIFIC VARIABLE IN W ARRAY

O DOV & NN -
* o o o o o & o @

SECTION TO BE MODIFIED ?
9.

IS CASE 2 TIME DEPENDENT GEOMETRY DATA THE SAME AS FOR CASE
NO

TIME DEPENDENT GEOMETRY

NUMBER OF TIME DEPENDENT ENTRIES 7 (MAX=10)

4

TIME(SEC),RAD!I(FT),LENGTH(FT),SLOPE OR SWEEP(DEG)
1.0,0.0,.3532,0.0

2.0,0,0,.1943,0.0

3.0,0.0,.1448,0.0
4.0,0.0,.1448,0.0
ANY CHANGES 7

NO

DO YOU WISH TO MODIFY ANY OTHER SECTIONS FOR CASE 2 ?
NO
¥XX®X INPUT COMPLETE FOR CASE 2 kErax

DO YOU WANT TO MAKE ANY MODIFICATIONS TO CASE 2 ?
NO

INTERACTIVE INPUT FOR CASE 3

1

?

IS CASE 3 ATMOSPHERE DATA SAME AS FOR CASE 2 7
YES

8-27
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IS CASE 3 WIND TUNNEL DATA SAME AS FOR CASE 2 7
YES

DO YOU WANT TC RUN A HEATING INDICATOR 2
NO

IS CASE 3 HEAT TRANSFER DATA SAME AS FOR CASE 27
NO

HEAT TRANSFER METHOD
OPTIONS HEMI SPHERE STAGNATION POINT
CATO/ JOHNSON SWEPT CYL INDER
ECKERT REF. ENTHALPY FLAT PLATE METHOD
ECKERT/SPAULDING-CHI FLAT PLATE METHOD
BOEING RHO-MU FLAT PLATE METHOD
BECKWITH/GALLAGHER SWEPT CYL INDER ME THOD
BOEING RHO-MU SWEPT CYLINDER METHOD
LEES/DETRA-HIDALGO HEMISPRERE DISTRIBUTION
LEESIDE ORBITER HEATING
FLAP REATTACHMENT HEATING
FiN-PLATE PEAK INTERFERENCE HEATING

.« o » * o + e o

= OO0 O JdO WV HEWN

— —a

OPTION 3ELECTED ?

4.0

SHOULD RAREF IED FLOW HEATING BE INCLUDED ?
NO

IS THE HEAT TRANSFER OPTION CORRECT 7

YES

4.  ECKERT/SPAULDING-CHI| FLAT PLATE METHOD

RUNNING LENGTH (FT) 2

+5254

SURFACE DISTANCE TO START OF TURBULENT R.L.

THIS DISTANCE 1S SUBTRACTED FROM THE RUNNING LENGTH
FOR TURBULENT HEATING CALCULATIONS.

DESIRED LENGTH ?

0.0

IS AN AUTOMATIC VIRTUAL ORIGIN CORRECTION DESIRED ?
NO

TURBULENT MANGLER FACTOR 7

6667

LAMINAR MANGLER FACTOR ?

1.0

B-28
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REYNOLDS-ANALOGY FACTOR

0. COLBURN
1, VON KARMAN

DcSIRED FACTOR ?
1.
ANY CHANGES 7
NO

* % % WALL CONDITIONS * * %

WALL TEMPERATURE (DEG F) ?
0.0

WALL EMISS!IVITY 2

OQB

* % % CONTINUATION OPTION * * ®

DO YOU WANT TO PROVIDE AN INITIAL HEATING LOAD GT 0.0 (BTU/SQ.FT) ?
NO

DO YOU WANT TO USE A HEAT TRANSFER MULTIPLICATION METHOD ?
NO

IS CASE 3 TRANSITION DATA THE SAME FOR CASE 2 ?
YES

DO YOU WANT CROSS FLOW ADJUSTMENT OPTION ?
NO

Lg CASE 3 FLOWFIELD DATA THE SAME AS FOR CASE 2 ?

g-29



FLOWFIELD AND LOCAL PRESSURE OPT IONS

------ FLOWFIELD ~ = = o L L | _ _ _ _ PRESSURE = - = = = -
=1, FLOWFIELD TYPE NOT NEEDED =1+ PRESSURE TYPE NOT NEEDED

'+ SHARP WEDGE SHOCK ANGLE o INPUT CP VS MACH NO. TABLE

2. SHARP CONE SHOCK ANGLE 2. TANGENT WEDGE PRESSURE

3. 0BLIQUE AND NORMAL SHOCK (90 DEG) 3, TANGENT CONE PRESSURE
4. PARALLEL SHOCK (PRES NOT NEEDED) 4. 0BL!QUE SURFACE PRESSURE
5. MODIFIED NEWTON | AN
6. PRANDTL~MEYER EXP. (FF NOT NEEDED)

¥ ®o® % INPYT OPTIONS [N PAIRS WITH ASSOCIATED DELTA ANGLES # * »
(NOTE: TO SIGNIFY END OF CASE yse =1.0 FOR BOTH FF AND PRESS. OPTICMS.)
FLOWFIELD, DEL ANGLE,PRESSURE,DEL ANGLE
1

2.0,0.0,2.0,0.0
2

-1 00,0.0,‘1 00,000

TOTAL EFFECTIVE ANGLE

SET1
FF SHRP=-CONE ALPHA + 0,000
P TAN-WEDGE ALPHA + 0,000

ANY CHANGES ?
NO

DO YOU WANT TO USE TIME DEPENDENT GEOMETRY ?
YES

IS CASE 3 TimMe DEPENDENT GEOMETRY DATA THE SAME AS FUR CASE 27
NO

TIME DEPENDENT GEOMETRY

NUMBER OF TIME DEPENDENT ENTRIES ? (MAX=10)
4

TIME(SEC),RAD!I(FT),LENGTH(FT),SLOPE OR SWEEP(DEG)
1.0,0.0,.5692,0.0

2 0,0.0,.3152,0,0,

.0,0.0,.2277,0.0

0,0.0,.2277,0.0

Y CHANGES ?

3

4,
AN
NO

B-30



CONTROL FLAGS

YOU ARE COMPLETING INPUT FOR CASE 3

WA4AT IS THE BODY POINT NUMBER FOR CASE 37
300

SHOULD LANMIN CREATE AN OUTPUT FILE FOR CASE 3 7
YES

PRINT CONTROL OPTIONS
0.  DETAILED PRINTOUT

1. DETAILED PLUS SUMMARY PRINTOUT
2. SUMMARY PRINTOUT

NOTE: IF AN OUTPUT FILE IS TO BE CREATED EITHER
OPTION 1. OR 2, MUST BE SELECTED

OPTION SELECTED ?

OUTPUT UNITS OPT IONS

0. ENGL | SH

1.  METRIC

OPTION SELECTED ?

0.

IS CASE 4 ALONG THE SAME STREAML INE
AS CASE 3 7

NO

INPUT CONTROL FLAG

1. NEW CASE FOLLOWS USING TITLE, TIMING AND TRAJ.
DATA FROM PREVIOUS CASE

2. END OF INPUT (LAST CASE)

3.  NEW CASE FOLLOWS USING TRAJ.DATA FROM PREVIOUS CASE.
NEW TITLE AND TIMING. INITIAL CASE DATA UNCHANGED.

4.  NEW CASE FOLLOWS USING NEW TITLE, TIMING, TRAJ. AND CASE DATA.
CINITIALLY ZERO W ARRAY)

J«  SAME AS (1) EXCEPT ZERO ALL CASE DATA FROM PREVIOUS CASE

6. SAME AS (3) EXCEPT INITIALIZE ZERO ALL TIMING ANC CASE DATA

OPTION SELECTED ?
2.0

B-31
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¥X¥EX INPUT COMPLETE FOR CASE 3 #%¥xxx

DO YOU WANT TO MAKE ANY MODIFICATIONS TO CASE
NO

*EREREER OUTPUT FILE COMPLETE *exwxexx
>

3

?

g-32
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PREMIN OUTPUT FILE
WIND TUNNEL CASE

BOTTOM CENTERLINE HEATING TO GENERIC ORBITER AT MACH B-TUNNEL B
1.000
0.000
1.000

01,0000
130.2097000
14 3,2000
160.6667000
20  3.6000
230.8000000
27  1.0000
261 1.0000
453  95.0000
504 12,6720
364 4.0000
5810.2097000
5820.1239000
5830.0858000
5840.0858000
611 100.0000
10 1.0000
130.3532000
14 3,2000
160.6667000
20 3,6000
230.8000000
27  1.0000
370.3000000
380.3000000
261  1.0000
453 95,0000
504 12.6720
564 4.0000
5810.3532000
5820.1943000
5830.1448000
5840.1448000
611 200.0000

1.000
0.000
0.000
4.000
1.000
2.000
3.000
4,000
11 4.0000

15 11,0000

31 36.0000
262 2.0000
454 96,9000
560 4.0000

642 1.0000
11 4.0000

15 1.000C

31 36.0000

262
454
560

2.0000
96.9000
4.0000

642 1.,0000

32
319
501
561

643

32

319
501
561

643

0.000
0.000
0.000
0.000

15.0000
1.0000
8.0640
1.0000

1.0000

15.0000

1.0000
8.0640
1.0000

1.0C00

37
451
502
562

647

451
502
562

647

B-33

2.8000
94.7000
8.2080
2.0000

1.0000

94.7000
8.2080
2.0000

2.0000

4.000
0.000

3816.000
3821.000
3821.000
3859.000

38 2.8000
452 95,0000
503  8.2080
563 3,0000

641 1.0000

452
503
563

95.0000
8.2080
3.0009

641 1.0000

20.000
25.860
39.980
39.980

0.000
0.000
0.000
0.000



10 1.0000
130.5254000
14 3,2000
160.6667000
20 3.6000
230.8000000
27 1.0000
319 1.0000
501 8.0640
361 1.0000
5810.5692000
5820.3152000
5830.2277000
5840.2277000
611 300.0000

1R

15

31
451
502
562

642

bt

4.0000

1.0000

36.0000 32
94.7000 452
8.2080 503
2.0000 563

1.0000 643

15.0000 261
85.0000 453
8.2080 504
3.0000 564

1.0000 647

B-34

1.0000
95.0000
12.6720

4.0000

3.0000

262
454
560

641

2.0000
96.9C00
4.0000

2.0000
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APPENDIX C

PREMIN CODE LISTING
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PREMIN CODE
LANGLEY MINIVER PREPRCCESSOR CODE
REMTECH, INC. 1983

BY:
C. ENGEL
C. SCHMiITZ

PH, 205-536-8581
PROGRAM MA [N

COMMON/WARRAY /W(709)

COMMON/ WWARAY /WW(700)

COMMON/ WWWARY /WWW (700)

COMMON/UNIT/IIN, 1OUT

COMMON/TITLE/TITLY

COMMON/PCOEF F/TMCP (50) , TCPM(50) , NCPMT
COMK)N/MISC/NC,JFKS,TFLAG,MFLAG,ANS'I

COMMCN/ INP/N1,ND, INSERT, NCPMTS, TMCPS (50) , TCPMS (50) , JFLAG, 1 ADD

CHARACTER*20 FNAM6
CHARACTER*72 TITL1
INTEGER ANS, TFLAG, ANS1,FLAG

IIN = INTERACTIVE INPUT UNIT NUMBER
IOUT - INTERACTIVE QUTPUT UNIT NUMBER
I IN=1
10UT=1
MFLAG = 0 ENGLISH UNITS
MFLAG =1 METRIC UNITS
FLAG =1 CREATE NEW OUTPUT FILE
FLAG =1 MODIFY AN EXISTING OUTPUT FILE
JFLAG =1 DELETED LAST CASE
INSERT = 1 CURRENT CASE AN INSERTION CASE
TFLAG =1 TITLE EXISTS FOR CURRENT CASE
FNAM6 - NAME OF INPUT FILE TO BE MODIF'ED
JFKS = PROGRAM INPUT CONTRCL PARAMETER FOR PREV 10US CASE
NC = CASE NUMBER
ND - NUMBER OF CASES DELETED
NI - NUMBER OF CASES INSERTED
TITL1 - TITLE FOR A SET OF CASES
NCPMT - NUMBER OF ENTRIES IN PRESSURE COEFFICIENT TABLE
NCPMTS ~ SAVED VALUE OF NCPMT
TMCP - MAO{Y NUMBERS
TMCPS - SAVED VALUES OF TMCP ARRAY
TCPM - CP ARRAY
TCPMS - SAVED VALUES OF TCPM ARRAY
L = WORKING ARRAY OF W VALUE TO BE MODIFIED
L1 = W ARRAY MODIFIED TO DESIRED UNITS FOR OUTPUT
(INPUT ARRAY FOR LANMIN)
INSERT=0
NC=0

cenisd



NI=0

ND=0

MFL AG=1

JFKS=0
W(641)=0,_
WRITE (10UT,30)

30  FORMAT(1H1,'INTERACTIVE INPUT TO LARC MINIVER = LANMIN')

C CREATE OR MODIFY OUTPUT FILE

35  WRITE(10UT,36)

36 FORMAT(///,10X,'OUTPUT FILE METHOD'//,
$ 1X,'"1.  CREATE A NEW OUTPUT FiLE',/,
$ 1X,'2.  MODIFY AN SXISTING OUTPUT FILE',//,
$ 1X,'OPTION SELECTED 2')

READ(IIN,* ERR=35,END=0"29)FL AG
'F(FLAG.EQ.1)GO TO 20
C NAME FILE FOR MODIFICATION

10 WRITE(IQUT,12)

12 FORMAT(//,1X,'WHAT IS THE NAME OF THE INPUT FILE 2')
READ(1IN,13,ERR=10,END=9999) FNAM6

13 FORMAT(A20) ,
OPEN(UNIT=9,FILE=FNAM5,STATUS='OLD',ERR=8888)
IF(MFLAG.EQ.1)WRITE(10UT, 25)

25  FORMAT(/,1X,"INPUT FILE IS IN ENGLISF UNITS.?,/,1X,
$ 'ALL CHANGES MUST BE IN ENGLISH UNITS.',/)
MELAG=0

33 IF(IADD.EQ.1)GO TO 37
IF(FLAG.EQ.2)CALL INPUT(1)

IF(INSERT.EQ.1)G0 TO 37

IF(JFLAG.EQ.1)GO TO 3
34 IF(FLAG.EQ.2)GO TO 200
C CHOOSE UNITS TO BE USED

20 WRITE(IOUT,21)

21 FORMAT (11X, 'DO YOU WANT TO INPUT DATA IN ENGLISH OR ',
$ 'METRIC 1)

READ(IIN,45,ERR=20,END=9999) ANS
MFLAG=0
IF (ANS.EQ. THM)MFLAG=1

37  CONTINUE
NC=NC+1
W(647)=NC

C INPUT DATA FOR CASE

3 WRITE (10UT,38)NC

38  FORMAT(/,1X, ' INTERACTIVE INPUT FOR CASE ',13)
IF(JFKS,.GT.0)GO TO (2,9900,1,1,2,1) JFKS

1 CALL TIMING
IF(JFKS.EQ.3 ,OR. JFKS.EQ.6)G0 TO 2
CALL TRAJ

2 CALL ATMS
IF(W(10).EQ.1.)CALL WNDTUN
IF(W(10).EQ.2.)CALL ATMDTA

39  WRITE(IOUT,40)

40  FORMAT(1H1,'DO YOU WANT TO RUN A HEATING INDICATOR 71')
READ(IIN,45,ERR=39, END=9999) ANS1

45  FORMAT (A1)

FF(ANST,EQ.THN)GO TO 50
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50
54
55

69
70

89
90
9000
200
100

210
220

C Zt
c

9900
110

8888
8889
9999

CALL MEATIN

GO TO 9000

CALL HTRMTD

WRITE(10UT,55%)

FORMAT (1H1,'DO YOU WANT TO USE A HEAT TRANSFER ',

$ 'MULTIPLICATION METHOD ?7')

READ(11IN,45,ERR=54 ,END=9995)ANS

iF(ANS.EQ.THY)CALL HTMULT

CALL TRANS

WRITE(IOUT,70)

FORMAT (1H1,'DO YOU WANT CROSS FLOW ADJUSTMENT OPTION 21')
READ(1iN,45,ERR=69,END=9999)ANS

IF(ANS.EQ.YHY JCALL CROSS

CALL FLOW(1)

WRITE (10UT,90)

