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LIST OF SYMBOLS

Mathematical Symbols

Cp

Cy

« = un

[

specific heat of an ideal diatomic gas measured at a constant
pressure, (7/2)R, (ft-1bf)/{1bm-0R)

specific heat of an ideal diatomic gas measured at a constant
volume (5/2)R, (ft-1bf)/(1bm-O0R)

gravitational constant, 32.2 ft/sec2

nondimensional ratio of C,/C\=1.4

free stream pressure, 1bf/ft2

universal gas constant, 53.3 (ft-1bf)/(1bm-O0R)

arbitrary function in diffusion equation

temperature, OR

time, sec

free stream velocity, ft/sec

distance of leading corner of subject tile from the léading
edge of the Shuttle or the edge of the structure simulating
the Shuttle

mach number

x-Cartesian coordinate, in.

y-Cartesian coordinate, in.

z-Cartesian coordinate, in.

boundary layer thickness of turbulent flow over a flat plate,
ft

free stream viscosity coefficient, 1bm/(ft-sec)

free stream density, 1bm/ft3



Program Parameter Names

B

DELTAX

DTILE
FLOSIGN
FXTOT
FYTOT
FZTOT

G

GFX
GFY
GMX
GMY
GMZ
ISTA
IEND
KS

MX
MXTOT
MY
MYTOT
MZTOT
NRUN
NTEST

24 element array of pressures at the top of the gap between
tiles, psi

integration step for the skin friction calculation, usually
set at .1 inches

depth of tile, inches

flag indicating direction of flow parallel to the x-axis
total force on subject tile in the x-direction, 1bf
total force on subject tile in the y-direction, 1bf
total force on subject tile in the z-direction, 1bf

24 element array of pressures at the bottom of the gap between
tiles, psi

x-force due to gap pressures, 1bf

y-force due to gap pressures, 1bf

moment about the x-axis due to gap pressures, in.-1bf
moment about the y-axis due to gap pressures, in.-1bf
moment about the z-axis due to gap pressures, in.-1bf
x-coordinate of the first point of the pressure profile, in.
x-coordinate of the last point of the pressure profile, in.
tile roughness parameter

moment about the x-axis due to normal forces, in.-1bf

total moment about the x-axis, in.-1bf

moment about the y-axis due to normal forces, in.-1bf

total moment about the y-axis, in.-1bf

total moment about the z-axis, in.-1bf

run number

flag indicating presence of shock or no shock condition for
model simulation
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N1,N2
P

PHI
PRESSURE
PSUR
PTBL
Q

RHO
SFX
SMY
TITLE
U

X

XC

XMACH
XMU
XSHOCK

XZERO

YC

number of pressure measurements on line 1 and 2, respectively
free stream static pressure, 1bf/ft2

angle of attack of Shuttle or test panel

pressure measurement, psi

6 x 6 subject tile surface pressure array, psi

6 x 6 subject tile bondline pressure array, psi

free stream dynamic pressure, 1bf/ft2

free stream density, 1bm/f3

x-force due to skin friction, 1bf

moment about the y-axis due to skin friction, in.-1bf
alphanumeric title identifying a pressure profile data set
free stream velocity, ft/sec

x-coordinate of a pressure measurement, in.

x-coordinate of the leading corner of the subject tile in the
coordinate system of the pressure measurements, in.

mach number
free stream viscosity coefficient, 1bm/(ft-sec)

distance of the shock from the edge of the Shuttle in the
absolute coordinate system, in.

distance of the leading corner of the subject tile from the
edge of the Shuttle in the absolute coordinate system, in.

y-coordinate of a pressure measurement, in.

y-coordinate of the leading corner of the subject tile in the
coordinate system of the pressure measurements, in.






INTRODUCTION

This report is a user's guide for the computer program that
calculates the steady-state aerodynamic loads on the tiles of the Space
Shuttle thermal-protection system (TPS). The main element of the
program is the Martin Marietta Interactive Thermal Analysis System -
Version II (MITAS-II). MITAS-II was designed to solve heat transfer
problems using an electrical network analog representation. It can also

be used to solve any problem that can be described by diffusion
oT

ot
parameter techniques.

equations of the form =v2T + S and that can be solved using Tumped

In the case of the Shuttle TPS tiles, MITAS-II is used to calculate
mass flow. The program built around MITAS-II requires input data
describing the model network and the pressure profile over the tiles
chosen for analysis. The program calculates the mass flow in the tile
matrix using finite-difference techniques until a steady state is
achieved. The pressures calculated in and around a representative tile
are passed to another block of subroutines. These subroutines integrate
the pressure to calculate the normal force and the moments about the x,
Y, and z axes. This information is used in a nonlinear-stress program

to determine whether or not the subject tile will fail.

MITAS-IT dtself is described in detail in the reference manual
(ref. 1) provided by Martin Marietta and will not be covered in this
report. Only a description of 1its basic organization will be
presented. This information is required to describe the communication
of data into and out of the MITAS-II structure. The construction of the

model network is discussed in another report (ref. 2).
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The user's guide is 1intended to provide the user with enough
information to execute the program. 1t is divided into four sections.
In the first section, the program and data files needed to execute the
program will be discussed. In the second section, the techniques used to
process the pressure profile data for input to the program will be
described. In the third section, the runstream used to execute the
program will be discussed step by step. The methods used to modify the
input data and program are also pfesented in this section. In the
fourth section, the output from a sample run is explained. In'addition,
the procedure file used to execute the program, the MITAS-II model

input, a surface pressure profile, and the output of a sample run are

listed in the appendices.
DESCRIPTION OF SOFTWARE LIBRARIES AND DATA FILES

Several files containing the program software and input data are
required for the execution of the loads analysis program. The function

of each is briefly described in this section.

MITAS-II is stored on three indirect-access library files: MITABS,
ZRICLIB, ZLIBRY. The MITABS file contains a collection of programs
designed to preprocess the model network data to create a FORTRAN source
program which performs the flow analysis when executed. The ZRJCLIB
file contains the input/output routines used by the preprocessor. These
routines are written particularly for the CDC CYBER cbmputers and are
not portable to other systems. The ZLIBRY file is a mathematical
subroutine Tlibrary. Routines to manipulate matrices, to interpo1ate

data, and to plot the results are included in this library.



AKCLIB and FTNMLIB are mathematical subroutine libraries. AKCLIB
is a special-purpose library containing cubic-spline routines to fit
curves and surfaces to data sets requiring interpolation. CURV1, a one-
dimensional curve fitting routine, and CURV2, a one-dimensional
interpolating routine, (ref. 3) are used from this 1library to
interpolate the pressure data needed to initialize the model. FTNMLIB
is the main subroutine 1ibrary maintained on the computer system and
contains routines for a great variety of applications. The bilinear-
interpolation routine IBI (ref. 4) from this library is also used in

interpolating the surface pressure data.

XEDIT (ref. 5) is one of several text-editor programs maintained at
the Langley Research Center and is stored on a direct access file. It
provides a convenient way to modify the source program and input data

files.

Two data files are required for the loads analysis of the tile
system. The file MODEL contains the model representation of the tile
matrix to be analyzed. The matrix considered in this report consists of
nine 6-inch square tiles arranged in a brick pattern rotated
450 counterclockwise as shown in figure 1. The MITAS-II reference
manual describes how to develop the lumped-parameter representation of
the tiles and how the file should be formatted. The PROFILE file
contains the pressure-profile data defining the surface-pressure
distribution over the tiles. The structure of this file is given in the

second section. Both data files are stored as indirect access files.



Also, both are renamed locally, i.e., TAPE5=PROFILE and A=MODEL. Other
data files and model configurations can be easily substituted and used

in the program by simply changing the file name in the GET statements.
INPUT DATA

The main’ forcing function and major input in the model is the
pressure distribution existing over the tiles. The model must be
initialized with the free-stream steady-state pressures at the tile
boundaries. The tile boundaries are defined at the center of the gaps
between adjacent tiles. The pressure values are obtained from
measurements made in wind-tunnel tests or theoretical models of the flow
conditions. The tests and the theoretical models are designed to be
representative of actual conditions expected during a Shuttle flight.
In both cases, the data is taken or defined on two straight lines
parallel to the flow direction on either side of the subject tile
(figure 2). The data is then interpolated between the lines to provide

the pressures at the boundary points.

The program is designed to accept as many as 50 data points on each
line spanning a distance up to 40 inches. The data may be located at
unequal increments along the lines. The number of points per line need
not be the same. The program fits a cubic spline to each line of data
and interpolates the data to provide a value at 1/2-inch increments
spanning the range for which data exists on both lines. Outside this
range, the data is extrapolated along horizontal straight Tines so that
the entire 40-inch span of the nine-tile matrix is defined. The new

interpolated data forms a regular grid system with dimensions 81 x 2.



The gridded data serves as input to a bilinear-interpolation routine to
calculate the pressures at the node points between the data lines. A

typical pressure profile is shown in figure 3.

The format of the file TAPES containing the pressure measurements
is fixed. The first card image or line of the file contains an
80 alphanumeric-character string identifying the profile. The second
line contains five parameters describing the test conditions: the run
number NRUN, the mach number XMACH, the angle of attack PHI, the free-
stream dynamic pressure Q, and the free-stream static pressure P. Both
free-stream pressures should be reported in psf. Blanks should be
substituted if the value of any or all of these variables is not known
or not applicable. The third line contains N1, the number of points to
be read for the first line of data. The data set of N1 points follows
with one point per line. For each data point the (X,Y) coordinates of
the point in inches and its measured value in psi is given; The same
format beginning with the number of points in the data set is repeated
for the second line of data. The data points must be entered in
monotonically increasing order in the x-direction. The y-coordinate of
the first data set must be less than the y-coordinate of the second
set. The format specifications for the file are given in table 1 and an

example of a pressure profile is given in appendix A.

Table 1. Format Specifications for Pressure Profile Data File

Line No. Variables Format
1 TITLE (8A10)
2 NRUN XMACH PHI Q P (A4,F10.4,F10.2,F10.1,F10.3)
3 N1 (15)
4 X Y PRESSURE (2F12.5,F12.3)
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The rest of the input is read by the program from the input file
through  two  NAMELIST statements (see the procedure file in
appendix A). The first NAMELIST named XYCOOR defines the position of
the tile matrix with respect to the pressure profile. The four
parameters given are the coordinates (XC,YC) of the leading corner of
the subject tile and the x-coordinates of the two endpoints (ISTA,IEND)
of the 40-inch span of the tile matrix. These parameters are given in
inches and are measured in the same coordinate system as are the
pressures. The second NAMELIST named XSHOCK provides additional
information about the location of the pressure profile and subject tile
relative to the leading edge of the Shuttle structure to be analyzed or
the edge of the structure simulating the Shuttle's edge. This
information describes the shock wave generated from the leading edges of
the Shuttle. It is also used in calculating the loads produced by the
drag of skin friction. The parameters listed in XSHOCK are: the free-
stream velocity (U), the free-stream density (RHO), viscosity
coefficient (XMU), distance of shock from edge of Shuttle (XSHOCK),
distance of leading corner of tile from edge of Shuttle (XZERO), tile
roughness factor (KS), the integration step for the skin friction
calculation (DELTAX) which is usua11y set at .1 inches, the tile
thickness (DTILE), and the flag to indicate the direction of the flow
across the test panel (FLOSIGN).

The two coordinate systems mentioned above can be different. The
system used to measure the XSHOCK parameters should be thought of as the
absolute coordinate system on the Shuttle or in the wind tunnel

(figure 4). The other coordinate system used for the pressure profile
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can be relative to the edge of the test panel or to the afea to be
analyzed. A1l that the program requires is a means to register the
position of the test panel with the pressure data. This information is

provided in namelist XYCOOR.

The equations to define U, RHO, and XMU are listed in appendix B.
The flag FLOSIGN is assigned a value of either +1.0 or -1.0. to indicate
the flow direction parallel to the x-axis; It is assigned a value of
+1.0 if the flow direction in the model simulation is from left to right
across the test panel as indiacted in figure 1, and it is assigned a
value of -1.0 if the flow'is in the opposite direction from right to
left. Also, listed in appendix B is the equation for the boundary layer
thickness of turbulent flow over a flat plate, 8o This equation can be
used when the boundary layer thickness 1is known to calculate an
equivalent value of the distance of the subject tile from the edge of

the Shuttle, X, (figure 4).
EXECUTION PROCEDURES

This section describes the control-card sequence necessary to

execute the program. The procedure file is listed in appendix A.

The first step after the usual JOB card and accounting cards is to
attach the software 1libraries. The indirect-access file MODEL
containing the model representation is attached next and called A. The
data file PROFILE containing the pressure measurements defining the

surface-pressure profile is attached and named TAPES.
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Next, modifications to the model input file A are made if needed
using the text editor XEDIT. Changes can be made to the local file A
without changing the permanent file MODEL. This is especially useful in
performing parameter studies where one pardmeter at a time is changed.

In this way, the program sensitivity to particular parameters can be

Jjudged.

The general format of fhe XEDIT statement is: XEDIT, filename.;
character string. The filename referenced in the statement must be a
Tocal file. The character string is the 1ist of XEDIT commands to be
performed separated with semicolons. The prefix "X" is used with the
Tocate (L), change (C), and quit (Q) commands to eliminate unnecessary
output from XEDIT. A complete Tist of XEDIT commands and options can be

found in volume IV of the LaRC Computer Programing Manual.

The binary file MITABS 1is then executed with A as the input file to
produce the FORTRAN source file EXFOR. The output of this module is
written on a local file named MOUTPUT. The MITAS-II preprocessor echoes
all the input data in the output file. Also, it creates and writes out
directories to keep track of the storage locations of all the data. For
a large model such as this, the output file is very long (on the order
of 70 pages). Usually, this file is not needed, so it is stored as a
permanent file rather than being sent to the Tine printer or terminal
screen, The permanent file can be easily accessed or routed to a
printer when needed. The MITAS-II preprocessor creates the program
source file EXFOR from the input file A. It is this file that is

actually executed to produce the solution to the problem. This file is
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modified with XEDIT to make changes in the subroutines and to extend the
file capability of the program. An input file was added to allow direct
communication with the program. Specifically, it was added to allow

easy entry of data through a NAMELIST statement.

Next the file EXFOR is compiled and loaded. The compilation
listing is written on a Tocal file LIST. The LDSET card follows. It
defines all the libraries, presets the core to negative infinity, and
creates a load map. The load map is written on a local file LMAP. Both
LIST and LMAP are usually not needed and are treated as MOUTPUT is
treated. These files are useful in the case of errors. They are stored
as permanent files and routed to the printer only when the program has

an abnormal exit.

The compiled program is then executed using the LGO statement.
After normal execufion, the dayfile information is written on a local
file DAYTEST. This file is then stored as a permanent file with the
same name. If a fatal error occurs, execution stops, and control is
passed automatically to the EXIT card. The control statements following
the EXIT card are then executed. The dayfile is written, stored, and

routed to a printer along with the compilation listing LIST and load map
LMAP to aid in the debugging process.

The procedure file is organized this way to make it easy for the
user to change data. files in order to run different cases using
different pressure profiles. Also, it was designed to keep all the
changes made in one place. Rather than using a separate file for the

XEDIT directives with XEDIT to modify the files, the XEDIT commands are



listed in the procedure file. It is then easy to determine what test
conditions were changed before execution. Also, since the names of the
files containing the data, dayfiles, and 1istings are easy to change
from run to run, it is easy to identify the files belonging to a
particular run. It should also be noted that all files not already
saved or replaced before the job ends will be destroyed at the end of
the run. Files A, TAPE5, EXFOR, and TEMP are local files that are never
saved and are lost at the end of the job. LIST and LMAP also fall in
this category unless an error occurs in compilation or execution and

causes the statements after the EXIT card to be performed.
EXPLANATION OF THE PROGRAM LISTING FROM A SAMPLE RUN

A portion of a sample run of the computer program is given here to
aid in the discussion of the program output. A complete 1list of the
procedure file, a model input file, a surface pressure profile data
file, and the results of a run for a test tile in the mid-fuselage

region of the Shuttle is given in appendix A.

The program output begins with a 1ist of the user-defined constants
in the internal flow model. The MITAS-11 constants block information
with typical input values is shown in figure 5. The constants normally
varied in this block to perform parameter studies and to define
different cases are constant numbers 100, 102, 103, 106, 109, 110, 115,
117, and NTEST. Constant numbers 109 and 110 should be changed when the
SIP thickness is changed. The last number on the right in the equation
for constants 109 and 110 is the SIP thickness shown as 0.16 in figure

5. Constant number 117 is the force in pounds required to move a tile

10



0.05 inches in the plane parallel to the surface of the Shuttle. NTEST
is set to either 1 for cases representing conditions for a shock over
the subject tile or 0 for cases representing conditions for a raised

subject tile with no shock present.

The namelist XYCOOR and the surface pressure data discussed earlier
are listed next in the output and are shown in figure 6. Pressures are
given along two lines over the surface of the nine-tile array. The x-
and y-coordinates are measured in inches, and the pressure is measured

in psi.

The next major section of the output is printed by the MITAS-II
system as it searches for a steady state solution to the flow problem
defined by the user-supplied model. This section consists of three
types of information:

1. Convergence information in the form of the maximum changes in
pressure from one iteration to the next at the end of each
iteration calculating the change in the gap dimensions.

2. Pressures at the model nodes, tile to tile gap deflections, and
tile to filler bar clearances calculated by MITAS-II for the
last two major iterations that determine the change in gap
dimensions.  These pressures in units of psi are listed as
Txxxx=pressure, where xxxx is the identifying node number. The
tile-to-tile gap deflections are 1listed as two unlabeled

numbers. The first one is closure of gap 1-6, and the second

11



one is closure of gap 7-12. The tile-to-filler bar clearances
are labeled as EDGAP(I). The gap deflections and tile to filler
bar clearances are given in inches.

3. Mass flow values based onv the final pressure solution. The
mass-flow rate values in units of 1bm/sec are listed as flow
between pairs of nodes. The format is: Node-number A, node
number B, flow rate, where A and B are the nodes for which the

flow is defined. A positive flow rate indicates flow into node-

number A.

A sample of the output from this section is shown in figure 7.
This particular run was configured so that the strict convergence
criterion could not be realistically met. This condition forces the
program to iterate the maximum number of times as set by the user. Even
though the solution has not "converged" by the set standards, a solution
has actually been found. This can be determined by examining the
parameters printed out every 600 iterations and noting the small changes

from iteration to iteration.

The last section in the output summarizes the loads calculations.
The first part of this section is shown in figure 8. The program prints
the 1input data used from the namelist XSHOCK and the pressures
calculated by MITAS-II for the subject tile. These pressures are stored

in four arrays and are labeled as follows:

12



B(1-24)
G(1-24)

ARRAY PSUR= 6 x 6 subject tile surface-pressure array, entry

(1,1)

pressure at top of gap, psi

pressure at bottom of gap, psi

is T61l, entry (1,6) is T66, etc., psi

ARRAY PTBL = 6 x 6 subject tile bondline pressure array, entry (1,1)

is 1725, entry (1,6) is T30, etc., psi

13

Next, the results of the force and moment calculation using the

pressure information in the arrays B, G, PSUR and PTBL are printed to

complete the program output. A typical summary is shown in figure 9.

Included in the summary are the following forces and moments:

FXTOT
FYTOT
FZTOT
MXTOT
MYTOT
MZTOT
GFX
GFY
GMX
GMY
GMZ
SFX
SMY

-

i

total
total
total
total
total
total

force in the x-direction, 1bf
force in the y-direction, 1bf
force in the z-direction, 1bf
moment about the x-axis, in.-1bf
moment about the y-axis, in.-1bf

moment about the z-axis, in.-1bf

x-force due to gap pressures, 1bf

y-force due to gap pressures, 1bf

moment about the x-axis due to gap pressures, in.-1bf

moment about the y-axis due to gap pressures, in.-1bf

moment about the z-axis due to gap pressures, in.-1bf

x-force due to skin friction, 1bf

moment about the y-axis due to skin friction, in.-1bf

moment about the x-axis due to normal forces, in.-1bf

moment about the y-axis due to normal forces, in.-1bf
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when taking pressure measurements.
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8CD 3CONSTANTS DATA
NDSTOR=6500, ITERNX=600 »DRLXCA®]+E~9, ARLXCA®],E=9
TIMED®O0¢ s TINEND=3245 TSTEP o4,

EXTLIMN=,S

100+1.47 STILE THICKNESS (IN)
101=6,0 STILE SIDE LENGTH (IN)
10220,16%10, $SIP THICKNESS (IN)
103=,06 STERMINATOR GAP (IN)
106,05 SGAP WIDTH (IN)

107+00.0000 SVISCOSITY (LBM/FT=SEC)

108=0,0000 SDENSITY OF 6AS (LB/FT*%3)
10921,0/26.7¢,16 $SIP/GAP DP FACTOR (IN/PSI)
11091,21/26+7¢.16 S$SSIP/SURFACE DP FACTOR (IN/PSI)

111=0.1 SINITIAL EDGE CLEARANCE (IN)
112=0,1 S$SEDGE CLEARANCE (IN)

113,59 SSIP/TILE DISCHARGE COEFFICIENT
114=,]1 SSIP/FILLER BAR CLEARANCE (IN)
115.115, STEMPERATURE (F)

116=0.0 SAVERAGE PRESSURE

1175,5 SLBF TO MOVE .05 IN LATERALLY
1180.0 SCLOSURE OF 6GAP 1

116«0,0 SCLOSURE OF 6AP 2

120=,001 SHINIMUM GAP CLEARANCE (IN)
121e]1,E-3 SMINIMUM EDGE CLEARANCE (IN)
1231,0 SPERMEABILITY FACTOR

19.20!30"”5)06037D000'9’0100.11:0129013)'149015'00
ITESTa0, JTESTo0,KTEST EDGAPs LTEST=0Ds MTEST=0

NTESTe0 $ O= 3 TILE MOVE; 1e 1 TILE MOVES
END

Figure 5. MITAS-II output listing of user-supplied constants.
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Example of MITAS-II flow related output.

Figure 7 (cont.).
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$SHOCK

u ® o2116F+04»
8HD ® J1E-01s
L) ® ,1208£-04

ESHOCK = ,2902€¢03,
XZERD @ 2038403,
s & +30E~01,
BELTAX = (1E+00,
DTILE o 14TE¢0)
FLOSICN = ,1E+01,

SEND

8(1~-24)s TOP OF GAP
3739631311
3.93411633
4.70120734
3.89777810

6(1=24), BOTTON OF GA?P
3.76319110
4.,05372077
4.54209049
3.95000785%

ARRAY PSUR
373144004
3.780217939
3.81799927
3.05144339
3.88221763
391443778

ARRAY PTBL
4.49375718
40540649737
4.460133316
40606070120
472037471
4.7815723Y

376403878
397779004
4444933204
Jeb0083621

3.785335974
4.12180448
4440979090
3.00199254

3.70217724
3.01799710
3.05144300
3008221922
3,91449047
3.95311027

4.570539%1
$.03247450
408720070
4074137614
4.T7942189]1
4.8435695%0

3. 79890422
4.05100748
4.19131943
3.8352%087

2.81460761
4,256%60631
4025904499
3.03420378

3.01709893
3.05344072
3.88222080
3.91448118
3.953112065
4,00671198

4.8377819¢6
4.70062859
4.75624859
4.01083920
4.06574390
492472069

3.083420721
4.1913174¢
4.0210085)
3.79782401

3.04874337
4439504862
413961473
3000119420

3.051440838
9.88222239
3.91446290
3.95311%0)
4,00671529
4010094193

4.069736158
4.76208033
4.0200313)
487770792
4.93784914
5.00787704

3.806504139
4.44957763
3.97779042
3.76338405

3.00684009
4049693957
4.061162%4
3.TT707455

3.88222398
3.91440401
3,95311742
4.00671832
4.10095005
4029987046

4.75304345
4.821024085
4.8826100¢4
4494516203
3.0115130¢
5.0910890806
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3.09609428
4.78120213
30934110638
34723934050

3.93109007
4462072920
4.02126720
3. 75679909

3.91440633
3.95311980
4.00872179
4410093937
4,200804)9
6,601.7725

4,8193135
4. 083206212
4495086033
$.,0210211)
3409450125
9417560813

Figure 8. Listing of data required for force and moment calculations.



