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1.0 INTRODUCTION

The Streamtube Curvature Program (STC) has been developed to pre-
dict the inviscid flow field and the pressure distribution abouil naceiles
at transonic speeds. While this program is a basic tool for the caicu-
lation of the overall forces on nacelles, it is well understood that the
effects of boundary layer friction drag and displacement of the inviscid
flow must be included to obtain accurate performance predictions. The
displacement of the inviscid flow effectively changes the body shape,
thus altering the inviscid pressure distribution. The summation of pres-
sure-area forces taken over the body can be seriously in error when this
displacement effect is not included.

The coupling of a boundary layer solution with the inviscid STC
analysis allows inclusion of displacement effects as well as a complete
evaluation of all nacelle forces, including friction, and the prediction
of boundary layer separation. The turbulent boundary layer method selected
for use with the STC program is the integral method of Stratford and Beavers
described in detail in References 1 and 2. This report is concerned with
usage of the coupled STC-SAB (Stratford and Beavers) program. Included in
this manual are descriptions of the principal boundary layer tables, and
the revised program input and output.



2.0

PROGIAM DESCRIPTION

The Streamtube Curvature (STC) and the Stratford and Beavers
Boundary Layer (SAB) routines have been combined as a composite program
for cvaluation of boundary layer displacement effects and friction drag,
as weoll as solution of the inviscid problem. The following sections
deal with the coupled STC-SAB solution procedure, including a description
of the principal SAB routines and the storage regions for input and cal-
culated boundary layer data.

2.1 Coupled STC-SAB Solution Procedure

The STC program and its use are described in References 2 and 3.
The SAB section represents an extension of the current capabilities of
the existing version of STC to include boundary layer effects, namely
inviscid flow field displacement, friction losses, and turbulent boundary
layer separation. The géneral calculation procedure for the coupled

STC-SAB solution is as follows:

1.) Initially, the STC program is executed to obtain the pressure

distribution on the solid boundaries at a given refinement or
convergence level.

2.) Upon completion of the inviscid solution, the SAB routines are

entered to calculate the boundary layer growth on specified solid

surfaces and store the '"least squares'" smoothed displacement
thickness information in the boundary layer tables. Boundary
layer parameters such as momentum thickness, displacement thick-
ness, and skin friction coefficient are printed immediately
after the normal STC boundary output. If the boundary layer

has separated, the location of the separation point is indicated.

3.) The STC solution may now be restarted using boundary information
corrected for displacement effects. The adjusted inviscid pres-
sure distribution is then used for another pass through the SAB
boundary layer calculation routines.

4.) Steps 2.) and 3.) may be repeated until a desired level of con-
vergence is attained. Note that no program control, such as
weighting of consecutive §* values, is imposed on the coupled
solution iteration. Continuation of the solution is entirely
controlled by the user.

Normally, three (3) to four (4) consecutive passes through the coupled
STC-SAB program should provide adequate convergence of the adjusted in-
viscid pressure distribution.
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SAB Subroutines - STC Interface

The SAB control and calculation routines are located in the output
overlay (2,2) and are called by subroutine WRIBDY after the inviscid
boundary data are printed. The sequence of subroutine calls is as foilows:

1.)

2.)

3.)

L.)

Initially, WRIBDY calls LBDYBL (located in overlay (0,0)) to
determine if a boundary layer is to be calculated for the given
solid boundary. If yes, subroutine SAB is called with the bound-
ary name given.

Subroutine SAB determines the number of active points on the
boundary using the information (surface distance SW) calculated
in WRIBDY. Three types of situations may exist:

TYPE = 1 Boundary layer initiated at a stagnation point SW(1l).

TYPE = 2 Axisymmetric spinner on the axis. Boundary layer is
initiated at the last zero radius point, SW(NI).

TYPE = 3 Boundary layer is started at a stagnation point down-

stream of the start of the boundary. An initial
"equivalent" flat plate distance must be supplied.
The boundary layer history upstream of the stagnation
point is ignored.

Subroutine SABBL is called by SAB to calculate and print boundary
layer information. The output quantities are described in detail
in section 4., During the course of calculating the normal bound-
ary layer parameters, the Stratford separation parameter F (de-
scribed in Reference 2) is evaluated for all adverse pressure
gradient regions. If the preceding parameter indicates a bound-
ary layer separation, the calculation is terminated and the re-
maining locations in the 6* table are filled with the displace-
ment thickness at the point preceding the separation point. The
output in this case includes only the data prior to and including
separation.

Subroutine SAB finally calls BLTBBL to stoge the smoothed dis-
placement thicknesses and their derivatives in the boundary layer
data table. In this process, the flow adjustment table and the
station table are moved up in memory to accommodate the boundary
layer data. If enough room in the TABLES storage area is not
available, a comment to this effect is printed and the boundary
layer input table is altered to reflect no boundary layer presence.
Upon restart, no displacement thickness correction will be applied
to this boundary. The above condition may be alleviated by pro-
viding additional storage in the TABLES area, as described in
Reference k.
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The interface with STC is provided on restart through subroutine
BDYPTM, which determines the location of orthogonals intersecting
the solid boundaries. Interpolated corrections are applied to the
boundaries using the following relations:

Upper Boundary

B _ 4
cbc ¢b ds
) (
Rc = Rb - § cos ¢c)
*
Z = Z + 6 Sin (¢)
c b c

ds *
¢c - ¢b T as
R = R + 3 cos (o)
cC b C
z vA 8" sin (¢ )
c b sin d,c

If the boundary layer on the solid surface is separated, a comment
to this effect is printed each time the boundary is accessed to
calculate an orthogonal intersection. When this situation is en-
countered, the user is advised to discontinue the calculation,
since the displacement thickness information downstream of the sep-
aration point is in error.

Listings of the SAB subroutines and the STC routines altered for bound-

ary layer capability are given in Appendix 8.1.

b4
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2.3 Program Nomenclature

Communication between the STC routines and the SAB routines is ac-
complished by the use of labeled common. The principal dat: storage zrcas
utilized by both STC and SAB are the boundary layer input table and *’' o
boundary layer data tables. These regions are described in detail in this
section. The remaining labeled commons are given alphabetically following
the description of the main boundary layer tables. Within each block,
variables are listed according to the position occupied in the block.
Erasable temporary storage is used for communication between WRIBDY and
the boundary layer subroutines. Variables listed in this block are the
names used in SABBL. 1In all cases, the pertinent dimension and type in-
formation are included with the variable name (R = Real, I = Integer,

L Logical). Variables normally containing BCD data are typed as
H Hollerith, even though they may have real or integer names.

urm

Boundary Layer Input Table

The boundary layer input table is stored in labeled common BLBDY.
Input boundary layer information as supplied on page STC/Sheet-~-2 of the
input sheets are read by routine RBD. The resulting table consists of
the following three items stored serially for each boundary:

Variable Name Type Description
BLB(1) H Boundary name
BLB(I + 1) I Indicator designating whether a

boundary layer calculation is to
be performed.

O - No

1 - Yes

BLB(1 + 2) Initial equivalent flat plate
distance to first point on boundary.

The subscript I ranges from 1-58 and is incremented by 3 for each boundary.
Information for a maximum of twenty (20) boundary layers may be stored;
viz,

Common /BDBDY/BLB(60)

Boundary Layer Data Tables

The framework of the STC program is designed to allow flexibility
as to the configuration to be analyzed. For example, very weak limits
are placed on the number of flow boundaries and the number of channels
into which the flow is split. To allow flexibility, the bulk of the cal-
culation data is saved in singly dimensioned arrays. Within each array,

-5-



the data are packed together to maximize storage efficiency. Information
such as the boundary coordinates and flow properties is compactly stored
in a single array, TABLES, so that only the total amount of information
saved is limited by the array size. No limit is placed on the amount of
information to be placed in any one Table of which there are currently
six:

o Channel input table

o Boundary table

o Table of convected properties

o Table of wake displacement thickness

o Flow adjustment table

o Station table

Boundary layer data in the STC-SAB program are stored in the TABLES
region immediately before the flow adjustment table. A subtable for each

boundary layer is constructed and the information is stored in the following
order:

Variable Name Type Description

BNAME I Boundary name

LBLNXT I Pointer to the next boundary
layer table

NSEP I Index pointing to separation
location (normally O)

DUMMY

SWREF R Reference distance for alteration
of coordinates in the boundary layer
table; viz, boundary origin

SIGN R Boundary type
-1 Upper boundary
+1 Lower boundary

SW(1) R Distance along surface

*

DSTAR(1) R Smoothed displacement thickness ( & )

DDSTAR(1) R Slope of smoothed displacement
thickness (d§ /ds)

SW(2)

DSTAR(2)

DDSTAR(2)



The boundary layer data table is located between LDO and LDE in

the tables region.
after LSE.

STC-SAB Labeled Commons

The index limits LDO and LDO are stored in /IXORIG/

RW(100)

Common Variable Name Type Description
BLDTA BDNAME I Boundary name
LOWER L T = Lower boundary
F = Upper boundary
IBTYPE I Initial condition indicator
1 = Boundary layer initiated
at stagnation point SWBL(1)
2 = Axisymmetric spinner
= Boundary layer initiated
at a mid-boundary stagnation
point
N1 I Index of first point in SWBL
table
NI I Index of last point in SW
table ‘
CAPX1 R Equivalent flat plate distance
from boundary layer origin to
first calculated boundary layer
point.
BLSEP NSLOC 1 Index of separation point in
SWBL array (normally O)
CGRAV CG R Gravitational conversion con-
stant in consistent units
ERASE 2 DSTAR(100) R "Unsmoothed" displacement
thickness "
SWBL(100) R Distance along surface
Zw(100) R Axial coordinate (Z, X)
on solid surface
R Radial (R) or normal (Y)

coordinate on solid surface
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Common Variable Name Type
DSTR(100) R "Smoothed" displacement
thickness 3*
DDSTR(100) R Derivative of "Smoothed"
displacement thickness
(ds* /ds)
VE(100) R Velocity at edge of boundary
layer
MACH(100) R Mach number at edge of boundary
layer
MACHSQ(100) R Square of MACH
cr(100) R Pressure Coefficient
C =2(P-P)/YP M2 M >0
P s 8 o o
C =0 M<.l
p )
PQPT(100) R Static to total pressure ratio
PW(100) R Static pressure on surface
REXP (100) R R *x* | 1.25 used in boundary
layer calculation
PR(100) R Boundary layer parameter
MACH
[ 1+.2 * MACH ] * REXE
CAPX(100) R Equivalent flat plate distance
along surface
REBL RESTBL L Boundary layer restart indicator
F ~ Normal option
T -~ Restart - restore tables
VISCOS TREF R Reference temperature for dynamic
viscosity calculation
MUREF R Viscosity at reference temperature
SCON R Sutherland constant for fluid;

used in viscosity calculation



3.0 STC-SAB PROGRAM INPUT

Program input to the STC program is unchanged for the coupled STC-SAB
version and is described in detail in Reference 3. The four (4) distinct
card input sets read by the program are:

- 1.) Input sheet O Identification information
2.) Input sheet 1 ‘Overall input data
- 3.) Input sheet 2 Boundary coordinates
4.) 1Input sheet 3 Channel flow properties
- The above input sheets, revised for the STIC-SAB program, are given in

Appendix 8.2. Since the revised sheets are essentially identical to the
original STC input sheets, only the changes applicable to the boundary layer
calculation will be discussed. '

3.1 Overall Input Data

- The normal option exercised in the STC program is to specify pressures
and temperatures in dimensionless form normalized by the free stream ambient
pressure and temperature. When the SAB boundary layer option is chosen,
- however, pressures and temperatures must be given in dimensional form.
. Also, several additional parameters must be specified to define the fluid
viscosity and thermodynamic quantities.

Parameter . Description Preset Value

TREF Reference temperature for 518.688 °rR
- viscosity calculation

MUREF Reference viscosity at 1077 1bm/in sec.
- ‘ TREF

SCON Sutherland Constant for air 198.6 °r
- CG Gravitational conversion 32,174 ft-lbm/lbf sec?

constant

— Within the program, viscosities are calculated using the following

Sutherland relation:

- B = ”ref'( z )3/2

( Tref + S )
ref T+ S



Since lengtlh units of inches are normally used, no attempt has been made
to presct necessary quantities to their metric MKS values. The units used
must be consistent, and the gas constant RG and necessary pressurcs (PSO or
PT0O) and temperatures (180 or TI0) must be given in the proper units. With
the viscosity and CG specified as above, the proper values and units are:

*

Units
R, Z inches
PTO, PSO 1b f/in2

o)
TT0, TSO R

[¢]

RG 1716.2 ft lbf/lbm R
VMG1 [106 ft/sec .
VMG2 [100 ft/sec

3.2 Boundary Coordinates

Input to specify a boundary layer calculation is supplied in the
$A numelist with the boundary coordinates. The preset option is to not
calculate a boundary layer on the given surface. The necessary input to
specify a boundary layer calculation is as follows:

Parameter Description Preset Value
BL F - No boundary layer F

T - Boundary layer

CAPX1 Equivalent flat plate distance o
from boundary layer origin to
the first calculated boundary
layer point

The latter parameter CAPX1l may be calculated as follows:
S

+1 1 a
CAPX1 = — f Pr ds
Pra
S .
orig
where a = O Planar flow

a =1 Axisymmetric flow

M b

1+.2M2

})

1]

See Table I for other sets of consistent units

—-10-



.0 S1IC-SAB PROGRAM OUTPUT - SAMPLE CASES

The standard output from the STC program is divided into s8ix sections:

1.) Card input and preliminary printout

2.) Input and calculated boundary coordinates and angles
3.) Solution history

%.) General input and output data

5.) Flow field data along orthogonal lines

6.) Calculated flow data along field boundaries and final channel
momentum balances

Output from the SAB portion of the STC-SAB program appears after the in-
viscid boundary data for each solid surface with a boundary layer. The
designation of BL = T or BL = F appears with the above printout of the
"input and calculated boundary coordinates and angles", Additional related
boundary layer output will be printed by BLTBBL if the TABLES area will not
accommodate additional boundary layer data. Also, on restart, printout will
be produced by BDYPTM if a separated boundary layer is present on the perti-
nent boundary being accessed.

4.1 Standard SAB Boundary Layer Output

The standard output from the SAB portjon of STC cqusists of the
boundary layer parameters at each grthogonal jintersection of the boundary.
The initial qutput consists of a bold heading specifying BOUNDARY LAYER.
This is followed by the boundary layer parameters.

Variable Description
Xw Axial coordinate
THETA Momentum thickness
3
0=f PV <1 - %——)dn
A e
0 e e
DSTAR Displacement thickness
d
. bV
2 (- gy )
fe) e e ’
DELTA Boundary layer thickness §
S
REX Local Reynolds Number Re = %ve
x
e

-]l



Variabloe

CAPX Equivalent flat plate distance along
surface

)
X = ——-la1 f Prlds
Pr
S
1 4
z M
where P =
1 + .2M2
a = 0 Planar flow

a = 1 Axisymmetric flow

CF Skin friction coefficient
T
C, = "2
PV
1/2ee
Ty = Shear stress at solid surface
SW Distance along surface
DSTR "Smoothed" displacement thickness 'Y
*
DDSTR Derivative of DSTR (dé§ /ds) used for
correcting the local flow angle
SEP Separation flag. Normally blank,
appears as SEP if the boundary layer has
separated
F Stratford separation parameter

The Stratford separation parameter is defined as follows:

1/2 - 0.1

- dC

ds Mz

This parameter is only calculated in an adverse pressure gradient

(ap /ds > 0) and appears as 0.0 in regions of favorable (dP /ds<O0) or
7ero pressure gradient. The distance along the surface S is taken as the
distance from the beginning of the adverse pressure gradient region.
Also, M, is the Mach number at the minimum pressure point. For practical
purposes, separation is assumed to occur if F attains a value of 0.5 or

~12-



greater. When separation occurs, the boundary layer calculation is termi-
nated and printout only appears up to the separation point. The integrated
friction drag for the surface is printed below the tabular data and is not
calculated for a separated boundary layer.

4.2 Related Boundary Layer Output

The boundary layer data tables are built by subroutine BLTBBL at the
end of the problem. If a boundary layer on a given surface is specified in
the boundary layer input table and there is insufficient storage in the
TABLYES region to accommodate all the data, the following output will occur:

TABLE SPACE EXHAUSTED--BOUNDARY LAYER DATA

UPPERI, " "
FOR ILOWER f BOUNDARY '"boundary name" NOT SAVED

The above comment serves as a warning to the user to increase the available
size of the TABLES area. Following the printing of this comment, the cal-
culation switch in the input table is turned off.

If subroutine BDYPTM detects a separated boundary layer in the course
of interpolation for the displacement correction, the following comment
with boundary name and separation location appears each time the boundary
is accessed:

*» WA RNTIN G »xx SEPARATED BOUNDARY LAYER, BOUNDARY = "boundary name"
SW = XXXXX

Since displacement thicknesses downstream of the separation point are in
error, the user is advised to terminate the problem at this stage.

Intermediate diagnostic printout of the boundary layer data table and
the interpolated displacement data may be obtained by setting PDUM(15) = O,

however, this printout is seldom useful to the normal user.

4,3 Sample Cases

Two sample cases have been selected to illustrate the input/output
for the STC-~-SAB program. The first case consists of the unseparated
boundary layers on the inlet and cowl surfaces of a NASA Inlet No. 8 opar-
ating at M = .8 with a mass flow ratio of 0.8093. This example case is
identical Yo the one given in the STC users manual (Reference 3 ) with
cxception of the presence of the boundary layers. The input and output for
this problem is given in Figure 1. Three (3) passes through each program
are shown with MAXIT = 8. On the third pass, the STC tolerance was reduced
from 1. to .001 to obtain more accuracy in the inviscid solution.

-13-



e sccond case illustrates the boundary layer on a Z«D circutar
arc in a wind tunnel at M = .663. The input/outputl is given in
Figure 2, As indicated in the output, boundary laycer sceparation occurred
at SW = 19.876. Upon restart, the previously described warning comment is
printed each time the boundary is accessed, Figure 3 shows thc comparasorn
of the STC-SAB results with test data, and illustrates good agreement - it
the separation location. Discrepancies in the pressure distribution may
be accounted for by the presence of upstream boundary layer fences and
bleed parts which caused the flow in this region to be three dimensional.

GENERAL OPERATING PROCEDURES

The STC-SAB program described herein may be run on any Control Data
6400/6600 machine operating under SCOPE 3.0 or a higher level operating
system. In general, operating procedures will differ from site to site.
The following comments on deck set-up and operating instructions are re-
stricted to the program as installed at the NASA Langley Research Center.
Minimal changes should be necessary for successful installation at other
CDC sites.

A large version of STC-SAB resides in source and absolute binary
form on permanent (data cell) disc storage. This version is capable of
handling 768 field points and has a TABLES storage region 2200 locations
in length. Should this space be inadequate, the length of this latter
region may be changed using the procedures given in Reference 3. The
installed version will execute from the absolute binary file using a field
length of 106K.

As indicated in Reference 4, a partially completed STC problem may
be rostarted using the output data from a previous STC execution. When
used for a boundary layer run, the output tape also contains the boundary
layer data from the previous run. If TAPOT and TAPIN are specified as T
and TAPE2 and/or TAPEl are not assigned to a tape file, the system will
assign them to disc. Hence, consecutive boundary layer restart cases may
be run by simply setting TAPIN and TAPOT to T on all cases after the first.
The general procedure for carrying out a boundary layer iteration would be
to run a given STC problem to a specified refinement/or convergence level
and then run successive restart cases at the same level to converge the
combined inviscid - boundary layer problem. For example,

14



A% \V4
;A STC F

MAXIT = 8,
$ .

original STIC input

BL 1 STC T
iteration] $A
1 MAXIT = 8,
%
BL 1 STC T
iteration ] $A
2 MAXIT = 8,
$
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STREAMIUBE CURVATURE PROGRAM
WITH BOUNDARY LAYER

Oct. 1972 Page of
Overall Input Data STC/Sheet-1
§€7 input tape? output tape?
T or F T or F
1 STC

Mach number, ambient pressure and temperature, fluid properties
$A (1.) (1.) (1.) (1.4)
MACH@= , TS@= , PS@= » RG= s GAM= ,

Highlight radius, maximum body radius, body closure tolerance

RHL= s RM= , TTE= ,
axisymmetric or planar?

(T) or F
AXI= s

spacial grid refinement criteria, see notes

GR(1)= ’ » ’ ’ ’ i ’ ’

SGR(1)= s ’ ’ ’ ’ ’ ’

NGR= s

GZ(1)= ’ ’ ’ ’ > ’ ’

SGZ(1)= ’ » ’ s ’ ’ ’

NGZ= s

maximum Mach number increment between grid points

streamwise normal
direction direction
0.1) (0.1)

VMG1= [y VMGZ= ]
maximum number of refinements
MAXIT= .

fluid reference temperature, reference viscosity, Sutherland constant,
units conversion constant

(518.7°R) (10 °lbm/in.sec) (198.6°R) (32.174 ft-lbm/lb, sec?)

TREF= » MUREF= » SCON= , CG= s

$
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STREAMTUBE CURVATURE PROGRAM
Oct. 1972 Page of
STC/sheet-2

Boundary Coordinates

boundary channel

name name
VA7 X7
2 BDY
upper boundary? angle input? boundary layer? equv. flat plate distance
T or F T-no, F-yes T-yes, (F-no) to boundary layer origin
(0.)
SA @JPPER= , ZROPNLY= , BL= ,  CAPXI= ,
Z R ANGD
B(1)= > s ’
’ ’ s
, ’ ’
s > s
s ’ >
s s s
’ ’ ’
s ’ ’
> ’ ’
’ ’ s
) ’ s
’ ’ s
s s ’
s ’ s
s ’ ’
s ’ ’
s ’ s
, s >
s ’ >
s s ’
’ ’ s
$
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STREAMTUBE CURVATURE PROGRAM

Feb. 1972 Page of
Channel Flow Properties STC/Sheet~3
channel
name
3 CHN
SA
ratio of flow rate
specific gas may be
heats constant adjusted?
(1.4) (1.0) (T) or F
GAM= , RG= » VARY= ,

stagnation properties, see notes 3 and 4
total temp total pressure

TT@= , PT@= ’

Mach no. static temp static pressure

MACH@= , TSP= , PS@= R

flow area normalized by AHL'

A®= s
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General Instruction and Notes for Sheet-1 of the STC Input Forms

The STC Program computes the subsonic and transonic field of inviscid flow
past (and within) arbitrarily shaped planar and axisymmetric bodies. 1Inlet
and exhaust nozzle flows wherein there may exist jet streams with differing
energies are typical applications. An optional boundary layer analysis
(SAB) is included to evaluate friction losses and displacement of the

inviscid flow.

The total flow is composed of one or more streams, the properties of
which are to be listed on Sheet-3 (except as noted below). Each stream
occupies a ''channel" which is identified by a one to six character
alphanumeric word. Each channel must be bounded, at least in part, by
an "upper boundary'” and a "lower boundary". Each boundary is also given
an identifying one to six character name and the coordinates are listed
on Sheet-2. The following sketch illustrates the naming of channels
(CHN) and boundaries (BDY).

P SN NS 2 N N R S N T S W s | Ak d bl ke I R T S S N T 1 B I W e v 3

/

CHN=INEJ

BDY=SPINNR — 7
BDY=INLE ¢~

BDY=NOZ0OD
BDY=NOZID

An external flow channel must be named EXT, the recommended name for

the inlet capture flow channel is INT, and the far-field interface
boundary must be named FF. Otherwise the selection of the channel and
boundary names is arbitrary. The special channel names EXT and INT cause
extra streamlines to be placed in the first refined grid. The boundary
name FF indicates that the boundary condition on FF is to be obtained

from an analytic far-field solution.

There 1s no specific limit to the complexity of the flow field in regard
to the number of channels or the number of boundaries. Limits are set

on the total amount of data which may be input.
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The solution method consists of constructing a grid of streamlines and
orthogonal lines. Starting with two streamlines per channel (one for
each boundary) and an orthogonal passing through the first and last

point of each boundary, the grid is automatically refined by dividing

the grid intervals in half and in half again as required. The numerical
resolution, the solution accuracy and the computer execution cost are

all directly related to the extent of grid refinement. The input variable
MAXIT determines the maximum number of refinements. Providing this limit
is not exceeded, the grid will be refined, locally as required, until

the spacing of orthogonals and streamlines is less than the value deter-
mined from the SGR and SGZ tables and the Mach number difference between
any two points on a streamline or an orthogonal line is less than VMGl
and VMG2, respectively. Grid size values versus radius (or y-ordinate)
are to be tabulated after SGR and GR, respectively. NGR is the number

of entries in each list. Grid size versus the axial coordinate is to

be tabulated after SGZ and GZ, respectively. NGZ is the number of GZ
values. If dimensional values of RG, TSO and PSO are input (see Note 6),
then VMGl and VMG2 must have units of velocity rather than Mach number.