FORMAT (iH1,'DO YOU WANT TO USE TIME DEPENDENT GECMETRY 1')
READ(!1IN,45,ERR=89,END=99G9) ANS

IF(ANS.EQ.1HY)CALL TDGEOM

CONTINUE

CALL CONTRL

CONTINUE

WRITE (10UT,100)NC

"ORMAT(//, X, ¥EXRE INPUT COMPLETE FOR CASE ',[3,! ®uxuxv)
WRITE (10UT,220)NC

FORMAT(/,1X,'DO YOU WANT TO MAKE ANY MODIFICATIONS TO ',
$ 'CASE ',i3,' V)

READ(IIN,45,ERR=210,END=S999)ANS

IF (ANS.EQ. THY)CALL MODIFY

IF(ANS.EQ. THY)GO TO 200

CALL UNITS

CALL OUTPUT

IF(W(641).£Q.2.)G0 TO 9900
RO W ARRAY ACCORDING TO PROGRAM INPUT CONTROL PARAMETER
OF LAST CASE

CALL INPUT(2)

IF(INSERT,EQ.1)G0 TO 33

IF(JFLAG.EQ.1)FLAG=1

IF(FLAG.EQ.2)GD TO 32

GO TO 37

WRITE (IOUT,110)

FORMAT(//,1X,  #%xxx%s% OUTPUT FILE COMPLETE #*asxux#1)
CALL EXIT

CONTINUE

WRITE (10UT,8889)FNAME

FORMAT(/,1X, 'CANNOT OP°N FILE ',A20,/)

GO TO 10

CONTINUE

CALL EXIT

END
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SUBROUTINE INPUT(IB)

THIS ROUTINE HAS 2 FUNCT.UNS
B 1 ROUTINE READS IN W ARRAY DATA FROM OLD RUN FILE
iB = 2 ZEROS OUT W ARRAY ACCORDING TO PROGRAM |NPUT CONTROL
PARAMETER OF LAST CASE
JFK' = PROGRAM INPUT CONTROL PARAME TER
JECP -~ PRESSURE COEFFICIENT INPUT OPTION
COMMON/ WARRAY /W(700)
COMMON/UNIT/ 1IN, 10UT
COMMON/PGDEFF/TMCP(SO),TCPM(SO),NCPMT
COMMON/TITLE/TITLI
COMMON/MISC/NC,JFKS,TFLAG,MFLAG,AN51
COMMON/INP/Né,NO,|NSERT,NCPMTS,TMCPS(SO),TCPMS(EO),JFLAG,IADD

it

OOO000O000

CHARACTER*72 TITL1
INTEGER ANS, iFLAG, ANS1
CIMENSION L(5),X(5)

OO

CHECK FOR IB = 2
IF(1B.EQ.2)GO TO 5
C CHECK IF LAST CASE WAS AN INSERTED CASE
IF(INSERT.EQ.1)GO TO 400
NC1=NC+1
2 WRITE(10UT,3)NCI
S FORMAT(1X,'DO YOU WISH TO INSERT A CASE BEFORE CASE ',
$ 13,0 27)
READ(1IN,4,ERR=2, END=9999) ANSS
IF (ANSS.EQ.1HY)GO TO 300
4 FOPMAT (A1)
5  CONTINUE
JFK=W(641)+.0001
IF(1B.EQ. 1) JFK=JFKS
JFKS=W(641)+.0001
IF(JFK.EQ.1.AND. IB.EQ.1)GO T0 160
IF(JFK.EQ.3)G0 TO 130
IF(JFK.EQ.4)G0 TO 100
|F(JFK.EQ.5)G0 TO 120
IF(JFK.EQ.6)G0 TO 110

e ZERO W ARRAY ~—om- =
100 CONTINUE

DO 1000 J=1,700
1000 W(J)=0.0
C =~ ZERO TIMING PARAMETERS AND PRINT CONTROL
110 DO 1100 J=1,8
1100 W(J)=0.0
C ==mmemm - e ———— ZERO CASE DATA -~
120 DO 1200 J=9,49
1200 W(J)=0.0
DO 1300 J=201,210
1300 W(J)=0.0
DO 1400 J=261,650
1400 wW(J)=0.0
IF(JFK.EQ.5.AND. IB.EQ.1)GO TO 160
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IF(JFK.EQ.6)G0 TO 130
IF(1B.EQ.2)GO TO 130
JFK=0

130 CONTINUE
IF(1B.EQ.2)W(641)=FLOAT (JFK)
|F(1B.EQ.2)RETURN
TFLAG=1

READ(9,135)TITL1
135 FORMAT (A72)
O e TIMING PARAMETER AND PRINT CONTROL
READ(9,140) (W(J), J=1,8)
140 FORMAT (3£20.6)
IF(JFK.EQ.3.0R. JFK.EQ.6)GO TO 160
C mmmmmomcmeeeee NUMBER OF TIME DEPENDENT TABLE £NTRIES FOR TRAJ.
150 READ(9,155)W(50)
155 FORMAT (3F20.6,2F10.6)
N=W(50)+.0001
NT=50+N
C e e e TRAJ DATA ~—-m-
READ(9,152) (W(K),W(K+50),W(K+100) ,W(K+160) , W(K+600) ,K=51,NT)
160 W(641)=0.0
oJR—. e —— CASE DATA --=--
170 REZD(9,175) (L(J),X(J),d=1,5)
DO 171 J=1,5
171 IF(LI).GT.OIWCL(J) ) =X (J)
175 FCRMAT(5(13,F10.6))
IF{W(641))170,170,180
180 CONTINUE
IF(W(641).NE.2.0)G0 TO 185
C oo e e e APPENDING CASES -
181 WRITE (10UT,182)
182 FORMAT(/,1X,'DO YOU WANT TO ADD ADDITIONAL CASES AFTER THE °,
$ 'CURRENT END CASE 7')
READ(!iN,4,ERR=181,END=3995) ANS
IF (ANS. EQ. THY ) | ADD=1
185 CONTINUE
W(647)=W(647)~FLOAT (ND)+FLOAT (NI )
JFK=W(641) +.0001
NC=W(647)+.0001
JFLP=W(649)+.0001
IF(JFCP.LE.0)GO TO 210
READ(9, 190) NCPMT
190 FORMAT(I3)
READ(9,200) (TMCP(J), TCPM(J), J=1, NCPMT)
200 FORMAT(2F10.6)
210 CONTINUE
IF(W(641).EQ.2.)CLOSE (UNIT=9, STATUS= 'KEEP' )
o DELETED CASES —==-
220 WRITE(10UT,230)NC
23C  FORMAT(1X,'DO YOU WiSH TO DELETE CASE !, 13,7 77)
READ (1IN, 4,ERR=220, END=9999) ANS
IF (ANS.EQ. 1HN)GO TO 290
IF(W(641) .£Q.2.) JFLAG=1
IF (JFLAG.EQ.1)G0 TO 290

C-5

F‘.—-‘a.-.--m TR e e e gt e v o e



£/

240 WRITE(I0UT,250)NC, NC+1,NC
250 FORMAT(1X,'CASE ',I3," DELETED. CASE ',13,' REDEFINED !,
$ 'AS CASE ',13)
ND=ND+1
IF(NC.NE.1)GO TO 5
IF(JFK.EQ.4)GO TO 5
260 WRITE(I0UT,270)
270 FORMAT(1X,"SINCE YOU WISHED TO DELETE CASE 1 DC YOU ALSO ',
$ 'WANT TO DELETE THE ',/,1X,'TITLE,TIMING,AND TRAJ. THAT ',
$ 'CORRESPONDS TO CASE 1 7')
READ(I IN,4,ERR=260,END=9999)ANS
IF(ANS.EQ.THY)GO TO 5
GO TO 160
290 CONTINUE
RETURN

300 CONTIMUE
ANSS='N!
INSERT=1
W(641)=FLOAT (JFKS)
GO TO 290
C —commmmmmccccceee -- —eeeseee———— LAST CASE INSERTED -

400 CONTINUE
INSERT=0
NI=NI+1
NC=NC+1
W(647)=FLOAT(NC)

430 WRITE(10UT,3)NC
READ(1IN,4,ERR=430,END=9999)ANSS
IF(ANSS,EQ.1HY)GO TO 300
GO TO 5

9999 CONTINUE
CALL EXIT
END
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SUBROUTINE ATMDTA

ROUTINE FOR INPUTING ATMOSPHERE DATA FOR ATMOSPHERE

OPTION 2
COMMON/WARRAY /W (700)
COMMON/UNIT/ I IN, 10UT
COMMON/M1 SC/NC, vFKS, TFLAG, MFLAG, ANS1

INTEGER ANS, TFLAG, ANS!

MAY USE DATA FROM PREVIOUS CASE IF JFKS =1 OrR 3

IF (JFKS.NE.1.AND. JFKS.NE.3)G0 TO &

NCM1 =NC- 1

WRITE (10UT, 2) NC, NCM1

FORMAT(1H1," 1S CASE ', 13, ATMS, DATA SAME AS ',
$ 'FOR CASE ',13,! 71)

READ(IIN, 100,ERR=1, END=0999) ANS

IF (ANS.EQ. 1HY )RETURN

CONT INUE

WRITE (10UT, 20)

FORMAT(/// 1 INPUT ATMOSPHERIC DATA!,//,

$ 1X, 'FREESTREAM STATIC TEMPERATURE AND PRESSURE AS AT,

$ 'FUNCTION OF ALTITUDE',/,1X,10(* =')," 50 MAXIMUM !
$ 'VALUES!,10(' =1))

WRITE (10UT, 40)

FORMAT (11X, "HOW MANY ALTITUDE VALUES WILL BE INPUT ?71)
READ(IIN, %, ERR=30,END=9999)w(400)

C NALT = NUMBER OF ALTITUDE ENTRIES

50
31

60
70

1000
80
90

100

9999

NALT=W(400)+.001
IF(MFLAG.EQ.O)WRITE(IOUT,SO)
IF(MFLAG.EQ.I)WRITE(IOUT,51)
FORMAT(IX,'N..TITUDE(FT),T-INF(R),P—INF(LB/SFT)')
FORMAT(IX,'ALTITUDE(M),T-INF(K),P-INF(NEWTON/SQ.M)')
DG 1000 1=1,NALT

WRITE(I10UT,70) 1

FORMAT (1X, 12)
READ(IIN,*,ERR=60,END=9999)W(400+l),W(450+l),W(500+l)
CONTINUE

WRITE (10UT,90)

FORMAT(/,1X,"ARE ALL INPUTS CORRECT ?1)

READ(1iIN, 100, ERR=80, END=9999) ANS

FORMAT (A1)

IF(ANS.EQ.THN)GO TO 10

RETURN

CONT INUE

CALL EXIT

END
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SUBROUT INE ATMS

0o

ROUTINE THAT QHOOSES ATMOSPHERE OPTION TO BE USED
COMMON/WARRAY/W(700)
COMMON/UNIT/LIN, 1OUT
COMMON/:11SC/NC, JFKS, TFLAG, MFLAG, ANS1

CHARACTER*40 CHAR(5)
INTEGER ANS, TFLAG, ANS!
TITLES FOR ATMOSPHERE OFT!ONS
DATA CHPP/'1962 'J.S. STANLARD ATMOSPHERE',
$ 'WIND TUNNEL OPTION',
$ 'INPUT ATMOSPHERIC DATA(ALT,T-INF,P-INF)!,
$ '1963 PATRICK AIR FORCE BASE ATMOSPHERE',
$ '1971 VANDENBERG REFERENCE ATMOSPHERE'/
USE ATMS. DATA FROM PREVI0US CASE IF JFKS = 1 OR 3
IF(JFKS.NE.1,AND. JFKS.NE.3)GO TO 9
NCM1 =NC-1
1 WRITE(10UT,2)NC, NCM1
2 FORMAT(1H1,"IS CASE ',13,' ATMOSPHERE DATA SAME AS ',
$ 'FOR CASE ',13," 7!,
READ(!IN, 60,ERR=1,END=9999) ANS
IF (ANS.EQ. 1HY )RETURN
9  CONTINUE
10 WRITE(I10UT,20) (1,CHAR(I), I=1,5)
20 FORMAT(///,5X,' ATMOSPHERE DATA',//,1X,'OPTIONS !
$11,'. 1,A40,/,4011X,11,1, 1,A40./),
$ /,1X,"0PTION SELECTED 2')
READ(11IN, *,ERR=10, END=9999) W ( 10)
J=IFIX(W(10))
WRITE (10UT,30)CHAR(J)
30  FORMAT(/,1X, A40)
40  WRITE(10UT,50)
50  FORMAT(/,1X,'iS THIS OPTION CORRECT 2')
READ(11N,60,ERR=40, END=9999 ) ANS
60  FORMAT(A1)
IF (ANS.EQ.1THN)GO TO 10
IF(W(10) LT 4. )W(10)=W(10)~1,

LI T

4 i

RETURN

9999 CONTINUE
CALL EXIT
END
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SUBROUT INE CONTRL

C

C ROUTINE FOR SETTING CONTROL FLAGS
COMMON/WARRAY /W(700)
COMMON/UNIT/ 1IN, 10UT
COMMON/M1 SC/NC, JFKS, TFLAG, MFLAG, ANS1
COMMON/ STRM/ | STRM, NNC

C
INTEGER ANS, TFLAG, ANS!1

C
I STRM=0
NC=W(647)

10 WRITE(10UT,20)
20  FORMAT(1H1,10X,'CONTROL FLAGS',//)
30 CONTINUE
50  WRITE(IOUT,60)NC
60 FORMAT(1X,'YOU ARE COMPLETING INPUT FOR CASE ', 13)
65 FORMAT (A1)
70  WRITE(IOUT,80)NC
80 FORMAT(/,1X,'WHAT IS THE BODY POINT NUMBLR FOR CASE ',
$ 13, 1Y)
READ (1IN, *,ERR=70,END=G999)W(611)
90 WRITE(IOUT,100)NC
100 FORMAT(1X,'SHOULD LANMIN CREATE AN OUTPUT FILE FOR CASE !
$ ,13," 1)
READ(I IN,65,ERR=90, END=9999) ANS
IF(ANS.EQ.1HY)GO TO 110
W(643)=0.0
GO TC 120
110 W(643)=1.0
C CHECK FOR HEATING INDICATOR CPTION
120 IF(ANS1.EQ.1HY)GO TO 140 /* HEATING INDICATOR W(642)=2,0
c - -= PRINT OPTION =—=—=eae——
WRITE (I0UT,130)
130 FORMAT(/,10X,'PRINT CONTROL OPTIONS',/,
$ 1X,'0. DETAILED PRINTOUT',/,
$ 1X,'1. DETA!  ED PLUS SUMMARY PRINTOUT',/,
$ 1X,'2.  SUMMARY PRINTOUT',//,
$ 1X,'NOTE: !F AN OUTPUT FILE IS TO BE CREATED EITHER *,/,
$ 1X,'OPTION 1, OR 2. MUST BE SELECTED',//,
$ 1X,'OPTION SELECTED ?")
READ (1IN, *,ERR=120, END=9999)W(642)
C OUTPUT UNITS OPTION =-=
140 WRITE(IOUT,150)
150 FORMAT(//,10X,'OUTPUT UNITS OPTIONS',//,
$ 1X,'0. ENGLISH',/,
$ IX,'1. METRICY,//,
$ 1X,'0OPTION SELECTED 17')
READ( 1IN, *,ERR=140, END=9999)W(648)
c ———- ~——- STREAMLINE OPTION ==
160 WRITE(I10QUT,170)NC+1,NC
170 FORMAT(//,1X,'1S CASE ',13,' ALONG THE ',
$ 'SAME STREAMLINE',/,1X,'AS CASE ',13,' 1")
READ(IIN,65,ERR=160,END=9999)ANS
IF(ANS.EQ.THY)GO TO 200
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---------------------- PROGRAM INPUT CONTROL PARAMETERS ===-..
180 WRITE(I10UT, 190)
190 FORMAT(//,10X,' INPUT CONTROL FLAG',//,

$ 11X, NEW CASE FOLLOWS USING TITLE, TIMING AND TRAJ. ',
$ /,6X,'DATA FROM PREY 10US CASE',/,
$ 1X,'2, END OF INPUT (LAST CASE)',/,
$ 1x,13, NEW CASE FOLLOWS USING TRAJ.DATA FROM PREVIOUS ',
$ 'CASE.',/,6X,"NEW TITLE AND TIMING. INITIAL CASE DATA ',
$ 'UNCHANGED.',/,
$ 1X,14, NEW CASE FOLLOWS USING NEW TITLE, TIMING, TRAJ. ',
$ 'AND CASE DATA.',/,6X, " (INITIALLY ZERO W ARRAY)!',/,
$ 1X,15, SAME AS (1) EXCEPT ZERO ALL CASE DATA FROM ',
$ 'PREVIOUS CASE',/,
$ 1X,'6., SAME AS (3) EXCEPT INITIALIZE ZERO ALL TIMING ',
$ 'AND CASE DATA',//,
$ 1X,'OPTION SELECTED ?')
READ(1IN, *,ERR=180,END=9999) W (641)
GO TO 300
------------------------------------ STREAML INE CASES ====coue
200 CONTINUE
w(641)=1.0
CALL STREAM
300 CONTINUE
RETURN
9999 CONTINUE
CALL EXIT
END
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SUBROUTINE CROSS