TOTAL FORCES AND TYOTAL MOMENTS

FXrTor FYTOT

=o50228019E401 =.27205698E+00

GAP FORCES

GFX GFY
=e53522744E¢01 —.2T7205698E¢00

SKIN FRICTION FORCES AND MOMENTS

SFX SMY
«3294T248E+00 «4B432454E+00

KORMAL FORCE FM +30952180E¢02

NORMAL FDRCE MOMENTS

Mx ny

FITOT

+309521R0E+02

GMX
+13314665E400

Mz

«69381489E400 =.91T71302TE+00 O,

Figure 9.

nxvat

«82696153E+400

GAP MOMENTS

Gny
=+380881844E+01

RYTOT

=¢43210101E+01

GM2
=.45789313E-01

Force and moment summary.
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APPENDIX A

Procedure File for Execution

JO0B,T000,CMO00000
USER ,USERNO ,PASSWD.
CHARGE ,CHARGENO,LRC.
DELIVER.
GET,MITABS,ZRJCLIB,ZLIBRY/UN=691425N.
ATTACH,AKCLIB,FTNMLIB/UN=LIBRARY.
ATTACH,XEDIT/UN=LIBRARY.
GET ,A=MODEL..
GET,TAPE5=PROFILE.
XEDIT,A.;XL/EXEC/3XL/2.135/;XC/3.74/;XQ
XEDIT,A.;XL/CONSTANTS/;XL/100=/;XC/1.41./1.47./;XQ
XEDIT,A. ;XL/CONSTANTS/;XP30;XQ
MITABS ,MOUTPUT,,,,,I=A.
RETURN,MITABS.
REPLACE ,MOUTPUT.
XEDIT,EXFOR.;XL/)/;XC/)/,INPUT ,TAPE7=INPUT,TAPE5S) /;XQ
FTN(I=EXFOR,R=3,L=LIST)
LDSET(LIB=ZRJCLIB/ZLIBRY/AKCLIB/FTNMLIB,PRESETA=NGINF,
» MAP=SBEX/LMAP)
LGO.
DAYFILE ,DAYTEST.
REPLACE ,DAYTEST.
EXIT.
DAYFILE ,DAYTEST.
REPLACE ,DAYTEST.
REPLACE,LIST.
REPLACE ,LMAP,
COPYSBF ,LIST,TEMP.
COPYSBF ,LMAP ,TEMP.
REWIND,TEMP.
ROUTE ,TEMP ,DC=PR.
EOR .
$ XYCOOR X=13.64, Y=0.0, ISTA=1, IEND=81$END
$ XSHOCK U=2116.0, RHO=.01, XMU=.128E-4, XSHOCK=290.2,

XZER0=283.84, KS=.036, DELTAX=.1, DTILE=1.47, FLOSIGN=1.0$END

EOR
EOF
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NOT RESTART
NGEML &aNG
NDIP=NGCA

APPENDIX A, CONTINUED
MITAS-II Model Input File
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APPENDIX A, CONTINUED

BCD 3TITLE DATA
BCD OSHUTTLE TILE INTERNAL FLOW

END

BCD 3NNDE DATA

GEN 975369120451,

25

10245049=10> 102390451, 102250e5=10> 1021504s~1.
102050e9=1e> 10199 0es9=10e> 8024»0e5=14» 80235s04s-1,
B022s0es=1e» 802190es=1e> 8020s0es=10>s 801950e¢s-1.
T702450e9=14> 70235045~14> 7022506910y 702150.5-1.
70205049=1es 73195065=10> 10C790es9=10e» 100850e5-1.
100950 49-10s 13105049 =1e> 101150er=1ss 10125045-1.
2021’0.)‘10’ 2020'0-!'10’ 2019’00’-1-9 2"0-)'1-
2350es=1es 2250s9=1s> 2190es-10> 2050451,
195049-10>» 622490e9-10> 602350es5-10s 602250451,
€02150e9=1ss 63205009 =10» 6019s0e0=1ss 200790Ces-1.
2008’00)'10) 2009!00"1-! 2010’0'9-1-0 2011’0.9-10
201250e9=10¢>» 75005=10e> Bs0es=10> 990es=1,
1050e9=10>» 1150es-10e>» 12904s-1s> 4021»045-1.
402C»049=10e> 4019)0-"1-! 502450e9=10es 502350e9=~10
502250 e9=10s $0219049=10e> 502090es=14> 50195049~1,
3007504910 30085C0es=1e>» 30095049 =14>» 30105049-1.
3011’05"1') 301290e9-10> 40079049 =14> 400By0es=-1.
4CC990es=1¢>» 40105049=10> 401150er=10s 40129049=-1,
5007204310y 500R90e9=1le> 50095 0e9=10> 501050e9~1,
501150e9=10e> 591250e9=10> 100150 e9=10> 10029 0e9~-1,
1003’0.)'1-’ 100"0-"10’ 100550e9=14s 1006»0es5=1s
1018’0."1.9 1317’00!'10' 1016'00)'1.’ 1015’0."10
1014!00!'10’ 1013’0-"10! 70015Ces=10es 7002!0.!-10
700350e9-10s 73045 0e9~10> T00590e9~10>» 700650es-1.
701fs0e9=10> 73179049=10> TC1l69Des=10y TC159Ces-1e
7014’0.}'10’ 7013’0-”10! 200190e9=14>» 20025 0e9=10
20C350e9=14y 20045 0es-10> 20059Cer=1es 200650691,
150e9~10e> 250e9=10> 390e9=1le> 4s0es9=-1.
550e9=10s 650e9=1es 1890e9=1e» 1790e9-1,
1650e9=1es 1590e9=10e> 1450e9=10e>» 1350491,
601850e9-14s 63175049 =10> 601¢5049~10s 6C1590e9=1,
601450e9=10> 60135049 =10> 3001504514 30025sCes-1,
300350e9~10s> 320450e9=10s 30G590e9=10>» 300€50es=1.
301850 es=14> 32179049104 > 3016906910 301590e9=1.
301450e9=14s 33125069-104> 40185009 =10s 401750491,
4C1650e9=10>» 423155009-10» 40145009=10>» 401350e9=~1.
501R»0es=1e>» 52175 0es=10>» 501690e9~10r 501590es-1.
501"00)-10’ 5313)00”10
CeS 255049A1,R1, 2650esA1yP1y 279045A15R1, 289CesAlyR]
CGS 295049 A15P], 305042A15R1, 315CasAlsR1y 325049 A15R]
Ces 335042419PR1) 345049 A1,R1, 3550.9A1,R1y 365049A15R1
CGS 375045A15F1, 385045 41,R1, 39,0.5A15P1, 405,0,5A15R1
CGS 4150.541,P1, 425Ces Al ,4R1, 43,0.9A15F1, G4y)040A1sR1
C6S 459049 A1,5P1» 465049 A1,R1) 475049A15P01, 489049 A1yR]
€6S 49,049A1,P1, 505049 A15R1, 5190.9A1sPR1, 52950e» A1, R1
CGS 53504sA15P1, 545CesAl,R1, 5590.9815R1, 569049219 R1
CGS 5790e9A1sR1y «~ 58,0.9A15R], 5950.p Aly»R1, 609049A1sR1
CGS 6150.941,R1, ~ 625Ces AlyR1, 6350.5A1,P1» 645049A1sR1
CGS 6550.9415R], 669049 A1,R1, 67s0.9A15R1, 685049415 R1
CGS 69,009 A15PR1y 705 CesA1,R1, 7150.9A15P 1, 729045A1sR]Y
CGS 735045 A15R1, T4» 0.9 A1yR], 755049 A1,R1, T650e9A1,P1
CGS 775045A19R]1, 785049 A1,PR1, 7950.9A15R1, 805s04sA1,R]
CGS R1904s41,P), 829049 A1,R), 835049A15R1]» B4s0esAlsR]
€GS fS590e9A15PY, B6s0esAlpR1y 8750.9415R1, 88s049AlsR1
CGS 88,04.,5A15P1, 9050e9A1sR1, 91,0.94A19R1, 925049 A15R1
cGS 93,0,5,A1,P1, Q4sCarAlsR]y 95,C.9Al15PRY, 965049A1sR]1
=1224, 3,740, 0.0
-1223, 30740’ 0.0
-1222» 3.74), 0.0



~-1221»
=1220»
. =1219,
=-B8224,
-R223,
-8222»
-8221,
-8220,
-8219,
-7224,
=-7223,
-7222»
~7221,»
~7220,
-7219,
=12C7»
-1208,
=1200,
-1210,
-1211,
-1212»
=-2221,
=2220,
-22109,
=224,
=223,
=222
=221»
=220,
-210,
-6224,
=-6223,
-6222»
-6221»
=622C»
-~219,
=2207»
-220C8,
-22C09,
=-2210,
-2211,
=-2212»
=207,
-208,
=209,
=210y
=211,
=212,
-4L221»
~422Cy
~4219,
=5224»
-5223
=5222»
—-5221,
~5220,
-5219,
=3207,
=~3208,
-32009,
=321C»
-3211,
-3212,
—42C7,

APPENDIX A, CONTINUED

3.7"0)
3.740,
3.739,
3.729,
30739’
3.733,
3.7"3’
34749,
3.741,
3-7‘10’
3.737,
3.73‘!
3.739’
3.764’
3.793’
3.739'
3.739’
34739,
3.7"0’
3.740,
307"1)
34740,
3.737,
3.734,
3.739,
30765’
3.793,
3.835)
3.867’
3,893,
3,93 3’
3.976,
4,049,
44197,
40"6)'
44702,
3-7‘0\)’
3. 765,
307930
3.834,
3,865,
3.807,
34934,
3.973,
4 0051'
4,191,
40"53}
4.781,
54125,
5372,
5533,
5.620"
5.6795
5¢724,
5.753,
5.773,
£ .Fla)
40197,
4463
4.792’
5.115)
5-366'
5.529,
5.622’

OCO0O0ONDOO0NDO0NOODOODDOODOOOO
® & ® o o 0 ¢ o o ¢ 0 0 0 0 0 0 " 0 0 0 0 @
OO0 O0O0O0OIVO0ONODODODODODOOON

e NoNeNe]
* ® ® o o
(o Bw No Ne Ne N

.
(o]

=l =NeRNeNoNeNoloNeNoNolloNoNe NeNoRoNoNoNoNoFoNoRe NoRaNoReNo e Re R Rr Xo Rn ke Ko
® @ & 06 & ¢ & & 5 6 6 © 0 4 0 % O B ° * 6 0 % s e s 0 e v e 8 0 o6 e

CO0OO00DO0ODDO0D00O0DDOO0DDODOONDOOONDOODDINODODOONMN

26



APPENDIX A, CONTINUED

-4208,
-4209,
-4210,
-4211,
-4212»
-52C7>s
-5208,
-5209,
-5210»
-5211,
=-5212»
=-1201,
-1202»
=-1203,
«1204,
=1205,
=-1206,
=121p,
-1217,
-121¢,
-121%,
=-1214,
-1213,
-7201,
-7202»
-7203,
-=7204,
=7205,
-T7206,
~721¢8,
=7217,
=721¢,
-721%,
-7214,
-7213,
-2201,
=2202»
=2203,
=2204,
=2205,
-22C¢6,y

=201,

-202,

-203,

=204,

=205,

=206y

=218y

=217y

-21¢,

=215,

=214,

-213,
-621°F,
-6217,
-621¢,
-6215,
=-6214
-6213,
=-3201,»
-3202»
-3203,
=3204,
~3205,

5.681,
54725,
5.752»
5.777»
5.816’
5.876)
5.935,
54985,
6-02"’
6.060’
6.100!
3.749,
3-7‘! s
34740,
3.740,
3.740,
3.739,
3.739,
3.739’
3.739’
3.740,
34740,
34741,
30740!
3,737,
34734,
3,739,
3076"9
3079“’
30935!
3.867,
3,893,
3.933,
30976)
4.043,
307")’
3.740,
30741’
3,740,
3-737!
3.73%,
34740y
3.765,
3.799,
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=-320¢,
-3218,
=-3217»
-3216,
-3215,
=3214,
~3213,
=-4218,
-4217,
-4216,
-4215,
~4214,
-4213,
-521¢8,
=-5217»
-521¢,
-5215,
=5214,
-5213,»
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CGS
CGS
Ces
CGS
Ces
CGS
€Gs
€GsS
CRS
CGS
CGS
CGS
Ces
CGS
CGS
CGS
CGS
CGS
GEN
ces
CGS
CeS
tes
CGSs
CGS
CcS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
GFN
CGS
CEGS
CGS
Ces
CGS
CGS
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4,048,
40197,
4,460,
’0.792’
5¢116»
5¢366»
54528
50622’
5.681’
5725,
54752
57775
5.815,
5876,
54935,
4985
6024
6.062>
6100, 0.0
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1097536519045 -1.

1025504s541,R1,
10295045A1,R1,
10335,045A1,P1,
10375045A1,P1,
10415045A1,P1,
10455049A1,R1,
1049,04541,R1,
1(53,0,,A1,P1,
10575005 A15R1,
1C615045A1,P1,
10655045A1,P1,
1C699049A14RY,
1C73504sA1,R1,
10775045A1,R1,
1C815045A1,P1,
1085504941,y R1,
1089,049A1,R1,
10935Ces81,R1,

10265049A15R1,
10305045A1,R1,
1034504941, R1,
1038,04521,5R1,
10425,0.541,R1,
1046504941571,
1050504581,R1,
1C54,0.9A1,5R1,
1058,04541,P1,
106250e9A1,R1,
1066504541,R1,
107050.541,R11,
10745045A1,R1,
107850.95A15°1,
108250541451,
108650.9A1,4R1,
1090,0.541,P1,
10G45s045A1,R1,

2097536519065 -1,

202550.941,P1,
2029, 049 A1,R1,
20335CesA1,P1,
2037504 h1,R1,
204150e5A1,P1,
20455045A15R1,
2CG49,0,5A1,P1,
205350454A1,P1,
20575045A1,R1,
2061504541,P1,
20655045A1,R1,
20695049 A1,K1,
2073,045A1,R1,
207750.5A1,R1,
2081,0.5A1,P1,
2085504941, R1,
2089,049Al,R1,
2093,0,,41,P1,

2C265049A1,R1,
2030504921,R1,
203450454151,
203850.521,R1,
20625049415 R1,
20465049A19P1,
2C50,045A1,R],
2C545,04s819R1,
205850452 1,R1,
2062,04521,R1,
206650454151,
2070504021, R1,
20745,045A1,R1,
20785045 A1,5R1,
208250454A1,R1,
20865049A1,R1,
209050e5A15R1,
20945049415R1,

30975,36515049~1.

30255045415 R1,
302950.9A1,PR1,
3033,0.9A1,R1,
303750.5A1,P1,
3C41,0.54A1,P1,
A0455C45A1,P1,

30265045A1,R1,
3030504s4A1,R1,
303450.5A1,5R1,
30385045215 R1,
3042,04921,R1,
30469049A1,R1,

1027504»A15R1,
10315 0esA1,P1,
10359049A15PR1,
103950.5A1,F1,
1043,045A1P1,
104750.541,P1,
10515045A1,P1,
1055,04541,F1,
109, 0454151,
1063504981,F1,
106750.5A1,R1,
1071904541, R),
107550.581,P1,
10795045 41,R],
10R3,0.541,R1,
10R7504s81,P1,
1091,045A1,P1,
10955 045219R1,

20275 0esA1,5R1,
20319049A15R1,
2035504»41,P1,
20295,0.521,P]1,
2043,0.9A1,P1,
204790e9A1,5P1,
20515,0.541,P1,
20555045 A41,P1,
20595 04541,P1,
206350.5A1,R1,
20675045A1,F1,
20715 049A1,R1,
207550.9A19R1,
20795,045A1,P1,
20835 0e9A15R1,
2087+s049A14P1,
209150.5A1,P1,
2005, 04,5A15R1,

302750.5A1,R1,
303150.5A1,5R],
303550454A19R1,
3039,0.5A1,R]1,
3043,049A19F1,
304750.9415R1,

1028s04941,R1
1032,CesAl,R1
10365s0e5A1,P1
10405CesAYyR]
10449045A1,R1
104By0CesAl,yR1
105250e94A1,R1
10565049A41,R1
10605045 A1,R1
10645049A1,PR1
10685049A1,R1
1072+045A1,%)
10765049A1,R1
108Cs0e5A1,R1
1084504,5A1,R1
10885CesA1yR1
10925049 A1,P1
10965045415 R1

20285049 A1,R1
20325049 A1,R1
2036,»045A1,R1
204GsCasAl,R1
20445Ce9Al,5R]
20485045 A1,R]
205250 4sA1,R]
20569CesA1,R]
2060,0,541,P]
2064504sA1,P1
20685049 A1,R1
20725049 Al1,R]
2076504541,R1
20805045A15R1
20845049A1,P1
20885 045A1,R1
20925045 A1,5PR1
20965049A1,R1

30285049 A1,R1
30325045A15R)
303650,5A1,R1
304050,45A1,P1
30445,045A1,R1
3048yCes81,P1
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304950.5A1,R1, 3050504sA1,R1,
30539045 A19F1y 3054504»A15R1,
305750.5A1,P1, 305850.541,R1,
30615049415R1, 30625,0.5815R1,
23065sCesAlsR1s 30665045A15R]1,
30695045 215P1y 307050.541sR1,
307350.5A15R1y 307450.5A1,R1,
307750e5A15R1y 307850esA19R1,
3081504s5A15R]1, 308250.5415R1,
3C0855045A19R1y 30B650.s415R1,
3089504s41,P1, 309050.5A41,R1,
309350e2A15R]1y 30945045A15P1,
4097365150491

40255045A19R1y 402650494815 R1,
4029,045A)5P1y 40305,049815R],
403350e5A15P1y 40345049A15R1,
403750e5A15Ply 4038504sA414R1,
40415049A15P1)y 40425049415 R1,
40655049A15R1, 404650.,5A1,R1,
4C4950.9A15R1y 4050,045215R1,
40535005A15P1, 4054,045A19R],
40579N a9 A1sPly 40EBRs0.s21sR1,
4C6190e9A19R1y 4CE25049A15P1,
40659045A19R1y 406650e0A1,R]1,
406950605A15R1y 40705045A15R],
4C735049A15P1s 407450,5215R1,
407750e5A14PYy 4078504sA15R1,
4CB8ls0.9AT»R1y 4082,0.9A15R1,
GCR5504,9A19R1, 40865049415 R1,
4CR9,0e5A15R1, 4090504s415R],
4093,049A15RY, 4094y 049A1yR]1,
509753551+049-1s

50255049A19R), E£026504981yR1,
502G50e9A25P1y 503050esA1sR1,
5C3350esA15R1y 50345,0.9A1,R]1,
SC37s04s415P1y 50385045A19P1,
50415049215P1s 5042,0.9815P1,
506455069815 R1, 504650494819P],
50495049 A15P1, 505050e9A15P1,
5C535049415R1, 50545049A19R1,
SC57s0a9A1»R1y 50585049419 R1,
5C6190e92A15P1, 506250.981,R1,
506550e9A19Ply E506H5049815P1,
50695049A15R1, 50705049415R1,
507350e9A19R1, 50745049A15F1,
507750e9A19R1y 50785049A14P1,
5081sCesA)sP1ly ECGR2,049A19R1,
50855045 219R1y 5086904941591,
5CB89,0esA1sP1ly 509050e5A1sP1,
509350esAl9RYy 50045049215 R1,
6097536515049 =1+

6C2550e9A19R1y £02650es215R]1,
602950.9A15R1, ©030504»A1,R1,
603350e9A15RYy 6034904941 5R]1,
€C3750C.0215R1, 6£0385,0.5A1,R1,
6041500sA19R1, 604290esA15R],
604550.9A19R1y 60469045A19R1,
6C49,0,5A15R)y 605Cs045A1,°1,
h05350e9A15R1s 60545049815R1,
6C57s0.95A15R1y, 60585045A1sR1,
60619049A15R1,y 60625049415R1,
60655045 A19RY, 60665045A15R1,
60595069815 P1y €07090asAlsk1,
6073,045A15R1y 607450.221,P1,

30519049 41sR],
30559045 A14R1,
305990.5A15R1,
306350.9A15P1,
306750.9A15R1y
30715045A15P1,
207550.5481,R1,
30795045A15PR1,
3083,0.5A1,P1,
308750.5A41,F1,
3091s0.5419R1,
30955 0.5A15R1,

40275069A1,5P1,
©03150.921,5P1,
403590e9415P1,
4039,0.9A15R1,
40435049A14P1,
404750,9A15P1,
40515049 A1sR1,
405550e5A1,5P1,
4059,0e921,5R1,
40F35049A15P1
40679045A15F1»
40715049A15P1,
407550.9A19P1,
40795049 A1 R1y
40835049A1,5PR]1,
40RT»04s81,P1,
40015 0e9A19P1,
4095,0.5A1,PR1,

50279045 A19P1,
50215045A1,R1,
502359049A19R1,
503950.941sP1,
50435,0.9215R1,
5046475045 A1yP1,
505190.0A15R1,
50555049 A15P1,
50595 0.9 A1, R]1,
50¢6350esA19R1,
5067506981 5P1,
507150.9A15P1,
50755049A1sR1,
50795 0s9A1sP1,
50R03,069819P1»
50P7s0es415R1,
5091y 049 A1sR1,
50955049 A1,5R],

60275 009A15P1,
60319049A15P1,
60355049815 R1,
6029,0.5A15P1,
60435049A1,P1,
60679069 A19P1,
6051»0.,,41,R),
60559045 A1sF1,
60595045A15R1,
60635049A15P1,
60€T»04sA15R1,
60719 04s415R1,y
60755045 A19FR1,

29

305290494A1,R1
305690.5A15R]
30605049A15P1
30645045A15R1
3068s049A15R1
30725s0.5A1,P1
3076504541, R1
3080504sA1yPR1
308450esA1,R]
3088,0.9A1sR]
30925049A1sR1
30965CesAlyP1

402B5045A1sR1
4£03250e9A15R1
403650e5A1,R1
40405049A1,R1
4044,049A)15R]
40485,069A1,R1
405250e9A1yPR1
405650e9A1yR]
406050 esAl,R]
406450e9A1R1
40685049A15P1
40725049A15R1
407650esA1sR1
4080,049A19R1
4084504941yP1
40885 0ersAlyR]
40925049A15R1
40965049A1,PR]

502P5049815R1
50329CesAlyR]
503650ssA1yR1
50409049 A19R]
504450.5A19R1
5C4B820e9AlsR1
50525049A1,P1
50569049A1,R1
506050e9A15R1]
50649049A1,R1
5068s049A15R])
50725049A1yR1
507650e9A19R1
5080,0e9A1,°1
508645Ce981sR]
508€504sA15P1
50925049 A1,R1
509650e5A15P1

602890e9A1sR1
60325Ce9AlyR]
60369Ce9A19R1
60405,040A1,01
60445049 A1yR]
60485040 A1y R1
60525,049A1,R]
60565049A15R1
6060,0.9A1yR1
60645049A1yR1
6068y04sA1yR]
6072»0e9A1,P1
6076504941y R1
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GEN
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6C77+0,.5A1,R1,
h0B1s0es AlsR1,
60855045 A1,R]1,
60(895,04sA1,R],
6093,0.941,R],

6078504s81,R1,
60825,045A1,%1,
60B86504»41,5R1,
60905049415 R1,
60945,0,5A1,R1,

7097) 3&)1)009-10

70255049 A1,R],
70295049A1,R],
703350.5A1,R],
703750.5A15R1,
70615045A1,R1,
70455,0.5A15PR1,
70495049 A1,5R1,
7C053,045A1,R],
70575045 A1,P1,
70615,0.5A1,P1,
70655CesA1,P1,
70695N.5A1,P1,
7073504541,P1,
707750.5A1,R1,
TCR15045A1,R1,
7C855049 A1, R1,
7CRA,0,45A1,R1,
70935045 A15R1,

70265049A1)R1,
7030s0.5481,R1,
7034,04581,5R1,
7038»04s41,R1,
70425049A21,R1,
T70465045A14R1,
7050504sA1,R1,
T7C545045A15R1,
70585049415 R1,
70625045A15R1,
TC669049A14R1,
70705045A1,5R1,
70745049A15R1,
707850.941,5R1,
70829045481,5PR1,
7086504541,R1,
709050.521,4R1,
T094504sA1,P1,

BCQ75365150es-1.