See supplemental notes for additional details.

A partially refined grid may be saved on tape by specifying a T in
column 24 of the first card, or read from a previously created tape

by specifying at T in column 14.

1f TAPE 1 and/or TAPE 2 are not assigned via a REQUEST card, they

are assigned to disc. This allows the user to obtain output for a
given refinement level and provides the option of changing input
parameters on the restart. For the restart case, specify a T in
column 14 of the first data card and include in the $A list only

those input quantities (viz; MAXIT) which differ from those originally

input.

In the initial calculation grid, an orthogonal line will pass through
each leading and trailing edge point and through each sharp corner point
(i.e. a point on the boundary with an angle discontinuity). It is not

possible to analyze a configuration in which two or more of these points
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11.

are approximately opposite to each other. For example, if a configura-
tion contains more than one leading edge, the edges must be staggered

relative to the streamwise direction.
A free stream Mach number is specified by supplying a value of MACH®.

Perfect gas assumptions are employed and the levels of ambient pressure
and temperature may be dimensionless (TSO=PSO=RG=1) or dimensional.
Dimensional values in a consistent set of units as described in the
STC-SAB User Manual must be supplied if boundary layer calculations are

requested.

A reference (or highlight) area is calculated from the input value of
RHL as follows:

axisymmetric: AHL =7 RHL2

planar: Agr = vy = Ry

This reference area (or Ay in the planar case) is used for defining the

mass flow for each channel. See STC/Sheet-3 note 5.

Computed pressure drag forces are normalized by the (maximum) body area

where

axisymetric: Am = 7 Rm2

planar: Am = Aym = Rm
Finite trailing edge thickness is permitted; the maximum thickness,

or body closure tolerance, is to be supplied after TTE.

On this and the following input sheets, the values inqparenthesis are

used if other values are not input.

For boundary layer cases, supply a reference temperature, reference
viscosity and a Sutherland constant if different from air values. The

following sets of units may be used:
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Units

Parameter Dimensionless(STC) English(in.) English(ft.) MKS
L any in. ft. M

PS0,PTO *atm psia psfa N/M2
TSO,TTO *atm °R °R °K
TREF - °R °R °K
MUREF - lbm/in.sec  lbm/ft.sec kg/m.sec
SCON -~ °R °R °K
RG 1 ftz/sec2°R ftzlsec2°R J/kg °K
CcG - ft-—l.b/lbfsec2 ft—lbm/lbfsec2 (unity)
VMG1,VMG2 *k ft/sec ft/sec m/sec

*atm - Normalized by ambient conditions

** -~ Dimensionless (values are approximately equal to a

Mach number difference)

Notes for Sheet-2 of the STC Input Forms

Use one of these sheets for each boundary. Supply a one to six character

name to identify the boundary in column 14 of the first card. Also
indicate the name of the channel to which the boundary is adjacent in
column 24. On the second card indicate whether the boundary is above

(UPPER = T) or below (UPPER = F) the channel.

The upper or lower "contour” which bounds a given stream may be composed
of several "boundaries". 1In this case, an input sheet must be completed
for each boundary; the last point of the first boundary must have the
same coordinates as the first point of the second boundary, and so forth.
This option is useful when considering variable geometry configurations
such as flaps or movable nozzle parts. The movable part may be translated

and rotated, as indicated by Note 8, while the fixed part is held stationary.

List values of Z (or X), R (or Y) and the surface angle in degrees at
discrete points along this boundary contour after the symbol "B(1)=".
Points at sharp corners must be listed twice, one time for each angle
which exists at that point. In each interval, the STC Program fits
a locally rotated cubic polynomial. The input points must be smooth

and consistent with the specified angles.
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All points are to be listed in the streamwise direction. For an inlet
lip, the points are listed by starting at the highlight point and then
proceeding around the nose to the trailing edge or downstream boundary.
The internal and external surfaces are listed separately under different
boundary names. However, the coordinates of the first point must be the
same with ANGD equal to +90° for the external surface and -90° for

the internal surface.

It is recommended that the boundary coordinates and angles be obtained
from an analytic definition of the contour, and that around the nose,

angle variations between points be 20° or less.

Pressure and Mach number distribution data will be printed at each
orthogonal intersection with the boundary, and not at each input boundary
point. Orthogonal stations, however, will be placed at any repeated

point in the boundary table. List the same points twice if it is desired
to have an orthogonal placed in that position. (This option is modified
slightly when ZRONLY = T.) Orthogonal stations are always placed at the
beginning and end of a boundary and at a juncture point between boundaries

along the same contour.

If the coordinates but not the angles are known, the third column in the
B-input array may be omitted. In this case specify ZRONLY = T and list the
coordinates twice at any point where a curvature jump or an angle jump
exists. The double points will later be deleted i1f the angle discontinuity
is less than 0.01 degrees. These double points are removed because extra
calculation stations (see Note 5) are usually not desired at such points.
However, the double point angle tolerance, DBLPTS, preset as (.01, may be

input as zero if such double points are to be retained.

With either input option, care must be taken to specify the coordinates
with precision. The round off or reading error of the coordinate data
should be less than A82/(10*L), where AS 1is the local distance between
points and L is some characteristic length, say the length of the cowl.
Conversely, the spacing between points should not be less than (10 6L)1/2
where 8 is the relative accuracy of the coordinate data. The tabulated
output curvatures may be consulted to verify the smoothness of the input

data.
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NACA Series 1 Cowl coordinates are stored internally. With the ZRONLY = T

option they may be selected by listing:

where X Y

1)

B(1) = 991, 1,

Xl, Yl’ Series 1 Segment
YZ’ YZ’
XZ’ Y2,
s Cowl Aft Segment

are the highlight coordinates and xz, Y2 is the position

of the maximum diameter at the end of the Series 1 contour segment.

The input coordinates of a boundary may be adjusted by supplying the

following input quantities not shown on the front of this sheet:

ROTATE

ZPIVOT
RPIVOT

SCALE
ZTRANS
RTRANS

angular rotation in degrees
plvot coordinates

multiplicative constant to be applied to the coordinate data
translation increment in the axial direction

translation on increment in the radial/vertical direction

The order of transformation is rotation, scaling and translation. Hence,

the pivot coordinates are in the same coordinate frame as the input data

and the translation increments are in the rotated coordinate frame after

scaling. It is only necessary to input data for the transformation

operations to be executed.

The normal option assumes no boundary layer (BL = F). If a boundary

layer calculation is desired, input BL = T. Also, supply an initial

"equivalent" flat plate distance for the boundary layer origin to the

first calculation sation if different from 0. (stagnation point)

CAPXI =

Sy

+1

RP3ds

1aP1 S
orig P = [: M
1+ oM

a=1.25 Rex; 108
1.2 Rex, = 10’

4

-87-




Notes for Sheet-3 of the STC Input Forms

Use one of these sheets for each channel to supply entrance flow properties.

(See exception under Note 5).

Of the input items shown on the face of the input sheet, use only those

which are required for the selected options.

The total pressure and total temperature may be input by either of the

following two procedures:

a) Specify TTO and PTO if the stagnation properties are known.
These values may be normalized by the free stream ambient

temperature and pressure.

b) Specify MACHO, TSO and PSO if the static properties and Mach
number are known. Again TSO and PSO may be normalized by the
free stream ambient values. If only MACHO is supplied (TSO &
PSO are omitted) the TSO and PSO values from STC/Sheet-1 will

be used.

If neither of the above is input, free stream values as supplied on
Sheet-1 are used for MACHO, PTO and TTO.

If the gas constant, RG, is different from the value supplied on
STC/Sheet-1, supply the value which applies to this channel. RG, TS@
TTO, PSO and PTO may all be given as dimensionless (normalized by free

stream ambient) or dimensional using a consistant set of units.

Input a value AQ for the determination of the channel flow rate. AO is
an area fraction mormalized by AHL as defined under Note 7 of Sheet-1;
the (dimensional) channel flow area is then the product AO*AHL. The
flow rate for the channel is computed by using one~dimensional relations
from the total properties (as determined under Notes 3 & 4), the
supplied Mach number, MACH@, and the flow area. For internal inlet
channels, specify RHL as the highlight radius and AO as the mass flow

ratio.
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If for any channel the input data on this sheet is not supplied, the
reference properties on STC/Sheet-1 will be employed and the frontal
area calculated at the entrance station will be used. This option is

suggested for an external stream.

Although approximate flow rates must always be supplied according to
Note 5, the program will adjust channel flow rates as required

to meet the zero pressure loading conditions at a trailing edge or to
meet a maximum (choked) flow rate. The number of channels which require
flow rate adjustment is equal to the number of trailing edges. If the
flow rate is not to be varied for this channel, specify VARY = F.
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*DECK BLBLOK
BLOCK DATA BLBLUK
CIMMON /I1XOR1G/ 1DUM1(14),LDO,LDE,IDUM2(17)

- COMMUN /BLBDY / 1BLB(6Q)
- COMMON /VISCDS/ TREF,MUREF,SCON
REAL MUREF
- CUMMUN /REBL / RESTHL
- LOGICAL RESTBL
iy DATA IBLB/6O%0/
DATA TREF,MUREF,SCON/518.688,10.,E~7+201.6/
~? DATA LDO,LDE/1,0/
DATA RESTBL/F/
eEND
-
—e
b-
-
-~
-
o
-~
\:_
-
e
~
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/ $DLOK LBOYKL
FUNCTION LBOYRL(BNAME ,L OWER)

cLBOYBL LOCATE INDEX IN 8L INPUT TABLE
LoGclcat LOWER
INTEGER BNAME
CUOMMOUN /CHDATAZ BDTUL1)+LBNEXT(1),LBZ1 1),
* CHNAME(1)4UP(1),LEDEX{1]),
*x IBT(1),RBT(1),ANGBT(42)
LOGICAL uP
INTEGER BDTy CHNAME , BUNAME
DIMENSION BDNAME(1),LBA(1),LBB(1)
EQUIVALENCE (BDNAME ,ZBT) 4 (LBA,RBT) »(LBB,ANGBT)
CUMMON /CB1TS / IBITS,IBLANK
c LBDYBL=0 IF NO BOUNDARY LAYER
C LBDYBL=INDEX OF BOUNDARY IN BL INPUT TABLE

CUOMMON /BLBDY / BLB(60)
DIMENSION 18LBL60O)
EQUIVALENCE (IBLB,BLB)

C CHECK FOR LOWER=T--( POSSIBLE COLLATED BOUNDARY)
LBOYBL= O
IF( LOWER ) GO TO 100
1 IBL = <2
< IBL = IBL+3

IF( IBLB(IBL).EQ.BNAME ) GO TO 10

f IF( IBLB(IBL).EQ.IBITS .OR. IBL.GE.58 ) CALL ERRORK{6HLBDYBL)

GO 10 2
10 IFL IBLBLIBL+1).EQ.O ) GO YO 12
LBDYBL= [BL

12 RETURN
c LOCATE POSITIGN IN BOUNDARY TABLE
102 LB = LBF(BNAME)

IF( LEDEX{LB).EQ.O ) GO TO 1

LBZ = LBZ1(LB)+3+LB
18 = BDT(LBZ)

110 IBL = =2

120 IBL = [BL+3

IF( IBLB(IBL).EQ.IB ) GO YO 1O
IF{ IBLB{IBL).EQ.IBITS .OR. IBL.GE.58 ) GO TO 140
GO TO 120

140 CALL ERRURK(6HLBDYBL)

END
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CSAB

*DECK SAB

SUBROUTINE SAB(ENTRY)

INTEGER

ON ENTRY=FIRST,
ON ENTRY=LAST,

COMMON /BLDTA /
INTEGER
LOGICAL
COMMON /CB /
COMMUN /CS2 /

COMMON /IXORIG/
*

*
*

COMMON /ERASEZ2/
*

COMMON /ALLCOM/
LOGICAL

GO TO (1y2445)
1 REWIND 4
WRITE (4) (B(I

MAIN SUBROUTINE FOR BOUNDARY LAYER CALCULATION

ENTRY

SAVE ByS2 ON TAPE4

RESTORE B¢S2

BONAME ¢ LOWER IBTYPEyN1yNIsCAPX1
BDONAME

LOWER
B(300)
$2(300)
LHOyLHE, LBTO,LBDE, LTOWLTE, LWO,LWEy LFO,LFE,
LOyLESTA, LSO.LSE, LDO,LDE, LDUM(4),
MO ¢NMoNJ s NFCOLS ¢MAXNJ ¢ MAXOL yMAXNMo MAXLE,
LEOyLEEsLRDyLREJLRD
XI1(100) +SW{LD0)sZW(100)RW(100),DUM(200),
VE(100),DUM1(800)
DUM2(5),AX1A,DUM3(14)

AXIA

» ENTRY

Jo I=S1eNM) 5, (S2(1) 4I=1oNM)

SCAN TABLES TO SET N1

2 IBTYPE= 1
IF( RW(1l).EQ.O

«AND. AXIA ) IBTYPE=2

GO TO (5,8) , IBTYPE

5 DO 6 I=1,4NI
IF( VE(I).EQ.D,
6 CONTINUE
IBTYPE= 3
N1 =1
GO 1O 30
8 DD 1 I=14NI
IFC Rwl1).NE.O.
10 CONTINUE

RETURN

12 N1 = I-1
G0 TO 30

20 Nl =1

CALCULATE BL FOR

30 CALL SABBL

INSERT SMOOTHED DATA INTO

40 CALL BLTBBL
GO TO 50
45 REWIND 4

) GO TO 20

) GO TO 12

BOUNDARY-- (BDNAME)

/BLTAB/

READ (4) (B(I)oI=1sNM)y (S2(1)e1=1,NNM)

50 RETURN



(

i

(

(

«0LCK SABBL
SUBRUOUTINF SARBL
xSABBL

COMMON /0BITS /
EQUIVALENCE

CUMMON /ALLCOM/
REAL
LOGICAL

COMMON /BLOYTA /

- LOGICAL

COMMON /ERASEZ/

l

2
DIMENSION
EQUIVALENCE
REAL

COMMON /VISCOS/
REAL

COMMGY /CGRAVY/ C
COMMUN /BLSEP /

DIMENSION
4
4
3
EQUIVALENCE

DATA PI1/3.14159/
DATA KSEP/3HSEP/

& A%

NSLOC = 0
NZ = N1+l
NT = NI-N1+1
PSO = PSA
TSO = TSA
MACHO = MACHA
IF({ MACHDLEQ.BIT
IF{ MACHO.EQ.D.
MACH{S= MACHO*MA

180 GAM1L = GAM/(GAM
CAPXz = 0.
IF(CAPX1.NE.1)
cve = RG/(GAM-

IF( TTALEQ.BITS
IF{ PTALEQ.BITS
VMAX = SQRT(2.*

BITS BLANK
(BITS,IBITS),y (BLANK,IBLANK)

MACHAPSA,TSALPTA,TTALAXI ,RGyGAM, MACHC(12)
MACHA ,MACHO,MACHOS

AX1
BONAME yLOWER, IBTYPE4NLyNI,CAPX1

LOWER
USTAR(100),SW(100),ZW(100),RW(100),DSTR(100),
DOSTR(100),VE(100) yMACH(100) yMACHSQ(100),CP(1D0),
PRQPT{(100),PW(100),REXP(100),PR(100),CAPX(100)
XWll),YW(L)

(ZWyXW)y (RW,sYH)

MACH,MACHSQ

TREF sMUREF y SCON

MUREF
G
NSLOC

REX(100)THETA(100),DELTA(100),P(100),F1(100),
F20100)sF3(100),CF(100),y ISEP(100)+DCPQDX{1001},
F(100),AVG(100)
+CPK(100),DCPK(100)

(DCPQDX+DOCPK)

S ) MACHO=MACH(NL)
) MACHO=MACH({N2)
CHO

-lo,

CAPX2=CAPX1

i.)

«OR. TTA.EQ.l. ) TTO=TSO*(le+.5%(GAM~1.)*MACHO*%2)
.OR. PTA.EQ.le ) PTO=PSO*(TTO/TSO)**GAM]
GAM1*RG*TT0)

PTOQPU= (1le+(GAM-1.)%*,5¥MACHO*MACHO) **GAM]

CPT = J5%GAM%M
N0 190 I=N1,NI
MACHSQ( 1 )=MACH(I
PRQPT(IN=(CP(I1)*C
Pwll) = PTO*{1l.~-
190 CONTINUE
% CALCULATE EXP
RHOT = PTO/(RG*

ACHO*MACHOD
)*MACHI(L)

PT+1.)/PT0QPO
(VE(T)/VMAX)*%2 ) %%GAM]

TT0)*CG
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210

215

GAMM = J.+(GAM-1.)*,5%«MACHO*MACHO

RHOS = RHOT*GAM*%*(-(1./(GAM=1.1)))

TSO = TTO*GAMM

vV = MACHO*SQRT(GAM®RG*TSO) :

AMU = MUREF*(TSO/TREF) **]1 ,5%( TREF+SCON)/ (TSO+SCON)
AL = (SWINI)-SW(N1))/2.

RE = RHOS*VxAL /AMU

EXP = l.25

IF(REGT.2.€E7) EXP=1l,2
IF(EXP.EQ.1.25) GO TO 205

CON1 = .23

CON2 = .022

CON3 = .028

CON4 = -(1l./6.)

GO TO 210

CON1 = .37

CONZ2 = .036

CON3 = ,046

CON&G = =,2
IFL.NOT.AXI) EXP=0.

DO 215 I=N1,NI

REXP(I)=0.

IF{ .NOT. AXI ) REXP(1)=1.

IF(RW(I).GTe0s) REXPUI)I=RW(]I)*%EXP

PREI) = (MACHUI)/(1.+MACHSQ(I)*.2]))%*4*REXP(])
CONTINUE

#B8% CALCULATE SW,CAPX,REX

220

GAMI2 = (GAM-1.)%*.5

AMU = MUREF*(TTO/TREF)*%) ,5«( TREF+SCON)/ (TTO+SCON)
22 = SQRT(GAM/{ (GAM-1.)*CVYP*TTO))

GAMP = (GAM=-2.)/(GAM=1,)

24A = SCON/TTO

14D = 1o4/(1.424A)

1M = PTO*CG/AMU

CAPX{(N1)=CAPX2

CALL SETM(1,IBLANK,ISEP,100)
DO 20 N=N2yNI1

l N-1

SWD = SWIN)=SW(I)

AINT = (PR(N)+PR(1))*,5%SWD

CAPX{N)= AINT/PR(N)+CAPX{TI)*PR(I)/PR(N)+CAPX2
TTOT = 1.+4GAM12%MACHSQ(N)

1 = MACH(N)*Z1M

3 = TTOT**GAMP

L4 = (le/TTOT+Z4A)%*Z4D

REX(N)=22%21%13%14
CONTINUE

CALL LSPFIT(SWINL),PWINL)NTy SWINL1)sF3(N1)NT,1)

TTOT = 1.+GAM12*MACHSQ(N1)
1 = MACH(NL)

13 = TTOT*%GAMP

14 = (1s/TTOT+24A)*24D

REX(NL)=22%21%713%24
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%C% CALCULATE THLETA,DSTARLDELTA

¥ ¢ = 0
CALL SETM{1,0.4F,100)
THETA(N]1)Y=0,
NDSTAR(NL)=0.
DELTAINL)=0.
FINL) = O.
FMAX = =-10.%%6
DO 230 I=N1yNI1
IF(I.NELNL)Y GO TO 225
IF{CAPX2.EQ.T.) GO TO 230

225 CAPXX = CAPXUI)*(REX(I}*CAPX(]1))*%CON4
THETA(I)=CONZ2#%( (1.+MACHSQ(I)*.1)%%{=-,7))*CAPXX
DSTAR (I )=CON3*(1.+MACHSQ(I)%®,B)%*%(,44)%CAPXX
DELTA(I)=CONL1*CAPXX
IFtI.cQ.NL1) GO TOQ 230

% CHLCCK FOR SEPARATION

IF({ PWlI+1) .LE.PW(I) OR. I.LE.KZ2 ) GO TO 2299
K = 1

1225 K = K+1
IF( K.GTWNI ) GO 10 1226
IFL PWIK).GT.PWIK-1) )} GO TO 1225

1226 K1 = 1
IF( K1.EQ.(K-1) ) GO TO 2290
K2 = K-1
K1IM = Kl-1

IF({ MACH(IKIM).EQ.D. ) K1M=Kl1
MACHOS= MACHSQ(K1)
CPKIKLIM)= 1.
DO 226 K=K1M,KZ
IF{ MACH(K).EQ.O0. ) GO TO 226
CPK(K)=1.~-MACHSQ(K)/MACHOS

226 CONTINUE
DO 221 K=K1,yK2

227 DCPK(K)I=(CPK(K)=CPK(K=1))/(SW{K)-SW{K-1))
KeZM = K2-1
DD 228 K=K1l,K¢M

228 DCPK(K)=(DCPKI(K)+DCPKI(K+1))*.5
DO 229 K=Kl,K2

SWK = SW(K}-SW(I)+CAPX(I)

F(K) = CPKIK)*(SQRT(ABS(SWK*DCPK{K)))*((1E-6)*REX(K)*SWK)**{-.1))
229 CONTINUE
2290 FMAX = AMAX)Y(F(I1),FMAX )

IF( FMAX.GE. .5 ) GO TO 232
230 CONTINUE

N3 = 1

GO TO 234

% SEPARATION
232 ISEP{I)=KSEP

N3 =1
NSLOC = N3
I = NI-N3

CALL SETM(1,DSTAR(N3),DSTAR(N3+1),1)
*D* CALCULATE P FOR TOD

234 P(N1) = 0.
DO 240 I=N2,N3
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K = I-1
Al = (RW{K)+RW(I))*.5
A2 = (DSTARIK)+DSTAR([))%.5
IFCAXI) GO TO 235
PLI) = A2%(PW(I)-PWI(K))+P(K)
GO TO 240
235 P(I) = 2.%P[*A1*A2%(PW(]1)=-PWI{K))+P(K)

240 CONTINUE

CALCULATE TOD, TOTAL SKIN FRICTION DRAG

IFCAXI) GO TO 250

DRM = GAMX( (PW(NI)*MACHSQINI)*THETAINI)})-(PWIN]1)*MACHSQ(N1)

13 *THETA(NL1)))

GO TO 255
250 DRM = GAM*( (PW{NI)*MACHSQINI)*THETA(NI ) *2.%PI%*RWI(NI))~-

. (PWINL)®MACHSQ(N1)*THETA(NL)*2,%PI*RWI(N1)}))
255 T0D = DRM=P(NI)

*g*x CALCULATE CF

*

300 DO 310 I=N1,N3
RX=1.
IFCAXT)RX=RW(I])
FL(I) = RX*¥PW(I)*MACHSQ(I)
F2(1) = FLUI)*THETA(I)
310 CONTINUE

NN = N3-N1+1
CALL LSPFIT(SW(NL) oF2(N1)NN,SW(NL1),CF(NL1),NN,1)

N11=Ni

IF(MACH(1) .NE. 0.) GO TO 319

N1l=NZ2

CF(1)=0.
319 DO 320 I=N11,yN3

CFII) = 2.%CF(I)/FL(I)=2.*DSTAR(I)®F3(1)/(GAM*PW(1)*MACHSQ(I))
320 CONTINUE

CALL LESTSQ(SW,DSTAR,N1,NI»3,5,DSTR)

NN = NI

D0 327 I=Nl,sNI
327 DSTR(1)= DSTRUI)}+DSTAR(I)

CALL LSPFIT(SW(NL)»DSTRUNL)sNNoSWINL1)+DDSTRIN1)¢NN,1)

WRITE OUTPUT
WRITE (6,1002)
1002 FORMAT(//37X,30H B O UN O ARY LAY ER/
WRITE (641004) (I 4XW(I),THETA(TI),DSTAR(I),DELTA(I) REX(I),

i CAPX(I)9CF(I)ySW(I)oDOSTR(I)¢yDDOSTR(I)yISEP(I)oFUI)sI=N1,N3)
1004 FORMAT(4Xy1HI ¢5Xy2HXNWy4X ¢ SHTHETA)5XySHOSTAR 14 X9SHOELTA95X 9 3IHREX s
% TXyaHCAPX 96X 9 2HCF 48Xy 2HSW96X94HDSTR 914X 9 SHODS TRy 5 X9 3HSEP ¢ 8X»

