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FOREWORD

This final report presents work which was conducted for Langley Research
Conter (LaRC) in rosponse to requirements of Contract NA31-16983. The work
prosented was porformed by REMIECH, Inc. Huntsville, Alabama and is entitled
' *'MINIVER Upgrade For The AVID System’’, The final report consists of three
volumes,

Volume I: LANMIN User's Manual
Volume II: LANMIN Input Guide
Volume IXIXI: EXITS User's and Input Guide

The NASA technical coordination for this study was provided by Ms, Eathryn

E. Wurster of the Vehicle Analysis Branch of the Space Systems Division.




TABLE OF CONTENTS
VOLUME II
LANMIN INPUT GUIDE

SECTION PAGE
1 [ ] o mmODDaION. . L] L . L] L] L] L] ° * L L [ ] L
2 [ ] o cm mqu L ] L] L] L L L] L] [ L] L ] L] L L4 L] L]

3.0 PREPROCESSORINTERACI’IVBINPUT............... 20

301 Mmb . L] * L] L ] . . * . * L ] L] . [ ] * L ] * .'. L] L] L[] L ] L 20
3 'Y 2 SUBROUTINE mmT. L] L] L] L] . . L ] L] * L ] L ] [ ] L ] L L] L] ® L] 21
303 SUBROUTM mDm * L3 * [ * [ ] L] L ] L] * L] * . L ] L] L[] L] L ] 21
3.4 SUBROUTINE TIMING © ¢ ¢ o o o o « o ¢ o o o o « o o o 21
305 SUBROUTmE M * L] L] L] L] L] * * L] * * L] L ) L] L] L] L] L L ] 22
3.6 SUBROUTmE Ams * E ] L 2 L ] L L] * L ] * * * L] * * * L] L] ® L] 23
3.7 SUBROUTNE WNDTUN * * ® L d * * L] * * L ] * [ ] L] L ] . L] * L] 23
3 * 8 SUBROUTmE ATMA * L ] L ] * L d L ] L] * [ ] . L] * * . L ] * [ ) * 23
3 .9 . SUBROUTM me * * * ® * * L ] * L ] L ] * L ] . L] * . L ] * 23 )
3,0 SUBROUTINE BTRMID © 4 4 ¢ ¢ o o 4 o o ¢ o o o o o « « 24 |
3.11 SUBROUTM mLT . L ] [ ] * . L ] L] L] * [ ] L[] [ ] L] L] [ ] . L] * 2‘
3.12 SUBROUTINE mNs. L] L ] L ] * * * * * L] * * * L] L ] L] L] L] * 24 '
3 [ 1 3 SUBROUTmE aoss [ L] L] L] L] L] * [ ] L] . L] L] * L] * L] * * L ] 2 5 :
3.14 SUBROUTINE FLOW & o & v & v o 4 o o v o o v v v ... 28 3
3.15 SUBROUTINE TDGEOM o v « 4 4 « o o « o ¢ o o ¢ o o o « 26
3 [} 16 SUBROUTmE mNm [ L[ ] L] * L] L] ] . * L] L] L ] L] . * L . [ ] 26
3,17 SUBROUTINE UNITS. « ¢ ¢ & + o o o o ¢ o o o o o o o . 26 ;
3 Y 1 8 SUBROUTINE STREAM ® & 6 o s o 6 0 0 & 6 0 4 0 o e o Y 26 - :5‘
3.19 SUBROUTINE OUTPUT & + ¢ o & o o o « o ¢ o o o o o o o 2% s

4.0 OUTPUT DESCRIPTION ¢ « v o 4 4 o o o o o o o o o o o « o . 30 i
APPENDIX
A. W (ARRAY DEFINITIONS)s ¢ ¢ o 4 o ¢ o o o o o o o o o o o o o Am1==A-T
B, SAMPLE CASES + & 4 4 ¢ 4 4 v n e s st o oo o oo oo o B1—B49

I.EEATINGINDICANRSAMPLBCASE..............D‘l *
Z.WINDTUNNH.SAMPLECASE.................5-14

C. mm LISTmG * L] * L] L L] L * L] L o [ . . L] . . L] L . L] L [ ) c-l_c-46

11

. o .
SRR T T ~ -.;.1;! : e




LA L

Section 1.0

INTRODUCT ION

The aerothermsi sof twage developed for use in the AVID system (Ref., 1) is
documented in three volumes., The first volume Provides a detailed description
of the Langley version of MINIVER (LANMIN). Volume II provides a users inputg
guide to the LANMIN code, and Volume III gives a description and input guide for
the Explicit Interactive Thermal Structures (EXITS) code,

The overall information flow for the serothermal software in the AVID sys—
tem is given in Fig, 1.1, Volumes I and II ¢over the components within the
dashed 1ines of Fig., 1.1, and Volume IIIX documents the remainder of the
software., As shown in Fig, 1,1, the input to LANMIN is made vig an input file,
This file is a card image and thus can be treated as card input as discussed in
Section 2, The preprocessor’s prime function is to produce this input file, A

description of how to use the preprocessor (PREMIN) is given in Section 3. The
output from LANMIN is documented in Section 4,

The LANMIN program consists of 51 Toutines and one main program. A compar-
ison of the set of LANMIN routines with the MINIVER routines is given in Table
1.1, The conduction related routines were eliminated from the MINIVER code when
generating LANMIN, A1} conduction related routines were incorporated in the
EXITS code documented in Volume III, Thirteen routines which were retained from
the original MINIVER code have been modified, Tweaty~-two new routines have been
added to the code in creating the LANMIN version,

Tne flow diagram for the LANMIN code s siven in Fig, 1.2, Functions and
block data are listed to the side. The diagram shows the calling hierarchy for
the subroutines., The input to LANMIN is through the MAIN, An output file can

be created and it is generated in VANOUT,
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Table 1.1

LANMIN/MINIVER SUBROUTINES

LANMIN MINIVER LANMIN MINIVER LANMIN MINIVER
AIR62 AIR62 INTP1 SWCYL3 SWCYL3
ATMS4 ATMS4 INTP2 TBLIN TBLIN
BLOCK LESIDZ TINTé6 TINT6
BLOCEA MAINe B800 TRANS* TRANS
BINTRP BINTR? #MATRES VANOUT
#CHEEVY MOLIER® MOLIER VRA71
BTHICK #MPROPS VRUNL VRUNL
CONE #NEWT WRINP® WRINF
CPIAF #OPTMYZ WRTOUT
CRSFLW CRSFLY OVLAVO1 WYROS
CYT 0v432
. DEFL PCSWe PCSW
» DETRAL DETRAL PLOTS
DINT PMEXPM PMEXPM
DINT1 PMID PMID
DOWNID DOWNID #PRINTA
#DRIVEL RADEQT* RADEQT
DSTML REG IME
DWNSTMe DWNSTM REOMUR RHOMUR
ECKERT ECKERT SLOPE #SETMUP
EDPARM EDPARM SPCHI* SPCHI
é ERF SPFP
. FAYRID® FAYRID #STABLE
. FINg STHEAT
o FINPKH #STOCK )
L, FINPKP SWCYL SWCYL P
¥ #FINALT SWCYL2® SWCYL2 5%
5 FLAPH :
| FLOVWe FLOW
FMBREAT
FSUBCe FSUBC
£, #IGUASS
i HANSEN® HANSEN
#INOUTR
®These Subroutines Have Been Modified.

#Conduction Related Subroutines. .

»
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RENMTECH INC.

Seotion 2,0

CARD INPUT

The card input to LANMIN has boon broken into sizteen functional areas.

Those areas are as follows:

(1) Title
(2) Timing Parameters and Print Control
(3) Trajectory Data
(4) Atmosphore Data
s (5) Flowfield Options
(6) Fiow Angle Data
X (7) Angle of Attack Option
-4 (8) Crossflow Data
R (9) Transition Criteris

. (10) Heat Transfer Options
(11) BHeating Multipliers
(12) Transformations
L (13) Surface Condition

it (14) Geometry Data
(15) 1Initial Conditions
(16) Control Parameters

} Most of the input for these areas involves specifying the values for the 'VW’
: array. A definition of all the elements of the '¥W’ array is given in Appendix
A.




(1) TITLE
Format (1BA4)

Case Description

(2) TIMING PARAMETERS AND ERINT CONTROL
Format (3F20.6)

CARD COLUMN INPUT VALUE
NO,
1 1-20 t1 Initial time, sec (W(1))
21-40 Atl Printout intervei 1, sec (W(2))
41-60 t2 Second time, sec (W(3))
2 1-20 At2 Printout interval 2, sec (W(4))
21-40 t3 Third time, sec (W(S))
41-60 At3 Printout interval 3, sec (W(6))
3 1-20 t4 Fourth time, sec (W(7))
21-40 kQQLC Calculation interval factor (W(8))
Note: If less than threo printout intervals are desired,

the uvnused parameter must be input as zero.

(3) IRAJECTORY DATA
Format (3F20.6, 2F10.6)
CARD COLUMN INPUT VALUE
NO.
1 1-20 Number of time dependent table entries (W(50) 1limit = 50)
2 1-20 Time (t), sec (W(51)—W(100))
21-40 Altitude (z), ft (W(101)~-W(150))
41-60 Velocity (v), ft/sec (W(151)—W(200))
61-70 Angle of Attack (a), degrecs (W(211)—W(260))
71-80 Yaw Angle (B), dogrees (W(651)—W(700))

6
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(4) ATMOSPHERE DATA

Format 5(13, F10.6)

LOCATION
FORMAT (13)

OPTION OR DATA
FORMAT (F10.6)

010

0.

1.

s.

6.

7.

8.

9.

Atmosphere/Freestroan Properties Option Flag (ATFLAG)

Freestroam propertiecs aro dofined using the 1962 U.S,
o Trajoctory data are required izput,

VWind tunnel imput option -~

Froestream statio temperature and pressure are input in
locations 451-500 and 501-550, roespectively, as a function
of timo., The time data and freestroam velocity data are
input in the TRAJECTORY DATA card sot with the altitude
(z_ ) sot equal to zero.

Freestream static temperature snd pressure are input in
locations 451-500 and 504-550, respeotively, as a function
of altitude., Altitude values are input in locations
401-450, Trajectory data (time, sltitude, velocity and
angle of attack) are required input,

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

required input,

Freestream progerties are defined using The 4971 Yandenberg
Reference Atmosphere, Trajectory data are required input,

Freestream properties are defined using The 1973 Yandenberg
Hot Day Atmosphere. Trajectory data are required input,

Freestream properties are defined using The 1973
Cold Day Atmogphesze. Trajectory data are required input,

Freestroam properties are defined using The 4971 Kennedy
Hot Day Atmosphege. Trajectory data are required input,

Freestream properties are definoed using The 4971 Kennedy
Lold Dav Atmosphere, Trajectory data are required input,

400

401-450
451-500
301-550

Freostrosm Propertios Data Input as Follows:
Number of table entries (Limit 50) Enalt:
Table of altitude data, ft

Table of freestream temperatuses, .R

Table of ireestream pressures, 1b/sq ft

Y — S Gt = B o
| :: . ) . i .
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(5) FLOWFIELD OPTIONS

Format 5(I3, F10.6)

—

LOCATION
FORMAT (12)

OFTION OR DATA
FORMAT (F10.6)

031-036

046-048

35,

36.

38,

L0

Flowfield and Locel Pressure Option Flags (FF)

Flowfield and pressure option flags are input beginning in
Location 031, A total of 9 locations are available
(031-036 and 046-048), The first flowfield option flag
sust be input in Location 031, followed by additional
flowfiold and pressure option flags, as reeded, Location
number must be used in ascending order, Flowfield and
prossure flags always occur in pairs oxcopt for FF = 39
(Swept Cylinder) and FF = 29 (Prandtl Meyer expansion),

Flowfiold Options:

Sharp Wedge Shock Angle,

The shock angle for a sharp wedge is determined from a
built-in table of sharp wedge shock angle as a function
of upsiream Mach number and the wedge or flow deflection
angle, The wedge angle §s input,

Sharp Cone Shock Angle,

The shock angle for a sharp cone is determined from an
internal table as a function of the coxne half-angle and
the upstream Mach number, Thoe cone half-angle is input,

Oblique and Normal Shock,

]
The actual shock angle is input. An angle of 90 rapresents
8 normal shock.

Farallel Shock,

Used alone or as a last option to indicate thLat 4 swopt
¢tylinder or parallel shock solution is dosired (20 pressure
flag needed), The angle-of-atteck or shock angle is input,
For swept cylinder the input angle is the (20-1) where

A is the sweep angle in degrees,

i i€
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LOCATION
FORMAT (13)

OFTION OR DATA
FORMAT (F10.6)

031-036

046-048 14,

13.

16.

17.

18,

29.

Local Prossure Options:

INFUT Cp as a function of N, for the location W(649) = 1,0,
Data Stored in TCPM( ) = Cp, TMCP( ) = M, , NCPNT = number of
Mach Numbers.

Tangent Wedge Pressure Coefficient,

The local pressure coefficient for a tangent wedge is Aoter—
mined from a built—-in teble as & function of the wodgoe angle
and the upstresm Mach numbes. The wedge angle is input,

Tangont Cono Pressure Coofficient.,

The local pressure cooffivient for a tangent cone is dotermined
from a built-in talle as a function of the cono half-angle and
the upstream Mach pumber. The cone half-angle is input,

Oblique Surface Pressure.

Provides pressure solution for a svzface whose shock angle is

slightly greater than thc 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 total pressure is used with this option,

The local body angle is input,

Prandtl-Meyer Expansiosn:

This option provides a Prandtl-Meyer expansion and is used fol-
lowing any one of the lccal pressure options. The input angle
is the angular difference butween the two zlopes (flow turning
angle),

(6) FLOW ANGLE DATA
Format 5(13, F10.6)

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

The angles reyuired as input by the flowfield options are imput
boginning in 1lication 037, These data must be input in the same
order as the flowfield option location requiring their input,
(1,0., the angle input in location 037 must correspond to flow-
field option in location 031, etc.). All angles are input in
degrees.

?
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(7) ANGLE OF ATTACK OFTION
Format 5(13, F10.6)

LOCATION OPTION OR DATA 4

FORMAT (13) FORMAT (F10.6) 4
Angle-of-Attack Option :

Angles input in locations 037 and O3R are adjusted within
the program to account for angle-of-attack, If it 2

desirable for othic angles input in locations 03¢ through
045 to be adjusted for angle~of-attack, the fcilowing
control parameters must bo input:

261 1, Initialized in Main
B 262 2, Initialized in Msin
?“ 263 3. Varies angle in Location 039 (input data)
. 264 4. Varies angle in Location 040 (input data)
265 5. Varies angle in Location 041 (input det:’ o
266 6. Varies angle in Location 042 (input daia) 1
? 267 7. Varies angle in Location 043 (input data) 1
ékz 268 8. Varies :ngle in Location U44 (input data) *
% 269 9. Varies angle in Location 045 (input data)

10




(8) CROSSFLON DAIA

Format 5(:3. i

5)

LOCATION OPTION OR DATA
FORMAT (13) FORMAT (F10.6)
201 Crossflow Option Flag (CFFLG)
1. Constant Width Rectangle (Ideal Gas).
This method assumes a constant width rectangle and ideal
ges chordwise velocity gradient, Required inputs are
corner radius, Ro, and width, Do.
2. Constant Width Rectangle (Real Gas).
This moethod assumes s constant width rectangle and
real gas chordwise velocity gradient. Required inputs
are width, Do, and the velocity gradieat correction
factor, U. The term U can be varied from 0.31 for a
flat surface to 1.0 for a swept cylinder.
3. Sharp Edged Delta Configurations (Ideal Gas).
This method assumes a sharp edged delta configuration
and ideal gas chordwise velocity gradient. Required
input is the delta sweep angle A,
4, Doelta Configuration (Keal Gas),
This method assumes a delta configuration and real gas
chordwise velocity gradient., Required inputs are the
delta sweep angle, A, and the velocity gradient
sorrection f.ctor..ﬂ. A sharp edged aegta configuration
is represented by U=0,31, An input of U=1,0 produces
crossflow on a pointed cone whose half angle is (90-1).
Crossflow Dcta Input
202 Rectangle Width, Do (ft)
203 Delts wing sweep angle, A (deg)
204 Real Gas veolocity gradient correction factor, v
205

Roctangle corner radius, l° (£t)

n
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(9)

Format 5(13, F10.6)

LOCATION OFTION OR DATA |

FORMAT (13) FORMAT (F10.6) 4

027 Transition Criteria Option Flag (TRFLAG) 4
1. This option allows transition from laminar to turbulent flow to

occur at a particular time inm the trsjectory. The time (sec)
vhen traansition begins is input in location 014, The time (sec) |
vhen fully turbulent flow is roached is input in locationm 020, |

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

3. Transition dased on the Reynolds number R° o Input requirements
are the onset Reynolds aumber (PARA1, loca¥ion 014) and the fully
turbulent Reynolds number (PARA2, location 020).

4. Transition based on R ; + Input requirements are onset
Reynolds number (PARAS, 1ocation 014) and the fully torbulent
Reynolds number (PARA2, location 020).

S. Transition based on Y (MDAC~E transition parameter)., Required
inputs are the onset value of V (PARA1, location 014) and the
fully turbulent value of V¥ (PARA2, location 020), The parameter

is defined Ly the equation,

-p® 0.2
v Ree [”o (poue/"o) )

6. Transition dbased on § (see opiion §), Transition onset
determined from built-in curve of V as a function of angle of
attack, The parameters PARA1 and PARA2 azre not required inrut,
Transition zone length is determined from the ratio,

Leviiy Turs/Lirans onseT

This ratio is input in location 028, if desired. If no value is

input, the program will select a valoe from & built-in table of
log,, Rbe versus ratio,

7. Transition based on built in curve date of onset l. versus
N_ (Roockwell International criteria)., Transition zone length
determined in the same manner as option 6,

8. Transition based on R‘; /M . Iaput requirements are onset
value (PARA1l, location 0147 and the fully turbulent value (PARA2,
location 020), Nominal values are 150. end /2 x 150 respectively,

Transition Data

014 PARA1
020 PARA2
028 Transition Zone Length Ratio
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(10) EEAT TRANSFER OPTIONS
Format 5(13, F10.6)

LOCATION OPTION OR DATA
FORMAT (I3) FORMAT (F10.6)
011 Beat Transfer Method Option Flag (HTFLAG)

1.

2.

3.

4.

5.

6.

7.

Fay-Riddell Stagnation Point Method.

Required input dats are nose radius (location 012) and
flowfield options 3R and 18 with shock and pressure sngles
of 90 degrees. An option available (location 318) will
sllow dissociation to be considered (Lewis no, = 1.4) or
ot considered (Lewis mo, = 1,0),

Cato/Joknson Swept Cylinder Method.

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

Eckert’s Reference Enthalpy Flat Plate Method.

Required input data are the running length (location 013)
and Mangler transformation factors for both laminar and
turbulent flow (locations 015 and 016, respectively),

Eckert/Spalding-Chi Flat Plate Method.

Required input data are running length, L (location 013)
and Mangler transformation factors for both laminar and
turbulent flow (Jocation 015 and 016, respectively)., If
the Von Karman Reynold’s Analogy factor is desired,
input 2 1,0 in location 319 otherwise it uses Colbura's
equation,

Boeing Peks Flat Plate Method.
Required input is the running length L (location 013),

Modified Beckwith/Gallagher Swopt Cylinder Method,
Roquired input data are local cylinder zadius RN (location
012) and flowfield option 39 with a shock angle of (90-2),

Boeing Pek, Swept Cylinder Method.
Required input data are local ¢ylinder radius

(location 012) and flowfield option 39 with o E§ock sngle
of 90-1),

Lees, Detra and Bidalgo Hemisphere Method,

Roquired input data hemisphere nose radius (location
012), running length L (location 013), local bndy slope 8
(location 017), flowfield opiion 38 with a shock angle of

90 degrees and flowfield option 18 with a local slope angle
of &,




9. Bertin and Goodrich, Leoside Orbiter Heating,
Requires Fay and Riddell input ( = 1 foot for full scale)
and wiundward wall enthalpy for W(21), 1If W(21) = 0,0 during
input, W(21) = 480 BTU/1bm (2000°R wa11l),

10, Bushnell and Weinstoin, Flap Reattachment Heating, ”’
Input is the sanme as for heat transfer option 4 plus Flap
length is input in ¥(22), Running length is to the hinge 4

line. If separation and reattachment does not occur, option
4 methods are used.

11. Fivel, Fin-Plate Peak Intesrference Heating, 1Input is the
same as option 4, which is the default option if the fin
shock detaches, plus special values for this option,

‘ IF W(30) = 0 the fin angle is used, IF W(30) = 1,0 the

; angle of attack is added to the fin angle, and IF W(30) = 2,0

‘i < the yaw angle, B, 1s added to the fin angle, The length

; from the fin loading edge to point of interest aloag the

¥ fin is input ia W(28), The fin angle relation to the

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

318 : Dissociation Option

This option is used with the Fay-Riddel1l stagnation point
equetion (HIFLAG = 1,0, location 011),

0. Dissociation considered (Lewis number = 1.4)

1, Dissociation not considered (Lewis number = 1.0)

14
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(11) HEATING MULTIPLIERS
Format 5(I3, F10.6)

LOCATION OPTION OR DATA

FORMAT (13) FORMAT (F10.6)
Nultiplication Factor Inmput
Hoat transfer multiplication factors can be input as a
constant value, a function of trajectory time and/or s
function of upatream Mach number. All tazee input options
may be used, if desired., All multiplier values are
multiplied together to obtain an overall value,

018 Constant Multiplier (Laminar)

019 Constant Multiplier (Turbulent)

320 Number of Time Dependent Table Entries (Limit 10)

321-330 Time Table, sec

331-340 Multiplier Table (Laminar)

341-350 Multiplier Table (Turbuleat)

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

361-370 Mach Number Table (Log,, ll“)

371-380 Multiplier Table (Laminar) (Log,, hilhn’m

381~-390

Multiplier Table (Turbulent) (Log,, hi/hn)TURB

15
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(12) TRANSFORMATIONS
Format 5(I3, F10.6)

LOCATION OPTION OR DATA
FORMAT (13) FORMAT (F10.6)
319 Roynold’s Analogy Factor

0. Assumes Colburn’s Reynold’s Analogy factor defined as
= (Pr)'/. (Goenerally used for design)

1, Assumes Von Karman Reynold’s Analogy factor defined by
S=14+5(C)" [(B,~ 1)+ 1a ([SB_ + 11/6)]

(Generally msed for prediction)

029 Viztual Origin Option (VRFLG)
0. Uses the geometric running length in the heat transfer équations,

1. Corrects the geometric running lemgth to scconnt for the onset of
, transition, Uses the corrected running length in the turbulent
- heat transfer equations,

i{ Mangler Transformation Factors

: 015 Laminar Factor = 3 Cone

iﬂ} 016 Turbulent Factor = 2 Cone
"Ti |
! (13) SURFACE CONDITION
s |
Ef; Format 5(13, F10.6)

o LOCATION OPTION OR DATA
S FORMAT (13) FORMAT (F10.6)
- | 021 Vindward Bottom Centerline Wall Eathalpy (Btu/1bm).

Used with heat transfer option (9) for orbiter leeside heating

Material Emissivity

023 Emissivity (must be ) 0.0)

16




| DO

(14) GEOMETRY DATA
Format 5(13, F10.6)

LOCATION OFTION OR DATA
FORNAT (13) FORMAT (F10.6)
Geometry Data Input (Constant)
012 Nose or Leading Edge Radius, ft
013 Ge¢ -“ric Running Length, ft
017 Local Slope or Sweep Angle, deg
Geometry Data Input (Function of Time)
860 Number of Table Eantries (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 in location 354 is subtracted from the total
running length input in location 013 to provide the new
running length for turbulent heating,

(15) INITIAL CONDITIONS
Format 5(13, Fi10.6)

LOCATION OPTION OR DATA

FORMAT (13) FORMAT (F10.6)

024 Initial Temperaturo, .F

316 Integrated Coavective 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 Continuity Option

0. Convective Heating Load initialized,

1. Convective Heating Load not initialized.

314 Rarefied Geometry Option (NFCS)
0. Sharp cone rarefied equations unsed

1. Flat plate rarefied equations used

611 Body Point Number

641 Program Input Control Parameter (JFK)

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.
(Uses all unchanged case dats from previous case,)

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

3. Read new title and timing parameters ang use trajectory
dats from previous case,

(Uses all unchanged case data from previous case,)

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

S. Same as 1 (oxcept zeros all case deta from previous case),

6. Same as 3 (except zeros all timirg perameters and case
data),

fm,
* e e te

642 Print Option (JFQQ)

0. Normal Miniver priatout

1. Normal Miniver printout plus VANOUT (summary) printout

2. VANVDT printout only

18




643

1.

No output file from VANOUT created

OUTPUT FILE from VANOUT created

646

0.

1.

Rarefied Flow Option (NONCON)
Continuum flow equations are used throughout flight

Continvum and rarefied flow equations are used,
depending on flow regime encountered during flight,

648

0.

1,

Output Units Option
English

Metzic

649

0.

Pressure Coefficient Input Option (JFCP)
These cards follow 641 specifications
Card 1 NCPMP (13)

Card 2 M_, Cp (2F10.6)

Card 3 M., Cp (2F10,6)

Pressure coefficients are not inpnt

Pressure coefficients are input (Flowfield option 14),

650

0.

1.