8025504541, R]1,
BC29s049A1,R1,
R03350.541,F1,
R037sCesAlyR1,
8C&415s0.5A1,P1,
RC45s049A1,R1,
RC4QyC ey A1,R],
8C535CeyA1,R1,
BCE5T75Cas81,P1,
BC61sNesrlsP1,
8C65504541,P1,
80695049 A1,P1,
RC73504581,R1,
RC775Css81,5P1,
BCB1ls0esA15P1,
BCP59Cas21,P1,
ACRQ,04,5 A1, PR1,
8093,0.,A1,P1,

3CONDUCTOR DATA

1,245,111 201,

8026504941,P1,
R030s0.»A15R],
8C245045815R1,
B0285049A15P1,
8042504541, R1,
046504981521,
B80505045A15R1,
B05490.581,R1,
BC585s0esA19R1,
80625045419 %1,
B06650.581,R1,
80705045415R1,
807450.541,R1,
BCT785045A1,P1,
8CR25045A15R1,
BOR6s0esBA1,yR]1,
B0C0s04ss81sR1,
8094, 04.541,R1,

1»151,1.

255735192515151,51,
4By245151.,
GEN 5356€5151515,255151.
509 6519751530561,
GEN 65565191391,609=151.

71965151951,55,

C CONDUCTORS IN TILF

CeS
cre
CGS
CGS
CeS
cCcS
CGS
CGS
CGS
CGS
CGS

77 1y 25,
79, 39 27
31, 5y 29,
R3, 7y 30
R5, Gy 42,
87, 11ls 54,
89y 13, €0
91, 15, 58,
913, 17s 56
95y 19» 55,
97, 21y 43,

:,t"lc

A2,P2, 78,
A29R2, 80,
A2sR2, 82y
A2sR2, R,
A25sR2, Bbs
A2sPR2, 88,y
A2sR2, 90,
A235R2, 92,
A2,R2, 94,
A2sR2, 96
A29R2, 38,

6079,04541,R1,
6083,0.5A1,R1,
60875 049A1sR1,
6091904sA1,5R1,
60955045A15R1,

7027,045A1,P1,
7031,0.5A1,R1,
70355,049A1,R1,
7039, 0.5A15R1,
70435045A1,PR1,
7067,0.541,5R1,
70515045A1,P1,
70555049 A15PR1y
705950.5A14R1,
T70635,045A1,P1,
T706750.5A15R1,
7071504941991,
707550.9A1,R1,
7079, 045 A1,P1,
70835042 A19R1,
708750e5A1,P1,
7091504.9415R1,
7095506 5A15R1,

802750.541,5P1,
8031s045A1,R1,
A03550.9A1,P1,
8039,0.9A15R1,
80435,0.941,R1,
£04T750.5819PR1,
ROS51,04sA1,R],
8055,049A1,4R1,
B0%Q,0.9A1,R1,
R063s0s9A1,P1,
80¢T790.5A1,R1,
B07150454A1,P1,
BO7550.9A19R1,
B079s04yA1,P1,
8083,0.541,R1,
BORT»0usAl,R],
80915, 0.sA1,F1,
8095+ 045 A1,P1,

2y 269A2,R?2
by 2B9A2,R2
6y 305829402
Ry 36,A2,P2
109y 4RHA2,R?2
12y 609A2,R2
l4y 59,A2,P2
16s 575A2,R2
185 55,82,R2
205 49yA2,R2
22s 3T7sA2,R2
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608B0s04rAlyR1
6084504pA1,P1
60885045 A1,R1
60925,045A1,R1
6096,0.9A1,R]

70285045 A1,R1
7C325049A1,R1
7036504941, R1
70405045 A1,R]
7044,049A1,R]
704890 4pAl,R]
7057 CerAl,Pl
T70565049A15R1
706050.5A1,R1
70645045A15R1
70685049A1,5R1
70725049 A1,5R1
7076s045A1,R1
70805045 A1,R]1
7084904y L1yR]Y
7088s049A1,R1
70925049A1,R1
T7096s0esA1,yR1

80285049A15R1
803¢s04rA1,R]
B03650.s41,P1
8040504521, R]
804450,45A1,R1
B048,0e2A1,R]
B05250esA1,R]
BC5€504981,R]
30605DesA)yR]
806450esA1,yR1
8068504541, R1
8072sCerAl,R]
B0T7650es 21,01
8080»0esA1,R1
8084,0.5A1,R]
B0BBs»0esAlsR]
8092504541, R]
B09€E»0erAl,R]



CGS
CGS
CGS
CGS
CGS
CGS
CGS
Ccs
CGS
CGS
CGS
CGS
Ces
CGS
€GS
CGS
CRS
CGS
CGS
CeS
CEes
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CEsS
CGS
CGS
CCS
Ccrs
CGS
CGS
(Y
CGS
€GS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
ces
CGS
ces
CGs
CGS
€6S
Ccas
CGS
CGS
CGS
Chs
CGS
CGS
CGS
C6S

99,
1c1,
103,
105,
107,
109,
111,
113
115,
117,
119,
121,
123,
125,
127,
129,
131,
133,
135,
137,
139,
141,
143,
145,
147,
149,
151,
153,
155,
157,
159,
1K1,
163,
165,
167
149,
171,
173,
17%,
177,
179,
181,
183,
185,
187,
189,
191,
193,
195,
197,
199,
2901,
203,
205,
207,
209,
211,
213,
215,
217,
219,
221,
223,
22%
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23
25,
27s
29,
32y
34,
37,
39,
41,
44,
L6y
49,
51
53,
Shy
5Ry
25
37
49,
32
L4,
27,
g,
1,
34,
46
29,
4l
53,
36
LA,
€l
63,
65,
6By
70,
73
750
77
80,
82
85,
87,
RO,
92
94,
61,
73,
€5,
€8,
3 N)
€3,
75,
87
70,
R2s
€5,
T7»
g9,
T2
[ 3%
25
27
29

31,A2,5R2,
269A3,R3,
289 A3, PR3,
30+A3,R3,
33,A3,R3,
355 A3,P3,
385 A34R3,
409 A35R3,
42,A3,R3,
459A3/,R3,
L47,A3,P3,
509A3,R3,
52+sA3,R3,
565 A3)R3,
57+A3,R3,
595 A3,R3,
319A3,R3,
435 A3,P3,
55sA3,R3,
385 A3,R3,
509A35R3,
33,A3,R3,
45, A3,03,
5TsA3,R3,
40sA3,R3,
529A3,R3,
355 A3sR3,
479sA3,R3,
50sA3,R3,
429A3,R3,
549A3,R3,
62943,R3,
64y A34R3,
669 A3, R3,
6095A3,R3,
T1l,A3,R3,
T4,A3,R3,
The A3,R3,
TB8eA3,03,
£lsA3,R3,
B3sA3sR3,
B6sA3»R3,
88sA3,PR3,
90sA3,R3,
Q3,A34R3,
65+ A3,y R3,
£7sA3,P3,
TG+ A3,R3,
91»A3,R3,
T&eA3,R3,
RBby A3 yR3,
€9y §3,R3,
Rl1sA3sR3y
93, A3,P3,
T6sA3,P3,
BRs A3, R3,
T19A3,R3,
83, A3,R3,
959A3,R3,
TBsA3,R3,
90,A23,R3,
619 A3y R4,
£39A3, R4,
659 A24 R4,

100,
102,
104,
106,
108,
110,
112,
114,
116,
118,

120,

122
124,
126,
128,
130,
132,
134,
136,
138,
14C»
142,
144,
146,
148,
150,
152,
154,
156,
158,
160,
162,
164,
166,
168,
170,
172,
174,
1746,
178,
1P 0,
182,
184,
1R 6,
1ER,
190,
1a2,
194,
196,
198,
200,
202,
204,
206,
208,
210,
212>
214,
216
218,
220
222
226,
226

24»
26
28,
31,
33,
35,
38,
40,
43,
45,
&7,
50,
52
55
57s
£9,
31,
43,
26
3Ry
50»
33,
45,
2Ry
40y
52»
3%,
47,
30s
42,
54y
62,
64,
67y
69,
71,
T4y
T6s
79,
Rl
83,
86y
88,
91,
03,
G5,
67,
79,
62
T4y
B¢,
69y
Bly
b4y
7€,
ARy
71,
a3,
66>
TRy
Q0
26»
28y
3C»

259A25R2
27s4A3,R3
295 A3,R3
32543,R3
345 A3,R3
369 A3,R3
39,A3,R3
419A3,4R3
L4y A34P3
46y A3sFR3
48y A39R3
F1lyA3,P3
535 A3,P3
S6sA35R3
585A3,R3
609 A39P3
375A34R3
4G9 A3,P3
325 A34R3
L4y A34R3
56sA35R3
39, A3,R3
51,A3.P3
349A3,P3
469 A3,P3
589 A3sP3
415A39R3
535A3,R3
36 A3yR3
489 A3,R3
60sA39P3
¢29A3,R3
659 43,R3
€8yA39R3
T70sA3,P3
725 A3,R3
T55A3,P3
T7+A3,5P3
B0sA3,R3
82543,R3
P4y A3,F2
€79 A3,PR3
89,43,R3
Q2+43,R3
Q4sA3,R3
96 A35R3
T3,43,P3
85,A34R3
685 A3,R3
B0sA3,R3
92sA2,P3
T595A3,R3
RTyA3,FR3
705 A3,R3
82, A3,F3
94, A34PR3
T7+A3,F3
89,A3,R3
TZsA39R3
Ahks A3 ,P3
Q6sA3sP3
620 A35R4
64y A3,P4
E6sA39P4

31



CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS

- GFN

GEN

227,

229y .

231,
233,
235,
237
239,
241,
243,
245,
247,
249,
251,
253,
255,
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31,
33,
35,
37
39,
41,
43,
45,
47,
49,
51
53
55,
57y

59

2579651,
263541,
2679691,
273541,

277,
279,
281,
2R3y
2R5,
287,
289,
291
293,
295,
297,
299,
301,
303,
205,
307,
309,
311,
313,
315,
317
319,
321,
323,
325
327,
329,
331,
333,
335,

97,

99,
101,
1C4,
106,
10Q,
111,
113,
116,
118,
121,
123,
125,
128,
130,

97,
109,
121,
104,
116,

QQ9,
111,
123,
106,
118,
101,
113,
125,
108,
120,

6T79A3,R4,
695 A3,y R4,
T1sA3, R4,
T73sA3,R4,
75»A3,R4,
T79A35R4,
795 43,R4,
BlsA3,R4,
835 A3, R4,
85, A3,R4,
87sA39R4,
89y A3,R4,
91y A3,R4,
93,A3sPR4,
955 A35R4,
25y 1597,
36y 65108,
60y -1,132
49, =65121
QBy A4y PS5,
100y A4,y R5,
1025 A4, P5,
105, 44,R5,
107»A4,95,
1105 A4, R5,
112+ A4,P5,
1149 A4,R5,
117+ A4, R5,
119 A4, R5,
122+ A4,405,
1249 A44R5,
1269 A4,R5,
1264 A4,y RS,
1315A44R5,
1035 A4,R5,
1159A4,5R5,
127» 24,05,
110+ 84,4 R5,
122+ A4y R5,
1055 A4,P5,
1179 A4,R5,
129y A4,5R5,
112+ 84,PR5,
1245 A44,5P5,
107, A4sPR5,
119544,R5,
131, A4,R5,
114/, A4,PR5,
1265 84,R5,

228,
230
232,
234,
236y
238y
260,
242
244,
246>
2648,
250,
252,
254,
256,
1’1.
6)10
s=1s1,
s~Cyl,
278,
280,
282,
2R &y
286,
7?88,
290,
792
294,
296,
298,
300y
302,
304,
306
308,
210,
212y
314,
316y
318,
320,
322,
326,
326,
328,
330,
332,
334,
336y

32y
34,
36,
38,
40,
42
LT Y
46y
48,
50
52»
54,
56y
58,
60y

98,
100,
103,
105,
107,
110,
112,
115,
117,
119,
122,
124,
127y
129,
131,
103,
115,

98,
110,
122,
105,
117,
100,
112,
124,
107,
1109,
102,
114,
126,

685 A35R4
TOsA3,R4
T2sA3,R4
T4s A3sR G
765 A3sR4
T8sA3sR4
80y A3,R4
B82sA3sR4
B4y A3,P4
B6sA3yR4
BBy A3,P4
Q909 A35R4
92y A3,5R4
G4y A34R4
Q96+ A39R &

QGy A4y P5
1019 A4,P5
104584,4P5
10€ 9 A4 RS
10Fs A4y P>
111,44,P5
113,A4,P5
1165 A4,P5
118, A4,P5
120, A4y PS5
123,844P5
1255 A4,R5
1285 A49P5
130, A4, R5
1325 A4,P5
109, A4,R%
121+ 44,P5
104y A4 F5
1165 A4,P5
128, 84,P%
111, A4,P5
122, A4,P%
1C69AG,4RS
11R,A4,P%
130, A4,4PR5
113, A4,4R5
1255 A4,4R5
1084 A4 yRH
120 A4yR5
1325 A4,4R5
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5005112052097,45,PR6,
5035R10252115,A5sF6,
50658120597, ASsR6,
500,71025,115, A5,R6,
51257120540 Q975A45,R6,
515,21205,3007,45,R¢,
5185102531155 A5,P6y
521512054097, A5,P6,
5245,61025,4115,45,R6,
5275612C,5097,A45,06,
53091127, R097,A5,P6,
533,11305,R100,5,A5,F6,
53652127597, AS5,R6
539521305100y A5,P6,
562531275,40975A45,°6,

50191126521035A5,P6,
504L,P1085,21215A5,P6,
507,81265,103, A5,P6,
510971085121, A5,P8,
512571265,61035A5,R6,
5165212653103y A5,R6,
519510853121y A5,P6,
522512654103, A5,R6,
5285610854121, A5,P6,
5285612655103, A5,P6,
531,112R8,80098,54A5,P6,
53451131,R101,A5,R6,
537»212859R, A5,F6
5405213151015 AS5,R6,
563,3128,40085A5,R¢,

502521325,2109,A5,P6
5055811452127, 25,06
508581325109, A5,P6
5115711451275 A5,P6
51457132,6109,A5,R6
5175213253109, A5,R6
520511453127, A5,R6
£23513254109, A5,R6
5269611454127, A5,R6
5295613255109, A5,R6
£32+1129,8099,A5,P6
53£,1132,8102,A5,%6
53R 2129599y A5,FR5%
541521325102 AS5,Ph
544931295 4099,A45,R6



CGS
CGS
CGS
C6S
C6GS
CGS
- CGS
GEN
GEN
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5455313054100 A55R6)
5485812757097, A55R6,
55158130,7100545,%6,
554512756097, A5,R6,s
557513056100, A5,R6»
5605412795097 A5,5P6)
5635413055100,45,R6)
1001524515,1201»151001

54653131,41015A5,P6,
549,8128, 70985, A5,P6,
55258131,71015A%5,R6,
5555128, 6098y A5,R6s
558513156101 AS5,R6s
5619412855098, A5sR6,
56454131,51015A5,5R 6,
2151,

10255,235,151001,1,1002,5151.
1048,1024,100151,
GEN 1C53,€515,1001515102551,1.,
GEN 10595651510C7515,10305651.
GEN 1065565151013,1,1060,-151,
GEN 107156515101951,1055,=651.

C CONDUCTOPS IN TILE
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54793132541025A5R6
5505812957099, A5, R6
553,8132,71025A55R6
5565129,6099, AS5,R6
5595132,6102, A5,R6
5629412995099 A5, R6
5655413255102, A5, R0

CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CcGS
CGS
c6sS
CGS
CGs
Ccas
CGs
CGS
CGS
CGS
CGS
CGS
CGs
RS
CGS
CGS
CGsS
CGs
CGS
CGS
CGS
CGS
C6S
CGS
CGS
€GS
Cces
CGS
CGS
CGS
CGs
CeS
CcGS
CGS
CGS
CGS
CGS
CGS
CGS

10775100151025+A25R2,
10795,1003,1027,A2,R2,
1081,1005+1029,A42,R2,
1083,100751030,A25R2,
108551000,1042)A2,R2,
10975101151054,A2,5R2,
1089,1013,1060,A2,PR2,
1091,10155,1058,A2,R2,
1093,101751C564A25R2,
10695,1019+1055,A2,R2,
1097,102191043,A2,R2,
10995,1023,1031,42,R2,
11015,1025+1026,A3,R2,
1103,1027+1028,A3,R3,
110551029,1030,A3,R3,
1107,7032+1033,A3,PR3,
11095,1034»1C35,43,R3,
1111,1037»1038, A3,R3,
1113,103951040,A3,PR3,
11155,1041+1042,A3,P3,
11175,10445,1045,A3,R3,
11195104551047,43,P3,
1121,1049,1050,A3,R3,
1123,1051,1052,A2,°3,
1125,1053,1054,A3,R3,
1127,105651057+A35R3,
1129,1058,1059,A3,93,
113215,1025+1031+A3,R3,
1133,1037+1043,A3,PR3,
1135104991055, A3,R3,
11375,103251038+A3,R3,
1139,1044510504A3,4R3,
11415,1027+,1033,A3,R3,
1143,103991045,A3,P3,
1145,105151057,A3,R3,
1167,1034,5,1040,43,R3,
11495104651052,A3,R3,
11515,102991035,A3,R3,
1153,1041+1047,43,R3,
1155,1053,1050, 43,03,
115751036+1042,43,R3,
1159,1048,1054,A3,R3,
1161,106151062,A3,R3,
1163,1063,10,4,A3,R3,
116553065510665A3,P3,
1167,1068910¢9,A3,R3,
116951070,1071,4A3,P3,
1171,10735,1074+A3,R3,
1173,107551076+43,P3,

10785,1002510265A25R2
1080,100451028,A2,P2
1082+s100651030542,P2
10R4,100R,1C365A2yR2
10862,1010,104Ry A2,R2
1088,1012,10605A2,R2
10905,1014,1059,42,F2
1092,1016510575A2,R2
10645101R5,1055,A2,R2
10965,1020,10495A2,R2
1098,1022510379A2,R2
110051024,10255A2,5kK2
1102,10265,1027»A35R3
110451028510295A3,R3
110651031,5,1032,A3,R3
110P,1023,1034,5,A3,R3
111051035,103¢654A3,P3
1112,10385,10395,A3,R3
1114,1040510415A3,R3
111651043,1044543,R3
111851045510465A3,R3
1120,1046751048543,P3
11225,10505,1051,523,R3
112451052+1053543,R3
112691055510569A3,R3
11285,1057,10589A3,5F3
1130510595,106C»A3,F3
1132,1031,10375A3,R3
1134,1043,1040,A3,R3
1136,1026510325A3,R3
113£,1038,1044,A3,R3
1140,10505,10569A3,R3
1142,1033,1039,A3,R3
114451045,10515A3,R3
114A5102R510345A3,P3
11485,1040510465A3,P3
1150,10525105P9 A3,R3
1152,1035,1041,5A3,R3
1154,1047510535A3,R3
11565,1030,5,103€,5A3,R3
1158,1042,1C485A3,R3
1160510545,10605A3,R3
1162,1062510635,A3,R2
116451064510655A3,R3
1166510675106RsA3,F3
11685,1069,10709A3,F3
1170,1071510725A3,%3
1172,107451075,A3,R3
117451076510775A3,P3



CGS
CGS
CGS
CGS
cGS
CGS
CGs
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS

GEWM

CGS
CGS
CGS
CGS
CGS
CGS
CGS
CG6S
CGcS
CGS
€GS
€GS
CGS
CGS
CGS
CGS
CGS
CGS
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1175,1077,1078» A3,R3,
1177,1080,1081,A3,R3,

1179,10R2,1083,A3,P3,

1181,1085+10869A3,R3,
1183,1087,10885A3,R3,
1185,1089,10905A3,R3,
1187,10925,1093,A3,R3,
1189,1094,10955A3,R3,
1191,10615,1067sA3,R3,
11935,107351079s A3,R3,
1195,1085910915A3,R3,
1197,1068,10745A3,R3,
1199,1080+10865A3,R3,
1201,1063,10695A3,R3,
1203,1075510R1»A3,R3,
120551087,10039 A3,R3,
12075,1070+10765A3,R3,
1206,1082510R8,43,R3,
121151065510715A3,R3,
1213,1077,1083, A3,R3,
1215,1089,1095,A3,R3,
12175,1072+10785A3,R3,
1219,1084,10005A3,R3,
122151025010619A3,R4,
1223,1027,10635A3,R4,
1225,1029510655 A3, R4,
12275,1031,10675A3, P4,
1229,1033,10699A3,R4,
1231,5,1035,1071+A34R4,
1233,1037+s1073+A3,R04,
123551039,1075»A3,R4,
1237,1041+10775A3yR4,
1239,1043+1079,A3,R4,
1241,1045+1081943,PR4,
1243,1047+1082, A3, R4,
12645,1049,10855 A3, R4,
1267510515100 75A3,P4,
1249,1053,10R9, A3, R4,
1251510555,1001»A2,R4,
125351057+1093,4A3,R4,
12555,10595,10955 A3 R4,

1257565151025»1510975151.,
126354915103¢95,110856,1.
12679651510605-151132,-1,1.
1273545191049y =6,1121,-6,1,

1277510971098 44,R5,
1279,1099511009A4sR5,
12R15110151102sA4yR5,
128351106911C59A4yR5,
1285511061107+ 44,4R5,
12R7,1109+1110sA4,R5,
12R95,1111+11125A44R5,
1291511134+11149A4yR5,
12935111€6+11179444R5,
129%53111R»1119, A4, R5,
129751121+11229 A4, R5,
1299,1123511245 A4 R5,
120151125,1126+A44R5,
1303511281129 A44R5,
130551130+11219A44PR5,
1307,109751103sA49R5,
1309,1109+11155A4,R5,
12115,1121,11279A4,5R5,
1313,1104+11105A4,P5,

1176,1079,1080,5A3,R3
117A,1081+1082,A3,R3
118051083,1084,A3,R3
1182,1086510875A43,R3
1184,1088,1089,A3,R3
11865,1091,10925A3,F3
1188,1093,1094,23,PR3
11605,1095510965A3,P3
1192,10675,1073,A3,R3
1194,107951085,A3,R3
11G6,1062,10685A3,R3
1168,10745,10805A3yR3
120051086510925A3,R3
1202»1069,107%5A3,R3
1204,1081210P7yA3,R3
1206,1064,10705A3,P3
12CR51076510825A3,R3
1210,1088,10945,A3,P3
121251071,1077,A3,R3
1214,1083,1089,A3,R3
121651066510725A35R3
121P»1076510845A3,R3
1220,1C905,10065A3,R3
1222,1026510625A3,P4
12245102851064583,R%
122651030,1C¢€6,A3,R4
1228491032,1068,A3,P4
1230,1034,107C»A3,R4
1232,10365,1072,A3,R4
1234»1038,10749»A3,R4
12365104C,1076,43,R4
1228,1042,1078,43,P4%
124051044,1080,83,R4
12642,104651082, A3,R4
1246,10485,1084,23,P4
12465,1050,10865A3,R4%
124R+1052,10FR,A3,R4
1250510545,10905,A3,R4
1252,10565,1092,43,P4%
1254,1058,10945,A3,R¢4
1256,1060,10065A3,P4

1278510981098 ,A4,P5
1200,1100,11015A45P5
128251103511045A45P5
128451105511065A4,R5
128651107511085A4,FP5
12RR,111051111,A45RS
12905,1112511135A4,5R5
12925111551116,5A49R5
1294,1117,11185A49P5
129651119511205A4,FR5
129851122511235A45P5
13005,1124511255A4,R5
130251127911289A45P5
130491129511305A49R5
130651131,1132sA4sR5
1308110391100, A4,R5
131051115,1121,A4,R5
1312,109851104544,R5
1314,11105,11165A4,P5
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131551116,11225A4,5R5,
121751099,11059 A4, R5,
131951111+11179A4sR5,
13215,1123,1129, A4, RS,
1323,110651112, A4,5R5,
13255,1118,11245A45R5,
132751101+11075A44R5,
13295,1113,1119) A4, R5,
1331,1125,11315A4,5R5,
1333,1108511145A4,R5,
13355112051126+A45P5,

2001512515220151,200151,1.,
201953+15272219,1520195151,
20255115192001+1520025151.

2036520129651,
2042,1, 201951,

GEN 2043,25152019515,20205151.