* 4HFSEP/
% (2X9139F9¢493F9.59FFe09F9,4,F9,5¢FLl0.4¢2F9.592X9A69F13.6)9)
WRITE (6,1003) TOD

1003 FORMAT(/6X,20HTOTAL FRICTION DRAG=,F14.5)

900 RETURN
END
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*DECK BLTBBL
SUBROUTINE BLTBBL

cBLIBBL BUILD BOUNDARY LAYER TABLES

COMMON /BLDTA / BDNAMELLOWER, IBTYPE.N1,NI1,CAPX]

INTEGER BDONAME

LOGICAL LOWER

COMMON /IXORIG/ LHOyLHE, LBTO,LBDEy LTO,LTEs LWOsLWEs LFO,LFE,

* LOJLESTA, LSO,LSE, LDO,LDE, LDUM(4),

* MOsNM,NJ o NFCOLSyMAXNJ o MAXOL ¢ MAXNMy MAXLE,

* LEOJLEE,LROJLRELRD

c STATION TABLE
COMMON /CHDATA/ X1(1)sLNEXT{1),MLB(1)yMUB(1),PRIMI(L),

* TYPELB(1) NAMELB(1),ILB(1),FLB(1)
COMMON /ERASE2/ X11(100),SWBL(100)+ZW(100),RW{100),DSTR(100),
* DDSTR(100),VE(100) ¢yMACH{100) ,DUM(T700)
DIMENSION LEDEX(1),LBZ1(1)
EQUIVALENCE (LEDEX,TYPELB)y (LBZ1yMLB)
c BOUNDARY LAYER TABLE
c INDEX- LD=LDO,LDE--= INITIALLY 1,0
DIMENSION BNAME(I),LBLNXT(I)pNSEP(ZquHREF(l)oSlGN(l)v
* SW(1)+DSTAR(1)4DDSTAR(1)
INTEGER BNAME
EQUIVALENCE (BNAME ¢ X1) 4+ (LBLNXT9LNEXT) ¢ (NSEPyMLB),
* (SWREF¢PRIM) , (SIGNoTYPELB), (SWeNAMELB),
% (DSTAR,ILB)» (DDSTAR,FLB)

COMMON /BLSEP / NSLOC

COMMON /REBL / RESTBL

LOGICAL RESTBL

COMMON /CPRINT/ PDUMM(6)+PDUM{20)
COMMON /CTABPR/ I1TAB

COMMON /BLBDY /7 18BLB(60)

INTEGER UPPER

LOGICAL ENTRY1

DATA ENTRYL1/T/

DATA UPPERLOWR/5HUPPERy 5SHLOWER/
DATA SWSAVE/0./

IF{ RESTBL ) GO TO 1111

GO T0 1

c RESTORE TABLES

1111 NUM = LDE-LDO+1

NMOVE = LESTA-LFO+1
CALL MOVE(L1,X1(LFO)sXLILDO)yNMOVE,1)
LFO = LDO
LESTA = LESTA-NUM
LO = LO-NUM
LFE = LO-1
LDO =1
LDE =0
RESTBL= .FALSE.

c RELOCATE FLOW ADJUSTMENT AND STATION TABLES

1 NUM = 3%(NI-N1+1)+6
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MAXT = LESTA4+NUM

IF{ (MAXT-LHU).GT.,MAXLE )} GO TO 1000
LFUNEW= LFO+NUM

NMOVE = LESTA-LFO+1

CALL MOVE(1,X1(LFO)yXL(LFONEW),~NMOVE,1)

Lo = LDE+1
IFU LDE ) 24245

2 LDO = L0
LD = LOO
LDE = LDO+NUM-1
GO 10 6

S LDE = LDE+NUM

6 LFO = LFONEW
LESTA = MAXT
LO = LO+NUM
LFE = LD-1
LBLNXT(LD)= LD+NUM

C DETERMINE SWREF FOR BOUNDARY BDNAME

LB = LBF(BDNAME)

IF( LB.NE.O ) GO TO 15

IF{ JNOT.LOWER ) CALL ERROR1
SWREF(LD)= SWSAVE

SWSAVE= O.

GO TU 20

:5 SWREF(LD)= 0.
IF( LEDEX(LB).EQ.O ) GO TO 20
Ivl = 1
Ive = (LEDEX{LB)-LBZ1(LB))/3+1
SWREF(LD)= BARCS(BDNAME,1V1,1V2)
SWSAVE= SWREFI(LD)

2y BNAME(LD)= BDNAME
SIGN(LD)= -1,
IF( LOWER ) SIGN(LD)=1.
NSEPLLD)= O
IF( NSLOC.NE.O ) NSEP(LD)=LD+3%(NSLOC~N1+1)-3

c MOVE BL PARAMETERS TO TABLE

30 DO 40 LD1=N1,NI
SWILD)= SWBL{LD1)
DSTAR(LD)= DSTR(LD1)
DDSTAR(LD)=DDSTR(LD1)
LD = LD+3
43 CONTINUE
GO T0 2000
1030 LUP = UPPER
IF( LOWER ) LUP=LOWR
WRITE (641001) LUP,BDNAME
10U1 FORMAT(//2Xs48HTABLE SPACE EXHAUSTED--BOUNDARY LAYER DATA FOR
® Aby2 Xy BHBOUNDARY 2X9A642Xe9HNOT SAVED//)
DO 999 LL=1+58,3
IF( IBLB(LL).EQ.O ) GO TO 2000
1F( IBLAR(LL).EQ.BDNAME ) IBLBI(LL+1)=0
999 CONTINUE
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209090

2001

IF( PODUMIL1S).EQ.V. ) GO TO 2001
11TAB = LNO

CALL TABRPRT(H6HSTABLT 4 X1,LESTA,6)
CALL TABPRT(3HHLB,BLB,60,10)
ENTRY 1= JFALSE.

RETURN

END

-101-~



¥DECK LESTSQ
SUBROUTINE LESTSQ(XyY,IA,IByNOCyNSs DY)

*LESTSQ 1ST/2ND ORDER CURV FIT BY LEAST SQUARE DEV -LESTSQ-
C ®*  VERSION 2
C * NO ROTATION OF AXIS
C * AUTOMATIC REDUCTION OF NS AND NO NEAR THE END PTS
DIMENSION X{10),Y(10),0Y(10)
C INPUT-
C X(I1),Y{I),1=1A,18 ARE ENTRY COORDINATES
C NOC = ORDER DOF CURVE FIT + 1y =2 OR 3
c NS = NUMBER OF POINTS INCLUDED IS EACH LEAST SQUARE FIT
C MINIMUM NS IS =ND+ND-1. ALSO, NS MUST BE 0OODOD.
C QUTPUT -
C DY(1) = DEVIATION OBTAINED FROM THE CURVE FI1T
COMMUN /ERASE / B(3),A(3,3)
MIS = (NS-11/2
[AA = 1A+l
188 = IB~-1
DY(IA)= O.
IF(IAA.GT.IBB) GO TO 160
DO 150 I=1AA,IBB
C INITIALIZE TO ZERO
DO 110 J=1,12
1:0 B(J)=0.
C SET UP MATRIX (A)(X)=(B)
A{1ls1)=NS
MI = MINO(I-IA,MINO(MIS,IB~-1 ))
NO = MIND(NOCyMI+1)
JA = I-MI1
JB = [+M]

120

125
129

130

DO 129 J=JA,J8
XP=X(J)=X(1])
YP=y(J4)=-Y(1l)
XP2=XP*k%k/
A{l,2)=A(142)+XP
B(1)=B{1l)+YP
Al242)=A12,2)4XP2
B(2)=B(2)+YPxXP
IF(NO-2) 115,120,115
A(243)=A(243)+XP2%XP
A(3,3)=A(3,3)+XP2%*2
B{3)=B(3)+YP%XP2
CONTINUE
Al2,1)=A(142)
IFINO-2) 125,130,125
Al1ls3)=A(2,2)
A(3,1)=A(1,3)
Al(3,2)=A(2,3)

CALL SIMEQ(NO,A,By3)

bDy(riy=8(l)
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16u

(

CONTINUE
DY({Is)=

RETURN
ENUD

0.
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*DECK SIMEQ
SUBRIJOUTINE SIMEQ(NN,A,B,MP)
CSIMEQ PRO NO F3494A
THE EQUATIONS WHICH ARE SOLVED ARE AX=B., THE MATRIX
SIMEQ SIMULTANEQUS EQUATIONS
A AND THE VECTOR B ARE DESTROYED. FODOR PRINTOUT OF
THE MATRIX TO BE SOLVED SET MP NOT EQUAL TO ZERO
NN IS THE NUMBER OF EQUATIONS
DIMENSION A(3,3),B8(3)
25 DU l4u K=1,4NN
30 P=A(K,K)
35 ASSIGN 85 TO MT
40 DO 55 I=K,4NN
45 IF(ABS(P)-ABS(A(I4K))) 509455455
50 P=A(1,K)
52 ASSIGN 65 TO MT
53 L=1]
55 CONTINUE
60 GO TO MT,(65,85)
65 DO 80 J=K,NN
70 P=AlK,J)
75 AlKyJ)=AlLyJ)
80 AlL,J)=P
81 P=B(K)
82 B{(K)=8(L)
83 B(L)=P
85 B(K)I=8B(K)/A(K,K)
IF(K-NN) 90,145,90
90 L=K+]
DO 109 J=LsNN
1J0 ALK J)=A(KyJI/A(K,K)
DO 1490 I=L,NN
IFCA(TI,K)) 120,140,120
120 DO i25 J=L NN
125 A(L43)=A01,J)-A(I,K)*A(K,J)
140 B(I)=B(L1)-AlI,K})*B(K)
145 L=NN-1
DO 170 KK=1l,L
K=NN-KK
P=0.0
DO 165 J=KslL
165 P=P+A(K,J+1)*B(J+1)
170 B(K)=B(K)-P
1999 RETURN
END

OO0
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*DECK ERRU=W
SUBRUUTINE LRRIR,
C EDUMPN STC EDUMP - INPUT LINK ~EDUMPN~

COMMUON /ZALLCGOM/ MACHA.PSA,TSA,PTA,TTA, AXIA,RGA,GAMA,
i MACHC4PSC+TSC,PTC,TTCy AXICyRGCoGAMC,
DAXITySCALEA,TTE,CHOTSY
REAL MACHA(1) ,MACHC
LOGICAL AXTA+AXIC
LocIcaL CHOTST
C CHANNEL INPUT DATA TABLE
c INDEX- LH=LHO,LHE
COMMON /CHDATA/ CHNAMIU1),LHNEXT(1) WTFLOW(1),TTOI(1),PTO(1),
i TSO(1)+PSO(1)yMACHO(1) yAOD(1) s VARY (1),
l RG{1)sGAM{1)y NR(LIyNC(1),TAB(6),
4 BB(T7S)
LOGICAL VARY
INTEGER CHNAM
DIMENSION voil)
REAL MACHO
EQUIVALENCE {VO,MACHO)
BOUNDARY TABLE
INDEX- LB=LBDO,LBDE
LBNEXT= INCREMENT TO NEXT BOUNDARY
LBZ1 INCREMENT TO THE FIRST BOUNDARY POINT (=0 BEFORE COALLATIO
CHNAME= CHANNEL WITH WHICH THE BOUNDARY DATA IS ASSOCIATED
up T OR F FOR UPPER OR LOWER BOUNDARY
LEDEX RELATIVE INDEX OF Le.t. POINT WHEN LOWER AND UPPER SURFACE
CONTOURS ARE CONNECTED
BONAME,LBA,LBB=NAME AND INDEX LIMITS OF SPECIFIC BOUNDARY
DATA WHEN BOUNDARIES ARE COALLATED
DIMENSION BOT(1)+LBNEXT(L),LBZL(1),
i CHNAME(1),UP(1),LEDEX(1),
/ IBT(1)+RBT(1),ANGBT(42)
LUGICAL upP
INTEGER 8DT,CHNAME , BDNAME
DIMENSIOUN BONAME(]1),LBA(1),LBB(])
ECQUIVALENCE (BDNAME, ZBT)y (LBAWRBT)y (LBBsANGBT)
FLOW ADJUSTMENT TABLE
INDEX~- LF=LFO,LFE
NFCOLS= &
X1F ORTHOGONAL COORDINATE
X2F STREAMLINE COORDINATE OF SL EMINATING FROM T.E.
X1BF X1-COORDINATE OF CHOKE STATION OF FLOW BELOW T.E.
X1AF X1-COORDINATE OF CHOKE STATION OF FLOW ABOVE T.E.
S1F S1-CODRDINATE OF T.E. (UPPER SURFACE). THIS ITEM
IS USED WHEN INTERPOLATING FOR WAKE DELTA-STAR.,
LFByLFA=INDICES OF STATIONS BtLOW AND ABOVE T.E.
NCHByNCHA=NUMBER OF CHANNELS BELOW AND ABOVE T.E.
LRF INDEX OF DUMMY ORTCHN LIST FOR THE T.E.
LRXF INDEX OF LAST CHANNEL BELOW THE T.E.
JORDER= O IF TOTAL FLOW AT X1iF IS GIVEN
2 IF FLOW ABOVE 7T.E. IS GIVEN
1 IF FLOW BELOW T.E. IS GIVEN
JORDER= -1 IF FLOW AT X1F IS CHOKED AND SINGLE CHANNEL
DIMENSION XIF(1)oX2F(1),X1IBF(1)sX1AF (1},
i SLIF(1)+NCHB(i),NCHA(L1)yJORDER(1) yVNR{12)
EQUIVALENCE (LFByX1IBF )9 (LFAyX1AF )y (LRF4yNCHB) , (LRXFyNCHA)

[T | R | I |

OO0

L LI S T { B [ B}

oo

OO0 OOOO00O0
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DIMENS TON LFBOL)JLFA(L)LRF(1)LRXF(L1)
TABLE 0OF CONVECTED PROPERTIES
INDEX- LT=LTO,LTE

CH = CHANNELNAME
LINEAT= INDEX INCREMENT TO THE NEXT CHANNEL
LPSI = RELATIVE LOCATION OF PSI LIST
NPT = NO. OF PSI, TT, PT AND RCU VALUES
LTT = RELATIVE LOCATION OF TT LISTY
LPT = RELATIVE LOCATION OF PT LIST
LRCU = RELATIVE LOCATION OF RCU LIST
DIMENSION CH(L)LTNEXT{1} NPT(L)oLPSI{L)LTT(L1)LPT(]1),
i LRCU(1),
l CRG(1)4CPGIL1),C2CP(L)+QGAMIL)FGTIL)FGPIL)y
3 FGR({1),AREATB(485)
INTEGER CH

DIMENSION XCHI(1)

EQUIVALENCE (CHyXCH)
STREAMLINE TABLE

COMMDN /SLTAB / W(128)4X21128)ySLCHNI(128)

INTEGER SLCHN

STATION TABLE

INDEX~- L=LD,LESTA

SCHUKE= STATION CHOKE INDICATOR (ADJWF,sBRHS,WRIOUT)

MCL = SHARP CORNER INDICATOR (BLDTBS)
MCL = FIELD INDEX OF CONTROL STREAMLINE (PTMOVE,FLOBAL)
DIMENSION X1(1),LNEXTUL1)MLB(1),MUB(]1),PRIMI(L1),
L TYPELB(1),NAMELB(1),ILB(1),FLB(1),S1LB(1),
i TYPEUB(1)NAMEUBI(1),1UB(1),FUB(1),S1UB(1),
3 VMB(1),DWDVI{i), X2CL{L1),VCL(L),MCL(48])
LOGICAL PRIM
INTEGER TYPELB, TYPEUB
DIMENSION SCHOKE(1)
EQUIVALENCE (SCHOKE, DWDV)

TABLE OF WAKE DISPLACEMENT THICKNESS
INDEX~ LwWw=LWO,LWE

DIMENSION X2W(1) 4 LWNEXT(L),S1W(4T)
DIMENSION DST(1)
EQUIVALENCE (DST4S1KW)

SUBTABLE ARRANGEMENT IS-

X2We LWNEXT(=242N)y SIW(1)9SIW(2)eaoSIW{N)y DST(1)sDST(2)9..0STI(N)

X2W = STREAMLINE COORDINATE
SIW = DISTANCE ALONG STREAMLINE FROM T.E.
DST = WAKE DISPLACEMENT THICKNESS AS A FUNCTION OF S1Ww

FIELD TABLES
INDEX—- M=MO,NM
COMMON /CZ
COMMUN /CR
COMMON /CS2 $2(300)
COMMON /CS1 $1(300)

/ L{300)
/
/
/
COMMON /CPHIL1 / PHI1(300)
/
/
/
/

R{300}

COMMON /CM JMS1300)

COMMON /CCURYV CURV(300)
COMMON /CB 8(300)

COMMON /CIDEX My JsMUMD,ISTAG

TABLE OF INDEX LIMITS
COMMON /IXORIG/ LHO,LHE, LBDO,LBDE, LTO,LTE, LWO,LWEs» LFO.LFE,
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1777
1190

% LOJLESTAZLSOWLSELDOsLDE,LDUM{4),
MO,NM, NJJNFCOLSy MAXNJ,MAXOL ,MAXNM,MAXLE,
* LEO,LEE, LRO,JLRESLRD
DIMENSIUN LIMITS(24)
TABLE OF LEADING EDGE AND TRAILING EDGE POINTS
INDEX— LE=LEOQ,LEL,10
NLEyNTE=NO. OF L.E. AND T.E. COINCIDENT PTS, RESPECTIVELY
CHL,CHU=NAME OF CHANNEL ABOVE AND BELOW PT, RESPECTIVELY
BOL,BDU=BOUNDARY NAMES ASSOCIATED WITH THE POINTS
NUSED = COUNT OF TIMES THAT POINT USED IN CONSTRUCTION OF /ORTCHN/
COMMON /ZLETEPT/ XE(1),YE(L)ANGE(L)+NLE(L1)NTE(L),
i CHL{1),CHU(Y),BDL(1),BDULL1)4NUSED(491)
INTEGER CHL,CHU,BDL,BDU
TABLE OF CHANNELS EMBRACED BY EACH ORTHOGONAL
INDEX- LR=LRO,LRE LRD
LRD NUMBER OF CHANNELS PLUS ONE, LR INDEX INCREMENT
LEDGE INDEX OF THE ORTHOGONAL POINT IN THE LETEPT-TABLE
LRPRLV= POINTER OF LINE OF UPSTREAM CHANNELS IN ORTCHN-TABLE
CHNA = CHANNEL NAMES
COMMON /ORTCHN/ LEDGE(1) LRPREV(1),CHNA(4T9)
INTEGER CHNA
DIMENS ION JCHNA(])
EQUIVALENCE ( JCHNA,CHNA)

3

o

EQUIVALENCE (CHNAM,BD T CHy X2Ws X1F ¢ X1)

EQUIVALENCE (LHNEXTyLBNEXT LTNEXT ¢ LWNEXT yX2Fy LNEXT)
EQUIVALENCE (WTFLOW,LBZ1,NPT,S1W,X1BF,MLB)

EQUIVALENCE (TTOyCHNAME  LPSI o X1AF MUB) y (PTO,UP+LTT4S1F,PRIM)
EQUIVALENCE (TSO,LEDEX,LPT,NCHB,TYPELB)

EQUIVALENCE (PSO,ZBToLRCUsNCHA,NAMELB)

EQUIVALENCE (MACHO4RBT,CRGyJORDER,ILB), {AD,ANGBT+CPGJ»VNR,FLB)
EQUIVALENCE (VARY,C2CP,S1LB) s (RGsQGAM,TYPEUB)

EQUIVALENCE (GAM,FGT,NAMEUB) , (NR,FGP,IUB), (NC,FGR,FUB)
EQUIVALENCE (TAB(1)yAREATB,S1UB), (TAB(2),VMB), (TAB(3),DWDV)
EQUIVALENCE (TAB(4)X2CL) s (TAB(5)4VCL)y (TAB(6),MCL)

COMMON /CBITS / BITS,BLANK

COMMON /CREDIN/ 2TRANS,RTRANS,ROTATE,ZPIVOT,RPIVOT,SCALE,NB,TBB(9)
EQUIVALENCE ( XTRANS, ZTRANS) » {tYTRANSyRTRANS), (XPIVOT,2ZPIVOT),

i (YPIVOT,RPIVOT)

COMMON /CTABPR/ 117TAB

COMMON /CSEGME/ IA(10),IB{10),IMA(10),IMB{(10),JTYPE(10),

L NyNSEGy NI,NIM

COMMON /CSMO0B/ XA(100),YA(100),DEVI(100)

COMMON /CSMOOC/ DUM1(200),ANG{100),DUM2(400),DEV(100),CURVB{(100)
COMMON /BLBOY /7 1BLB(60)

DATA TXA/ZHXA/Z,TZA/2HZA/

IGGD =1
GO YO 1777
ENTRY EDUMP
IGGU = 2
CONTINUE

FORMAT(//71X36HCHANNEL INPUT DATA TABLE, /CHDATA/ ~)
WRITE (6,1100)

117TAB = LHO

NC X = NC
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IFINCXLTL3) NCX=5
CALL TAHPRT(BLANK CHNAM, LHENCX)

1120 FORMAT(///1X54HBOUNDARY COORDINATES AND ANGLES IN RADIANS, /80YTAB
*/ -
WRITt (6,41120)
[1TAB = LBDO
CALL TABPRT{(BLANK,BDT,LBDEy3)

1110 FORMAT(///1X41HTABLE OF CONVECTED PROPERTIES, /CONVTB/ ~)
WRITE (6,1110)
[1TAR = LTO
CALL TABPRT{BLANKyCH,LTE +7)

IF{LEE.LT.LEQO) GO TO 140
1130 FORMAT(///1X125HORDERED LIST OF UPSTREAM BOUNDARY PNTSs L.E. PNTS,

* T.t. PNTS, AND DOWNSTREAM PNTS WITH REFERENCES TO CHANNELS AND BO
*UNDARIES./1X10H/LETEPT/ —//4X2HLE6Xs2HXEL1OX9»15HYE ANGE12X,
®3HNLEIX, 12HNTE CHLI Xy 3HCHU9X » 3HBDLIX » 3HBDULOX y5HNUSED)

WRITE (6451130)

I1TAB = LEO

CALL TABPRT(BLANKXEZLEE,10)

140 IF{LRE.LT.LRDO) GO TO 150
1140 FORMAT(///1X98HTABULATION OF CHANNELS EMBRACED BY THE ORTHOGONALS

*WHICH PASS THROUGH THE ABOVE POINTS, /ORTCHN/ -//74X26HLR
*LE LR~PREV)

WRITE (641140)

I1TAB8 = LRO

CALL TABPRT(BLANK,LEDGE,LREsLRD)

1150 FORMAT(///1X.THSTREAMLINE TABLE-/17X32HJ X2 SLCHN
* W/{T1184F12.696X9A69F12e64)s)
150 WRITE (641150) (J9X2(J)y SLCHN{J) ¢ W(J)9sJI=14NJ)

1190 FORMAT(///1X3THWAKE DISPLACEMENT THICKNESS, /WAKETB///11X19HX2W/S1
*W DST)
WRITE (641190)
I1TAB = LWO
CALL TABPRT(BLANK,X2WysLWE2)

1160 FORMAT(///1X43HTABLE OF FLOW ADJUSTMENT STATIONS, /CADJWF//715X3HX
%1F9Xy 3HX2FBXy4HX1BF8X 9 4HX1AF9IXe3HS1F 8X 9 4HNCHBBXy 1 6HNCHA JORDE
*R )
WRITE (6,1180)
11TAB = LFO
CALL TABPRTI(BLANK,X1F,LFE,NFCOLS)

116U FORMAT(///1X25HSTATION TABLE, /STATAB/ -)
WRITL (641160)
11748 = LO
CALL TABPRT(BLANK,XLloLESTA,5)

CALL JMSPRT
1170 FORMATU(///1X19HFIELD COORDINATES -)

WRITE (641170)
CALL TABPRT(1HZ+ZyNM,10)
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CALL TABPRY(1HR,R,NM,10)

C PRINT UVERALL DATA
- CALL TABPRT(6HALLCOM,MACHA,20,8)

IFL IBLBOY)NELO ) CALL TABPRT(5HBLBOY.IBLB,60,3)
- IF( LDE.EQ.O ) GU TO 1321
~ [1TAB = LDO
CALL TABPRT(SHBLTAB,CHNAM,LDE3)
1321 CONTINUE