Cone Flow Option (NSB)

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

Uses sharp cone correlations

Uses blunt cone correlations

19




Section 3.0
PREPROCESSOR INTERACTIVE INPUT

This soction contains descriptions of . subroutines used by the prepro-

cessor code PREMIN, FPREMIN is an interactive preprocessor code for LANMIN,

PREMIN creates a file that is 1a the same card image formst as discussed in Sec~-

tion2,0and is used as the input file for LANMIN. The primary s1nformation in-
cluded in this file is 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 output file or modifying an old one. The routine INPUT
it used to input the file to be modified and the routine OUTPUT is used to

¢reste the output file. A macro flow diagram of PREMIN is inciunded in
3-1,

Figure

3.1 MAIN

MAIN pezforms the task of managing the rest of PREMIN. The decermination
of whether PREMIN is to create a new output file or 20dify an cid output file is
nade within MAIN, After the method is determined, MAIN calls the required
routines in their proper soquence a case at a time. The variabdles transforred
in Common or used as control flags by MAIN are:

IIN = Interactive Input - FORTRAN Unit Number
I00T = Interactive Output ~ FORTRAN Unit Number

MFLAG=0 - English units .
MFLAG=1 -~ Motric units ‘
FLAG=0 -~ Create new output file L
FLAG=1 - Modify old output file v
JFLAG=1 - Previous case deleted P
INSERT=1 ~ Current case inserted :
TFLAG=1 - TITL1 currently defined i
FNAM6 = Name of input I
JFKS = Program Input Control Parameter (W(641)) for the !
previous case i
20 ]
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NC - Case numher

ND ~ Numbur cases deleted

NI - Number cases inserted

L1 —~ Title of a set of cases

NCPMT ~ Number of Mach numbers in CP vs. Mach numher table

NCPMTS ~ Saved value of NCPMT from previons case

TMCP — Mach number array for CP vs., Mach numbexr tuble
TMCPS —~ Saved values of TMCP array from previons case
TCPM - CP array for CP vs, Mach number table

TCPMS = Saved values of TCPM asray from previous case

v = Array of values created and modified by PREMIN
(always in English units) (sece Appendiz A for comrlete
description)

w = Finil array copied to output file, Copy of 'W' array

oxcept changed to desired output units,

3.2 SUBROUTINE 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 zeros out the
values in the W array according to the Program Input Control 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 creating a new LANMIN input file, INPUT first zeros out the W array ac-
cording to the Program Input Control Parameter of the last case and then reads

in data for a single case from the imput file, INPUT keeps track of the currest

case pumber and inserts and deletes cases.

3.3 SUBROUTINE MODIFY

Subroutine MODIFY is called by MAIN to modify the W array for the current
case. MODIFY calls a requested s.uroutine in order to mnodify or redefine a
spocific section of the W arzay. 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-

21

o g v




TRy E—e e ey a1

b

e

O

Covene s

ters and Print Control valuoes, TIMING assigns valnes for W(1) throungh W(8) and

checks to see {f the numbar of print times exceeds 100. SOM eqguals the total

number of print times,

3.5 SUBROUTINE TRAJ

Subroutine TRAJ is called by MAIN or MODIFY to define the trajectory data
to be used, TRAJ obtains this date from a user supplied trajectory file or in-
teractively via the terminal,

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

The format for the trajectory file is an A80 for the title on line one,
Line two contains the Beta flag using an I2 and the number of trajectory “imes
using an F10.5. The rest of the file contains the trajectory data viing cither
a 4E15.4 or a SE15.4, depending on whether or mot the yaw angle Jdatiz is includ-
od,

The other method of creating the trajectory deta is via the terminal by ino-
putting a line at a time. After defining the trajoctory in this manner, TRAJ
procoeds to display the trajectory data on tL. terminal as described above,

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

the trajectory is displayed on the terminal as beforo.

a2




Once the nser ia satisfied that tho trajectory is complate TRAJ will erable
the usexr to create a new trajectory file with a new user supplied file name.
The variables used in TRAT are:
FNAM1  ~ The filename of the trajector file,
LINE — The number of a 1ine at the trajectory table.
TITLE - Title of the trajectory file.
BFLAG=1 - YAW Angle included with trajectory.
3.6 SUBROUTINE ATMS

Subroutino ATNS is called by MAIN or MODIFY to select the Atmosphere optionm

to be used,

2,7 SU’ 20UTINE WNDTUN

Subrovtine WNDTUN is called by MAIN or MODIF™ if the Atmosphere Option 2
was selected. VWNDTUN defines the Atmospheric data for a Wind Tunnel case.
WNDTUN sets values for T, and P, for each time point of the trajectory NPTS is

the number of time points,

3.8 SUBROUTINE 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-
mosphoric data., ATMDTA asks for the number of Altitude entries (NALT) and then

asks for the values of Altitude, T, ,and P, for each entry.

3.9 SUBROUTINE HEATIN

Subroutine HEATIN is called by MAIN or MODIFY if a Heating Indicator case
is desired. HEATIN sets tho ’'W’' array values for a 1 fi¢, radius sphere with a
wall temperature of O.F end a Lewis number of 1.0. HEATIN uses the Heat

transfor option 1 which is the Fay and Riddell Staguation Poiat Method., HEATIN
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uses the OBLIQUR Shock Flowfield option with A shock angle of 90 . The madifijed

[
Newtonian Pressure option is uvsed with the body angle of 9¢ . HEATIN also sets

the Print option to 2 which sets the output for Sunmary Print only.

3.10 SUBROUTINE HTRMTD

Subroutine HIRMTD i, called by MAIN or MODIFY to select the Heat Tranafer

Method to Ye used, HTRMTD sets the values for the paramcters required by the

Heat Trausfer Option, After these values are given, HIRMID sots the wal1 tom—-

Ferature, wall omissivity, and continvation option, HTRMTD lets the user spoci-

fy whether he wants Rarofied flow and virtual origin options, HTRMTD cbecks if

the rarofied flow option was selected, Rarofied flow cannot be used by Heat

Transfer Options 2, 3, 5,17, 9, 10, or 11,

3.11 SUBROUTINE HTMULT

Subroutine HIMULT is celled by MAIN or MODIFY if a Heat Transfer Multipli-

cation Factor is desired, There are 3 option types and HTMULT allows the unser

to decide if he wishes to use each type. If option 1 is chosen, a Laminsg arcd

Turbulent factor must be supplied., If option 2 is chosen, the nomter ¢f times

Rmust be supplied. For each time a Laminar and turbulent muitipgier must be sup-

Plied. If optionm ~ ig selected, the number of Nach numbers must de supplied,

For each Mach aunber, & Laminar and turbrlent multiplior mact b6 Ruppited,

BTMULT coaverts these last multipliers to log values. Foz options 2 and 3,

there must be o minimum of 2 and o maximum of 10 entries,

3.12 SUBROUTINE TRANS

Subroutine TRANS is c¢alled by MAIN or MODIFY to select the t-ansition op~

tion to be used. TRANS then requires the highest and 1owest values or ratio for
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the transition region depending on the option selected,

3.13 SUBROUTINE CROSS

Subroutine CROSS is called by MAIN or MODIFY if a Cross Flow adjustment is
nocded., CROSS selects the Cross Flow adjustment option to be used and then asks
for data depoending om which option is selectad.
3.14 SUBROUTINE FLOW

Subroutine FLOW is called by MAIN or MODIFY to set the flowfield and local
pressure options, The Parameter ID is passed through the subroutine call, If
ID=1 then FLOW will create a new set of flowfield dats, If ID=2 then FLO¥ modi-
fies an o1d set of flowfield data, If ID=2 then the flowfield dats must be
transferred from the !. array to the flowfield and local pressure arrays. FF is
the flowfield option array. FFA is the arrsy coataining the angles correspond-
ing to the flowfield option. P is the local pressure option array. PA is the
array containing the angles corresponding to the local pressure option, Once
converted, FLOW echos the pairs of flowfield and local pressure options with op-
tion abreviations and corresponding angles., If no changes are desired, then
FLOW is exited. Otherwise, FLOW provides a table of flowfield and local pres—
suce options with option numbers, The user must select options by pairs with
corresponding angles. Choosing option -1, for the flowfield option and the
local pressure option signifies that no more options are to be included., If the
CP vs. Mach number table pressure option is chosen, FLOW requires a filename
containing the table, or the number of table entrees, and M_ and CP for each
entry. The format for the CP vs., Mach number file is an I3 on 1ine one for the
number of Mach numbers., The remaining 1ines coutain the Mach number and the
pressure coefficient using a ZF10.6 format, After all options are selected,

FLO¥ echos the pairs of options. If the optionms are correot, the flowfield and

25
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local pressure arrays are converted to the W array. FNAMS is the variable for

the filename of the pressure cocfficient 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 aweep angle are required for each entry,

3.16 SUBROUTINE CONTRL

Subroutine CONTRL is called by MAIN or MODIFY to set the LANMIN control
flags. CONTRL sets the body point number for the case, the priat option, ontput
units option, and the probru input control parameters for the case, CONTRL
asks if LANMIN will create an output file and if the current case is the first

of & set of streamline cases, If the case is the first of a set of streamline

cases subroutine STREAM is called,

3.17 SUBROUTINE UNITS

Subroutine UNITS is called by MAIN to copy the working W array ante che

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

the WW array into Metric units,

3.18 SUBROUTINE STREAM

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

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

STREAM first checks if the time dependent geometry option was selected., If
it was, then streamline cases can not be used and STREAM returns control to

CONTRL. If time dependent geometry was not used, thenm STREAM opens a temporary
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file to store the data for the streamline cases. Noxt, STREAN determines the
shock and local pressure options to be used by the streamline cases from the
provious case. STREAM then requires X distance, shock angle, body angle, and
body point number 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
parallel shock and Prandt-Meyer pressure options don't require both the shock
and body angles to be input, A negative 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

XPRT =~ Program input control parameter

ol = 'W' index for CASE

J2 -~ 'W' index for X

J3 ~ 'W' index for SA

J4 - 'W' index for BA

Js -~ 'W’' index for BP

J6 - '¥W' index for XPRT

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

3.19 SUBROUTINE CUTPUT

Subrontine OUTPUT is called by MAIN to write the 'W' array values for a
case to the output file, FNAM4 is the variable for the filename of the output
file, OUTPUT opens this file unless previously opened. Next OUTPUT writes the
data for the current case to the output file according to the program input con~
trol parameter of the previous case. OUTPUT writes to the file the title, tim-
ing parameters, and print control, the number of time dependent trajectory tabdle
entries, the trajectory data, and the 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, then CUTPUT co-
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pies tko streamlino cases to the OUTPUT file from the temporary streamline file.
After the last stroamline case is writtenm to the OUTPUT file, OUTPUT sets the
progran input control psramoter for the last streamline case., OUTPUT then

[

closes and deletes the temporary streamline file and returms to MAIN, - ’

28




weabejq MOL4 0420l NIWIYd L°€ “614

S E
2 ER) €
3 INIWVRULS
e
50
38 A4100W
&% 4
fode] s

[ T 51 1 |

a:e.___ VIGHLY 55:_ EEL 1wkl | s || ssow || mos | [wo

TINOD

. e e
——— e
29

=1 SLINN

INdN] -

! {
[&} s SRy

- : N rom e e




Section 4.0

OUTPUT DESCRIPTION

The printed output from LANMIN comes in two forms, The detailed printout ’ 4
for each time point is given if JFQQ = 0 or 1, Tyis detailed printout contains
the varisbles listed in Table 4.1. The definitions and units are given in Table
4.1 for each of the variables printed.
If the summary printcut is selected (i.e. JFQQ = 1 or 2) the output conm-
tains the variables shown in Table 4,2, This table contains a listing of twelve
time dependent variables for each body point, The variable and vnits are clear-
1y labeled on the output, The sunmary page can be obtained for two sets of out-
put units, If W(648) = O the output is in English units and if W(648) = 1 the
%j output is in Metric units as illustrated in Table 4.2, !
;, An output, tape or file, can be created from LANMIN if W(643) = 1,0. The 4

output file is a card image of the printed summary page, ?
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Tadble 4.1

INTERMEDIATE PRINT GUTPUT PARAMETERS

VARIABLE DEFINITION UNITS
TINE TINE (SEC)
ZINF ALTITUDE (FT)
VINF FREESTREAM VELOCITY (FT/SEC)
AINF FREESTREAM SPEED OF SOUND (FT/SEC)
VE EDGE VELOCITY (FT/SEC)
REINF FREESTREAM REYNOLDS NO,/FT (1/FT)
REL FREESTREAM REYNOLDS NO, (—)
MINF FREESTREAN MNACH NO. (—)
MU UPSTREAM MACH NO. (=)
ME EDGE NACH NO, (—)
L RUNNING LENGTH (FT)

RN NOSE RADIUS (FT)

PR PRANDTL NUMBER (—)

. EMSSF EMISSIVITY * VIEW FACIOR (—)
PINF FREESTREAM PRESSURE (LBF/SFT)
PU UPSTREAN PRESSURE (LBF/SFT)
PE EDGE PRESSURE (LBF/SFT)
PT POST SHOCK TOTAL PRESSURE (LBF/SFT)
ALPHA LOCAL ANGLE OF ATTACX (DEG)
CF/2 LOCAL SKIN FRICTION COEF,/2 (—)
TAU ¥ WALL SHEAR FORCE (LBF/SFT)
TINF FREESTREAN TEMPERATURE (F)

T0 UPSTREAN TEMPERATURE (F)

TE EDGE TEMPERATURE (F)

TT POST SBOCK TOTAL TEMPERATURE (F)

Te ECKERT REFERENCE TEMPERATURE (F)

™ pp REFERENCE TEMPERATURE (F)

™ WALL TENPERATURE (F)

H INF FREESTREAM STATIC ENTHALPY (BTU/LBM)
HU UPSTREAM STATIC ENTIALPY (BTU/LBN)
HB EDGE STATIC ENTHALPY (BTU/LBN)
HT TOTAL ENTHALPY (BTU/LBNM)
Be ECKERT REFERENCE ENTHALPY (BTU/LBN)
HR pi REFERENCE ENTHALPY (BTU/LBN)
oW WALL ENTBALPY (BTU/LBN)
PHI SWEEP ANGLE (DEG)

RHOI " FREESTREAM DENSITY (SLUG/CFT)
RHOU UPSTREAM DENSITY (SLUG/CFT)
RHOE EDGE DENSITY (SLUG/CFT)
RBOT POST SBOCK TOTAL DENSITY (SLUG/CFT)
RHO® ECKERT REFERENCE DENSITY (SLUG/CFT)
RHOR pp REFERENCE DENSITY (SLUG/CFT)
REOW WALL DENSITY (SLUG/CFT)




5553558

2% 3 3 3
g -3t Eg Eﬂwlﬂlﬂﬂg. E

HRECOV T

QC L
€T

KSUB 12
KSUB T2

KSUB L3
KSUB T3

KSUB L
KSUB T

PARA
PCTT

NSUB C
H IDEAL

B RECOV
T RECOV

;e

28 g
aﬂga

LAMINAR TRANSITION PARAMETER

FREESTREAM VISCOSITY

UPSTREAM VISCOSITY

EDGE VISCOSITY

POSTSHOCK TOTAL VISCOSITY
ECKERT REFERENCE VISCOSITY

pu REFERENCE VISCOSICY

WALL VISCOSITY

TURBULENT TRANSITION PARAMETER

FLOWFIELD FLAG NUMBER
ANGLE FOR CORRESPONDING FLAG

LAMINAR HEAT TRANSFER COEFFICIENT
TURBULENT HEAT TRANSFER COEFFICIENT

. LAMINAR RECOVERY ENTHALPY

TURBULENT RECOVERY ENTHALPY

LAMINAR HEATING RATE
TURBULENT HEATING RATE

LAMINAR TIME DEPENDENT MULTIPLIER
TUBBULENT TIME DEPENDENT MULTIPLIER

LAMINAR MACE NO. DEPENDENT MULTIPLIER
TURBULENT MACHE NO. DEPENDENT MULTIPLIER

TOTAL LAMINAR MULTIPLIER
TOTAL TURBULENT MULTIPLIER

TRANSITION PARAMETER VALUE
PERCENT TURBULENT BEATING/100

HEAT TRANSFER COEFFICIENT
IDEAL GAS AIR HEAT TRANSFER COEFFICIENT

RECOVERY ENTHALPY
RECOVERY TEMPERATURE

HEATING RATE BASED ON HW
HEATING LOAD FOR 1V

WALL RADIATION RATE AT IV
WALL RADIATION LOAD AT IV

NET HEATING RATE (QCONV-QR)
NET HEATING LOAD

RADIATION EQUILIBRIUM WALL TEMPERATURE

COLD WALL HEATING RATE (TVW = 0)
COLD WALL HEATING LOAD

(—)

(LBF-SEC/SFT)
(LBF-SEC/SFT)
(LBF-SEC/SFT)
(LDF-SEC/SFT)
(LBF-SEC/SFT)
(LBF-SEC/SFT)
(LBF-SEC/SFT)
(—)

(—)
(DEG)

(LBM/SFT-SEC)
(LBM/SFT- SEC)

(BTU/LBM)
(BTU/LBM)

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

(—)
(—)

(LE4/SFi-8EC)
{BTU/HR-SFT-R)

(BTU/LBN)
(F)

(BTU/SF1-3£C)
(BTU/SFT)

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

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

(F)

(BTU/SFT-SEC)
(BTU/SFT)
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APPENDIX A

W ARRAY DESCRIPTION

ARRAY/SYMBOL/VARIABLE/DEFINITION

(1)
v(2)
w(3)
w(4)
v(s)
v(é)
w(7)
w(8)
v(9)
v(10)
w(11)
w(12)

w(13)
w(14)
w(1s)
v(16)
w(17)
w(18)
w(19)
w(20)
v(21)
w(22)
w(23)
V(24)

T1 = t1 (first calculation time, time 1)

DT1 = Atl (delta timo stop between time tl1 and t2)
T2 =t2 (timo 2)

DT2 = At2 (delta timo step betweon t2 and t3)

I3 = t3 (time 3)

DI3 = At3 (delta time step betwoen t3 and t4)

T4 = t4 (time 4)

DTCALC (KCALC calculation interval factor)

(Open Location)

ATFLAG (atmospheric freestream properties option flag)
HIFLAG (NHFLAG = heat transfer method option flag)

BN = IN(nose radius or local cylinder radius, leading edge
radius, ft,)

EL (ruaning length, ft,)

PARA1 (transition datas)

ENL (2nd power of Mangler transformation factor for laminmar flow)
ENT (fifth power of Mangler transformatioa factor for turbulent flow)
PF. (sweep angle, A, local oiopo. 8, deg.)

AKL = (constant laminar multiplication factors)

AKT = (constant turbulent multiplication factors)

PARA2 (transition data)

VWindward Bottom Centerline Wall Znthalpy (Btu/ldm)

Flap Length (ft) for heat transfer option 10

EMIS (emissivity > 0): If (EMIS,LE,0)EMIS=0,8

TIN (initial temperature, .F)

A-1




w(25)
w(26)
w(27)
w(28)
w(29)
v(30)

w(31)
w(32)
w(33)
w(34)
¥(35)
(36)
w(37)
(38)
w(39)
¥(40)
w(41)
w(42)
W(43)
Y(4d)
V(45)
w(46)
w(47)
w(48)
w(49)

w(30)

Fi . Length to Point of interest for Heat Tranafer Option 11 (ft)

Fin Angle .. a= f = 0 for Heat Transfer Option 11 (Deg)

TRFLAG (transition criteria option flag)

ELPAC (traniition zone length ratio)

VRLFLG (virtual origin option)

Fin Option Flag 0 = Fin angle
1 =44+ Fin angle
2 =8 + Fin angle

GF(1) =
GF(2)

GF(3)

GF(4)

GF(5)
GF(6) =
BLFA(1)
BLFA(2)
BLFA(3)
BLFA (4)
BLFA(S)
BLFA(6)
BLFA(7)
BLFA(8)
BLFA(9)

FF(1)——
FF(2)
FF(3)
FF(4)
FF($)

FF(6)—

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

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

= ALFA(3)
= ALFA(4)
= ALFA(S)
= ALFA(6)
= ALFA(7)
= ALFA(8)
= ALFA(9)

degree
degree
degree
degreoo
degroe
degceo

dogreo

HE(1) = FF(?7)——

HE(2) = FF(8)

_—)

HH(3) = FF(9)—

(Open Location)

ENTR (number of t.oajectory points)

3 Flowfioeld and local pressure option flags

(add ATAK to ALFA if W(263) = 3,)

(ndd ATAK to ALFA if W(264)

L]
L
.
~r

(add ATAK to ALFA if W(265)
(add ATAK to ALFA if W(266)

"
(3
.
~

"
LV )
.
-~
PR Bt

(add ATAX to ALFA if W(267)

L}
~3
)
~

(add ATAK to ALFA if W(268)

[
oo
.
~

(sdd ATAK to ALFA if W(269)

|
©
.
-

Flowfield and local pressure option flags
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w(51) =

-

W(100)=

v(101)=

l(iSO)'
W(151)=

¥(200)=
¥(201)=
W(202)=
¥(203)=
¥(204)=
¥(2058)=
W(206)=

'(508)'
¥(209)=
w(210)=
w(211)=

"(260)=
W(261)=

W(262)=

TZ(1)

l"———-) (Trajectory Time, sec)
TZ(50)~ ’*"*“'
27(1)

|~--> (Trajoctory Altitude, feet)
22(50) !
vZ(1)-

l-—-—-) (Trajoctory Velocity, ft/sec)
VZ(50) ’l

CFFLG (crossflow option flag)

DSUBO (crossflow roctangular width, Po’ ft)

ELMBDA (delta wing sweep anglo, A (deg))

UDOT (real gas velocity gradiemt correction factor, U)

CORNR (rectangle cormer radius, Rc (ft))

=-—> (Open Locations)

CONFLG (continuity option)
(Open Location)
A1(1)

—> (Trajoectory positive a, dogree)

A1(50)—

1,-—— Built into Ly added to W(37):
| If (W(261).LE,0)¥(261)=1.0
-_
2. | program G,¢p 08dded to W(38):
m—— It (W(262).LE.0)¥W(262)=2.0

=




W(263)=
W(264)~
W(265)=
W(266)=
¥(267)=
W(268)~
W(269)=
V(270)=

’

¥(313)=

W(314)=
W(318)=

¥(316)=
V(317)=
W(318)=
W{319)=

W(320)=

W(321)=

¥(330)=
W(331)=

¥(340)=

3.~~~—' Valaes aoff added to W(39)
4, : must be a‘ff added to W(40)
5. : input for Qe Sdded to W(41)
6. '~~> tc be g Added to W(42)
7. : added to Barsr *dded 1o W(43)
8. : body Goge Mdded to W(44)
9, angle s 8dded to W(45)
|
'--->(0pen Locations)
NFCS (rarefied flag 0 - sharp cone option used

1- flat Plate option used)

NLEW (dissvciation flag 0 - Lewis number = 1.4
1 ~ Lewis nunpber = 1.0)

QCSUMA (Integrated convective heat flugx, Btu/sq ft)
(Open Location)

(Open Location)

RANFLG (skin friction 1 Karman Reynolds 8aology used)

(Flag 0 Colburn’s equation used)
ENT2 (number of multipliers read in &8s funstion of time)
Limit 10
TK1(1) ——o
'---"> (Tadble of multiplior times, sec)
TK1(10) -——v
AKL2 (1) ——

———) (Table of laminar multiplier factors)

|
AKL2(10) ——




W(341)

¥(350)=
W(351)=

¥(353)=
W(354)=
W(355)=

¥(359)=

¥(360)=
¥(361)=

¥(370)=
¥(371)=

¥(380)=
¥(381)=

¥(350)=
W(391)=

¥(399)=
¥(400)=
¥(401)=

¥(450)=

~==—> (Table of turbulent multiplier factors)

=—> (Open Locations)

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

|
—=—> (Open Locations)

ENM3 (number of Mach dependent multipliers)

THACB(I)-—--l

THACH(10)~——

AKL3(1) ———e

? (LO‘IO hilhn)laninar multiplier

AKL3(10) ————

AITS(I)""““I

> (Losyo By/hy)y butent multiplier
AKT3 (10) ————

f
~—=> (Open Locations)

ENALTZ (Table of wind tunmnel freestroam properties, limit 50)

FSALT(I)-—-l

==——> (Table of altitude dats, ft)
FSALT(50) ——

A-5




p T

W(451)=

¥(500)=
W(501)=

¥(550)=
V(551)=

¥(559)=
¥(560)=
W(561)=

'(570);
W(571)=

L 3

¥(580)=
¥{(581)=

¥(590)=
W(591)=

'(600);
¥(601)=

(610)=

¥(611)=

FSTEMP(1)—

'--—> (Jadble of wind tuanel freestream temperatures,
FSTEHP(so)——-l v
FSPRBS(I)——-l

—> (Tadble of wind tuanel freestream pressure,
| 1b/sq ft)
FSPRES(50)~—

=) (Open Locations)

ENT3 (Number of Table Entries for Geometry as Function of Time)
™Z(1)

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

=—> (Nose Radius, Ft)

=2 (Running Length, Ft)

=———> (Local Slope or Sweep Angle, Degree)

=) (Open Locations)

Body Point Number




V(612)=

|—-—> (Open Locations)

V(640)=
V(641)= JFK (Input Control Flag)
W(642)= JFQQ (Print Option)
V(643)= Output File from VANOUT

- V(644)= (Open Location)

: W(645)= JFGO (Initislization Option)

! V(646)= NONCON (Rarefied Flow Option)

: V(647)= (Case Number)

f ¥(648)= Output Units Option, 0.~English, 1.-Netric
W(649)= JFCP (Pressure Coefficient Input Option)
W(650)= NSB (Cone Flow Option for Rarefied Flow)
V(651) >

: '—> (YAW Angle B, degreo)

'(;OO)h"_-
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APPENDIX B
SAMPLE CASES

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

Hestipg Indicestor Sample Case

The input for a heating indicator rum 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 twenty lines at a
time waiting for a carriage return before displaying the next twenty. After the
trajoectory is imput, the atmospheric option is chosen, The preceeding steps are
standard in most input, If the heating indicator optiom is selected, the re-
maining input is much simpler than for most other options, During execution of
PREMIN, if the answer to & question is an end of file character, them PREMIN
will stop execution, If the answer to a question is incompatible with the read-
ing format, then the question will be reasked until an acceptable answer is re-—
ceived,

The PREMIN interactive imput is fcllowed by a listing of the input ;tnjec-
tory file. The first lime of the trajectory file contains the title, The
second line contains a Beta flag and the number of trajectory table eatcies,
The third 1ine through the end of the file contains the trajectory data, Each
l1ine of trajectory dats contains a time, altitude, velocity, angle of attack,
and, if the Beta flag equals one, the yaw angle, A listing of the PREMIN output
- file follows the trajectory file, The LANMIN output 1isting is given last, The

summary output is labeled with units and is self explanatory.




PREMIN INTERACTIVE RUN
HEATING INDICATOR CASE

RUN PREMIN {

INTERACTIVE INPUT TO LARC MINIVER = LANMIN

OUTPUT FILE METHOD

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

?F’TION SELECTED ?

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

INTERACTIVE INPUT FOR CASE 1

o
. a5

s ol

SPECIFY PRINTOUT INTERVALS

T INITIAL TIME (SEC)
i 0.0
PRINTOUT INTERVAL 1 (SEC) DELTA TIME
, 25.0
| SECOND TIME (SEC)
§ 500.0
: PRINTOUT INTERVAL 2 (SEC) DELTA TIME
14.0
THIRD TIME (SEC)
1200.0
PRINTOUT INTERVAL 3 (SEC) DELTA TIME
29.0
FOURTH TIME (SEC)
1925.3

ARE THE PRINTOUT TIMES CORRECT ?
Y
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TRAJECTORY INPUT

DO YOU HAVE A TRAJECTORY INPUT FILE ?