204R,1010+200151,
2045,2021,1C1251.

GEN 205356515200151,20255151.
GEN 205956515200751»2030s6»51.
GEM 20655691565=~1520605-151,
GEN 207153+15201951520555~6s10
GEM 20745351510129=1520379=651.

C CONDUCTORS IN TILE

CGS
Ces
CGS
CGS
CGS
ChS
CGs
CGS
CGS
CGS
CGS
CGS
CGS
CGS
C6S
€GS
CGS
CGS
c6S
CGS
CGS
CGS
CGS
CGS
CGS
C6S
CGS
CGS
CGS
ces
CGS
€GS
(o
CGS
CES
£GS
CGS
CGS
CGS

20775,2001+20259A2,R2»
2079,2003,202791A25P2,
20815 2005,20295 A25R2,
20R83,2007,2030sA25R2>
20°552009420429A25R2,
20R792C1152054582+P2,
2089, 6020609 A25R2»
2091, 4920589 A29R2,
2093, 22205€E9A29P2>
200552019420550A2,R2,
20975,2021,20434A2,R2,
2000,1011,2031+42,R2,
21015,2C25+20269A3,R3,
2103520272028, A34R3,
21055,2029,2020,5A3,P3,
21075,2032,2033,A34P3,
21095 2034520354 A3,R3,
2111,2037,203R8),A3yR3,
2113,2039,2040+A3,R3,
2115520412042+ A2,PR3,
21175,2044520459A3,R3,
2119520464 2C479A3,R3,
21215, 2069,20509A3,P3,
21235,2051520%525A3,R3,
212%52053,2054+A3,R3,
2127520569205 7543,23)
2129,20584+205949 A3,R3,
21315,2025+2031¢A3,R3,
2133,2037,20430A3,R3,
2135,2049,2055+A3,P3,
2137,2032520385A3,R3,
21395,204492050s 43,03,
2141,2027+20335A3,R3,
2143,2030,2045+A39R3,
2145,2051,5,20574A3,R3,
21475,2024,2040,A2,R3,
214992045520529A34R3,
2151,2029,2035,A3,5R3,
21535,2041,20479A3,R3,

1316511225,11285 A45R5
1318511055,1111,A4,P5
1320511175,11235A45R5
13225,1100511065A45R5
13245111251118,A4,P5
13265112451130,5A49R5
13285,1107511135A4sR5
13306,1119,1125,544,PR5
1332,1102,11085A4,P5
133451114,5,11205A4,5R5
133651126511325A45R5

207P,2002520265A25R2
20805,2004520285A25P2
20R2,2006520305A25R2
208442000 ,203¢45A25R2
20RH92010920485A2,R2
208R,2012520609A25R2
2090, 592059, A2,P2
2092, 3520579A25P2
2094, 1520559A25R2
209652020520495A2,R2
20G8R,1012,20379A25R2
21C0+1010,2025,429R2
2102,2026920275A35R3
2104,2028+2029,A3,P3
210652031,20325A3,P3
210R,2033,2034,43,P3
21105,2035,20369A3,R3
2112»2038,2039,A3,P3
2114,2C405,20415A3,F3
211692C43520445A3,P3
211R,2045520465A3,P3
212C92047520485A3,P3
212252050520515A3,R3
212452052,2053,A3,P3
212A52055520565A3,5R3
212R,20575205F9A3,R3
2130,2059,20605A3,P3
2132+2031520237543,R3
2134,20435,20495A32,R3
2136,2026,20325235R3
2138,2038520449A3,P3
2140,2050520565A3,R3
214252033,2039,54A3,R3
214452045520515243,R3
21465202852034,A3,R3
2148 5204C»20465A39R3
2150,205252058543,PR3
2152+2C35,20415A3,R3
2154,2047,20535A3,F3
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Ces
CGS
CGS
CGS
CGS
CGS
CGs
CeS
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CGS
CGS
CGS
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215552053,20599A3,R3,
2157, 2036,20425A3,R3,
215952048,20545 A3,R3,
2161,2061+20625sA3,R3,
2163,2063,20645A3,R3,
2165520659 20665 A35R3)
21679206852069, A3,R3,
216952070,2C71,5,A3,R3,
2171,2073,20749A3,R3,
21735,2075520769A3,R3,
217552077»20785 A3,R3,
217752080,20815A3,R3,
2179,2082,2083,A3,R3,
21B1,2085420865,A3,R3,
2183,2087,20884 A3,R3,
21855,2089,2090,A2,R3,
21R75209292093,A3,F3,
21R89,2094,20959A3,R3,
2191,2061520679A3,R3,
21935,2073,2079sA3,R3,
21955, 20R5+20919A3,4R3,
219752068920745A35R3,
2199,2080520869A3,R3,
220152063,2069,A3,P3,
22035?2075,20819A3,R3,
220552C8B7+ 2093, A3,R3,
220752070+20769A3,R3,
2209,2082,2CRB,A3,R3,
221152065+2071923,R3,
2213,2077+20P39A3,R3,
22155, 2089,20955A3,R3,
221722072+2G78443,R13,
2219520844+ 2090, A3,R3,
222152025920619A3sR4,
222392027+20639A3,R4,
222592029+20659 A3, R4,
222752031+20679A3,R4,
22295,2033,2069,A3,R4,
223152035920719A35R4,
2233,2037,20739A3,5R4,
2235520295,2075+ A2, R4,
223752041,2C77» A3, R4,
223952043,2079,A3,R4,
2241520459 20819A39R4,
224352047+,20834A3,PR4,
22645520649,5,2085,43,R4,
224752051,20879sA3 R4,
224952053,208Q9,A3,R4,
225192055520919A3, R4,
2253520575,2093,A3,5PR4,
2255520595 20059 A3,R4,

225795515202551,2097,1,51,
22639651520365552108s651,
226T756915,20605-15,21325-151,
2273565192049, =6521215=691,

227752097,2098, A4y R5,
2279520992100y A4y RS,
228192101,2102»A4»R5),
2283521049 21055 A4sR5,
228592106921079 A4y RS,
228752109921105A4,5RS,
22R95,2111+23129A4sR5,
22915211352114»A4yR5,
229352116921174 A4,sRS5,

215652030,2036543,P3
215852042, 20485A3,5R3
2160592054520605A3,R3
216252062520635A3,5R3
2164,20645,20655A3,R3
216692067,20685A3,R3
216B,2069,20705A3,R3
21705,2071,2C725A3,P3
217252074,5,20755A3,R3
217452076520775A3,R3
217652079,20805A3,R3
2178,20815,2082,A3,P3

2180,2083,20845A3,F2

2182,2086520875 A3,R3
2184,208R,20R9,A3,R3
218652091,5,2092543,R3
218R,2093,20945A3,R3
2190,2005,20965A3,F3
2192,2067920735A3,R3
2194,2079,2085,A3,R3
21965,2062520685A3,R3
219852074,20805A3,R3
220052086920925A3,P3
220292060920755A3,R3
2204,2081520875A3,P3
22069206452070543,P3
2208,20765,20825A3,R3
2210,208852094543,PR3
221252071520775A3,R3
221452083,20899A3,P23
221652066,20725,A43,P3
2218,2078520845434R3
222052C905,2096543,R3
22225 2026920625A35R4
222432028,20645A3,5P4
222692030,2066,5,43,R4
222852032920685A3,P4
223052034,20705A3,P4%
223252036,2072523,5R4
2234,5,2038,2074sA35R4
223652040,20765A3,74
223R,2042,2078,A3,P4
2240,2044,2080,A43,R4
224292046520825A3,F4
2264,2048,2084,5,A3,R4
224€52050520065A3,P4
224R,2052,2088543,R4
2250520545 20905 A3,P ¢
2252520565 20925 A3, R4
2256492058,20945A3,R4
2256520605,20965A3,5R4

22789 2098»2099,A4,5P5
22R0521005,21015A4,P5
228252103,5,21045A4,P5
22B452105521065A45F5
228692107,21085A4,P5
228852110,5,2111,A4,R5
229052112521135A4»R5
229252115,21165A4,R5
229645211752118,A4,R5
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229%552118,521195A4,5R5,
229752121921229A4sR5),
2299,52123521249A49R5,
2301921255 21265A45R5,
2303521282129+ A45R5,
230552130021315 A4sR5,
2307520097+21035A4sR5)
2309,2109521159 A4,y R5,
2311,2121,2127,A49R5,
23135,2104521109A45R5,
231592116421229A45R5,
231752099,21055 A4 R5,
2319,2111,21175A4,4R5,
232152123,2129,A4sR5»
23235,2106021129 24,5 R5,
232552118921245A49R5,
23275210192107+A4,R5,
232952113+2119, A4yR5,
2331,2125,21315 A4,yR5,
2333,210B8521149A4,R5,
2335,2120921269A45R5,

30015185153201515,3001915 1.
3025517515,3001,1,30025151&

3042530184951,
304£57,201251.
306485,2010»3001,1.

GFN 3053565153001,15,30255151,
GEN 3059565193007+153030s691.
GEN 306556515201351930605-151.
GEN 20715351995-1,3055,=651.,
GFN 30745251,20125-15,30375-6s1.

C CONDUCTORS IN TILF

CGS
CeS
CGRS
CGS
CGsS
CGS
CGS
CGS
CGS
CGS
CGcS
CGS
CGS
CGS
€6S
CGS
CGS
CesS
€GeS
CGS
C6S
Ccs
€GS
CGS
CGS
CGS
CGS
CG*T
cnRs
CrS
CGS
CGS

3077,3001+3025,A2,R2»
307253003,3C27»A25P2»
3081,3005+30295sA2,R2,
30B832,3007»30230sA25R2>
A0 55,3009,30424A2,R2)
308753011,30549A25R2»
3089,3013,30609A2,R2»
309153015,3058+A2,R2,
3093,3017+30569A2,P2,
3095, 943055042902
3097, T+3043,A29R2)
3099,2011»3031,A2,R2»
3101523025+30265A35R3,
3103,2027+302RyA3,R3,
310553029,3030,A3,R3,
3107,3032+3033,483,R3,
3109,3034,303594A3,R3,
3111,3037,3038,43,R3,
31135,3039,30405A35R3,
31155,304153042,A3,R3,
3117,3044,30454A3,R3,
3119930465304 7,A43,03,
3121,3049,30505A3,P3,
3123,305193052+43,P3,
3125,30%53,30549A39R3,
3127,3056+3057+A3,5R3,
3129,3058530599 A3,R3,
3131,3025+3031,A3,R3,
3133,3037,30439A3,R3,
3135,3049,3055,A3,R3,
3137520325303RyA3,R3,
3130,2044930509A3,R3,

2296921169,2120,A45R5
229892122521235A45R5
2300521242125, A45R5
2302»21275,21285A45R5
2304,21295,2130,A4,5FP5
2306»21315,2132,A49R5
2308,2103,21095A45R5
231052115521215445R5
23125,2098,21045A4,P5
231452110521169A4sR5
231652122521289A49R5
23185,2105521115A4»PR5
232052117521235A45R5
23225210C521065A45R5
2324521125,2118,A45PR5
232692124521305A45R5
23285210752113,5A4,5%5
2330521195,21255A4,P5
233252102521085A4,P5
233492114521209A4sR5
233bﬂ2126’2132pA4nR5

307853002530265A2,R2
30Pf0»300453028,A25R2
3082»30065,30305A25P2
3084,53008,30365A29R2
30R6,3010,30489A29R2
30RR,30125306CsA25P2
3090,3014,3059,5A2,R2
3092,301¢530575A2,P2
30094,301R,3055,A2,R2
3096, B»3049,A2,R2
3096852012530375A2,R2
31005,2010530255A25R2
3102,3C26,30275A35R3
3104,30289302G»A3,R3
3106»3031,30325A3,R13
310R$3033,30349A3,P3
3110,3035,3036,A35R3
311253C38,3039,43,R3
31145304053C415A3,P3
311653C43530449A3,R3
311853045,230465A3,R3
3120,30475304€5A3,03
3122,3050,3051,A3,P3
3124530525,3053,A3,5R3
3126530555,30569A3,R3
312853057,305F9A35F3
31305,3059,305605A3,R3
3132,3031,3037,A3,F3
313453043,30495A3,P3
313693026530325A3,PR3
313853038530445A3,P3
2140530505,30565A3,P3
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3141,3027,30335A3,R3,
3143,303953045,A3,R3,
314553051,30575A3,R3,
3147,303493040,A3,R3,
31495,30465,30525A3,R3,
3151,302953035543,R3,
3153,3041+3047,A3,R3,
3155,3053,30595A3,R3,
315753036530425A3,R3,
3159,3048,30545A3,4R3,
316153061,3062,A3,R3,
3163,3063930645,A3,R3,
316553065530665A35R3,
3167,306853069,5A3,R3,
316953070530715A3,P3,
317153073+3074»A3,R3,
317353075»30765A35R3,
3175»3077+3078sA35R3,
3177,3080530819A3,FR3,
3179,3082,3083,A3,R3,
3181»3085»2086+A3,R3,
3183,3087,3088)yA3,R3,
3185,3089+3090,43,P3,
3197,3092,3093,A3,R3,
31R9,3094530955A3,R3,
3191,3061+30679A3,R3,
3193,307393079+4A3,R3,
3195,3085+3091+A3,R3,
3197,306853074+43,R3,
3199,3080,3086sA3,R3,
3201,2063,3069543,R3,
3203,3075,3081,43,R3,
22055 3087,5,3093,A3,03,

320753070930765A3,PR3,

3209530B82,3088,5A3,R3,
32115,3065530719A43,P3,
3213,3077»3003,A3,R3,
321553089,3095,A3,R3,
3217+3072+30785,A3,R3,
32195,3084+3090sA3,R3,
322153025930615sA35R4,
322393027+3063,5A3,R4,
322553029930659A3, P4,
3227530315,30679A3,R4,
322953033,30699 A3, R4,
323153035530715A3,R4,
323353037+3073+A35R4,
3235520393075 A3, R4,
323753041+3077+A3,R4,
32395,3043,23079,A3, R4,
3241530455 20P19439R4,
3243,3047,3083, A3,R4,
324553049,30R59A3,R4,
324753051,3087+A43,R4,
324953053,30P9sA3,R4,
32515 3055530919 A3,P4,
3253530573093, A34R4,
325593059+ 30955 43,R4,

32575¢515302551,309751,1.
32635451,303656,3108,6,1,
32€7565153060,=153132,-1,1,
3273545153049,-653121,5-6,1.

32775309753098y L4,5R5,
327953099, 3100 A4, P5,

314253033,3039,A3,R3
31464,3045,3051,A3,R3
3146,3028,3034,A3,R3
3148530405,3046,5A3,R3
315053052,30585A43,P3
3152,3035,3041,A3,R3
31%4,304753053,A3,P3
315653030,30365A3,R3
3158,3042,304R5A3,R3
3160,3054,30605,A3,P3
31625,3062530635A3,R3
316453064,30655A3,R3
316653067530685A3,R2
3168,3069530705A3,R3
317053071,30725A35R3
3172,3074530755A3,R3
317453076,3077sA3,F3
317653079,30805A3,R3
3178,3081,3082,A3,R3
31f0,3083,3084,A3,R3
3182, 3086930F79A3,P3
3184,308R,308G9,A3,R3
3186530915,3092543,P3
3188,3093,3094,5,A3,R3
31905,3095530965A3,R3
3192,306753073,A3,P3
3196453079,30855A3,R3
3196s30A52,306R»A3,R3
319P,3074»3C080sA3,R3
320053086530925A3,R3
320253069530755A3,R3
3204+3081930875A3,R3
32065306453070,5,A3,R3
320853076530825A3,R3
321053088530945A3,R3
321253071530775A3,R3
3214,3083,30895A3,P3
321653066,30725A3,P3
3218,30785,30845A3,F3
3220»3090,30965A3,R3
32225,3026530¢25A3,R4
3224,302R520F4,5A3,P4
3226,3030,3066,5A3,R4
3228,303253068,A3,R4
3220,3034,30705A3,R4
323253036530725A3,P4
3234,3038,3074543,R4
3236530405,30765A3»P4%
3238,3042,3078,A3,R%
324093044,308CsA3,P4
3242,3046530825835FR%
324653048B,30845A3,R4
324¢+305C»3086,A3,R%
324R,3052,308B8543,R4
325053054,30905A3,R4%
3252930565,30929A3,R4
32%4,53D050,3094,A3,R4
3256,30605,30969A3,FP%

327853098,3090,A4,R5
32B805,3100,31C15A4,R5
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CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
Ces
CGS
CeS
CeS
CGS
CeS
GEN

APPENDIX A, CONTINUED

32R8152101931025A49R5,
328353104931055A4,R5,
328552106931075, A49R5,
3287531093110 A4, R5,
32895,211193112+A4,R5,
3291531133114 A4,R5,
329343116531179A4R5,
329553118531199A4,R5,
329753121+31225A4,505,
329953123931245A45R5,
330152125931265A4,4R5,
3303,312R53129,A45R5,
330553130031319A4,R5,
33075309753103sA4sR5,
33095,3109+3115,5A4,R5,
3311531213127 A4sR5,
3313,31C453110sA49R5,
331553116931229A4,5R5,
331753099531059A45R5,
2319,2111+3117,A4,R5,
3321,3123,31295A4,P5,
3323,210653112, A4, R5,
33255311853124,A4,R5,
332752101531075A4sPR5,
33295,2113,3119+844R5,
3331,2125+31314A4,R5,
3333,310852114,44,P5,
333553120531265A4,R5,
40075159194207919400791s51,

4030,3013,4007,1,

GEM

6C03151451540074+1540085151,

4045,402191251.
404P51053C1P, 1,

GEN
GEN
GFM
GFM
GEN

405356515301 Rs=1540255151,
405099 ~91940079154C305651
4065545154013,1540605=1,1,
4071939194019, 1540559~651,
407453915129 =1+40375=6,1,

C CAMNUCTORS IN TILF

CGS
CeS
CGS
€GS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
ces
£GS
(4
CGS
CGS
CG6S
CGS
CeS
CGS
CGS
CGS
CcGS

40T7752018+040259A29R2)
40799 201€040279A2502,
40R8153014+40290A2,R2,
4CR354007+4030,A2,5R2,
4LCREH4L00T14042+A2,9R2,
LORT96011940549A2,P2,
4089,4013040609A25R2,
LC91,6015,40585A2,R2,
40935601794 05695A2),)R2,
4095540195 4055,A2,R2,
409794021940439A2,R2,
4099, 11+640231,42,R2,
4101,4025+40269 43,3,
4103940279402B5A3,P3,
41C554029540309A35R3,
410754032+40339A3,P3,
£109,4024,4035,A3,R3,
4111,4037+403R4A35R3,
4113,4039540405A3,R3,
4115,40641440425A3,P3,
6117,404L4,40454A3,R3,
4110,404604047,A3,R3,
41215,4049940509A35R3,
£123,4051440524A3,R3,
41255,4053,40549A3,R3,

3282531035,3104y4A45R5
3284531055,3106, A4y RS
32865310753108,5A4,FR5
32885311093111,A4,R5
32905311253113,5A4,R5
32929311553116,5A4,R5
32945311753118,A4,R5
329653119531205A4,R5
3298,3122,31235A49R5
330053124531259A45R5
33025312793128,5A45R5
3304531295,3130,A45P5
330693131,3132,A4yPR5
330R,3103,3109,A4,PR5
3310311553121 ,A4,4R5
3312,3098531045A45R5
33145,3110531169A49R5
331653122531285A4,5R5
3318,310553111,44,R5
33205,3117,3123,A4,P5
3322531005 31C69A4yP5
332453112531185A45R5
33265312453130,A4,R5
33285310753113,A44R5
3330,3119,31255A49F5
33325,3102531085A4,R5
3334531145312CsA45P5
33365312653132,544,F5

407Ry3017940269A2,R?2
40R0»30159402R,A2,R2
408253013,4030,A2,R2
40B494COP»40365A2,P2
40RA54010,4048,A42,R2
40BB»4012»4C60»A2,R2
40909401454059,5,A2,P2
40925401654057,A2,F2
©0949401R34055,A2,R2
4096540205 4049,A42)R2
4098, 12,4037,A2,P2
4100y 10540255A25R2
4102+4026540275A35R3
410454C2R,4029,A3,R3
410694031,5,4032,A3,R3
410R,4032,4034,23,P3
411054G3554036,A3,R3
41125403P94039,A3,R3
4114940405,4041,A3,PR3
411654C4354044,A3,03
4118, 404594046,A3,R3
41205 4047940465A3,R3
41225,405094051,A3,P3
41245405254053,A3,P3
L12654055,405¢,A3,R3
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CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
RS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CeS
CGS
CGS
CGS
Ces
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGs
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
(5
CesS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
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412754056540579A35R3,
4129,4058540595 A3, R3,
4131,4025+40315A3,R3,
4133,4037,4043,A3,R3,
4135,4049,4055,A3,R3,
4137,4032,40385A3,R3,
4139,4044,4050,5 A3,R3,
4141,4027540335A3,R3,
4163,4039,4045+A3,R3,
4145,4051940575A35R3,
4147,4034540404+A3,R3,
4149,404694052,A3,R3,
4151,4029,4035,A3,R3,
©153,4041,40479A3,R3,
41555, 40539640595 A2,R3,
41575,4036,4042+A3,R3,
4159,4048,40549A39P3,
L16154061940629A35R3,
4163y 6063+40649A3,R3,
41655 4065940669 A3,R3,
4167,6068,40695A3,R3,
4159,4070540719A3,23,
4171,4073+40745A3,R3,
6173,4075+4C769A3,R3,
4175,4077,4078yA3,R3,
4177,4080,4081,A3,R3,
4179,40P2,40835A3,R3,
41R1y40B5,40865A3,P3,
4193,4087,40RRy A3,R3,
41855,4089,4090,A3,P3,
L1RT7,640092,40939A3,R3,
4189,4094,400855A3,R3,
4191,4061¢4067»A35R3,
4193,4073,40795A3,R3,
4195,40P5,40915A3,R3,
4197,406R,4074+A3,R3,
41995,64080+408h9 A3y R3,
4201,4063,40695A3,R3,
4203,4075+40819A3,P3,
42059 4087,40935A3,R3,
L20754070+40769A3,R3,
4209,464082,40885A3,5R3,
£2119406594071543,P3,
421354077940035A35R3)
4215, 4089+40955A3,R3,
421794072+40785A3,R3,
4219,40P4,4090+A3,PR3,
422194025540619A35R4,
4223,4027+40639A3, R4,
422594029+60659A3,P4,
4227540319406 79A35R4,
£229,6033,4069,A8, R4,
4231,4025,40710A2,R4,
4233,4037:40735A3,5R4,
423554039,40759A39R4,
4237540419407 79A3,R4,
423994043040795A3,R4G,
4241540455 40P15A3,R4,
4263,4067,4083, A3y R4,
42459404944085/9A3,R4,
4247,405194087»A35R4,
4249,405354089»A3sR4%,
425156055940919A3,R4,
425354057+4093,A3,R4,

412854057,4058,A3,R3
413094059,4060,4A3,P3
4132,4031,4037,A3,R3
4134,406435,4049,A3,R3
41365,402654032,A3,R3
4138,4038540445A3,R3
4140,40505405€6,A3,R3
4142,403354039,A3,R3
41465404554051,5A3,R3
4146,4028,40345A3,R3
4148,4040540465A3,P3
4150540524058, A35R3
41525403554041,A3,R3
4154,4047940535A3,R3
4156,403054036,A3,R3
415R,404625,4048)A3,R3
4160940545,4060,A3,P3
416256406254063,A3,R3
41€4,4064,40655,A3,P3
416654067,406R,A3,R3
416854069540705A3,R3
417054071940725A3,R3
41729407454075,A3,R3
41745407¢540779A3,R3
417654079,40805 A3,R3
4178,408),4082,A3,P3
41B0s40B83,4084,A3,F3
4182,40R6940675A3,R3
41B849408R,4089,A3,P3
410654091 94092,A3,R3
418R,4093,4094,43,P3
419054095, 4006, A3,R3
4192,406754073,A3,R3
4194,4079540855A3,R3
41G96540h25,40685A3,R3
4198, 4074540805A3,R3
42005408654062yA3,P3
420254069,4075,43,0R3
4204y40B1940875A3,R3
420654064540705A3,P3
4208,4076940825A3,R3
4210,4CPB,4004,A3,P3
4212940715407 75A3,P3
421454083,40009,A3,R3
4216, 4066,4072,A3,P3

4218,4078540843A3,R3 -

4220940905 4006,A3,P3
422254026940625A35P4
42264,54028940645A3,P4
42265403054 0665,A3,P4
422R,4032,406E,A3,P4
4230,4034,4070,A3,P4%
4232+4036940725A3,R4
4234,4038,4074,A3,P4
423654040540765A3,P%
4238B,4042,407RyA35RG
4260540445 40RCHA3,R4
L242,4046940825A3,R%
4244,4048,4C84,523,R4
4246,4050964086)A3,R4
424R3405254CBRyA3,P4
4250540545 409C5A3,P4
4252,4056940092,A3,R4
©254,4050,4004,A3,P4
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CGS
GEN
GEN
GEN
GEN
CGS
CGS
CGS
CEeS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
C6S
CGS
€Gs
CGS
CGS
CGS
CeS
CGS
CGS
CGs
CGS
CGS
Ccecs
CGS
C6S
CGS
CGS
CGS
GEN

APPENDIX A, CONTINUED

4255940594095, A3,R4,
425756515 40259154097,151,
42635451540369654108,6,51,
42675€51960609-1564132,=1,1.
4273945154049 =6541215=651,
427754097+940985A4,5R5,
42795,4099+41000 A4, RS,
42%154101,4102, A4,4R5,
428354104941055A4,P5,
428554106541075 A4 R5,
4287,410054110,5A4,R5,
4289,46111,4112,84,R5,
629154113041149445R5,
4293541164117y A4yRS5,
429554118941195A4,R5,
4297541216122y A4sR5,
429954123+412449A4yR5,
4301541259041265 A44R5,
4303,4128+4129,A4,R5,
4305,4130941315A4,P5,
430754097+4103»A4sR5,
43095,4109,4115, A4, R5,
4311541214127 A4,R5,
4313,4104,4110,A4,P5,
4315541169412201A44R5,
4317+4099+4105,A4,R5,
431954111,54117,A4,R5,
4321,4123441295A4,R5,
43235,4106941125A44PR5,
4325541185412644 A4, PR5,
43275610154107sA4,R5,
432C5,46113+4119,44,R5,
43315,4612554131 A4y RS,
4333,4108,4114,4A4,R5,
4235,54120541264A44R5,
500751R515520751550075151.