(

IF( 1GGC.EW.2 ) RETURN
LSTOP = 5
- GO TO (90041777) , LSTOP
90U RETURN
END
-

()
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*DECK REDINP
SUBROUTINE REDINP
*REDINP

sNeNelalsEeaReleNeleNeoReNe}

4

1

3+

-

STC READ INPUT -REDINP-

COMMON /BCOMMN/ PROGM(B) ¢PROGSV4FILINLFILOT

LOGICAL FILINSFILOY

COMMON /ADAMOL1/ NAME(6),ADDRES(6),TITLE(6) ,IDENT (6)
COMMON /ADAMO2/ ENDJOBNUMPLT,PLOTED,ENDCRD

LOGICAL ENDJOB PLOTED +ENDCRD

COMMON /ALLCOM/ MACHA,PSA,TSA,PTA,TTA, AXIA,RGA,GAMA,

MACHC ,PSC+TSC4PTC,TTCy AXIC4RGCyGAMC,

DAXIT,SCALEA,TTE,CHOTST
REAL MACHA(1) s MACHC
LOGICAL AXIA,AXIC
LOGICAL CHOTST
LOGICAL AX]
REAL MACHOL( 1)
EQUIVALENCE (MACHOyMACHC ) y (PSO+PSC) o (TSO,TSC)»(PTO4PTC)

(TTOLTTC)y (AXIAXIC)o(RGyRGC)o{GAM,GAMC)

COMMON /CSS / SSFML,SSEF,SSEANG,SSDF ySSFEND,SSFND1

ySSDLEA4FACT yBRLXyCURRLX,TSIC4RHOC,RHOCSS

INTEGER SSFML

LOGICAL SSEF, SSDF, SSDLE
SSFML = SUPERSONIC CURVATURE FORMULA NUMBER
SSEF = SUPERSONIC ENTERING FLOW, T OR F
SSEANG= ENTERING FLDW ANGLE (DEGREES) FOR SSEF=T
SSPDF = SUPERSONIC DISCHARGE FLOW, T OR F
SSFEND= SUPERSONIC BEAM DOWNSTREAM END CONDITION, =0,1 FOR PARABOL
SSFNDi= SUPERSONIC BEAM UPSTREAM END CONDITION, =041, FOR PARABOLA
SSDLE = SS FLOW BELOW AND AFT OF LE PT, T OR F
AGFACT= CENTRAL POINT INFLUENCE COEFFICIENY FACTOR
BRLX = B-RELAXATION FACTOR
CURRLX= CURVATURE RELAXATION FACTOR
RHOC = ACCELERATION FACTOR ON CURVATURE ITERATION AY

SUBSONIC POINTS

RHUCSS= ACCELERATION FACTOR ON CURVATURE AT SUPERSONIC POINTS

COMMON /IXORIG/ LHO,LHE, LBDO,LBDE, LTOsLTEs, LWOsLWE, LFO,LFE,

LOyLESTA, LDUMA(2),LDOsLDEs LOUM{4),
MOyNMy, NJJNFCOLSe MAXNJ¢MAXOL y MAXNM,MAXLE,
LED,LEE, LRO,LRE,LRD

DIMENSION LIMITS(24)
EQUIVALENCE (LIMITS,LHO)

COMMON

/SLTAB / W(128),X2(128),SLCHN(128)

INTEGER SLCHN

COMMON
COMMON
COMMON
COMMON

/BENDIN/ NBCIN(2)4,ACF(2)

/C8 / B(300)

/CBITS / BITS,BLANK

/CCRX / CRXSLyCRXOL,CRXSS+CRXE9CRXC,CRMACH

DIMENSION CRX{6)
EQUIVALENCE (CRX4CRXSL)

COMMON
COMMON
COMMON
C OMMON
COMMON

/CHDATA/ TABLES(2046)

/CEND /7 TBLEND(2)

/CIADIN/ RHOBAS,RHOAMP,1ADM

/CINNER/ INRCTR,RDUM,NINNER(16)+CNVF(16)

/CISBOT/ FARFLD(2)FREE(2)+PRES(2) +RFF4NZP,y
ZP(10)+PPSL1V)» Al,A2,ADUM(6)

INTELGER FARFLD,FREEPRES

COMMON

/CLINES/ LINES+OMITFK,PTITLE(6)



i

i
*

# #FOXC VU S WND>

COMMON /CLWOSV/ LWOSY

CUMMON /CM / JMS(300)
COMMON /CMAXIT/ MAXIT,MAJCYR,GREFIN,EDUM
LOGICAL GREF IN

COMMON / CNORM 7 RHL yRM, AHL s ARM

COMMON /CHTIRL /7 K511 )4STA(6) 4+ INSERT

COMMON /CPRINT/ PRTES2+PRTB,PRTA,PREFIN,PREFN2,SSONIC,PDUM(2D)
COMMON /CPRPRN/ PRPRN

INTEGER PRPRN
COMMON /CPTMDV/ VELPOT,ICOB,NODENS+FBASTG
LUGICAL veELPOT
COMMON /CR / RF{(300)

COMMUN /CREFIN/ SLS,SG21+VMGi+VMG2y NGRyNGZ4sSGRI10)4GR(1D),
SG2(10),GZLL0)
COMMUON /CS1 / $11300)
COMMOUN /CS2 / 52(300)
COMMON /CTAPOS/ RESTRTLENDBDT,STCFIL 4K6SV
LOGICAL RESTRTHENDBDT,STCFIL
COMMON /CTHICK/ NTHKXyNTHKY o THKX(20) s THKY(20) ,THIK2D(78)
CUMMON /CTOLRL/ TOLRLIMAXSWP 4CLEN,DS2MX,TOLES2yNSWP,
DS1DMP,DSIMXA,DS1MXB yDS1RMS,ES2MX
+DS1RMO,SGIMIN,TOLINR
COMMON /CVM / VMF(300)
COMMON /CZ / LF(300)
COMMON /SPACER/ MAXLH,MAXLT,MAXLFsMAXLW
COMMON /TROUBL/ ERR,ERRMAJ, INERR,PRERR
LOGICAL ERRy ERRMAJ, INERRy PRERR
COMMON /TAPES / NTAPO,NTAPN

COMMON /BLBDRY / BLB(60)
DIMENSION IBLB(6Q)

EQUIVALENCE (IBLB,BLB)

COMMON /VISCOS/ TREF,MUREF4SCON

REAL MUREF
COMMON /REBL / RESTBL
LOGICAL RESTSBL

COMMON /CGRAV/ CG
LOGICAL FIRST

DATA KA/1HA/, KBDY/3HBODY/, KCHN/3HCHN/y KSTA/3HSTA/
DATA FIRST/ ,TRUE./

ENDCRD= T IF END OF CARD INPUT
ENDBDY= T IF END OF BOUNDARY DATA ON TAPE
STYCFIL= T IF A STC-SUBFILE EXISTS ON TAPE=0ORGF.

NAMEL IST /A/ IDENT, AX1, RG,GAM, MACHO,PSO,7TSO, PTO,TTO, PRPRN,
INRCTR, TTE,CHOTSToMAXI T MAJCTRyNINNERyVELPOT,ICOByNODENS RN,

VMG1l,VMG2,y NGRyNGZy SGRyGRe SGZ,GZy SLSySG21,
NBCINsACFy SSFML ,SSEF ¢SSEANGsSSOFsSSFEND#SSFND1,
SSOLEs A4FACT, BRLX, CURRLXy TSIC, RHOC, RHOCSS,
FARFLDyFREE ¢ PRESRFFyNZP,ZP,PPSyAl,A2,ADUM,
LIMITS,TABLESy ByJMSyS14S2¢ZF+RF4VMF,y WyX29SLCHN,
TOLRL yMAXSWP y TOLES2, TOLINRySG1IMIN,DS1DMP,DS1RMD,
CRXSLyCRXOL yCRXSSyCRXEJCRXCoCRX,

PRTES2+PRTB+PRTAZPREFINJPREFN2+SSONIC,PDUM,
MAXLH MAXLT yMAXLF,MAXLW, KEYB, RDUM, CNVF,
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PLOT, IPLOT¢SAMEXY, XSCALE,YSCALE,
RHOHBAS,RHOAMP,1ADM,

NTHK X yNTHKY y THKX s THKY s THIKZ2D
LBL,MAXLBL, TOLLBL

»y TREF +MUREF ,SCON , CG

# X > &

C*x INITIALIZE AND READ OVERALL (A) INPUT DATA
IF{NOT.FIRST AND. (K5.NE.KA .OR. ENDCRD)) GO TO 200
IF(FIRST .AND. K5.EQ.KA) GO TO 100
WRITE (641000)

ERR = .TRUE.
PROGSV= 0.
GO TO 2920

100 PROGSV= O.
ENDBDT= .FALSE.

FIRSTY = (FALSE.
LINES = 64
MAJCTR= O

RESTRT= .TRUE.
STCFIL= .FALSE.
CALL SETM(1,BITS, MACHO,8)

c DETERMINE FIELD ARRAY SI12E
MAXLE = LOC2(TABLES, TBLEND)
MAXNM = LOCZ(RF,ZF)
GO TO 120

C READ CARD INPUT
130 READ (5,4A)
DO 135 I=1,8
135 IF(MACHO(I).NE.BITS) MACHA(I)=MACHO(I)
DATA A00000/6HAQ0000/

K6SvV = AQ0000
C DEFINE THE CHARACTERISTIC LENGTH, CLEN
CLEN = 5GR

IF(NGR.LE.1) GO TO 146
DD 144 1=2,NGR
144 CLEN = CLEN+SGR(1])
l46 IF(NGZ.LE.O) GO TO 149
DO 148 I=1yNGZ

145 CLEN = CLEN+SGZ(I)
149 CLEN = CLEN/FLOAT(NGR+NGZ)
C SET UP INDEX-ORIGIN TABLE IF THERE IS NO STC~-TAPE INPUY
C ORDER OF TABLES IN BLOCK COMMON
C LH /CHDATA/
C L8 /8D0YTAB/
C LT /CONVTB/
C LW /WAKETB/
C LF /CADJWF/
C L /STATAB/
IF{STCFIL) RETURN
RESTRT= .FALSE.
LBDO = LHO+MAXLH
LBDE = L80O
C (OTHER INDEX LIMITS ARE SET IN SUBROUTINE BLDTBS)
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t

C

c

C
c

C

RETURN

READ INPUT FILE
123 TF(NOTLGFILINY GO TO 130

REWIND NTAPU

READ (NTAPO) STCFIL,(LIMITS(I) I=1424)
LWOSV = LWO

IF(STCFIL) GO TO 125

ENDBDT= .TRUE.

WRITE (6,1120)

GO T3 13C

125 READ (NTAPO) ((IDENT(I)yI=146)4AXI+RGyGAM,MACHDO,PSO,TS0O,PTO,TTO,
PRPRNyTTEZCHOTSTyMAXIT,MAJCTR,y (NINNER(I),I=1,16), VELPOT,ICOB,
NUDENS RNy NGRyNGZy (SGR(I)y1=1940),VMGLl,VMG2,s INRCTR, SLS+SG21,
NBCIN(L1),NBCIN(Z2)yACF(1)4ACF(2)y SSFML,SSEF,SSEANG,SSDF,SSFEND,
SSFiND19ySSDLEyAGFACT yBRLXeCURRLXTSIC, (FARFLD(I)yI=1,8),

RHOC y RHOCSS,,RHL 4 RM,

TREFyMUREFSCON,(BLB(1),1=1,60),
(ZP(1),1=1,28)y (TABLESU{1),1=1,LESTA), (BlI),I=1,NM), (JIMS{I),
I=i9sNM)y (SLUI)eI=1sNM),y (S2(1)4I=1,NM),L2F(I),1=1,NM)},y (RF(I),
I=1sNM)Yy (VMF({I)eI=1oNM)y (W{I)eI=1eNJ)y (X2(1)sI=14,NJ),
(SLCHN(T)43I1=19NJ)y TOLRLyMAXSWP 9 TOLES2sTOLINRSGLMIN,DS1DMP,
DSIRMO, (CRX{I)sI=146)y RHOBAS sRHOAMP,IADM NTHK Xy NTHKY,
(THKX(I),1I=1,118) )

CHECK TO SEE 1F STC-A INPUT DATA EXCEEDED DIMENSIONS
IFINM.GT.LOC2(RF,ZF) .OR. LESTA.GT.LOC2(TABLES,TBLEND)) ERR=.TRUE.
IF( LDE.NE.O ) RESTBL=.TRUE.

GO TO 1390

TN WM S W

READ BOUNDARY DATA
200 CALL RBD
IF(ENDCRD) GO TO 700
IFIK5.EQ.KBDY) RETURN

READ CHANNEL DATA
300 IF(KSNELKCHN) GO TO 400
IF RESTRT, UNPACK TABLES TO MAKE ROOM FOR NEW CHDATA AND CONVTB.
IF(.NOT.RESTRT L ORe. LBDO.GT.(LHE+1)) GO YO 350

MOVEL = LOC2(TABLES,S1)-LESTA
MOVEc = MOVEL/2
LWTO = LWO+MOVEL
LBTO = LBDD+MOVE2 .
CALL MOVE(2, TABLES(LWO),TABLES(LWTD),LWO-LESTA-1,1,
1 TABLES(LBDO),TABLES(LBTO) yLBDO-LTE=1,41)
LBDO = LBDO+MOVE2
LTE = LTE+MOVEZ
LBDE = LBDE+MOVE?2
LTO = LTO+MOVE2
LWO = LWO+MOVEL
350 CALL RCD
RETURN

400 WRITE (641690)
ERRMAJ= .TRUE
RETURN

CONSTRUCT LETEPT, ORTCHN, CONVTB, SLTAB, STATAB AND THE FIELD TABLE
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7)0 IF(ERRMAJ 0OR. LBDE.EQ.LBDO) ERR=,TRUE.

900 RETURN
1000 FORMAT(/1XT73HERRUR- THE K5=A INPUT DATA DOES NOT IMMEDIATELY FOLLO

*W THE PRUOGM=STC CARD)
1120 FORMAT(//1X43H%%% NQO STC DATA FOUND ON THE INPUT TAPE.//)

1690 FORMAT(//1X44H*x% PLEASE CHECK THE INPUT VALUE OF K5 (K5=Ab6,18H).
% [T MUST BE ONE/6X3THOF THE FOLLOWING- A, BDY, CHNy STA.//)

END

~11k-



*DECK RBD
SUBROUTINE RHD

*RBN--~ READ IN BUOUNDARY DATA -RBD-
- cC INPUT~
c ENDBDT= END OF BDY/STC TAPE RECORDS, T OR F
c ENDCRD= END 0OF ALL STC CARD INPUT, T OR F
- C K6SV = VALUE OF KEY(6) OF LAST RECORD READ FROM TAPE
~ c RESTRTI= RESTART (WITH EXISTING TABLES) IS TRUE ONLY
c IF CAKD BDY-DATA HAS NOT YET BEEN ENCOUNTERED
.. C STCFIL= T IF A STC-SUBFILE EXISTS ON TAPE=0ORGF.
- C QUTPUT -
c ENDBDT=
C K6SV =
o C RESTRT=
INTEGER REFS,BDY,yCHN
— COMMON /BCOMMN/ PROGM(8) 4PROGSVsFILIN,FILOT,REFS(5)
LOGICAL FILIN,FILOT
- COMMON /ALLCOM/ MACHA,PSA,TSA,PTA,TTA, AXIA,RGA,GAMA,
- i MACHC yPSCoyTSCoPTCoTTC, AXIC,RGCeGAMC,
é DAXITVySCALEA,TTE,CHOTST
. REAL MACHA (1) y MACHC
- LOGICAL AXIA,AXIC,CHOTST
. C BOUNDARY TABLE
- C INDEX~- LB=LBDO,LBDE
- C LBNEXT= INCREMENT TO NEXT BOUNDARY
. c LBZ1 = INCREMENT TO THE FIRST BOUNDARY POINT (=0 BEFORE COALLATIO
- c CHNAME= CHANNEL WITH WHICH THE BOUNDARY DATA IS ASSOCIATED
c up = T OR F FOR UPPER DR LOWER BOUNDARY
I LEDEX = RELATIVE INDEX OF L.E. POINT WHEN LOWER AND UPPER SURFACE
- o CONTOURS ARE CONNECTED
C BONAME,LBA,LBB=NAME AND INDEX LIMITS OF SPECIFIC BOUNDARY
- C DATA WHEN BOUNDARIES ARE COALLATED
- COMMON /CHDATA/ BDT(1),LBNEXT(L),LBZ1(1),
i CHNAME(1),UP(1),LEDEX(1),
- 2 ZBT(1)yRBT(1)+ANGBT(42)
- LOGICAL up
INTEGER BDT,CHNAME,BDNAME
DIMENSION BDNAME (1) 4LBA(L1),LBB(1)
o EQUIVALENCE (BDNAME, ZBT), (LBA,RBT), (LBB,ANGBT)
COMMON /IXOR1G/ LHO,LHE, LBDO,LBDE, LTO,LTE, LWO,LWE, LFO,LFE,
% LOJLESTA, LDUM(B),
— * MO,NM, NJ,NFCOLSy MAXNJ,MAXOL o MAXNM,MAXLE,
% LEOyLEE, LRO,LRE,LRD

DIMENSION
- EQUIVALENCE

COMMON /ADAMOZ2/
LOGICAL
- COMMON /CBITS 7/
COMMON /CLINES/
LOGICAL
(- COMMON /CNTRL /
EQUIVALENCE
COMMON /CPI /
COMMON /CREDIN/

LIMITS(24)
(LIMITS,LHO)

ENDJOBsNUMPLT ,PLOTED ENDCRD
ENDJOB, PLOTED,,ENDCRD
BITSsBLANK
LINES,OMITFK,PTITLE(6)

OMITFK
KS5¢BDY(6 )+ INSERTsCARRYsCHN
(BDY, IBDY)

Pl1,TWOPI ,PIQ2,PIQ4,TODEG,TORAD

ZTRANSyRTRANS yROTATE yZPIVOTyRPIVOT,SCALE«NB.TAB(9)
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EQUIVA

COMMON
LOGICA
COMMON
COMMON
COMMON
LOGICA

SMOO0TH C
COMMON
COMMON
COMMON
COMMON
i

EQuUlva
COMMON
COMMON

DIMENS

EQUIVA
C OMMON

L

DIMENS

EQUIVA

COMMON
DIMENSI
EQUIVAL
LOGICAL
DATA LB

LOGICAL

DATA KB

LENCE (XTRANS, ZTRANS)  {fYTRANS,RTRANS), (XPIVOT,ZPIVOT),
(YPIVOT,RPIVOT)

/CTAPQS/ RESTRTLENDBDT+STCFIL KOSV

L RESTRT,.ENDBOT,STCFIL

/ERASE / 8(830)

/SPACER/ MAXLHyMAXLT yMAXLF ,MAXLW

/TROUBL/ ERR,ERRMAJ, INERR¢+PRERR

L ERRyERRMAJ, INERRyPRERR

OMMONS

/ADAMO1/ NAME(6)4ADDRES{6),TITLE(6) IDENT{6)

/CALCPT/ DX,XM3D

/CELLPT / DZETA

/CSEGME/ TA(10),IB(10),IMA(10),IMB(10)JTYPE(10)sNsNSEG,
NIToNIM

LENCE (NI,NIT)

/CSMO0OA/ DEVA(20) ,FENDA(20),ANGA(20),CURVA(20) +NARB

/CSMO0B/ XA{109)sYA(LUO)«DEVI(100)

ION ZA(100),RA(100)

LENCE (ZAy XA}y (RA,YA)

/CDS2 7/ Xx{(100),Y(100),ANG(100),ANGD(100),CURV(100)+S(100),

FQK{100) ,DEV(100)+CURVB(100)

Z(100),R(100),DUM(100)

(ZyX)9y(RyY), {DUM,CURVB)

10N
LENCE

/8LBDY / BLB(6D)

ON IBLB(60)

ENCE (IBLB,BLSB)
BL

LB/1/

DATAIN,ENDBDC,UPPER, ZRONLY

DY/3HBDY/, KHIGH/O6H /

NAMELIST /A/
1 BDY,
pa ROTATE,
3 FLIP,
4y IDENT,
5 CURVA,
6 ANG,
7 UPPER

% LCAPX1l,BL

DEFINTE DOUBLE POINT TOLERANCE,

DPTOL = l.E-5

INITIALIZE

By

CHN,
IpIvaT,
XPIVDT,
DXy

LAy XA,
CURV,

N8B,
UPPER,
RPIVOT,
YPLIVOT,
XM0D
RA,YA,
CURVSB,

DPTOL

TAB,
Xely
ZTRANS,
XTRANS,
DEVA,
DEVI,
FQK,

DBLPTS,
YeRy
RTRANS,
YTRANS,
FENDA,
NII,

Se

ZRONLY,
ANGD,
SCALE,
DUM
ANGA,
DEV,
NIM,

ENDBDC=
ENDBDC=
IFI{K5.N
DATAIN=
DBLPTS=
JFOUND=
CAPXi =
BL =
READ BDY

END OF BDY CARD INPUT, T OR F
.FALSE.
E.KBDY .OR.
.FALSE.

.01

0

O.

.FALSE.
INPUT CARDS

ENDCRD) ENDBDC=.TRUE.
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35 IF( ¢t WDBDC ) GO TO 40

FLIP = 1.
ROTATE= O.
ZPivOl= 0.
RPIvVUI= 0.
SCALtE = SCALEA
ZTRANS= Q.
RTRANS= 0.

ZRONLY= FALSE.

caLL SETM({l,.1, DEVI100)

CALL SETM{(3,6ITS+XAy2004DEVA,80,B,300)

CALL SETM(1,BITSyX,200)

READ (5,4)

IFLZRONLY) CALL ISORT(XA,.YA,DUM,B8,200,2}
IFl <NOTLZRONLY ) CALL ISORT(XsYsANGD,B,300,1)
IF{.NOT.ZRONLY )} CALL ISORTUIXsYsANGA, B,300)
IF(INERR) ERRMAJ=.TRUE.

DATAIN= .TRUE.

RESTRT= .FALSE.