YES

WHAT IS THE FILE NAME ?
REENTRY.TRJ

OOV & WA —

TIME
(SEC)

0.3000E+00
0.4530E+02
0.9030E+02
0.1353€+03
0.1803E+03
0.2253E+03
0.2703E+03
0.3153E+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
0.6413E+03
0.6653E+03
0.6893E+03
0.7133E+03

ALTITUDE
(FT)

0.3963E+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
0.2470E406
0.2446E+06
0.2425E406
0.2400E+06
0.2388E+06
0.2377E+06
0.2366E+06
0.2353E+06
0.2337E+06
0.2320E+06
0.2323E+06

VELOCITY ANGLE ATTACK

(FT/SEC)

N.2457E+05
0.2459E+05
0.2462E+05
0.2464E+05
0.2466E+05
0.2466E+05
0.2461E+05
0.2447E+05
0.2422E+05
0,23 92E+05
0.2361E+05
0.2328E+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

ORIGINAL Prital §9
OF POOR QUALITY

(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
0.3948E+02
0.3997E+02
0.4001E+02
0.4025E+02

TIME
(SEC)

0.7373E+03
0.7613E+03
0.7853E+03
0.8093E+03
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+04
0.1073€E+04
0.1097E+04
0.1121E+04
0.1145E+04
0.1169E+04
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
0.1725€+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
0.1435E+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+02
0.4016E+02
0.4027E+02
0.4040E+02
0.4012E+02
0.4030E+02
0.4001E+02
0.4200E+02
0.4090E+02
0.4075E+02
0.3987E+02
0,3943E+02
0.3953E+02
0.3975E+02
0.3896E+02
0.3812E+02
0.3697E+02
0.3407E+02

B-3
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41
42
43
44
45
46
47
48
49
50

00
NO
Do
NO

TRAJECTORY INPUT IS COMPLETE

TIME
(SEC)

0.1302E+04
0.1364E+04
0.1426E+04
0.1488E+04
0.1550E+04
0.1612E+04
0.1674E+04
0.1736E+04
0.1860E+04

ALTITUDE
(FT)

0.1339E+06
0.1174E+06
0.1062E+06
0.8910E+05
0.7635E+05
0.5744E+05
0.4167E+05
0.2760E+05
0.3337E+04

0.1925E+04 ~0,3000E+01

YOU WISH TO CHANGE ANY OF THE TRAJECTORY INPUT ?

VELOCITY ANGLE ATTACK

(FT/SEC)

0.6757E+04
0.5342€+04
0.4064E+04
0.2917€+04
C.1915E+04
0.1151E+04
0.8000E+03
0.6810E+03
0.5120€E+03
0.2020E+03

(DEG)

0.2820E+02
0.2305E+02
0.2027E+02
0.1647E+02
0.1086E+02
0.7790E+01
0.7720E+01
0.7090E+01
0.3780E+01
~0.1220€E+01

YOU WISH TO WRITE THIS INPUT TO A FILE ?

ATMOSPHERE DATA

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

S U U

1EE:

OPTION SELECTED ?
4

1963 PATRICK AIR FORCE BASE ATMOSPHERE

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
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CONTROL FLAGS

YOU ARE COMPLETING INPUT FOR CASE 1

WHAT IS THE BODY POINT NUMBER FOR CASE 1 ?
1001
SHOULD LANMIN CREATE AN OUTPUT FILE FOR CASE 1 ?

YES

0.
LIS

OUTPUT UNITS OPT IONS

ENGL I SH
METRIC

OPTION SELECTED ?
0.

IS CASE 2 ALONG THE SAME STREAML INE
AS CASE 1 ?

NO

INPUT CONTROL FLAG

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

END OF INPUT (LAST CASE)

NEW CASE FOLLOWS USING TRAJ.DATA FROM PREVIOUS CASE.

NEW TITLE AND TIMING, INITIAL CASE DATA UNCHANGED,

NEW CASE FOLLOWS USING NEW TITLE, TIMING, TRAJ. AND CASE DATA.
(INITIALLY ZERO W ARRAY)

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

OPTION SELECTED ?

NO

¥R¥%® INPUT COMPLETE FOR CASE 1 #xxun
DO YOU WANT TO MAKE ANY MODIFICATIONS TO CASE 1 7

B-§
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R B

N A

CREATE OUTPUT FILE

WHAT |S THE NAME OF THE OUTPUT FILE TO BE CREATED ?
OUTPUT.FIL

WHAT IS THE TITLE FOR CASE 1 7 (NOTE: 72 CHAR, LIMIT)
STS-1 REENTRY TRAJ. (ORBITER) PAFB REF. HTG. IND. CASE

#ERXXRRR  QUTPUT FILE COMPLETE wessanax
>

B-6
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! ORIGINAL PAGE i3
CTORY FILE LISTING l
ngﬁue INDICATOR CASE OF POOR QuALITY
| STS-1 REENTRY TRAJ. (ORBITER)

0 50.00000 ,
0.3000E+00  0.3963E+06  0.2457E+05  0.4113E+02
0.4530E402  0.3738E+06  0.2459E+05  0.4126E402
0.9030E+02  0.35156+06  0.2462E+40%  (.4121E+02
0,1333E403  0.3295E+06  0,2464E405  0.4046E+02
0.1803E+03  0.3080E+06  0.2466E+05  0.4065E+02
0,2253E+03  0.2880E+06  0.2466E+05  0.4190E402
0.2703E+03  0.2697E+06  0.2461E+05  0.3939E+02
0.3153E+03  0,2563E+06  0.2447€405  0.4071E+02
0,3603E+03 0.2502E+06  0.2422E+05  0.4174E+02
0,4053E+03 0.2470E406  0.2392E405  0.3995E+02
0.4503E+03 0.2446E+06  0.2361E+05  0.3928E+02
0.4953E+03 0.2425E+06  0.2328E+05  0.3966E+02
0.5453E+03 0.2400E+05  0,2288E+05  0,3907E+02
0.5693E+03 0.2388E+06  0.2268E+05  0.3932E+02
0.5933E+03  0.2377E+06  0.2247E+05  0.3902E+02
0.6173E403 0.2366E+06  0.22256+05  0.3925E+02
0.6413E+03 0.2353E+06  0,2202E+05  0.3948E+02
0.6653E+03 0,2337Z+06  0.2178E+05  0.3997E+02
0.6893E+03 0.2320E+06  0.2153E405  0.4001E+02
0.7133E403  0.2323E+06  0.2126E+05  0.4025E+02
0.7373E+03  0.2303E+06  0.2098E+05  0.4046E+02
0.7613E403  0,2279E+06  0.2068E+05  0.4014E+02
0.7853E+03 0.2252E+06  0.2036E+05  0.4016E+02
0.8093E+03 0,2223E+06  0,2002E+05  0.4016E+02
0.8333E+03  0.2190E+06  0.1965E+05  0.4027E+02
0.8573E+03  0.2153E+06  0.1924E405  0.4040E+02
0.8813E+03 0.2114E+06  0.1879E+05  0.4012E+02
0.9053E+03 0.,2076E+06  0.1830E+05  0.4030E+02
0.9293E+03 0,2056E+06  0.1776E+05  0.4001E+02
0.9533E+03  0.2025€+06  0.1718E+05  0.4200E+02
0.9773E+03  0.1972E+06  0.1654E+05  0.4090E+02
0.1001E+04  0,1922E+06  0.1587E+05  0.4075E+02
0.1025E+04  0,1872E+06  0.1513E+05  0.3987E+02
0.1049E+04  0.1826E+06  0.14356+05  0.3943E+02
0.1073E404  0.1796E+06  0.1357E+05  0.3953E+02
0.1097E+04  0.1766E+06  0.1279E+05  0.3975E+02
0.1121E404  0.1725E+06  0.1201E+05  0.3896E+02
0.1145E+04  0.1675E+06  0.1122E+05  0.3812E+02
0.1169E404  0.1619E+06  0.1044E+05  0.3697E+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
0.1364E404  0.1174E+06  0.5342E404  0.2305E402
0.1426E+04  0,1062E406  0.4064E+04  0.2027E+02
0.1488E+04  0.8910E+05  0.2917E+04  0.1647€+02
0.1550E+04 0,7635€+05  0,1915E404  0.1086E+02
0.1612E+04  0.5744E+05  0.1151E+04  0.7790E+01
0.1674E404  0.4167E+05  0,8000E+03  0.7720E+01
0.1736E+04  0,2760E+05  0.6810E+03  0.7090E+01
0.1860E+04 0,3337E404  0,5120E+03  0.3780E+01
0.1925E404  =0,3000E+01 0.2020E+03  =0.1220E+01
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PREMIN QUTPUT FILE

HEATING INDICATOR CASE

STS=1 REENTRY TRAJ. (ORBITER) PAFB REF. HTG. IND. CASE

0.000
14,000
1925,300
30,000
200
4..,300
90.300
135,300
180.300
225,300
270,300
315.300
360,300
405.300
450,300
495,300
545.300
569.300
593.300
617.300
641,300
665.300
689.300
713,300
737.300
761,300
785,300
809,300
833.300
857.300
861,300
905.300
929,300
953,300
977.300
1001.000
1025.000
1049,000
1073.000
1097.000
1121,000
1145.000
1169.000
1240.000
1302.000
1364.000
1426.000
1488.000

25.000
1200.000
1.000

396300.000
373800.000
351500.000
329500.000
308000.000
288000.000
269700,000
256300.000
250200,000
247000,000
244600,000
242500,000
240000.000
238800.000
237700,000
236600,000
235300.000
233700.000
232000.000
232300.000
230300,000
227900.000
225200.000
222300,000
219000,000
215300.000
211400,000
207600,000
205600.000
202500,000
197200,000
192200.000
187200.000
182600.000
179600.000
176600.000
172500.000
167500.000
161900.000
150000.000
133900.000
117400,000
106200,000

89100.000

B-8

500,000
29.000

24570.000
24590,000
24620.000
24640.000
24660.000
24660,000
24610,000
24470,000
24220.000
23920.000
23610,000
23280,000
22880,000
22680,000
22470.000
22250,000
22020,000
21780.000
21530,000
21260,000
20980.000
20680.000
20360.000
20020.000
19650.000
19240,000
18790.000
18300.000
17760,000
17180.000
16540.000
15870,000
15130.000
14350.000
13570.000
12790.000
12010.000
11220.000
10440,000
8336.000
6757 000
3342.000
4064.000
2917.000

ORIGNGL by b
OF POOR QUALITY

41.130
41,260
41.210
40.460
40.650
41,900
39.390
40.710
41,740
39,950
39.280
39.660
39.070
39.320
39.020
39.250
39.480
39.970
40.010
40,250
40.460
40.140
40.160
40.160
40,270
40,%V0
4C.123
40.500
40.010
42.000
40.900
40.750
39.870
39.430
39,530
39.750
38.960
38.120
36.970
34.070
28.200
23,050
20,270
16.470

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
n.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
v.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

e




———— ..
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10
37
611
642

4.0000
90.0000
1001.0
2,0000

1550.000

1612,000

1674.000

1736.000

1860.000

1925.000
11 1.0000 12
38 90.0000 315

643 11,0000 647

ORIGINAL Paf.:: ;.
OF POOR QUALITY

76350,000
57440.000
41670.000
27600,000
3337.000
-3 0000
1.0000 31
1.0000

1.0000 641
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38.0000

2.0000

1915.000
1151.000
800,000
681,000
512,000
202.000
32 18.0000

10.860
7.790
7.720
7.090
3.780

-1 0220

0.000
0.000
0.000
0.000
0.000
0.000




LANMIN OUTPUT ORIGHINAL 1. 7 3,
HEATING INDICATOR CASE OF POOR QUALIYY

RIS-1 REINTRY TRAJ. (ORRITER) PAFR REF. MG, IND. CASE

TINING
n - 000 8EC,
i = 23,000 SEC,
12 = 34.000 SEC,
p12 = 14.000 SEC,
13 = 1200.000 SEC,
M3 = 29.000 SEC,
T4 " 192).300 SEC,
DT CMC = 1,000 SEC.
VTEF MX -+ 000 SEC,

CONTROL PARAMETERS

W(641)%2.000 W(642)2,000
Wi6A3)=1.000 Niedd)= 000
W(&43)s 000 Wib4s)= 000
WioA7)=1,000 Wib48)= 000
Wi649)= ,000 Wi650)= 000

HEAT TRANSFER
WTMETHDD = 1,000
N s 1,000 FT.
L s 000 FT.
NSBL = 1,000
& NSBT = 1,000
- PHI = 000 DES,
] VIRT-L (PT= 000
B

MATIPLICATION FACTORS
KSBLI= .00
KSBT1= 1,000

N W

MATERIAL
ENISSIVITY= 800

1

- FLOWIELD

: {3/ 90.00

2 18, W

: TRANSITION

PTIN

| TRAJECTORY

‘ TIE ATITHE  VELOCITY  AWGLE OF ATTACK
&C. F FI/SEC e
30 2300, 24570, TRE
4.2 70, 2459, 41,20
9.3 351500, 24420, 4.210

B-10
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OF | Utay oy Y

135,20 229500, 24540, 40,440

180,30 308000, 24640, 40,450 ”

25,9 298000, 24580, 41.900

270,30 249700, 24610, 39.39% '

315,20 254300, 20470, #0.710

340,30 250200, 24220, 4,740

405,30 247000, 2920, 39.9%0

450,20 204400, 2210, 39.200

493,30 242500, 2080, 39,660

543,20 240000, 22680, 39,070

$49.30 239900, 22680, 2.3

3.2 2700, 2470, .020

617,30 236400, 22%. 29.2%

4.2 235300, 2020, 39.480

663,30 233700, 21780, .97

669,30 222000, 21330, 40.010

713,20 232200, 21260, 80.2%

730.%0 200000, 20980, 40.450

761,30 227900, 20480, 40.140

785,30 25200, 20340, 80.160

809.30 22300, 20020, 40.160

83.% 219000, 19850, 80.270

657,20 215300, 19240, 40.400

861.30 211400, 18790, £0.120 '
m.m m’m. ‘ml w.m i
929.%0 203600, 17260, 40,010

953,30 202500, 17180, 42.000

977.%0 197200, 16540, 40,900

1001.00 192200, 15870, £0.7% :
1025.00 187200, 18130, 2.870 X
104900 182400, 14350, .40 : ;4
1073.00 179600, 13570, 39,53 )

1097.00 176600, 12790 2,750 1
$121,00 172500, 12010, 38.960 {
1148.00 167500, 11220, 38.120 :
116’.” ‘6‘9”0 tmo. 30970 4
1260,00 150000, 83, 34,070 A
1302.00 133900, o737, 2.200

1364,00 117400, 8342, 2.0%

1426.00 106200, 4064, 20.270

1488, 00 89100, 17, 16.470

1550,00 763%0, 1918, 10.840

1612.00 S7440, 1154, 7.7%

1674,00 41670, 800, 7.720

173,00 27600, 801, 7.09%

1840,00 337, 512, 3.780

1mow '30 302. '102”

1963 PAFE STD ATMDSPHERE
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Gty 4, G B
OF POOR QUALITY
8T6-1 REENTRY TRAJ. (ORBITER) PAFB REF, HTG. IND, CASE 5.P. ND. 1001

THE AT VB M MNGLE REYNOLDS HEAT COEF REC ENTHALPY RAD EQUIL HEAT RATE  HEAT LOAD PRESSIRE  FLOW
SEC KFT FI/BEC D ATIAR  NO./FT LBW/SFT-5  BTU/BN  DEG F DU/SFT-8  BU/BFT  WB/SFT  TWRE

«0 396, 20570.0 19.25 41,13 .239+001 48003 1224005  1001,0 4244000 000 28-001  LaM ,
25,0 384.0 24%81.0 20.55 41,20 A264001  ,169-003 1224005 1097.1 6884000 1726002  ,445-001 LAY ’
0.0 371.5 M392.1 21,85 41,25 JI001  208-003 1224008 1204.6 1164001 4630002 738001 v
75,0 39,1 24509.8 2.0 41,23 1574002 U003 24008 13278 204001 9844002  .1334000 AN {
100.0 346.8 20624,3 24,21 41,08 Q94000 A-00 1224005 1053.8 3714001 1914008 2294000 L
125,0 304.5 4435.4 5.3 40,43 864002 597-003 1224008 1609.3 6894001 3836003 4294000 LA
130.0 322,95 4646,5 26,14  40.%2 19003 827003 ,122+008 1782.4 1004002 4144003  .B18+000 LM
175.0 310.5 24657.6 26.88 40,43 2404003 118002 1224008 19721 1394000 %1400 1574001 LAY
200.0 299.2 20560.0 27,62 41,20 .4B4+003 %002 1224008 21735 734002 1440004 2994001 AN
225.0 285.1 24660.0 27,9 41,89 .934+003 220002 1224005  2391.8 2604002 2010004 5654001  LAM
230.0 278.0 432,46 27.87 #0,52 634004 ,293-002 1224005 9.5 3534002 2994004 974001 LM |
275.0 268.3 4%95.4 27,59 C 3571004 383002 1220008 2039 14002 LHOM . I49+002 LA
300.0 260.9 24517.6 27.0f 40,26 3024004 .438-002 1214003 4.3 M8 002 5514004 2414002 LA
325.0 25,0 24416.1 25.5 40.93 A9H004 520002 1204005 (20500 8214002 2076004 3144002 v
390.0 251.6 242772 26,22 41.50 S70+:004  .562-002  .118+005 3100.7 65002  .672+004 3624002 L
373.0 49.2 01220 25.92 41,15 A30W004 591002 1174005 3474 044002 1044005 4004002 LM
400.0 247.4 23955.3 25.65  40.16 L75008 613002 ,115+005 AS1.8 7014002 1224005 4314002 LM
425.0 245.9 23784.3 25.39  39.8% J124004 438002 1144005 730 7194002 1406005 L4b4e002 L
430.0 244.6 236121 25.14 0.2 JABPO04 861002 1124005 AN 7002 ,158+005 3004002  LAM
475.0 43,4 20428.9 4.88  39.49 JO0HN004 681002  ,110+005 32028 (454002 1774005 3314002 AN
00.0 242.3 22242.4 24.63 29,40 B13:004  ,702-002 1094008 313.8 JIH002 1964005  L56A4002 LM
S14.0 201.6 10,4 24.47 2.4 BIN004  712-002 1084005  2217.1 THHOR 2064005 .980+002  LAN
528.0 240.9 2018.4 4.2 :9.77 8334004 720002 1074005 17,5 704002 2174005 934002 L
42,0 240.2 22906.4 24,16  39.11 B74:004  .728-002  ,106+005 JAUTE8 714002 2284005 6064002 LA ‘
95,0 239.5 22790.8 24.01  39.18 8954004 736002 1054005 2175 784002 2005 4194002 LA i
970.0 238.8 22673,9 23.85 9.3t 9164004 742-002 1044005  3214.8 J60H002 2494005 6304002 A" ‘
94,0 238.1 22551.4 23.69 9.14 FIH004 746002 1024005 3208.8 (7354000 .2%94005 4364002 ¥
8.0 237.5 22426.9 .59 .07 955004 749002 1014005 3022 7002 2706000 Le474002 LA
612.0 236.8 22298.6 20.% .20 STH004 752002 ,100+005 949 454000 2804005 .ed8+002 w ‘
626,0 236.1 2168.6 319 3.7 9974004 .756-002  ,990+004 3188.2 7404002 2914005  .A0vD02 L .
640.0 235.4 22032,% 20.01  :0.47 1024005  .761-002  ,979+004 31817 73002 .30:4005 44002 LM :
634.0 4.9 21893.0 22.89 9.7 1054005  .768-002  .944+004 31771 JIR002  IMIM05 6764002 LA :
648.0 233.5 217519 2.63 2.9 4094005 775002 9540004  3172.3 JN002 14005 6884002 LM *
682.0 232.5 21606.0 22.44  40.00 1204003 .782-002 9414004  3147.3 JO00R 334005 014002 LM 1
696.0 232.1 214546 22.26  40.08 J136005  779-000 9284004 AL 15002 3424005 4574002 LM
710.0 2323 21297.1 2,10 40.22 124005 767-002 913004 31231 493002 3514005 .6744002 LM
724.0 31,4 21133,2 21.9%0 4034 15005 771002 9014004 34434 8664002 3610005 8844002 AN
738.0 230.2 20971,3 21.68  40.43 4194005 785002  .BE7-004 33134 4084002 TIN5 LameD02 LN
752.0 228.8 20796.3 21.43  40.2% 25005 .B02-002  .ETHO04  3116.2 4915002 3004005 7004002 LM
766.0 227.4 200173 21,19 40,14 314005 620002  ,B58+004 M19.0 699002 901005 7734002 L
780.0 225.8 2430.7 20.93  #0.16 3005 .840-002  ,E43+004 R4 499002 4004008 8124002
2 794.0 224.1 20236.8 20.66  40.18 HJA5H005 882002  .B27004  3iZy.7 036002 4104005 8540002 LM
{ ; 608.0 222.5 20038.4 20.38  40.16 1560005  .884-002  ,B11+004 W6 7074002 4200005 8984002 A
B 622.0 220.4 19824.2 20,09 40,22 1644005 909002 7944004 AR 12002 4294005 14002 LM
€%.0 218.4 19603.9 19.78 40,28 74400 939002  .777e04  31%8.3 19002 4404005  .1014007 LAM
630.0 216.4 19364.7 19.46  40,% JE74003 978002 . 73+004 3130.2 71002 4304008 1106000 Ly
B54.0 214.2 19114.4 19.12 40,22 2004005 102001 7394004 390 7414002 4504005 1194003 L
878.0 211.9 188%1.9 18.77  #0.16 21005 . 106-001 7194004 S164.6 494002 4714005 1294003 V]
892.0 209.7 168571.5 18.41 40,20 2294003 .109-001 4994004 63 7524002 4816005 1384003 L
! 906.0 207.5 18284.3 16,05  40.29 46005 1129001 6774004 3107 3000 4924005 1434003 LM .
- B-12
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ORI T .
Qq OF POOK i -\

8TE-1 REENTRY TRAJ. (ORBITER) PAFB REF. HTG, IND. CASE B.P. NO. 1004
(CONTINVED)

TIE AT VL WH MOLE  REYNOLDS HEAT COEF REC ENTHALPY RAD EQUIL HEAT RATE  HEAT LOAD  PRESSURE  FLOV
BEC  WFT FI/BEC N0 ATIAR NPT LOWSFTS MUASK  DEGF DWW/GFT1-8  BTU/SFT  LB/FT  TYPE

920.0 206.4 17969.3 1770  40.12 2504005 111001  .533+004 31102 713002 5024008 1414003
934.0 205.0 17646.4 17.33  40.40 2984005 111001  .$32+004 2077.2 6894002 5114005 1424000
948.0 203.2 17308.1 16.94  41,% 2706005 .112-001  .&00+004 20515 67M002  LS214005 1474003
962.0 200.6 16948.0 16.51 41,60 ,289¢00% ,116-001  .3524+004 033.8 6434002 5204005 1554003
976.0 197.5 16574.7 16,05  40.9% .315+005 .120-001  .555+004 021.0  .698+002  .S3B+003 1684003
990.0 194.5 16161.0 15,599  40.82 .M14005 .126-001  .53004 2000.0 6474002 548005 1794003
1004.0 191.6 15777.5 15.12  40.64 .3884005 .127-001 3084004  2974.1 632¢002 3574005 1894003
1018.0 188,7 15345.8 14.63 40,13 .306+005 .130-001 4814004 M5 6094002 5664005 1974003
1032.0 185.9 14902.5 14.15 39,74 .423¢005 122001  .454+004 95,6 5874002 5744005 2044003
1046.0 163.2 14447.5 13.66  39.49 .4S0+005 .134-001  .428+004 2490 5604002 38005  .213+003
1060.0 181.2 13992.5 13.19  39.48 4564005 .123-001 4014004 27815 5204002 .5894005  .212¢003
1074.0 179.5 13337.5 12,73 39.54 4784005 .1M-001 3774004 Z723.2 ABMO02 5964005  ,2144003
1088.0 177.7 13082,5 12.27  39.67 4914005 .132-001 3504004  2444.3 74002 6024005  ,2124003
1102.0 175.7 12627.9 11,81  39.5% .3074003 132001  .3000004  2%90.2 424002 084005  ,2144003
1116,0 173.4 12172.5 11.36 39,12 .530+005 .133-001  .307+004 BUS W02 L61M005 2164003
1130.0 3706 117138 10.69 38.64 5604005 .134-001  .285+004 WS4 3874002 LA194003 2214003

1144.0 167.7 112529 10.43  38.16 .59%4005 .135-001  .264+004 2003.6 . M002 62005 2274003
11380 164.5 10797.5 9.98 37.50 .6394005 .138-001 2444004 2344.2 3214002 6204005 2354003
1172,0 61,4 10358.1 9.55 36.85 .6B24003 ,139-001  .226400%  2280.5 27002 6224005 . 2M14003
1186.0 159.1 9936,2 9.17 36,28 7164005 140001 200004  2212.7 AT0002  LA34005 2424003
1200.0 156.7 9521.4 B.79 3070 753005 L1M0-001 193004 42,8 2544002 L4394005  .243+003
1229.0 151.8 8662.0 B8.03 34.52 .B344005 140001  .161+004 190.5 2104000 6464005 . 245+003

12380 145.3 7877.6 7.35 20,37 9974005 .144-00f 354004 1855.0  .179¢002 6514005  .283¢003
12870 137.8 719.0 6.73 29.42 .126¢006 J432-001 1134008 1726.8  .155-002  L4554005  .299+000
1316,0 1302 6437.5 G604 27,00 1404006 159001 9374003 1965.0 1324000 6394005 344003
1430 122.5 9775.6 5.7 24.63 .205¢4008 188-001 7734003 1437.0 1114002 6424008  ,300+003
1374,0 115.6 5135.9 S8.01 22.60 .293+006 .172-001 6314000 1268.1 8944001  .4654005  .410+003
1403.0 110.4 4538.1 4.46 21,30 .2084006 .168-001 144003 1085.0 6774001 (6474005 4034003
“1432,0 1045 3933.0 3.92 19.90 .3MO0G  .164~001 JAMI003  895.3 4970001 640005 .403+003
1461.0 96.5 16,5 3.43 18,12 4289006 ,147-00f 003 715.5 3710001 66005 4424002
1490.0 08,7 2884.7 2.92 16.29 .S3A005 ,167-001 2834003 529.9 255001  .A70¢005 4474003
1519.0 62,7 24160 2.46 13.66 6034006 157001  .212+003 8.9 15001 6714005 4404003
148.0 76.8 1947.3 2.00 11.04 .563¢006 .142-001 J70:003  220.9 842000  LA714005 3934003
1577,0 68.1 1982.3 1.43 9.%2 .861%00% .140-001 1414003 1160  A3M000 6714005 4244003
1606.0 59.3 1224.9 1.30  6.09 .110¢007 .134-001 «118+003 2.7 1074000 6710003 4484003
16330 51.6 1020.8 1.09 7,76 1384007 .1M4-001  ,§08+003 ~13.0 -.297-001  .6714005  .5114003
‘“‘oo .2 .“06 50 7073 .157@7 o"H‘ olm '”o‘ '.731"@‘ o"‘% tm‘
163.0 37.4 763.5 .78 7.53 179007 .164-001 1084003 =139 -.4%-001  .4714005  ,7164003
. 172,0 0.8 707.9 .70 2.23 .:19+007 .180~001 1124003 &1 397-001 6714005 8944003
17310 247 660.6 .63  6.69 2126007 L194-001  .1174003 8.7 JA000 6714005  L110+004
1780.0 19.0 621.0 .58  5.92 2304007 .200-001  .121+003 40.9 2200000 6714005 1324004
' 1809.0 13.3 9%81.5 .53 544 2504007 .222-001  .125+003 3.3 32000 6710005 1994004

1838.0 7.6 242.0 49 AT ;4007 235001 1284003 6.8 :um 6714003 1904004
1867.0 3.0 478.6 43 .M 269007 237001  ,130+003 T3S 3000 6714005  ,2174004
30 101 1984007 202001  .129+003 70,8 3716000 6714005 2154004

B6r000 674005 2174004
8 -1.22 1224007 198001  .128+003 61,3 2BeW000 6724000  ,217+004

1896.0 1.5 0.
02

3
19250 .0 O 10 122 121007 L159-001 1284003 61.5
19940 .0 202,0
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REMTECH INC.