5030,4013,5007, 1,

GEN

5031517,1+»5007+1,5008,1,1.,

504E,5024,401%,1,

GEN
GFN
GEN
GFEN

£0535£651540185-1,502551,1.,
5059569155007s1550305€91,

5065565155013515,50605~1,1,
5071965155010,1,5055,=651,

C CONDUCTOPS IN TILF

CGS
CGS
€GS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
C6S
CGS
CGS
CGS
CGS
CeS

507754018,5025,A2,R2,
507954016,50279A2,R2,
5081,4014+50295A2,02,
50R3,5007¢5030,42,R2,
5095550005042+ A2)R2,
508795011+5054, A2,R2,
£08G9,5013+s5060,A2,R2,
50915 5015,5C58, A2 R2,
5093,5017+50564+A25R2,
5095,5019+5055,A2,P2,
509755021,50643,A2,R2,
5099, 5022,5031,42,R2,
51015,5025+5026,A3,R3,
£103,5027+50285A3,P3,
5105,5029,5030,A3,R3,
51075%5032,5033,A3,R3,
5100,503455035,A3,R3,
5111,5037,5038, A3,R3,
5113,5039,5040,A3,PR3,
511%55041+5062,A3,R3,

42565,4060540965A3,R4

4278,409854099,5 A% R5
428054100541015A4s5P5
4282941035,4104,A45R5
428454105941 069A49R5
42B6,4107941085 A4yR5
42885411054111,A45P5
4290,4112,4113,A4,4R5
429294115541165A49R5
4294,4117541185A4,R5
429654119941205A44R5
420854122941239A4,5R5
430054124541255A4,PR5
£30254127541285 A4y R5
4306454129,41305A49R5
430654131541325A49R5
430R»4103,41095A49R5
431054115541215A45R5
4312564098 541045A4,5P5
431494110,41169A49R5
4316541225412R)A49PR5
4318+4105541115A45P5
432054117,41235A4,R5
432254100541065245P5
43245411294118,A4,R5
43265412456130,5A4,P5
432R,410794113,5A4,4P5
©3305411954125,5A4,4R5
4332,41025410R5A4,PR5
433454114,541205A49R5
43365412694132,A44R5

507R,64017s50265425F2
5080540155,50285A2,R2
50825401355030,42,R2
50R4,500855036)5A2,R2
50R655010,50485A2,R2
50P855012»50605A2,P2
5090501455059, A2,R2
50025501655057,42,5R2
500455018550555,A2,R2
5096,5502055049,A2,R2

5098,5022,5037,A2,P2"

51005502455025,A2,R2
510295026»50279A3,R3
51045,5028,50295A3,R3
51065,5031,5032,A43,°3
5108,5033,5034,A3,R3
511055035,5036»A3,R3
5112,5038,5039,A3,R3
5114,50405,5041,A3,R3
£11655043,5044,A3,5R3
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CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
cG*s
ChS
CGS
CGS
CGS
Ces
CGS
CGS
CGS
€GS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
ces
CGS
68
CGS
CeS
CGS
CGS
CGS
CeS
Cccs
CCS
CGS
CaS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CES
CGS
CGS
CGS
CGS
CGS
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511755044550455A3,R3,
511955046,50475A35R3,
5121,5049550%05A3,R3,
51235,5051+50520A3,R3,
5125,5053,50545A3,R3,
512755056+5057» A3,R3,
5129,50584+50595A3,R3,
5121,5025,5031,A3,%3,
5133,5037,5063»A2,R3,
51355,5049,50559A3,R3,
5137,%5032+5038,A3,R3,
5139,5044,5050,A3,R3,
5141,5027+5033,A3,R3,
516435,5039+50455A3,P3,
5145,505195057+A3,R3,
51475503455040»A3,R3,
5149,504695052»A3,R3,
515155029+5035,A3,P3,
5153, 5041,5047,A3,P3,
5155»505395059,A3,R3,
515755036+5042+A3,P3,
5159,5048,50545A3,R3,
516155061+50625A35R3,
5163,5063,5064sA3yR3,
5165, 065950669 A3,R3,
516795068950699A3,R3,
5169, 5070,5071+43,R3,
5171»5073+5C74+A3,R3,
5173,5075»5076sA3,R3,
517555077s50789A3,R3,
£177,F0P0+50B1sA2,R3,
517955082,5063,A3,03,
5181, 5085,5086,A3,P3,
5183,5087s508B85A34R3,
5125, R0PQ,50Q05A3,R3,
51R79509255093+A3,R3,
51RG9, 5094,5095»A3sR3,
5191,5061+5067+A3,R3,
5193, 5073,5079,43,R3,
5195,508595091+A3,R3,
5197,5068,5074+A3,R3,
5199,50B0,50869+A3,R3,
5201550635509, A34R3,
5203,5075+50819A3,R3,
5205, 5087+5093 A3,R3,
5207s5070+5076»A3,R3,
£200,50R2,50P8,A3,P3,
£2115,5065+50719A3,R3,
521355077+50835A3,R3,
£215,50895,50959A39R3,
£21795072+5078943R3,
521955C84»5090,A2,R3,
52219 5025+50610vA3,R4,
522355027+50639A3,PR4,
522%9 5029+5065» A3, R4,
5227550319507 A3, R4,
52295 5033,50K9, A3, P4,
5231,%035+50719 A3, R4,
523355037550735A35R4,
5235,5039,50755 A3sRé4,
52375,5061+50779sA35R4,
523955043,50795A3,R%,
52415 5045,5081, A3, R4,
52435,5047,5083, A3y R4,

5118,5045,5046,5A3,R3
5120,5047,5048,A3,R3
5122,505055051,A3,R3
512455052,5053,A3,R3
512655C5555056,A3,R3
5128,5057,5058,A3,R3
5130,5059,50605A3,P3
5132,5031,50375sA3,R3
5134,5043,504Q9,A3,P3
5136+502655032»A3,R3
5138,503R,50445A3,R3
51405,5050»50565A3,R3

5142,5033,5039,4A3,R3

51445,5045,5051,A3,R3
5146,502855034,A3,R3
5148550405 50469 A3,R3
51505,5052550585A3,5R3
515255035,50415A3,R3
51564,504755053,A3,R3
515655030,5036sA3,R3
5158,5042,50489A3,K3
516095054,506C,43,R3
5162+,5062550¢3,A3,R3
5164550645,50655A3,P3
5166»5067s50685,A3,FP3
516855069,50705A3,P3
5170+5071,50725A3,R3
5172+5074550755A3,R2
5174,5076550775A3,P3
517695079550805A3,R3
£178,5081,50K2,A3,R3
€18055083550F45A3,F3
5182, 5086550879 A3,R3
518455088,5089,A3,R3
5186,509195092543,P3
518Ry5093950949A3,P3
519055095550965A43,P3
5192,5C675,5C732,5,A3,R3
519455079,508%55A3,R3
5196»5062s506E5A3,P3
51098,507455080,A3,FP3
5200,5086,5092,A3,P3
520255069,5075,A3,R3
52045,5081,5087,A3,P3
52065 5C6455070,A3,R3
5208,5076550R2,A3,03
5210,50885,50945A3,R3
521255071,50775A3,R3
521455083,5089,A3,R3
52165506655072yA3,R3
5218,5078,5084523,R3
5220550905 50965 23,R3
52225 50265,50625A3,R4
5224,5028950645,A3,R4
52265s5C30550669A3,R4
5228,5032,5068,A3,R4
522095034550705A3,P4
52325s5036,5072,A3,R4%
5234,503R,50745A3,R4
5236550405,50765A3,R4
523B89504255078,43,R4
524095044, 5080,A3,F4
5262,504¢,50R2, A3,P4
5244,5048,5084,A3,P4
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CGS 5245,5049+,5085yA3,R4, 5246,5050,50865A35R%
CGS 52475,5051,50875A3,R4, 524855052,50885A35R4%
CGS 5249,5053,5089, A3, R4, 525055054,5000sA3,R4
€CGS 5251,5055550915A3,R4, 52525505655092,A3,P4%
CCS 5253,5057+50935A3,5R4, 525455058, 5094,5,A3,R4%
CGS 525555059,5095, A3, R4, 5256950605, 50965A3,R4
GEN 525756515502591550975191.
GEN £2635451»503465455108s651,
GEN 52675651950605-1551325=151,
GEN 5273545155049y ~6551215-651.
CGS 527755097+,50984 A4y R5, 527855098550995A4R5
CGS 5279,50995,51000+A45R5, 5280,5100951015A45R5
CGS 52815,5101+5102sA4,R5, 528255103»51045 A4»R5
CGS 52835510455105» A4, R5, 528455105551065A45R5
CGS 52855510655107s A4,R5, 5286951075,51089A4,5P5
CGS 52R7,5109+51105A45R5, 5288511055111, A45R5
CGS 5289,5111+5112sA4,P5, 529095112551135A4,05
CGS 529155113+51149 A4,R5, 529255115551165A45R5
CGS 5293,5116+51174A4yR5, 52G45511755118544,F5
CGS 5265,511R45119,A4yR5, 529655119,51209A49R5
CGS 529755121451225A45R5, 5208,5122,5123,A45R5
CGS 5299,5123951249A4,R5, 530055124551255A45R5
CGS 5301,5125+51265A49R5, 530295127551285A4,R5
CGS 5303,5128+51295A4,R5, 5304,5129,51305A4,RS5
CGS 530555130»51315A49R5, 530655131,5132544,95
CGS 530755097+51034A49R5, 530855103,51099A4sF5
CGS 5309,5109,5115,4A4,R5, 5310,5115,5121,544,P5
CRS £311,5121+51275A4,PR5, 5312,509R9 51045 A4,R5
CGS 5313,5104»51109A45R5, 53145,5110551165A45R5
CGS 531555116+51229A44R5, 5316512255128, A45R5
CGS 531755099+5105,845R5, 53185510555111,A45R5
CGS 531955111,5117,44,4R5, 532055117,51235A4,R5
CGS 5321,5123+51295A4,R5, 532255100551065A45R5
CGS 5323,5106+511294A49R5, 5324»5112,5118,5A4,R5
CGS 532555118,51249A45R5, 532655124551305A45RS
CGS 53275%5101+51075A45R5, 532R5,5107551135A4,R5
CGS 5329,5113,5119,A4,R5, 533055119551255A4»R5
CGS 5331,512555131,A44,R5, 5332+5102+5108s A4sR5
CGS 5333,5108951144A4,5R5, 5334551149512CsA449R5
CGS 5235,5120»51269 AL, R5, 533655126551325A45R5
GEN 6013,1251+6213915£60135151. :
6030513,4021,1.
6033,4019,502451.
6036,6013,5022,1.
GEN 6037511,19601351,60145151.
6048,€6024»1851.
GEN 605396515185=196025s151.
GEN 60595351540215-1,6030,651.
CEN 60625351550245=15€0485651,
GEN 60565565156013,1,6C60,=1,1,
GEN €CT71s4515,019,1,60555=651.

C CONDUCTORS IN TILF -
CCS 6077518,60255A25PR2, 60782175 602¢65A2+P2
CGS 60795,1696027542,P2, 6080515»6028, A2sR2
CGS €0RB1,14,6029,A2,R2, 60B2513,6030,A42,R2
CECS €CR3,4021,60305A25R2, 60865»4020,60365A29P2
CES 608554019,6042,A2,PR2, 608k 50249 6048, A2,P2
CGS h0B75,5023,60545A2,R2, 6088502256060, A25R2
CGS 60B89,#013+6060,A2,5R2, 6090,601456059,A2,R2
CGS £091,6015+6058)A2,R2, 6092,601696057,42,K2
CGS 6093501756056 A2sR2, 6094,6C18560559A29P2
CGS 6C95,A019,60555A2,R2, 6096,6020s6049,A2,R2
CGS 6097,6021,606435A2,R2, 6098 ,6022560375A29F2
CGS 6C€99,F023+60319A2,PR2, €100,6024560255A25P2
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6101,6025560261A35R3,
6103,6027+6028sA3,R3,
6105,6029,6030,A3,R3,
6107, 6032,6033,A3,R3,
6109,6034,6035,A3,R3,
6111,6037+60385A3,R3,
6113, 6039,6040,A3,R3,
€115,6041+60425A3,PR3,
6117,6044960455A3,R3,
61195604696047sA3,R3,
61219A049,60509A3,R3,
6123560516052+ A2,R3,
6125, 6053560549 A3,R3,
€127,6056960579A3,R3,
6129, 605856059, A3,R3,
61315,602556031¢A3,PR3,
6133,€6037+60435»A3,R3,
6135,6049+60559A3,R3,
€137,6032,603R5A35R3,
6139,6044960505A3,R3,
6141,6027,60335A3,R3,
6143,6039960459A3,P3,
6145, 6051560575 43,R3,
61475,6034,60605A3,R3,
6149, 6046,6052,A3,P3,
6151»+029,60359 A3,R3,
61535 A041s6047+A3,R3,
61555,605396059943,R3,
6157,6036960429A3,R3,
6159,KA048,6054+A3,R3,
6161, 6061060629 42,R3,
6163503950049 A39PI,
61655 F0ES5sA0669 A39R3,
6167, 606896069+A3,R3,
6149, £070+A0719A3,R3,
617156073,6C749A3,R3,
€173,6075+60769A3,R3,
617556507 7»6078,4A3,R3,
6177,40R056081923,R3,
6179,/6082+60P3,A3,03,
6181, 6085,6086543,R3,
6183,6087»6088yA3,P3,
6195, 6089560904 A3,R3,
6187, 6092560935 A3,R3,
6189, 6004,6095, A3, R3,
6191, A061+6067sA3,R3,
6193, 6073,£079»43,FR3,
6195, 60R5+6091943,P3,
6197,6068»60749A3,R3,
6199, 6080+60869A3,93,
6201y 606396049+ A3,R3,
62C3,6075,60R1,A3,R3,
6205,6087+60935°'A3,R3,
620796070+, 00765A3,R3,
€200, C0R2,608BsA34R3,
62115 6065560719 A3,5R3,
621356077+60835A3,R3,
62155,6089960955A3,P3,
6217,4072+s60785A43,R3,
62199F084+£090sA35R3,
62215602501 60619 A3s R4,
6223,46027+6063543,R4,
62255 6029+60655A3,PR4,
622756031,6067s A3, R4,

6102,6026560279A3,FR3
6104,6028,6029,43,R3
610656031,6032,A3,R3
6108,6033,6034yA3,R3
6110,6035,6036,43,R3
6112,6C38,6039,4A3,R3
6114,604056041,A3,R3
6116,604356044,A3,R3
611896045,60465A3,R3
6120,6047,60485,A3,R3
6122,60505,6051,A3,R3
6124,605256053,A3,R3
6126»6055,60565A3,R3
612896057,€6058,A3,R3
6130,6059,60605A3,R3
6132,6C31,60375,A3,F3
6134,6043,60495A3,R3
6136,6026560325A3,R3
6138,60385,60445A3,R3
61405,605C560565,A3,P3
€142,6033,6039,A3,R3
6144,606%5,60515A3,R3
6144,6028560345A3,R3
614856040, 60465A3,R3
61505s6052,60585A3,R3
£152,6035,6041,A3,PR3
6154,604756053,43,R3
615655030, 60365A3,R3
6158),60429604R,43,P3
6160,6054,60R09A3,F3
61€2,6062»60635A3,R3
6164y 6064,6065,A3,R3
61660606796 0685A3,R3
61€6B56069,6070543,R3
6170,6071,60729A3,P3
6172,6074»60755A3,P3
61T745,6076560775A3,P3
617656079, 60R05A3,R3
617, 60R1,6062,A3,R3
618096083, 60049A34R3
6182,6086960875A35R3
61€4,608B,608G,A3,P3
618A,6091,6002,A3,R3
61885 60935,60945A3,R3
619056095,60965A3,R3
6192,6C67560735A3,R3
6194,6079,6085,A3,R3
6196560625 606F9A3,P3
6198,60745¢0B05A3,R3
6200960BE96092543,P3
6202,6069,€0755,A43,P3
620456081,6007,43,93
620A, 606456070,A3,P3
6208,60765,6082,A3,P3
62105608BFP»60045,A3,R3
6212s6071560775A3,P3
6214,6083,608095A3,R3

6216,6066960725A3,P3

621P, 0789 60P4, A3,R3
6220560905 60565A3,R3
6£22256026960625A3,P4
62249602856Ch4y)A3,0R4
6226560309 €0665A34R4
622R,6032,6068, A3,P4
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6229,6033,60695 A3,R4,
6231,6035,6071sA3,R4,
62335,603796073sA35R4s
6235,6039,60759 A3, R4,
6237960419607 7»A35R4,
6239, 6043,6079 A3,R4,s
624156045,6081,A3,R4,
6243,6047,6083,A3,P4,
624%y 6049960855 A3y R4,
£247,6051,60875A3,P%,
6249,6053,60895 A3, R4,
625156055,60919sA3,R4,
625356057+60935A3,R4,
625556059, 65095, A3, R4,
625756915602551560975151.
626394515 603655561085651.,
626T79651560€05=1561325=151.,
6273945156049, =6,61215-651.
627796097+6098y A4, R5,
62799 6099961005 A4,R5,
62815€101+6102»A4,R5,
6283561046105, A4R5,
62859£106561079 A4sRS,
628756109,61105A4,R5,
628956111961125A4,5R5,
629196113561145A4yR5,
629356116961175A44R5,
6295, 6118,€119),A4,5R5,
629756121561225 A4yR5)
6299,6123,61249 A4y R5,
62015F125+6126944,5R5,
6303,6128961295A4,P5,
630556130+6131,5A4,P5,
6307s609796103y44,4R5,
€3095A109961155A4,5PR5,
€3115,612156127+A4,4R5,
63139£104961100A4,P5,
631556116961229A45R5,
6317,6096+,61059 A4y R5,
£3199A111,H6117s80,R5,
63215612356129,A4,R5,
£323,6106961129A45R5)
6325941189 61249A4,P5,
632755101461079A4sR5)
6329,6113,6119,A4,R5,
6331,612546131,A4,5P5,
6333,6108+61145A4,R5)
6335, £120961269A49R5,
7001»691+7201515,70015151.
70135125197213515,70135151.
702555915700151570025151.

7030,700652151.
7033519602451,
703656022»7013,1.,

GFN

-

703751151,7013,1,701451,51.

T04R, 702649700191,

GEWM
GEM
GFN
GEN
GEN

70535691, 70C1515,70255151.
705953515215=107030s651,

T0£25351960245=1,70485651,
706556915701351,70605-1,1,
TCT71965157019,5,1,70555-651.