C COUNT THE LENGTH UF THE Z-LIST
40 TF{.NOT.DATAIN)Y GO TO 900
IF{ JFOUND +EQ.1 ) GO TO 43
NI = 0
DO 41 I=1,100
IF(XxA{I).EQ.BITS) GO TQO 42

41 NI = 1

42 IF(NI EQ. O) GO TO 43
LINES = 64
caLL SMOTH
JFOUND= 1

43 NZ =0

DO 45 I=1,100
IF(Z(1).EQ.BITS) GO YO 590
45 NZ =1
50 IF(NZ-2) 55,100,100
55 wRITt (6,1055) BDY(1l)
ERRMAJ= .TRUE.
RETURN

C DELETE DOUBLE POINTS FROM SMOOTH BOUNDARY RECORDS
100 OMITFK= .TRUE.
CALL FHEAD(NZ+10)
WRITt (6,1090) IBDYyCHN,UPPER
IF{JFOUND.NE.1 .DR. DBLPTS.EQ.0. «OR. NZ.LE.2) GO TO 150
WRITE (6,1100) DBLPTS,DBLPTS
I =1
1i0 I = [+1
IF{I.GT.NZ) GO TO 150
IF(ABS{ZI1)-2(1-1)).GE.DPTOL .OR.
i ABS(R(I)-R{I-1)).GE.DPTOL) GO TO 110
ANGDIF= ABS(ANGD(I)-ANGD(I-1))
IF (ANGDIF.GE.DBLPTS) GO TO 110
NMOVE = NZ-1
ANGSV = .5%(ANGD(I)+ANGD(1~-1))
IF(ANGD(I)*ANGD(I-1)<EQ.sO+ <AND. ANGDIF.LE..Q005) ANGSV=0.
ANGD( I-1)=ANGSV
CALL MOVE(3, Z(I+1),2(1)«NMOVE,1,
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Y4 ANGD(I+1),ANGD(I),NMOVE,1)
NZ = NZ-1
GO TO 110
C CALCULATE CURVATURES FOR PRINTOUT
150 1 =1
CURVI(I1)=0.0
155 CURVB(I)=BITS
CURV{I+1)=CURVI(I)
DX = Z(I+1)=-2(1)
DY = R{I+1)=-R{1I)
CHD = SQRT{DX*DX+DY*DY)
IF{CHD.LT..00001) GO TO 160
ACHD = ATAN3(DY,DXyANGD(I)*TORAD)
YPA = ANG(I)*TORAD-ACHD
YP8 = ANGD(I1+1)*TORAD-ACHD
CURVBILI)I=(4.,%YPA+2.%YPB)/ (CHD*(1l.+1.5%YPA*YPA))
CURVII+1)=(-2.%YPA-4.*YPB)/(CHD*(1l.+1.5%YPB*YPB))
GO TO 165
160 IF(l.EQ.L1) GO TO 165
IF(CURVB(I-1).EQ.BITS) CURVB(I-1)=CURVBI(I)
165 1 = 1+1
IF(I.LT.NZ) GO TO 155
CURVBI(I1)=0.0
*RELOL3 RELOCATE FROM A ONE TO A THREE DIMENSIONED ARRAY =-RELO13-
c SUBROUTINE RELO13
C INPUT-
C Z+R = BOUNDARY COORDINATES
c ANGD = ANGLE OF THE BOUNDARY (DEGREES)
C NZ = NUMBER OF BOUNDARY COORDINATE POINTS
C FLIP = SCALER ON R(Il) BEFORE ROTATION OR TRANSLATION
c ROTATE= ANGULAR ROTATION IN DEGREES
C ZPIVOT,RPIVOT=PIVOT POINT FOR ROTATION BEFORE SCALING
C SCALE = MULTIPLICATIVE CONSTANT ON INPUT COORDINATES
C ZTRANS= Z-TRANSLATION AFTER SCALING
c RTRANS= R-TRANSLATION AFTER SCALING
c BDY = BOUNDARY NAME
c UPPER = T IF UPPER BOUNDARY, = F IF LOWER BOUNDARY
C CHN = CHANNEL NAME
C LBDE = NEXT AVAILABLE LOCATION IN THE BOUNDARY TABLE
c OuUTPUT-
c BDT = TABLE OF Z+R,ANG IN 3-D ARRAY FORM
C LBDE = NEXT AVAILABLE LOCATION IN THE BOUNDARY TABLE
IF(FLIP.NE«leosORe ROTATE .NE.O. +ORe SCALE.NE.le +0OR. ZTRANS.NE.O.
1 «0OR. RTRANS.NE.U.) WRITE (6,1151) FLIP,ROTATE,ZPIVOT,RPIVOT,
2 SCALE,»ZTRANS,RTRANS

1

RUT+1)4yR{TI)+NMOVE,1L,

WRITE (641152)

LB1 = LBDE
LB2 = LB1+3%*(NZ-1)
L8 = LBl

BDT(LB)=BDY
CHNAME(LB)=CHN
LBZ1(LB)=0
UP(LB)= UPPER
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LEDEX({LBI)=0
I i

LOEL = 3
ADDPI = Q.
IF(.NUTUPPER)Y GU TO 240
L8 = LB2
LBDEL = ~3
AODPI = PI
240 ROTAT = ROTATE*TORAD
SN = SIN(RGTAT)
CS = COS(ROTAT)

250 IF(ROTATE.NE.O.) GO TO 2690
28T (LB)=Z(1)*SCALE + ZTRANS
RBT(LB)=R({II*FLIP*SCALE + RTRANS
GO TO 270
260 RFLP = R(I)*FLIP
28T(LB)=(2PIVOT+CS®*(Z2(1)-2PIVOT)-SN*(RFLP-RPIVOT))*SCALE + ZTRANS
RBT(LB)=(RPIVOT+CS*{RFLP-RPIVOT)}+SN%®(Z(1)-ZPIVOT))*SCALE + RTRANS
270 ANGD(I)=ANGO(I)*FLIP + ROTATE
ANGBT (LB)=ANGD(1)*TORAD + ADDPI
WRITE (6,1280) [,ZBT(LB),RBT(LB),ANGD(I)+sCURV(I) CURVBI(I)
IF{I.GE.NZ) GO TO 300

[ = I+l
LS = LB+LBOEL
GO TO 250

300 LBDE = LB2+9

LBNEXT(LR1)=LBDE~LBI
BOT(LADE }=BLANK
END SUBROUTINE RELOL3

SET UP BOUNDARY LAYER INPUT TABLE

1BLBILBLB)= IBDY
[BLB(LBLB+1)= 0
IF( BL) IBLB(LBLB+1)=1
BLB(LBLB+2)= CAPXI
LBLBE = LBLB+3

900 RETURN

1055 FORMAT(//1X43H*% NO COORDINATE INPUT WAS FOUND FOR BDY=A6,//)
1090 FORMAT(///iXy45HB O UND ARY COUCRDINATE S, BDY=A6,
* S5X4HCHN=A64+5X6HUPPER=
#L2y6Xy3HBL=L2y)
1100 FORMAT(/6X46HDOUBLE POINTS WITH ANGLE DIFFERENCES LESS THANF6.3,1X
*24HARE ELIMINATED (DBLPTS=F5.342H).)
1151 FORMAT(/6X5HFLIP=FT7.3y3XTHROTATE=F8,3y3XTHZPIVOT=F10.5+3XTHRPIVOT=
#F11.593X5HSCALEF7.3y3XTHZTRANS=F10.5+3X7THRTRANS=F10.5,)

1152 FORMAT/9X48HI1 Xl YoR ANGD CURV- CURV+)
1280 FORMAT(I10,2F1045,F10.3,2F10.4)
END
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*DECK STCB
PROGRAM STCB
COMMON /CHNFPT/ ICHN(10)sWTFS(10),WTFA(L10),WPTO(10),WTTO(10), IC
COMMON /SELECT/ LENTRY
GO TO (10420)s LENTRY

C NORMAL ENTRY-- STATION LOOP, FLOW BALANCE
10 CALL OVERLAY(3HSTC+2+1+6HRECALL)
GO 10 30
20 CALL OVERLAY(3HSTCy24y2+6HRECALL)
30 RETURN
END
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*DECK tRROK
SUBRITGTINE FRRIIR L

ceEnumMpX FHuUMp Fir STC EXECUTE SECTION ~EDUMP X~

COMMIy /JALLCUM/Z MACHALPSALTSALPTA,TTA, AXIA,RGA,GAMA,
i MACHC yPSC o TSCPTCoTTCy AXIC,RGC,GAMC,
P DAXIT,SCALEA,TTE,CHOTST

REAL MACHA (1) 4 MACHC

LOGICAL AXIA,AXIC

LOGICAL CHOTST
COMMON /CFB / LyMA,MB,PLB,PUByWF,CHOKE, SUBSON, NK,PLBC+PUBC,
i XCHOKE, TAREA,VMBC, WRQST,WCALC, QV(8),QVP(8),
* JSUM, VML BSQ

LOGICAL CHOKE 4 SUBSON

COMMON /ERASE / ERASEC(807)
COMMON /ERASE2/ AREA(96) yAREAO(96) +DISP(96) +PT(96)yLAMBDA(96),
RHO(96), SQRTVVI96) ¢ TS(96)»TT(96) ,VYMSQ(96)

t
l VVKQKP (96},
2 WQA(96),WSTA(96)y RG(96)+C2CP(96) 4FGR(96)
REAL LAMBDA
DIMENSION £S2(96), SDNQRM{96)
EQUIVALENCE (ES24VVKQKP) ¢ (SONQRMyRHO)
DIMENSION RCU(96)
EQUIVALENCE (RCUyLAMBDA)
c FIELD TABLES
C INDEX—- M=MO,NM
COMMON /C2Z / Z2(300)
COMMON /CR / R{300)
COMMON /CS2 / S2(300)
COMMON /CS1 / S1(300)
COMMCN /CPHIL / PHI1(300)
COMMON /CM / JMS(300)
COMMON /CCURV / CURVI(300)

COMMON /CB / B(300)
COMMON /CIDEX / MyJyMUsMD,ISTAG

C TABLE OF INDEX LIMITS
COMMON /IXORIG/ LHO,LHE, LBDO,LBDE, LTO,LTE, LWO,LWE, LFO,LFE,
* LOJLESTALLSO,LSE,LDO,LDE,LDUM(4),
% MOyNM, NJJNFCOLS, MAXNJMAXOL ¢ MAXNM,MAXLE,
* LEO'LEE' LRO,LRE'LRD
DIMENSION LIMITS(24)
EQUIVALENCE (LIMITS,LHO)

COMMON /CVM / VM(300)

C STREAMLINE TABLE
COMMON /SLTAB / W(128)+X2(128),SLCHN(128)
INTEGER SLCHN
BOUNDARY TABLE
INDEX~ LB=LBDO,LBDE
LBNEXT= INCREMENT TO NEXT BOUNDARY

LBZ1 = INCREMENT TO THE FIRST BOUNDARY POINT (=0 BEFORE COALLATIO
CHNAME= CHANNEL WITH WHICH THE BOUNDARY DATA IS ASSOCIATED

up = T OR F FOR UPPER OR LOWER BOUNDARY

LEDEX = RELATIVE INDEX OF L.E. POINT WHEN LOWER AND UPPER SURFACE

CONTOURS ARE CONNECTED
BDONAME,LBA,LBB=NAME AND INDEX LIMITS OF SPECIFIC BOUNDARY
DATA WHEN BOUNDARIES ARE COALLATED

QOOOOOOOON
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DIMENSION BDT(1),LBNEXT(L),yLBZ1(1),

i CHNAME(L),UP(1),LEDEXI(Ll),
2 IB3T(1),RBT(1),ANGBT(42)
LOGICAL up
INTEGER BDT,CHNAME, BDNAME
DIMENSION BONAME(L),LBA(Ll),LBB(]1)
EQUIVALENCE {BONAME, 28T), (LBAJRBT)s (LBB,ANGBT)

FLOW ADJUSTMENT TABLE
INDEX— LF=LFO,LFE

NFCOLS= &

X1¢ = ORTHOGONAL COORDINATE

XZ2F = STREAMLINE COORDINATE OF SL EMINATING FROM T.E.
X1BF = X1-COORDINATE OF CHOKE STATION OF FLOW BELOW T.E.
X1AF = X1-COORDINATE OF CHOKE STATION OF FLOW ABOVE T.E.
SiF = S1-COORDINATE OF T.E. (UPPER SURFACE). THIS ITEM

1S USED WHEN INTERPOLATING FOR WAKE DELTA-STAR.
LFB,LFA=INDICES OF STATIONS BELOW AND ABOVE T.E.
NCHB,yNCHA=NUMBER OF CHANNELS BELOW AND ABOVE T.E.

LRF INDEX OF DUMMY ORTCHN LIST FOR THE T.E.
LRXF INDEX OF LAST CHANNEL BELOW THE T.E.
JURDER= O IF TOTAL FLOW AT X1F IS GIVEN

2 IF FLOW ABOVE T.E. IS GIVEN
1 IF FLOW BELOW T.E. IS GIVEN
JORDER= -1 IF FLOW AT X1F IS CHOKED AND SINGLE CHANNEL

[T L LA | B 1}

DIMENSION X1F(1)eX2F (1) X1BF (1) 9 XLAF(1),

i SIF(L1)yNCHB(1),NCHA(L1)+JORDER(1) yVNR(12)
EQUIVALENCE (LFBsX1BF) s (LFA9X1AF) s (LRF¢NCHB) ¢ (LRXF9NCHA)
DIMENSION LFB(L) LFA{L) LRF{1),LRXF(1)

STATION TABLE
INDEX- L=LO,LESTA
SCHUKE= STATION CHOKE INDICATOR (ADJWF,BRHS,WRIOUT)
MCL SHARP CORNER INDICATOR (BLDTBS)
MCL FIELD INDEX OF CONTROL STREAMLINE (PTMOVE,FLOBAL)
COMMOIi /CHDATA/ X1UL)oLNEXTCi)oMLB(L) MUB(1)PRIM(]1),
TYPELB(1) NAMELB(1),ILB(1),FLB(1)SILB(1),

i TYPEUB(1),NAMEUB(1),IUB(L1)yFUB(L)sSiUB(L)»
3 VMB(1)OWDV(L)y X2CL(1)yVCL(1)MCL(481)
LOGICAL PRIM
ODIMENS ION SCHOKE(1l)
EQUIVALENCE { SCHOKE, DWDV)

EQUIVALENCE (BDT+X1F9sX1l)e (LBNEXTX2F,LNEXT)y, (LBZ14X1BF,MLB)
EQUIVALENCE (CHNAME y X1AFyMUB ), (UP4S1F,PRIM)

EQUIVALENCE (LEDEXyNCHB,TYPELB)y (ZBT,NCHA,NAMELB)
EQUIVALENCE (RBT,JORDERyILB)y (ANGBT,VNR,FLB)

COMMON /CTABPR/ 11TAB
COMMON /BLBDY / 1BLB(60)

CALL TABPRT(6HALLCOM,MACHA,20,8)
CALL TABPRT(3HCFB,Ls33,4)

CALL TABPRT(HHCIDEXyM,5,5)

I1TAB = LBDO

CALL TABPRT(6HBDYTAB,BDT,LBDE,3)
I1TA8 = LFO

CALL TABPRY{(6HCADJUWF,X1F,LFE,8)
I1lTAs = LO

CALL TABPRT(6HSTATAB+X1sLESTA,4S)
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(1

19y WRITE (69 11950) (JeX20J) o SLCHN(JI) sW(J) 9J=lyNJ)

CALL

CALL
CALL
CAaLd
CALL
CALL
CALL
CALL
CALL
CALL
caLiL
1F(
IHA

TABPRT{HSHERASL,yERASLC4800,45)

JMSPRT

TABPRTI(ZHS 1y S1eNMy 1 0)
TABPRT L ZHS 29 529NM, 1 0)
TABPRTI(1HZ+Z +NM,10)
TABPRT(1HRyKyNM,10)
TABPRT(4HPHI 1 PHI1yNM,1))
TABPRT(4HCURV,CURV,NM,10)
TABPRT(2HVM, VMyNM,10)
TABPRT{1HByByNM,10)
TABPRT(6HERASE2+,AREA,1536,48)

I3LB(1).NE.O ) CALL TABPRT(SHBLBDY.IBLB+60,3)
LUE.EQ.O ) GO TO 1321 :

11TAl = LDO

CALL TABPRT(5HBLTABy,CHNAM,LDE,3)
1321 CONTINUE
LSTOP = 6
GO 10 (999,999) , LSTOP
9339 RETURN
115 FORMAT(///7L1X1ITHSTREAMLINE TABLE-/1TX32HJ
* n/{1189F12e696X9A69F12464)9)

END
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*DECK STCwl
PROGRAM STCWI
C WRITL THE OVER-ALL STC DATA RECORD, KEY(5)=A.
CALL WRIA
calt wWRIODUT
CALL WRIBOY
CALL WRIATP
RETURN
END
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#OELCK WRIA
SUBRUUTINE WRTA :
*AKTA~- WRITE THE KEYI(5)=A STC OATA RECORD -WRIA~

COMMON JALLCOM/ MACHALPSAL,TSA,PTA,TTA, AXIAJRGAyGAMA,
R MACHC 4 PSC+TSC4yPTC,TTCy AXICRGCyGAMC,
< DAXIT,SCALEA,TTEZCHOTSTY
REAL MACHA({1) 4 MACHC :
LOGICAL AXIA,AXIC
LOGICAL CHOTST
_EAL MACHO
tQUIVALENCE (MACHO,MACHA)v(PSOoPSA),(TSOQTSA’v
N {AXI JAXIA)y(RG4yRGA) 4 {GAM,GAMA)
COMMON /CSS / SSFML ySSEF,SSEANG . SSDF ¢SSFENDsSSFNDI
i ¢+ SSDLE, AQFACT!BRLXQCURRLXvTS[C RHOC RHOCSS
INTLGER SSFML '
LOGICAL SSEF, SSDF, SSOLE
SSFML SUPERSONIC CURVATURE FORMULA NUMBER
SSLF SUPERSONIC ENTERING FLOW, T OR F
SSEANGL= ENTERING FLOW ANGLE (DEGREES) FOR SSEF=T
SSDF SUPERSONIC DISCHARGE FLOW, T OR F
SSFEND= SUPERSONIC BREAM DOWNSTREAM END CONDITION, =041 FOR PARABOL
SSFNO .= SUPERSONIC BEAM UPSTREAM END CONDITION, =0,1, FOR PARABOLA
550Lt SS FLOW BELOW AND AFt OF LE PTy T OR F
AqaFACT= CENTRAL PUINT INFLUENCE COEFF[CIENT FACTOR
BRL X B~-RELAXATION FACTOR :
CURRLX= CURVATURE RELAXATION FACTOR '
TSIC NUMBER OF POINTS {0 BE READ FOR TRANSONIC INTERPOLATION
COMMON /IXORIG/ LHOsLHE, LBDOJLBDEs LTOWLTE, LWO,LWE, LFO,LLFE,
LOSLESTA, LDUM{(B),y . .
MOyNMy NJIJNFCOLS, MAXNJyMAXOL ¢ MAXNM,MAXLE,
LEOsLEE, LRO,LRE'LRO
DIMENSION LIMITS(24)
EQUIVALENCE (LIMITS, LHO)
COMMON /SLTAB / W{128)+X2(128)ySLCHN(128)
INTEGER SLCHN

OCOOOOOOO0O0

LI T LI | T T N A ¢ I | I

i 3¢ 4t

COMMON /BCOMMN/ PROGMI(9) ,FILIN,FILOT
LOGICAL FILIN, FILOT
COMMON /ADAM31/ NAME(6),ADDRES(6), TlTLE(b)’lDENT(b)
COMMON /BENDIN/ NBCIN(Z):ACF(Z)
COMMON /CB / B8(300)
COMMON /CBITS 7/ BITS,IBLANK
COMMON /CCRX / CRXSL,CRXOL, CRXSS.CRXE CRXC,CRMACH
DIMENSION CRX(6)
EQUIVALENCE (CRXyCRXSL)
CHANNEL INPUT DATA TABLE
INDEX = LH=LHO,LHE
COMMON /CHDATA/ CHNAM(1) ,LHNEXT(1) yWTFLOW(10)+NR(1)4,NC(1),TAB(6),
1 BB(T5)
DIMUNSION TABLES(998), TTO(1),PTQ(1)
TABLE OF CONVECTED PROPERTIES
INDEX- LT=LTO,LTE
CH CHANNELNAME
LTNEXT= INDEX INCREMENT TO THE NEXT. CHANNEL
LPSI RELATIVE LOCATION OF PSI LIST
NPT NO. OF PSI, TT, PT AND RCU VALUES
DIME NSION CHUL) s LTNEXTUL) oNPT(1) oL PSI(1) 4L TT(495)

OO0

eEaNeNeNaNel

Hononn
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INTEGER CHsCHNAM
DIMENSION XCHL1)

EQUIVALENCE (CHNAM, TABLESsCHoXCH) o (LHNEXT LTNEXT),
* (WTFLOWSNPT),
* (WTFLOW(2),LPSI,TTO),
% (WTFLOW(3),LTT,PTO)

COMMON /CIADIN/ RHOBAS,RHOAMP,IADM
COMMON /CINNER/ INRCTR,RDUMyNINNER{16) CNVF(16)
COMMUON /CISBOT/ FARFLD(2),FREE(2)4PRES(2)+RFF4NZP,

i ZP{10),PPS({10)y Al,A2,ADUM(6)
INTEGER FARFLD,FREE,PRES

COMMON /CLINES/ LINESOMTIFK,PTITLELG)

LOGICAL OMT IFK

COMMON /CM / JMS(300)

COMMUN /CMAXIT/ MAXIT,MAJCTR,GREFIN, EDUM
LOGICAL GREFIN

EQUIVALENCE (MAJCTR,NREFIN)

COMMON / CNORM / RHL +RMyAHL ¢ARM

COMMON /7CPI / Pl,TWOPLI,PIQ2,PIQ4,TODEG, TORAD
COMMON /CPRINT/ PDUML(3),PREFIN,PREFN2,PDUM(11)
COMMON /CPRPRN/ PRPRN

INTEGER PRPRN
COMMON /CPTMOV/ VELPOT,1COB+NODENS,CPTDUM
LoGICcAL VELPOT
COMMON /CR / RF{(300)
COMMON /CREFIN/ SLSySG219sVMG1+VMG2, NGRyNGZsSGR{10),GR(10),
i SGZ(101+GZ{1D)

COMMON /CS1 / 511(300)

COMMON /€S2 / S2(300)

COMMON /CTOLRL/ TOLRLyMAXSWPCLENysDS2MX,TOLES2+NSWP,

1 DS1DOMP 4DS1MXA,DSIMXB ¢DS1RMS,ES2MX,DS1RMO,
c SGIMIN,TOLINR

COMMON /CTHICK/ NTHKXyNTHKY,THKX(20),THKY(20),THIK2D(78)
COMMUON /CVM / VMF(300)

COMMON /CZ / ZF(300)

COMMUN /CHNFPT/ ICHN(LO) yWTFS{L1O)4WTFA(L0),WPTO(10) WTTO(10), IC
COMMON /TAPES / NTAPO,NTAPN

COMMON /BLBDY / BLB(60)

DIMENSION IBLB(60)

EQUIVALENCE (IBLB,.BLB)

COMMON /VISCOS/ TREF,MUREF,SCON

REAL MUREF

LOGICAL STCFIL
DATA STCFIL/T/
DATA KA/1HA/

OMTIFK= .TRUL.
IF(FILOT) OMTIFK=.FALSE.
CALL FHEAD(64)

TSC = TSA
TT1C = TSC*%{1l.+(GAMA-1.)*,5*MACHO*MACHO)
PTC = PSC®(TTC/TSC)I*%(GAMA/ (GAMA-1.})
59 WRITE{6,1000) AXIyMACHO,RGyTSCsGAMPSCoTTE«PTC,CHOTST,LTTC,
i NBC INy ACF
1000 FORMAT (/715H GENERAL INPUT~// 6XyTHAXI =9LB8926 X THMACHO =,F8.4/
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16Xy ITHRG =yF8.2¢26XyTHTSO 24FB8s2/ 6XyTHGAM =yFHeb 926X,

s THP S =oFB8.3/ 6X,THTTE =9FB.3426X,THPTO =4F8.2/ 6X.7HCHU*ST=
sl By cHXyTHTTO =¢FB8.3//7 27TH STREAMLINE END CONDITIONS~/ 6X, THNBC
1IN =,218/ 6X,THACF =92F8.37 )

WRITE(6921005) SSFMLySSFEND,SSFNDLySSEANG,SSEF 4SSDF,SSDLE

1095 FIRMAI(43H CURVATURE CALCULATION FOR SUPERSONIC FLOW-/
16Xy THSSFML =, 18,19H (FORMULA NUMBER}/
cb6Xy THSSFEND=4F8,3943H (DOWNSTREAM END CONDITION, SSFML=2 ONLY)/
36Xy THSSFNDLI=,F8,3,41H (UPSTREAM END CONDITION, SSFML=2 ONLY)/
46Xy THSSEANG=,FB.3443H (INLET FLOW ANGLEy DEGREES,y SSEF=T ONLY)/
2/38h SUBSONIC/SUPERSONIC BRANCH SELECTION=-/
66Xy THSSEF =418, 37H (SUPERSONIC ENTERING FLOW, T OR F)/
76Xy THSSDF =41 8,56H (SUPERSONIC FLOW DOWNSTREAM OF CHOKE STATION
¥y T UR F)/ 6Xy THSSDLE =,L8458H (SUPERSONIC FLOW BELOW AND
BAFT G+ A L.L. POINT, T OR F) )

WRITe (641010) (GR(I),I=1,NGR)
WRITL (641011) (SGRUI)9I=1sNGR)
IFINGZ.EC.O0) GO TOD 65
WRITE (641012) (GZ(I)yI=1yNGZ)
WRITC (641C13) (SGZ(I)y9I=14NGZ)
65 WRITE (6,1014) VMGl,VMG2yCRX
1010 FORMAT(/1IX19HGRID SIZE CRITERIA=/6XTHNGR/GR=10F8.2)

101l FORMAT (6X,7HSGR =,10F8.2)
1012 FORMAT (/6X,THNGZ/GI=,10F8.2)
1013 FORMAT{6X,THSGZ =y 10F8.2)

10.4 FORMAT(/6XyTHVMGL =,FB.2¢25X9THVMG2Z =,F8,2//6XyTHCRX =y6F8,3)

WRITE (691030) NM,MAXNM, LESTA,MAXLE, NJ,MAXNJ
1030 FORMAT{(/1X17HMEMORY UTILIZATION~/24X1THUSED AVAILABLE/6X11HGRID
% POINTSI1ls1100/6X6HTABLESTILO+1109/76X1YHSTREAMLINESILIL,11D,)

ATLDS:= CLEN®TOLESZ2 ‘ :
WRITE(641040) MAXIT,NREFIN, INRCTRyTOLINRyTOLES2yCLENJATLDS24ES2MX,
i DS 1DMP ¢y NODENS ' : :

1040 FORMAT (/18H CONVERGENCE DATA-/
16Xy THMAXIT =,18,3X,20H(MAXIMUM ITERATIONS)/
26Xy THNREFIN=,18,34H - NUMBER OF REFINEMENT 1TERATIONS/ 6X,7HINRCTR
3=, 18y56H - NUMBER OF ADDITIONAL ITERATIONS AFTER LAST REFINEMENT//
46Xy THTOLINR=y EB.1s47TH (INNER ITERATION TOLERANCE ON S.L. MOVEM
GENT )/ 66X THTUOLESZ=y EB.1,37H (FINAL TOLERANCE ON S.L. MOVEMENT)
2/6Xy THCLEN =, F8.3452H - CHARACTERISTIC LENGTH BASED ON GRID SI1Z
6t CRITERIA/ E21.1+38H - ABSOLUTE TOLERANCE ON S.L. MOVEMENT/
76Xy THMAXES2=y EB8.1y,42H - LARGEST S.L. MOVEMENT ON LAST ITERATION/
8/6Xy THDOSIUMP=, FB.3454H (STREAMWI SE PT MOVEMENT DAMPING, =D FOR
% NO DAMPING)/ 6X, THNODENS=,185,58H (REFINEMENT LEVEL TO WHICH CON
ASTANT DENSITY IS ASSUMED))