¥ind Tunge] Sample Case

The oxample 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 anm orbiter using the effective running
length concept. In the wind tunnel 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 conditions, the time dependent geometry option is used,
E The 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 ;nnmaty print follows each 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 a wind tunnel case

where time is a run number indicator,

B-14
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INTERACTIVE PREMIN
WIND TUNNEL RUN CASE

RUN PREMIN : !

INTERACTIVE INPUT TO LARC MINIVER - LANMIN

OUTPUT FILE METHOD

1. CREATE A NEW OUTPUT FILE
2, MODIFY AN EXIST.NG OUTPUT FILE

?mon SELECTED ? -

DO YOU WANT TO INPUT DATA IN ENGLISH OR
ENGLISH ETRIC 1

INTERACTIVE INPUT FOR CASE 1

SPECIFY PRINTOUT INTERVALS
INITIAL TIME (SEC)

PRINTOUT INTERVAL 1 (SEC) DELTA TIME
SEOOND TIME (SEC)

PR INTOUT INTERVAL 2 (SEC) DELTA TIME
TIRD TIME (SEC)

PRINTOUT INTERVAL 3 (SEC) DELTA TIME
POURTH TIME (SEC)

0.0

ARE THE PRINTOUT TIMES CORRECT ?
YES

B-15
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TRAJECTORY INPUT
zg YOU HAVE A TRAJECTORY INPUT FILE ?

WHAT 1S THE NUMBER OF TRAJECTORY POINTS 7 (50 TRAJ.PTS. MAXIMUM)

4
WILL BETA VALUES BE INPUT ?
NO

TYPE IN THE FOLLOWING TRAJECTORY VARIABLES SEPERATED BY COMMAS
S e c s = te e a50 TIMES MAXIMIM = = = = = = = o « = «

TIME(SEC),ALTITUDE(FT).VELOCITY(FT/SEC).ANGLE OF ATTACK (DEG)
1

1.0,0.0,3816,0,20.,0
2 .
2,0,0.0,3821,0,29.86
3
3.0,0,0,3821,0,39,98
4

4.0,0.0,3859,0,39,98
TIME ALTITUDE VELOCITY ANGLE ATTACK
(SEC) (FT) (FT/SEC) (DEG)

1 0.1000E+01 0,0000E+00 0.3816E+04 0.2000E+02
2 0.2000E+01 0,0000E+00 0,3821E+04 0,2986E+02
3 0.3000E+01 0.0000E+00 0,3821E+04 0.3998E+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 IS COMPLETE

ATMOSPHERE DATA

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

IS THIS OPTION CORRECT ?
YES
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WIND TUNNEL OPTION

INPUT STATIC TEMPERATURE AND PRESSURE AS A FUNCTION OF TIME,
TIME AND FREESTREAM VEI.._N?E INPUT IN TRAJ. DATA WITH ALT, SET = 0.0

“c-eee- 4 VALUES REQUIRED = = = = = =
T=INF(R),P=INF (LB/SFT)

91.7.8.064

9§.o.s.2oa

9%.0,8.208

96.9,12,672
ARE ALL INPUTS CORRECT ?
YES

DO YOU WANT TO RUN A HEATING INDICATOR ?
NO

HEAT TRANSFER METHOD

OPTIONS 1. HEMISPHERE STAGNATION POINT
2, CATO/JOHNSON SWEPT CYL INDER
3. ECKERT REF, ENTHALPY FLAT PLATE METHOD
4. ECKERT/SPAULDING-CH| FLAT PLATE METHOD
5. BOEING RHO~MU FLAT PLATE METHOD
6. BECKWITH/GALLAGHER SWEPT CYL INDER METHOD
7. BOEING RHO~MU SWEPT CYLINDER METHOD
8. LEES/DETRA-H!IDALGO HEMI SPHERE DISTRIBUTION
9. LEESIDE ORBITER HEAT ING
10.  FLAP REATTACHMENT HEAT ING

1. FIN~PLATE PEAK NTERFERENCE HEATING
OPTION SELECTED ?
4.0

SHOULD RAREFIED FLOW HEATING BE INCLUDED ?
NO

IS THE HEAT TRANSFER OPT |ON CORRECT ?
YES
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4,  ECKERT/SPAULDING=CHI FLAT PLATE METHOD
RUNNING LENGTH (FT) ?

+2097

SURFACE DISTANCE TO START OF TURBULENT B.L.

THIS DISTANCE IS SUBTRACTED FROM THE RUNNING LENGTH
FOR TURBULENT HEATING CALCULATIONS,

DESIRED LENGTH ?

0.0
IS AN
NO

AUTOMATIC VIRTUAL ORIGIN CORRECTION DESIRED ?

TURBULENT MANGLER FACTOR ?

+6667

LAMINAR MANGLER FACTOR ?

1.0

REYNOLDS=-ANALOGY FACTOR

0. COLBURN
1o  VON KARMAN

DESIRED FACTOR ?
1

ANY CHANGES ?

NO

* % % WALL CONDITIONS * * #

WALL TEMPERATURE (DEG F) ?

0.0

WALL EMISSIVITY ?

0.8

® ® % CONTINUATION OPTION % & #

00 YOu
NO

WANT TO PROVIDE AN INITIAL HEATING LOAD GT 0.0 (BTU/SQ.FT) ?

B-18




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

TRANSITION OPT IONS

OPTIONS 1.  TIME DEPENDENT: LAM TO TURB
2, TIME DEPENDENT: TUB TO LAM
3. REYNOLDS NO. DEPENDENT
4. RE-THETA
5. MDAC-E TRANSITION
6. MDAC-E TABLE LOOK-UP
7. NAR RE VS ME TABLE LOOK~-UP
8. RE-THETA/ME

OPTION SELECTED ?
1.0

1. 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
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: 4
FLOWFIELD AND LOCAL PRESSURE OPT IONS
------ FLOWFIELD = = = = == = = = = = = PRESSURE = = = = = =
-1, FLOWFIELD TYPE NOT NEEDED -1, PRESSURE TYPE NOT NEEDED
1. SHARP WEDGE SHOCK ANGLE 1. INPUT CP VS MACH NO, TABLE
2. SHARP CONE SHOCK ANGLE 2, TANGENT WEDGE PRESSURE

3« OBLIQUE AND NORMAL SHOCK (90 DEG) 3, TANGENT CONE PRESSURE
4, PARALLEL SHOCK (PRES NOT NEEDED) 4. OBL!QUE SURFACE PRESSURE
5. MODIFIED NEWTONIAN
6. PRANDTL=-MEYER EXP, (FF NOT NEEDED)

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

1

2.0.208.200’208

2

-1 00.000.-1 00.000

L AU A ERITER: - LEL AL L TG R R RSN AR AR R R

TOTAL EFFECTIVE ANGLE

SETH

FF SHRP~-CONE ALPHA + 2,800

P TAN-VEDGE ALPHA + 2,800

ANY CHANGES ?

NO
4 “
‘j 3'20
g
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DO YOU WANT TO USE TIME DEPENDENT GEOMETRY ?
YES

TIME DEPENDENT GEOMETRY

:'IUFBER OF TIME DEPENDENT ENTRIES ? (MAX=10)

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

2.0,0.0,.1239,0,.0

3.0’0.0’ 00858'000

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 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 ?

1.0

OUTPUT UNITS OPTIONS
0. ENGLISH
1. METRIC

OPTiON SELECTED ?
C.

IS CASE 2 ALONG THE SAME STREAML INE
AS CASE 1 ?
NO
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ORIGINAL PAGE I8
OF POOR QUALITY

INPUT CONTROL FLAG

1o 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,
(INITIALLY ZERO W ARRAY)

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

OPTION SERECTED ?
1.0

RURX® INPUT COMPLETE FOR CASE 1 #xxxx
DO YOU WANT TO MAKE ANY MODIFICATIONS TO CASE 1 ?
NO

CREATE OUTPUT FILE

WHAT 1S THE NAME OF THE OUTPUT FILE TO BE CREATED ?
PREMIN,.OUT

WHAT IS THE TITLE FOR CASE 1 ? (NOTE: 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 1 ?
YES

IS CASE 2 WIND TUNNEL DATA SAME AS FOR CASE 1 ?
YES

DO YOU WANT TO RUN A HEATING INDICATOR ?
NO
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IS CASE 2 HEAT TRANSFER DATA SAME AS FOR CASF 1 ¢
NO

HEAT TRANSFER METHOD

OPTIONS 1o HEMISPHERE STAGNATION POINT
2. CATO/JOHNSON SWEPT CYL INDER
3. ECKERT REF, ENTHALPY FLAT PLATE METHOD
4. ECKERT/SPAULDING-CHI FLAT PLATE METHOD
Je  BOEING RHO=~MU FLAT PLATE METHOD
6. BECKWITH/GALLAGHER SWEPT CYL INDER METHOD
7. BOEING RHO~MU SWEPT CYL INDER METHOD

8. LEES/DETRA-HIDALGO HEMI SPHERE DISTRIBUTION
9. LEESIDE ORBITER HEATING
10. FLAP REATTACHMENT HEATING

1. FIN-PLATE PEAK |INTERFERENCE HEAT ING
OPTION SELECTED ?
0

SHOULD RAREFIED FLOW HEATING BE INCLUDED ?
NO

IS THE HEAT TRANSFER OPTION CORRECT ?
YES

4.  ECKERT/SPAULDING-C - FLAT PLATE METHOD
RUNNING LENGTH (FT) ?
«3532

SURFACE DISTANCE TO START OF TURBULENT B.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 ?

+6667

LAMINAR MANGLER FACTOR ?

1.0

REYNOLDS-ANALOGY FACTOR

0. COLBURN
1. VON KARMAN

DESIRED FACTOR ?
1

AﬁY CHANGES ?
NO
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¥ 1

xR NALL CONDITIONS % % »
WAII TFMPFRATURE (DEG F) 7
0.0
WALL EMISSIVITY 2

8

¥ % % CONTINUAT ION OFTION * % »

28 YOU WANT TO PROVIOL AN INITIAL HEATING LOAD GT 0.0 (BTU/SQ.FT) ¢

28 YOU WANT TO USE A HEAT TRANSFER MILTIPL ICATION HMETHOD 2

IS CASE 2 TRANSITION DATA THE SAME FU™ CASE 1 2
YES

DO YOU WANT CROSS FLOW ADJUSTMENT OPTION ?
NO :

IS CASE 2 FLOWFIELD DATA THE SAME AS FOR CASE 1 ?

NO
FLOWFIELD AND LOUAL PRESSURE OPT IONS

----- = FLOWFIELD = = = = = = = o _ C . _ PRESSURE = = = = = -

=1. FLOWFIELD TYPE NOT NEEDED =1. PRESSURE TYPE NOT NEEDED

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

2. SHARP CONE SHOCK ANGLE 2, TANGENT WEDGE PRESSURE

3. OBLIQUE AND NORMAL SHOCK (90 DEG) 3., TANGENT CONE PRESSURE
4. PARALLEL SHOCK (PRES NOT NEEDED) 4, OBLIQUE SURFACE PRESSURE

5. MODIFIED NEWTONIAN
6. PRANDTL-MEYER EXP, (FF NOT NEEDED)
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¥ H® o NPUT OFTIONS IN PAIRS WITH ASSOC!ATE
(NOTE: TO SIGNIFY END OF CASE USE -1,

:LOWFIELD,DEL ANGLE,PRESSURE,DEL ANGL

D DELTA ANGLES # # » #
0 FOR BOTH FF AND PRESS. OPTIONS, )
E

2.0,0,3,2.0,0.3 ’

2

=1.0,0.,0,=1,0,0.0 4
TOTAL EFFECTIVE ANGLE

SETY

FF SHRP=-CONE ALPHA + 0,300

n TAN-WEDGE ALPHA + 0,300

ANY CHANGES ?
NO

DO YOU WANT TO USE TIME DEPENDENT GEOMETRY ?
YES

IS CASE 2 TIME DEFENDENT GEOMETRY DATA THE SAME AS FOR CASE 1 ?
NO

TIME DEPENDENT GEOMETRY

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

TlME(SEC),RADII(FT),LENGTH(FT),SLOPE OR SWEEP(DEG)
1.0,0.0,.5692,0.0

2,0,0.0,.3152,0,0
) 3.0,0.0,.2277,0.0

4,0,0.0,.2277,0,0
. ANY CHANGES ?

3
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CONTROL FLAGS

YOU ARE COMPLETING INPUT FOR CASE 2
gggT IS THE BODY POINT NUMBER FOR CASE 2 ¢

SHOULD LANMIN CREATE AN OUTPUT FILE FOR CASE 27
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
OFTION 1. OR 2, MyST BE SELECTED

OPFTION SELECTED ?
1.0

OUTPUT UNITS OPTIONS

0. ENGLISH
1. METRIC

OPTION SELECTED ?
0

IS CASE

3 ALONG THE SAME STREAML INE
AS CASE 2 7
NO

INPUT CONTROL FLAG
1o NEW CASE FOLLOWS USING TITLE, TIMING AND TRAJ.

DATA FROM PREV10US CASE
2,  END OF INPUT (LAST CASE)

3¢  NEW CASE FOLLOWS USING TRAJL.DATA FROM PREV 10US CASE,
NEW TITLE AND TIMING, INITIAL CASE DATA UNCHANGED,
4. NEW CASE FOLLOWS USING NEW TITLE, TIMING, TRAJ. AND CASE DATA,

(INITIALLY ZERO W ARRAY)

OPTION SELECTED ?
1.0

#RERE INPUT COMPLETE FOR CASE 2 #axws
DO YOU WANT TO MAKE ANy MODIFICATIONS TO CASE 27
YES

B-26
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;
|

MODIFICATION SECTIONS

1. TIMING PARAMETERS

2,  TRAJECTORY DATA

3.  ATMOSPHERE DATA

4.  FLOWFIELD AND PRESSURE DATA
5. CROSSFLOW DATA

6. TRANSITION CRITERIA

7. HEAT TRANSFER OPT |ON

8.  HEATING MULTIPLIERS

9.  GEOMETRY DATA

10.  CONTROL PARAMETERS

11.  HEATING INDICATOR
12, OR CHANGE A SPECIFIC VARIAELE IN W ARRAY

SECTION TO BE MODIFIED ?
9.

IS CASE 2 TIME DEPENDENT GEOMETRY DATA THE SAME AS FOR CASE 1
NO

TIME DEPENDENT GEOMETRY

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

TIME(SEC),RADI | (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 ?
NO

DO YOU WISH TO MODIFY ANY OTHER SECTIONS FOR CASE 2 7
NO

¥R¥%% INPUT OOMPLETE FOR CASE 2 Hunan
DO YOU WANT TO MAKE ANY MODIFICATIONS TO CASE 2 ?
NO

INTERACTIVE INPUT FOR CASE 3

IS CASE 3 ATMOSPHERE DATA SAME AS FOR CASE 2 ?
YES
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IS CASE 3 WIND TUNNEL DATA SAME AS FOR CASE 27
YES

DO YOU WANT TO RUN A HEATING INDICATOR ?
NO

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

HEAT TRANSFER METHOD

OPTIONS 1. HEMISPHERE STAGNATION POINT
2, CATO/JOHNSON SWEPT CYL INDER
3. ECKERT REF. ENTHALPY FLAT PLATE METHOD
4. ECKERT/SPAULDING-CHI FLAT PLATE METHOD
5. BOEING RHO=MU FLAT PLATE METHOD
6. BECKWITH/GALLAGHER SWEPT CYLINDER METHOD
7. BOEING RHO=MU SWEPT CYLINDER METHOD
8. LEES/DETRA~HIDALGO HEMISPHERE DISTRIBUTION
9. LEESIDE ORBITER HEATING
10. FLAP REATTACHMENT HEATING
11, FIN-PLATE PEAK INTERFERENCE HEATING

OPTION SELECTFD ?

4.0

SHOULD RAREFIED FLOW HEATING BE INCLUDED ?
NO

IS THE HEAT TRANSFER OPTION CORRECT ?
YES

4.  ECKERT/SPAULDING=CH! FLAT PLATE METHOD

RUNNING LENGTH (FT) ?

«5254

SURFACE DISTANCE TO START OF TURBULENT B.L.

THIS DISTANCE IS SUBTRACTED FROM THE RUNNING LENGTH
FOR TURBULENT HEATING CALCULATIONS,

DESIRED LENGTH ?

0.0

IS AN AUTOMATIC VIRTUAL ORIGIN CORRECTION DES IRED ?
NO

TURBULENT MANGLER FACTOR ?

«6667

LAMINAR MANGLER FACTOR ?

1.0
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REYNOLDS~ANALOGY FACTOR

0. COLBLRN
1. VON KARMAN
) DESIRED FACTOR ? ‘
1.
ANY CHANGES ? 4
NO

# % % WALL CONDITIONS * * *

WALL TEMPERATURE (DEG F) ?
0.0

WALL EMISSIVITY ?

0.8

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

= % % % CONTINUATION OPTION % %

E ! DO YOU WANT TO PROVIDE AN INITIAL HEATING LOAD GT 0.0 (BTU/SQ.FT) ? o
: " |
|

- | DO YOU WANT TO USE A HEAT TRANSFER MULTIPLICATION METHOD ?

= NO

=,

o

>

DO YOU WANT CROSS FLOW ADJUSTMENT OPTION ?
NO

i Lo &g CASE 3 FLOWFIELD DATA THE SAME AS FOR CASE 217
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FLOWFIELD AND LOCAL PRESSURE OPT IONS

T == = = = FLOWFIELD = = = « = S = =~ =~ PRESSURE = = = = = =

~1. FLOWFIELD TYPE NOT NEEDED =1. PRESSURE TYPE NOT NEEDED
1. SHARP WEDGE SHOCK ANGLE 1. INPUT CP VS MACH NO. TABLE
2. SHARP CONE SHOCK ANGLE « TANGENT WEDGE PRESSURE

3.

OBLIQUE AND NORMAL SHOCK (90 DEG) 3, TANGENT CONE PRESSURE

4. PARALLEL SHOCK (PRES NOT NEEDED) 4. OBLIQUE SURFACE PRESSURE

5+ MODIFIED NEWTONIAN

6. PRANDTL-MEYER EXP. (FF NOT NEEDED)

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

2.0,0.0,2.0,0.0
2
-1 00,000.-1 00’000
TOTAL EFFECTIVE ANGLE
SET1
FF SHRP~CONE ALPHA + 0,000
TAN-WEDGE ALPHA + 0,000

ANY CHANGES ?
NO

DO YOU WANT TO USE TiME DEPENDENT GEOMETRY ?
YES

IS CASE 3 TIME DEPENDENT GEOMETRY DATA THE SAME AS FOR CASE 2 ?
NO

TIME DEPENDENT GEOMETRY

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

TIME(SEC),RADI | (FT),LENGTH(FT),SLOPt OR SWEEP (DEG)
1.0,0.0,.5692,0.0

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

3.0,0.0,.2277,0.0

4.0,0.0,.2277,0,0

ANY CHANGES 7

NO
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CONTROL FLAGS

YOU ARE COMPLETING INPUT FOR CASE 3
WHAT IS THE BODY POINT NUMBER FOR CASE 3 7
300

SHOULD LANMIN CREATE AN OUTPUT F ILE FOR CASE 3 7
YES

PRINT CONTROL OPT IONS
0.  DETAILED PRINTOUT
1o DETAILED PLUS SUMMARY PRINTOUT
2.  SUMMARY PRINTOUT

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

(’DF’TION SELECTE) ?
0

OUTPUT UNITS OPTIONS

0. ENGLISH
1. METRIC

OPTION SELECTED ?

IS CASE

4
AS CASE 3
NO

ALONG THE SAME STREAMLINE
?

INPUT CONTROL FLAG

1e  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.
(INITIALLY ZERO W ARRAY)

5.  SAME AS (1) EXCEPT ZERO ALL CASE DATA FROM PREVI0US CASE
6. SAME AS (3) EXCEPT INITIALIZE ZERO ALL TIMING AND CASE DATA

OPTION SELECTED ?
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#aRRR | NPUT COMPLETE FOR CASE 3 #axxs

NO

rxuxes®  OUTPUT FILE COMPLETE su*wxxax
>

DO YOU WANT TO MAKE ANY MODIFICATIONS TO CASE
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~

PREMIN OUTPUT FILE
WIND TUNNEL CASE

BOTTOM CENTERL INE HEATING TO GENERIC ORBITER AT MACH 8-TUNNEL B

1.000
0.000
0.000
4.000
1,000
2.000
3.000
4.000
10 1.0000 11 4,0000
130.2097000
14  3,2000 15 1.0000
160.6667000
20 3,6000
230.8000000
27 1.0000 31 36.0000
261  1.0000 262 2,0000
453 95.0000 454 96,9000
504 12,6720 560 4.0000
564 4,0000
5810.2097000
5820.1239000
5830.0858000
5840.0858000
611 100.0000 642 1.0000
10 1.0000 11 4.0000
130.3532000
14 3.2000 15 1.,0000
160.6667000
20 3,6000
230.8000000
27 1.0000 31 36.0000
370.3000000
380.3000000
261  1.0000 262 2.0000
453 95,0000 454 96,9000
504 12,6720 560 4.0000
564 4,0000
5810.3532000
5820.1943000
5830.1448000
5840.1448000
611 200.0000 642 11,0000

32
319
501
561

643

32

319
501
561

643

1.000
0.000
1.000

0.000
0.000
0.000
0.000

15.0000 37
1.0000 451
8.0640 502
1.0000 562

1.0000 647

15.0000

1.0000 451
8.0640 502
1.0000 562

1.0000 647
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4.000
0.000

3816.000
3821,000
3821.000
3859,000

2,8000 38
94,7000 452
8.2080 503
2.0000 563

2.8000
95.0000
8.2080
3.0000

1.0000 641  1,0000

94.7000 452
8.2080 503
2.0000 563

95.0000
8.2080
3.0000

2,0000 641 11,0000

20.000
29,860
39,980
39.980

0.000
0.000
0.000
0.000




B 2

10 1.0000 1 4.0000

130.5254000

14 3,2000 15 1.0000

160.6667000

3.6000

230.8000000

27 1.0000 31 36,0000 32 15,0000 261 1.0000 262 2.0000
319 1.0000 451 94,7000 452 95,0000 453 95,0000 434 96,9000
20! 8.0640 502 "8.2080 503 5. pous 504 12.6720 560  4.0000
2ol [1:0000 562 20000 563 3 goon 564 4.0000
5810.5692000
5820.3152000
5830.2277000
5840.2277000
O11 300.0000 642 1.0000 6435  1.0g00 647 3.0000 641  2.0000
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APPENDIX C

PREMIN CODE LISTING




DO OOoOOOOODOLOD

00

A s> NeisNeloNoNo oo Yo XeXo Yo Ko X koo Xo X R o)

PREMIN COLE
LANGLEY MINIVER PREPRCCESSOR CODE
REMTECH, INC. 1933

BY:
C. ENGEL
C. SCHMITZ

PH, 205-536-8581
PROGRAM MA|IN

COMMON/WARRAY/W(700)

COMMON/WWARAY /WW (700)

COMMON/ WWWARY /WWW (700)

COMMON/UNIT/IIN, 1OUT

COMMON/T ITLE/TITLI

COMMON/PCOEF F/TMCP (50) , TCPM(50) , NCPMT
COMMON/M1SC/NC, JFKS, TFLAG, MFLAG, ANS1
COMMON/INP/NI,ND,INSERT,NCPMTS,TMCPS(50),TCPMS(SO),JFLAG,IADD

CHARACTER*20 FNAM6

CHARACTER*72 TITL1

INTEGER ANS, TFLAG, ANS1,FLAG
FIN = INTERACTIVE INPUT UNIT NUMBER
1OUT = INTERACTIVE OUTPUT UNIT NUMBER

I IN=1
1o0uT=1
MFLAG = 0 ENGLISH UNITS
MFLAG =1 METRIC UNITS
FLAG =1 CREATE NEW OUTPUT FILE
FLAG =1 MODIFY AN EX!STING 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 MODIFIED
JFKS = PROGRAM INPUT CONTROL 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 -~ MACH NUMBERS
TMCPS = SAVED VALUES OF TMCP ARRAY
TCPM - CP ARRAY
TCPMS =~ SAVED VALUES OF TCPM ARRAY
W = WORKING ARRAY OF W VALUE TO BE MODIFIED
WW = W ARRAY MODIFIED TO DESIRED UNITS FOR OUTPUT
(INPUT ARRAY FOR LANMIN)
INSERT=0
NC=0

C-1




N1=0

ND=1)

MEL AG=1

JFKS=0
WiLA1)Y=0,

W CLOUT, 30)

30 FORMAT(1HY, Y INTERACTIVE INPUT 10 LARC MINIVER - LANMINY)

C CREATE OR MODIFY GUTIUT FILL

S5 WRITECIOUT, A6)

A FORMAT(///,10%, 000 TPUT § 118 METHODY//,
$1X,'1,  CREAIE A NIW OUTRUT Fatte,/,
$IX,'2.  MODIFY AN SXISTING OUTHUT FIver,//
31X VOPTION SELECTED 70)
READCIIN, *, ERR= 3%, END=9999)f | AG

IF(FLAG.EQ.1)GO TO 20
C NAME FILE FOR MODIFICATION

10 WRITECIOUT,12)

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

13 FORMAT(A20) ,
OPEN(UNIT=9,F ILE=FNAMS, STATUS= '0LD' , ERR=8888)

IF (MFLAG.EQ.1)WRITE(10UT, 25)
25  FORMAT(/,1X,* INPUT FILE IS IN ENGLISH UNITS.?,/,1X%,
$ 'ALL CHANGES MUST BE IN ENGLISH UNITS.?,/)
MFLAG=0
33 IF(I1ADD.EQ.1)GO TO 37
IF(FLAG.EQ.2)CALL INPUT(1)
IF(INSERT.EQ.1)GO TO 37
IF(JFLAG.EQ.1)50 TO 3

34  IF(FILAG.EQ.2)GO TO 200

C CHOOSE UNITS TO BE USED

20  WRITE(IOUT,21)

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

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)J5KS

1 CALL TIMING
IF(JFKS.EQ.3.0R, JFKS.EQ,5)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,'D0 YOU WANT TO RUN A MEATING |NDICATOR ")
READ(1IM,45,ERR=39, ENC=9999) ANS 1

4% FORMAT (A1)

IF(ANST EQ.THN)GO TO S0

»
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CALL HEATIN

GO TO 9000

CALL HTRMTD

WRITE(I10UT,55)

FORMAT (1H1,'DO YOU WANT TG USE A HEAT TRANSFER '
$ '"MULTIPLICATION METHOD 1Y)

READ(11IN,45,ERR=54, END=9999)ANS

IF(ANS.FQ.THY)CALL HTMULT

CALL TRANS

WRITE(10UT,70)

FORMAT (1H1,'DO YOU WANT CROSS FLOW ADJUSTMENT OPTION 7')
READ(IIN,45,ERR=69,END=9999)ANS

IF(ANS.EQ.THY)CALL CROSS

CALL FLOW(1)

WRITELI0UT,90)

FORMAY (1K1,'DO YOU WANT TO USE TIME DEPENDENT GEOMETRY 7!)
READ(IIN,45,ERR=89,END=9999)ANS

IF(ANS.EQ.1HY)CALL TDGEOM

$000 CONTINUE

200

100
KAL)
210

CALL CONTRL

CONT INUE

WRITE(10UT,100)NC

FORMAT(//,1X,!  ®*sx% |NPUT COMPLETE FOR CASE 1,13, snkxxe)
WRITE (10UT,220)NC

FORMAT(/,1X,'DO YOU WANT TO MAKE ANY MODIFICATIONS TO L
$ 'CASE *,13,' ?')