ROUTINE TO CHOOSE CROSS FLOW OPTIONS

COMMON/WARRAY/W(700)
COMMON/UNIT/1IN, 1OUT
COMMON/MISC/NC, JFKS, TFLAG, MFLAC , ANG1

INTEGER ANS TFLAG, ANS1

MAY USE CROSS FLOW DATA FROM PREVIOUS CASE IF JIKS =1 OR 3

IF(JFKS.NE. 1, AND, JFKS.NE.3)GO TO 9

NOM1 =NC-1

WRITE (10UT, 2)NC, NCM1

FORMAT(///," IS CASE ',13,' CROSS FLOW DATA THE SAME AS ',
$ 'FOR CASE ',13,' 2")

READ (1IN, 160,ERR=1,END=9999) ANS

I F (ANS.EQ. 1HY )RETURN

CONT{NUE

WRITE (10UT, 20)

FORMAT(///,1X, 10X, "CROSS FLOW ADJUSTMENTS',//,
$ 10X,"'1,  CONSTANT WIDTH RECTANGLE(IDEAL GAS)',/,
$ 10X,'2. CONSTANT WIDTH RECTANGLE(REAL GAS)',/,
$ 10X,'3. SHARP EDGE DELTA WING(IDEAL GAS)',/,
$ 10X,'4.  SHARP EDGE DELTA WING(REAL GAS)',//,
$ 1X,"OPTION SELECTED 2')

READ (i IN, *,ERR=10,END=9999)W(201)

IT=1FIX(W(201))

GO TO (100,200,300,400)17

GO TO 500

100
110

m

120

130
131

140
150

160

-------------- CROSS FLOW OPTION 1 ==mween
|F (MFLAG.EQ.0)WRITE (10UT, 110)

IF(MFLAG.EQ.1)WRITE(IOUT,111)

FORMAT(//,1X,'1.  CONSTANT WIDTH RECTANGLE(IDEAL GAS)',
$ //,1X,"RECTANGLE WIDTH(FT) ')

FORMAT(//,1X,*1.  CONSTANT WIDTH RECTANGLE(IDEAL GAS)',
$ //,1X,"RECTANGLE WiDTH(M) 2'")
READ(fIN, *, ERR=100,END=9999)W 202)
IF(MFLAG.EQ.O)WRITE(10UT, 130)
IF(MFLAG.EQ.1)WRITE(IOUT,131)

FOPMAT (1X, YEDGE RADIUS(FT; ?2')

FORMAT (1X, 'EDGE RADIUS(M) 1)
READ(IIN, *#, ERR=120,END=9999)W(205)

WRITE(10OUT, 150)

FORMAT (1X, ' ANY CHANGES ?1')
READ(1IN,160,ERR=140,END=9999)ANS

FORMAT (A1)

IF(ANS.EQ.1HY)GO TO 100

GO TO 600

200
210

211

-- CROSS FLOW OPTION 2 ===e~=-
IF(MFLAG.EQ.C)WRITE(10UT,210)
IF(MFLAG.EQ.1)WRITE(IOUT,211)

FORMAT(//,1X,'2.  CONSTANT WIDTH RECTANGLE(REAL GAS)',
$ //,1X,'RECTANGLE WIDTH(FT) 7")

FORMAT(//,1X,'2.  CONSTANT WIDTH RECTANGLE(REAL GAS)',
$ //,1X,"RECTANGLE WIDTH(M) ?21)

READ(I| IN, ®*,ERR=200,END=9999) W (202)
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» 5 220

230
240

250

iF(MFLAG.EQ.O)WRITE(lOUT,130)
IF(MFLAG.EQ.I)WRITE(IOUT,IB!)
READ(1IN, *,ERR=220,END=9999) W( 205)
WRITE(10UT, 240)

FORMAT (1%, 'REAL GAS VELOCITY GRAZiINT (0.31 FLAT v,
$ '"SURFACE, 1,0 SWEPT CYLINDER) 7°')
READ (1IN, *,ERR=230, END=9999) K ( 204)
WRITE{I0UT,150)

READ (1IN, 160,ERR=230,END=9999) ANS
'F(ANS,EQ.THY)GO TO 200

GO TO 600

---------------------------- CROSS FLOW OPTION 3 =—=mmm-

WRITE(I10UT,310)

FORMAT(//,1X,'3, SHARP EDGE DELTA WING(IDEAL GAS)?',

$ //,1%X,'DELTA WING SWEEP ANGLE (DEG) )
READ (1IN, *,ERR=2(0, END=9999) W( 203 )
WRITE(I0UT,150)

READ (1IN, 160,ERR=320, END=9999) ANS
IF(ANS.EQ.THY)GD TO 300

GO TO 600

——-- - CROSS FLOW OPTION 4 =e=m=wm-m

WRITE(IOUT,410)

FORMAT(//,1X,'4.  SHARP EDGE DELTA WING(REAL GAS)',
$ //,1X,"DELTA WING SWEEP ANGLE (DEG) ?')

READ(1IN, *,ERR=400, END=9999)W( 203 )

WRITE(10UT,430)

FORMAT (1X, "REAL GAS VELOCITY GRAD!ENT (SHARP EDGE ',
3 'DELTA WING = 0.31, POINTED CONE = 1.0) ")
READ(IIN, *,ERR=420, END=9999) W(204)

WRITE(I0UT,150)

READ(IIN,160,ERR=440, END=999S) ANS

IF(ANS.EQ.1HY)GO TO 40C

GO TO 600

9999

- - -~ BAD OPTION =—-=--nn

CONTINUE

WRITE(I0UT,510)

FORMAT(//,1X, *BAD OPTION',/)

GO TO 10

CONTINUE

WRITE(I10UT,620)

FORMAT(/,1X, ' 1S THE OPTION CORRECT 7')
READ( | IN, 160,ERR=610, END=9999)ANS
IF(ANS.EQ.THNYGO TO 10

RETURN

CONTINUE

CALL EXIT

END
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C MAY USE FLOWFIELD DATA FROM PREVIOUS CASE IF JFKS = 1 OR 3

1
2

SUBROUT INE FLOW(1D)

ROUTINE TO SET FLOWFIELD AND LOCAL PRESSURE OPTIONS

ID = 1 CREATING NEW FLOWFIELD DATA
1D =2 MODIFYING OLD FLOWFIELD DATA
COMMON/WARRAY/W(700)
COMMON/UNIT/!IIN, 1OUT

COMMON/PCOEFF/TMCP (50) , TCPM(50) , NCPMT

COMMON/MISC/NC, JFKS, TFLAG, MFLAG, ANS1

FF(N)
FFA(N)
P(N)

PA(N)
FNAMS -

FLOWFIELD OPTION

ANGLE CORRESPONDING TO FF(N)

LOCAL PRESSURE OPTION

ANGLE CORRESPONDING TO P(N)

NAME FOR PRESSURE COEFFICIENT INPUT TABLE FILE
DIMENSION FF(9),FFA(9),P(9),PA(9)

INTEGER ANS, TFLAG, ANS!

CHARACTER*10 CHARF (4),0HARP(6)

CHARACTER*®20 FNAMS

DATA CHARF/'SHRP-WEDGE',

[ X X R X-1 L X X"}

'SHRP-CONE ',
'0BL1Q/NORM!,
'PARALLEL '/

DATA CHARP/'CP-VS=MACH!,

'TAN-WEDGE °,
'"TAN-CONE °,
"0BLIQ-SURF?,
TMOD-NEWT. °,
"PRANDT-MEY'/

IF(JFKS.NE.1.AND, JFKS.NE.3)GO TO 9

NCM1=NC-

1

WRITE (10UT, 2)NC, NCM1

FORMAT(1H1,%1S CASE ',13,' FLOWFIELD DATA THE SAME AS !

$ 'FOR CASE ',I3" 71)

READ(IIN,20,ERR=1,END=9999) ANS

I F (ANS.EQ. 1HY )RETURN

CONT INUE

W(261)=1,0
W(262)=2.0
w(263)=0.0
W(264)=0.0
w(265)=0.0
W(266)=0.0

W(267)=
w(268)
W(269)
DO 5 I=
FF(1)=-1

0
0
0
1

P(1)==1,0

»
.

0
0
0
9
0

FFA(1)=0.0

PA(1)=0,0

CONT INUE
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1C  WRITE(IOUT,15)
15 FORMAT(///,10X,' FLOWFIELD AND LOCAL PRESSURE OPTIONS',//)
20 FORMAT(A1)
FF(ID.EQ.1)GO TO 1000
C  CONVERT W ARRAY TO FLOWF IELD/PRESSURE TABLE
100 CONTINUE
=1
J=31
K=37
110 CONTINUE
FF(W(J).EQ.0.C.OR.1,6T.9)60 TO 500
IF(W(J).LT.30.)G0 TO 200
IFF(W(J).GT.37.)G0 TO 120
FFCL)=W(J)-34,
FFA(1)=W(K)
GO TO 130
120 FF(1)=W(J)=-35,
FFACI)=H(K)
130 J=J#1
- K=K+1
IF(J.EQ.37)J=46
IF(FF(1).EQ.4.)G0 TO 300
200 iF(W(J).EQ.29.)G0 TO 220
PCII=W(IH=-13,
PACI)=W(K)
GO T0 230
220 P(1)=6,
PA(1)=W(K)
230 J=y+1
K=K+1
IF(J.EQ.37)J=46
300 I=i+1
GO TO 110

w thehdgst o f

- > - = ———

C ECHO FLOWF |ELD/PRESSURE DATA
500 CONTINUE
I=1
WRITE(10UT,505)
505 FORMAT(///,1X,25X,'TOTAL EFFECTIVE ANGLE ')
510 WRITE(I0OUT,515)1
515 FORMAT(1X,?SET',11)
IF(FF(I).GT.0.0)WRITE(IOUT,520)CHARF(FF(I)),(FFA(J),J=1,I)
520 FORMAT (2X,'FF',6X,A10,5X, 'ALPHA + 'SI(F7.3:,' + 1))
IF(P(I).GT.0.0)WRITE(IOUT,SZS)CHARP(P(I)),(PA(J),J=1,I)
225 FORMAT(2X,'P',7X,A10,5X, ' ALPHA + '2O(F7.3:,' + 1))
=1+
IFCFF(1).EQ.~1,0.AND.P(1).EQ.~1.0)G0 TO 600
GO TO 510
600 WRITE(I0UT,610)
610 FORMAT(//,1X,"ANY CHANGES 1Y)
READ(11N,20,ERR=600, END=9999) ANS
IF {ANS.EQ.1HY)G) TO 1000
GO TO 2000




o

- C

INPUT FLOWFIELD/PRESSURE DATA

1000 CONTINUE
1010 WRITE(IOUT, 1015)

1015 FORMAT(///,1X,6(" =), FLOWFIELD®

AP AN

b6(1 =1} 3£,6(Y =¥),

! PRESSURE',6(' ='),/,1X,'=1, FLOWFIELD TYPE NOT NEEDED',
8X, -1, PRESSURE TYPE NOT NEEDED',/,2X,'!. SHARP WEDGE ',
'SHOCK ANGLE',11X,'1, INPUT CP VS MACH NO. TABLE',/,2X,

2. SHARP CCNE SHOCK ANGLE',12X,'2. TANGENT WEDGE PRESSURE!,
/,2X,'3, OBLIQUE AND NORMAL SHOCK (S0 DEG)',1X,

3. TANGENT OONE PRESSURE',/,2X,'4. PARALLEL SHOCK (PRES '
'NOT NEEDED)',2X,'4. OBLIQUE SURFACE PRESSURE',/,39X,

5. MODIFIED NEWTONIAN',/,39X,'6. PRANDTL-MEYER EXP, !,
'(FF NOT NEEDED)',//,1X,4(' %') ' INPUT OPTIONS IN PAIRS !
"WITH ASSOCIATED DELTA ANGLES',4(' #7v),/,1X, ' (NOTE: TO ',
'SIGNIFY END OF CASE USE ~1,0 FOR BOTH FF AND PRESS. ',

'OPTIONS.)',/,1X, ' FLOWFIELD,DEL ANGLE,PRESSURE,DEL ANGLE')
DO 1020 I=1,9

14

’

1030 WRITE(I0UT, 1035)
1035 FORMAT(1X,11)

1020
C ~

READ(| IN, ®,ERR=1030,CND=9999)FF (1),FFA(1),P(!},FA(])
CONTINUE

C

CONVERT FLOWLIELD/PRESSURE TABLE TO W ARRAY

2000 CONTINUE

”\i

2001
:
=
>
z 2100
=
- 2150
=
-
E

2200

y T Y

DO 2001 I=1,9
IF(FF(1).6GT.2.0)FF(1)=FF (])+35.0
IF(FF(1).GE.1.0.AND.FF(1).LE.2.0)FF(1)=FF(1)+34.0
IF(P(1).EQ.6.0)P(1)=29.0
IF(P(1).GE.1,0.AND.P(1).LE.5.0)P(1)=P(])+13.0
I=1

J=31

JP1=J41

K=37

KP1=K+1

IF(FF(1).EQ.=1..AND.P(1),EQ.=1.)GO0 TO 3000
IF(P(1).EQ.=1.)G0 TO 2300
IF(FF(1).EQ.=1.)G0 TO 2200

W(J)=FF (1)

W(K)=FFA(1)

W(JP1)=P(1)

W(KP1)=PA(1)

J=J+42

K=K+2

[= 141

JP1=J+1

KP1=K+1

IF(J,EQ.37) =46

IF(J,EQ.38)J=47

IF (JP1.EQ.37) J=46

'F(JP1.EQ.38} J=47

GO TO 2100

W(J)=P(I)

W(K)=PA(1)

=i+ C-15



K=K+1

GO TO 2150
2300 W(J)=FF(I)

W(K)=FFA(I)

J=J+1

K=K+1

GO TO 2150

C  COHECK FOR PRESSURE TYPE 1
3000 OONTINUE
DO 3001 L=1,9
3001 IF(P(LY.EQ.14.0)G0 TO 3100
60 TO 5000
3100 OOMTINUE
WRITE (10UT,3110)
110 FORMAT(1H1,10X, ' INPUT PRESSURE COEF ICIENT VS, MACH NO,
$ 'TABLE')
W(649)=1.0
3120 WRITE (10UT,3125)
3125 FORMAT(1X,"1S THERE AN INPUT FILE AVAILABLE 7')
READ( 1N, 20, ERR=3120, END=9999) ANS
IF (ANS.EQ. THN)GO TO 4000
2 C P -——— —
C  INPUT MAQH TABLE VIA FILE
3130 WRITE (10UT,3135)NC
3135 FORMAT(1X, "WHAT IS THE FILE NAME FOR CASE ',13,' 71)
READ(11N,3140,ERR=3130, END=9999) FNAMS
3140 FORMAT(A20)
OPEN(UNIT=8, FILE=FNAMS, STATUS="0..D' , ERR=8888)
READ(8,3160) NCPMT
3160 FORMAT(3)
WRITE (10UT,3165) NCPMT
3'05 "ORMAT(//,1X,13,! MACH NUMBERS')
W2 ITE (10LT,3166)
3166 FOrMAT(//,5X, 'M-INF!,T21,'CP1,,)
DO 3333 =i, NCPMT
REANMB,3170)TMCP (1), TCPM(1)
3170 FORMAT(2F10.6)
WRITE (1OUT,3175)TMCP (1), TCPM( 1 )
3175 FORMAT(1X,2F10.6)
3333 CONTINUE
CLOSE (UNIT=8, STATUS="KEEP! )
3180 WRITE(IOUT,3185)
3185 FORMAT(/,1X,'1S THIS THE DATA YOU WANT 7')
READ (11N, 20,ERR=3180, END=9995) ANS
IF(ANS.EQ.1HY)GO TO 5000
CLOSE (UNIT=8, STATUS="KEEP')
50 TO 3120

14

C -—
C  INPUT MACH TABLE VIA TERMINAL
4000 WRITE(10UT,4010)
4010 FORMAT(1H1,'* * % INPUT V|A TERMINAL * * %1 // 1,
$ 'HOW MANY MACH NO.S WILL BE INPUT ? (MAXIMIM OF 50)')
READ (1IN, %, ERR=4000, END=9999) NCPMT
WRITE(10U™, 4015)
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4015

4020
4025

4444
4030
4035
5000

8888
8889

9999

FORMAT (1X, "M~ INF, CP')
DO 4444 1=1,NCPMT
WRITE (10UT,4025) 1
FORMAT(1X, 12)

READ(IIN, ®*,ERR=4020,:ND=9999) TMCP (| ), TCPM( I )

CONTINUE
WRITE(IOUT,4035)

FORMAT(/,1X,'ARE THERE ANY CHANGES TO THE INPUT 2')

READ(1iN,20,ERR=4030,END=9999) ANS

IF (ANS,EQ.THY)GO TO 4000
CONTINUE

RETURN

WRITE (10UT,8889)

/!