LINES = 64
CAaLL FHEAD(13)
WRITE (6,1090) FARFLD
WRIIL (641092) TADMyRHOBASsRHOAMP, TOLRL
L1095 FORMAT (/26H SPECIAL BOUNDARY OPTIONS=/ 6XyTHFARFLD=,2(2X,A6))
1092 FORMAT(/ 28H MATRIX SOLUTION PARAMETERS=/6XyTHIADM =,18,3X,70H(=~
ilyOyiy FOR STREAMLINE, ALTERNATING, AND ORTHOGONAL LINE RELAXATION
<)/ 6X9sTHRHUOUBAS=yF8e393Xy 34H(ACCELERATION FACTOR, BASE LEVEL)/
36Xy THRHOAMP =, F84393X+45H(ACCLERATION FACTOR, AMPLITUDE OF VARIATI

-127-



40N)/ 6Xy,THTOLRL =, EB8.1y3X,30H(TOLERANCE RELATIVE TO MAXDS2) )

C PRINT HIGHLIGHT AND MAX. BODY RADII AND AREAS
AHL = RHL
IF(AXIA) AHL=PI#*RHL#*RHL
ARM = RM
IF(AXIA) ARM=PI*RM*RM
WRITE (641091) RHL JAHLyRM,ARM
1091 FORMAT (//6Xy 1THHIGHLIGHY RADIUS=4FB.3¢4X,15HHIGHLIGHT AREA=,
# F84.3/6Xy1THMAX. BODY RADIUS=, FB8.3,4Xy15HMAX. BODY AREA=,F8.3)
C PRINT CHANNEL TABLE OF CONTENTS
CALL FHEAD(Z2)
WRITE (6,1060)

| LH = LHO
80 IF(LH.GE.LHE) GO TO 96

| MOREL = 4
\ IF(NR(LH) eNE<3) MOREL=MOREL+2+NR{LH)
CALL FHEAD(MOREL)

LH2 = LH+9
WRITE (641070) CHNAM(LH) o (WTFLOWILHX) ¢LHX=LHsLH2)
NCX = NC(LH)

IF{(NR(LH).LE.Q) GO TO 95
WRITE (6,1080) (TAB(I)s1=14+NCX)
| CALL TABPRT(2HB=,BBI{LH) s NCXENR(LH)4NCX)
| 95 LH = LH+LBNEXT(LH)
GO TO 80
96 CONTINUE
1060 FORMAT(/1X26HCONTENTS OF CHANNEL TABLE-)

1070 FORMAT(//6XTHCHN =2X9A6ySXTHWTFLOW= EL12.4,/6XTHTTO = FB8.295X
*THPTO =FB8.3,5XTHTSO =FB8.2+5XTHPSO =F8439/6 XTHMACHO =FB8.445X7
*HAD = E12.491XTHVARY =L8,/6XTHRG = FB8.2¢5XTHGAM 2F8e4y)

1050 FORMAT(/6XTHNB/TAB=2XyA6+1H¢5XeA691lHe5XeAOs1Hs5X9A691He5X9Aby1H,y)

C LOOP THROUGH CHANNELS TO PRINT FLOW RATES; PRESSURESs AND TEMP
RHOINF= PSA/(RGA*#TSA)

VINF = SQRT(GAMA%RGA*TSA }*MACHA
WTNORM= RHOINF*VINF®P]
J2 = 0
IC =0
100 J2 = J2+1
JCHN = SLCHN(J2)
1,5 IF(JCHN.NEL.SLCHN(J2+1) .OR. J2.EQ.NJ) GO TO 110
J2 = J2+1
GO TO 105
110 IC = [C+1

WTFACIC)=W(J2)/WTNORM
IF( RGAWNE.L. ) WTFA{IC)=W(J2)
ICHN(IC)=JCHN

LY = LT0

115 IF(JCHN.EQ.CHILT)) GO TO 120
LTP = LT4LTNEXT(LT)
IF(LTP.GE.LTE) GO TO 120
LY = LTP
GO 7O 115

120 LTP = LT+#LPSI(LTI+NPTUILT) =

WIFS(IC)=XCH(LTP)/WTNORM
IF( RGAWNE.Ll. ) WIFSUIC)=XCH(LTP)
WPTO(IC)I=PTC
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WITULIC)=TTC

LH = LHO
FFUJORNGE Lo CHNAMILHY) GO TO 124
LHP = LHALINEXT(LH)
IF(LHPGLJLHE) GO TO 128

L = LHP

G TL 122

IFCPTOCLH) NELBITS AND. PTO(LH)NE.O.) WPTO(IC)=PTO(LH)
IF(TTO(LH) S NE.BITS +AND. TTO(LH).NE.O.) WYTO(IC)=TTO(LH)
IF(J2.LT.NY) GO TO 100

WRITE (641130) (ICHN(I)oWTFS(L) +WTFA(L) WPTO(T)yWTTOU(I)yI=1,1C)
FORMAT (/49H CHANNEL FLOW RATESy PRESSURES,y AND TEMPERATURES-//
* 16Xy IHSPECIFIEDy5Xy BHADJUSTED 9 TX 9 6HPT/PSOsTX96HTT/TSO /
* (6X9A694F13.49))

RETURN

ENTRY WRIATP

REWIND NTAPN
WRITE (NTAPN) STCFIL(LIMITS(I)yI=1,y24)

WRITe (NTAPN) ((IDENT(I)y1=146) ¢AXIsRGyGAMyMACHOPSO,TSO9PTO,TTO,

PRPINGTTEZCHOTSTyMAXIT MAJCTRy (NINNER(I)9I=1416)s VELPOT,ICOB,
NODENSyRNyNGR¢yNGZy (SGR(I) 9 I=14940)9yVMG1l,VMG2y INRCTR, SLSySG21,
NBCINCLY NBCIN(2)9ACFUL1)9ACF(2)y SSFMLySSEF+SSEANGsSSOF y SSFEND,

SSFND1y SSDLEyAGFACTyBRLXsCURRLXy TSIC,(FARFLD(]I)91=1,8),
RHUC s RHOCSSyRHL 9 RM,
TREFyMUREF,SCON, {BLB(1)y1=1460),
(ZP(1)y1=1,28)y (TABLES(I)oI=1,LESTA), (B(I)yI=1,NM), (JIMS(])
[=igyNM)y (SLII)sI=1gNM),y (S2(1),I=1oNM),(ZF{I),I=14NM), (RF(I
I=1yNM)y (VMF(1)eI=1oNM)y (W{I)yl=1lgNJd)y (X2(I)oI=1,NJ),
(SLCHNUI )y I=1eNJ) o TOLRLyMAXSWPTOLES2,TOLINR(SG1MIN,DS1DMP,
CSIRMU, (CRX{I)41I=146)s RHOBASRHOAMP,IADM,NTHKX ¢ NTHKY,
(THKX{1),1=1,118) )
NTSAV NTAPC
NTAP( NTAPN
NTAPN NTSAV
RETURN
END

T > ~NC U3

-129-



*DECK USECDW
BLOCK DATA USECDOW

*UStCDW REPLACE STCW USE CARDS
COMMON /ERASE3/ wDUM(318)
COMMON /CPSM 7/ PSM{T768)

END

130~



*OECK wrRTUU
SUBRGUTINE wR IOUT
*WRIVUT WRKITE STC OUTPUT DATA ~WRIOUT-

CoMMOy ZALLCOM/ MACHA,PSA,TSA,PTA,TTA, AXIA,RGA,GAMA,

- N MACHC 4y PSCyTSCWPTC,TTCy AXIC4+RGC,GAMC,
"~ < DAXITySCALEA,TTE,CHOTST
REAL MACHA(1) ,MACHC
LOGICAL AXIALAXIC
T LOGICAL CHOTST
COCMMIy /CFB / LyMA,MB,PLB,PUB,WF,CHOKE,SUBSON, NK,PLBC,PUBC,
i AKCHOKE, TAREA,VMBC, WRQST,WCALC, QVI{B),QVP(8),
= ¥ JSUM,VMLBSQ
LOGICAL CHOKE » SUBSON
COMMay /CSS / SSFML,SSEF.SSEANG,SSDF,SSFEND,SSFNDI
- . y SSOLEyA4FACT yBRLXyCURRLX
INTLGER SSFML
LUGICAL SSEF, SSDF, SSDLE
C SSEML = SUPERSONIC CURVATURE FORMULA NUMBER
- C SSEF = SUPERSONIC ENTERING FLOW, T OR F
C SSEANL= ENTERING FLOW ANGLE (CEGREES) FOR SSEF=T
c SSDF = SUPERSUNIC DISCHARGE FLOW, T OR F
~ C SSFEND= SUPERSONIC BEAM DUWNSTREAM END CONDITION, =041 FOR PARAHOL
. C SSFND .= SUPERSONIC BEAM UPSTREAM END CONDITION, =041y FOR PARABOLA
C SSDLE = SS FLOW BELOW AND AFT OF LE PTy T OR F
_ C A4FACT= CENTRAL POINT INFLUENCE COEFFICIENT FACTOR
c BRLX = B-RELAXATION FACTOR
C CURRLX= CURVATURE RELAXATION FACTOR
COMMUN /ERASTE 2/ AREA(96) y AREAU(96) 4DISP(96),PT(96),LAMBDA(96),
e L RHO(96) ¢ SQRTVVI96) 4 TS{96),TT(96) ,VMSQ(96),
- - VVKQKP(96),
2 WOA(I6) ¢y WSTA(96)y RG(I6)4C2CP(96) 4FGR(I6)
~ REAL LAMBDA
- COMMOIN /ERASE3Z J1(10),K1(10),CHANLS(10)4PS(96)yMACH{96) FLOWI(S6)
DIM: NSTON XI2U096)92196)4R{96)4PHI(96),CURV(96),PSQPO(36),
¥ VM{96),FYX{96),FVY(96) +FPX(96)4FPY(I6),S5VX(I6]),
- * SVYL{96) 9 SPXL{I6) +SPY(96)ySTX(96),STY(96)
EGUI VALENCE (AREAQ+ XTI 23FVXySTX)y (DISP,Z,FVY,5TY),
% (SORTVVyRyFPX)y (VMSQePHI FPY)y {VVKOKP,CURV,4SVX),
= % {WQAPSQPO,SVY)y (C2CP,VM,SPX)y (FLOW,SPY)
REAL MACH
NIMENSION X{1)sY(l)
— TGUIVALENCE (X9Z)s{Y4R)

C Ntw VARIABLES FOR NASA VERSION ONLY
C Cair USE #GR IF NEEDED

CI®LNSION PFLOW(96) sPSUPT(96),TSQTT(96) ,CP(96)+AQAREF(36),
- * PTQPTO(96),FLOWMX(10)
EGUIVALENCE (FLOW,PFLOW),y (LAMBDA,PSQPT), (TS,TSQTT),
* (RHOLCP) L (FGR,AQAREF), (RG,PTQPTO)

.- COMMUON /IXDORIG/ LHOsLHE, LBNU,LBDEy LTONLTEy LWOsLWE, LFO,LFE,

* LOSLESTA, LDUM(B),
% MO #NMy NJYNFCOLSs MAXNJoMAXOL s MAXNM,MAXLE,
_ % LLOyLEEy LRO,LRE,LRD
GIME NS TON LIMITS(24)
FQUIVALENCE (LIMITS,LHO)

COMMON /CBEND / NBCB(Z)YoANGE (o) ,CURVE(2),FB(2)
- COMMON /CBITS 7/ BITS,BLANK
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CUMMi Y /CCUBE /7 NBCE2)4,C1(2),C2(2)FEND(2)

COMMON /CGRAV / CG

COMMON /CP1 / Pl,TWOP1,PIQ2,P1064,TODEG,TORAD

CUOMMUN /CREFIN/ SGlySG2yVMGL 4 VMG2

ly NGRyNGZ, SGR{10)sGR(10)s SGZ(10),GZ(10)
COMMON /SLTAB /7 W(128)¢X2(128)¢SLCHNI(128)

INTEGER SLCHN

STATION TABLE

INDEX- L=LO,LESTA

SCHOKE= STATION CHOKE INDICATOR (ADJWF,BRHS,WRIOUT)

MCL = SHARP CORNER INDICATOR {(BLDTBS)
MCL = FIELD INDEX OF CONTROL STYREAMLINE (PTMOVE,FLOBAL)
COMMON /CHDATA/ X1(1)sLNEXT(1),MLB(1),MUB(L1)yPRIMIL),
1 TYPELB(1),NAMELB(1),ILB(1),FLB(1),51LB(1),
i TYPEUB(1),NAMEUB(1),IUB(1),FUB(L) SL1UB(L)},
3 VMB(1),DWDVIELl)y X2CL(1)¢VCL(1)eMCL{48B])
LOGICAL PRIM
INTEGER TYPELB,TYPEUB
DIMENSION SCHOKE(1)
EQUIVALENCE ( SCHOKE » DWDV)

COMMON /BCOMMN/ PROGM{9) 4FILIN,FILOV

LOGICAL FILIN,FILOT
COMMON /ADAMOLl/ NAME(6),ADDRES(6),TITLE(6)yIDENT(6)
COMMUN /CCURV / CURVF(300)
COMMON /CDS2 / MACHM(300)

REAL MACHM
COMMON /CPHI1 / PHIL1(300)

COMMON /CPRINT/ PRTES2+PRTByPRTAyPREFINJPREFN2,SSONIC,PDUM(1D)

COMMON /CPRPRN/ PRPRN

INTEGER PRPRN
CUMMON /CPSM / PSM(300)
COMMON /CS2 / PTM(300)
COMMON /CR / RF(300)
COMMON /CRHS / TTM(300)
COMMON /CVM / VMF(300}
COMMON /CZ / ZF(300)

COMMON /CIDEX / M, JyMU,MD,ISTAG
COMMON /CLINES/ LINES,OMITFK,PTITLE(6)

COMMON /CFRFLD/ FSAV(300), STXU(128),STXD(128),STYU(128),STYD(128)

CUMMON /CHNFPT/ ICHN(10),WTFS{10),WTFA(10),WPTO(10),WTTO(10),

INTEGER DBSTAR,SUB,y SUPER ¢BLANK ¢yBRANCHsCHANLS+ASTERP,TE
LOGICAL UPSTRM,DNSTRM
DATA TE/Z2HTL/

PIINV = l./P1

Q0 = 0.
IF(MACHA.LE..1) GO TO 95
IF(GAMAJNE.DO.) GO TO 92

Q0 = (RGA*TSA)/(PSA*MACHA*MACHA)
GO TO0 95
92 QO = 2./ (GAMA%PSA*MACHA®MACHA)

BEGIN LOOP THROUGH STATIONS
9% CHOKE = JFALSE.
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SUBSLHIC/SUPERSONIC BRANCH SELECTION

M = MLB(L)
CALL wETIX

JA = J

MAA =M

M = MUBI(L)
CALL GETIX

Jh = J

Mt = M

IF(J5UMECe0) SUBSON=.TRUE.
IF(SSEF) SUBSON=.FALSE.
IFCSCHOKE (L) oNEJXCHOKE) GO TU 510
I+ (SSOF) SUHBSON=.FALSE.

JSUM = JA+/256%JB

FXECUTE FLOW BALANCE

510 CALL FLOBAL

5c0

[IF(TYPELB(L)EQ.TE <0OR. TYPEUBIL).EQ.TE) JSUM=D

RRAMCH AND ASTERP ARE PRINTOUT INDICATORS
DATA DBSTAR/ZH*%/, SUB/3HSUB/, SUPER/SHSUPER/,+ ICHOKE/S5HCHOKE/
ASTERP= BLANK
[H(PRIM(L)) ASTERP=DBSTAR
BRANCH= SUPER
IF {SU3SON) BRANCH=SUB
IF{SCHOKE(L) EQ.XCHOKE) BRANCH=]ICHOKE

CALL SETM(1,BLANK, CHANLS,10)
CALL “OVE(24yZF(MA)ZyNKyly RF(MA)sRyNKy1)
CALL MOVFE(LyCURVF(MA)sCURVyNKyly VMF(MA) VM NKyl)

LG =0
K =
M = MA

FLOWIK)}=WSTA(K)*CG

PHI(K)= PHIL1(M)*TODEG

GGAM = FCORUIK}/{(1.+FGR(K))
MACHIK)=VM{K}*SQRTIQGAM/ (RGIKI}*TS(K)))
AQAREF(K) = R{K)

IF € AX1A ) AQAREF(K) = PI*R(K)*R(K)
PS{K) = RHO(K}I*RG(IK)}*TS(K)
PSQPO{K)I=PS(K)/PSA
PSQPT{K)=PS(K}/PTIK)
TSQIT{K)=TS(K)}/TT(K)

CP MUST FOLLUW USE OF RG

CPIK)= (PS(K)-PSA)*Q0

CALL GETIX

XIdlk)y= X2(J)
[FISLOCHNGJ) L Q.CHANLSI(ILQ)) GO TO 530
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525

530

533

5135

1620

610

620

LG = LQ+1
JilL@i= J
K1{LQ)= K

CHANLS{LQ)=SLCHNI(J)
IF(LY.GTol) FLOWMX(LQ-1)=FLOW(K)

I =0

I = 1+1

TF(SLCHN(J) .NEJICHN(I) cANDeI.LTLIC) GO TO 525
QPTO = 1./WPTOLI])

PTQPTOIKI=PT(K)*QPTO

K = K+l

M = M+]

IF(K.LE.NK} GO T3 520
J1(LO+1)=J+1

K1(LQ+1)=K
FLOWMX{LQ)=FLOW(K=-1)
LQS = 0

LQS = LQRS+1

KB = K1(LQS)

KE = K1{LQGS+1)-1

FLMX 1./FLOWMX(LQS)
DO 535 K=KByKE
PFLOW(K)=FLOW(K)*FLMX
IF(LQS.LT.LQ) GO TO 533

XI1 = X1(L)

IF(PRPRN.EQ.(-1)) GO TO 610

CALL FHEAD(LINEA+NK)

LINEA = &

IF(.NOT.PRIM(L)) LINEA=8

WRITE (641600) XI1,ASTERP,CHANLS,yBRANCH,

2 (X12(K)sPFLOWIK) ¢ Z(K) R (K)oPHI(K) yCURVIK) ¢PSQPO(K) 4PSQPT(K),
2 TSQTT(K)sCP(K) yMACHIK) s AQAREF(K),PTQPTO(K) yK=1,4NK)

FORMAT (/25H STATION COORDINATEs XIL=9FT.3,A2,13H CHANNELS~-
1100A6492X) 4 AS// 5SXyl3HXI12 STRM FNCT6Xy3HXeZ98Xy3HYyR98Xy3HPHI,
16X 4HCURV,6X,21HPS/PO PS/PT TS/TT96Xs2HCP ¢6X 9 4HMACH 6 X,y
3 6H AREA3X,6HPT/PTO / (2Xy)F6e33F10e34F12.59F11e59F9.3,F1l1l.5,
4 F9,3,2FBa39F10e3,F9.43F11e34F9e3497Xy)0)

IF({.NUT.PRIM(L)) GO TO 800
M = MA

DO 620 K=1,NK

COSPHI= COS(PHIL1(M))
SINPHI= SIN(PHILl(M))
FVX{K)=VM{K)*COSPHI
FYY{K)}=VM(K)*SINPHI
FPX(K)=(PSIK)-PSA)*COSPHI
FPY(K)={PS(K)-PSA)*SINPHI

M = M+]1
Svxti)= O.
svy(ii= 0C.
sSPX(l)= 0.
SPY(l)= O.

CALL LSPFIT(WSTA,FVXsNKy WSTASVXeNK, -1}
CALL LSPFIT(WSTA,FVYyNKy WSTA,SVYyNK, -1)
CALL LSPFIT(AREASFPX,NKs AREASPXsNK,y, ~-1)
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LALL LSPHITIAREA,FPY yNKy AREASSPYyNK, -1)

D L3y K=19NK
STXK Y= SYXIK}I+5PX(K)
63u STY(K)= SVY{K)+5PY(K)

KA = i

Ne 642 LL=1,L0

J = JlfLL+11-1
K = Ki{LL+11-1

IF(M:NELO) GO TO 635

STXULJ)I=STX(K)}-STX(KA)

STYULJI=STY(K)-STY(KA)
635 IFIMEDINELO) GO TU 640

STYD(J)I=STY(K)-STY(KA)

STXDIJ)=STX(K)=-STX(KA)
640 KA = K

IF(PRPRN.EQ.(-1})) GO TO 800

WRITE (6,1700) SVXINK)9SVY(NK)ySPXINK) 9SPY{INK) ySTXINK) ¢STY(NK)

LINLS = LINES+4

L7J0 FORMAT(/6X25HSUM-VMXCOS(PHI ) *DFLOW
=F10,2+/6X25HSUM-(P-PSO)*COS(PHI)*DA =F1).2436X925HSUM~(P

#*%DFLUW

=F10.2936Xy 25HSUM-VMXSIN(PHI])

#~PSU)*SIN(PHI)*DA =F1042,/6X<5SHTOT AXIAL MOMENTUM FLUX =F10.2+36X,

¥25HTOTAL Y-MOMENTUM FLUX

=F10.29)

RELUCATE DATA INTU THE M-ARRAY)

§ 10 CALL MOVE(2, MACH,MACHM(MA) ,NKyly PSsPSM({MA),NK,1)
CALL MOVE(2,PT,PTM({MA)yNKyly TToTTM(MA),NK,1)

C FILL IN STAGNATION POINT VALUES
[FIMLBIL).EQ.MA) GD TO 820
M = MLB(L)
CALL GEVIX

MACHM (M) =0,
PTM(M)=PTM(MY)
PSM(M)=PTM(M)
TIMIM)=TTM(ML)
VME(M)= 0.