READ(1IN,45,ERR=210,END=9999) ANS

IF (ANS.EQ.1HY)CALL MODIFY

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

CALL UNITS

CALL OUTPUT

IF(W(641).EQ.2.)60 TG 9900

C ZERO W ARRAY ACCORDING TO PROGRAM INPUT CONTROL PARAMETER

c

OF LAST CASE
CALL INPUT(2)
'F(INSERT.EQ.1)GO TO 33
IF(JFLAG.EQ.1)FLAG=1
IF(FLAG.EQ.2)G0O TO 33
GO TO 37

9900 WRITE(I0UT,110)

110

FORMAT(//,1X, " #xxxnaex QUTPUT FILE COMPLETE #**ssnuxxt)
CALL EXIT

8888 CONTINUE

WRITE(10UT,8889)FNAME

8889 FORMAT(/,1X,'CANNOT OPEN FILE *,A20,/)

¢O TO 10

9999 CONTINUE

CALL EXIT
END

™
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SUBROUT INE INPUT(IB)

THIS ROUTINE HAS 2 FUNCTIONS

IB = 1 ROUTINE READS IN W ARRAY DATA FROM OLD RUN FILE

IB = 2 ZEROS OUT W ARRAY ACCORDING TO PROGRAM INPUT CONTROL
PARAMETER OF LAST CASE

JFK = PROGRAM INPUT CONTROL PARAMETER
JFCP - PRESSURE COEFFICIENT INPUT OPTION
COMMON/ WARRAY/W(700)
COMMON/UNIT/IIN, 1OUT
COMMON/PCOEFF/TMCP(SO),TCPM(50),NCPMT
COMMON/TITLE/TITLY
COMMON/MISC/NC,JFKS,TFLAG,MFLAG,ANS1
COMMON/INP/NI.ND,INSERT,NCPMTS,TMCPS(50),TCPMS(50),JFLAG,IADD

COOOOO0

c
CHARACTER*72 TITLI
INTEGER ANS, TFLAG, ANS1
DIMENSION L(5),X(5)

c

C CHECK FOR 1B = 2
IF(IB.EQ.2)G0 TO 5
C CHECK IF LAST CASE WAS AN INSERTED CASE
IF(INSERT.EQ.1)G0 TO 400
NC1=NC+1
2 WRITE(I10UT,3)NCI
3 sFORMAT(1X,'DO YOU WISH TO INSERT A CASE BEFORE CASE ',
13, 1)
READ(IIN,4,ERR=2,END=9999) ANSS

IF(ANSS.EQ. THY)GO TO 300
4 FORMAT (A1)

5 CONTINUE
JFK=W(641)+.0001
IF(IB.EQ.1)JFK=JFKS
JFKS=W(641)+,0001
IF(JFK.EQ.1.AND. IB.EQ.1)GO0 TO 160
IF(JFK.EQ.3)G0 TO 130
IF(JFK.EQ.4)GO TO 100
IF(JFK.EQ.5)G0 TD 129
IF(JFK.EQ.6)GO TO 110
IF(1B.EQ.2)G0 TO 130

100 CONTINUE
DO 1000 J=1,700
1000 W(J)=0.0
c__

c

ZERO W ARRAY =—=e..w

- ZERO TIMING PARAMETERS AND PRINT CONTROL
110 DO 1100 J=1,8

1100 W(J)=0,0
C - o an e &>y oo
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 W(J)=0.0
IF(JFK,EQ.5.AND, IB.EQ.1)GO TO 160

ZERO CASE DATA ===e




130

IF(JFK.EQ.6)GO TO 130
IF(IB.EQ.2)GO TO 130

JFK=0

CONT INUE
IF(IB.EQ.2)W(641)=FLOAT(JFK)
IF(1B.EQ.2)RETURN

TFLAG=1

135

READ(9,135)TITL1
FORMAT (A72)

140

----- TIMING PARAMETER AND PRINT CONTROL
READ(9,140) (W(J), J=1,8)

FORMAT (3F20.6)

IF(JFK.EQ.3.0R. JFK.EQ.6)GO TO 160

150
155

NUMBER OF TIME DEPENDENT TABLE ENTRIES FOR TRAJ.
READ(9,155)W(50) ‘
FORMAT(3F20,6,2F10.6)

N=W(50)+.0001

NT=50+N

160

TRAJ DATA ==ew==
READ(9,155)(W(K).H(K+50),W(K+100),W(K+160),W(K+600).K=51.NT)
W(641)=0.0

170

17
175

180

CASE DATA ~wee-
READ(9,175) (L(J),X(J),J=1,5)

DO 171 J=1,5

IF(L(J)GT.OIWIL(J))=X(J)

FORMAT(5(13,F10.6))

IF(W(641))170,170,180

CONT INUE

IF(W(641).NE.2.0)G0 TO 185

181
182

185

190

200
210

APPENDING CASES -
WRITE (10UT, 182)

FORMAT(/,1X,'DO YOU WANT TO ADD ADDITIONAL CASES AFTER THE °*,

$ 'CURRENT END CASE 7')
READ(1IN,4,ERR=181,END=9999) ANS

IF (ANS.EQ. 1HY) | ADD=1

CONT INUE

W(647)=W(647)=FLOAT (ND)+FLOAT(NI)
JFK=W(641)+,0001

NC=W(647)+,0001

JFCP=W(649)+.0001

IF(JFCP.LE.0)GO TO 210

READ(9,190) NCPMT

FORMAT(13)
READ(9,200) (TMCP(J), TCPM(J), J=1, NCPMT)
FORMAT (2+10.6)

CONTINUE
IF(W(641).EQ.2.)CLOSE (UNIT=9, STATUS= 'KEEP' )

220
230

DELETED CASES =~=-
WRITE (10UT, 230)NC

FORMAT(1X,'D0 YOU WISH TO DELETE CASE ',I13,' )
READ(!IN,4,ERR=220,END=9999)ANS

IF (ANS,EQ. 1HN)GO TO 290

IF(W(641) .EQ.2.) JFLAG=1

IF(JFLAG.EQ.1)GO TO 290
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|

\ 240 WRITE(I0UT,250)NC, NC+1,NC

i 250 FORMAT(1X, °CASt ', 13, DELETED CASE ',13," REDEFINED ',
| $ 'AS CASE ', 13)
l

|

ND=ND+1 ‘
FF(NC.NE,1)GO TO 5 I}
‘F(JFK.EQ.4)GO TO 5
260 WRITE(I0UT,270) 4
270 FORMAT(1X,'SINCE YOU WISHED TO DELETE CASE 1 DO YOU ALSO ',

$ 'WANT TO DELETE THE ',/,1X,'TITLE, TIMING, AND TRAJ. THAT !,
$ 'CORRESPONDS TO CASE 1 ?7°)
READ(| IN, 4, ERR=260, END=9999) ANS
IF (ANS.EQ.THY)GO TO 5
GO TO 160
290 CONTINUE
RETURN
c INSERTED CASES ===--
300 CONTINUE
ANSS= N
‘ INSERT=1
. W(641) =FLOAT (JFKS)
t GO TO 290
c LAST CASE INSERTED -
400 CONTINUE
INSERT=0
NI=NI+1
NC=NC*1 |
W(647)=FLOAT (NC) ,
430 WRITE(10UT,3)NC 1
READ(! IN, 4, ERR=430, END=9999) ANSS
|F (ANSS.EQ. THY)GO TO 300
G0 TO 5
9999 CONTINUE
CALL EXIT
END

e XY




SUBROUTINE ATMDTA

C ROUTINE FOR INPUTING ATMOSPHERE DATA FOR ATMOSPHERE
c OPTION 2

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

INTEGER ANS, TFLAG, ANS!
MAY USE DATA FROM PREVIOUS CASE IF JFKS =1 OR 3
IF(JFKS.NE.1.AND.JFKS.NE.S)GO T0 9
NCM1=NC-1
1 WRITE(10UT, 2)NC, NCM1

2 FORMAT(1H1,'|S CASE 's13," ATMS, DATA SAME AS '
$ 'FOR CASE ', 13,0 21)

READ(IlN,lOO,ERR’I,END=9999)ANS

Q

IF (ANS.EQ. 1HY )RETURN
9  CONTINUE
10 WRITE(I0UT, 20)
20  FORMAT(///,! INPUT ATMOSPHER!C DATA',//,

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

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

30  WRITE(I0UT,40)

40  FORMAT(1X,'HOW MANY ALTITUDE VALUES WILL BE INPUT 1)
READ(IlN,*,ERR=30,END=9999)W(400)

C NALT = NUMBER OF ALTITUDE ENTRIES
NALT=W(400)+,001
IF(MFLAG.EQ.O)RRITE(IOUT.50)
IF(MFLAG.EQ.1)WRITE(IOUT.51)

50 FORMAT(!X,'ALTITUDE(FT).T‘INF(R).P—INF(LB/SFT)')

5 FORMAT(1X,'ALTITUDE(M).TBINF(K),P-INF(NEWTON/SQ.M)')
DO 1000 I=1,NALT

60  WRITE(I0UT,70) 1

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

1000 CONTINUE

80  WRITE(I0UT,90)

90  FORMAT(/,1X,'ARE ALL INPUTS CORRECT 2°')

READ(IIN,lOO,ERR=80,END=9999)ANS
100 FORMAT (A1)

JF(ANS.EQ. 1HN)GO TO 10
RETURN

9999 CONTINUE
CALL EXIT
END
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SUBROUTINE ATMS

C

C ROUTINE THAT CHOOSES ATMOSPHERE OPTION TO BE USED
COMMON/WARRAY/W(700)
COMMON/UNIT/ 1IN, TOUT
COMMON/M1SC/NC, JFKS, TFLAG, MFLAG, ANST

c
CHARACTER®*40 CHAR(5)
INTEGER ANS, TFLAG, ANS1

C TITLES FOR ATMOSPHERE OPTIONS

DATA OHAR/'1962 11, S, STANDARD ATMOSPHERE?,
$ 'WIND TUNNEL OFTION',

$ '"INPUT ATMOSPHERIC DATA(ALT, T=INF,P=INF)*,
$ '1963 PATRICK AIR FORCE BASE ATMOSPHERE?,
$ '1971 VANDENBERG REFERENCE ATMOSPHERE'/

C USE ATMS, DATA FROM PREVIOUS CASE IF J7KS = 1 OR 3
IF(JFKS.NE.1,AND, JFKS.NE.3)GO TO 9
NCM1=NC-1

1 WRITE(I0UT,2)NC, NCM1
2 FORMAT(1H1,'IS CASE ', 13,' ATMOSPHERE DATA SAME AS ',
$ 'FOR CASE ', 13," 3')
READ(!IN,60,ERR=1,END=9999)ANS
IF(ANS.EQ. 1HY )RETURN
9  CONTINUE

10 WRITE(IOUT,20) (1,CHAR(I), I=1,5)

20  FORMAT(///,5X," ATMOSPHERE DATA',//,1X,'OPTIONS ',
$11,%. ',A40,/,4011X,11,", ',A40,/),
$ /,1X,"OPTION SELECTED ?')

READ(1IN, *,ERR=10, END=9999)W( 10)
J=IFIX(W(10))
WRITE (10UT,30)CHAR(J)

30  FORMAT(/,1X,A40)

40  WRITE(I0UT,50)

50  FORMAT(/,1X,'1S THIS OPTION CORRECT 2')

READ(|IN,60,ERR=40,END=9999) ANS
60 FORMAT(A1)
IF(ANS.EQ.THN)GO TO 10
IF(WC10) LT 4.)W(10)=W(10)~1,
RETURN

9999 CONTINUE
CALL EXIT
END




C

SUBROUT INE CONTRL

C ROUTINE FOR SETTING CONTROL FLAGS

90

COMMON/WARRAY/W(700)
COMMON/UNIT/1IN, 1OUT

COMMON/MI SC/NC, JFKS, TFLAG, MFL AG, ANS1
COMMON/ STRM/ | STRM, NNC

INTEGER ANS, TFLAG, ANS1

| STRM=0

NC=W(647)

WRITE(10UT,20)

FORMAT (1H1, 10X, ' CONTROL FLAGS',//)
CONTINUE

WRITE (10UT,60)NC

FORMAT(1X,'YOU ARE COMPLETING INPUT
FORMAT (A1)

WRITE (1OUT,80)NC

FORMAT(/,1X, '"WHAT IS THE BODY POINT
$ 13, Y

READ(I IN, #,ERR=70,END=9999)W(611)
WRITE(10UT, 100)NC

FOR CASE ',13)

NUMBER FOR CASE ',

100 FORMAT(1X,?SHOULD LANMIN CREATE AN OUTPUT FILE FOR CASE !

$,13,' 1Y)
READ(!IN,65,ERR=90,END=9999) ANS
IF (ANS,EQ.1HY)GO TO 110
W(643)=0.0

GO TO 120

110 W(643)=1.0
C CHECK FOR HEATING INDICATOR OPTION
IF (ANS1.EQ.1HY)GO TO 140 /% HEATING INDICATOR W(642)=2.0

120

c

WRITE(I0OUT, 130Q)

PRINT OPTION =====m===

130 FORMAT(/,10X,'PRINT CONTROL OPTIONS',/,

$ 1X,'0.  DETAILED - ~!NTOUT',/,

$ 1X,"1. DETAILED FL._; SUMMARY PRINTOUT',/,

$ 1X,'2.  SUMMARY PRINTOUT',//,

$ 1X,'NOTE: IF 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

140 WRITE(IOUT,150)
150 FORMAT(//,10X,'OUTPUT UNITS OPTIONS',//,

C_

$ 1X,'0., ENGLISH',/,

$ 1Xx,'1. METRIC',//,

$ 1X,'OPTION SELECTED ?')

READ(IIN, *,ERR=140,END=9999)W(648)

160 WRITE(IOUT,170)NC+1,NC
170 FORMAT(//,1X,*1S CASE ',13,' ALONG THE °*,

$ 'SAME STREAMLINE',/,1X,'AS CASE !,
READ(IIN,65,ERR=160,END=9999)ANS
IF(ANS.EQ. 1HY)GO TO 200

CUTPUT UNITS OPTION ===

STREAML INE OPTION --

13, ")
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O . PROGRAM INPUT CONTROL PARAMETERS -mmm-m
180 WRITE(10UT, 190)

190 FORMAT(//,10X," INPUT CONTROL FLAG',//,
1X,'1.  NEW CASE FOLLOWS USING TITLE,TIMING AND TRAJ. !

«*e

»
$ /,6X,'DATA FROM PREVI0US CASE!,/, ’
$1X,'2,  END OF INPUT (LAST CASE)',/,
$ 1X,'3.  NEW CASE FOLLOWS USING TRAJ.DATA FROM PREVIOUS ¥, {
$ 'CASE.',/,6X,"NEW TITLE AND TIMING. INITIAL CASE DATA °,
$ 'UNCHANGED,',/,
$ 1X,'4.  NEW CASE FOLLOWS USING NEW TITLE, TIMING, TRAJ, ,
§ 'AND CASE DATA.',/,6X,'(INITIALLY ZERO W ARRAY)',/,
$ 1X,'5.  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 7') ;
READ(1IN, *,ERR=180, END=9999)W(641) |
GO TO 300 |
STREAML INE CASES ==e=eae
200 CONTINUE |
W(641)=1,0 , |
CALL STREAM |
300 CONTINUE ‘
RETURN
9999 CONTINUE
CALL EXIT
END
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SUBROUT INE CROSS

C
C ROUTINE TO CHOOSE CROSS FLOW OPTIONS

COMMON/WARRAY/W (700)

COM'ON/UNIT/ 1IN, 10UT

COMMON/MI SC/NC, JFKS, TFLAG, MFLAG, AN s
c

INTEGER ANS, TFLAG, ANSI {
C MAY USE CROSS FLOW 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, NCM!
2 FORMAT(///," 1S CASE ',13,' CROSS FLOW DATA THE SAME AS °*,
: $ 'FOR CASE ',13,' 7)
i READ(11N, 160,ERR=1,END=9999) ANS 1
t IF (ANS. EQ. THY JRETURN
9  CONTINUE
10 WRITE(I0UT,20) |
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( 1IN, *, ERR=10, END=0999) W (201)
IT=IFIX(W(201))
GO TO (100,200,300,400)1T
G0 TO 500
c CROSS FLOW OPTION 1 ====ee-
100  IF(MFLAG.EQ.0)WRITE(10UT,110)
IF (MFLAG.EQ. 1 )WRITE(10UT, 111)
110 FORMAT(//,1X,"1.  CONSTANT WIDTH RECTANGLE(IDEAL GAS)',
$ //,1X, "RECTANGLE WIDTH(FT) 2°)
: 111 FORMAT(//,1X,"1.  CONSTANT WIDTH RECTANGLE (IDEAL GAS)', ,
= $ //,1X, "RECTANGLE WIDTH(M) 21) .
| READ(1IN, %, ERR=100, END=9999) W( 202) ¥
120  IF (MFLAG.EQ.0)WRITE (10UT, 130) 1
- I F (MFLAG. EQ. 1)WRITE (10UT, 131) {
" 130 FORMAT(1X,'EDGE RADIUS(FT) ") -
131 FORMAT(1X, 'EDGE RADIUS(M) 7') )
READ( 1IN, *, ERR=120, END=9999) W( 205) |
140 WRITE(10UT,150)
150 FORMAT(1X, 'ANY CHANGES ?71)
READ( 1IN, 160,ERR=140,END=9999) ANS
. 160 FORMAT(A1)
- IF (ANS.EQ. THY)GO TO 100 ‘
, GO TO 600
c CROSS FLOW OPTION 2 =e====e
260 IF(MFLAG.EQ.0)WRITE(10UT,210) \
|F (MFLAG.EQ. 1)WRITE (10UT,211) C
210 FORMAT(//,1X,'2.  CONSTANT WIDTH RECTANGLE(RE* GASj', :
$ //,1X, 'RECTANGLE WIDTH(FT) 7'}
211 FORMAT(//,1X,'2. CONSTANT WIDTH RECTANGLE(REAL GAS)!,
$ //,1X, "RECTANGLE WIDTH(M) 1)
READ( 11N, %, ERR=200, END=9999) W( 202)

P
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220

IF(MFLAG.EQ.O)WRITE(IOUT.IBO)
IF(MFLAG.EQ.1)WRITE(10UT,131)
READ(IIN, #, ERR=220,END=9999) W( 205)

230 WRITE(I0OUT,240)
240 FORMAT (1X,'REAL GAS VELOCITY GRAD{ENT (0.31 FLAT 9,
$ 'SURFACE,1.0 SWEPT CYLINDER) 71)
READ(I IN, ®, ERR=230, END=9999) W( 204)
250  WRITE(10UT, 150)
READ( IN, 160,ERR=230, END=9999) ANS
IF(ANS.EQ. THY)GO TO 200
GO To 600
C~- = CROSS FLOW OPTION 3 e-eeeee
300 WRITE(I0UT,310)
310 FORMAT(//,1X,'3,  SHARP EDGE DELTA WING(IDEAL GAS)?,
$ //,1X,'DELTA WING SWEEP ANGLE(DEG) 71)
READ( 1IN, *,ERR=X00, END=9999) W(203)
320 WRITE(I10UT,150)
READ(IIN,160,ERR=320, END=9999)ANS
IF(ANS.EQ. 1HY)GO TO 300
GO TO 600
C- CROSS FLOW OPTION 4 =ee=ee- -
400 WRITE(I0UT,410)
410 FORMAT(//,1X,'d4.  SHARP EDGE DELTA WING(REAL GAS)!,
$ //,1X,'DELTA WING SWEEP ANGLE(DEG) M)
READ(IIN, *, ERR=400, END=9999) W( 203 )
420 WRITE(10UT,430)
430 FORMAT(1X,'REAL GAS VELOCITY GRADIENT(SHARP EDGE ',
$ 'DELTA WING = 0,31, POINTED CONE = 1.0) M)
READ(IIN, %, ERR=420,END=9999) W{204)
440 WRITE(10UT,150)
READ(|IN,160,ERR=440,END=9999) ANS
IF(ANS.EQ.THY)GO TO 400
GO TO 600
c BAD OPTION ====ea ==
500 CONTINUE
WRITE(1OUT,510)
510 FORMAT(//,1X,'BAD OPTION',/)
GO TO 10
600 CONTINUE
610 WRITE(I0UT,620)
620 FORMAT(/,1X,'1S THE OPTION CORRECT 7')
READ(I IN, 160,ERR=610,END=9999) ANS
I1F(ANS.EQ.1HN)GO TO 10
RETURN
9999 CONTINUE
CALL EXIT
END
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SUBROUT INE FLOW(ID)

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/ 1IN, 10UT
COMMON/PCOEF F/TMCP (50) , YCPM(50) , NCPMT
COMMON/MISC/NC, JFKS, TFLAG, MFLAG, ANSI

FF(N) = FLOWFIELD OPTION

FFA(N) = ANGLE CORRESPONDING TO FF(N)

P(N) = LOCAL PRESSURE OPTION

PA(N) = ANGLE CORRESPONDING TO P(N)

FNAM5 = NAME FOR PRESSURE COEFFICIENT INPUT TABLE FILE

DIMENSION FF(9),FFA(9),P(9),PA(9)
INTEGER ANS, TFLAG, ANS1
CHARACTER*10 CHARF (4) ,CHARP(6)
CHARACTER®*20 FNAMS

DATA CHARF/'SHRP=-WEDGE',
*SHRP=CONE !,
'0BL1Q/NORM! ,
'PARALLEL '/

DATA CHARP/!'CP=VS=MACH!,

'TAN-WEDGE !,

'"TAN-CONE ',

'0BL 1Q-SURF?',

'MOD-NEWT. '.