C CONDUCTNARS IM TILF

CGS
CGS

7077570015 7025542,R2,
T079,7003+7027+A2,R2)

623056034560705A35R4
6232,6036560725A35R4
623456038,60745A3,R4
623656040,5,60769A35R4
6£238,604256078,A35R4
6240960449 60R0»A35RG
6242960465,60825A35RS
624496048,60849A3,R4
6246,6050,60865A3,R4
624P5,6052,60885A3,R%
62505605456090,A3,R4
6252,6056560902,A3,P4
6254, 6058, 6094, A35R4
6256560609 60969 A3, R4

62789600856099,A4,5R5
628096100561015A4,5R5
628256103561045A4yP5
628496105561069A4yR5
6286961076108y A4,y R5
628R»6110561115A4,FR5
629056112961135A4sF5
629256115561165A4,R5
62965611796118,A4,P5
629656119561205A49R5
6298 56122561235A45R5
63009612496125,A4,yR5
6302612796128y A4yR5
630496129,61309A45R5
630656131961325A4,P5
63085,6103,61099 A4y P5
63105,6115561215A4yR5
6312,309856104yA4,R5
63145,611C»61165A4,5P5
631696122961289A4yR5
6318,610556111,845R5
6320,611756123,A4,R%
632256100961065A45R5
632496112,6118yA4,RE
632656124561305A45R5
6328,61079¢6113,A4,5R5
63305,6110,61255A49P5
633296102561089A49R5
633456114561205A44R5
633696126961329A49P5

7078,5,7002,70269A29P2
7080570045 T02RsA2,R2
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70815,7005570295A25P2,
7083, 21,7030sA2,R2,
TOB5s 19+70425A25R2,
T0879 60235 70549A25R2,
7089,7013,70600A2,5R2)
709157015+, 7058,A2,5R2,
T709357017,70569A25R2,
7095570195 70555A25R2)
7097,7021+70439A29R2)
7099,7023»7031»A25R2,
710157025+»70269A35R3,
7103,7027» 70289 A3,R3,
710557029, 7030s A35R3,
710757032+70335A35R3,
71095,7034,70355A3,R3,
7111,7037+70385A43,R3,
7113,7039,70409sA39R3,
T7115,7041,70429sA3,R3,
71175, 70445 7065+A3,P3,
7119570469 70675A3,R3,
7121,7049+70509 A35R3,
7123570517052+ A3,R3,
712557053, 7054»A3,5R3,
7127705697057 A39R3,
7129,705857059» A3,R3,
T713157025,7031+A35R3,
7133,7027,70435A35R3,
7135970499 7C550A3,P3,
7137,7032,70389A35R3,
7139,7044,705C»A3,R3,
7141,7027,7033,A3,R3,
7143, 7039,7045,A3,R3,
7145, 7051+70579»A3,R3,
714757024, 70409A3,R3,
T149,T706A,T0529A34R3,
7151,70295,7C359A35R3,
7153,7041570475A3,P3,
715557053+ 7C5943,R3,
7157970345+ 7C429A3,5R3,
7159, 7048, 7C545A3,93,
7161570617062+ A35R3,
T7163,7063,7Ct4sA2,R3,
716557065+ 70669A35R3,
7167570685 7069sA3,R3,
7169,707057071sA3,R3,
7171,7073,7074542,5R3,
T17397075+7076»A3,R3,
7175570777078, A3,R3,
7177, 7080570815 A3,R3,
7179,7082+7083,»A3,R3,
7181, 70R5,70869A35R3,
7193,7007,7088,A35R3,
7185,7089,70905A35R3,
7187,709297093+A3,R3,
T1R0,7004,700959A3,R3,
71915 7061970672A3,P3,
7193,7073+7079»A3,R3,
7165,7085,70Q915A2,P3,
7167, T06R» 70745 A25R3,
7199, 70805 70R6sA3,P3,
7201, 7063, 706099 A3, R3,
720357075+70815A3,P3,
7205, 70E7+7003,A3,P3,
72075707C»70769A3,P3,

7082,7006,7030,A2,R2
7084y 205,70365A25R2
T0B6,60245TOLB,A2,R2
7088560225 70605 A2,R2
T090,7014,70595A2,R2
T7092,7016,70575A2,5R2
70945,7018,7055,A2,5FP2
7096570205 70495 A25R2
7098,702257037sA25R2
7100570245,70255A2yR2
71025,7026570275A35P3
710497028570295A3,PR3
7106570315,70325A3,P3
T10B57033,70345A3,R3
7110,7035,7036,A3,R3
7112,70385,70395A3,R3
7114,70405,70415A34R3
711657043, 7064,A3,R3
711857045, 70465A3,R3
7120570475 7048yA35R3
712257050»70515A3,R3
T712457052»7053,A3,R3
7126970555 7056,A39R3
7128,7057,705R,A3,P3
7130,7059,70605A3,R3
713257031,70375A3,R3
7134,7043,70495235R3
7136570269 7032»A3,F3
713R,70385, 70445 A3,R3
7140570505 70565A3,P3
7142,7033,7039,A3,R3
T1l46,7065,70515A3,03
7146970285 70345A3,R3
T148,7040»70465A3,R3
715057052,705RsA3,R3
7152570355 70415A3,R3
T71545,7047570535A3,R3
7156570305 70365A3,P3
T15R, 7042970489 A3,R3
716057054, 706C»A3,R3
T162s7062570635L3,PR3
T164,7064,70655A3,P3
T166,706757068,5,A3,P3
T16R,7069,7070,A3»R3
T170,7071,,70725A3,F3
T172,70745,70755,43,P3
T174,7076970775A3,R3
T176,70795 70805 A3,R3
7178,7081,70825,A3,R3
7180,7083,70845A3,R3
7182,70R6,7087,A3,R3
71R4,7088,70809yA3,R3
7186,7091,70925A3,R3
7168,7093,7094,A3,P3
719057095, 706G65A35R3
7192570675 7073sA35R3
7194,7079570855,A3,P3
7196,7062,70685A3,P3
T19R, 70745 70809A3,R3
72005, 708657002,A3,P3
7202570697075, A3,R3
7204,70815,7087,A3,FP3
T206,7064,70705A3,R3
T20R, 7076570825 A39R3
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7209,7082,7088,5 A3sR3,
721157065, 70715A3,R3,
721357077+7083,A35R3,
721557089,70959A35R3,
721757072, 70789A35R3,
7219708457090 A3sR3,
7221570255 70619 A29R4,
T22357027»70639 A3y R4,
T22557029+70659 A3, R4,
7227970319 7067+A3,R4,
7229570337069y A3,R4,
7231,7035,70715,A3,R4,
7233570379 70735 A3, R4,
723557039, 70755 A35R4,
7237970419707 79s A3 R4,
7239570435 70799A35R4,
T26157045,T0RY» ARG,
T24397047,70835A3,R4,
72455 7049,7085,A35R4,
724757051, 7087, A35R4,
7249570535 708Qy A3y R4,
7251570554 700145 A3,5P4,
72535705 7+7093,A3,R4,
725557059, 70959 A35R 4,

725796419 7025515709791s1
T725354515703h565,71085651.,

§ 7210,7088,7094,A3,R3
721257071570775A35R3
7214570835,70895,A3,R3
721657066570729A35R3
721857078, 7084,A3,R3
722057090,70965A3,5R3
7222570265 70625 A3y R4
T22457028570645A3,R4
T2265703C,70¢65A35RG
722857032, 70€R,A35R4
723057034570705A35R4
723257036570725A3,R4
723457038, 70745A3,R4
7236570405, 70765A35R4
723857042,70785A3,R4
724057044,70809A3,R4
T7242,7046,T70825A3,R4
7244970485 70845A3,R4
T724657050,70865A3,P4
7248570525, 70885A35R%
72505 7054570905 A35R4
7252970565,70925 A3, R4
72545705R, 7C945A3,F4
7256570605, 70065 A3, R4

72675651570505=1571325=151,
7273549157049 =65,71215=651,

T27797097+70989 A4 R5,
7279570099,7100s A4y P5,
72819 71C197102+A45R5,
T72P3571C49s7105+A4,5R5,
72855 710607107 A4y R5,
7287571095 7110y A4sP5,
728095 7111,7112sA4sR5,
T729157113,71149A4,5P5,
7293571167117 A4»P5,
T29557118+7119,A49R5,
T297s7121+71229A45PR5,

T29957123+71245A45P5,

T730157125s71260A4sP5,
7303,7122,71295 A4 R5,
730557130+71315A45R5,
730757097971039A49PR5,
730957109»71155A49P5,
7211571217127+ A4 RE,
7313,7104571109 A4,P5,
73155711657122sA49R5,
7317,7069,71C5, 445 R5,
T319,7111571179A4sR5,
73219 7123+71295A49R5,
7323571069 71129 A4» R5,
7325971189 71249°A4sR5,
7327571017107 444R5,
7329,7113,71109, A45R5,
733157125+71319A45R5,
73335,7108,71145 A4y RS5,
733557120,71269 A4 RS,

B01996919R219,1,80195191.,

8030,1013,2021s1.
8033,2019924,1.,
803652257006, 1.
8C42,7001,8019,1,

GEN B804355515P019,1,80205151.

727897098,70995A4,R5
72805s7100571019 A4y R5
728257103, 7104sA4,R5
72R497105571065A45R5
T728A97107»71085A49R5
7288571105 71119A4,R5
729C»711257113,A4,5R5
7292571155, 71169 A4,5P5
7294971177118y A4,yP5
729657119,71205A4,R5
T729857122971239A44R5
7300571245 7125%sA49R5
730257127571289A4yR5
73045712957130544,P5
73065713157132,44,R5
7308571035,7109sA45R5
731097115571215A4,R5
7312570985 710C&yA49R5
T73145,7110,711€65A44RS
731657122571285A4yR5
7318»7105571115A4yR5
732057117571235A444P5
7322571005, 71065 445P5
732457112571185A45R5
732657124571305A4yR5
7328971075,71135A4,P5
733057119,71255A4,5F5
7332571025 710P9A4yP5
7334971145,71205A45RS
T3369712657132924,5R5
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8048,8024»101851,

GEN
GEN
GEN
GFN
GEN

805356515,1018,-1,80255151.
80595351,20215-1,80305651,
806293519245=198048B,6,1,
80655651570065~=1,80609-1,1,
80715691,801951,80555=691.

C CONDUCTORS IN TILF

CGS
CGS
CGS
CGS
CGS
CGS

CGS.

CGS
CG*s
CGS
CGS
CGS
CGS
CCS
CGS
CGS
CGS
CGS
CGS
CGS
Ces
CeS
Ces
CGS
CGS
CeS
CGS
CGS
€GS
CGS
CGS
CeS
ces
CGS
ces
CGS
CES
CGS
CGS
CGS
CesS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
C6GS
CGS
CGS
CG6S
CGS
CGS
CGS
CGS
CGS

BO7751018,80255A2,R2,
80795,1016+8027542,R2,
80B8151014,8029,A2sR2,
ROR3,2021s8030,42,5R2,
80R5,2019,80425A2,R2,
BOBT7y, 23,8054,A2,R2,
8089,7006,80r09A25R2,
R091, 7004, R058,A2,R2,
B093,7C02+8056»A2sR2,
B095,B019,R0555A25R2,
BC37,8021+8043,A2,R2,
B099,R023, 8031, A2,R2,
8101,P025+8026»A43,5R3,
B103,8027,8028yA3,R3,
81055,8029,8030,5A3,R3,
8107,°032,68033,4A3,R3,
B109,R034,R035,A3,R3,
8111,8037+2038»A3,R3,
8113,8039,R8040,A3,R3,
8115,P041+8042sA3,R3,
R117,R044sR065,A3,P3,
8119, 0465 8047+A3,R3,
8121,R049,8050,A3,R3,
P123,R0515sP0525A3,P3,
R12598053,8054¢ A3,R3,
8127, R056+80579A3,R3,
8129,8058,8059,43,P3,
B131,°025,R031,A3,P3,
R133,R037,8043,A3,R3,
8135,7049,PC0555A3,P3,
8137,8032,803RyA2,03,
R139,P044y8050sA3,P3,
8141,R027+R0335A3,R3,
8163, 8039,80455A3,R3,
R145,R051,8057,A3,03,
2147, R034,804604A3,R3,
B149,P046+P052+A3,R3,
8151,R029,80355sA3,R3,
8153,R04148047,A2,R3,
815%5,°053,R059+A3,R3,
R157»R026+80429A3,R3,
8159, 8048,8054»A3,P3,
8161,80€1»80625A3,R3,
R163,2063,80649A3,R3,
R1655R065580h69A3,P3,
81675 R068,8069543,R3,
8169,R070,R071»A3,P3,
8171,R073,R0745A3,R3,
81735sR075+807hsA3,R3,
R175,R077,8C785A3,R3,
8177,R0B80»80815A3,P3,
8179, POR2sROR3, A3, R3,
B1R1,RO0B5,80R6sA3,F3,
R183,R0B74RORB,s A3, R3,
831855 R8089,8090sA3,R2,
R1R7,P092,80093,A3,R3,
R189,R004,20059A3,R3,

B0O7851017,B0265A2,R2
8080,1015,8028,5A2,R2
80825,1013,803C,A2,R2
80845202058034,A2,R2
B0Bbsy 245B048,A2,P2
B0BBy 22980605A2,R2
B090,7005,8059,A2,R2
8002,7003,8057,A2,R2
8094,7001,P0555A2,FR2
8096,802058049,A2,F2
8098,802258037,4A2,R2
8100,8024,80255A2,R2
81025s802658C275A3,F3
8104,8028,8029,A3,P3
8106,8031,8032,A3,P3
810F,8033,8034,A3,R3
€110,8035,80365A3yR3
8112,8038,8039,A3,P3
8114,8040,R041,A3,R3
R116,8043,806445A3,P3
8118s8045,8066,A3,R3
81205s8047,80485A3,P3
8122,8C50,8051,A3,R3
R124,8052,8B053,A3,R3
812638055580565A3,R3
812R,8057,805R,A3,R3
8130,8059,80605A3,R3
81325R03158027,A3,P3
8134,B8043,8049,A3,R3
B136,B802658032,A3,R3
8138,B03R8,R0445,43,P3
8140y B05C»P0565A3,P3
8142,8033,P039,A3,P3
8144,8045,8051,A3,P3
Bl46,B8028,R0345A3,R3
81l4R,P040,B046,A3,R3
8150,R052»F05€5A3,P3
8152,8035,R0415A3,R2
8154,8047,8053,A3,P3
81565,R030,R036543,R3
B15R,B042sRC4E8yA3,R3
8160,8054,80605A3,R3
8162s8062,80635A3,R3
8164,8064»8065,A3,R3
8l665B067sR0685A3,R3
Bl168,B8069,807C»A3,FP3
8170,8071»8072sA3,P3
B1725R074»80755A3,P3
B17498076»20775A3,R3
Bl765807952C80,A3,R3
8178568081,8082,A3,P3
B1R0»8CR3I,R0B4yA3,P3
B1E2,R0R6,R08B7yA3,FR3
B184,B0B8B,R08Q,A3,R3
B1B6»B8091sR092,A3,R3
8189,8093,8094,A3,F3
8190,8095,RP006,A3,R3
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CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
C6S
CGS
CGS
CGS
CeS
CGS
CGS
CGS
CGS
CGS
C6S
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
GEN
GEN
GEN
GEN
CGS
CGS
CGS
CGS
CeS
CGS
CGS
CGS
€GS
CceS
CEsS
CGS
CGS
chS
CGS
CGS
CGS
ces
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
CGS
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8191,B0619B0679A3»R3,
8193,R07358079sA3,R3,
8195, B8085,8091sA3,R3,
8197580688074 A35R3,
8199, R0B0» 8086 A3,RI,
8201,R063,80699A3,R3,
R203,R0755s80R1»A3,5R3,
82055 ROBT7»R093» A3,R3,
B2075,8070,80765A3,R3,
R209,80P2,808Ry»A35R3,
8211,8065+80715A3,R3,
8213,8077,8083,A3,R3,
8215, R089+80G055A3sR3y
8217sR0729807R9A3,R3,
8219,80P04,R0Q05 A35R3,
B822158025,8061s A3, P4,
82235R8027+s80635A35P4y
R2255 8029980655 A34R4)
8227s8031,B067sA34 R4,
82295,8033,8069,A3,P4,
8231,P2025980715A35R4,
82339R037+8073sA35R4,
R235,8039sR0755 435 R4,
B2379804198077+A3,R4,
8239, R043,80795A3,R4,
8241,804598081,A3,R4,
B243,R047»8083+A3,R4,
82455,°049,80855A3,P4,
R247,8051,8087,A3,P4,
B249,90539y80RG9yA3,)R4,
R251sR0ES5+8091s A3, R4,
8253,8057+R8003sA3,R4,
R255,R059, 8005, A3, R4y

8257951502551 980975151.
R26354515R0369459B8108s651,
R26T96519P06C»=1981329-151,
R27394519R0409y~6981219~6s1,

B277s80G7,8098s849R5,
R279, 8099, 8100+ A4 PRE,
82815810198102sA45R5,
R2B3,B104+s81050 A4y R5,
B2B8%»B8106s8107sA4yPE,
R2R7981009+8110»A4sRE,
B28950111,8112sA4yR5,
A291,R113,8114sA4sR5,
8293,R1165sB1179A4sR5,
82955 R118,8119444,4R5,
B297s8121+R122+A49R5,
829958123+8124sA4sR5,
8301,8125+8126s A4 RS,
R303,R128,8129+A4sR5,
R30558130,8131+A4yR5,
B307sR0G7+81035s4A4,R5,
B309,8100+8115s A4, P5,
R3119sR8121+8127sA4,P5,
R313,P104+9110,A4,R5,
8315,8116+8122»A4,R5,
8217,R09998105» A4»R5,
A3199R11158B117sA4sR5,
R321,R123,R129,A4,R5,
8323,R106+81129A4sR5,
832558118981 24»A49PR5,
R327,R101,B107sA4,R5,
R329,R113,R8119,A4sR5,

8192,8067580735A3,P3
81945s8079,80855A3»R3
819658062,8068sA3,R3
8198,8074580805A3,R3
8200,808658092,A3,R3
8202,8069580755A3,R3
820458081,80875sA3,R3
8206»8064580709A3,FR3
820858076s80825A3,R3
82105,80R8,80945A3,R3
8212,8071,80775A3,R3
8214,8083,80895A3,R3
8216»8066»80725A3,R3
8218,8078580845A3,R3
822058090,R0969A3sR3
822258026»80625A3,R%
822458028s80645A35R4
B22658030580665A3,P%
822858032,8068sA3,R4
8230»,R034,80705A3,R%
8232,80365sR0725A35FR%
8234sR03858074sA3,R4
823658040580765A3,R%
8238,8042,807ByA2,R4
82405sR044,80805,A39R%
B242,8046,0082, A3, P4
R24458048,80845A3,P4
82465,B050580865A35P4
B2485B052,R 0685 A3,R4
82505805458090sA3,P4
8252580565,80925A3,R%
825498058, 80945A3,R4
82565 8060580965 A3,R4

B2785B098580995A49RS
8280s81009s8101s44sR5
8282981035R1049A45PR5
82845,B105,81065 A4y R5
8286»B8107sR10Rs A4, RS
828Ry 811058111,A4,R5
82G0,8112581135A45R5
829258115581169A44P5
82G498117581185A49P5
8204481199R1205A4yP5
B829P,8122sR1239 A4y P5
830058124,81295A4,R5
8302+8127581285A4,R5
B306,8129,8130sA4,R5
83065813158132,44,P5
8308, B8103,8109,5A4,R5
8310s81155,81215A44R5
8312,809R8,81045A4,P5
8314,8110501169A45P5
83165,B122,81289A4sR5
8318,8105,R1115A4),R5
A3205,8117+s81235A4yR5
832258100581065A4,5R5
8324581129B118s44,R5
832658124581305A4yR5
832R,8107,R1135A4,P5
833058119,R81255A49R5
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50

CGS B8331,8125,8131+A4,R5, 8332,8102,81085A4,5R5
CGS 8333,810858114sA4,R5, 8334,8114,8120,A4,P5

CGS 8335,8120581265A4,R5, 8336,8126598132,44,R5

END

BCD 3CNNSTANTS DATA

NDSTOR=6500, TTERMX =600 » DRLXCA®1.E=9,ARLYCA=] E~9

TIMED=Oes» TIMEND=32,, TSTEPD=4,

EXTLIM=,5

100=1.41 STILE THICKNESS (IN)
101=6.0 STILE SIDE LENGTH (IN)
102=0,16%10. $SIP THICKNESS (IN)
103=,06 © STERMINATOR GAP (IN)
106=,05 $GAP WIDTH (IN)

107=00.0000 SVISCOSITY (LBM/FT-SEC)
108=0,0000 SDENSITY OF GAS (LB/FT*%x3)

100=1.0/2647%*.16 $SIP/GAP DP FACTOR (IN/PSI)

110=1.21/2647#%.16 $SIP/SURFACE DP FACTOR (IN/PST)

111=0.1 $INITTAL EDGF CLEARANCF (IN)
112=0.1 SENGE CLEARANCFE (IN)

113=,5 $SSIP/TILE DISCHARGE CODEFFICIENT
114=,1 SSI®P/FILLER BAR CLEAPANCE (IN)
115=115. STEMPERATURE (F)

116=0.0 SAVERAGE PRESSURE

117=5.5 SLAF TO MOVE .05 IN LATEPALLY
11R=0.0 SCLNSUPE OF GAP 1

119=0.0 $CLNSUPE DF GaP 2

120=,001 SMINIMUM GAP CLFARANCF (IN)
121=1.E-3 CMINIMUM EDGE CLEARANCE (IN)
123=1.0 SPERMFARILITY FACTOR

155299399499 509€6597098599551099119912591399149515x0,

ITFST=0,JTESTu0,KTESTe FDGAP,LTEST=O,MTEST=0

NTEST=] $ 0= 3 TILE MNVE; 1= 1 TILE MOVES
END
BCC 3ARPAY DATA SVALUES SPECIFIFN AT T=560R,

150092¢652F=551.E8,2.652F-65FND

2’2.5! 1.77‘05"0’10.)5-097E“‘0’150,7.646F-4'END
392e5914274E=49104954097F~bs154574646F=4,END
492e¢5584011€E=45104534206F-3,15.,4.807F=2,END
592459 8e011F=6,100493,204E=3515.»4.807E=2,END
69=200.0s6.6FE=65100e512, 75E=£,END

1 1900

SLBM/IN-LBFy TILF
SLRM=IN/LBF-SEC,TILE
$LBM~IN/LRBF=-SEC,TILE
SLBM-IN/LBF~-SEC,SIP
SLBM~TN/LBF=-SEC,FILL RAR
SVISCOSITY (LBM/SEC-FT

T7sSPACES216,END " $EDGE CLEAPANCE STORAGE

10,SPACE, 24, FND
11,SPACE»24,FND
125SPACEs 245 FND
13,SPACES205FND
14,SPACF»205FEND
209 SPACEW24,4END
21,SPACEs 24 END
229SPBACE»24,END
233SPACE92CyFND
245SPACE»20sEND .
309SPACEY 245 FND -
31sSPACEs» 245 FND :
32sSPACE, 24,y FND
33,SPACEW2CsFND
34, SPACF, 20y END
409 SPACES 24, END
41,SPACES249FND
425SPACE24,EMD
4395SPACF» 205 FMD
449SPACE+20,END
509SPACE, 24,y FM'D
"51sSPACEs24,5END
52sSPACFs 24,5 END
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53,SPACE+20,END
545SPACF»20,FND
609 SPACE» 24, END
61sSPACEs 245 END
62sSPACE»24,END
63,SPACE,20,5FND
64y SPACE»20,END
T0,SPACE»24,END
T1sSPACE»24,END
T2sSPACF» 24, FND
T3,SPACE»20,5FEND
T4y SPACES 20, END
B80sSPACEs24,END
BlySPACEs 24,5 END
B2sSPACE»24,END
835,SPACEY 20, END
B4,SPACES205END
90, SPACEs 24y FND SSURFACE NNDES
91, SPACE»24,END $SGAP NODES
925SPACEs 24, END $SIP NODFS
Q3,SPACF»20,END STILE BOND NDDES
Q4 SPACES2C, END $SIP NODES
15,SPACEs24,END  STILE NNDES
25sSPACFEs 24, FND
35,SPACE»24,END
45,SPACEY24,FEND
555sSPACE9»24,END
659SPACEY 245 FND
T75sSPACE» 24, END
B5,SPACFs 24, FND
959 SPACE»24,END
96, SPACEY» 10, FND
END
RCD 3FXECUTINN
NDIMENSION PLOCIN(B1,2)s XT{B1)y YT(2)
DIMENSTINN XNONES(1I5C) »YNDNDES(1£50)
DIMENMSTION YLINC(16)5sYLINC(16)
NAMELIST/YYCNNR/XCoYCH» ISTA,IFIN
READ(T, XYCQONOP)
WRITE(A,XYCONR)
CALL PNTERP(PLOCINGXToYT,ISTA,IFIN)
XC = XC"00325‘SOP7(20)
CALL GENPT(XCsYCs6406EsXLINCHYLINC,16)
NHOLD = O
NS = 1,0
DO = ,5325
XLENGTH = 6,045
ANGLE = =45,0
DO B6 J = 1,4
NN{OOIRFS « 1B
IF(J «E0e 2 «NP,y J +EOs 3) NNNDES = 21 .
CALL LONGIXLINC(J)sYLINC(J) s ANGLES XLENCTHsDS»D0» XNCDES, YNONES
) »NNNDES,6)
DN RS 1=1,NNODFS
XN = XNODFS(I)
YN = YNAPES(T)
CALL PRESND(R1sXT»25YTsE1sPLOCINSXNyYN,PRES)
TI(NHALD4+141122) = OPES
CONTINUE
NHOLD = NHOLD + NNADES
CNANTINUE
MHMANFS = 6
NN BR J = 1,12
CALL SHOPT(XLINC(J+4),YLINC(J+4),ANGLE,) XLENGTHsDS»D0>
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XNODES» YNDDES s NNODES ,6)
DD 87 I=1,NNODES
XN = XNODES(I)
YN = YNDDES(I)
CALL PRESND(B1sXTs»2sYTsB1,PLDCINS XNy YN, PPES)
T(NHOLD+141122) = PRES
CONTINUE
NHOLD = NHNOLD + NNODES
CONTINUE

NNC=NNA+NND

DN 15 J=1,NNC

T(JY¥=2,135

SPLIT(39A241,A06+1,A9644)

APYMPY(3,896445R123,A06+4)

JOIN(39A9F+)1,A06+446,A2+41)

SPLIT(3,A341,4806+1sA96+4)

APYMPY(3,A0644,P123,A96+4)

JOTN{3y AQ6+1,A06+44A3+1)

SPLIT(3,A441,2806+1sA064+4)

APYMPY (3, A0644,P123,A0644)

JOIN(3,A0h4)1,A064+45A44])

SPLIT(3,A5+41,296+1yA06+4)

ARYMPY(3,80644,R123,45096+44)

JOTN(35 AQk+1,896+44,A54+41)

P10¢ = =P109

P110 = =-R11C

R116 = 0.0

DD 5 ITEST=1,150

R11¢ = P116 471224 + ITEST -1

CANTINDE

Q116 = R116/1%0,

R10P=R116%144,0/(53.3%(R1154460.))