EXI7T SUBROUTINE

FORMAT (/,1X, 'UNABLE TO OPEN FILE,")

GO TO 3120
CONTINUE
CALL EXIT
END
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10
20
30

40

9999

$
)
s 1%,
)

SUBROUT INE HEATIN

COMMON/WARRAY /W (700)
COMMON/UNIT/LIN, 1OUT
COMMON/TITLE/TITLY

CHARACTER*72 TITL1

INTEGER ANS

WRITE (10UT, 20)

FORMAT(///,1X,!

FORMAT (A1)

WRITE(IQUT,40)

FORMAT (1X, !
14,
1%,

1%,
W(12)=1,0
W(11)=1.0
W(24)=0.0
W(31)=38.0
W(373=90.0
W(32)=18.0
W(38)=90,0
W(642)=2.0
W(644)=0.0
W(646)=0.0
W(315)=1.0
RETURN
CONT INUE
CALL EXIT
END

ROUTINE FOR SETTING W ARRAY VALUES FOR A HEATING
INDICATOR CASE

HEATING INDICATOR!,//)

FAY AND RIDDELL',/,

RADIUS
WALL TEMP

1 FT SPHERE',/,
0 DEG. f',/,

LEW!S NO, = 1,0',/,
SUMMARY PRINT ONLY!',/)
/* RADIUS
/* FAY _RIDDELL
/* WALL TEMPERATURE (F)
/* OBLIQUE SHOCK
/* SHOCK ANGLE
/* MODIFIED NEWTONIAN PRESSURE
/* BODY ANGLE
/* SUMMARY PRINT ONLY

/* LEWIS NO. = 1,0

C-18
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SUBROUT INE HTMULT

ROUTINE TO SET HEAT TRANSFER MULTIPL ICATION FACTORS

COMMON/ WARRAY /W(700)
COMMON/UNIT/ 1IN, 10UT
COMMON/M I SC/NC, JFKS, TFLAG, MFLAG, ANS!

INTEGER ANS, TFLAG, ANS1

MAY USE MULTIPLIER DATA FROM PREVIOUS CASE IF JFKS = 1 OR 3

N—.

9
10

20

c

30

IF (JFKS.NE.1.AND. JFKS.NE.3)GO TO 9
NCM1 =NC-1

WR I TE (10UT, 2) NC, NCM1

FORMAT(///,1X," 1S CASE ',13,' MULTIPLICATION FACTOR DATA !,
$ 'THE “AME AS FOR CASE ', i3,' 21)
READ(11N,30,ERR=1,END=9999) ANS

IF (ANS. EQ. THY )RETURN

CONT INUE

WRITE (10UT, 20)

FORMAT(///,1X, 10X, "HEAT TRANSFER MULTIPL ICATION FACTORS',
$ //,1X,'OPTION TYPES',/,10x,

"1,  CONSTANT VALUE',/,10X,

2. MULTIPLIER A FUNCTION OF TIME',/,10X,

'3, MULTIPLIER A FUNCTION OF FREESTREAM MACH NO.',
//,1%,"NOTE: MULTIPLIERS ARE MULTIPLIED(I.E. ',
YAMPLIFICATION = TYPE1*TYPEZ*TYPE3)!,//)
FORMAT (A1)

[ X N B X ./

100
110

120
130

140
150

MLLTIPLIER TYPE 1 =—m=ceeeee
WRITE (10UT,110)

FORMAT(//,1X,'1.  CONSTANT VALUE',//,1X,
$ 'DO YOU WANT THIS TYPE 2")

READ( | IN, 30, ERR=100, END=9999) ANS

IF (ANS.EQ.1HN)GO TO 200

WRITE (10UT, 130)

FORMAT (1X, 'ENTER LAMINAR, TURBULENT VALUES')
REAG( | IN, %, ERR=120, END=9999) W(18) ,W(19)
WRITE (10UT, 150)

FORMAT (1X,'ANY CHANGES 1')
READ(1IN,30,ERR=140,END=9999) ANS
IF(ANS.EQ.1HY)GO TO 100

200
210

220
230

240
250

260
265

MULTIPLIER TYPE 2 ——m===mwmm
WRITE (10UT, 210)

FORMAT(//,1X,'2. MULTIPLIER A FUNCTION OF TIME',
$ //,1X,'DO YOU WANT THIS TYPE 7')

READ( 11N, 30, ERR=200, END=9999) ANS

IF (ANS.EQ. 1HN)GO TO 300

WRITE ( 10UT, 230)

FORMAT (1X, "NUMBER OF TIMES (10 MAXIMUM) 2')

READ( 1 IN, #, ERR=220, END=9999) W(320)

WRITE (10UT, 250)

FORMAT (1X, * TIME,LAM MULTIPLIER, TURS MULTIPLIER')

I T=W(320)+.0001

DO 1000 I=1,IT

WRITE (10UT, 265) I

FORMAT (12)

READ(| {N, %, ERR=260, END=9990) W(320+1),W(330+1),W(340+1)
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READ(1IN,30,ERR=270,END=9999)ANS
IF (ANS.EQ.1HY)GO TO 200
R R MULTIPLIER TYPE 3 meeccee-

300 WRITE(10UT,305)

305 FORMAT(//,1X,'3. MULTIPLIER A FUNCTION OF FREESTREAM!,
$ ' MACH NO.',/,5X,'LINEAR INTERPOLATION IN LOG(M-INF)?',
$ ' VS LOG(MULTIPLIER) SPACE',//,1X,'DO YOU WANT THIS!,
$ ' TYPE 7')

READ( 1IN, 30,ERR=300, END=9999) ANS
IF (ANS.EQ.THN)GO TO 400

310 WRITE(I0OUT,315)

315 FORMAT(1X,33HNUMBER OF MACH 'S (10 MAXIMUM) ?)
READ (1IN, *, ERR=310, END=999: ) W (360)
YRITE { 10UT,320)

320 FORMAT(1X,'M=INF,LAM MULT, TURE MULT')

I TT=W(360)+.0001
DO 2000 1=1,17T

330 WRITE(10UT,265)1

READ(1IN, *, ERR=330,END=9999) W(360+1),W(370+1),W(380+1)
C TEST FOR VALUE LESS THAN OR EQUAL TO 0.0

IF(W(360+1).LE.0.0)GO TC 333

IF(W(370+1).LE.0.0)GO TO 333

IF(W(380+1).LE.0.0)GO TO 333

GO TO 2000

333 WRITE(10UT,335)

335 FORMAT(1X,'VALUE CANNOT BE LESS THAN OR EQUAL TO 0.0',/)
WRITE (10UT,320)

GO TO 330

2000 CONTINUE

340 WRITE(IOUT,150)
READ(1IN,30,ERR=340,END=9999) ANS
IF(ANS.EQ.T1HY)GO TO 370

C CHECK NUMBER OF TABLE ENI(KIES (MIN=2)

IF(ITT.LT.2.0)60 TO 500
DO 3000 1=1,ITT

C CONVERT TO LOG VALUE

W(360+1)=ALOG1O(W(360+1))
W(370+1)=ALOG1 O(W(370+1))
W(380+1)=ALOG1 O(W(380+]))

3000 CONTINUE

400 CONTINUE
RETURN

500 WRITE(IOUT,510)

510 FORMAT(1X,'MINIMIM NUYBER MACH NO, = 2')
GO TO 310

9999 CONTINUE
CALL EXIT
END

1000 CONTINUE
270 WRITE(I0UT,150)
3

LIRS
e e .
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SUBROUT INE HTRMTD

» | c
C ROUTINE FOk SELECTING HEAT TRANSFER METHOD
C
C XLEWNO - LEWIS NUMBER
COMMON/ WARRAY/W(700)
COMMON/UNIT/ 1IN, 10UT
COMMON/Mi SC/NC, JFKS, TFLAG, MFLAG, ANS1
C
CHARACTER*50 CHAR(1Y)
INTEGER ANS,TFLAG, ANSI
C TITLES FOR HEAT TRANSFER OPTIQONS
DATA CHAR/'HEMISPHERE STAGNATION POINT!,
$ 'CATO/JOHNSON SWEPT CYL INDER',
$ 'ECKERT REF. ENTHALPY FLAT PLATE METHOD',
$ 'ECKERT/SPAULDING-CHI FLAT PLATE METHOD',
$ 'BOEING RHO-MU FLAT PLATE METHOD!,
$ '"BECKWITH/GALLAGHER SWEFT CYLINDER METHOD',
$ 'BOEING RHO-MU SWEPT CYL INDER METHOD!,
$ '"LEES/DETRA-HIDALGO HEMISPHERE DISTRIBUTION?,
$ 'LEESIDE ORBITER HEATING',
$ 'FLAP REATTACHMENT HEATING',
$ 'FIN-PLATE PEAK INTERFERENCE HEATING'/
C MAY USE DATA FROM PREVIOUS CASE IF JFKS = 1 OR 3
1F(JFKS.NE.1,AND, JFKS,NE.3)G0 70 9
NCM1=NC~-1
1 WRITE(IOUT, 2)NC, NCM1
2  FORMAT(1H1,'1S CASE ',I3," HEAT TRANSFER DATA SAME AS ',
$ 'FOR CASE ',13,' ")
READ(iIN,70,ERR=1,END=9999)ANS
IF(ANS.EQ. 1HY)RETURN
9 CONT INUE
10 WRITE(IQUT,20) (1,CHAR(I),I=1,11)
20 FORMAT(///,! HEAT TRANSFER METHOO',//,1X,'OPTIONS',
$ 3x,12,*. ',A50,/,10(11%,12,'. ',A50,/))
C mrmeeccccmcmmc e CHOOSE A HEAT TRANSFER METHOD ~—e=wceca

30  WRITE(IOUT,40)

40  FORMAT(1X,'OFT ION SELECTED ?')
READ(1IN, *, ERR=30, END=9999)W(11)

50  WRITE(iOUT,60)

60  FORMAT(1X,"SHOULD RAREFIED FLOW HEATING BE INCLUDED ?')
READ(11N,70,ERR=50, END=9999) ANS

70  FORMAT(A1)
W(646)=0.0
IF (ANS. EQ. THY)W(646)=1 .0

80  WRITE(I0OUT,90)

90  FORMAT(1X,'IS THE HEAT TRANSFER OPTION CORRECT 1)
READ (! IN,70,ERR=80, END=9999) ANS
IF (ANS.EQ.1HN)GO TO 10
GO0 TO (100,200,300,400,500,600,700,800,900,1000,1100),W(11)
GO TO 1200

-------- HEAT TRANSFER METHOD 1 ==m=eemmmmmm

100 IF (MFLAG.EQ.O)WRITE(10UT, 110)CHAR(1)
IF (MFLAG.EQ.1)WRITE(10UT, 111)CHAR(1)

110 FORMAT(1H!,'1, ',A50,//,1X,'BODY RADIUS (FT) 1Y)
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BB

120
130

140
160
170

260

375
376

FORMAT (1H1, 11, ',A50,//,1X,'BODY RADIUS (M) 1)

READ (1IN, ®,ERR=100,END=9999)W(12)
WRITE(I1OUT,130)
FORMAT (1X, 'LEWIS NO. = 1,0 OR 1.4

")

READ (1IN, *,ERR=120,END=9599) XL EWNO

VF(XLEWNO.EQ.1.0)W(315)=1,C
PF(XLEWNO,EQ.1.4)W(315)=0,0
IF(W(646).EQ.1.0)WRITE(IOUT, 140)

FORMAT (/,1X, *NCTE: RAREFIED FLOW OPTION HAS BEEN SELECTED.")

WRITE(IOUT,170)

FORMAT (1X, YANY CHANGES ?')
READ(11IN,70,ERR=160,END=9999)ANS
TF(ANS.EQ.THY)GO TO 100

GO 70 130"

--------------------------- HEAT TRANSFER METHOD 2

TF(MFLAG.EQ.OIWRITE(1OUT, 210)CHAR(
IF(MFLAG.EQ.1)WRITE(IOUT, 211)CHAR(

2)
2)

FORMAT (1H1,12, ',A50,//,1X,'BODY RADIUS (FT) ')

FORMAT (1H1,'2, ',A50,//,1X,'BODY RADIUS (M) 17')

REAG(1IN, ®,ERR=200,END=9999)W( 12)
WRITE (10UT,230)

FORMAT (1X, *SWEEP ANGLE 7')
READ(!IN, *,ERR=220,END=9999)W(17)
WRITE (10UT,130)

READ(IIN, *,ERR=240,END=9999) XL EWNO
IF(XLEWNO.EQ.1.0)W(315)=1,0
IF(XLEWNO.EQ.1.4)W(315)=0,0
WRITE(I0UT,170)
READ(!IN,70,ERR=260,END=9993)ANS
IF(ANS.EQ.1HY)GO TO 200

GO TO 1300

-------------------------- HEAT TRANSFER METHOD 3

IF(MFLAG.EQ.Q)WRITE(I10UT,310)CHAR(
IF(MFLAG.EQ.1)WRITE(10UT,311)CHAR(

3)
3)

FORMAT(1H1,'3, '4A50,//,1X, "RUNNING LENGTH (FT) 21')
FORMAT (1H1,13, ',A50,//,1X, "RUNNING LENGTH (M) 2')

READ(11IN, %, ERR=300,END=9999)W( 13)
WRITE (10UT,330)

FORMAT (1X, ' TURBULENT MANGLER FACTOR ?!)

READ( ! IN, *, ERR=320, END=9999)W( 16)
WRITE (10UT, 350)
FORMAT (1X, ' LAMINAR MANGLER FACTOR
READ(1IN, *, ERR=340, END=9999)W( 15)
WRITE (10UT, 370)

)

FORMAT " 1X, ' SURFACE DISTANCE TO START OF TURBULENT B.L.',
$ /,1X,'THIS DISTANCE IS SUBTRACTED FROM THE RUNNING ',

$ 'LENGTH',/,1X,'FOR TURBULENT HEATING CALCULATIONS,',/,1X

$ 'DES!RED LENGTH ?')
READ(IIN, *, ERR=360, END=9999)W(354)
WRITE(I10UT,376)

»

FORMAT (1X," 1S AN AUTOMATIC VIRTUAL ORIGIN CORRECTION ',

$ '"DESIRED ?')
READ(IIN,70,ERR=375,END=9999) ANS
IF(ANS.EQ.1HN)W(29)=0,0

IF (ANS.EQ.THY)W(29)=1,0
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380 WRITE(IOUT,170)
READ (I IN,70, ERR=380, END=9999) ANS
IF (ANS. EQ. THY)GO TO 300
GO TO 1300
C mmmmmemececemmmmmemee—emens HEAT TRANSFER METHOD 4 ==—---==---
400 IF (MFLAG.EQ.O)WRITE(IOUT,405)CHAR(4)
IF (MFLAG.EQ.1)WRITE(10UT,406)CHAR(4)

405 FORMAT(1H1,'4. ',A50,//,1X,'RUNNING LENGTH (FT) 7')
FORMAT(TH1,'4,  ',A50,//,1X,"RUNNING LENGTH (M) 7')
READ( 1N, *, ERR=400,END=9999)W(13)