'PRANDT=MEY!/

MAY USE FLOWFIELD 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(I0UT,2)NC, NCM1

2 FORMAT(1H1,'|S CASE ',13," FLOWFIELD DATA THE SAME AS ',

$ 'FOR CASE ',13' 21)
~ READ(IIN,20,ERR=1,END=9999) ANS
IF (ANS.EQ. 1HY)RETURN
9 CONTINUE
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)=0.0
W(268)=0.0
W(269)=0.0
DO 5 I=1,9
FF(1)==1,0
P(1)==1.0
FFA(1)=0.0
PA(1)=0,0
CONTINUE

[ X X -2
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10 WRITE(I0UT, 15)

15 FORMAT(///,10X,* FLOWFICLD AND | GCAL FRESSURE OFTIONSY,//)

20 FORMAT (A1)
TECD.EQ.1)GO TO 1000

C  CONVERT W ARRAY TO FLOWF IFLD/FRESSURE TAsLE
100 CONTINUE
=1
J=31
K=37
110  CONTINUE
IF(W(J).EQ.0.0.0R, 1.GT.9)GD TO 500
IF{W(J).LT.30.)G0 TO 200
IF(W(J).6T.37,)G0 TO 120
FF(1)=W(J)=34,
FFA(1)=W(K)
GO TO 130
120 FF(1)=W(J)=35,
FFAC!)sW(K)
130 J=y+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
P(1)=W(J)=13,
PACI)=W(K)
GO TO 230
220 P(1)=6.
PACI)=W(K)
230 J=J+1
K=K+1
IF(J.EQ.37)J=46
300 i=1+1
GO T0O 110

v o oy oy

c ECHO FLOWFIELD/PRESSURE DATA

500 CONTINUE
I=1
WRITE(10UT,505)
305 FORMAT(///,1X,25X, ' TOTAL EFFECTIVE ANGLE !)
510 WRITE(I0UT,515)|
515 FORMAT(iX, 'SET', (1)
IF(FF(1).6GT.0.0)WRITE(10UT,520)CHARF (FF (1)), (FFA(J),
520 FORMAT(2X, 'FF',6X,A10,5X, 'ALPHA + *,9(F7,3:.0 + 1))
IF(P(1),6T.0,0)WRITE(IOUT,525) CHARP(P (1)), (PA(J), Jx1
525 FORMAT(2X,'P',7X,A10,5X, ALPHA + ',9(F7,3:,! + 1))
J= 141
IFCFF(1).EQu=i,0.AND.P(1).EQ.~1.0)G0 TO 600
GO TO 510
600 WRITE(10UT,610)
610 FORMAT(//,1X,"ANY CHANGES ?7')
READ(1iN,20,ERR=600, END=9999) ANS
IF (ANS,EQ. 1HY)GD TO 1000
GO TO 2000

J=1,1)
o)
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C INPUT FLOWFIELD/PRFSSURF DATA
1000 CONT!WUE
1010 WRITE(10UT,1015)
1015 FORMAT(///,1X,6(" =), FLOWFIELDY,6(t =) ,3K,6(0 ~1),
$ ' PRESSURE?,6( =*),/,1X,'~1. FLOWFIELD TYPE NOT NEEDED?® ,
BX,'~1. PRESSURE TYPE NOT NEEDLD',/,2X,'1. SHARP WEDGE ', i
YSHOCK ANGLE',11X,'1. INPUT CP VS MACH WO, TMABLE',/,2X,
'2. SHARP CONE SHOCK ANGLE',12x,'2. TANGENT WEDGE PRESSURE®,
/,2%,'3. OBLIQUE AND NORMAL SHOCK (90 DEG)',1X,
'3. TANGENT COME 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,5(* #0),v INPUT OPTIONS IN PAIRS ',
'WITH ASSOCIATED DELTA ANGLES!,4(! #1),/,1%,"(NOTE;s TO *,
'SIGNIFY END OF CASE USE -1.0 FOR BOTH FF AND PRESS. !,
'OPTIONS.)',/,1X, ' FLOWF IELD, DEL. ANGLE,PRESSURE,DEL ANGLE')
D0 1020 1=1,9
1030 WRITE(I0UY,1035) !
1035 FORMAT(1X, I1)
READ(1IN, #,ERR=1030,END=9999)FF(1),FFA(I),P(1),PA(l)
'F(FF(' ).EO.“..AND.P(“.EOQ“ «)GO TO 500
1020 CONTINUE
C , am
c CONVERT FLOWLIELD/PRESSURE TABLE TO W ARRAY
2000 CONTINUE
DO 2001 I=1,9
IF(FF(1).6T.2.0)FF(1)=FF(1)435,0
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
2001 IF(P(1).GE.1.0.AND.P(1).LE.5.0)P(1)=P(1)+13.0
I=1
J=31
JP1=J+1
K=37
KP1=K+1
2100 IF(FF(1).EQ.=1,.AND.P(1).EQ.=1,)GO TO 3000
IF(P(1).EQ.=1.)G0 TO 2300
IF(FF(1).EQ.~1.)G0 TO 2200
W(J)=FF(I)
W(K)=FFA(I)
W(JP1)=P(])
W(KP1)=PA(I)
J=2Jd+2
K=K+2
2150 I=|+1
JP1=J+1
KP1=K+1
IF(J.EQ.37)J=46
IF(J.EQ.38)J=47
IF(JP1,EQ.37)J=46
IF(JP1,.EQ.38)J=47
G0 TO 2100
2200 wW(J)=P(1|)
W(K)=PA(I)
Jed+ c-15
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K=K+1

GO T¢ 2i5r
2300 W(J3=FF(, »

W(K)=FFA(L)

J=Jt]

KaK+1

GO TO 2150

C =—mee ememmn e ——————————————— —
c CHECK FOR PRESSURE TYPE 1

3000 CONTINUE
DO 3001 L=1,9

3001 IF(P(L).EQ.14.0)G0 TO 3100
GO TO 5000

3100 CONTINUE
WRITE(I0UT,3110)

3110 FORMAT(1H1,10X, ! INPUT PRESSURE COEFICIENT VS, MACH NO, !

$ 'TABLE")
W(649)=1,0
3120 WRITE(I0UT,3125)

3125 FORMAT(1X,'1S THERE AN INPUT FILE AVAILABLE 1)

READ(|IN,20,ERR=3120,END=9999)ANS
IF(ANS.EQ.1HN)GO TO 4000

14

c INPUT MACH TABLE VIA FILE

4

c

3130 WRITE(I0UT,3135)NC

3135 FORMAT(1X, 'WHAT IS THE FILE NAME FOR CASE
READ(11N,3140,ERR=3130, END=9993) FNAMS

3140 FORMAT(A20)

L3, 1)

OPEN(UNIT=8.FILE=FNAM5,STATUS='0LD',ERR=8888)

READ(8,3160)NCPMT

3160 FORMAT(13)

WRITE (10UT,3165) NCPMT

3105 FORMAT(//,1X,13,' MACH NUMBERS')
WRJATE(10UT,3166)

3166 FOCMAT(//,5X, 'M=INF!,T21,'CP?,/)
DO 3333 I=1,NCPMT
REAN(8,3170)TMCP(1),TCPM( 1)

3170 FORMAT(2F10.6)
WRITE(i1QUT,3175)TMCP(1),TCPM(1)

3175 FORMAT(1X,2F10.6)

3333 CONTINUE
CLOSE (UNIT=8, STATUS="KEEP' )

3180 WRITE(I0UT,3185)

3185 FORMAT(/,1X,'1S THIS THE DATA YOU WANT M
READ(IIN,20,ERR=3180,END=9999) ANS
1F(ANS,EQ. 1HY)GO TO 5000
CLOSE (UNIT=8, STATUS= 'KEEP! )

GO TO 3120

INPUT MACH TABLE VIA TERMINAL
4000 WRITE(10UT,4010)

4010 FORMAT(1H1,"® # ® [NPUT Y|A TERMINAL * ® ®1,//,1%,

$ 'HOW MANY MACH NO.S WILL BE INPUT 7 (MAXI
READ(1IN, ®, ERR=4000, END=9999 ) NCPMT
WRITE(I10UT,4015)
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4015 FORMAT (1X, *M~INF,CP?)
DO 4444 =1 ,NCPMT

4020 WRITE(10UT,4025) 1

4025 FORMAT(1X,12)

READ(IIN, %, ERR=4020,END=9999) TMCP (1), TCPM( I )

4444 CONTINUE

4030 WRITE(IOUT,4035)

4035 FORMAT(/,1X,'ARE THERE ANY CHANGES TO THE INPUT 2?)
READ(11IN,20,ERR=4030,END=9999)ANS
IF(ANS.EQ.1HY)GO TO 4000

5000 CONTINUE /% EXIT SUBROUTINE
RETURN

8883 WRITE(10UT,8889)

8889 FORMAT(/,1X,*UNABLE TO OPEN FILE,')

GO0 TO 3120

9999 CONTINUE
CALL EXIT
END

iy
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“
i




C

SUBROUT INE HEATIN

C ROUTINE FOR SETTING W ARRAY VALUES FOR A HEATING

C

10
20
30

40

9999

INDICATOR CASE
COMMON/ WARRAY/W(700)
COMMON/UNIT/ 1IN, 10UT
COMMON/TITLE/TITLY

CHARACTER*72 TITL1
INTEGER ANS

WRITE (10UT,20)

FORMAT(///,1X,* HEATING INDICATOR',//)
FORMAT (A1)

WRITE(10UT,40)

FORMAT (1X, * FAY AND RIDDELL',/,

$ 1X,' RADIUS = 1 FT SPHERE',/,
$ 1X,? WALL TEMP = 0 DEG. F',/,

$ 1X,' LEWIS NO. = 1,0',/,

$ 1X,' SUMMARY PRINT ONLY',/)
W(12)=1.0 /* RADIUS

W(11)=1.0 /* FAY _RIDDELL
W(24)=0,0 /* WALL TEMPERATURE (F)
W(31)=38.0 /* OBLIQUE SHOCK
W(37)=90.0 /* SHOCK ANGLE
W(32)=18.0 /* MODIFIED NEWTONIAN PRESSURE
W(38)=90,0 /% BODY ANGLE
W(642)=2.0 /% SUMMARY PRINT ONLY
W(644)=0.0

W(646)=0.0

W(315)=1.0 /* LEWIS NO. = 1,0
RETURN

CONTINUE

CALL EXIT

END
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SUBROUT INE HTMULT

c

C ROUTINE TO SET HEAT TRANSFER MULTIPL ICATION FACTORS
COMMON/WARRAY/W(700)
COMMON/UNIT/ I IN, 10UT
COMMON/MISC/NC, JFKS, TFLAG, MFLAG, ANS1

c

INTEGER ANS, TFLAG, ANS1
C MAY USE MULTIPLIER 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(IOUT, 2)NC, NCM1
2 FORMAT(///,1X,*1S CASE ',13,' MULTIPLICATION FACTOR DATA *,
$ 'THE SAML AS FOR CASE ',13,' 21)
READ(1IN,30,ERR=1,END=9999) ANS
IF(ANS.EQ. THY)RETURN
9  CONTINUE
10 WRITE(I0UT,20)
20 FORMAT(///,1X,10X,'HEAT TRANSFER MULTIPLICATION FACTORS',
$ //,1X,'OPTION TYPES',/,10X,
$ "1, CONSTANT VALUE',/,10X,
$ '2, MULTIPLIER A FUNCTION OF TIME',/,10X,
$ '3, MULTIPLIER A FUNCTION OF FREESTREAM MACH NO.!,
$ //,1X,*NOTE: MULTIPLIERS ARE MULTIPLIED(I.E. *,
$ 'AMPLIFICATION = TYPE1*TYPE2*TYPE3)',//)
30 FORMAT(A1)
c MULTIPLIER TYPE | ~==eecccee -
100 WRITE(IOUT,110)
110 FORMAT(//,1X,'1.  CONSTANT VALUE',//,1X,
$ 'DO YOU WANT THIS TYPE 17')
READ(IIN,30,ERR=100,END=9999) ANS
IF(ANS.EQ.1HN)GO TO 200
120 WRITE(I0UT, 130)
130 FORMAT(1X,'ENTER LAMINAR, TURBULENT VALUES!)
READ (1IN, %, ERR=120, END=9999)W(18) ,W(19)
140 WRITE(IOUT,150)
150 FORMAT(1X,?ANY CHANGES ?2')
READ(11N,30,ERR=140,END=9999) ANS
IF (ANS.EQ.THY)GO TO 100
c MULTIPLIER TYPE 2 ====ce=-= —
200 WRITE(10UT,210)
210 FORMAT(//,1X,'2. MULTIPLIER A FUNCTION OF TIME?,
$ //,1X,'DO YOU WANT THIS TYPE ?*)
READ(1IN,30,ERR=200,END=9999) ANS
IF (ANS,.EQ. 1THN)GO TO 300
220 WRITE(I0UT,230)
230 FORMAT(1X,*NUMBER OF TIMES (10 MAXIMUM) 17°7)
READ(! IN, %, ERR=220,END=9999)W(320)
240 WRITE(IOUT,250)
250 FORMAT(1X,*TIME,LAM MULTIPLIER, TURB MULTIPL IER')
IT=W(320)+.0001
DO 1000 i=1,IT
260 WRITE(10UT,265) |
265 FORMAT(12)
READ(1IN, #,ERR=260,END=9999)W(320+1),W(330+1),W(340+1)
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1000 CONTINUE

270 WRITE(IOUT, 150)
READ(1IN,30,ERR=270,END=9999) ANS
IF(ANS.EQ.1HY)GO TO 200

c MULTIPLIER TYPE 3 =emeeeee

300 WRITE(10UT,305)

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

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

310 WRITE(I0UT,315)

315 FORMAT(1X,33HNUMBER OF MACH 'S (10 MAXIMUM) 2)
READ (I IN, *,ERR=310,END=9999)W(360)
WRITE(IOUT,320)

320 FORMAT(1X,'M=INF,LAM MULT,TURB MULT!')
ITT=W(360)+,0001
DO 2000 I=1,ITT

330 WRITE(IOUT,265)1
READ (I IN, *,ERR=330,END=9999)W(360+1),W(370+!),W(380+1)

C TEST FOR VALUE LESS THAN OR EQUAL TO 0.0

IF(W(360+1).LE.0.0)GO TO 333
IF(W(370+1).LE.0.,0)GO TO 333
IF(W(380+1).LE.0.0)GO TO 333
G2 TO 2000

333 WRITE(IOUT,335)

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

GO TO 330

2000 CONTINUE

340 WRITE(IOUT,150)
READ(1IN,30,ERR=340,END=9999) ANS
IF (ANS.EQ.1HY)GO TO 300

C CHECK NUMBER OF TABLE ENTRIES (MIN=2)
IFCITT.LT.2.0)60 TO 500

- D0 3000 1=1,ITT

C CONVERT TO LOG VALUE
W(360+1)=ALOG10(W(360+1))

W(370+1)=ALOG1 0(W(370+1))
W(380+1)=ALOGT1O(W(380+1))

3000 CONTINUE

400 CONTINUE
RETURN

500 WRITE(IOUT,510)

510 FORMAT(1X,*MINIMUM NUMBER MACH NO, = 2')
GO TO 310

9999 CONTINUE
CALL EXIT
END
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SUBROUT INE HTRMTD

c
C ROUTINE FOR SELECTING HEAT TRANSFER METHOD
c
c

XLEWNO - LEWIS NUMBER

(@]

X X X X X X _ X X X 4

COMMON/WARRAY/W(700)
COMMON/UNIT/ I IN, I0UT
COMMON/M1SC/NC, JFKS, TFLAG, MFLAG, ANS1

CHARACTER*50 CHAR(11)
INTEGER ANS, TFLAG, ANS1

TITLES FOR HEAT TRANSFER OPTIONS

DATA CHAR/ 'HEMISPHERE STAGNATION POINT!,
YCATO/ JOHNSON SWEPT CYL INDER!,

'ECKERT REF. ENTHALPY FLAT PLATE METHOD?!,
'ECKERT/SPAULDING=-CHI FLAT PLATE METHOD',
'BOEING RHO-MU FLAT PLATE METHOD!,
'BECKW I TH/GALLAGHER SWEPT CYLINDER METHOD?! ,
'BOEING RHO-MU SWEPT CYLINDER 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

1

IF(JFKS.NE.1.AND. JFKS.NE.3)GO TO 9
NCM1=NC-1
WRITE (10UT,2)NC, NCM1

2 FORMAT(1H1,71S CASE ',13,' HEAT TRANSFER DATA SAME AS '
$ 'FOR CASE ',13,' 2*)
READ(|IN,70,ERR=1,END=9999)ANS
IF (ANS,. EQ. !HY)RETURN
9  CONTINUE
10 WRITE(10UT,20) (1,CHAR(1),1=1,11)
20 FORMAT(///,! HEAT TRANSFER METHOD!',//,1X,'OPTIONS',
$ 3x,12,'. ',A50,/,10(11X,12,*. ',A50,/))
c CHOOSE A HEAT TRANSFER METHOD ==eec=eee
30 WRITE(I0UT,40)
40  FORMAT(1X,'OPTION SELECTED ?')
READ(!IN, *,ERR=30,END=9999)W(11)
50 WRITE(I0UT,60)
60 FORMAT(1X,!SHOULD RAREFIED FLOW HEATING BE INCLUDED ?*)
READ(IIN,70,ERR=50,END=9999) ANS
70 FORMAT(A1)
W(646)=0.0
IF(ANS.EQ. THY)W(646)=1,0
80 WRITE(IOUT,90)
90 FORMAT(1X,'I1S THE HEAT TRANSFER OPTION CORRECT 2')
READ(11IN,70,ERR=80,END=9999) ANS
IF (ANS.EQ.THN)GO TO 10
60 10 (100,200,300,400,500,600,700,800,900,1000,1100),W(11)
GO TO 1200
c HEAT TRANSFER METHOD | =ec-eccccece
100 IF(MFLAG.EQ.0)WRITE(IOUT,110)CHAR(1)

110

IF(MFLAG.EQ. 1 )WRITE(10UT, 111)CHAR(1)
FORMAT(1H1,'1,  ',A50,//,1X,'BODY RADIUS (FT) 2')
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11

120
i30

140
160
170

FORMAT(1H1,%'1.  ',AS0,//,1X,'BODY RADIUS (M) 21)

READ (1IN, *, ERR=100, END=9999)W( 12)

WRITE(10UT,130)

FORMAT (1X,*LEWIS NO. = 1.0 OR 1.4 ?°)

READ(1IN, #,ERR=120, END=9999) XL EWNO
VF(XLEWNO.EQ.1.0)W(315)=1,0

IF(XLEWNO.EQ.1.4)W(315)=0,0

IF(W(646) .EQ.1.0)WRITE(I0OUT,140)

FORMAT(/,1X, 'NOTE: RAREFIED FLOW OPTION HAS BEEN SELECTED. ')
WRITE(10UT,170)

FORMAT (1X, ' ANY CHANGES ?')

READ(!IN,70,ERR=16( .iD=9999)ANS

IF(ANS.EQ.1HY)GO TO 100
GO TO 1300

200

210
211

220
230

240

260

HEAT TRANSFER METHOD 2 w~smecccece--
IF (MFLAG.EQ.0)WRITE (10UT,210) CHAR(2)

| F(MFLAG.EQ.1)WRITE (10UT,211)CHAR(2)
FORMAT(1H1,'2,  ',A50,//,1X,'BODY RADIUS (FT) 7')
FORMAT(1H1,'2,  ',A50,//,1X,'BODY RADIUS (M) 2!)
READ( 1IN, *, ERR=200, END=9999)W(12)

WRITE(10UT,230)

FORMAT (1X, ' SWNEEP ANGLE 2')

READ (1IN, ®,ERR=220, END=9999)W(17)

WRITE(I0UT, 130)

READ(1IN, *#, 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(10UT,170)

READ(! IN,70,ERR=260,END=9999) ANS

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

GO TO 1300

300

310
n

320
330

340
350

360
370

375
376

HEAT TRANSFER METHOD 3 ~~-cmemee --
IF(MFLAG.EQ.O)WRITE(10UT,310)CHAR(3)
IF(MFLAG.EQ.1)WRITE(I0UT,311)CHAR(3)

FORMAT(1H1,'3,  1,A50,//,1X,"RUNNING LENGTH (FT) 2')
FORMAT(1H1,'3,  *,A50,//,1X, RUNNING LENGTH (M) 2)
READ(1 IN, *, ERR=300,END=9999)W(13)

WRITE (10UT,330)

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

READ( ! IN, *, ERR=320, END=9999) W( 16)

WRITE (10UT,350)

FORMAT(1X, 'LAMINAR MANGLER FACTOR ?7')

READ(! IN, *, ERR=340,END=9999)W( 15)

WRITE(I0UT,370)

FORMAT(1X, ' SURFACE DISTANCE TO START OF TURBULENT B.L.?,

$ /,1X,'THIS DISTANCE 1S SUBTRACTED FROM THE RUNNING '
$ 'LENGTH',/,1X,'FOR TURBULENT HEATING CALCULATIONS.',/,1X,
$ 'DESIRED LENGTH ?1)

READ(I IN, #,ERR=360, END=9999) W(354)
WRITE(I0UT,376)

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

$ 'DESIRED ?7')