DIDFG1(R115,A6,P107)

RG=]12,B8E-¢/R1NDT7/.071%*R108

R1=((P10C1/64)**2*R100/2.)*%560.C/(R1154460,0)

R2=R]103%pPG

R3=(F101/6.,%R100/2./(R101/6.))*RQ

R&=({(P101/6,)**2/P100) %P9

RE=(P101/A.*R102/(R101/6.))%*RQ

R6={(P102)*RQ

STNSTL

CALL CNTRL(PLNCINSXTsYTsXCsYCr»ISTALIFIN)

WRITE(NUSERP1,100)

FARMAT ("UNNENSIFIED LIGONO TPS TILE 6X6X143253"
"

/”
I"MBCH NOB.=0.950"
/" "

, ” "

/"TILE APPAY MODEL"™
I"LAPC MAR, .23, 1981 ME&TPPE" )
N0 1 ITEST=1,4 -
WPTTE(NUSFP1,%*) T1+4ITFST-1
CONTIMYE
DN 2 ITEST=1,6
WPITE(NUSFRI,*) T7+ITEST-)
CANTIMNUE ’
DN 3 ITEST=1,6
WPTTE(NUSER1,#%) T13-ITEST+1
CONTINUE
NN &4 ITEST=1,6
WPITE(NUSER1,*) T19-ITEST+1
CNNTINUE
NN 11 ITESTe1,72

52
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WRITE(NUSER1,*) T25+ITEST=~1

CONTIMUE

00 12 ITEST=1,36

WPITE(NUSER1I»*) TOT4ITEST-1

CANTIMUE

DN 21 ITEST=1,6

WRITE(NUSER1,*) T20141TEST-1

CONTINUE

DN 22 ITEST=1,6

WRITE(NUSER1,*) T207+1ITEST-1

CONTINUE

DO 23 ITEST=1,6

WRITE(NUSER]1y*) T213-ITEST+]

CANTINMUE

D0 24 ITEST=1,46

WPITE(NUSERY,*) T219-ITEST+]

CONTINUE

WPITE(NISFR1,*) T1115, T1122, T1129, TB100, TE107, TB811l4

WPTTE(NUSER],*) 197, T104» T1l1l1, T118, T125s T132

WPITE(NUSFR1,*) T&115, T4122, V4129, T5100, T5107, T5114

WRITE(NUSER1,*) T7130, T712% T7120, T127, T122, T117

WPITE (NUSEP1s*) T112, 7107, 7102, T3109s T3104s T3099

END

BCD 3VARIABLES 1

IFUITERCT.GT.400) ITERXT=1000

IF(ITERCY oJLE. 10) ITERXT=4

VARGS

VAPCS

BLDARY(A1241,71097,71098,71099,T1100,71101571102,T71102,T1108,$SIP NDDES
AT1114,71120,T11265T71132,71132,7T1131,T11305T1129,T11285T1127,
AT1127,7T1121,T111%5,71109,71103,71097)

RLDAPY (A1341,71025,T1026,T1627,T1028,T1029,T103C,T1036,T1042,$TILF B NODES
AT1048,T1054,T1060,T1059,T1058,T10575T10565T1055571049,T71043,
RT1027,T1031)

ALDAPY(A1441,T1097+T1098,T1099,T1100,72101571102,T2108,T1114,$SIP NODES
AT112C,71126,71132,T1131,T1130,T1129sT112R,T1127»T711215T1115
RT1109,T71103)

BLNARY (A22+41,T2097»72098,T72099,T2100,T2101+T72102,T2102,T21085%51P NODES
AT2114,T2120,721265T2132,72132,72131,T2130,72129,T2128,T72127>»
BT2127,T7T2121,72115,72109,72103,72097)

RLDAPY{A23+41,T72025+,T20265T720G27,T2028,T2029»T20305sT2036»T2042,3TILE B NODES
AT204R,T20545 T20605T2C59,T205R,T2057» 720565720555 T20495,T2043,
RT2037,T2031)

BLNDAPY(A24+1,72097,T2098,T2099,72100,72101»72102,72108,T2114,$SIP NODES
AT2120,T7217265,72132,T2131,72130,T2129,72128572127,721215,72115»
RT2109,T2103)

PLDARY(A3241,T3097,T3098,T3099,73100,T73101,T73102,731C25T310R,%$S1IP NODES
AT3114,73120,73126,73132,T73132,73131,73130,73129,73128,73127,
AT3127,73121,73115%,T3109,T73103,T3097)

RLDAPY{A33+41,73025,T730265T3C275T3028,T3029,T3030,T3036,T73042,STILE B NODFES
AT304B,T3054,T3060,T3059,T3058,T30575 73056573055, 73049,73043,
BT3037,T3031) -

BLNAPY(A3441,73097,73098,73099,T31C0,T73101573102,T3108,T3114,$51P NODES
AT3120,73126,73132,73131,73130,73129, T3128,T3127,73121,73115,
RT3109,73103)

RLDAPY(A42+41,T40979T409R,T64099,T41C0»T4101,T41025T74102,T410%,$S1P NODES
AT41Y4,T4120,T41265T4132,T741225T74131,74130,T6129,T4128,T4127,
RT4127»741215,74115,T4109,T4103,74097)

RLNARY(A4341,T4025+T4C265T40279T4028,T4029,T403C»T40365T4062,$TILE B NODES
AT404B, T 405645, T40605 T40595T405B5T4057sT40565T40G5E,T40409,T4043)
BT4037,74031)

BLNAPY(A4441,T4097+»T4098, T4099sT4100,T4101+T41025T41085T4114,8SIP NODES
AT4120,T61265T6132,T4131,T4130,T4129, T412RsT4127,T4121574115,
RT41095,T4103)
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BLDARY(A52+41,T5097sT75098,T75099,T5100,T5101,T5102,T5102,75108,$S5SIP NODES
AT5114575120,T75126,75132,T75132,T5131,T5130,75129,T75128,T5127,
BT5127,75121,T75115,T5109,T5103,75007)

BLDAPY{(A53+41, 75025750265 75027575028, T5029,T5030,T50365T5042,8TILE B NDDES
AT5048,T5054, 75060575059, T50585T5057, 75056575055, 75049, T5043,

RTS5037,75021)

BLDARY(A5441,T5097,T5098,T5099,T51005,T51015T5102,T51C8,T5114%,$S 1P NODES
AT51205751265T5132,75131,75130,T5129, T5128,T751275T5121,T5115,

RT5109,T5103)

BLDARY (A62+41,T6097,T6098,T6099sT6100,T6101,T6102,T6102,T6108,8SIP NNDES
AT61145T61205,T€1265T6132,T6132,T6131,T61305T6129,T6128,T6127,
RT6127,T6121,TK115,T6109,T6103,76097)

BLDAPY(A62+41, T6025,T60265T6027+T€028,T6029sT6030,T60"99T6042,$TILE B NODES
AT604B,T6054,TE060,TE059sTEO B, THO57»T60565T6055,T6049,TH043,

BT6037,T6031) :

PLODARY(A64+1,T6097, T6098, T6099,T6100,T6101,T6102,T6108,T6114,8SIP NDDES
ATF1205T61265TE1329T6121,T6130,T6129,T61285sT61275T61215T6115,

BT6109,T6103)

BLDARY (A72+1,T7097,T7098,T7099,T7100,T7101,T7102,T7102,T77108,%SIP NODES
AT71145T7120,T7126,T7132,T7132,T7131,T7130,T7129,T7128,T7127>»
BT7127,7T7121,77115,T7109,T7103,77097)

BLDAPY(AT3+41,770259T70265T7027,T7028,T7029,T7030sT7036,T7062,$TILE B NODES
AT70485T70545Y70605,T7059, T7058sT7057»T70565T7055,T7049,T7043,

RT7037,T7031)

RLDAPY (A74+1,T7097+TT09F, T7099,T7100,T7101sT7102»T710R, T7114,$S]P NODES
AT71205, 771265, T7132,T7131,7T7130sT7129,T722R8,T7127sT7121,T7115,

BT7109,T7103)

BLDAPY(AR241,TR097,TBO9P, TBOOG, TR100,TR1C1,TB102,TRI02,TB108,%4SIP NODES
ATB114,78120,TE126,TB8132,TR132,78131,78130,78129,T8128,T8127,
BT8127,T8121,TR115,TB109,TR1C3,TB097)

BLNAPY(AR341,TR025,TB0265TRO27»TB028,TB029,TRO30sTR036, TRCG42,S$TILE B NODES
ATR04R, TBOE4, TROEO,»TRO59, TROSB,TB057, TB056,TB055, T8C49,TRO43,

BT8037,78031)

BLCAPY( AB4+1,TBO97» TEO9Ry TR099,T8100,TB101sTB102+TB108, TB114,$SIP NODES
ATB120,7R126,7B132,T8131,TR130,TB129,T8128,T8127,T8B121,T8115,

BT8106,7T8103)

BLDARY(A92+1,T 97,7 98,T 99,T 100»T 101»T 102,T 102,T 108,$SIP NODES
AT 114,T 120,7T 12657 132,7 132,T 131,77 130,T7 129, T 128,T 127,

BT 127,77 121, T 115,T 109,T 103,T 97)

BLDARY(AQ3+41,T 25,7 26sT 27,7 28sT 29T 30sT 36T 42,$TILE B NODES
AT 4By T  S4,T 6CsT 59, T 58T 57,7 56T 55T 49,T 413,

RT 37,7 131)

BLDARY(A9441,T 97,T O9QR,T 99,T 1C0,7 101,T 102,T 108sT 114,3STP NNDES
AT 12057 12657 13257 131,T 130, 7T 129,77 128,T 1277 121,T 115,

RT 109,T 103)

CALCULATINN OF GAP DEFLECTINNS

IF(ITERCT «NE, 1) GO TD 35

BLDAPY(A10+41,T71201+T712202,71203,T12045sT71205,T12065T1207,T1208,$SUPFACE NODE
AT1209,T12105,71211,T1212,71213,T1214,T1215,T12165T1217571218;
BT1219,71220»7T1221,T1222,T1223,T1224)

BLPAPY(A1141,T1002+71002571003,T1004,T1005,T1006,T1007,TICOR,$GAP NODES
AT1009,T1010,T1011,T1012,T1013,T1014,T1015,T10165T1017,T1018;
BT1019,T71C20,71C21,T1022,T1023,T1024)

RLDAPY(A2041,T2201+T2202,T722035T2204sT2205sT22065sT72207sT220R,$SURFACE NODE
AT2200,T22105T22115T22125,T 206sT 205, T 204, T 2037 202,T 201,
BRT2219,72220,T22215T1212,71211,T1210)

BLNDARY(A2141,72001,T2002,T2003,T2004,T2005,T20C6»T2007»T2006,$GAP NODES
AT2009,T2010,T2011,T2012,T 6 T 5,7 4,7 3,7 2,7 1,
RT2019,T72020,12021,71012,T1011,T71010)

BLDAPY(A30+41,T73201+73202573203,73204,T73205,T32G€6,T32075T320R,$SURFACE NODF
AT 3209,T73210573211,73212,73213,73214,7T3215,T732165T3217,T73218,

BT 209,T 208,T 207»T2212,T72211,72210)

RLNDAPY(A31+41,T3001,T73002,T3003,73004,T3005,T3006»T3007,T3008,%GAP NNDES
AT3009,73010,73011,T73012,73013,T3014,T3015,7301¢,73017,T73018%,



C Garp

5

55
APPENDIX A, CONTINUED

BT QT 8,7 7,T2012,72011,72010)

BLDARY( A40+1,T3218,T3217,T732165sT3215,T73214573213,T42079T4208,3SURFACE NODE
AT4209, T4210974211,T4212,T42135T4214,5T4215,5T42169T42175T4218,
BT4219,T74220574221,T 2127 211,77 210)

BLDAPY(A4141,T73018sT30175T30165T3015,T30145T73013,T4007,T4008,$GAP NODES
AT4009,T40105T4011,T40125T40135T4014,T4015,T40165T4017,T4018,
RT4019,74020,T4021,T 12,7 11,T 10)

RLDARY(AS5041,T4218sT421T7sT42165T4215,T4214,T4213,T5207,T5208,$SURFACE NODE
AT52005 752105, 752115752125 T75213»T752145T75215,T752165T5217575218,

RT5219, 752205752215 75222,75223,75224)

BLDAPY(AS5141,T4018yT40175T40165T4015,T40145T4013,T50075,T5008,%GAP NODES
AT5009,T5010,T5011,T5012,T5013,75014,T5015,T50165,75017,750138,

RT5019, 750205750215, T75022,T75023+75024)

BLDARY(A60+15T 21897 21757 21697 21557 214»T 213574221, T4220,$SURFACE NODE
AT4219,T5224,5T752235sT75222sT62139T6214sT621%,TH21€5T6217,T6218,

BT6219, 76220, 76221,T62225T6223,T6224)

BLDARY(A61+1»T 18T 17T 16&sT 15,7 14,7 13,T4021,T402D,$GAP NDDES
AT4019,T50245T5023,T5022sT60135T6014,T6015,T6016,T6017,T6018,
RT6019,T6020,T6021,T6022,T60235T6024)

BLDARY (A70+1,T72C1sT72025,T7203,T72045sT7205,T72065T 2215 T 220s3SURFACE NODE
AT 219, T 6224, T6223,T62225sTT72135T72145,T7215,T77216,T7217,T7218,

RTT7219, 77220577221+ T7222sT7223,T7224)

RLDARY(A71+1,T7001,T7002,TY7003,T7004,T7005+sT770065sT 21,T 205s$GAP NODES
AT 19,T6024sTE022,T6022sTT0139T7016,T7015,T7C16sTT7017,77018,

RT7019, 770209 T7021sT7022sT7023,T7024)

RLDAPY( ABO+1,T1218+T1217,T1216»T1215,T1214,T1213.T72221,T2220,SSURFACE NNDE
AT2219, T 22457 223,T 2225 TT72C69TT7205,T72045T7203577202,T77201
RTR219,T8220,TR221,TB222,TR223,78224)

BLDARY(AR141,T1018,T1017»T1C165T1015,T1014,T1013,T2021,T2020,4GA® NODES
AT2019, T 24, T 23,T 2257700677005, T7004,T7003,T70025,7T7001,
RTB019,TR020,TRN21,TBL22y TRO23»T8024)

BIDAPY(AQQO+1,T 2017 2027 203,T 204sT 205,T 2C6sT 207»T 208,$SURFACE NODE
AT 209, T 2107 211,57 21257 213»7 21457 215,T 216,57 217,7T 218,

RT 219, T 22057 22157 22257 223,T 224)

BLNDARY{(AG14],T 1,7 2,7 3, T 4y T 507 6,7 T 7 B8s%GAP NODES
AT QyT  10sT 11T 12T 13T 14T 15, T 16sT 177 18,

BT 19,7 20, T 21T 2297 23,7 24)

CONDPUCTODPS (NNRMAL)

LTEST = 0

DO & ITEST=1,24

IF{ITEST 50, 7 «0Re ITEST .E0. 13) LTEST = (TEST+]

TF(ITEST +EQs 19) LTEST = LTEST + 1

TF(ITEST EQ. 24) LTEST= 23

AQ54TTEST = AQ3 4ITEST - LTEST

ABS+ITFST = AR3 +JTEST = LTFST

ATS54ITEST = A73 4ITEST = LTEST
AES+ITEST = Af3 +ITEST - LTEST
AS54ITEST = A&3 4ITEST -~ LTEST
A4S5+ITEST = A43 +ITEST - LTESY
A3S4TTEST = A33 4+ITEST - LTEST
A2541TEST « A23 +ITEST - LTEST
AIS5+4ITEST = A12 +ITEST = LTFST
CNNTINUE ’

Gl=(R10R*PI06#*34P101/64%32.,2/(1464,%P107*R100))
R13=C1/P106%%2

DD 1C TTEST=1,24

Gl+ITEST=1=G]

G1001+ITEST-1=G1

TF(ITESTLFe12)G200141ITEST-1=(1

TFCITFST oGTe 18 JAND. ITEST oLTs 22) G20C104ITEST=192G1
IFCITEST JLT, 19) G3001+JTEST-1«61

TFOYTEST oGE. 7 JAND. ITEST 4LT.22) G4OCT7+ITEST=7=G1
IFCITEST «GT4F) G5007+ITFST=-7=G]

IF(ITEST «GT412) 560134ITEST=13sG1
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IFCITEST «LTe 7 ) G70014ITEST-1=0G1
IF(ITEST «GTe 12) G70134ITEST=13=G1
IF(ITEST «GTe 18) GBO19+ITEST-19=6G1
CONTINUE

CONDUCTORS (TANGENTIAL)
G25=(R108%R106**3%R100%32.2/(144,%R1CT*R101/64.))
R14=G25/R106%*3

DD 20 ITEST=1,24

G24+ITEST=G25

G102441TEST=G25 .

IF(ITES T4l Te13)G202541TEST-12625
IFCITEST oGTe 17 oANDe ITEST 4LT. 22) G2042+41TEST-182G25
IF(ITEST EO. 24) G2048=G25

IF(ITEST «LT. 19) G3025+ITEST-1=G25
IFCITEST «EQs 21) G3045=G25

IF(ITEST +EQe 24) 53048 = G625

IFCITESY «GTe 5 oANDe ITEST oLTe 22) G4030+ITEST=6=G25
IF(ITEST oGTe 5) G5030+ITEST-6=G25
IFUITEST +EO. 9) G4033=G25

TF{ITFST .GT. 11} G6036+ITEST-12=625
IFCITEST oLTe 7) G7024+1TEST=G25
IFCITEST +E0.9) G7333=G25

IFCITEST «GTe 11) GTO036+ITEST~12=G25
IF(ITFST «€EQ. 9) G9033=G25

IF(ITEST +GTe 17) GBO42+ITEST-182G25
CONTINUE

G30 = G25/2.0

G2A = G30

G42 = G30

G48 = (30

61030 = G30

61036 = G20

G1042 = 630

Gl1048 = G130

G203C =G30

62036 = (630

62042 = G30
G2048 = 630
G3030 = 630
63036 = 630
63042 = 630
G304F = (630
64030 = 630

G403% = G30
G4C&42 = G30
G4048=G30

G5030 = <30
65036 = G30
G5042 = G30
G5C4R = (30
Gé6030=630

G&6036 = 630
66042 630
Gb6O4E G30
67030 G20
67026 G30
G7042 630
G7048 = G30
GRO30=G30

Gr036=G30

GRO&2 = G630
GR048 = (30
P118=20.0

R119=0.0
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D0 22 ITEST=1s6
R1182P11684T1B+ITEST-1+T218+ITEST=1=-T1+ITEST=1-T201+ITEST~1
R119%P1194T24+ITEST=14T224+ITEST=1~T7+ITEST~1=-T207+ITEST-1
22 CONTINUE
P118 = R118/2.*R100/R117¥.05
R119 = R119/2.%R100/P117%*.05
IF(TINEN LT, 2.0) R11B=P106-.,005
IF(TIMEN +LTe 2.0) R119=,005-R106
IF(R118 .GE. (R106-R120)) R11B=R106-R120
IF(R119 +GE. (R106=-R120)) R119=R106-R120
R106 = -1,.,*P106
IF(RYI1R ,LE, (RI06+4R120)) R11f = (R1064R120)
IF(R119 JLF. (R106+R120)) R119 = (R106+R120)
R106 = =1,0%P10¢6
N0 23 ITEST=1,6
G14ITEST=12G1+ITEST=1%(R106-R118)**3/R106%*3
GT+ITEST-1sGT7+ITEST=1%(R106=R119)**3/R106%*3
G13+ITEST-1=G13+ITEST=1#(P106+R118)**3/R106%*3
G1O+ITEST=-1=G)9+ITEST=1*%(R1064R119)**3/R106%%3
23 CONTINUE
0N 26 ITEST=1,5
G24+ITEST = G24+ITEST*(R106-R118)%*3/R106%%3
G30+ITEST = G30+4ITEST#(R106-R119)*%3/R106%*3
G36+ITEST = G3hK+4ITEST*(R1064R11B)**3/R106%*3
G42+1TEST = G424ITEST#(R1064R119)**%3/R106%#%3
24 CONTIMUE
G30=G30%(RP104-R11R/2,-P119/2.-4BS(P119=-R118)/2.)
1 *¥3/ (2.%R1C6**3)
636=G36%(21064R11R/2,~R119/2.-ARS(R119+R11F}/2.)
1 *¥#3/(2.%P1C6*%3)
G42vG47*(D1064R11R/2,+R119/2.-ARS(R119-R11R)/2.)
1 *33/(2.%P1C6**3)
G4R=G4R*(P106~P118/2,+R119/2.,-ARS(P119+4P118}/2,)
1 *%3/(2.*P106%#*3)
¢ EDGE CONDUCTORS
R7e(PIOB/(R10T*.5%144.)%32.2)
DO 30 ITEST=1,24
JTEST = (TTEST-1)%9
IF(TIMEN +GEe. 2.0)
1R112=(R100%(A024ITEST-AGL4ITEST)I=PIIC*(AQ2+ITEST=AQ0+ITEST)
1 401114P10*AT+JTEST+1)/{R10+1.)
TF(AQL+ITEST LT. AG5+4ITEST) R112=P121%,9999
IF(F112 JLE, RP121) RI112 = R121
TF(ARS(AT+JTEST+41 = RP121) JLEe. 1.E~10) P112=R121
A7 + JTEST + 1 = P112
G53+4ITEST=1=P7%R112%%2
IF(TIMFN ,GEt. 2.0)
1R112=(R109%(A124ITEST-AL14ITEST)I-R110*(A12+ITEST-AL0+ITEST)
1 +R1114R10O*AT+ITEST+2)/7(P10+1.)
TFCAL14ITESY oLT. A1S5+JTEST) PR112=P121%.9999
IF(P112 L 1E. R121) - R112 = RI121
IF(ARS(AT+JTEST+2 ~ R121) oLEs 1.E=1C) R112e«F121
A7 + JTEST 4 2 = P112
Gl0534ITEST-1=PT74RP112%#3
IF(TIMEN +GEes 2.0)
1R112=(R109%(A22+TTEST=A214ITEST)~R110%(A22+ ITEST-A20+ITEST)
1 4P1114P10*AT+JTEST+3)/7(R10+1.)
TF(A214ITEST o LTe A254ITEST) R112=R121%,9999
IF(R112 +LE. R121) P112 = R121
IF(ARS{AT+JTEST43 = R121) JlE. 1.E-10) P112=P121
AT+JTEST+2 = R112
G2053+ITEST~-1=R74P]112%#3
IF(TIMEN +GEs 2.0)
1R112=(R100%(A324TTEST-A314ITEST)I=R11C* (A324ITEST=-A30+ITEST)
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1 +R111+RI0O*AT4JTEST+4)/(R10+1.)
IF(A31+ITEST LT, A35+4ITEST) R112eP121%,9999
IF(P112 LLE. R121) R112 = R121
IF(ABS(A7+JTEST46 = R121) LLE. 1,E-10) PR112=R121
AT+JTEST+4 = R112
G3053+4TTEST-1=R7%R112%#3
IF(TIMEN .GEs 2,0}

1R112=(R109*(A424ITEST—A4L1+ITESTI-R110%(A42+ITEST-AGO+ITEST)

1 +R111+4R10C*AT+JTEST+5)/(R10+1,)
IFCALI4ITEST oLT. A45+4ITEST) R112=R121#,999Q
IF(RP112 LLF, R121) R112 = R121
IFCABS(A7+4JTEST45 - R121) oLE. 1.E-1G) R112=PR121
AT+JTEST+5 = P112
G40F3+ITEST~1=R7#P112%*3
IF(TIMEN ,GEs 2.0)

1P112=(R10G*(AS24ITEST—AS1+ITEST)—R110%{A52+ ITEST-A50+ITEST)

1 +P1114R1IO*AT+JITEST+E)/(R10+1,)
IF(AS1+ITEST oLT. AS55+4ITEST) R112=P121%,9999
IF(P112 JLE. R121) R112 = RI121
IFCARS(AT+JTEST+6 - R121) JLE. 1.E-10) R112=2R121
AT+IJTEST+6 = R112
GEO53+1ITEST~12RT#R112%%3
IF(TIMEN .GFe 2.0)

1P112=(R10G*(AK24ITEST=AGL+ITEST)=R110%(A62+ITEST=AGO+ITEST)

1 +R1I114P10Q*AT4JTEST+7)/(R1041,)
IFCACI4ITFST oL T. A654ITEST) R112=R121%,9909
TF(P112 LLE. R121) P112 = P121
IFCARSCATH+ITEST47 - R121) JLE. 1.E-10) P112=R121}
AT+JTEST+7 = R112
GAO53+TTEST~1aR7#R]112%*3
IF(TIMEN JGE. 240)

1R112=(R109*(AT24ITEST=ATLI+ITEST)=R1Y10%(AT24ITEST=AT70+ITFST)

1 +P111+4P10*AT7+JTEST+R)/(R10+1.)
IFCATI4ITFST oLTe A75+4ITEST) R112=P121%,.9699
IF(F112 .LE. P121) P112 = P121
IF(ARS{A74JTEST+8 -~ P121) LLE., 1.E-10) R112=R121
A7 + JTEST + »r = R112
G70E34TTEST=-1=P740112#%3
IF(TIMEN JGE. 2.,0)

1R112=(R10C*(AR2+ITEST=ABLI+ITFST)~R110*(AR2+ITEST-ABO+ITFEST)

1 +P111+4P10%AT+JTEST+9)/(R10+1.)
IFCABYI+ITEST LT, ABS+ITEST) P112=P121%,6699
IF(P112 JLE. R121) P112 = P12)]
IF(ARS(ATHJTEST+9 - R121) JLE. 1.E-10) P112=P121
AT+JTEST+9 = R117?