410 WRITE(iOUT,370)

READ( 11N, *, ERR=410,END=9999) W(354)
415 WRITE (10UT,416)
416 FORMAT(1X,'1S AN AUTOMATIC VIRTUAL ORIGIN CORRECTION #,
$ 'DESIRED ')
READ(11N,70,ERR=415, END=9999) ANS
IF (ANS.EQ. THN)W(29)=0.0
IF(ANS.EQ. THY)W(29)=1.0
420 WRITE(10UT,330)
READ( | IN, *, ERR=420, END=9999)W(16)
430 WRITE (10UT,350)
READ( ! IN, *, ERR=430, END=9999)W(15)
440 WRITE(I0UT,445)
445 FORMAT(/,1X,'REYNOLDS-ANALOGY FACTOR',//,11X,
$ '0. COLBURN',/,11X,'1.  VON KARMAN',//,1X,
$ 'DESIRED FACTOR 17')
READ( | IN, %, ERR=440, END=9999)W(319)
[F(W(646) .NE.1.0)G0 TO 470
450 WRITE(10UT,455)
455 FORMAT(/,1X, 'RAREFIED FLOW OPTIONS',/,11X,
$ '0. CONE',/,11X,'1., FLAT PLATE',/,1X,
$ 'DESIRED OPTION ')
READ(| IN, ®, ERR=450, END=9999)W(314)
IF(W(314) NE.0.0)30 TO 470
460 WRITE(1OUT,465)
465 FORMAT(/,1X,'RAREFIcD CONE OPTIONS',/,11X,
$ '0. SHARP CONE',/,11X,'1. BLUNT CONE',/,1X,
$ 'DESIRED OPTION 2')
READ (1 IN, #, ERR=460, END=9999) W(650)
470 WRITE(IOUT,170)
READ (1IN, 70, ERR=470, END=9999)ANS
IF (ANS.EQ.1HY)GO TO 400
GO TO 1300
C mmemmmecm— e csemeene e HEAT TRANSFER METHOD 5 ==m=--=—===
500 |F (MFLAG.EQ.0)WRITE(10UT,510)CHAR(S)
{F (MFLAG.EQ.1)WRITE(10UT,511)CHAR(S)
510 FORMAT(1H1,'S. ',AS0,//,1X,"RUNNING LENGTH (FT) 2'")
511 FORMAT(1H!,?'S5. ',A50,//,1X,"RUNNING LENGTH (M) 1')
READ (11N, #, ERR=500, END=9999)W(13)
520 WRITE(10UT,370)
READ (11N, ®, ERR=520, END=9999) W(554)
525 WRITE(10UT,526)
526 FORMAT(1X,'1S AN AUTOMATIC VIRTUAL ORIGIN CORRECTION !,
$ *DESIRED 7')
READ(11IN,70, ERR=525, END=9999°ANS
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IF(ANS,EQ. THNIW(29)7).0
I[F(ANS.EQ.THY)IW(29)=1.0
530 WRITE(I0U™,170)
READ(I!N,70,ERR=530,END=9999)AN5
IF(ANS.EQ.THY)GO TO 500
GO TO 1300
C el HEAT TRANSFER METHOD 6 ===- rme-ene
600 !F(MFLAG.EQ.O)NRITE(IOUT,610>CHAR(6)
1F(MFL~3.EQ.1)WRITE(IOUT,611)O#AR(6)
610 FORMAT(1K1,'6. '2A50,//,1X, YRADIUS (FT) 21)
611 FORMAT(1H1,16, 'JA50,//,1X,'RADIUS (M) 71)
READ(!IN, *,ERK=600, END=9999 ) W(12)
WRITE(ICUT,620)
620 FORMAT(/,1X,'NOTE: THIS OPTION 1S USED WITH THE PARALLEL ',
$ /,7X,"SHOCK FLOW FIELD OFTION 4. THE SWEEPY,/,7X, 'ANGLE ',
3 'IS CALCULATED USING THE ANGLE',/,7X,'0F ATTACK + INPUT ',
$ 'ANGLE WITH FF OPTION 4.,')
!F(W(646).EQ.1.0)WRITE(IOUT,GBO)
630 FORMAT(/,1X, 'NCTE: THE RAREFIED CYLINDER OPTION HAS BEEN ',
$ '"SELECTED ")
640 WRITE(I10QUT,170)
READ(11IN,70,ERR=640,END=9999) ANS
IF(ANS.EQ.THY)GO TO 600
GO TO 1300
C L HEAT TRANSFER METHOD 7 —~—-=eeeeee
700 IF(MFLAG.EQ.O)WRITE(lOUT,710)CHAR(7)
lF(MFLAG.EQ.1)WRITE(IOUT,711)CHAR(7)
710 FORMAT(1H1,17, ',A50,//,1X,"RADIUS (FT) 171)
711 FORMAT(1H1,'7, ',A50,//,1X,"RANILS (M) 11)
READ(IIN, %, ERR=700, END=9999)W(12)
720 WRITE(IQUT,620)
730 WRITE(IOUT,170)
READ(IlN,70,ERR=730,END=9999)ANS
IF(ANS.EQ.THY)GO TO 700
GO TO 1300
C o HEAT TRANSFER METHOD 8 =--—=meemee
800 IF(MFLAG.E0.0)WRITE(lOUT,BiO)CHAR(S)
IF(MFLAG.EO.1)WRITE(IOUT,Sll)CHAR(B)
€10 FORMAT(1H1,'8, '»A50,//,1X, "RADIUS (FT) 2')
811 FORMAT(1H1,'8, ',A50,//,1X, "RADIUS (M) 77)
READ( 1IN, *, ERR=800,END=5399) W( 12)
820 IF(MFLAG.EQ.O)WRITE(IOUT,825)
IF(MFLAG.EQ.!)WR!TE(IOUT,BZG)
825 FORMAT(1X, 'RUNNING LENGTH (FT) 21)
825 FORMAT(1X, 'RUNNING LENGTH (M) tY)
READ(IlN,*,ERR=820,END=9999)W(13)
830 WRITE(10UT,835)
835 FORMAT(1X,'LOCAL BODY SLOPE (DEG.) ")
READ(IiN,*,ERR=830,END=9999)W(17)
WRITE(10UT,B840)
840 FORMAT(/,1X,*NOTE: THIS OPTION IS USED WITH!,/,
$ 7X,'FF OPTION 3. OBLIQUE AND NORMAL SHOCK, SHOCK ',
$ 'ANGLE = 90.',/,7X,' P OPTION 5. MODIFIED ',
3 'NEWTONIAN, ANGLE = BODY SLOPE ')

850 WRITE(10UT,170) €-24




READ (! IN,70,ERR=850, END=9993) ANS
'F (ANS.EQ.1HY)GO TO 800
GO TO 1300
C mmmme oo HEAT TRANSFER METHOD 9 =~==----o==
900 |F(MFLAG.EQ.O)WRITE (10UT,910) CHAR(S)
LF (MFLAG.EQ.1)WRITE(IOUT,911)CHAR(S)
910 FORMAT(1H1,'9,  ',A50,//,1X,'FULL SCALF VEHICLE ',
$ 'USE RADIUS = 1.0 FT.',/,1X,'RADIUS (FT) 71)
911 FORMAT(1H1,'9.  ',A50,//,1X,'FULL SCALE VEHICLE ',
$ 'USE RADIUS = .3048 M.',/,1X,'RADIUS (M) 7')
READ (1IN, ¥, ERR=900, END=9993)W{12)
920 'F(MFLAG.EQ.O)WRITE(10UT,925)
IF (MFLAG.EQ.1)WRITE(10UT,526)
925 FORMAT(1X,'WINDWARD WALL ENTHALPY',/,1X,
$ f(480 BTU/LBM = 2000 R ASSUMED IF ZERO 15 INPUT) 21)
926 FORMAT (1X,'WINDWARD WALL ENTHALPY',/,1X,
$ '(1.1266 JOULES/KG = 1111 K ASSUMED IF ZERO IS INPUT) 1)
REAG (1IN, %, ERR=920, END=9999)W(21)
WRITE (10UT,930)
930 FORMAT(/,1X,'NOTE: THIS OPTION IS USED WITH',/,
$ 7X,'FF OPTION 3. OBLIQUE AND NORMAL SHOCK, SHOCK !,
$ 'ANGLE = 90.',/,7X,' P OPTION 5. MODIFIED NEWTONIAN, !,
$ ' ANGLE = 90.')
940 WRITE(IOUT,170)
READ(! IN,70,ERR=940, END=9999) ANS
IF(ANS.EQ.1HY)GO TO 900
50 TO 1300
S HEAT TRANSFER METHOD 10 =~==--===ce==
1000 1F(MFLAG.EQ.O)WRITE(10UT,1005)CHAR(10)
| F(MFLAG.EQ.1)WRITE(I10UT,1006)CHAR(10)
1005 FCRMAT(1H1,'10, ',A50,//,1X, 'RUNNING LENGTH ',
$ 'TO HINGE LINE (FT; ?1)
1005 FORMAT(1H1,'10, ',A50,//,1X, 'RUNNING LENGTH !,
$ 'TO HINGE LINE (M) 21)
READ(!IN, *, ERR=1000, END=9999) W(13)
1010 WRITE(I0UT,370)
READ(1IN, *,ERR=1010, END=9993) W(354)
1015 WRITE(I0OUT,1016)
1016 FORMAT(1X,'1S AN *UTOMATIC VIRTUAL ORIGIN CORFECTION !,
$ 'DESIRED ?')
READ(1IN,7C,ERR=1015,END=9999) ANS
IF (ANS.EQ. THN)W(29)=0,0
IF (ANS.EQ. 1HY)W(29)=1.0
1020 WRITE(10UT,1025)
1025 FORMAT (1X,? TURBULENT MANGLER FACTOR 7'}
READ(!IN, *,ERR=1020, END=9999) W(16)
1030 WRITE(I0UT,1035)
1035 FORMAT(1X, ! LAMINAR MANGLER FACTOR 1')
READ(I IN, *, ERR=1030,END=999S)W(15)
1040 1F (MFLAG.EQ.0)WRITE(I0UT,1045)
I F (MFLAG.EQ.1)WRITE(10UT,1046)
1045 FORMAT (1X,'FLAP LENGTH (FT) 2')
1046 FORMAT (1X,'FLAP LENGTH (M) 2')
READ (! IN, *, ERR=1040, END=9993) W(22)
1050 WRITE(10UT,1055)
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1055 FORMAT(1X,'REYNOLDS ANALOGY FACTOR',/,10X,
$ '0. COLBURN',/,10X,'!.  VCN KARMAN?' , /,
$ 1X,'DESIRED FACTOR 21')

READ(IIN, ®,ERR=1050,END=599G) W(319)
WRITE(10UT,1060)

1060 FORMAT(1X,"NOTE: FLAP ANGLE IS INPUT THROUGH ',
$ 'LAST PRESS. OPTION ANGLE.')

1070 WRITE(IOUT,170)

READ (1IN, 70,ERR=1070,END=9999)ANS
TFCANSLEQ.IHY)GO TO 1000
GG TO 1300

C o HEAT TRANSFER METHOD 11 —mmcmmeecee

110C 1F(MFLAG.EQ.O)WRITE (1OUT,1105)CHAR(11)
TF(MFLAC.EQ.1)WRITE(IOUT, 1106 CHAR(TT)

1105 FORMAT (THY,'11. ', A52,//,1X, "RUNNING LENGTH ',
$ 'TO FIN LEADING EDGE (FT) 7')

1106 FORMAT(1H1,711, ' A50,//,1X, 'RUNNING LENGTH ',
$ 'TO FIN LEADING ZDGE (M) 1')

READ(!IN, *,ERR=1100,ENC=9995) W( 13)
1110 WRITE(I10OUT,370)
READ{IIN, %, ERR=1110,END=9999) W(354)
1115 WRITE(IOUT,1116)
1116 FORMAT(1X,'1S AN AUTOMATIC VIRTUAL ORIGIN CORRECTION *,
$ 'DESIRED 2"}
READ(!IN,70,ERR=1115,END=9999) ANS
IF(ANS.EQ.THN)W(29)=0.0
IF(ANS.EQ.THY)W(29)=1.0

1120 IF(MFLAG.EQ.O)WRITE(I10UT,1125)
IF(MFLAG.EQ.1)WRITE (1OUT,1126)

1125 FORMAT(1X,'DISTANCE ALONG FIN TO POINT OF INTEREST !

$ YFT) )

1126 FORMAT(1X,"DISTANCE ALONG FIN TO POINT OF INTEREST ',

$ (M) 2
READ(IIN, *,ERR=1120,END=9999)W( 25)

1130 WRITE(I1OUT,1135)

1135 FORMAT (1X, "FIN ANGLE AT ALPHA = BETA = 0 (DE3) 2')
READ( 1IN, *,ERR=1130, END=9999)W( 26 )

1140 WRITE(10UT,1145)

1145 FORMAT(1X,'FIN ANGLE OPTION',/, 10X,

$ '0. FIN ANGLE = INPUT FIN ANGLE',/,10X,
$ '"1. FIN ANGLE = INPUT FIN ANGLE + ALPHA' /10X,
$ '2.  FIN ANGLE = INPUT FIN ANGLE + BETA',//,1X,
$ 'OPTION DESIRED 2')
READ()IN, *,ERR=1140,END=9999)W{30)
1150 WRITE(I10UT,330)
READ(11IN, *,ERR=1150,END=9999)W(16)
1160 WRITE(I10UT,350)
READ( 1IN, *,ERR=1160,END=9999)W(15)

1170 WRITE (10UT,445)
READ(IIN,*,ERR=1170,END=9999)W(319)

1180 WRITE (10UT,170)
READ(IIN,70,ERR=1182,END=9939) ANS
IF(ANS.EQ.THY)GO TO 1100
GO TO 1300

C o e BAD OPTION --
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1200 CONTINUE
WRITE(10UT,1210)

1210 FORMAT(//,1X,'BAD OPTION',//)

GO TO 10
O T et SET WALL TEMPERATURE ==mmm-ewncee
1300 CONTINUE
1310 IF(MFLAG.EQ.O)WRITE(I0OUT,1320)
IF(MFLAG.EQ. 1)WRITE(IOUT, 1321)

1320 FORMAT(///,1X, "% % ® WALL CONDITIONS * % #' // 1X,
$ 'WALL TEMPERATURE (DEG F) ?7')

1321 FORMAT(///,1X,"% % ® WALL CONDITICONS * * %t // qx
$ 'WALL TEMPERATURE (DEG K) ')

READ(] N, ®,ERR=1310,END=9999)W(24)
O D SET WALL EMISSIVITY =eeeeccccacwa

1330 WRITE(10UT,1340)

1540 FORMAT(1X,*WALL EMISSIVITY ?')

READ(IIN, %, ERR=1330,END=9999)W(23)
C -=--=- CONTINUATION OPTION =w==cececceawe

1400 IF(MFLAG.EQ.O)¥YRITE(IOUT,1410)

1F(MFLAG.EQ.1)WKITE(IOUT,1411)

1410 FORMAT(///,1X,"% * # CONTINUATION OPTION * * #' // 1X,
$ 'D0 YOU WANT TO PROVIDE AN INITIAL HEATING LOAD GT ',
$ '0.0 (BTU/SQ.FT) ")

1411 FORMAT(///,1X, "% % % CONTINUATION OPTION #* * %t // 1x,
$ 'DO YOU WANT TO PROVIDE AN INITIAL HEATING LOAD GT !,
$ '0.0 (JOULED/SQ.M) 171)

READ(11IN,70,ERR=1400,END=9999)ANS
w(209)=0.0
IF(ANS.EQ.THY)W(209)=1.0
IF(ANS.EQ.THN)GO TO 1500

1420 IF(MFLAG.EQ.O)WRITE(IOUT,1430)
IF(MFLAG.EQ. 1)WRITE(I0OUT,1431)

1430 FORMAT(1X, " INITIAL LOAD (BTU/SFT) ?'")

1431 FORMAT(IX,"INITIAL LOAD (JOULED/SQ.M) 171)
READ(IIN, ®, ERR=1420,END=9999)W(316)

C ~=r~eee - TEST RAREFIED FLOW FLAG ~=====ceceeca-
1500 CONTINUE
IF(W(646).NE.1.0)GO TO 1600
GO TO (1600,1510,1510,1600,1510,1600,1510,1600,1510,1510
$ ,1510),W(11)
1510 WRITE(I0UT,1520)
1520 FORMAT(/,1X,'THE RAREFIED FLOW OPTION CANNOT BE USED WITH 1,
$ 'HEAT TRANSFER',/,1X,'OPTION SELECTED.',//,1X,
$ ' % RAREFIED FLOW OPTION 1S DISENABLED *!',//,1X,
$ 'DO YOU WISH TO CHANGE HEAT TRANSFER OPTIONS 7')
W(646)=0.0
READ(IIN,70,ERR=1510,END=9393) ANS
IF(ANS.EQ.1HY)GO TO 10
1600 CONTINUE
RETURN

9999 CONTINUE
CALL EXIT
END
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SUBRCUT INE MODIFY

THIS ROUTINE ENABLES USER TO PICK A SECTION OR ROUTINE
TO BE MOTiFIED OR REDEFINED
COMMON/ WARRAY /W (700)
COMMON/UNIT/ LN, 1OUT
COMMON/M ! SC/NC, JFKS, TF_AG, MFLAG, ANS!