820 IF{vMuB(L).EQG.MB8) GO TU 830

M = MUBIL)
CALL GETIX
MACHM (M) =0,
PTM{M)=PTM(MU)
- PSM(M)=PTM(M)
TIM(M)=TTM(MU)
VVMF(M)= D,

C INDEX TO NEXT STATION
830 L = L+WNEXT(L)

IF{L.LT.LESTA) GO TO 500

RETURN
END
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*DECK WRIBDY
SUBROUTINE WRIBODY
*WRIBOY WRITE OQUTPUT FOR EACH BOUNDARY ~WRIBDY~

COMMUN /BCOMMN/ PRUGMI9) 4FILIN,FILOT
LOGICAL FILINSFILOT
COMMON /ADAMOL/ NAME(6),ADDRESL6) ¢ TITLE(G6) o IDENT(6)
COMMON /CLINES/ LINES,OMITFK,PTITLE(6)
COMMON / CNORM / RHL ¢RM,AHL,ARM
COMMON /ERASEZ2/ XI1(100),SW(100),ZW(100),RW(100),ANGK(100),
* CURVW{100),VE(100),MACH{100),PSQPD(100),CP(100),
* PSQPT(10J),4PTQPTO(104)y TT(100),AW(100),SPDA(100)
C NEWw VARIABLES FOR NASA VERSION ONLY--PSQPT AND PTQPTO
COMMON /ERASE3/ AGAN(100),.,COPI{100),PSMPO(100)

REAL MACH
DIMENSION XW{1)yYW(1)
EQUIVALENCE (XWelW)e (YWsRW)

COMMON /CFRFLD/ FSAV(300), STXU(128),STXD(128),STYU(128)},STYD(128)

COMMON /ALLCOM/ MACHA,PSA,TSA,PTA,TTA, AXIAsRGAyGAMA,

1 MACHCPSCsTSCHPTCHTTC, AXIC+RGCyGAMC,
Z DAXIT,SCALEA,TTE,CHOTST
REAL MACHA (1) ,MACHC
LOGICAL AXTALAXIC
LOGICAL CHOTST
C BOUNDARY TABLE
c INDEX- LB=L8DO,LBDE
C LBNEXT= INCREMENT TO NEXT BOUNDARY
C LBZ1 = INCREMENT TO THE FIRST BOUNDARY POINT (=0 BEFORE COALLATIO
C CHNAME= CHANNEL WITH WHICH THE BOUNDARY DATA IS ASSOCIATED
c up = T DR F FOR UPPER OR LOWER BOUNDARY
C LEDEX = RELATIVE INDEX OF L.E. POINT WHEN LOWER AND UPPER SURFACE
" CONTOURS ARE CONNECTED
C BONAMg,LBA,LBB=NAME AND INDEX LIMITS OF SPECIFIC BOUNDARY
C DATA WHEN BOUNDARIES ARE CDALLATED
DIMENSION BDT(1)sLBNEXT(1),LBZ1(1),
1 CHNAME(L1),UP(1),LEDEX(1),
2 IBT(1),RBT(1) ANGBT(42)
LOGICAL up
INTEGER BDT,CHNAME, BONAME
DIMENSION BDNAME(1),LBA(1),LBBI(])
EQUIVALENCE (BONAME, ZBT), (LBA,RBT), (LBB,ANGBT)
C STATION TABLE
C INDEX- L=LO,LESTA
C SCHUOKE= STATION CHOKE INDICATOR (ADJWF¢BRHS,WRIOUT)
C MCL = SHARP CORNER INDICATOR (BLDTBS)
C MCL = FIELD INDEX OF CONTROL STREAMLINE (PTMOVE,FLOBAL)
COMMON /CHDATA/ X1(1)oLNEXT(L)yMLB(L) MUB(L) PRIM(L1),
1 TYPELB(i) NAMELB(Ll),ILB(1),FLB(1),S1LB(1),
1 TYPEUB(1),NAMEUB(L1)IUB(L)FUBIL)SLUBI(L),
3 VMB(1),DWDV(1)y X2CL(1)sVCL(L)sMCL(48B1)
LOGICAL PRIM
INTEGER TYPELB,TYPEUB
DIMENSION SCHOKE(1)
EQUIVALENCE ( SCHOKE, DWDV)
EQUIVALENCE (X1sBDT) o (LNEXT oLBNEXT),(MLB,LBZ1), (MUB,CHNAME)
EQUIVALENCE (PRIMyUP) o {TYPELB,LEDEX), (NAMELB,ZBT),(ILB,RBT)
EQUIVALENCE (FLByANGBT)
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COMMON /CFB / LsMAMB,PLB,PUBWF,CHOKE,SUBSON, NK,PLBC,PUBC,

IS

%

XCHOKE »

TARtE A,VMBC,

JSUM, VML B8SQ

WRQST ,WCALC,

QviR),QvP(RB),

- LuGlIcAL CHOKE y SUBSON
- C INDEX— M=M),NM
COMMON /L7 / 20300)
- CLMMUN /CR / RU30y)
- COMMOY /CS1 / $i03060)
CUMMIN /CPHIL / PHILI300)
. COMMLN /COM / JMS(330)
- CUMMLN /CCURV / CURVI(300)
COMMODN /CIDEX / MyJdeMUMD,ISTAG
CUMMuiNn /CVM / VM(300)
< CCMMUN /CDSZ2 7/ MACHMLI30.)
Rt AL MACHM
COMMON /CPSM  / PSM(300)
- CLMMOY /€S2 / PTM(300)
COMMUW /CRHS / TTM(300)
. CUMMUN /IXURIG/ LHOyLHEs LBDU,.LBDE, LTOWLTE, LWOyLWEy LFOLLFL,
- i LOJLESTA, LSOWLSE, LDOsLDEy LDUML(4),
% MO,NM, NJJNFCOLSy MAXNJ,MAXOL y MAXNM,MAXLE,
. * LEQ,LEEy LROLLRE,LRD
~- DIMENSIUN LIMITS(24)
v “QUIVALENCE {LIMITS,LHO)
. : CUMMAN /CBEND / NBCB(2)yANGE(¢)+CURVE(2),FBI(2)
- COMMON /CBITS / BITSyBLANK
) COMMITY /CCUBE / NBC(2),C1(2),C2(2),FEND(2)
. COMMNN /CGRAV / CG
COMMON /CP1 / PI,TWOP1,PIQ2,P]Q4,TODEG,TORAD
= COMMO N /CREFIN/ SG1leSG2,VMGL »VMG2
. “y NGRyNGZy SGR(10),GR(10)y SGZ(10),GZ(10)
COMMON /SLTAB / W(128),X2(128)4SLCHN(128)
-~ INTLGER SLCHN
- COMMNO Y JCHNFPT/ TCHN(10) yWTFS(10) yWTFA(LO) ¢y WPTO(1D)4WTTO(19), IC
cammaN /L8Ny / blLBl60)
_ CIMENSTON IELB(6U)
EQUIVALENCE (1BLB,BLB)
COMMDN /BLDTA / BNAME,LOWLR,IBTYPEN1yNI,CAPX]L
. INTEGER BNAME
- INTLGER HLEZHTE,ASL +BDY o TSL2+CHNNyCHN9 XKSSV ¢ XKEYB s BLANK
LOGICAL DUUBLE ¢ LOWER y UPPER
DIMENSTON LOWUP(2)
- NATA LOWUP/SHLOWER SHUPPER/
DATA HLELHTE/2HLEy2HTE/y ASL+BDY.TSL/3HASL y3HBDY 3HTSL/
. NTRY =
C DEFINE REFERENCE DYNAMIC PRESSURE, ETC
. Q0 = 0.
. _ IF(MACHA.LE.. 1) GO TO 95
[FI(GAMANE.2.) GO TO 92

GO =
GO Tu 95
QO =

(RGA*TSA) /{PSAXMACHA*MACHA)

Je éof (GAMAXP SAXMACHAXMACHA)
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c BEGIN LOOP THROUGH CHANNELS

95 LINES = 64

1UP = 4
NCHN =1
Jd =1

105 CHNN = SLCHN(J2)
LOWER = .TRUE.
I = 0

107 1 = [+1

IF(CHNN.NELICHN(I) JAND. 1.LT.IC) GO TO 107

QPTO = 1./WPTOL(I)
QTYTO = 1./WTTO(1)
GO 10 122
110 J2 = J2+1
IF(J2.EQ.NJ .ORs SLCHN(J2+1).NE.CHNN) GO TO 120
GO T0 110
120 LOWER = JFALSE.
C BUILD I-SUBSCRIPTED ARRAYS
126 M = MBEGIN(JZ)
L =0
SPDASV= 0.
XKS5SV = BDY
123 1 =1
SWORG = S1(M)
PTO = PTM(M)
170 = TTM(M)
TTQITU= TTM(M)*QTTO
124 DOUBLE= .FALSE.
125 SW(I) = S1(M) - SWORG
IWll) = Z(M)
RW(l) = R(M)

ANGW( 1)=PHI1(M)*TODEG
CURVW(1)= CURV(M)

PS = PSM(M)
PSQPT(1)=PS/PTM(M)
PTQPTO(I)=PTM(M)*QPTO

MACH( 1 )=MACHM(M) '
VE(I)=VM(M)

AW(I) = RW(ID)

IF( AXTIA ) AW(I)=PI*RW(I)*RW(I)
PSQPO(I1)=PS/PSA
PSMPO(1)=PS-PSA

CP(I) = PSMPO(I1)*QO
IF(LOWER) PSMPO(1)=-PSMPOLI)
CALL GETIX

CALL STANO(M,L,UPPER)
XI1(ry=x1cur)

N1 =1

I = [+l

IFINI.EQ.1) GO TO 160

C CHECK FOR LEADING EDGE POINT

IF(ISTAG.NE.1) GO TO 140

IF(TYPELB(L).EQ.HLE .OR. TYPtUB(L).EQ.HLE) GO TO 170
c ISTAG=1

IF(DOUBLE) GO TO .60
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PDOURL L= JTRUL
GO 125

CHEGR FOR TRATLING £EDOGE POINT
160 TRHOILTAGLHEZ2) LI} TO 160
[STA,=2
IFCIYPELBLL) sbQoHTE (ORe TYPLUBI(L).EQ.HTE) GO TU 190

[STAG=0,3 OR DOUBLE=T

160 M = VD
IFIM.GT. ) S0 TO 124
GO Tu 1vo

APPRUACH STREAMLINE

170 XRLYn =ASL

Gl TV 200

BOLY SURFACE
19, XKEYS =XK5SV

Gty T 200

TRATLING STRUAML INE
190 X<tY)? =XKHSY

X<Hey = TSL

2V THIXKEYD LU TSLY GO TU 24V
IR vuUTLLOWER) GU TO 220
L& = LRFINAMELB (L))
IF{LEDEXILB)EQ.C) GO TO 220
LOGP TO FIND BNUIDARY NAME OF UPPER SIDE OF L.E.

LisX = Ly
2i6 TFLLBAILBX).GELLENDEXILB)Y) GO TO 220
LBX = LBX+3

IF(LiX.LT(LB+LBZI(LB)Y)) GO TO 214
Catl o¢RROR]
2oy SPDAL L) =SPRASY
CALL LSUM{AW,PSMPU,LNI, SPDA)
SPDASV= SPDAINI)
ARV = KM
IF  AXIA ) ARM = PI*RM%*RM
DI cu5 I=1,NI

An(I) = (ARM=AW{]1))/ARM
2.5 CRPILLY = SPRACT) *QO/ARM
ADDG = SPDASV*Q0/ARM

230 LINES = 64
CALL FHEAD(INI+6)

KUP = 2
IF(LJIwWER) KUP=]
CHIN = SLCHN(JZ2)
X1¢ = x20J21)
SWUORG = D

WRITF (6431230) LOWUP(KUP ) $CHNyXI2y (XILCOI) oSWUI) yZW(I)4RWII),
 ANGA (1) yCURVWIT) yPSQPO(I)4CP(I)4PSQPT(1),MACHII),CODPI(I),AW(I]1),
¥ PTCPTO(T)Y,I=14NI)
2230 FIORMAT (/2XyA6417H BOUNDARY TU CHN=4,A6,31H, STREAML INE COORDINAT
¥y XId=9yFTe3431HG// 5X9 3HXT L 16 Xe3HSI Wy TXySHXWyZWsOX s 5SHYNoRWs5X
T GHANGWY 5X 9 YSHCURVW S5 X s SHPS/PO S X9y 2ZHCP 94Xy SHPS/PT 44 X3 4HMACH,5X,
# GHCDPLy14H (AMAX-A)/AMAX8H PT/PTO / {(2X42FB8.3,F12.5,F11.5,
% FBe39FlleS912FFe33FTe392F9% G44F14,39FBo3y9)y)
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WRITE (6,1210) TTQTTO
1210 FORMAT (/6X,B8HTT/TTO =,F9.3)
IF ( XKEYB.EQ.ASL ) WRITE (641220) ADDG
1220 FORMAT (/6X,15HADDITIVE DRAG =9F9.4)
IF( XKEYB.EQ.ASL JOUR. XKEYB.tQeTSL )} GO TO 309
Comhrbhhbhs ax R sdoekrutnkhx  BOUNDARY LAYER %t ddtdadskkdookekhss

NAME = NAMELBIL)
IF{ JNUT.LOWER )} NAME=NAMEUBI(L)
LBL = LBDYBL{NAME,LOWER)

IF( LlL.td.0 ) GO TO 309
CAPX: = BLBLLBL+2)
BNAMEL = IBLB(LBL)
CALL SAB(INTRY)
NTRY = 2
R I T e R T T T T e T T2 T
309 IF( MD.GT.O0 ) GO TO 123

C INTEGRAL MOMENTUM BALANCE ON THE CHANNEL
IF{.NUT. LOWER) GO TO 310
PFLB = SPDASYV
GO TO 110
310 PFUB = SPDASV :
FTOT = STXU(J2)+PFLB+PFUB

FERR FTOT-STXDJ2)
WRITE (6,1300) CHNySTXU(J2)yPFLBPFUB,FTOT+STXD(J2)FERR
1300 FORMAT(/1X32HINTEGRAL MOMENTUM BALANCE, CHN=Ab6,2X19H(AXIAL FORCES

# ONLY)/6X3LIHENTERING MOMENTUM =F1lle4y/6X31HLOWER BOQUND
*ARY PRESSURE FORCE =F1l.4,/6X31HUPPER BOUNDARY PRESSURE FORCE =Fl1
o4y /L 2XL2HSUM OF ABDVEF24.49/6X31HLEAVING MOMENTUM =F
#¥11l.4y/12X25HERRDOR =F1lla4,y)
f
J2 = J2+1

IF(JeLELNJ) GO TO 105

IF( NTRY.EQ.Z2 )} CALL SABI(3)
RETURN

END
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DECK ERRORY

SUBRUUTINE ERRUR]

LDUMPX FOUMP FuR STC EXtLCUTr SECTION -EOUMP X~
$ AL COM
COMMUG ZALLCOMZ MACHALZPSALTSALPTA,TTA, AXIALRGA, GAMA,
i MACHC yPSCoTSCHPTC,TTCy AXICRGCyGAMC,
. DAXIT,SCALEA,TTELCHOTST
WL AL MACHA( 1) s MACHC
LOGICAL AXTA,AX]IC
LOGICAL CHOTST
CUMMDNY /CFRB / LyMA,MB,PLB,PUB yWF yCHOKE y SUBSON,y NK,PLBC,PUBC,
R XCHOKE, TAREA,VMBC, WRQST,.WCALC, QVIB)+QVPLH),
* JSUM, VML BSQ
LOGICAL CHOKE y SUBSON
COMMON /ERASE / ERASEC(800)
CUMMB'y JERASE2/ AREA(96) yAREAC(9I6) 4DISP(96)+PTII96},LAMBDA(9),
i RHO(96) 3 SQRTVV{96) 4, TS{96) ,TT(96) ,VMSQ(396),
< VVKQKP (96),
g WRAL96) s WSTA[96)y RG(96) 4L2CP(IF5) 4FGR(I6)
REAL LAMBDA
DIMUNSION t52(36), SHNQRM(96)
EQUIVALENCE (£S2,VVKOQKP) o (SDNQRM,,RHU)
DIMENSION KCU(96)
EQUIVALENCE (RCU,LAMBDA)
+t1ELD TABLES
INDEX= M=MO,NM
COMMDN /C2 / Z2(300)
COMMON /CR / R{300)
coMmoN /CSe /7 $20300)
COMMIN /CS1 / S1(300)
COMMUNN /CPHIL / PHILI(300)
COMMON /CM / JMS(300)
COMMON /CCURV / CURVI(300)
CGMMON /CB / 3(0300)
COMMOW /CIDEX / My JyMUSMD,ISTAG
TABLE GF INDEX LIMITS
COMMuN /IXORIG/ LHOyLHE, LBDO+LBDE, LTO,LTEs LWO.LWEs LFOLLFE,
¥ LOsLESTA,LSD,LSE+LDO,LDE,LDUM{4),
* MO,NM, NJNFCOLSy MAXNJ,MAXOL,MAXNM,MAXLE,
* LEO,LEE, LRO4LREsLRD
DIMLNSICN LIMITS(24)
EQUIVALENCE (LIMITS,LHO)
COMMUN /CVM / VM(300)
STREAMLINL TABLE
COMMON /SLTAB / W(128)+X2(128),SLCHN{128)
INTLGER SLCHN
HOUNDARY TABLE
INDEX~- LB=LBDO,LHBDE
LBNEXT= INCREMENT TO NEXT BUUNDARY
LBBZ1 = INCREMENT TO THE FIRST BOUNDARY POINT (=0 BEFORE COALLATIO
CHNAME= CHANNEL WITH WHICH THt BOUNDARY DATA IS ASSOCIATED
upP = T OR F FUOR UPPER OR LOWER BOUNDARY
LEDEX = RELATIVE INDEX OF L.t. PDINT WHEN LOWER AND UPPER SURFACE
CONTOURS ARE CONNECTED
BONAME ,LBA,LBB=NAME AND INDEX LIMITS OF SPECIFIC BOUNDARY
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DATA WHEN BOUNDARIES ARE COALLATED
DIMENSION BOT(1),LBNEXT(1)oLBZ1(1),
CHNAME (1),UP (1) LEDEX(1),

LBT(1),RBT(1),ANGBT(42)

LOGICAL up

INTLGER BDT,CHNAME, BDNAME

DIMENSION BONAME(1),LBA(L)yLBB(1)

EQUIVALENCE {BDNAME, 28T), (LBA,RBT), (LBB,ANGBT)
LOW ADJUSTMENT TABLE

INDEX—- LF=LFO,LFE
NFCOLS= 8
X1F = ORTHOGONAL COORDINATE
X2F = STREAMLINE COORDINATE OF SL EMINATING FROM T.E.
X1B8F = X1-COORDINATE OF CHOKE STATION OF FLOW BELOW T.E.
X1AF = X1-CUORDINATE OF CHOKE STATION OF FLOW ABOVE T.E.
S1f = S1-COORDINATE OF T.E. (UPPER SURFACE). THIS ITEM

IS USED WHEN INTERPOLATING FOR WAKE DELTA-STAR,
LFB,LFA=INDICES OF STATIONS BELOW AND ABOVE T.E.
NCHB,NCHA=NUMBER OF CHANNELS BELOW AND ABOVE T.E.

LRF INDEX OF DUMMY ORTCHN LIST FOR THE T.E.
LRXF INDEX OF LAST CHANNEL BELOW THE T.E.
JORDER= O [F TOTAL FLOW AT XiF IS GIVEN

2 IF FLOW ABOVE T.E. IS GIVEN
1 IF FLOW BELOW T.E. IS GIVEN
JORDER= -1 IF FLOW AT X1F IS CHOKED AND SINGLE CHANNEL

nmowononou

DIMENSION X1F(1) 9 X2F(1)X1BF{1),X1AF (1),
S1F{1)yNCHB(1)sNCHA(1),JORDER(1) yVNR{12)
EQUIVALENCE (LFByXLBF)y{LFAJX1AF ), (LRF,NCHB) y (LRXFyNCHA)
DIMENSION LFB(1)LFAUL)4LRF(1)LRXF(1)
TATI0N TABLE

INDEX~ L=LO.LESTA

SCHOKE= STATION CHOKE INDICATOR {(ADJWF,BRHS,WRIOUT)

MCL = SHARP CORNER INDICATOR (BLDTBS)

MCL = FIELD INDEX OF CONTROL STREAMLINE (PTMOVE,FLOBAL)

COMMON /CHDATA/ X1(1)4LNEXT(L)oMLB(L),MUB(1),PRIMI(1),
TYPELB(1) NAMELB(1),ILBI(1),FLB(1),S1LB(1),
TYPEUB(1)+NAMEUB(L1),IUB(L1),FUB(1),S1UB(1),

VMB(1),DWOV(L)y X2CL(1)yVCL(1),MCL(4B])
LOGICAL PRIM
DIMENSION SCHOKE(1)
EQUIVALENCE = (SCHOKE,DWOV)

EQUIVALENCE (BDTyX1FyX1)y (LBNEXT¢X2F,LNEXT)y (LBZ1+X1BF,MLB)
EQUIVALENCE (CHNAME X 1AF,MUB )y (UP4S1F,PRIM)

EQUIVALENCE (LEDEX,NCHB,TYPELB), (ZBTyNCHA,NAMELB)
EQUIVALENCE {RBT, JORDERyILB) s (ANGBTyVNR,FLB)

COMMON /CTABPR/ 11TAB
COMMON /BLBDY / 1BLB(60)

CALL TABPRT(6HALLCOM,MACHA,20,8)
CALL TABPRT(3HCFB,L+33+4)

CALL TABPRT(5HCIDEXyMy45,5)

I1TAB = LBDO

CALL TABPRT(6HBDYTAB,BDT,LBDE+3)
I1TAB = LFD .
CALL TABPRT(6HCADJWF,X1FyLFE,B)
I1TAB = LO
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- 1150

CALL TABPRT(OHSTATAR X1,LtSTA,5)
WRIT: (6y1150) (JeX20J)sSLCHN(J) oWlJ)wJ=19NJ)
CALL TABPRT(SHIRASEZERASLC8JI099)

CALL JMSPR

CALL TABPRTI(Z2HSL e S5LeyNMyl )

CALL TABPRY(ZHS2,92,NM,1)

CALL TABPRT{LIHZ,/,NM,10)

CALL TABPRT(1HR,Ry,NM,10)

CALL TABPRT{4HPHIL,PHI1l,NM,10)
CALL TABPRT(4HCURV,CURV,NM,y1D)
CALL TABPRT({Z2HVM,VMyNM,y12)

CALL TABPRTI(:HB.+B,NM,10)

CALL TABPRI(OGHERASE2,AREA.1536,8)
IF{ 18LBI1)NELD ) CALL TABPRT(SHBLBDY IBLBy62+3)
IF( LbtetQeu ) GO TO 1321

1iTAR = LDO

CALL TABPRT(HHBLTABsCHNAM,LDt,3)
CONTINUE

LSTOP = 5

GO Tu (999,999) , LSTQOP

RETUR™YN

FORMAT(///LXITHSTREAMLINE TABLE-/17X32HJ X2
* W/(Ilﬁ'FlZoébe,Ab'FlZ.b’)')

END
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*DECK HBOYPTHM
SUBRNOUT
*BDYPIM

INPUI ~
BO1
NAMy
INTVL
Fu
S10D
DS1

OO0 OO0

[T [T I TR VA 1

QUTPUT -
INTVL
LDy RD
ANGD
CURVD
FD
S1DD
DS 1GMA

oW

OO OOOOO0O

BOUNDARY

LBNEXT=
LBZ1 =
CHNAME=
uP

LeDEX

"o

OCOOOOO0OOOO

[MF BOYPTMINAME s INTVL,y 2D4RD+FD,S1DD,DS1,DS1GMA)
AOUNDARY POINT MOVEMENT -BDYPTM-

BUOUNDARY TABLE

BOUNDARY NAME

INDEX OF INTERVAL OF THE INPUT POINT IN THE BOUNDARY TABLE
FACTION POSITION OF THE INPUT POINT IN THE INTERVAL

ARC DISTANCE FROM THE BEGINING OF THE INPUT INTERVAL

REQ-N MOVEMENT IN THE CLOCKWISE DIRECTION FROM THE INPUT P

INDEX OF INTERVAL OF THE GOUTPUT POINT

COORDINATES OF THE CALCULATED OUTPUT POINT

ANGLE OF OUTPUT POINT

CURVATURE OF OUTPUT POINT

FRACTION POSITION IN THE OUTPUT INTERVAL

ARC DISTANCE FROM THE BEGINING OF THE DUTPUT INTERVAL
-GET~ MINUS —-ASK- POINT MOVEMENT DISTANCE

TABLE

INDEX~- L8=L800,L8DE

INCREMENT TO NEXT BOUNDARY

INCREMENT TO THE FIRST BOUNDARY POINT (=0 BEFORE COALLATIOD
CHANNEL WITH WHICH THE BOUNDARY DATA [S ASSOCIATED

T OR F FOR UPPER OR LOWER BOUNDARY

RELATIVE INDEX OF L.t. POINT WHEN LOWER AND UPPER SURFACE
CONTOURS ARE CONNECTED

BONAME,LBA,LBB=NAME AND INDEX LIMITS OF SPECIFIC BOUNDARY

DATA WHEN BOUNDARIES ARE COALLATED

COMMON /CHDATA/ BDT(1),LBNEXT(1),LBZ1(1},

s
»

CHNAME(1),UP(1),LEDEX(L1),

2 28T(1)+RBT(1)+ANGBT(42)
LOGICAL upP
INTEGER BDT,CHNAME, BONAME
DIMENSION BDONAME(1),LBA{1),LBB(L)
EQUIVALENCE (BDNAME, ZBT), (LBA,RBT), (LBB,ANGBT)

COMMON /CBEAM2/ DRyDZ4yYPAYPB,F Gy DXy YQDXyZMoRMy ANGMsCURVM,S1M,

i

RZONLY, ANGCHD,SINTVL, YPASQ,YPAB,YPBSQ

LOGICAL RZONLY
COMMON /IXORIG/ LHO,LHE, LBOO,LBDE, LTO.LTE, LWO,LWEs LFO,LFE,

*
%*
*

LOsLESTA, LSOsLSE, LDO,LDE, LODUM(4),
MO yNM, NJ,NFCOLS, MAXNJ,MAXOL yMAXNM,MAXLE,
LEO,LEEsy LROJLRELRD

DIMENSION LIMITS(24)
EQUIVALENCE (LIMITS,LHO)

CJIMMON
COMMON

COMMON
COMMON
COMMON

/CBDYPT/ ANGD,CURVD
/CBITS / BITS,BLANK

/CFB / L,DUMCFB{33)
/CPRINT/ PPDUM(6) ,PDUM(6)
/BLBDY / BLB(60)

DIMENSION IBLB(6D)

EQUIVAL
COMMON
LOGICAL
COMMON

ENCE (1IBLB+BLB)

/REBL / RESTBL
RESTSBL

/CPI / P1,DUMPI({5])
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OO0

c

75

39

125

COMMIY /CTDEXR / 7y DUMXE3) 4 1STAG

DIME IS TUN KNAME (1) LBLNXT (1) oNSEP(2) o SWREF(L1),
# SIGN(L)eSW(1),DSTAR(1),DDSTARI(])

I1V3TEGekK SNAME

FOUTIVALLNCE (BNAME yBDT)y (LBULNXToLBNEXT), (NSEP,LBZI1),

(SWRLF,UP)y (SIGN,LEDEX) y (SW,ZBT) 4 (DSTAR,RBT ),
(DDSTAR, ANGHB )

AR

LUGICAL  LOWER

NIMENSTUN NAMEURC L)

FLQUIVALENCE (NAMEUB,ANGBT(4))

DIMESSION SwT(133)DSTART(135)4DDSTRT(100)

F Ff

Sib S1DD

IF(F.tQe2e +0R. FeEQele) F=BITS
pSiGMA= 0.