READ(11IN,70,ERR=375, END=9999) ANS
IF(ANS.EQ. 1THN)W(29)=0,0

IF (ANS.EQ. 1HY)W(29)=1,0
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380 WRITE(IOUT,170)
READ(IIN,70,ERR=380,END=9999)ANS
IF(ANS.EQ.1HY)GO TO 300
G0 TO 1300
c HEAT TRANSFER METHOD 4 ===========
400 I1F(MFLAG.EQ.O)WRITE(I10UT,405)CHAR(4)
IF(MFLAG.EQ.1)WRITE (10UT,406)CHAR(4)
405 FORMAT(1H1,'4., ',A50,//,1X,'RUNNING LENGTH (FT) 2')
406 FORMAT(1H1,'4, *,AS0,//,1X,"RUNNING LENGTH (M) 2')
READ(1 IN, #,ERR=400,END=9999)W(13)
410 WRITE(10UT,370)
READ(| IN, *,ERR=410, END=9999)W(354)
415 WRITE(I0UT,416)
A16 FORMAT(1X,'1S AN AUTOMATIC VIRTUAL ORIGIN CORRECTION ¥,
$ 'DESIRED 2')
READ(!IN,70,ERR=415,END=9999) ANS
IF(ANS.EQ. 1HN)W(29)=0.0
I F(ANS.EQ. 1HY)W(29)=1.0
420 WRITE(10UT,330)
READ({ IN, %, ERR=420,END=9999)W(16)
430 WRITE(IOUT,350}
READ(! IN, ®, ERR=430,END=9999)W(15)
440 WRITE(I0UT,443)
445 FORMAT(/,1X, 'REYNOLDS=ANALOGY FACTOR',//,11X,
$ '0. COLBURN',/,11X,'1.  VON KARMAN',//,1X,
$ 'DESIRED FACTOR ?')
READ() IN, ®, ERR=440,END=9999)W(319)
IF(W(646) .NE.1.0)GO TO 470
450 WRITE(10UT,455)
455 FORMAT(/,1X,'RAREFIED FLOW OPTIONS',/,11X,
$ '0. CONE',/,11X,'1. FLAT PLATE',/,1X,
$ 'DESIRED OPTION ?21)
READ(! IN, *,ERR=450,END=9999)W(314)
IF(W(314) .NE,0.0)G0 TO 470
460 WRITE(I0UT,465)
465 FORMAT(/,1X,"RAREFIED CONE OPTIONS',/,11X,
$ 0, SHARP CONE',/,11X,'1.  BLUNT CONE',/,1X,
$ 'DESIRED OPTION 2')
READ( | IN, ®, ERR=460,END=9999) W(650)
470 WRITE(10UT,170)
READ(1IN,70,ERR=470,END=9999)ANS
IF(ANS.EQ.1HY)GO TO 400
GO TO 1300
c HEAT TRANSFER METHOD 5 ==meee=e==-
500 |F(MFLAG.EQ.O)WRITE (10UT,510)CHAR(S)
IF (MFLAG.EQ.1)WRITE(I0UT,511)CHAR(5)
510 FORMAT(1H1,'5. *,A50,//,1X,'RUNNING LENGTH (FT) 2!)
511 FORMAT(1H1,'5. ',A50,//,1X,'RUNNING LENGTH (M) ')
READ(! IN, %, ERR=500, END=9999)W(13)
520 WRITE(10UT,370)
READ (1IN, %, ERR::520, END=9999)W(554)
525 WRITE(I0UT,526)
526 FORMAT(1X,!1S AN AUTOMATIC VIRTUAL ORIGIN CORRECTION *,
$ 'DESIRED ?")
READ(1IN,70,ERR=525,END=9999) ANS
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_ IF (ANS, EQ. THNYW(29)r0.0
IF (ANS,EQ. THY )W(29) =1 .0
530 WRITE(I0UT,170)
READ(!IN,70,ERR=530, END=9999) ANS
IF(ANS.EQ. 1HY)GO TO 500
GO TO 1300
c HEAT TRANSFER METHOD 6 ==me=mmee-e -
600 IF(MFLAG.EQ.0)WRITE(10UT,610)CHAR(S)
IF (MFL/G.EQ.1)WRITE(IOUT, 611)CHAR(6)
610 FORMAT(1M1,'6,  *,AS50,//,1X,'RADIUS (FT) ')
611 FORMAT(1H1,'6,  ',A50,//,1X, 'RADIUS (M) 71)
READ( 1IN, *, ERR=600, END=9999) (1 2)
WRITE (10UT, 620)
620 FORMAT(/,1X,'NOTE: THIS OPTION IS USED WITH THE PARALLEL *,
$ /,7X,'SHOCK FLOW FIELD OFTION 4. THE SWEEP',/,7X,"ANGLE !
3 11S CALCULATED USING THE ANGLE',/,7X,"OF ATTACK + INPUT *.
$ "ANGLE WITH FF OPTION 4.')
IF(W(646) .EQ.1.0)WRITE(I0UT,630)
FORMAT(/,1X, 'NOTE: THE RAREFIED CYLINDER OPTION HAS BEEN !,
$ "SELECTED 1)
640 WRITE(I0UT,170)
READ(1 IN, 70, ERR=640, END=9999) ANS
IF (ANS.EQ. 1HY)GO TO 600
G0 TO 1300
c HEAT TRANSFER METHOD 7 ==mm==e=aee
. 700 IF (MFLAG.EQ.0)WRITE(10UT,710)CHAR(7)
: VF (MFLAG.EQ. 1)WRITE( 10UT, 711)CHAR(7)
ﬁ 710 FORMAT(1H1,'7.  1,A50,//,1X, 'RADIUS (FT) 2)
| 711 FORMAT(1H1,'7.  1,A50,//,1X, 'RADIUS (M) 21)
READ( 1IN, %, ERR=700, END=9999) W( 12)
@ 720 WRITE(10UT,620)
| 730 WRITE(IOUT,170)
READ( 1IN, 70, ERR=730, END=9999) ANS
IF (ANS.EQ. 1HY)GO TO 700
GO TO 1300
- C - HEAT TRANSFER METHOD 8 =-==masece
- 800 IF(MFLAG.EQ.O)WRITE(10UT,810)CHAR(8)
; IF (MFLAG.EQ. 1)WRITE(10UT, 811)CHAR(8)
810 FORMAT(1H1,'8.  *,A50,//,1X, 'RADIUS (FT) ?21)
811 FORMAT(1H1,'8.  Y,A50,//,1X,'RADIUS (M) 71)
READ(! IN, %, ERR=800, END=9999) W( 12)
820 IF (MFLAG.EQ.0)WRITE (I0UT, 825)
IF(MFLAG. EQ. 1)WRITE ( 10UT, 826)
g 825 FORMAT(1X,"RUNNING LENGTH (FT) 71)
o 826 FORMAT(1X,"RUNNING LENGTH (M) 21) o
i READ(1 IN, *, ERR=820, END=9999)W( 13) |
: 830 WRITE(10UT,835)
| 835 FORMAT(1X,'LOCAL BODY SLOPE (DEG.) 7°)
READ(! IN, %, ERR=830, END=9999)W( 17 )
WRITE (10UT,840)
840 FORMAT(/,1X,'NOTE: THIS OFTION IS USED WITH!,/,
$ 7%, 'FF OFTION 3. OBLIQUE AND NORMAL SHOCK,SHOCK !,
$ 'ANGLE = 90,',/,7X,' P OPTION 5. MODIFIED !,
$ 'NEWTONIAN, ANGLE = BODY SLOPE ')
850 WRITE(I0UT,170) C-24
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READ(1IN,70,ERR=850,END=9999) ANS
IF(ANS.EQ.THY)GO T0 800
GO TO 1300
c === HEAT TRANSFER METHOD 9 ~~=~s=e—e~o
900 IF(MFLAG.EQ.O)WRITE(IOUT,910)CHAR(9)
IF(MFLAG.EQ. 1 )WRITE(10UT,911)CHAR(9)
910 FORMAT(1H1,'9.  ',A50,//,1X,'FULL SCALE VEHICLE !,
$ 'USE RADIUS = 1,0 FT.',/,1X,"RADIUS ‘"T) 2")
911 FORMAT(1M1,'9., ',A50,//,1X,'FULL SCi.. . VEHICLE ',
$ 'USE RADIUS = 3048 M.',/,1X,"RADIUS (M) 2')
READ( I IN, ®, ERR=900,END=9999)W(12)
920 !F(MFLAG.EQ.O)WRITE(IOUT,925)
IF(MFLAG.EQ.1)WRITE(10UT,926)
925 FORMAT(1X, tWINDWARD WALL ENTHALPY',/,1X,
$ '(480 BTU/LEM = 2000 R ASSUMED |F ZERO IS INPUT) 7¢)
926 FORMAT(1X,'WINDWARD WALL ENTHALPY',/,1X,
$ '(1,12E6 JOULES/KG = 1111 K ASSUMED IF ZERO IS INPUT) ?')
READ(1IN, %, ERR=920,END=9999)W(21)
WRITE(I10UT,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(1IN,70,ERR=940,END=9999) ANS
IF (ANS.EQ. 1HY)GO TO 900
GO TO 1300
c HEAT TRANSFER METHOD 10 ==~-ceecee-
1000 IF(MFLAG.EQ.O)WRITE(I10UT,1005)CHAR(10)
IF(MFLAG.EQ. 1)WRITE(10UT, 1006 )CHAR(10)
1005 FORMAT(1H1,'10. ',A50,//,1X,"RUNNING LENGTH ¢,
$ 'TO HINGE LINE (FT; ?')
1006 FORMAT(1H1,'10, ',A50,//,1X,"RUNNING LENGTH !,
$ 'TO HINGE LINE (M) 2%)
READ(1 IN, %,ERR=1000,END=9999)W(13)
1010 WRITE(I0UT,370)
READ(IIN, *,ERR=1010,END=9999)W(354)
1015 WRITE(IOUT,1016)
1016 FORMAT(1X,'1S AN AUTOMATIC VIRTUAL ORIGIN CORRECTION !,
$ 'DESIRED ?7')
READ(1IN,70,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 ?°)
READ(! IN, %, ERR=1020,END=9999)W(16)
1030 WRITE (10UT,1035)
1035 FORMAT(1X, *LAMINAR MANGLER FACTOR ?!)
READ(IIN, *,ERR=1030,END=9999)W(15)
1040 IF(MFLAG.EQ.O)WRITE(IOUT,1045)
IF(MFLAG.EQ.1)WRITE(I0UT,1046)
1045 FORMAT(1X,'FLAP LENGTH (FT) ?°')
1046 FORMAT(1X, 'FLAP LENGTH (M) ?')
READ(1 1IN, %, ERR=1040,END=9999)W(22)
1050 WRITE(I0UT,1055)
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1055 FORMAT(1X, '"REYNOLDS ANALOGY FACTOR',/,10X,
$ '0. COLBURN',/,10X,'1.  VON KARMAN?Y,/,
$ 1X,'DESIRED FACTOR ?21)
READ(IIN, *, ERR=1050, END=9999)W(319)
WRITE (10UT,1060)
1060 FORMAT(1X,"NOTE: FLAP ANGLE IS INPUT THROUGH '
$ 'LAST PRESS. OPTION ANGLE,')
1070 WRITE(10UT,170)
READ(1IN,70,ERR=1070,END=9999) ANS
IF (ANS.EQ. 1HY)GO TO 1000
GO TO 1300
c HEAT TRANSFER METHOD 11 ~eemcee -
1100 IF(MFLAG.EQ.O)WRITE(10UT,1105)CHAR(11)
IF(MFLAG.EQ.1)WRITE(I10UT,1106)CHAR(11)
1105 FORMAT(1H1,'11, ',A50,//,1X,"RUNNING LENGTH '
$ 'TO FIN LEADING EDGE (FT) ?°)
1106 FORMAT(1H1,'11. *,A50,//,1X, "RUNNING LENGTH '
$ 'TO FIN LEADING EDGE (M) ?')
READ(!IN, *#, ERR=1100,END=9999)W( 13)
1110 WRITE(I10UT,370)
r READ (1IN, *,ERR=1110,END=9999) W(354)
1115 WRITE(IOUT,1116)
1116 FORMAT(1X,"IS AN AUTOMATIC VIRTUAL ORIGIN CORRECTION *,
$ 'DESIRED ?2')
READ(I1IN,70,ERR=1115,END=9999) ANS
IF(ANS.EQ. 1HN)W(29)=0,0
IF(ANS.EQ. 1HY)W(29)=1,0
1120 IF(MFLAG.EQ.O)WRITE(10UT,1125)
IF(MFLAG.EQ.1)WRITE (10UT,1126)
_ 1125$F9RMAT(1X,'DISTANCE ALONG FIN TO POINT OF INTEREST ',
\ “(FT) 2')
l126sF9RMAT(1X,'DlSTANCE ALONG FIN TO POINT OF INTEREST ',
(M) 2v) :
READ(I IN, *, ERR=1120, END=9999) W(25) ot
1130 WRITE(10UT,1135) ’
1135 FORMAT(1X,'FIN ANGLE AT ALPHA = BETA = 0 (DEG) ?')
READ(I IN, *, ERR=1130,END=9999) W(26)
1140 WRITE(I0UT,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 ANSLE + BETA',//,.1X,
$ 'OPTION DESIRED ?')
READ( IN, *, ERR=1140,END=9999) W(30)
1150 WRITE(I10UT,330)
READ(1IN, ®, ERR=1150,END=9999)W( 16) ‘
1160 WRITE(10UT,350) y
READ( ! IN, *,ERR=1160,END=9999)W(15) P
1170 WRITE(I0UT,445)
READ(IIN, %, ERR=1170,END=9999)W(319)
1180 WRITE(10UT,170)
\ READ(1IN,70,ERR=1180,END=9999) ANS
f IF(ANS.EQ.1HY)GO TO 1100
: GO TO 1300

C BAD OPTION == ;
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1200 CONTINUE
WRITE(I0UT,1210)
1210 FORMAT(//,1X,'BAD OPTION',//)
GO TO 10
C~-- - ===~ SET WALL TEMPERATURE ~===e==cemm==
1300 CONTINUE
1310 IF(MFLAG.EQ.O)WRITE(10UT,1320)
IF(MFLAG.EQ.1)WRITE(IOUT,1321)
1320 FORMAT(///,1X,'% % % WALL CONDITIONS & ® %1, // 43,
$ 'WALL TEMPERATURE (DEG F) ?')
1321 FORMAT(///,1X,' % # # WALL CONDITIONS * & &, // 1X,
$ 'WALL TEMPERATURE (DEG K) ?°')
READ(IIN, *,ERR=1310,END=9999)W(24)

SET WALL EMISSIVITY
1330 WRITE (10UT,1340)
1340 FORMAT(1X,'WALL EMISSIVITY 71)
READ(I1IN, *,ERR=1330,END=9999)W(23)
CONTINUATION OPTION
1400 IF(MFLAG.EQ.O)WRITE(IOUT,1410)
1F(MFLAG.EQ, 1)WRITE(10UT, 1411)
1410 FORMAT(///,1X,'* % % CONTINUATION OPTION * & #v // 1X,
$ 'DO YOU WANT TO PROVIDE AN INITIAL HEATING LOAD GT °*,
$ 0.0 (BTU/SQ.FT) 7")
1411 FORMAT(///,1X,'* # % CONTINUATION OPTION * # %t // 1X,
$ '00 YOU WANT TO PROVIDE AN INITIAL HEATING LOAD GT ',
$ 0.0 (JOULED/SQ.M) 7')
READ(1IN,70,ERR=1400,END=9999)ANS
W(209)=0.0
IF(ANS.EQ. 1HY)W(209)=1,0
IF(ANS.EQ. 1HN)GO TO 1500
1420 IF(MFLAG.EQ.0)WRITE(IOUT,1430)
IF(MFLAG.EQ. 1)WRITE(IOUT,1431)

1430 FORMAT(1X, ' INITIAL LOAD (BTU/SFT) ')
1431 FORMAT(1X, ' INITIAL LOAD (JOULED/SQ.M) 21)
READ(IIN, %,ERR=1420,END=9999)W(316)

c TEST RAREFIZD FLOW FLAG
1500 CONTINUE
IF(W(646) ,NE.1.0)GO TO 1600
G0 TO (1600,1510,1510,1600,1510,1600,1510,16G0,1510,1510
$ ,15100,W(11)
1510 WRITE(I0UT,1520)
1520 FORMAT(/,1X,!'THE RAREFIED FLOW OPTION CANNOT BE USED WITH !,
$ 'HEAT TRANSFER',/,1X,'OPTION SELECTED.?,//,1X,
$ ' * RAREFIED FLOW OPTION IS DISENABLED *',//,1X,
$ 'DO YOU WISH TO CHANGE HEAT TRANSFER OPTIONS 2°!)
W(646)=0.0
READ( | IN,70,ERR=1510, END=9999) ANS
IF(ANS.EQ.1HY)GO TO 10
1600 CONTINUE
RETURN
9999 CONTINUE
CALL EXIT
END
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SUBROUT INE MODIFY

C THIS ROUTINE ENABLES USER TO PICK A SECTION OR ROUTINE

c

c
c

17
18

w

O O ~N O v s

LR

12
30
40

TO BE MONIFIED OR REDEFINED
COMMON/ WARRAY/W(700)
COMMON/UNIT/ I IN, 10UT

COMMON/MI SC/NC, JFKS, TFLAG, MFLAG, ANS1

INTEGER ANS, TFLAG, ANST
WRITE(10UT,18)

FORMAT(///,10X, "MODIFICATION SECTIONS',//,

H““““““H“““““

GO T0 17
CALL TIMING
GO TO 30
CALL TRAJ
GO T0 30
CALL ATMS

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

GO TO 30
CALL FLOW(2)
GO TO 30
CALL CROSS
GO TO 30
CALL TRANS
GO TO 30
CALL HTRMTD
GO T0 30
CALL HTMULT
GO T0 30
CALL TDGEOM
GO TO 30
CALL CONTRL
GO TO 30
CALL HEATIN
GO TO 30

GO TO 200
WRITE (10UT,40)NC

1X," 1. TIMING PARAMETERS',/,
1X," 2. TRAJECTORY DATA',/,
1X,' 3. ATMOSPHERE DATA',/,
1X,' 4. FLOWFIELD AND PRESSURE DATA',/,
1X,' 5. CROSSFLOW 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 CHANGE A SPECIFIC VARIABLE IN W ARRAY!,//
1X,"SECTION TO BE MODIFIED 2')
READ(!IN, *,ERR=17,END=9999) SECT
Go 10 (1,2,3,4,5,6,7,8,9,10,11,12),SECT

FORMAT(/,1X,'D0 YOU WISH TO MODIFY ANY OTHER SECTIONS *,
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$ 'FOR CASE ', 13, 71)

READ(11N,50,ERR=30, END=9999) ANS

FORMAT (A1)

IF (ANS.EQ. 1HY)GO TO 17

RETURN
= mmm——— MODIFY A SPECIFIC W NUMBER ~--
CONT INUE

WRITE (10UT, 220)

FORMAT (/,1X, "WHAT 1S THE W NUMBER YOU WISH TO CHANGE 1)
READ( 1IN, %, ERR=210, END=9999) J

WRITE (10UT, 240) J

FORMAT (1X, "WHAT 1S THE VALUE FOR W(',13,) 21)

READ( 1IN, %, ERR=230, END=9999) W( J)

WRITE (10UT,260)

FORMAT(1X,* IS THERE ANOTHER W VARIABLE YOU WISH TO *,
$ 'CHANGE ?')

READ(11N,50,ERR=250, END=9999) ANS

IF (ANS.EQ. THY)GO TO 200

G0 TO 30

9999 CONTINUE

CALL EXIT
END
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ORIGINAL PAGE s

SUBROUT INE STREAM OF POOR QuaLITY

ROUTINE FOR CREATING STREAMLINE CASES

X(FT) OR X(M)

SHOCK ANGLE (DEG)

BODY ANGLE (DEG)

BODY POINT NUMBER

CASE NUMBER

PROGRAM INPUT CONTROL PARKAMETER FOR CASE

W INDEX FOR CASE

W INDEX FOR X

W INDEX FOR SA

W INDEX FOR BA

W INDEX FOR BP

W INDEX FOR XPRT

FLAG FOR SPECIAL CASES OF STREAML INE
(PARALLEL SHOCK OR PRANDT=MEYER OPTIONS)

COMMON/WARRAY/W(700)

COMMON/UNIT/I IN, 1OUT

COMMON/ STRM/ | STRM, NNC

COMMON/M!SC/NC,JFKS,TFLhG.MFLAG,ANSI

INTEGER TFLAG, ANS1

C
LN N NN N I D A B B B A

CHECK FOR TIME DEPENDENT GEOMETRY OPTION
IF(W(560).6T.0.0)G0 TO 200

CREATE A TEMPORARY FILE FOR STORING STREAML INE CASE DATA
OPEN(UNIT'4,FILE='STREAM.TMP'.STATUS"UNKNOHN')
NC=NCH+1
I STRM=1
J1=647
J2=13

------------- DETERMINE SHOCK ANGLE AT PREVIOUS CASE ====me=

DO 25 1=48,46,-1
=13

25 IF(W(1).GT.34,AND.W(1).LT.40)G0 TO 27

00 26 1=36,31,~1
II=1+6

26 IF(W(1).GT.34,AND.W(1),LT.40)G0 TO 27
27 J3=11|

c

J3F=|
=smee=seecee DETERMINE BODY ANGLE AT PREVIOUS CASE ==me—ee
D0 30 1=48,46,~1
=13

30  IF(W(1).GT.13,AND.W(1).LT.30)G0 TO 50

DO 40 |.36'3 1 ’-1
li=1+6

40 IF(W(1).GT.13,AND.W(1).LT.30)G0 TO 50
50  Ja=) )

JaF=|
JK=0

------- CHECK FOR PARALLEL SHOCK OR PRANDT=-MEYER CASES ==-w-
IF(W(JAF) (EQ.29) JK=1

IF (J3F,GT. J4F ) JK=2 c-30

PRy
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IF(JK.EQ.1)J4=0 ORIGINAL PAGE (S
IF(JK,EQ.2)J3=0 OF POOR QUALITY
J5=611

J6=641

XPRT=1.0

WRITE(I0UT,1)

IF (MFLAG.EQ.0.AND, JK.EQ.O)WRITE(10UT,2)

IF (MFLAG.EQ.0.AND. JK.EQ.1)WRITE(10UT,3)

IF (MFLAG.EQ.0.AND, JK.EQ.2)WRITE(10UT,4)

IF (MFLAG.EQ. 1 .AND. JK.EQ.0)WRITE(I0UT,5)

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

IF (MFLAG.EQ. 1 .AND. JK.EQ.2)WRITE(I0OUT,7)

FORMAT (1H1,10X, * 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,"%!,2X, 'NOTE: SHOCK ANGLE = SHOCK ANGLE OR SHOCK GENERATOR ',
$ 'ANGLE',//,1X,' (INPUT DATA FOR EACH CASE - = USE NEG X '

$ 'TO INDICATE END OF DATA)')

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

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

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

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

WRITE(10UT,70)NNC

FORMAT(1X, 13)

CASE=FLOAT (NNC)
IF(MFLAB.EQ.O.AND.JK.EO.O)READ(lIN,*,ERRBGO.END=9999)X.SA,BA.BP
lF(MFLAG.EQ.O.AND.JK.EO.I)READ(lIN,*,ERR‘60,END=9999)X.$A,BP
IF(MFLAG.EQ.O.AND.JK.EQ.Z)READ(IlN.*,ERR=60.END=9999)X,BA,BP
IF(MFLAG.EO.I.AND.JK.EQ.O)READ(l|N,*,ERR=60,END=9999)X,SA,BA,BP
IF(MFLAG.EQ.1.AND.JK.EQ.i)READ(IIN,*,ERR=60.END=9999)X,SA,BP
lF(MFLAG.EQ.1.AND.JK.EQ.Z)READ(IIN,*,ERR'60,END=9999)X.BA.BP
IF(MFLAG.EQ.1)X=X*3,28084

80

100

200

WRITE TO TEMPORARY FILE ==w==ccce==-
WRITE(4,80)J1,CASE, J2,X, §3,SA, J4,BA, J5,BP
WRITE(4,80) J6,XPRT
FORMAT(1X,5(13,F9.4,1X))

IF(X.LT.0.0)GO TO 100

NNC=NNC+1

GO TO 60

CONT INUE

REWIND (UN!T=4)

RETURN

CONT INUE

WRIVE(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/ 1IN, IOUT
COMMON/MISC/NC, JFKS, TFLAG,MFLAG, ANS1

INTEGER ANS, TFLAG, ANS1

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

1
2

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

NCM1=NC-1

WRITE (10UT, 2)NC, NCM1

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

IF (ANS.EQ. 1HY)RETURN

CONTINUE

WRITE(10UT, 20)

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

FORMAT (A1)
CHOOSE NUMBER OF TIME DEPENDENT ENTRIES ==

70
n

WRITE(I0UT,50)

FORMAT(1X, 'NMBER OF TIME DEPENDENT ENTRIES ? (MAX=10)?)
READ(IIN, *, ERR=40,END=9999) | |

W(560)=FLOAT(I1)

IF(MFLAG.EQ.O)WRITE(IOUT,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! I (M) ,LENGTH(M),SLOPE OR SWEEP!,
$ '(DEG)")

INPUT VALUES FOR EACH TIME
DO 1000 t=1,11

READ( ) IN, ®*,ERR=60,END=9999)W(560+1),W(570+1),W(580+1),
$ W(590+1)

1000 CONTINUE

80

90

WRITE (10UT,90)

FORMAT (1X, ' ANY CHANGES 17')
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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c
c
c
c

10

30
40

50
60

70
80
90
100
110
120
130
140

150
160

170
180

190

SUBROUTINE TIMING

ROUTINE THAT SETS TIMING PARAMETERS AND PRINT CONTROL VALUES
SUM = TOTAL NUMBER OF PRINT TIMES

COMMON/WARRAY/W(700)
COMMON/UNIT/1IN, I0UT

INTEGER ANS

SUM1=0,0

SUM2=0,0

SUM3=0,0

WRITE(10UT,20)

FORMAT (1H1,5X, * SPECIFY PRINTOUT INTERVALS',/)
WRITE(I0UT,40)

FORMAT (1X, ' INITIAL TIME (SEC)?')

READ(! IN, *,ERR=30, END=9999)W(1)

WRITE(I0UT,60)

FORMAT (1X, 'PRINTOUT INTERVAL 1 (SEC)',10X, *DELTA TIME')
READ(! IN, *, ERR=50, END=9999) W( 2)

WRITE (iOUT,80)

FORMAT (1X, *SECOND TIME (SEC)')

READ(I IN, *,ERR=70, END=9999) W(3)
IF(W(2).GT.0.0)SUMI=((W(3)=W(1))/W(2))

WRITE (10UT, 100)

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

WRITE(10UT, 120)

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

READ(IIN, ®,ERR=110,END=9999)W(5)
IF(W(4),GT.0.0)SUM2=( (W(5)=NW(3))/W(4))
WRITE(10UT, 140)

FORMAT (1X, *PRINTOUT INTERVAL 3 (SEC)*,10X, 'DELTA TIME')
READ(IIN, %, ERR=130, END=9999)W(6)

WRITE(10UT, 160)

FORMAT(1X, " FOURTH TIME (SEC)')
READ(1IN, ®, ERR=150, END=9999)W(7)
IF(W(6).GT.0.0)SUM3~((W(7)=W(5))/W(6))

W(8)=1,0

WRITE(I0UT, 180)

FORMAT(/,1X, 'ARE THE PRINTOUT TIMES CORRECT 2')
READ( 1IN, 190,ERR=170,END=9999) ANS

FORMAT (A1)

IF(ANS.EQ, THN)GO TO 10

SUM=SUM1 +SUM2+SUM3

C TEST FOR GREATER THAN 100 PRINT TIMES

200

IF(SUM.LT.100.)G0 TO 1000
WRITE (10UT, 200)

FORMAT (/,1X, YMAXIMUM NUMBER OF TIMES(100) EXCEEDED.',/)
GO TO 30

1000 CONTINUE

RETURN

9999 CONTINUE

CALL EXIT
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SUBROUT INE TRAJ ORIGINAL page 1g

OF POOR qQuaLiTy
ROUTINE THAT COPIES TRAJ DATA TO W ARRAY

LINE
FNAMI
TITLE

TRAJ TABLE LINE NUMBER

NAME OF TRAJ FILE

TITLE OF TRAJ FILE

BFLAG 0 YAW ANGLE NOT INCLUDED

BFLAG 1 YAW ANGLE INCLUDED
COMMON/WARRAY/W(700)
COMMON/UNIT/1 IN, 10UT
COMMON/M1SC/NC, JFKS, TFLAG, MFLAG, ANS1

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

QOOOOOOCO

10 WRITE(I0UT,20)

20  “ORMAT(1H1,10X, ' TRAJECTORY INPUT*,/)

30 WRITE(I0UT,40)

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

50 FORMAT(A1)
IF(ANS.EQ.1HN)GO TO 130

c INPUT TRAJECTORY VIA FILE
60 WRITE(IOUT,70)
70  FORMAT(1X, 'WHAT IS THE FILE NAME ??')
READ(1 IN,80,ERR=60,END=9999) FNAMI
80 FORMAT(A20)
OPEN(UNIT=7,F ILE=FNAM! ,STATUS='0LD' ,ERR=8888)
READ(7,85)TITLE
85 FORMAT(A80)
C BFLAG = 1 IF YAW ANGLE INCLUDED
C W(50) - NUMBER OF TIME DEPENDENT TABLE ENTRIES
READ(7,90)BFLAG,W(50)
90 FORMAT(12,F10.5)
NFTS=IFIX(W(50))
C READ TIME,ALT, VEL,ANGLE OF ATTACK,AND YAW ANGLE(OPTIONAL)
IF(BFLAG.EQ.0)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(7,100,END=98) (W(50+1),W(100+1),W(150+1),
$ W(210+1),W(650+1), I=1,NPTS)
98  CONTINUE
99 FORMAT(4E15.4)
100 FORMAT(5E15.4)
|F(MFLAG.EQ.0)GO TO 103
DO 101 1Z=101,200
101 W(1Z)=¥(12)/3,28084
103 CONTINUE
CLOSE(UNIT=7,STATUS= 'KEEP!)

c DISPLAY TRAJECTORY
104 CONTINUE
i=0
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105 CONTINUE
IF (BFLAG.EQ.0.AND.MFLAG.EQ.O)WRITE(IOUT,110)
IF(BFLAG.EQ.0.AND.MFLAG.EQ.1)WRITE(IOUT,112)
IF(BFLAG.EQ.1.AND.MFLAG.EQ.0)WRITECIOUT,111)
IF(BFLAG.EQ.1.AND.MFLAG.EQ.1)WRITE(IOUT,113)