OO0

(@)

INTEGER ANS, TFLAG, ANSI

17 WRITE{IOUT,18)
18  FORMAT(///,10X,"MOZIFICATION SECTIONS',//,

$ 1X,' 1. TIMING PARAMETERS!,/,

$ 'x,' 2. TRAJECTORY DATA',/,

$ 1x,' 3. ATMOSPHERE DATA',/,

$ 1x,' 4. FLOWFIELD AND PRESSURE DATA',/,
$ 1X,' 5. CROSSFLOwW DATA',/,

$ 1x,' 6. TRANSITION CRITERIA',/,

$ 1X,' 7. HEAT TRANSFER OPTION',/,

$ 1X,' 8. HEATING MULTIPLIERS',/,

$ 1X,' 9. GEOMETRY DATA',/,

$ 1X,'10. CONTROL PARAMETERS',/,

$ 1X,'11.  HEATING INDICATOR',/,

$ 1x,'12. OR OHANGE A SPECIFIC VARIABLE IN W ARRAY',//

$ 1X,'SECTION TO BE MODIFIED 2")
READ(1IN, %, ERR=17 ,END=9999) SECT
Go 10 (1,2,3,4,5,6,7,8,9,10,11,12),SECT

GO TO 17

1 CALL TIMING
GC 70 30

2 CALL TRAJ
GO TO 30

3 CALL ATMS

IF (W{10) .EQ. 1.)CALL WNCTUN
IF(w{10).EQ.2.)CALL ATMDTA

GC TO 30

4 CALL FLOW(2)
GO TO 30

5 CALL CROSS
GO TO 30

6 CALL TRANS
GO TO 30

7 CALL HTRMTD
GO TO 30

8 CALL HTMULT
GO TO 30

9 CALL TDGEOM
GO 10 30

10 CALL CONTRL
GO TO 30

11 CALL HEATIN
GO 70 30

12 GO 70 200
30  WRITE(IQUT,40)NC
4C  FORMAT(/,1x,'DO YOU WISKH TO MODIFY ANY OTHER SECTICNS ',
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250
260

$ 'FOR CASE ',13,' 7')
READ(1IN,50,ERR=30,END=9995) ANS
FORMAT (A1)

[F(ANS.EQ.THY)GO TO 17
RETURN

-------------------------- MOLIFY A SPECIFIL % NUMRTR =—wae

CONTINUE

WRITE (10UT,220)

FORMAT (/,1X  WHAT IS THE
READ (1IN, ¥, ERR=210, END=59
WRITE(10UT,240) 4
FORMAT (1X, "WHAT 1S THE VALUE FOR w(!, I3, 1) 21)

REAC (1IN, #,ERR=23C,END=3935)w( J)

WRITE(IQUT,260)

FORMAT (1X,'1S THERE ANOTHER W VARIABLE YOU WISH TO !,
$ '"CHANGE 11)

PEAD(IIN,50,ERR=250,END=9993)ANS

IF (ANS.EQ.THY)GD TO 200

GO TO 30

8999 CONTINUE

e e
(@]
NN N NN w
H W N — O (&)
DO DO O

CALL EXIT
END
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ORIGINAL PAGE |5
SUBROUTINE STREAM OF POOR QUALITY

ROUTINE FOR CREATiING STREAML INE CASES

X = X(FT) OR X(M)

SA - SHOCK ANGLE (DEG)

8A - BODY ANGLE (DEG)

BP - BODY POINT NUMBER

CASE - CASE NUMBER

XPRT = “KOGRAM |NPUT CONTROL PARAMETER FOR CASE

J1 = N INDEX FQOR CASE

JZ2 - W INDEX FOR X

J3 - W INDEX FOR 3A

J& - W INDEX FOR BA

J5 - W INDEX FOR BP

J6 = W INDEX FOR XPRT

JK = FLAG FOR SPECIAL CASES OF STREAML INE

(PARALLEL SHOCK OR PRANDT-MEYER OPT IONS)

COMMON,/WARRAY/W(700)
COMMON/UNIT/ LN, 1OUT
COMMC \/ STRM/ | STRM, NNC
COMMON/MISC/NC,JFKS,TFLAG,MFLAG,ANS1

QOO0 CO0O000

INTEGER TFLAG, ANST

CHECK FOR TIME DEPENDENT GEOMETRY OPTION
IF(W(560).GT.0.0)6G0 TO 200
CREATE A TEMPORARY FILE FOR STORING STREAM.INE CASE DATA
OPEN(UNIT=4,FILE="STREAM, TMP' , STATUS= ! UNKNOWN' )
NNC= NC+1
I STRM=!
J1=647
J2=13
C mmmmmmrioman DETERMINE SHOCK ANGLE AT PREV|OUS CASE =w=e-o -
DO 25 1=48,46,~1
[1=1-3
25 IF(W(1).GT.34,AND.W(13.LT.40)G0 TO 27
DO 26 1=36,31,~1

O o0 O

111=14+€
26 TFOWC) JGT.34,ANC.W(1).LT.40)G0 TO 27
21 J3=111
J3F=1
C omremmccceeea DETERMINE BODY ANGLE AT PREVIOUS CASE —=——=omm
DO 30 1=48,46,-1
l=1=-3

30 TFAWCI) JGT.13,AND.W(1).LT.30)G0 TO 50
D0 40 1=36,31,-1

= 1+6
40 FF(WCE).GT. 13, AND.W(1),LT.30)G0 10 50
50 J4=11
J4F=|
JK=0
C-—mme-u- CHECK FOR PARALLEL SHOCK OR PRANDT-MEYER CASES -==--

IF(W(J4F) EQ.29) JK=1

VE(J3F.GT, J4F ) JK=2 -30
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IF(JK.EQ.1)J4=0 ORIGINAL PAGE IS

IF(JK,EQ.2)J3=0 OF POOR QUALITY

J5=611

J6=641

XPRT=1.0

WRITE(IOUT, 1)

|F(MFLAG.EQ.O.AND, JK.EQ.0)WR TE(10UT,2)

F(MFLAG.EQ.0.AND, JK.EQ.1)WRITE(IOUT,3)

IF(MFLAG.EQ.O.AND. JK.EQ.2)WR!TE(:OUT,4)

|F(MFLAG.EQ.1 .AND. JK.EQ.0)WRITE(10UT,5)

| F(MFLAG.EQ.1.AND. JK.EQ.1)WRITE(IOUT,6)

|F(MFLAG.EQ.1.AND. JK.EQ.2)WRITE(.OUT,7)

FORMAT (1R1,10X, ' STREAML INE CASES',//, 11X, 'LIMITATIONS',/,5X, ' *!
,2X,'ALL LOCATIONS ON STREAML INE HAVE NO INTERVENING SHOCKS OR?',
' EXPANSION FANS',/,5X,'*',2X,'MULTIPLIERS SAME FOR ALL X ',
"LOCATIONS',/,5X,"#?,2X, 'FIXED RUNNING LENGTHS WITH ALPHA',/,
5X,'*1,2X,"NOTE: SHOCK ANGLE = SHOCK ANGLE OR SHOCK GENERATOR ',
TANGLE',//,1X,' (INPUT DATA FOR EACH CASE - - USE NEG X ',

$ 'TO iINDICATE END OF DATA)')

O OA WA WN

2 FORMAT(/,1X, "X (FT),SHOCK ANGLE,BODY ANGLE,B.F.NO. ')

3 FORMAT(/,1X, "X (FT),SHOCK ANGLE,B.P.NO.'")

4 FORMAT(/,1X, X (FT),BODY ANGLE,B.P.NO.')

5 FORMAT (/,1X, "X (M), SHOCK ANGLE,BODY ANGLE,B.P.NO.')

6 FORMAT(/,1X, X (M), SHOCK ANGLE,B.P.NO.')

7 FORMAT(/,1X, X (M),BODY ANGLE,B.P.NO.')

60 WRITE(IOUT,70INNC

70  FORMAT(1X,13)
CASE=FLOAT (NNC)
IF (MFLAG.EQ.0.AND. JK.EQ.0)READ(I IN, *,ERR=60,END=9999)X, SA,BA,BP
{F (MFLAG.EQ.0.AND. JK.EQ.1)READ(I IN, % ERR=60,END=9979)X, SA,BP
|F (MFLAG.EQ.0.AND. JK.EQ.2)READ(IIN, %, ERR=60,END=9999) X, BA, BP
IF (MFLAG.EQ.1.AND. JK.EQ.O)READ (I IN, * ERR=60,END=9999)X, SA, BA, BP
IF (MFLAG.EQ.1.AND, JK.EQ.1)READ(IIN, *,ERR=60,END=9999) X, SA, BP
IF(MFLAG.EQ.1 .AND. JK.EQ.2)READ (1IN, *, ERR=60,END=9999)X,BA,BP
IF (MFLAG.EQ.1)X=X%3,28084

--------------- WRITE TO TEMPORARY FllE =====—so====
WRITE (4,80)J1,CASE, J2,X,J3,5A, J4,BA, J5,BP
WRITE (4,80)J6,XPRT

80 CORMAT(1X,5(13,F9.4,1X))
IF(X,LT.0,0)G0 TO 100
NNC=NNC+1
GO TO 60

100 CONTINUE
REWIND (UNIT=4)
RETURN

200 CONTINUE
WRITE (10UT,210)

210 FORMAT(/,1X,'CANNOT RUN STREAMLINE CASES AND USE ',
$ 'TiME DEPENDENT GEOMETRY.')
RETURN

9999 CONTINUE
CALL EXIT
END
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SUBROUT INE TDGEOM

ROUTINE FOR SETTING TIME DEPENDENT GEOMETRY DATA

COMMON/ WARRAY/W(700)
COMMON/UNIT/IIN, 10UT
COMMCN/MISC/NC, !FKS, TFLAG, MFLAG, ANS?

INTEGER ANS, TFLAG, ANST

C MAY USE GEOMETRY DATA FROM PREVIOUS CASE IF JFKS =1 OR 3

!
2

IF(JFKS.NE,1 . AND. JFKS,NE,3)GO T0 9

NCMI =NC=1

WRITE (10UT, 2INC, NCM1

FORMAT(///,1X,'1S CASE ',13,' TIME DEPENDENT GEOMETRY !,
$ 'DATA THE SAME AS FOR CASE ',I13,' 1)
READ(11IN,30,ERR=1,END=9999)ANS

1F (ANS.EQ. THY)RETURN

CONTINUE

WRITE (10UT, 20)

FORMAT(///,10X," TIME DEPENDENT GEOMETRY',//)
FORMAT (A1)

--------------- CHOOSE NUMBER OF TIME DEPENDENT ENTRIES -=-

WRITE (10UT,50)

FORMAT(1X, 'NUMBER OF TIME DEPENDENT ENTRIES ? (MAX=10)")
READ(!IN, *,ERR=40,END=9999) | |

W(560)=FLOAT(I1)

IF(MFLAG.EQ.C)WRITE(I0UT,70)
IF(MFLAG.EQ.1)WRITE(IOUT,71)

FORMAT (1X, ' TIME(SEC) ,RADI I (FT),LENGTH(FT),SLOPE OR SWEEP!',

$ "(DEG)")
FORMAT(1X, 'TIME(SEC) ,RAD! 1 (M), LENGTH(M),SLOPE OR SWEEP',
3 “(DEG)")

-——- INPUT VALUES FOR EACH TIME

DO 1000 1=1,11
READ(IIN, ¥, ERR=60,END=9999)W(560+1) ,W(570+1),W(580+1),
$ W(590+!)

1000 CONTINUE

80
90

WRITE (10UT,90)

FORMAT (1X, ' ANY CHANGES 1?")
READ(|IN,30,ERR=80,END=9999) ANS
IF(ANS.EQ.1HY)GO TO 10

100 CONTINUE

RETURN

9999 CONTINUE

CALL EXIT
END
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SUBROUTINE TIMING

ROUTINE THAT SETS TIMING PARAMETERS AND PRINT CONTROL VALUES

OO0

SUM = TOTAL NUMBER OF PRINT TIMES
COMMON/ WARRAY /W(700)
COMMON/UNIT/1IN, 1OUT

C
INTEGER ANS
C
SumM1=0,0
SuM2=0.0
SUM3=0,0

10 WRITE(I0UT,20)

20 FORMAT(1H1,5X,"SPECIFY PRINTOUT INTERVALS',/)

30 WRITE(IOUT,40)

40  FORMAT(IX,'INITIAL TIME (SEC)')

READ(1IN, *,ERR=30, END=9999) W(1)
50  WRITE(10UT,60)
60  FORMAT(1X, 'PRINTOUT INTERVAL 1 (SEC)',10X, 'DELTA TIME')
— READ(!IN, *, ERR=50, END=9999) W(2)
70  WRITE(iOUT,80)
80  FORMAT(1X, 'SECOND TIME (SEC)')
READ(I [N, *, ERR=70, END=9999) W(3)
IF(W(2) .GT.0.0)SUMI=C(W(3)=W(1))/W(2))

90  WRITE(I0UT,100)

100 FORMAT(1X, 'PRINTOUT INTERVAL 2 (SEC)',10X,'DELTA TIME')
READ(|IN, *, ERR=90, END=9999) W(4)

110 WRITE(I0UT, 120)

120 FORMAT(1X,'THIRD TIME (SEC)')

READ(! N, *, ERR=110, END=9999) W(5)
IF(W(4),GT.0.0)SUM2=( (W(5)-W(3))/W(4))

130 WRITE(I0UT,140)

140 FORMAT(1X, "PRINTOUT INTERVAL 3 (SEC)',10X, 'DELTA TIME')
READ(1IN, *,ERR=130, END=999G)W( o)

150 WRITE(10UT,160)

160 FORMAT(1X, FOURTH TIME (SEC)')
READ(1IN, *, ERR=150, END=9999) W (7)
IF(W(6).GT.0.0)SUM3=( (W(T)=W(5))/W(6))

W(8)=1,0

170 WRITE(10UT,180)

180 FORMAT(/,1X,'ARE THE PRINTOUT TIMES CORRECT 71)
READ( 11N, 190,ERR=170, END=9999) ANS

1 190 FORMAT (A1)
I FCANS.EQ. THNYGO TO 10
noc SUM= SUM1 + SUM2+ SUM3
C TEST FOR GREATER THAN 100 PRINT TIMES
IF(SUM.LT.100.)G0 TO 1000
WRITE (10UT, 200)
200 FORMAT(/,1X,"MAXIMUM NUMBER OF TIMES(100) EXCEEDED.',/)
GO TO 30
1000 CONTINUE
RETURN
9999 CONT INUE
CALL EXIT

END C-33
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ROUTINE THAT COPIES TRAJ DATA TO W ARRAY

LINE - TRAJ TABLE LINE NUMBER
FNAMI
TITLE
BFLAG
BFLAG

NAME OF 1RAJ FILE

TITLE OF TRAJ FILE

0 YAW ANGLE NOT INCLUDED

1 YAW ANGLE INCLUDED
COMMON/ WARRAY/W(700)
COMMON/UNIT/VIN, 10UT

COMMON/MI SC/NC, JFKS, TFLAG, MFLAG, ANS!