"o

SEARCH FUR MATCHING BOUNDARY NAME
L = LBFINAME)
IFtLB.EN. ) CALL ERROR1

I INDEX OF POINT WHICH BEGINS THE INTERVAL

S5t 1 = BISTANCE FROM POINT (1)
SEIP, = DISTANCE FROM POINT (I1+1)
MINI = (B+LBZLILB)

I = MINI+3%(INTVL-1)

MAX] = LB+LBNEXT{LB)-12

CALL BARC(I)

IF -1- IS THE FIRST OF A DOUBLE POINT, BACK UP TO PREV INTERVAL

IF(SINTVL.NE.u.) GO TO 80

l = -3

0 = l.

IF{I.LT<MINI) CALL ERRUR1

60 1O 75
IF(FD.tQele oORe SIDGTLSINTVL) SID=SINTVL
SF1 DS1+51D
SFIPL SFI-SINTVL

IS Tt NEW POINT WITHIN THIS INTERVAL
IH(SHT) 120,114,114
[F(SFIPL) 1604,160,140

{MOVi COUNTERCLOCKWISE)
IF(I.GT.MINT)Y GO TU 125
PS1GMA=-SF]

SF1 = 0.

GO TNy 230

i = 1-3

F = BITS

SFIvi = SFI

CALL BARCI(I])

SF1 = SFIP1I+SINTVL
G0 Ty 100

(MOVE CLOCKWISE)
IF(1.LT.MAXT) GO TO 145
DS16MA= -SFIP1

SFI = SINTVL
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145

l16v
21U

229

230

250

Co%kk

c

270

250

281

6O T 239

I [+3

¢ BITS

SHI SFIP]

CALL BARCCIL)

SFIPL SFI-SINTVL
60 TU 100

> oM

CALCULATE COORDINATES OF THE NEW POINT (PROPER INTERVAL FOUND)

IF(F.£Q.BITS) GO 70 230
IF{DS1) 21042204220

F = FxSFI/S1D

GO T 250

F = ((SFI-S1D)+(SINTVL-SFI)*F)/(SINTVL-~S1D)
GO 10O 250

(NEW INTERVAL)

F = SFI/SINTVL

G = le=F

RZONLY= FALSE.

CALL BFl

ZD = IBT(I)+IM

RD = RBT(1)+RM

ANGD = ANGCHD+ANGM
CURVD = CURVM

SIDD = S1M

FD

’.
(I - (LB+LBZ1(LB)))/3 + 1

#oH

INTVL

XkFREKERRk Rk kRkExakx BOUNDARY LAYER ADJUSTMENT Rk sdkxskeksbkskesns

IF( LDE.NE.O AND. PDUM(15).NE.O. ) WRITE (6,288) NAME,ZD,RD,
* ANGD,CURVD,510DD
IF( LDE.EQ.O ) GO TO 300

CALL GETIX

IFt ISTAG.EQ.1 ) GO TO 390

LOWER = .TRUE.

IF( NAMEUB(L).EQ.NAME ) LOWER=.FALSE.

LBL = LBDYBL(NAME,LOWER)

IF( LBL.EQ.O ) GO TO 300

NAMBL = IBLB{LBL)

SEARCH FOR NAMBL IN BL TABLE

LD = LDO

IF( LD.GT.LDE )} CALL ERRQOR1

IF( BNAME(LD).EQ.NAMBL ) GO TD 280
LD = LBLNXTILD)

GO T0O 270

NVAL = (LBLNXT(LD)-LD-61/3

LDl = LD

DO 281 T=1,NVAL
SWI{I})= SW{LD1)
DSTART({[)= DSTAR(LD1)
DOSTRT(I)= DDSTAR(LD1)
LDl = LD1+3
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1001

2139

288
39

30

CVALUATE SWE FUR INTERPOLATION

Swl = STOGNILOY* (BAKCSINAME y iy INTVL)I+SLIOD-SWREF(LD))
IHC I5EPILD)JLG.0 ) GU TU 28Y

SaStP = SWE O NSEPILD) )

WrR I T (6510010) NAMBLSWSEP

FORMAT(/6XyciMH®E = W AR NTIT NG * %,6X,
% ZOHSULPARATED BL o BOUNDARY=,1XsA693Xy 3HSW=,Fl4.6//)

CALL LFITI(SWT,DSTART,NVAL,SWI,DSTRC,1)
CALL LFITL(SWT,DDSTRT4NVAL,SWIyANGC,1)

ANGGC = ANGD+SIGN(LD)I*ANGC

CANL = 0.

IF{ +i0T.LOWER ) CANG=PI

70 = 7D-SIGN(LD}*DSTRC*SIN(ANGD-CANG)
RD = RD+SIGNILD)I%XDSTRC*COS {ANGD-CANG)

IF{ POUMILS)ICEQ.O. ) GO TO 300

WRITL (64+2489) NAME;NAMBL 'ZD'RD' ANGD'CURVDQ SIDD'SWI ,DSTRC'ANGC

FORMATL//5X A6y 2X95EL6.8)
FORMAT(//5XKe A6y 2X 3 A69 X957 16.8/21X43E16.8)

RETURN
END
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*DECK INSTA
SURBRNUT INE THSTAILNEW,LBASE,L 3,D0WNB 4MA,MB) '
*INSTA- INSERT A STATION -INSTA-

LOGICAL ' DOWNB
C INPUT-
c LNEW = LOCATION IN STATION-TABLE OF NEW STATION
C LBASt = LOCATION OF BASE STATION
C L3 = LOCATION OF DOWNSTREAM (OR UPSTREAM) STATION
c DOWNB = T IF L3 IS AN UPSTREAM STA, OTHERWISE =F
C MA,MB = NEW STATION FILED POINT INDEX LIMITS
C ZyRyPHI1 FIELD VALUES
C QuUTPUT -
c LNEW = STATION FOLLOWING NEW STATION
COMMON /ALLCOM/ MACHA,PSA,TSA,PTA,TTA, AXIA,RGA,GAMA,
1 MACHC ,PSC,TSC,PTC,TTCy AXIC,RGC,GAMC,
2 DAXIT,SCALEA,TTE,CHOTST
REAL MACHA (1) y MACHC
LOGICAL AXTALAXIC
LOGICAL CHOTST
COMMUN /CBEAM2/ DRyDZ,YPA,YPB,F Gy DX,YQDXyZMsRMyANGM,CURVM,S51M,
1 RZONLY, ANGCHDy,SINTVL, YPASQ,YPAB,YPBSQ
LOGICAL RZONLY
C INDEX- M=MO,NM
COMMON /CZ / 11300)
COMMUN /CR / R{300)
COMMON /CS2 /7 S2(300)
COMMON /CS1 / S1(300)
COMMON /CPHI1 7/ PHI1(300)
COMMON /CM / dMS(300)
COMMON /CCURYV / CURV(300)
COMMON /CB / B(300)
COMMON /CIDEX / My JyMU,MD,ISTAG
COMMON /IXORIG/ LHO,LHE, LBDO,LBDE, LTO.LTE, LWOsLWE, LFO.LFE,
* LO,LESTA, LDUM(B),
* MOsNM, NJJNFCOLSy, MAXNJ+MAXOL yMAXNM,MAXLE,
* LEO,LEE, LROJLRE,LRD ’
DIMUNSION LIMITS(24)
EQUIVALENCE {LIMITS,LHO)
COMMON /SLTAB / W(128)4+X21(128)+SLCHN(128)
INTEGER SLCHN
C STATION TABLE
C INDEX- L=LO,LESTA
C SCHUKE= STATION CHUKE INDICATOR (ADJWFBRHS,WRIOUT)
C MCL = SHARP CORNER INDICATUR (BLDTBS)
C MCL = FIELD INDEX OF CONTROL STREAMLINE (PTMOVE,FLOBAL)
COMMON /CHDATA/ XL(L)oUNEXT(L),MLB(L)MUBLL),PRIM(]1),
1 TYPELB(L1)yNAMELB(1),ILB(1),FLB(1),S1LB(1),
i TYPEUB(1),NAMEUB(1),IUB(1),FUB(1)+S1UB(1),
3 VMB(1),0WDV{i)y X2CL(1),VCL(1),MCL(4B1)
LOGICAL PRIM
INTEGER TYPELB,TYPEUB
DIMENSION SCHOKE(1)
EQUIVALENCE { SCHOKE ¢+ DWDV)

COMMON /CATAN3/ DANG
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COMMO.N /CRDYPT/ ANGD,CURVD

CUMMUN /CBITS / BITS.IBLANK

COMMON /JCVAXTT/ MAXIT,MAJCTR,GREFIN,EDUM
CoMMUIN /CP I / PLyTWOP1 PIQZ+PIQ4,TODEG, TORAD
COMML, N /CPRINY/Z PDUML(3),PRLFIN

CUMMONY /CVM / vM(300)

COMMO /FRASE /7 ASLLEBOO)

COMME /CFH / LN,DUMCFB(33)

INTRoLR BOYNAM,FARFLO,FREE «FIELD,PRES,SOLID
LUGICAL UPU,UPD

DATA FARFLD/6HFARFLD/, FIELD/SHFIELD/, FREE/4HFREE/y PRES/4HPRES/,
* SOLING/5HSOLID/

C#%% RelLOCATE TO MAKE RUOM FOR THE NEW STATION

C
C

C

Cx%x%

C*x%

INITIALIZE NEW-STATION VALUE TOU THE BASE-STATION VALUES
CORRFCT THE STA-TABLE INDICIES- L-ENDy L-BASE, L-THREEs L-UPSTREAM

LN = LNEW

NMOV:e = IN-1 - LESTA

L = LBASE

CALL MOVE(2y Xi(LN)yXL(LN+20)NMOVE,Dy XL(LB)+XL(LN),20,1)
LESTA = LESTA+2)

LT = L3420

LU = LA
IFL.NOT.DOWNB)Y GO T 60
Le = LB+20D

L7 = L3

Ly =13

JPDATE THE PUINTERS TO THE FIlclD-TABLE
NPTS = MB-MA+]
LNEXTALN)Y=20
CALL STTOFI(LNGNPTS)

OEFINE STATION-TABLE VALUES FUR THE NEW STATION
XLULN) = S5%(X1(LB)+X1(LT))

MLB(LN)=MA

MUB(LN)=M8

PRIMILN)=.FALSE.

XZCLILN)=BITS

LOWER BOUNDARY STATION-TABLE VALUES
M = MA

CALL GETIX

M X = MU

ITF{DOWNEB) MX=MD

L X = Lu

CALL STANO(MX,LX,UPPER)
TEAMX-MLB{LX)) 210,220,250

2is CALL ERRGRY

2¢0

C

LOWER BOUNDARIES UF NEW AND BASE STATIONS ARE ON THE SAME SL
[FCTYPELBILB)EQ.FIELD) GO TJ 250
[FCTYPELBILAR) EQ.HFARFLD) GO TU 260

FRLL "UUNDARY
[FETYPELB(LY) J.NE.FREE AND, TYPELB(LT).NE.FREE) GO TO 224
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TYPELB(LNI=FREE
GO T0O 260

C PRESSURE BOUNDARY
2<4 ITF(TYPELBILB).NE.PRES
TYPELB(LN)=PRES
GO TU 260

+«AND.

C SOLID BOUNDARY
230 TYPELB(LN)=SOLIOD

BDYNAM= NAMELB(LX)
NAMELB(LN)=BDYNAM
ILBILN)=ILB(LX)
FLB(LN)=FLBI(LX)
SILB(LN)=S1LBLLX)
LD = LUy
CALL STANO(MU,LU,UPU)
CALL STANO(MD,LD,UPD)
NDS1 =
IF{UPU.OR,UPD) CALL ERRORI
IF(DOWNB) DS1=-DS1

TYPELB(LT).NE.PRES)

GO 70 230

5% (BARCS(BDYNAM, ILB(LU),ILBILD)) o S1LB(LD)-S1LB(LU))

CALL BDYPTM(BDYNAM,ILB(LN)9Z(M)4R(M) FLB(LN),SILBILN),DS1,GMA)

IF(GMA.NE.D.) CALL ERROR]
PHIL{M)=ANGD

B(M) = .5%(B(MU)+B(MD))

VM (M) «SE(VMIMU)+VMIMD) )
IF(VM{M).EQ.0.) VM(M)I=VM(MU+])

GO T 300

C INFIELD BOUNDARY
250 TYPELB(LN)=FIELD
ISTAG =3
CALL SAVIX
NAMELB(LN)=IBLANK
ILBILNY=O
FLBILN)=BITS
SILBELN)I=BITS

260

C*¥ UPPER BOUNDARY STATION-TABLE VALUES
300 M = MB
CALL GETIX
MX = MU
IF(DUWNB) MX=MD

CALL STANO(MX,.LX,UPPER)
IF(MUB(LX)-MX) 310,320,350
310 CALL ERRORI1

C UPPER BOUNDARIES DF NEW AND BASE STATIONS ARE ON THE SAME SL
320 IF(TYPEUBILB) .EQ.FIELD) GO Td 350
IF(TYPEUB(LB).EQ.FARFLD) GO TO 360
C FREE ROUNDARY
LD = LU
CALL STANO(MuU,LU,UPU)
CALL STANO(MD,LD,UPD)
IF (TYPEUB(LB).NE.FREE .AND. TYPEUB(LD).NE.FREE) GO TO 324

TYPEUB(LN)=FREE
GO TO 360



C PRESSURE BOUNDARY
324 IF (TYPEUB(LE) . NE.PRES <AND. TYPEUB(LD) .NE.PRES) GO TO 330
TYPEUBILN)=PRES
GO T3 360

C SOLTID) BOUNDARY
330 TYPEUBILN)=SOLID

BDYNAM= NAMEUB(LX)
NAMEUB(LN)=BDYNAM
IuBiLN)=TUB(LX)
FUB(LN)Y=FUBILX)
SIUBILN)=S1UB(LX)
LD = LU
CALL STANO(MU,LU,UPY)
CALL STANO(MU,LLD,UPD)
IF{.NUT.UPU JOR. NOT.UPD) CALL ERROR1
$S1 = J5%{BARCS({BDYNAM,IUB(LD),IUB{(LU)) + S1UB(LU)}-S1UBILD})
IF{.NOT.DOWNB)Y DS1=-DS1
CALL BDYPTM(GLDYNAM,IUBILN)Z(M)4R{M),FUBILN),SIUB(LN),DS1,GMA)
IFI(GMA.NELO.) CALL ERROR1
PHIL(M)= ANGD-PI
B{M) = 5% (B(MU)+B(MD))
VM(M) = 5%(VM(MU)+VM(MD))
IFI(VMIM)LEQ.O.) VMIM)=VM{MU-1)
GO Tu 400

C INFILLD BOUNDARY
3520 TYPEUB(LN)I=FIELD
ISTAG = 3
CaLL SAVIX
NAMEUBILN) =TBLANK
360 TUB(LN)=O
FUB(LN)=BITS
SIUBCLN)=BITS

C CEFINF THE FIELD POINTS 8Y CUBIC POLYNOMIAL INTERPOLATION ON SL-S
400 M = MA
RZONLY= .TRUE.
IF(TYPELB(LN).EQ.SOLID) GO TJ 420
41> CALL GETIX

Dz = Z(MD)=-Z (MU)
LR = R(MD)-R(MU)
F = W5
G = .5
ANGCHD= ATAN3(DR,DZ,PHI1{MU))
YPA = PHIL{MU)-ANGCHD
YPB = PHIL(MD)-ANGCHD
MHV = M
MUSY = MU
MDSV = MD
M = MD
CALL GETIX
ISTAGD= ISTAG
M = M
M = MSvV
ML) = MUSV

IF(ISTAGD.EQ.i) YPB=-YPA



C

RZONLY= .FALSE.

CALL BFI
2{M) = Z(MU)+ZIM
R(M) = R{MU)+RM

PHIL(M)=ANGCHD+ANGM
VMIM) = FEVM(MD)+G*VM(MU)
B(M) = F*B(MD)+G*B(MU)

CHECK FOR POINTS ON A SLIP LINE
IF(M.tQ.MA OR, W(J)NE.O.) GO TO 420
Z{M) = J5%(2(M=1)+Z(M))

M = M-1
CALL GETIX
M = MSV
DZ = J25*%(Z(MUSV)=Z{MU)+Z(MDSV)-Z(MD))
DR = ¢ 25%(R{MUSV)I-R(MUI+R(MDSV)-R(MD))
Z{M-1)= Z(M)-DZ
R(M-1)= R(M)-DR
ZtM) = Z(M)+0Z
R{M) = R{M)+DR
420 M = M+]

IF(M-MB) 410,425,500
425 TF{TYPEUB(LN).NE.SOLID) GO TO 410

CHECK FOR OUT-OF-0ORDER POINTS
5J0 NORDER= 9
502 NORDER= NORDER+1
IF{NORDER.GE.20) CALL ERRDR1

MX 1 =0
MAP1l = MA+]
MSV = MA
S2(MA)= O,

DO 520 M=MAP1,MB

DR = R(M}=-R(M-1)

D2 = 2(M)-2(M-1)

S2(M) = S2(M-1)+SQRT(DR*DR+DZ*DZ)
CALL GETIX

IF(Ww(J).EQ.0.) GO TO 518

ANGZ = ATAN3(DRyDZ,PHI1l(M-1))
ADANG = ABS(DANG-PIQ2)

IF{MX1.NE.O) GO TO 515
IF(ADANG.GE.PIQ2) MX1=MSV
MSV = M-1
515 IF(ADANG.GE.PIQ2) MX2=M
GO TO 520
518 IF((M~1).EQ.MX2) MX2=M
520 CONTINUE
DEFIN: THE FIELD PT LOCATIONS BY UPSTREAM AREA DISTRIBUTIONS
IFIMX1.EQ.0) GO TO 999
MX 1 = MAXO(MX1-NORDER,MA)
MX 2 = MINO(MX2+NORDER, MB)
WRIT: (641550) MX1,MXZ2
1550 FORMAT(14H INSTA-MX1,MX2,216)

MX1 = MAXO{MX1-1,MA)

MX2 = MINO(MX2+1,MB)
ADD UP UPSTREAM AREAS

M = MX1

CALL GETIX

K =1
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ASL{i)= 0.
56¢ MuMl = MU
M = M+l
K = K+l
CALL OLETIX
AREA = SQRT((R(MUI=-R(MUML))I*(R(MU)I-R(MUML1)) +
i (Z(MU)I=Z(MUML))*(Z (MU)-Z(MUML)))

IF(AXIA) AREA=(R({MU)+R{MUM]1))*AREA
ASLI(K)= ASLIK-1)+AREA

IF(M.LT.MX2) GO TU 562

ASLNK = ASLI(K)

INTERPOLATE FOR COORDINATES

DZBA = Z(MXZ)=Z(MX1)
DRBA = R{MX2)-R(MX1)
DRSGRA= DRBA%{(R(MX2)}+R(MX1))
RMASG = R{MX1)%R(IMX]1)
DVMBA = VM(MX2)-VM{MXL1)
M = MX1l+l
K = 2
564 F = ASL(K)/ASLNK
(M) = Z{MX1)+F%DZBA
R(M) = R{MX1)+F*DRBA

IF(AX1A) R(M)=SQRT(RMASQ+F*DRSQBA)

VM(M) = VM(MX1)+F%DVMBA
M = M+]
K = K+1
IF(M.LT.MX2) GO TO 564
GD TO 50¢

999 LNEw = LN#+2)
RETURN

END



*DECK ERRORM

SUBROUT INE ERRORI

CEDUMPM EDUMP FOR STCM L INK

OO0 0

TABLE OF INDEX LIMITS
COMMON /IXORIG/ LHOyLHE, LBDO,LBDEs LTO¢LTE, LWO,LWEy LFO,LFE,

# LOJLESTA,LSO,LSE,LDO,LDE,LDUM(4),
* MO,NM, NJJNFCOLSy MAXNJsMAXOL yMAXNM, MAXLE,
* LEOyLEEy LROLZLRE,LRD

DIMENSION LIMITS(24)

EQUIVALENCE (LIMITS, LHO)

STREAMLINE TABLE
COMMON /SLTAB / W{(128),X2(128),SLCHN(128)
INTEGER SLCHN
STATION TABLE
INDEX- L=LO,LESTA
SCHOKE= STATION CHOKE INDICATOR (ADJWF,BRHS,WRIOUT)

MCL = SHARP CORNER INDICATOR (BLDTBS)
MCL = FIELD INDEX OF CONTROL STREAMLINE (PTMOVE,FLOBAL)
COMMON /CHDATA/ X1(1)oUNEXT(1),MLB(1),MUB(1),PRIM(L),
1 TYPELB(L),NAMELB(1),ILB(1) FLB(1)+S1LB(L1).,
1 TYPEUB(1),NAMEUB(1),IUB(L),FUB(1),S1UBIL1),
3 VMB(1),DWDV(L), X2CL(1)VCL(1),MCL(48B])
LOGICAL PRIM
INTEGER TYPELB,TYPEUB
DIMENSION SCHOKE(1)
EQUIVALENCE { SCHOKE, DWDV)
COMMON /CAZ2 / A2(300)
COMMON /CA3 / A3(300)
COMMON /CA4 / A4(300)
COMMON /CAS / A5(300)
COMMON /CA6 / A6(300)
COMMON /CA7 / AT(300)
COMMON /CAS8 / AB(300)
COMMON /CB / B{(300)
COMMON /CCURV / CURV(300)
COMMON /CDS2 / DS2(300)
COMMON /CDDS2 / DDS2
COMMON /CFB / L,MA,MB,PLB,PUB,WF,CHOKE ,SUBSON, NK,PLBC,PUBC,
i XCHOKE, TAREA,VMBC, WRQST,WCALC, QV{(8),QVP(8),
* JSUM,VMLBSQ
LOGICAL CHOKE » SUBSON

COMMON /CIDEX/ Cl(5)
COMMON /CIDEXR/ C2(25)
COMMON /CPHI1 7/ PHI1(300)
COMMON /CR / R(300)
COMMON /CRHS / RHS(300)
COMMON /CS1 / S1(300)
COMMON /CS2 / $2(300)
COMMON /CTABPR/ 11TAB
COMMON /CTOLRL/ C3(12)
COMMON /CVM / VM{300)
COMMON /CZ / 2(300)
COMMON /BLBDY / 1BLB(60)

CALL TABPRT{3HCFBysLs3344)
CALL TABPRT (SHCIDEX+Cl95+5)
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i

CALL
CALL
Tiran
CALL
CALL
CALL
CAaLL
CALL
CALL
CALL
CALL

WRITE

TARPRT (6HCIDEXRyC2¢2545)
TABPRT (O6HCTULRLC346,46)
= L0
TABPRT (6HSTATAB,X1,LESTA,S)
JMSPRT
FABPRT («HS1 .51 4NMy 1)
TABPRT CHSE 9 5S¢ 9yNM,y L U)
TABPRT (1HZ,ZyNM,10)
JABPRT (1HRsRyNM,10)
TABPRT(4HCURV CURVoNM,y1J)
TABPRT (2HVM,VM,NM, 10)

(65,1009)

DO 190 [=1yNM

WRITL

(641001) I1,B(I1)9A2(1)4A3(1)A4(I)¢AS(I)A6(T)AT(I)AB(I]),
DS2(1)4yRHS(I)

1u0 CUNTINUE

WRITE

(641002) DDS2

1000 FORMAT (4HL Myl1lX,lHBylOXe2HA2¢y10Xy2HA3410Xe2HAL 910X e2HAS,410X,

i

2HAG, 10Xy 2HAT 410X y2HA B9 9X 9 3HDS2 99Xy 3HRHS)

1001 FORMAT (1H ,13,8F124342F12.6)

1002 FORMAT(//7/8H DS2MX=,F12.6)

IF( IBLBU1).NEL.O ) CALL TABPRT(SHBLBDY,IBLB¢y60+3)
IF( LDE.EQ.O ) GO TO 1321

1321

939

117TAB = LDO

CALL TABPRT(5HBLTAByCHNAM,LDE+3)
CONTINUE

LSTOP = 5

GO TGO (999,999) , LSTOP

RETURN

END
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