110 FORMAT(/,1X,? TIME ALTITUDE VELOCITY ANGLE ',
$ 'ATTACK!,/,! (SEC) (FT) (FT/SEC)?,
$! (DEG)*,/)

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

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

113 FORMAT(/,1X,? TIME ALTITUDE VELOCITY ANGLE ¢,
$ 'ATTACK  BETA',/,! (SEC) (M) (M/SEC)?,
$? (DEG) (DEG)',/)

115 I=1+1

IF(BFLAG.EQ.O)WRITE(10UT,120)1,W(50+]1),W(100+1),
$ W(150+1),W(210+1)
IF(BFLAG.EQ.1)WRITE(I10UT,120)1,W(50+1),W(100+1),
$ W(150+1),W(210+1),W(650+])
120 FORMAT(1X,12,5E12.4)
IF(1.EQ.NPTS)GO TO 210
IF(1.EQ.20.0R, | .EQ.40)READ(I IN, 125,ERR=123,END=9999)
12 IF(1.6Q.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 ? ¢,
$ '(50 TRAJ.PTS. MAXIMUM)?!)
READ( 1IN, *,ERR=140,END=9999)NPTS
W(50)=FLOAT(NPTS)
160 WRITE(IOUT,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.0.AND.MFLAG.EQ.0)WRITE(I0UT,180)
IF(BFLAG.EQ.0.AND.MFLAG.EQ.1)WRITE(10UT, 182)
IF(BFLAG.EQ.1.AND,MFLAG.EQ.O)WRITE(I10UT,181)
IF(BFLAG.EQ.1.AND.MFLAG.EQ.1)WRITE(I0UT,183)
180 FORMAT(1X,'TYPE IN THE FOLLOWING TRAJECTORY VARIABLES ',
$ 'SEPERATED BY COMMAS!,/,11(! =1)," 50 TIMES MAXIMUM!,
$ 11(* =", /," TIME(SEC),ALTITUDE(FT),VELOCITY(FT/SEC),?*,
$ 'ANGLE OF ATTACK(DEG)')
182 FORMAT(1X,'TYPE IN THE FOLLOWING TRAJECTORY VARIABLES ¢,
$ 'SEPERATED BY COMMAS',/,11(® ='),' 50 TIMES MAXIMUM!,
$ 11(* =0),/," 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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$ 11(* =-%),/," TIME(SEC),ALTITUDE(FT),VELOCITY(FT/SEC),?,
$ 'ANGLE OF ATTACK(DEG),BETA(DEG)?')
183 FORMAT(1X,'TYPE IN THE FOLLOWING TRAJECTORY VARIABLES ',
$ 'SEPERATED BY COMMAS!,/,11(" =7),' 50 TIMES MAXIMUM!, e
$ 11(* =0),/," TIME(SEC),ALTITUDE(M),VELOCITY(M/SEC),?, (MW&%N&?.Tfﬂ:vif
$ 'ANGLE OF ATTACK(DEG),BETA(DEG)?') OF POCR Qt Pkl
DO 1000 I=1,NPTS
190 WRITE(IOUT,200)1
200 FORMAT(1X,12)
IF(BFLAG.EQ.O)READ(IIN, *#,ERR=190,END=9999)W(50+1!),
$ W(100+1),W(150+1),W(210+1)
IF(BFLAG.EQ.1)READ(| IN, *, ERR=190,END=9999)W(50+1),
$ WCI00+1),W(15041),W(210+1),W(650+1)
1000 CONTINUE
GO TO 104

c
c CHANGE TRAJECTORY
210 WRITE(I10UT,220)
220 FORMAT(/,1X,'D) YOU WISH TO CHANGE ANY OF THE !,
$ 'TRAJECTORY INPUT 2°')
READ(1IN,50,ERR=210,END=9999) ANS
- IF(ANS,EQ.1HN)GO TO 280
260 CONTINUE
WRITE(10UT,261)
261 FORMAT(/,1X,'D0 YOU WISH TO CHANGE AN EXISTING LINE ?°)
READ(1IN,50,ERR=260,END=9999) ANS
IF(ANS.EQ.1HY)GO TO 400
262 WRITE({OUT,263)
263 FORMAT(1X,'DO YOU WiISH TO ADD A NEW LINE TO THE TRAJ. 2')
READ(IIN,50,ERR=262,END=9999) ANS
IF(ANS.EQ. 1HY)GO TO 500
264 WRITE(IOUT,265)
265 FORMAT(1X,'D0 YOU WISH TO REMOVE A L!NE FROM THE TRAJ. 2!)
READ(1IN,50,ERR=264,END=9999) ANS
IF(ANS.EQ.1HY)GO TO 700
266 WRITE(IOUT,267)
267 FORMAT(1X,*'DO YOU WANT TO CHANGE THE WHOLE TRAJ. ??')
READ(1 IN,50,ERR=266, END=9999) ANS
IF(ANS.EQ.1HY)GO TO 130

c COPY TRAJECTORY TO FILE

280 CONTINUE

290 WRITE(I0OUT,300)

300 FORMAT(1X,'DO YOU WISH TO WRITE THIS INPUT TO A FILE ?2')
READ(IIN,50,ERR=290,END=9999) ANS
IF(ANS.EQ.THN)GO TO 330

310 WRITE(I0UT,320)

320 FORMAT(1X,'WHAT 1S THE NEW FILE NAME ?7¢)
READ(1IN,80,ERR=310,END=9999) FNAMI '
OPEN(UN|IT=7,F ILE=FNAM! , STATUS= *NEW' )

325 WRITE(IOUT,326)

326 FORMAT(1X,'WHAT IS THE TITLE OF THE TRAJECTORY ?2')
READ(1IN,85,ERR=325,END=9999)TITLE
WRITE(7,85)TITLE
WRITE(7,90)BFLAG,W(50)
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IF(BFLAL.EQ.O)WRITE(7,99)(H(50+l).W(IOO+I).N(150+I).
$ W(210+1),1=1,NPTS)
IF(BFLAG.EQ.1)WRITE(7,100) (W(50+1),W(100+1),W(150+1),
$ W(210+1),W(650+1), I=1,NPTS)
CLOSE(UNIT=7, STATUS= 'KEEP' )
330 WRITE(I0UT,340)
340 FORMAT(/,1X,*TRAJECTORY INPUT IS COMPLETE')
RETURN

c
c CHANGE A LINE OF TRAJECTORY

400 CONTINUE
WRITE (10UT,410)

410 FORMAT(1X,'WHICH LINE DO YOU WISH TO CHANGE ?')

READ(I IN, *, ERR=400, END=9999) L INE
420 IF(BFLAG.EQ.O)WRITE(10UT,120)L INE, W(S0+L INE),W( 100+L INE),
$ W(150+LINE),W(210+LINE)
| F(BFLAG.EQ.1)WRITE (10UT, 120)LINE, W(50+L INE),W(100+L INE),
$ W(150+LINE),W(210+LINE),W(650+L INE)

430 IF(BFLAG.EQ.0.AND.MFLAG.EQ.0)WRITE(10UT,440)L INE
IF(BFLAG.EQ.0.AND.MFLAG.EQ.1)WRITE(IOUT,441)LINE
IF(BFLAG.EQ.1.AND.MFLAG,EQ.O)WRITE(10UT,442) L INE
IF(BFLAG.EQ.1.AND.MFLAG.EQ.1)WRITE(I0UT,443)L INE

440 FORMAT(/,1X,'TIME(SEC),ALTITUDE(FT),VELOCITY(FT/SEC),?,

$ 'ANGLE OF ATTACK(DEG)',/,1X,12)

441 FORMAT(/,1X, ' TIME(SEC),ALTITUDE (M), VELOCITY (M/SEC), !,

$ 'ANGLE OF ATTACK(DEG)',/,1X,12)
442 FORMAT(/,1X,*TIME(SEC),ALTITUDE(FT),VELOCITY(FT/SEC),?,
$ 'ANGLE OF ATTACK(DEG),BETA(DEG)?',/,1X, 12)
443 FORMAT(/,1X, ' TIME (SEC),ALTITUDE (M), VELOCITY (M/SEC), !,
$ 'ANGLE OF ATTACK(DEG),BETA(DEG)',/,1X,12)
IF(BFLAG.EQ.O)READ( | IN, *, ERR=430,END=9999) W( 50+L INE),
$ W(100+LINE),W(1S0+LINE),W(210+L INE)
IF(BFLAG.EQ.1)READ(1IN, *, ERR=430, END=9999)W(S0+L INE),
$ W(100+LINE),WC150+LINE),W(210+LINE),W(650+L INE)

GO TO 210
c
c ADD A LINE TO TRAJECTORY
500 CONTINUE

WRITE(I0UT,510)
510 FORMAT(1X, 'WHAT IS THE NUMBER OF THE LINE YOU WISH 10 ADD 2')
READ() IN, %, ERR=500, END=9999) L INE
DO 600 K=NPTS, LINE,=1
JuK+1
W(50+J)=W(50+K)
W(100+J)=W(100+K)
W(150+J)=W(1504K)
W(210+J)=W(210+K)
W(650+J)=W(6504K)
600 CONTINUE
520 IF(BFLAG.EQ.0.AND.MFLAG.EQ.O)WRITE(IOUT,440)L INE
IF(BFLAG.EQ.0.AND.MFLAG.EQ.1)WRITE(1OUT,441)LINE
IF(BFLAG.EQ.1.AND,MFLAG.EQ.O)WRITE(10UT,442)L INE
IF(BFLAG.EQ.1,AND.MFLAG.EQ.1)WRITE(10UT,443)L INE
IF(BFLAG.EQ.O)READ(1IN, ®, ERR=520, END=9999) W( 50+L INE),
$ W(100+LINE),W(150+L INE),W(210+LINE)
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IF(BFLAG.EQ.1)READ(|IN, *,ERR=520,END=9999)W(50+L INE),

$ W(100+LINE),W(150+LINE),W(210+L INE),W(650+L INE)

NPTS=NPTS+1
W(50)=FLOAT(NPTS)
GO TO 210
c
c DELETE A LINE OF TRAJECTORY
700 CONTINUE

710

800

8888
350
9999

WRITE(I0UT,710)
FORMAT (1X, 'WHAT IS THE NUMBER OF THE LINE YOU WISH TO DELETE ?')
READ(IIN, *,ERR=700,END=9999) L INE
DO 800 J=LINE,NPTS=1

K=d+1

W(50+J)=W(50+K)
W(100+J)=W(1004K)
W(150+J)=W(150+K)
W(210+J)=W(210+K)
W(650+J)=W(650+K)

CONT INUE

NPTS=NPTS=1

W(50)=FLOAT(NPTS)

GO TO 210

CONTINUE

WRITE(I0UT,350) FNAMI
FORMAT (1X, *CANNOT OPEN ',A20)
GO TO 60

CONT INUE

CALL EXIT

END

Cossimtiv AL PEGE 17
OF POOR QUALITY

c-38 {




SUBROUTINE TRANS

c Ouitttini, PAGE 19
C RULITINE TO CHOOSE TRANSITION OPTION OF FOOR QuALITY
COMMON/WARRAY/W(700)
COMMON/UNIT/ 1IN, 10UT
COMMON/MI SC/NC, JFKS, TFLAG, MFLAG, ANS?
c
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(IOUT, 2) NC, NCM1
2 FORMAT(1H1,'IS CASE ', I3,' TRANSITION DATA THE SAME °*,
$ 'FOR CASE ',13,' 2')
READ(1IN,130,ERR=1,END=9999)ANS
IF(ANS.EQ. 1HY )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!,/,
HX, '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 ?')
READ( 1IN, ®, ERR=10,END=9999)W(27)
IT=IFIX(W(27))
60 10 (100,200,300,400,500,600,700,800),1T
GO TO 900
c TRANSITION OPTION 1 =eeea=
100 WRITE(ICUT, 105)
105 FORMAT(//,1X,'1.  TIME DEPENDENT: LAM TO TURS!,
$ //,1X, ' TRANSITION BEGINS AT TIME(SEC) ?')
READ(IIN, %, ERR=100,END=9999)W(14)
110 WRITE(IOUT,115)
115 FORMAT(1X,'FULLY TURBULENT AT TIME(SEC) 2')
READ(I IN, %, ERR=110, END=9999)W( 20)
IF(W(29) .EQ.0.0)GO TO 118
116 WRITE(IOUT,117)
117 FORMAT(1X,*A VIRTUAL ORIGIN CORRECTION CANNOT BE MADE !,
$'WITH THIS OPTION,',/,1X,'RESET VIRTUAL ORIGIN OPTION ??)
READ(11N,130,ERR=116,END=9999) ANS
IF(ANS.EQ.1HY)W(29)=0.0
118 CONTINUE
120 WRITE(IOUT,125)
125 FORMAT(1X,*ANY CHANGES ?7°')
READ( 1 1i', 130,ERR=120,END=9999) ANS
130 FORMAT(At)
IF(ANS.EQ.1HY)GO TO 10
GO TO 1000
C- TRANSITION OPTION 2 ==e==-
200 WRITE(I0UT,205)

X X X X _X°% ¥ X1
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205 FORMAT(//,1X,'2.  TIME DEPENDENT: TURB TO LAM!,//,1x, ©OF POOR QUALITY
$ 'FULLY TURBULENT AT TIME(SEC) 21)
READ (1IN, *, ERR=200, END=9999) K( 14)

210 WRITE(10UT.215)

215 FORMAT(1X, 'LAMINAR FLOW BEGINS AT TIME(SEC) 71)

REAN(I IN, #, ERR=210,END=9999) W(20) y
IF(W(29) .EQ.0.0)GO TO 218
216 WRITE(I0UT,217) ¢

217 FORMAT(iX,'A VIRTUAL ORIGIN CORRECTION CANNOT BE MADE ',
$'WITH THIS OPTION.?,/,1X,"RESET VIRTUAL ORIGIN OPTION 21)
READ(IIN,130,ERR=216,END=9999)ANS
IF(ANS.EQ.1HY)W(29)=0,0
218 CONTINUE
220 WRITE(I0UT,125)
READ(1IN, 130,ERR=220,END=9999)ANS
IF(ANS,EQ. T1HY)GO TO 10
GO TO 1000
c TRANSITION OPTION 3 ==eeee
300 WRITE(I0UT,305)
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 ?!)
READ(1IN, *,ERR=300,END=9999)W(14)
310 WRITE(I0UT,315)
315 FORMAT(1X,'LOWEST TURBULENT RE ?°)
READ(1IN, %,ERR=310,END=9999) W( 20)
320 WRITE(I0UT,125)
READ(IIN,130,ERR=320,END=9999) ANS
1F(ANS.EQ. 1HY)GO TO 10
GO TO 1000
c TRANSITION OPTION 4 e=eew-
400 WRITE(IOUT,405)
405 FORMAT(//,1X,'4., RE~THETA DEPENDENT',//,1X,
$ 'HIGHEST LAMINAR VALUE ?1)
READ(1IN, *,ERR=400,END=9999) W( 14)
410 WRITE(IOUT,415)
415 FORMAT(1X,'LOWEST TURBULENT VALUE ?')
READ(1IN, *,ERR=410,CND=9999) W( 20)
420 WRITE(IOUT, 125)

READ(1 IN, 130, ERR=420, END=9999) ANS g
IF(ANS.EC. HY)GO TO 10
60 TO 1000

c TRA“SITION OPTION 5 =eme=e

500 WRITE(IOUT,505)
505 FORMAT(//,1X,'5. MDAC-E TRANSITION: RE=THETA/!,
$ V(ME®(RHOMV/MU)#%,2)0,// ,1X, : 1
$ 'HIGHEST LAMINAR VALUE ?')
READ( 1IN, *, ERR=500, END=9999) W( 14)
510 WRITE(I10UT,515)
515 FORMAT(1X, 'LOWEST TURBULENT VALUE ?2')
| READ(!IN, ®, ERR=510, END=9999) W( 20)
X 520 WRITE(IOUT,125)
READ(1IN, 130, ERR=520, END=9999) ANS
IF(ANS.EQ.1HY)GO TO 10
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GO TO 1000 F FOOR GuaLiry
c - TRANSITION OPTION 6 =-m-n=

600 WRITE(IOU,. 05)

605 FORMAT(//,1X,'6. MDAC-E TABLE LOOK-UP!',//,1X,

$ 'OPTIONAL INPUT: (L)FULLY TURB/(L)TRAN ONSET', ’
$ /,1X, 1 #nun8 INPUT THE RATIO OR 0,0 ##nuns / X,
$ 'INPUT DESIRED ?') {

READ(| IN, #, ERR=607, END=9999) W(28)
610 WRITE(IOUT,125)
READ(| IN, 130, ERR=610, END=9999) ANS
IF (ANS.EQ.1HY)GO TO 10
GO TO 1000
c ~ TRANSITION OPTION 7 =====-
700 WRITE(IOUT,705)
705 FORMAT(//,1X,'7. NAR RE VS. ME TABLE LOOK-UP!,
$ //,1X,'NO INPUT REQUIRED')
710 WRITE(IOUT, 125)
READ(! IN, 130, ERR=710, END=9999) ANS
IF (ANS.EQ.1HY)GO TO 10
GO TO 1000
c TRANSITION OPTION 8 =====-
800 WRITE(1OUT,805)
805 FORMAT(//,1X,'8. RE-THETA/ME DEPENDENT',//,1X,
$ 'HIGHEST LAMINAR VALUE 11) '
READ(1 IN, *, ERR=800, END=9999) W( 14) :
810 WRITE(IOUT,815)
815 FORMAT(1X, 'LOWEST TURBULENT VALUE 2') ;
READ(1 IN, *, ERR=810, END=9999)W( 20) -
820 WRITE(IOUT,125) i
READ(1IN, 130, ERR=820, END=9999) ANS
IF (ANS.EQ.1HY)GO TO 10
GO TO 1000
c BAD OPTION ===m=m=m=
900 CONTINUE :
WRITE(10UT,910) :
910 FORMAT(//,1X,'BAD OPTION NUMBEK?,//) {
G0 TO 10 )
1000 CONTINUE
RETURN
9999 CONTINUE
CALL EXIT
END

I
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SUBROUT INE WNDTUN OF POOR QUALITY
C
C ROUTINE FOR INPUTING ATMOSPHERIC DATA FOR WIND TUNNEL OFTION
COMMON/WARRAY/W('700)
COMMON/UNIT/ 1IN, 10UT
COMMON/M| SC/NC, JFKS, TFLAG, MFLAG, ANS1
C
INTEGER ANS, TFLAG, ANS1 y
C NPTS = NUMBER OF TIME DEPFNDENT TABLE ENTRIES |
c MAY USE 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(IOUT, 2)NC, NCM1
2 FORMAT(1H1,'IS CASE ',13," WIND TUNNEL DATA SAME AS ',
$ 'FOR CASE *,13,' 21) |
READ(11N,80,ERR=1,END=9999) ANS !

IF(ANS. EQ. 1HY )RETURN
9  CONTINUE
NPTS=W(50)+.0001
10 WRITE(IOUT,20)NPTS
20 FORMAT(///,t WIND TUNNEL OPTION',//,

$ ' INPUT STATIC TEMPERATURE AND PRESSURE AS A FUNCT ION !,
$ 'CF TIME.Y,/," TIME AND FREESTREAM VEL. ARE INPUT !,
$ "IN TRAJ, DATA WITH ALT. SET = 0.0',/,1X |
$ 6(7 =1),12,' VALUES REQUIRED',6(1 =1)./) |
IF (MFLAG.EQ.0)WRITE (10UT, 30)
IF (MFLAG.EQ. 1 )WRITE (10UT,31)
30  FORMAT(1X, 'T=INF(R),P= INF (LB/SFT) ') ,
31 FORMAT(1X, *T=INF (K),P~INF (NENTON/SQ.M) 1)
DO 1000 1=1,NPTS i
40  WRITE(IOUT,50)1
50  FORMAT(1X, 12)
READ( | IN, %, ERR=40, END=0999) H(450+1 ), W(500+1 )
1000 CONT INUE
60  WRITE(I10UT,70)
70 FORMAT(1X,'ARE ALL INPUTS CORRECT ')
READ( ! IN, 80, ERR=60, END=9999) ANS
80  FORMAT(A1)
IF(ANS.EQ. 1THN)GO TO 10
RETURN
9999 CONT INUE
CALL EXIT
END

e e, S Y
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SUBROUT INE UNITS

C ROUTINE FOR CONVERTING TO METRIC UNITS
C COPIES WORKING ARRAY W INTO OUTPUT ARRAY WW

COMMON/WARRAY /W(700)
COMMON/WWARAY/WW(700)
COMMON/WWWARY /WWW(700)
COMMON/UNIT/ ! IN, 1OUT

COMMON/M1SC/NC, JFKS, TFLAG,MFLAG, ANS1

INTEGER TFLAG, ANSt

DO 1000 I=1,700
WWW(L)=WW(1)
WWCI)=W(1)

1000 CONTINUE
C MFLAG = 0 ENGLISH UNITS

wmw e W N

IF(MFLAG.EQ.0)GO TO 2000
W(12)=W(12)%3,28084
WW(13)=W(13)%3,28084
WW(22)=W(22)*3,28084
WW(25)=W(25)*3,28084
WW(202) =W(202) #3,28084
WW(205)=W(205) #3,28084
WW(3354)=W(354)%3,28084
DO 1 1=571,580
Ww(l)=W(l)%3,28084

00 2 1=101,200
WW(l)=W(])%3,28084

D0 3 1=401,450
WW(I)=W(])%3,28084

D0 4 1=451,500
WW(l)=Ww(l1)*1,8

DO 5 I=501,550
WW(1)=W(1)*0,0208855
WW(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
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SUBROUT INE OLTPUT ORIGINAL Frow 1y

c OF POOR QUALITY
C ROUTINE TO CREATE INPUT FILE FOR LANMIN
c
C FNAMA =~ OUTPUT FILENAME (INPUT FILE FOR LANMIN)
COMMON/WARRAY/W(700)
COMMON/WWARAY/WHW(700)
COMMON/WWWARY /WWW(700)
COMMON/UNIT/ 1IN, lOUT
COMMON/PCGEFF/TMCP(50) , TCPM(50) , NCPMT
COMMON/TITLE/TITLI
COMMON/MI SC/NC, JFKS, TFLAG, MFLAG, ANS1

COMMON/ STRM/ | STRM, NNC
c
INTEGER ANS, TFLAG, ANS1
CHARACTER*20 FNAM4
CHARACTER*72 TITL1
DIMENSION 15(5)
c

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 IS THE NAME OF THE OUTPUT FILE TO BE CREATED ?1)
READ(1IN,25,ERR=10, END=9999) FNAM4
OPEN(UNIT=8,F ILE=FNAM4 , STATUS= "NEW' , ERR=8,88)
25 FORMAT(A20)
C WRITE ""TA TO OUTPUT FILE ACCURDING TO PROGRAM INPUT CONTROL
C PARAME: . OF PREVIOUS CASE
26  CONT(NUE
IF(JFKS.NE,0)GO TO (100,9999,30,30,100,30) , JFKS
30 IF(TFLAG.NE.1)GO TO 33
WRITE(IOUT,31)NC
31 FORMAT(1X,'DO YOU WISH TO CHANGE THE TITLE FOR CASE ',13)
READ (1 IN,32,ERR=30, END=9999) ANS
32 FORMAT(A1)
IF(ANS.EQ.1HN)GO TO 52
33 WRITE(10UT,40)NC
40  FORMAT(/,1X,"WHAT IS THE TITLE FOR CASE ',13,0 7 1,5%,
$ '(NOTE: 72 CHAR. LIMIT)?Y)
READ(! IN,50,ERR=33,EN'=9999) T | TL1
50 FORMAT(A72)
c TITLE ===
52 WRITE(8,55)TITL1
55 FORMAT(A72)
C =--- TIMING PARAMETERS AND PRINT CONTROL ====
WRITE(8,60) (WW(1), 1=1,8)
60 FORMAT(3F20,3)
IF(JFKS.EQ.3.0R, JFKS.EQ.6)GO TO 100
C ~emcocnnncan NUMBER OF TIME DEPENDENT TRAJ TABLE ENTRIES ==
WRITE(8,70)WW(50)
70  FORMAT(3F20.3,2F10,3)
N=WW(50)+.001
NT=50+N
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WRITE(8,70) (WW(K),WW(K+50) , WW(K+100), WW(K+160) , WW(K+600) ,
$ K=51,NT)
c CASE DATA ~e==cee

C IF 1ZFLAG = 1 THEN THE 2ERO VALUE FOR THE W MUST BE PRINTED

100 J=9

110 JS=1

120 IF(JS.GT.5)G0 TO 130
|ZFLAG=0
IF(J.GT.49.AND. J.LT,.201)J=201
IF(J.GT.210,AND. J.LT,.261) =261
IF(J.6T.700)60 TO 200
IF(J.EQ.641)J=J+1
IF(WW(J) .EQ.0.0.AND.WWW(J) .NE.0.0) I ZFLAG=1
IF(WW(J).NE.0.0.OR, IZFLAG.EQ.1)15(JS)=J
IF(J.EQ.649.,AND,.WW(J) .GT.0.0)GO TO 300
IF(WW(J).6T.1000.0.0R. WW(J).LT.1.0,AND.WW(J).GT.0.0)GO TO 400
IF(WW(J) .NE.0.0.OR, IZFLAG.EQ.1)JS=JS+1
J=J+i
GO 70 120

WRITE CASE DATA TO OUTPUT FILE
130 WRITE(8,80) (1S(K),WW(IS(K)),K=1,5)
80 FORMAT(5(13,F9.4,1X))
81  FORMAT(5(13,F9.7,1X))
82 FORMAT(5(13,F9.1,1X))
G0 TO 110
C ===ccowcece WRITE PROGRAM INPUT CONTROL PARAMETLRS FOR CASE ===
200 1S(JS)=641
WRITE(8,80) (1S(K),WW(IS(K)),K=1,JS)
C CHECK FOR STREAMLINE CASES ====ecece
IF(ISTRM.EQ.1)GO TO 500
250 CONTINUE
IF (INSERT.EQ.0) JFKS=WW(641)+.0001
IF(JFKS.EQ.2)CLOSE(UNIT=8)

RETURN
c PRESSURE COEFFICIENT INPUT TABLES ===
300 CONTINUE

WRITE(8,80) (1S(K),WW(IS(K)), K=1,JS)

WRITE (8,90 )NCPMT

90 FORMAT(13)
WRITE(8,95) (TMCP(K), TCPM(K) ,K=1, NCPMT)
95 FORMAT(2F10.6)
J=J+1
G0 TO 110
C - OPTIONAL FORMAT FOR WRITING CASE DATA TO OUTPUT FILE =eecec=
400 CONTINUE
IF(JS=1,GE.1)WRITE(8,80) (1S(K),WN(1S(K)),K=1,JS=1)
IF(WW(J).LT.1000.)WRITE(8,81)J,WN(J)
IF(WW(.!) .GE, 1000.)WRITE(8,82)J, WW(J)
J=J+1
GO TO 110
C ~===== COPY STREAMLINE CASES FROM TEMPORARY STREAMLINE FILE ==
500 CONTINUE
READ(4,80)J1,W(J1),32,W(J2),d3,W(JI3),J4,W(J4),d5,W(J5)
READ(4,80)J6,W(J6)
WRITE(8,80)J1,W(J1),92,W(J2),93,W(J3),J4,W(J4),35,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 CHOOSE PROGRAM INPUT CONTROL PARAMETER FOR LAST STREAMLINE CASE
510 CONTINUE
WRITE(10UT,520)
520 FORMAT(//,10X," INPUT CONTROL FLAG',//,
1X,'1. NEW CASE FOLLOWS USING TITLE,TIMING AND TRAJ. ',
/,6X,'DATA FROM PREVIOUS CASE',/,
1X,'2. END OF INPUT (LAST CASE)',/,
1X,'3, NEW CASE FOLLOWS USINC TRAJ.DATA FROM PREVIOUS ',
'CASE.?,/,6X,'NEW TITLE AND TIMING. INITIAL CASE DATA !,
'UWANGED. ! p/' '
1X,'4, NEW CASE FOLLOWS USING NEW TITLE,TIMING,TRAJ. *,
'AND CASE DATA.',/,6X,'(INITIALLY ZERO W ARRAY)',/,
1X,'5. SAME AS (1) EXCEPT ZERO ALL CASE DATA FROM !,
'PREV IOUS CASE?',/,
1X,'6. SAME AS (3) EXCEPT INITIALIZE ZERO ALL TIMING ',
'AND CASE DATA!,//,
1X,'OPTION SELECTED ?')
READ( 11N, #, ERR=510, END=9999)W( J6)
WRITE(8,80)J6,W(J6)
CLOSE(UNIT=4, STATUS=*DELETE")
NC=W(647)+,0001
GO TO 250 ORIGINAL PACE 18
8888 CONTINUE OF POOR QUALITY
WRITE (10UT, 8889) FNAMA
8889 FORMAT(/,1X,'CANNOT OPEN ',A20,/)
GO TO 10
9999 CONTINUE
CALL EXIT
END

AP AAALAAPLANA
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