CHARACTER*20 FNAMI
CHARACTER*80 TITLE
INTEGER ANS,BFLAG, TFLAG, ANS1

WRITE (10UT, 20)

FORMAT ( 1H1,10X, ' TRAJECTORY INPUT!,/)

WRITE (10UT,40)

FORMAT(1X, 'DO YOU HAVE A TRAJECTORY INPUT FILE 2')
READ(1IN,50,ERR=30, END=9999) ANS

FORMAT (A1)

IF (ANS.EQ. THN)GO TO 130

INPUT TRAJECTORY VIA FILE

WRITE (10UT,70)

FORMAT (1X, "WHAT IS THE FILE NAME ?')
READ(11IN,80,ERR=60,END=9999)FNAMI

FORMAT (AZ0)

OPEN(UNIT=7,F ILE=FNAMI , STATUS="'0LD' ,ERR=8888)
READ(7,85)TITLE

FORMAT (A80)

C BFLAG = 1 IF YAW ANGLE INCLUDED
C Ww(50) - NUMBER OF TIME DEPENDENT TABLE ENTRIES

90

READ(7,90)BFLAG,¥(50)
FORMAT(12,F10.5)
NETS=1{FIX(W(50))

C READ TIME,ALT,VEL,ANGLE OF ATTACK,AND YAW ANGLE(OPTIONAL)

IF(BFLAG.EQ.O)READ(7,99,END=98) (W(50+1),W(100+1),W(150+1),
$ W(210+1),1=1,NPTS)

IF(BFLAG.EQ.1)READ(7,1G0,END=98) (W(50+1),wW(100+1),W(150+1),
$ W(210+1),W(650+1), 1=1,NPTS)

98 CONTINUE

99  FORMAT(4E15.4)

100 FORMAT(5E15.4)
|F(MFLAG.EQ.0)GO TO 103
DO 101 12=101,200

101 W(1Z)=K(1Z)/3.28084

103 CONTINUE
CLOSE(UNIT=7,STATUS='KEEP')

 mmmmmme e e m— e ——————————————————————— -

C DISPLAY TRAJECTORY

104 CONTINUE

=0
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105 CONTINUE

> IF(BFLAG.EQ.O,AND.MFLAG.EQ.0)WRITE(10UT,110)
IF(BFLAG.EQ.O.AND.MFLAG.EQ.1)WRITE(I0UT,112)
IF(BFLAG.EQ.1 .AND . MFLAG.EQ.O)WRITE(10UT,111)
IF(BFLAG.EQ.1 .AND.MFLAG.EQ.1)WRITE (10UT,113)

110 FORMAT(/,1X,! TiIME ALTITUDE VELOCITY ANGLE ',
$ 'ATTACK!,/,! (SEC) (FT) (FT/SEC)!,
s (DEG) ', /)

112 FORMAT(/,1X,! TIME ALTITUDE VELOCITY ANGLE ',
$ 'ATTACK',/,! (SEC) (M) (M/SEC) ',
s (DEG)',/)

111 FORMAT(/,1X,! TIME ALTITUDE VELOCITY ANGLE ',
$ 'ATTACK BETA',/,! (SEC) (FT) (FT/SEC)',
3! (DEG) (DEG) ', /)

113  FORMAT(/,1X,? TIME ALTITULE VELOCITY ANGLE °*,
$ 'ATTACK BETA',/,! (SEC) (M) (M/SEC) !,
s (DEG) (DEG) ', /)

115 =141

IF(BFLAG.EQ.D)WRITE(I1OUT,120)1,W(50+1),W(100+1),
$ W(150+1),W(210+1)
IF(BFLAG.EQ.1)WRITE(10UT,120) |, W(50+1),W(100+1),
$ W(15041),W(210+1),W(650+1)
120 FORMAT(1X,12,5E12, 4)
IF(I.EQ.NPTS)GO TO 210
IF(1.EQ.20.0R, 1.EQ.40)READ( 1IN, 125,ERR=123,END=9999)
12 IF(1.EQ.20.0R, 1.EQ.40)GO TO 105
125 FORMAT(1X)

GO TO 115
c - -
c INPUT TRAJECTORY VIA TERMINAL
130 CONTINUE

140 WRITE(IOUT,150)
150 FORMAT(1X, 'WHAT IS THE NUMBER OF TRAJECTORY POINTS 27 ',
$ (50 TRAJ.PTS. MAXIMUM)!)
READ(11IN, *, ERR=140, END=9999)NPTS
W(50)=FLOAT(NPTS)
160 WRITE(iQOUT,170)
170 FORMAT(1X,'WILL BETA VALUES BE INPUT 2')
READ(1IN,50,ERR=160,END=9999) ANS
BFLAG=0
IF(ANS.EQ. 1HY )BFLAG=1
IF(BFLAG.EQ.O.AND.MFLAG.EQ.O)WRITE(IOUT, 180)
IF(BFLAG.EQ.0.AND.MFLAG.EQ.1)WRITE(10UT, 182)
IF(BFLAG.EQ.1 .AND.MFLAG.EQ.0)WRITE (10UT,181)
IF(BFLAG.EQ.1 .AND.MFLAG.EQ.1)WRITE(IOUT,183)
180 FORMAT(1X,*'TYPE IN THE FOLLOWING TRAJECTORY VARIABLES ',
S 'SEPERATED BY COMMAS',/,11(' ='),' 50 TIMES MAXIMUM!,
$ 11(Y =),/ TIME(SEC) ALTITUDE(FT) VELOCITY(FT/SEC),',
$ 'ANGLE OF ATTACK(DEG)')
182 FORMAT(1X,'TYPE IN THE FOLLOWING TRAJECTORY VARIABLES !,
$ 'SEPERATED BY COMMAS!,/,11(* =1),' 50 TIMES MAXIMUM',
$ 11(r =),/ TIME(SEC), ALTITUDE(M) » VELOCITY(M/SEC),?,
$ 'ANGLE OF ATTACK(DEG)')
181 FORMAT(1X,'TYPE IN THE FOLLOWING TRAJECTORY VARIABLES ',
$ 'SEPERATED BY COMMAS',/,11(' =)' 50 TIMES MAXIMUM!,
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!F 183
2

190
200

$ 11(" ="),/," TIME(SEC),ALTITUDE(FT),VELOCITY(FT/SEC),",
$ 'ANGLE OF ATTACK(DEG),BETA(DEG)')
FORMAT(1X, 'TYPE IN THE FOLLOWING TRAJECTORY VARIABLES !,
$ 'SEPERATED BY COMMAS',/,11(' =1),' 50 TIMES MAXIMUM!,
$ 11(" =%),/," TIME(SEC),ALTITUDE (M), VELOCITY (M/SEC),?,
$ 'ANGLE OF ATTACK(DEG),BETA(DEG)')
DO 1000 1=1,NPTS
WR1TE (10UT,200) 1
FORMAT (1X, 12)
IF(BFLAG.EQ.O)READ (1IN, *, ERR=190,END=9999) W(50+1),
$ WCT100+1), WC150+1),W(210+1)
IF(BFLAG.EQ.1)READ(IIN,*, ERR=190,END=9999)N(50+1),
$ WO100+1),W(150+1),W(210+1),W(650+1)

1000 CONTINUE

GO TO 104
CHANGE TRAJECTORY

WRITE(10UT,220)

FORMAT (/,1X,'D) YOU WiSH TO CHANGE ANY OF THE °,
$ 'TRAJECTORY INPUT 121)
READ(11IN,50,ERR=210,END=9999)ANS

IF(ANS.EQ. THN)GO TO 280

CONT INUE

WRITE(I10UT,261)

FORMAT(/,1X,'DO YOU WISH TO CHANGE AN EXISTING LINE 7')
READ(11IN,50,ERR=260,END=9999)ANS

IF(ANS.EQ.1HY)GO TO 400

WRITE(I10UT,263)

FORMAT(1X, 'DO YOU WISH TO ADD A NEW LINE TO THE TRAJ. 2')
READ( I IN,50,ERR=262,END=9993)ANS

IF(ANS.EQ. 1HY)G0 TO 500

WRITE(10UT,265)

FORMAT (1X, 'DO YOU WISH TO REMOVE A LINE FROM THE TRAJ, °')
READ(1IN,50,ERR=264,END=9999)ANS

IF(ANS.EQ. 1HY)GO TO 700

WRITE(10UT,267)

FORMAT(1X, 'DO YOU WANT TO CHANGE THE WHOLE TRAJ, 17')
READ(1IN,50,ERR=266,END=9993)ANS

IF(ANS,EQ. 1HY)GO TO 130

C ~--
c
210
220
: 260
- 261
:i
3
i 262
= 263
3 264
g 265
;; 266
4 267
- o
= 280
=, 290
=i 300
éi 310
E 320

325
326

COPY TRAJECTORY TO FILE

CONT INUE

WRITE (10UT,300)

FORMAT (1X, 'DO YOU WISH TO WRITE THIS INPUT TO A FILE 2")
READ(1IN,50,ERR=290, END=9999) ANS

IF (ANS.EQ. THN)GO TO 330

WRITE (10UT,320)

FORMAT(1X, 'WHAT 1S THE NEW FILE NAME 2')
READ(1IN,80,ERR=310, END=9999) FNAMI
OPEN(UNIT=7,F ILE=FNAMI , STATUS= 'NEW")

WRITE (10UT,326)

FORMAT (1X, 'WHAT IS THE TITLE OF THE TRAJECTORY 7')
READ(|IN,85,ERR=325,END=9999) T ITLE
WRITE(7,85)TITLE

WRITE(7,90)BFLAG, W(50)
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420

430

440

441
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442

443
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IF(BFLAL.EQ.O)WRITE(7,99)(V(50+I),N(100+i).W(150+|),
$ W(210+1),1=1,NPTS)
IF(BFLAG.EQ.I)NRITE(7,100)(W(50+I),V(100+l),W(150+l),
$ W(210+1),W(650+1),1=1,NPTS)

CLOSE(UNIT=7, STATUS="KEEP!)

WRITE(I0UT,340)

FORMAT(/,1X, ' TRAJECTORY INPUT 1S COMPLETE')

RETURN

CHANGE A LINE OF TRAJECTORY

CONTINUE

WRITE(I0UT,410)

FORMAT (1X, 'WHICH LINE DO YOU WISH TO CHANGE 1')
READ(IIN, %, ERR=400,END=9999) L INE
IF(BFLAG.EQ.O)WRITE(IOUT,120)LINE, W(50+LINE),W(100+LINE),
$ W(OI50+LINE),W(210+LINE)
IF(BFLAG.EQ.T)WRITE(IQUT,120)LINE, W(50+LINE),W(100+L INE),
$ W(1S504LINE),W(210+LINE),W(650+L INE)
IF(BFLAG.EQ.0.AND.MFLAG.EQ.O)WRITE(10UT,440)LINE
IF(BFLAG.EQ.0.AND . MFLAG.EQ.1)WRITE(1OUT,441)LINE

IF (BFLAG.EQ.1.AND.MFLAG.EQ.O)WRITE(10UT,442)LINE

IF (BFLAG.EQ.1.AND.MFLAG.EQ.1)WRITE(IOUT,443)LINE
FORMAT(/.lX,'TIME(SEC),ALTITUDE(FT),VELOCITY(FT/SEC),',
$ 'ANGLE OF ATTACK(DEG)',/,1X,12)
FDRMAT(/,1X,'TIME(SEC),ALTITUDE(M),VELOCITY(M/SEC),',
$ 'ANGLE OF ATTACK(DEG)',/,1X,12)
FORMAT(/.1X,'TIME(SEC),ALTITUDE(FT),VELOCITY(FT/SEC),'
$ 'ANGLE OF ATTACK(DEG),BETA(DEG)',/,1X,12)
FORMAT(/,1X, ' TIME(SEC),ALTITUDE (M), VELOCITY (M/SEC), !,
$ 'ANGLE OF ATTACK(DEG),BETA(DEG)',/,1X,12)
IF(BFLAG.EQ.O)READ (1IN, %, ERR=430, END=9999)W( 50+L INE),
$ W(100+LINE),W(150+L INE),W(210+L INE)
IF(BFLAG.EQ.1)READ (1IN, *,ERR=430,END=9999)W(50+LINE),
$ W(100+LINE),W(150+LINE),W(210+LINE),W(650+L INE)

GO T 210

’

500

510

600
520

b B L
. :

4

ADD A LINE TO TRAJECTORY

CONTINUE

WRITE (10UT,510)

FORMAT (1X, 'WHAT IS THE NUMBER OF THE L INE YOU WISH 10 ADD 1)
READ( 1IN, *, ERR=500, END=9995) L INE

DO 600 K=NPTS, L INE,=1

JeK+1

W(50+J)=W(504K)

W(100+J) =W (1004K)

W(150+J)=W(1504K)

W(210+J)=W(21 0+K)

W(650+J)=W(6504K)

CONT INUE

IF (BFLAG.EQ.0.AND. MFLAG.EQ.O)WRITE (10UT, 440) L INE

IF (BFLAG.EQ.O0.AND.MFLAG.EQ.1)WRITE(iOUT, 441 )L INE

IF (BFLAG.EQ.1.AND.MFLAG.EQ.0)WRITE(I0UT, 442)L INE

IF (BFLAG.EQ.1.AND.MFLAG.EQ.1)WRITE (1OUT,443)L INE

IF (BFLAG.EQ.0)READ(! IN, %, ERR=520, END=9999)W(50+L INE) ,
$ W(100*LINE),W(150+L INE),W(210+L INE)
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IF(BFLAG.EQ.1)READ(1IN, *,ERR=520,END=9999)W(50+LINE},
$ WOT00+LINE),W(150+LINE),W{25 HLINE),W(650+L INE)
NPTS=NPTS+1

W(50)=FLOAT(NPTS)

GO 710 210

c DELETE A LINE OF TRAJECTORY
700 CONTINUE
WRITE(I1OUT,710)
710 FORMAT(1X,"WHAT IS THE NUMBER OF THE LINE YOU WISH TO DELETE ?7')
READ(1IN, ®,ERR=700,END=9999) L INE
DO 800 J=LINE,NPTS-1
K=J+1
W(50+J)=W(50+K)
W(100+J)=W(100+K)
W(150+J)=W(150+K)
W(210+J)=W(210+K)
W(650+J)=W(6504K)
800 CONTINUE
NPT S=NPTS-1
W(503;=FLOAT(NPTS)
GO TO 210
8888 CONTINUE
WRITE(10UT,350) FNAM]
350 FORMAT(1X, 'CANNOT OPEN ',A20)
GO TO 60
9999 CONTINUE
CALL EXIT
END

‘\..-, .'*),(:.‘_ri_;‘ f::/' - e
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SUBROUT INE TRANS

COMMON/UNIT/IIN, IOUT
COMMON/M!1SC/NC, JFKS, TFLAG ,MFLAG, ANS!

”
INTEGER ANS, TFLAG, ANS1 .
C MAY USE TRANSITION DATA FROM PREVIOUS CASE IF JFKS = 1 OR 3
IF(JFKS.NE.1.AND, JFKS,NE.3)GO TO 9
NCM1=NC~1
1 WRITE (10UT, 2) NC, NCM1
2  FORMAT(1H1,'|S CASE ',I3,!' TRANSITION DATA THE SAME '
$ 'FOR CASE *,13,' 1")
READ(1IN, '30,ERR=1,END=9995)ANS
IF(ANS,EQ. 1 “Y)RETURN
9 CONTINUE
10 WRITE(I0UT,20)
20  FORMAT(///,10X,' TRANSITION OPTIONS',//,1X,
'OPTIONS 1,  TIME DEPENDENT: LAM TO TURB',/,
11X,'2,  TIME DEPENDENT: TURB TO LAM!,/,
11X,'3.  REYNOLDS NO. DEPENDENT',/,
11X,'4.  RE-THETA',/,
11X,'5.  MDAC-E TRANSITION',/,
11X,'6.  MDAC-E TABLE LOOK-UP',/,
11X,'7. NAR RE VS ME TABLE LOOK-UP',/,
11X,'8.  RE-THETA/ME',//,
1X,'OPTION SELECTED 7')
READ(IIN, *®,ERR=10,END=9999)W(27)
IT=IFIX(W(27))
GO TO (100,200,300,400,500,600,700,800),1T
GO T2 900
C ==—- - TRANSITION OPTION 1 e=ceea
100 WRITE(ICUT,105)
105 FORMAT(//,1X,'1.  TIME DEPENDENT: LAM TO TURS!',
$ //,1X,"TRANSITION BEGINS AT TIME(SEC) 2")
READ(1IN, ®,ERR=100,END=9999)W(14)
110 WRITE(IOUT,115)
115 FORMAT(1X,'FULLY TURBULENT AT TIME(SEC) 2'")
READ(IIN, ®,ERR=110,END=9999) W( 20)
IF(W(29).£Q.0.0)GO TO 118
116 WRITE(10UT,117)
117 FORMAT(1X,'A VIRTUAL ORIGIN CORRECTION CANNOT BE MADE ',
$'WITH THIS OPTION.?,/,1X, 'RESET VIRTUAL ORIGIN OPTION 21)
READ(11IN,130,ERR=116,END=9999) ANS
IF(ANS,EQ. 1HY)}W(29)=0,0
118 CONTINUE
120 WRITE(I10UT,125)
125 FORMAT(1X, 'ANY CHANGES 17')
READ(11i',130,ERR=120,END=9999)ANS
130 FORMAT(A1)
IF(ANS.EQ.1HY)GO TO 10
GO TO 1000

L A

AN AN

200 WRITE(I10UT,205)
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205

210
215

216
217

FORMAT(//,1X,'Z.  TIME DEPENDENT: TURB TO LAM',//,1X,
$ 'FULLY TURBULENT AT TIME(SEC) 7')

READ( 11N, *, ERR=200, END=9999) W( 14)

WRITE {1OUT,215)

FORMAT(1X, "LAMINAR FLOW BEGINS AT TIME(SEC) 2')
REAN(1IN, ®,ERR=210, END=9999) W( 20)

IF(W(29).£Q.0.0)G0 TO 218

WRITE (10UT,217)

FORMAT(iX,'A VIRTUAL OR:. N CORRECTION CANNOT BE MADE ',
$'WITH THIS OPTION.',/,1X, "RESET VIRTUAL ORIGIN OPTION 2')
READ (1N, 130,ERR=216, END=9999) ANS

IF (ANS,EQ. THY )W (29)=C,

CONT INUE

WRITE (10UT, 1 25)

READ (1IN, 130, ERR=220, END=9999) ANS

IF(ANS.EQ. THY)GO TO 10

GO TO 1000
---------------------------- TRANSITION OPTION 3 =mm=m=n
WKITE (10UT,305)

FORMAT(//,1X,'3.  REYNOLDS NO. DEPENDENT',//,10X,
¢ 'RE=LOCAL REYNOLDS NO. FOR FLAT PLATE OPTIONS',/,10X,
$ 'RE=(RE-INF)D FOR SWEPT CYLINDER OPTIONS',/,1X,
$ 'HIGHEST LAMINAR RE 171)

READ(1IN, *,ERR=300, END=9999) W{ 14)

WRITE (10UT,315)

FORMAT (1X, 'LOWEST TURBULENT RE 7')

READ(1 N, ¥, ERR=310, END=9999) W ( 20)

WRITE (10UT, 125)

READ (1IN, 130, ERR=320, END=3999) ANS

IF(ANS.EQ.THY)30 TO 10

GO TO 10600
---------------------------- TRANSITION OPTION 4 ~===m-
WRITE (10UT,405)

FORMAT(//,1X,'4.  RE-THETA DEPENDENT',//,1X,
$ 'HIGHEST LAMINAR VALUE 7')

READ (11N, %, ERR=400, END=9999) W( 14)

WRITE(I10UT,415)

FORMAT (1X, "LOWEST TURBULENT VALUE ?')

READ (1IN, ¥, ERR=410, CND=9999) W{ 20)

WRITE (10UT, 125)

READ (1IN, 130, ERR=420, END=9999) ANS

IF(ANS.EQ.THY)GO TO 10

GO TO 1000

510
515

520

=== TRA“'SITION OPTION 5 ==m==-=
WRITE(10UT,505)

FORMAT(//,1X,'5.  MDAC-E TRANSITION: RE-THETA/!,
$ T(MEX(RHO®V/MU)*¥%.2)7,//,1X,
$ 'HIGHEST LAMINAR VALUE 1)

READ(1 IN, *, ERR=500, END=9999) W( 14)

WRITE(10UT,515)

FORMAT (1X, TLOWEST TURBULENT VALUE 17')

READ(1IN, *,ERR=51C, END=9999) W( 20)

WRITE(10UT, 125)

READ(1iN, 130,ERR=520, END=0999) ANS

IF (ANS.EQ. 1HY)GO TO 10
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GO TO 1000
C womwmreerer e cmc e e e e e e TRANSITION OPTION 6
600 WRITE(I0UT,605)
605 FORMAT(//,1X,'6. MDAC-E TABLE LOOK=-UP',//,1X,

$ 'OPTIONAL INPUT: (L)FULLY TURB/(L)TRAN ONSET!,

$ /1K, VExxx® INPUT THE RATIO OR 0.0 %%t / (X,

$ 'INPUT DESIRED 2')

READ(I IN, *, ERR=€0", END=9999) W ( 28)

WRITE (10CT, 125)

READ(1 IN, 130, ERR=610, END=9999) ANS

IF (ANS.EQ.THY)GO TO 10

GO TO 1000
----------------------------- TRANSITION OPTION 7
WRITE (10UT,705)

FORMAT//,1X,'7. NAR RE VS. ME TABLE LOOK-UP',

$ //,1X,"NO INPUT REQUIRED')

WRITE (10UT, 125)

READ( 1IN, 130, ERR=710, END=9999) ANS
I F(ANS.EQ.1HY)GO TO 10

GO TO 1000

WRIiTE(I0UT,805)

FORMAT(//,1X,'8.  RE-THETA/ME DEPENDENT',//,1X,

$ 'HIGHEST LAMINAR VALUE 1')

READ (I IN, *, ERR=80G, END=9999)W(14)
WRITE(IOUT,815)

FORMAT (1X, "LOWEST TURBULENT VALUE ')
READ(1IN, ®¥,ERR=810, END=9999)W(20)
WRITE(I10UT, 125)
READ(1IN,130,ERR=820,END=9999)ANS
IF(ANS.EQ.THY)GO TO 10

GO TO 1000

————— —-== BAD OPTION ~==-=nm=n

CONT INUE

WRITE(IOUT,910)

FORMAT(//,1X,'BAD OFTION NUMBER',//)
GO TO 10

CONT INUE

RETURN

9999 CCNTINUE

CALL EXIT
END
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SUBROUT INE WNDTUN OF POOR QuUAL'TY
C
C ROUTINE FOR INPUTING ATMOSPHERIC CATA FOR WIND TUNNEL O0FTION
COMMON/ WARRAY/W(700)
COMMON/UNIT/ 1IN, 1OUT
COMMON/MISC/NC, JFKS, TFLAG, MFLAG, ANS!

¢
INTEGER ANS, TFL AG, ANS!
C NPTS = NUMBER OF TIME DEPENDEAT TABLE ENTRIES
c MAY USE DATA FROM PREVIQUS CASE IF J&x§ = 1 QR 1

PFOJFKS NEL YT JAND, UFKS NE, 2330 T2 g
NCM1=NC-1
1 W TECTOUT, 2 NG, NCM!
2 FORMAT(1H!,'IS CASE ',13," WIND TUNNEL DATA SAME AS !
$ 'FOR CASE ',13,' 721)
REAC(1IN,BO,ERR=1,END=9935)ANS
TF(ANS.EQ.THY)RETURN
9 CONTINJUE
NPTS=W(50)+.0001
10 WRITE (ICUT, 20)NPTS
20 FORMAT(///,! WIND TUNNEL OPTION',//,
$ ' INPUT STATIC TEMPERATURE AND PRESSURE AS A FUNCTION !
$ 'OF TIME.',/,' TIME AND FREESTREAM VEL. ARE INPUT T,
$ "IN TRAJ. DATA WITH ALT. SET = 0.0',/,1X
$ 6(Y ~%), 12,7 vaL UES REQUIRED' ,6(" =1),/)
IF(MFLAG.EQ.O)WRITE(IOUT,SO)
IF(MFLAG.EO.1)WR!TE(?OUT,31)
30  FORMAT(1X,'T=INF{R),P=INF(LB/SFT)")
31 FORMAT(1X,'T—INF(K),P—!NF(NEWTON/SQ.M)')
DC 1000 1=1,NPTS
40 WRITE(I0UT,50) 1
50 FORMAT (11X, 12)
READ(:IN,*,ERR=40,END=9999)W(ASO+!),W(SCO+S)
1000 CONTINUE
60 WRITE(IQUT,70)
70 FORMAT(1X,'ARE ALL INPUTS CORRECT 7')
READ(IIN,BO,ERR=60,END=959Q)ANS
80 FORMAT (A1)
IF(ANS.EQ.1THN)GO TO 1¢
RETURN
9999 CONTINUE
CALL EXIT
END

’

’
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SUBROUTINE UNITS

ROUTINE FOR CONVERTING TO METRIC UNITS
CCPIES WORKING ARRAY W INTD GUTPUT ARRAY WW
COMMCON/WARRAY/W(700)
COMMON,/WWARAY/WW(7073)
COMMON/ WWWARY /WWW(700)
COMMON/UNIT/ 1IN, 1OUT
COMMON/MISC/NC, JFKS, TFL AT MFLAG, ANSH

OO0

WY E-F TR A

it
O

INTEGER TFLAG, ANS?

LU 1
(@]

DO 1000 1=1,700
WWW{])=ww(l)

Ww(l)=w(l)

1000 CONTINUE

C MFLAG = 0 NGLISH UNITS
IF(MFLAG.EQ.C)GC TO 2000
WW(12)=W(12}#3,28084
WW(13)=W(13)%3,28C34
WW(22)=W(22)%3,28084
WW(25)=W(25)%3,28084
WW(202)=W(202)%*3,28084
WW(2(5)=W{205)%3,28084
WW(354)=W(354)*%3,28084
DO ' 1=571,580

1 WW(l)=mW(|)%3,28084

DO 2 {=101,200

2 WW()=W(]|)%3,28034

U0 3 1=401,450
WW(l)=W(])%3,28084

DO 4 [=451,500
Ww{i)=w(i)*1,8

DO 5 1=501,550
WW(!l)=w(i)*5,0208855
WwW(316)=W(316)*8,81143E-5
WW(21)=W(21)%4,30189E~4
WW(24)=(W(24)%1,8-459.7)
2000 CONTINUE

RETURN

END

C-43

L R R
B S T U RV ST DTN NEa NPy,
wn F -8 [V Y



SUBROUTINE OLTPUT ORIGiN 31 =200 1y
c OF POCR QUAL:iY
C ROUTINE TO CREATE INPUT FILE FOR LANMIN
c
C FNAMA - OUTPUT FILENAME (INPUT FILE FOR LANMIN)
COMMON/ WARRAY /W (700)
COMMON, WhARAY,/wh (700)
CMMON/ Wk ARY / KW (70C)
COMMCN/UNIT/ 1IN, [OUT
COMMCN/POCEF F/TMCF (53) , TCPMISC ), NIPNT
COMMON/TITLE/TITL
COMMON/M) SC/NG, JFKS, TEL A, MF_ AT, ANS!
COMMON/ STRR 1 37EM NG

INTEGER ANS, "FLAG, ANS!
CHARACTER*20 FNAM
CHARATTER#*72 TITLY
CIMENSION 15(5)
n
IF(NC.GT.1.0)G0 TO 26
C OBTAIN OUTPUT FILE NAME AND OPEN
10 WRITE(I0UT, 20)
20 FORMAT(1H1,10X,'CREATE OUTPUT FILE',//,1X,
$ 'WHAT 1S THE NAME OF THE OUTPUT FILE TC BE CREATED 2')
PEAD(!1N,25,ERP=10, END=9999) FNAM4
OPEN(UNIT=8,FILE=FNAMA, STATUS= 'NEW' , ERR=5 .88)
25  FORMAT(A20)
C WRITE DATA TO OUTPUT FILE ACCORDING TO PROGRAM [INPUT CONTROL
C PARAMETER OF PREVIOUS CASE
26 CONTINUE
IF(JFKS.NE.03G0 TO (100,9999,30,30,100,30), JFKS
30 IF(TFLAG.NE.1)G0 T0 33
WRITE (10UT,31)NC
31 FORMAT(1X,'DO YOU WiSH TO CHANGE THE TITLE FOR CASE ', 13)
REAZ (! iN,32,ERR=30, END=590G ANS
32 FORMAT(AD)
E(ANS.EQ, 1HNIGO T 52
33 WRITE(I0UT,40)NC
40 FORWAT(/,1X,'¥HAT IS THE TITLE FOR CASE ',13," 7 1,5,
$ '(NOTE: 72 CHAR. LIMIT)Y)
REAC(! IN,50,ERR=33, END=5999G)T I TL 1
50  FORMAT(AT2)

52 WRITE(8,55)TITL!
55 FORMAT(A72)
C memmmmmeeceee TIMING PARAMCTERS AND PRINT CONTRO
WRITE (8,60} (WW({1),=1,8)
60  FORMAT(3F20.3)
IF(JFKS,EQ.3.0R, JFKS.EQ.6)GO TO 100
C e NUMBER OF TIME DEPENDENT TRAJ TABLE ENTRIES —-
WRITE (8,70)WW(50)
7C  FORMAT(3F20,3,2F10.3)
N=WW(5C)+,001
NT=5C+N

=




& )

OF L oo -

WRITE(8,70) (WN(X) ,WW(K+50) ,WW(K+100) ,NW(K+160) , WW(K+600) ,
$ K=51,NT)

e e ——— CASE DATA =—=eew-
C IF 1ZFLAG = 1 THEN THE ZERO VALUE FOR THE W MUST BE PRINTED
100 J=9
110 JS=1
120 IF(JS.GT.5)G0 TO 130
IZFLAG=0
IF(J.GT.49,AND. J.LT.201)J=201
IF(J.GT.210.AND.J.LT.261)J=261
IF(J.2T.700)G0 TO 200
IF(J.EQ.641)J=J+1
PF(WW(J).EQ.0.0 . AND.WWW(J) NE.C.0) | ZFLAG=1
IF(WW(J) . NE.C.O.OR, IZFLAG.EQ.1)15(JS)=y
'F(J.EQ.649.AND. WW(J).GT,0.0)G0O TO 300
[F(WW(J).GT.1000.0.0R. WW(J),LT.1.0,AND.WW(J).GT.0.0)GO TO 400
TF(WW(J).NE.0.0. )R, IZFLAG.EQ.1)4S=JS+1
J=J+1
GO TO 120
C oemmmmrmeeeeee WRITE CASE DATA TO OUTPUT FILE - -
130 WRITE(8,80) (1S(K),WW(1S(K)),K=1,5)
80  FORMAT(5(13,F9.4,1X))
81  FORMAT(5(13,F9.7,:X))
82 FORMAT(5(13,F9.1,1X))
GO TO 110
O it WRITE PROGRAM INPUT CONTROL PARAMETERS FOR CASE ---
200 1S(2:8)=641
WRITE(8,80) (1S(K),WNW(IS(K)), <=1, JS)
c -- == CHECK F(° STREAMLINE CASES =-eeeeee
IF(ISTRM.EQ.1)6G0 TO 500
250 CONTINUE
IF(INSERT.EQ.0) JFKS=WW(641)+,0001
F(JF¥S.EQ.2)CLOSE(UNIT=8)
RETURN
C mmmemmmmemc e e e PRESSURE COEFFICIENT INPUT TABLES ---
300 CONTINUE
WRITE(B,80) (1S{K),WWN(!S(K)), K=1,JS)
WRITE (8,90)NCPMT
90 FORMAT(13)
WRITE(8,95) (TMCP(K),TCPM(K),K=1,NCPMT)
S5  FORMAT(2F10.6)
J=J+1
GO TO 130
C - OPTIONAL FORMAT FOR WRITING CASE DATA TO OUTPUT FILE =-==-—
400 CONTINUE
FF(JS~1.GE.1)WRITE(8,80) (1S(K),WW(IS(K)),K=1,JS=~1)
TF(WW(J) . LT.1000,)WRITE(8,81)J,WW(J)
IF(WW(J).GE.1000.)WRITE(8,82)J,WW(J)
J=J+1
GO TO 10
C ==--=- COPY STREAMLINE CASES FROM TEMPORARY STREAMLINE FILE --
500 CONTINUE

READ(4,80)J1,W(J1),02,W(J2),J3,%(J3),J4,W(J8),J5,W(J5)
READ(4,80)J6,W(J6)
WRITE(8,80)J1,W(J1),J2,W(J2),43,W(J3),J4,W(J4),J5,W(J5)
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IF(W(J1),EQ.NNC-1)GO TO 510
WRITE(8,80)J6,W(J6)
GO TO 500

C OHOOSE PROGRAM INPUT CONTROL PARAMETER FOR LAST STREAMLINE CASE
510 CONTINUE

WR1TE (10UT, 520}

520 FORMAT(//,10x,"INPUT CONTROL FLAG',//,

8888

8889

9999

PR el ol e o X o R IR I N R N g

1X,'1. NEW “ASE FOLLOWS US'NG TITLE,TIMING AND TRAJ. !
/,6X,'DATA FROM PREVIOUS CASE',/,
1X,12. END OF INPUT (LAST CASE)!',/,
1X,'3. NEW CASE FOLLOWS US!IwC TRAJ,DATA FROM PREVIOUS ',
'CASE.',/,6X,'NEW TITLE AND TIMING. INITIAL CASE DATA ',
*UNCHANGED,',/,
1X,'4, NEW CASE FOLLOWS USING NEW TITLE, TIMING,TRAJ, ',
YAND CASE DATA.',/,6X,'(INI!TIALLY ZERO W ARRAY)',/,
1X,1'5, SAME AS (1) EXCEPT ZERO ALL CASE DATA FROM ',
'PREV IOUS CASE',/,
1X,16. SAME A3 (3) EXCEPT INITIALIZE ZERO ALL TIMING ',
'AND CASE DATA',//,
1X,"OPTION SELECTED V)

READ(I !N, #,ERR=510,END=9999)W(J6)

WRITE (8,80)J6,W(J6)

CLOSE(UNIT=4,STATUS="DELETE")

»

NC=¥(647)+.0001 .o 15
60 TO 250 ORIGINAL PRt
CONTINUE OF POOR QUALITY

WRITE(10UT,8889)FNAM4

FORMAT (/,1X, " CANNOT OPEN *,A20,/)
GO TO 10

CONT{INUE

CALL EXIT

END
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