GBOS53+ITEST-1=P74p112%%3
30 CPNTINUE
GLORAL GAP DEFLFCTIDNS
GAP CONNDUCTORS(NNPMAL)
IF(MTEST.FO0.0) 31,165
31 CONTINUE
G7 = R13%R104#%%*3
Gé = G7
G9 = 67
DN 161 ITEST = 1,3
G2010+4ITEST-1 = G2¢4
161 CONTINUE
DO 162 ITEST = 1,6
G3001+41TEST-1 = 61
G3007+ITEST=1 = G7+ITEST=-1
G3013+4ITEST~1 = (13
GT013+4ITEST-1 = G1
162 CONTINUE
GAP CONNUCTOPS({TANGENTIAL)
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G31 = R14*P106*%3

G32 = G31

633 = (G314CG34-ARS(G31-G34))/2.
CONTINUE
GB033=(G4T7+62043-A0S(G47T-G2043)) /2,
G2042=(G25+G1034~-A85(625-6G1034)) /4,
G2036=(G474G25~-ARS(G4T7=6G25)) /4,
G3045=(631+462035-ABS(631~-G2035))/2,
G3042={G37+4+G31-ARS(G37-631)) /4,
G404R=(G37+634-ABS(G37-G34)) /4,
G4045= (G40444635~-A3S(G4044=-635))/2,
G6030=(G29+G4C44~ABS(G29-G4044)) /4.,
G604B={G604T+G41-ARS(G6047-G41)) /4,
G7033=(G43+G604T7-ABS(G43-G4604T)) /2,
G7030=(G1034+G46~A3S({61034=G46))/ 4,
GBO36=(G46+GT029-ARS(G46=6T7029)) /4.
IF(NTESTJ.EQ.0) 34,35

CONTINUE
G2033 = ({61034+G47-ARS(G1034~647))/2.
63025 = 625
63026 = 625
63027 = G2¢%
G3028 = 625
63029 = G625
63030 = 630
63031 = G35
63032 = 635
G3033 = 635
63034 = 635
G303% = G35
63036 = 636

DD 163 ITFST = 1,5
G3037+¢ITEST~1 = G37
G7037+ITEST-1 = (25
CANTTINUE
G3048 = G4B
67036 = (G314625-ARS(G31-G25))/4.
G7042 = (G25+4G1034-ARS{625~G1034)) /4.
G6033=(G4043+4CG504T7-ABS(G4C43=-G5047))/2,
CONTINUE
TO TILE CONDUCTORS
RA=(R113%P114%(.4472%P108)%%,5)
DO 40 TTFST=1,20
R15=0.0
IF(ITFST JLE. 5) R15=(-P118)
IFLITEST «GEs 6 AND, ITEST (lF, 10) R1Es(=R119)
IF(ITEST «GFEs 11 LAND, ITEST JLE. 15) R1S5=P11R
IF(ITEST .GE. 1¢) R15 = R119
G256+ITEST=RB*%(ABS(AGL+ITEST~AQ34ITFSTI+1.F=B)#%(~,5)/
1 R114%(R114+R15)
G125641TEST=RA®(ARS(AL4+ITEST=A134ITEST)+1.E=-R)*%(=~,5)
G2256+1TESTuPR* (ABS(A24+ITEST=A23+4ITEST)+4+1,E-B)%%(=-,5)
G325¢+ITFST=PR* (ARS(A34+ ITEST=A33+ITEST)I+1.E=B)*%(=,5)/
1 R114*%(R1144R15)
G4256+ITEST=RBE(ARS(ALL+ITEST=AG3+ITEST )41, E=B)**(=,5)
G52564+ITEST=RB* (ARS(AS4+ITEST=AS34ITEST)+1.E-R)**(=,5)
G62564ITEST=RA* (ARS(ALL+ITEST-AG3I+ITEST)I+1.E~BI**(~,5)
GT725641TEST=RB* (ABS (AT4+ITEST=AT3I+ITESTI41,E-E)**(~,5)
GB256+ITFST=RB* (ABS({ABA+ITEST-AB34ITEST)I+1.E~B)*¥(~,%)
CNNTINUE
END
BCH 3AUTPUT CALLS
IF(TIMEN LT, TIMEND=-,01) GO TN 30
TPRINT

59



APPENDIX A, CONTINUED

IF(MTEST.EC.O0) GO TO 40
QMAP(1HA)
40 MTEST=MTEST+1
PRINT (R118, R119)
PPINTA(KTFST,AT+1,21651)
D0 1 ITEST=1,6
IFCTIMEN oGTe 740 oAND. TIMEN LT, 9.0)
10MAP(3HDAR, TI4ITEST=1)
1 CONTINUE
DD 2 ITEST=1,6
IF(TIMEN .GTe 740 «ANDs TIMEN LT, 9,0)
10MAP(3HDAR, T74ITEST=1)
2 CONTINUE
DD 3 ITEST=1,6
C IF{TIMEN ,GTe 7,0 +AND, TIMEN (LT, 9.0)
¢ 10MAP(3HNAR, T13-ITEST+1)
3 CONTINUE
DN &4 ITEST=1,6
C IF{TIMEN «GTs 740 «AND, TIMEN LLT. 9.0)
¢ 10MAP(3HNDAR, T19=ITEST+1)
4 CONTIMUE
Nt 11 ITFST=1,72
IF(TIMEN (GTe 740 oAND, TIMEN LT, 9,0)
1QMAP(3HDAR, T254ITEST-1)
11 CONTIMNUE
DR 12 ITEST=1,3¢
¢ IF(TIMEN +GTe 7.0 +AND, TIMEN LT, 9,0)
o 10MAP(3HDAR,TO7+ITEST-1)
12 CONTINUE ’
DN 21 TTEST=1,6
¢ IF(TIMEN .GTe 740 JAND. TIMEN LT, 9.0)
c 10MAP(3HDAR,T201+ITEST~1)
21 CONTINUF
DN 22 JTEST=1,6
C IF(TIMEN oGTe 740 «AND, TIMEN LLT, 9.0)
c 10MAP (3HDAR, T2C7+ITEST=-1)
22 CONTINUE
DD 23 ITEST=1,6
IF(TIMEN oGTe 7.0 oJAND, TIMEN (LT, 9.0)
10MAP(3HDAR,T213-1TEST+1)
22 CONTINUE
N0 24 TTEST=1,6
¢ IF(TIMEN GTs 7.0 JAND, TIMEN LT, 9.0)
y 1QMAP (3HDAR, T219-ITEST+1)
24 CONTINUE
3C COMTINUE
END
RCD 3SURRAUTINES
SURPOUTINF PMITAS{THOLD»GAPS,ROUNDS)

2N a)

e Na)

(g N

[ X}

mn
(g ]
>
-
~

comMMnn

DIMENSTINN THOLD(108), GAPS(24), BOUNDS(24)

DO 10 1=146
GAPS(I)=T(792+1])
GAPS(£+1)=T(72047)
GAPS(12+4]) = T(ROS-I)
GAPS({18+I) = T(718~1)
ROUNNS(TI) =T(1230+1)
ROUMDS(64T)=T(1167+1)
ROUNNS(12+41) = T(1242~1)
BOUNPS(1841) = T(1156-1)
10 - CPNTINUE

nTTM AT T T T TITTT Moo
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C

F DO 20 I=1,72

F THOLD(T) = T{I}
F 20 CONTINUE

c

F on 30 I=73,10R
F THOLD(TI) = T(649+1-73)
F 30 CNNTIMUE

F RETURN

F END

FSTART

SURPOUTINE OMAP (Al ,A2 ,A3 ;84 ,A5 sAb »AT »AB »A9 ,A10,
AllsAl25A135A145A155A16,A175A185A19,5A20,»
A215A225A239A245A255A265A275A28B9A295A30,
A31,A32,A335434,A35,A369A27,A385,A39,440,
AblpAb2sA435044A05,Ak6,A4T,A485A49,A50,
AS519A52,A5354549A55,A569A579»A5B8,A59,A60)

W WA -

e R s e S AL R A A i it il il
THIS SURROUTINE COMPUTES A TOTAL NDDAL/SYSTEM HEAT BALANCE.

THE CALLING SEOUENCE ISess
CALL OVMAP(APG) -0R~-
CALL OMAP(APGSIT19T2s40e) <=0OR=
CALL OMAP(T15T25440)

ARG = ANY CDMSINATION DF THE HOLLORITH LETTERS
{ Oy Dy Ay Hy P )
Qeese REQUFST A ONET
Deee MAP ALL NIFFUSION NNNES ¢
Asee MAP ALL ARITHMETIC NODES
Heoeo MAP ALL HEATER NQONES
Rees MAO ALL BOUNDARY NDODES
T1sT29eee ANY NONE TEMPERATUPE THAT A MAP IS DESIRED.
THE TOTAL NUMSEP DF ARGUMENTS CANNOT EXCEED 60.
THIS SHARAUTINE USES THE FOLLOWING FILESees
PCS - CONTAINS THE PSEUDN COMPUTE SEQUENCE.
GDRCT = CONTIANS THE CNNDUCTNR DIFECTNOPY.
ONETF = CNNTAINS THE NONE TOTALS FOR ONET IF A ONET IS
PEQJESTED.,

EERN BRI RS AR RN R R RR RN BN RSN RN AR AR AN RE R KPR R AR kAR ER RN %

MM OO0 NDO DM

coM¥YON / ChTRL / TIMEN TIMEN TIMEM TIMEND

1 ’ ’ ’
1 TSTEPU , TSTEPI , TSTEPL » TSTEPH
2 TSTEPO » DMXTCA » DMXTCC » NDMXTC
3 AMXTCA 5 AMXTCC » NAMXTC » DRLXCA
4 DRLXCC » NDRLXC » ARLXCA » ARLXCC »
5 NARLXC , FBALSA » EBRALSC » EBALNA
6 . ERALNC » NEBALN o TTE®MX , ITERCT
? ~ ITEPXT , EXTLIM o, RLXFAC , DOQRLCA
P © DOPLCC » NDORLC » AORLCA o AQFLCC
9 NAQPLC , PERIDD » NPROMX 5 NPRDCT
1in CSGFAC » CSGMIN , NCSGMN , CSGMAY
11 NCSGMX » ARSZRD , SBCNST » ITEROT
12 PACKUP , DATE s TIMDY » NLINE ]
13 NPAGE s NDSTOR , CCPUMMY(46)
CNMMAN /CNMREF/ NAKREC » NDIR1 » NDIR2 » NDIR3
1 » NDATT » NDATC » GDIR] s GDIR2
2 s CDATA y PCS » PCSB » UKDIP
3 » CKDATA » UKDATA , ADIR] » ADIRZ2
D) » ADATA » VCCO » VGCC s DDX3
CNOMMON /ATMENS/ NND s MNA s MNH » NNT »
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1 NGT s NCON s NARYP » NSEQ ’
2 NSEOB » NVC » NVG
CAMMON /NDICT / ND(1)
COMMNN /TEMP / T(1)
COMMON /CAP / c(l)
coMMON /SOURCE/ (1)
COMMON /COND  / G(1)
COMMDN /PCS / ISEO(1)
COMMON /UNPACK/ IPKWRD » LGLT s LG(1S) » LT(15)
1 INFDOGT(15)
COMMON /TAPE / DUTPUT s NUSER1 » NUSERZ » NRSO(10)
» PLOT(10)s NEXCD(10) » NRIO(10)
INTEGEPR puvPUT ,» PLOT
COMMON NDIM » NTH » EXTRA(])
CAMMON /7 CQMAP/ ITRAN » TTNTH s IDIM » ITH
c
INTFRFER ONETF(10)
INTFGEP OPTIOMS , OPT » ARGEND
c
DIMENSION IX(1) » ONETD{(9) » SONETD (6}
c
EQUIVALENCE (ONETD,NADE), (QNETD(2),NODEO), (ONETD(3)»TYPE),
* (ONETD(4),QDSL)s (ONETD(5),QNS5L1), (ONETD(&)5QDSR),
* (ONETD(7)50DS)s (QONETN(8),CIENR), (QNETD(Q)» ONETT),
* (SONETD,SODSL)» (SONETD(2),50NSL1), (IX,EXYTPA),
* {SONETD(3),SODSR), (SONETN(4),SONS)y
* {SOMETD(5)»SCIENR), (SONETD(K),ONETOTL)
c
DATA ONETF(1) /5LONETF/
C DATA ALL /3HALLY/
C PATE ONET /4HONET/
C DATA OMAPSP /E&HOMAPSP/
DATA DIFF /6HDIFF  /
NATS REG JFHLINEAP/
NATA ARTH JEHARTITH /
DATA HEAT /6HHEATEP/
DATA RNUN 16HROUND /
PATA PEGIW /1OHWLIN 1-WAY /
DATA RAD /10HRADIATION /
NATA RADIW /1O0HRAD 1-WAY /
C
CALL GETCNT (KOUNT)
NDPA = NMD + NNA
NDAH = NDPA ¢ NNH
pn 100 1 = 1, NDPA
100 0O(1) = 0.0
CALL VARRL]
CALL NAJFLED (LNCFLEXTRA(NTH4KDUNT4NGT))»5)
¢

Ct*#t‘#ttttttti*tt*t
¢ BRINMG IN THE CONDUCTOR DIRECTORY
o _
IGDPCT « ITH + KOUNT + 1
CALL PEANAK (MPIN(1)sEXTRA{IGNRCT)»NGT»GDIP1)
CALL NPENSO (ONETF(1),1)
160PCT IGNRCT = 1

Y XY X X X X XXX XX XX XXXXXXXXX X X X X X

THIS SECTION FINDS THE RELATIV
WHICH A HEAT BALANCF 1S T BE PRFFNPMED ON. S
SPECTFIED THE NODE TEMP. TN THE APGUMENT LIST
NONE NUMBEP EOUALSeese

OO0

X X X X X X XX

£ NNDE NUMBERS OF THE NDDES T0

INCE THF USER
» THE RELATIVE
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ABS.,

ADDRESS OF Aly,A2.45AN = ABS. ADDRESS OF T(1l) + 1

THIS SECTION ALSO NUMERICALLY ORDERS THE NODES BY RELATIVE
NONE NUMBERS

OPTIONS =0

IPKWRD = 1

LGLT = 15

ICHAP = 0

TFC ( Al JAND, 77777777778 ) +EQ. 55555555558 ) ICHAR = 778

63

(2222222222222 322

¢
¢

(o

CHFC¥ TN SEE IF THE FIRST ARGUMENT 1S =CHARACTEP DATA-

TF( ICHAR LEQ, O ) GO TO 1200

(1221222222222 222 )

c
C

1000
1100

1200

1301
1302
1303
13C4
13C5
1306
13C7
1308
13009
1310
1311
1312
1313
1214
1315
1316
1317
1318
1319
1320
1321
1222
1323

W W

INTERROGATE THE FIRST ARGUMENT FOR OPTIONS
N 1000 I = 6,30s¢
NA = SHIFT(Al, I).AND. 77R
IF( NA +FO. 1R ) GO 7O 1100
IF( NA ,FO, 1RD ) OPTIONS = OPTIONS 0P, 1°f
IF(U NA JFQ. 1RA ) OPTIONS = NPTIONS .0OR, 28
IF( NA FQ, 1RH ) OPTINNS = DOPTIDNS +OR. 4R
IF( N2 FO., 1PR ) OGPTIONS = OPTIONS .NR. 108
IF( N& LFO, 1RO ) OPTIONS = OPTIONS OR. 208
COMTINUE
CONT INUE
IF( KNUNT (GT. 1 ) GD TO 1200
KNUNT = KOUNT - 1

60 TO 2000
LOCT1 = {NCFL T(1) ) -1

GO TD (13605135951258,1357,1356,1355,1354,1353,1352,1351,
135051349,13485,1347,1346513459134451343,1342,1241,
1340,1339,1338,1337,1336,1335,1334,1333,1332,1331,
133051329,1328+1327,132651225,132451323,132251321,
1320,1319,1318,1317,1316,1315,131451313,1312,1311,
1310,13€9, 130851307, 13065130551304»1303,13C25,1301)» KOUNT

IX(ITH+60)
IY{ITH+59)
IX(ITH+58)
IX(ITH+57)
IX(ITH+%6)
IX(ITH+EE)
IX{ITH+54)
IX(ITH+53)
IX(ITH+52)
IX(ITH451)
IX(ITH450)
IX(ITH+49)
IX(ITH+4R)
IY(ITH+6T)
IX(ITH+46)
IX(ITH+45)
IX(ITH+64)
IX(TTH+43)
IX(TTH+42)
IX(ITH+41)
IX(ITH+40)
IX(ITH4+30)
IX(ITH+3R)

LDCF{A60)=-LOCT]
LOCF(AS9)=-LOCT1
LOCF(A58)=LNCT]
LACF(AST)=-LNCT]
LOCF(A56)-LOCTL]
LNCF(A55)-L0OCT]
LOCF(AS54)-LOCT]
LOCF(A53)=-L0OCT1
LNCF(A52)=LNCT]
LOCF(A51)~-L0OCT]
LOCEF(AS0)~LOCT]
LACF(A49)-1LPCT1
LOCF(A4B)=-LOCT]
LDCF(A47)=-LODCT1
LCCF(A46)=~10OCT1
LOCF(A45)~L0OCT]
LDCF(A&4)=-LNCT]
LOCF(A43)-L0OCT1
LOCF(A&2)=LNCT]
LOCF(A&]1)-LOCT]
LOCF(A4C)=-LNCT]
LOCF(439)=-10CT!
LOCF(A38)=LNCT]
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1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1330
1340
13641
1362
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
135¢
1357
1258
1359
1360

1400
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IX(ITH+37)
IX(ITH+36)
IX(CITH+35%)
IX(ITH+34)
IX(ITH+33)
IX(ITH+32)
IX(ITH+31)
IX(ITH+30)
IX{ITH+29)
IX(ITH4+28)
IXCITH+27)
IX(ITH+26)
IX(ITH+25)
IX(ITH+24)
IX(ITH+23)
IX(ITH+22)
IX(ITH+21)
IX{ITH+20)
IX(ITH+10)
IX(ITH+1R)
IX(ITH+17)
IX(ITH+1R)
IX(ITH+15)
IX(ITH+14)
IX(ITH+13)
IX(ITH+12)
IX{ITH+1Y)
IX{ITH+10)
IX(ITH49)

IX{ITH+8)

IX(TITH+7)

IX(ITH+6)

IX{ITH+5)

TX(ITH+4)

IY(ITH+3)

IX(ITH+2)

IX(ITH+1)

LTH

IF(ICHARP LEO

LTH
KOUNT
APCGEND

Crnmbkbdkhdbkxhbhkhs
CHECYING USEPS INPUT TO OMao,

C
C

¢

15C1
1600

1701

TERPOPO =0

LTH = {TH+1

PN 1600 ¥ = LTHs APGEND

NA = IX(1)
IF(INALGFL1) o ANDy - INALLEJNNT))
NLIME = NLINE + 1
IF (NLTME.GE.47) CALL TOPLIN
1EPRPDP - ]

K = J~LTH+1

IF(ICHAR NE. 0 )

LOCF(A3T7)=-LOCT]
LOCF(A36)-LDCT]
LOCF(A35)=-L0OCT]
LNCF(A34)-LOCT]
LOCF(A33)=-LDCT]
LOCF({A32)~-LNCT]
LOCF(A31)-LOCT]
LOCF({A30)=-LOCT]
LOCF(A29)-L0CT1
LOCF(A28)=LOCT1
LOCF(A27)-LOCT]
LOCF(A26)-1L0CT1
LOCF(A25)=-LOCT1
LOCF(A24)-1L0CT1
LOCF(A23)-L0CT1
LOCF(A22)~-L0CT]
LOCF(A21)-LOCT)
LOCF{A20)}-LNCT1
LOCF(A19)-LOCT]
LOCF(A18)=LNCT1
LNCF(A17)=-LNCT1
LOCF(Al6)=-LNCT1
LOCF(A15)-L0OCT]
LOCF(A14)-L0OCT]
LOCF(A13)~10CT]
LOCF(A12)=-L0CT]
LOCF(A11)-LOCT]
LOCF(A10)=LDCT1
LOCF(AQ) ~LOCT]
LOCF(AB) -LDCT
LOCF(A7) =-LOCTY
LOCF(A6) ~LOCT]
LOCF(AS) -L0OCT1
LOCF(A4) -LNCT1
LPCF(A3) ~LOCT]
LNCF(A2) ~LNCT]
LOACF(ALl) -LOCT]

ITH

0)

ITH+1
KNUNT=1
LTH+KDOUNT

WRITE (OUTPUT,1501) K
FNRMAT (*0++CAUTION++ EPROP IN ARGUMENT #,12,% COF OMAP CALL.* )

CONTINUE

IF(IERPROR.E0.O)
WRITE (DUTPUT,1701)

FNRPAT(*0++CAUTINN++ DUE TO ERRORS TN THE ARGUMENTS TO OMAP,

GO 7D 1400

GO TD 1600

K = ¥4

GN TO0 1740

*3 OMAP WILL NDOT RE GIVEN,*)

64
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GO TO 9999
c
c NPDERING THE RELATIVE NODE NUMBERS
C
1740 CONTINUE
C

(322X 222224222323 22
c SORT THE NODE NUMBERS INTO ASSENDING ORDER
c
CALL SORT( IX{LTH), KNUNT )}
XXX XXX XXX XX XX XX XXX XXXXXXXXXXXXXXXXX

IF AT THIS POINT =-0PTIONNS- HAS THE FOLLOWING BITS SET THFN ...

OPT IDONS
00 000111111
7?1?2171 1?
7 2 ? ? —-- ALL DIFFUSION NCDFS WILL BE MAPPED.
??11??
?2 2 ? === ALL ARITHMETIC NODES WILL BE MAPPED,
T ?1?
?7 ? -—— ALL HEATER NODES WILL BE MAPPED,
71
? === ALL RDUNDARY NODES WILL BF MAPPED.
?

——= A& ONET PRINT WILL BE DONE.

THF NEW TEMPERATURES OF THE NODES APE STORED IN THE =T= ARRAY
THE OLD TEMPERATURES OF THE NODES ARE STORED IN THE -X= ARRAY
STARTING AT LOCATION = ITNTH-. IF ~1TPAN=0, A STEADY STATE
EXECUTION ROUTINE IS BEING USE AND NO PREVIOUS TEMP APRE
AVATILABLE,.
JF ITPAN=2, TRANSIENT PRORLFM AND OLD TEMP, ARE IN ABSOLUTE.
IDIM -~ THE AMOUNT OF SPACE LEFT IN EXTRA BEYOND THE OLD TEMP,
ITH <~ THE LAST CELL USED IN EXTRA,

IO OIS TINCOIOIOOIIOND

2000 COMTINUE

c

Creveukdrbtbrads et by

C PRINT OUT THF REQUESTED OPTIONS

c .

c CALL TOPLIM csc

IF{ ICHAR LEQ. O ) G0 T0 2010
IF((DPTIONSAND,18) LEQ, 1) WRITE(NUTPUT,2001)
2001 FDNRMAT(* D,ee ALL DIFFUSINN NDDES WILL BF MAPPED¥)
_ IF((CPTINNS<ANDJ.28) oGT. O) WRITE(OUTPUT,2002)
2002 FOPMAT(* A,.. ALL APITHMETIC NODES WILL BE MAPPED¥®)
TFO(NPTINNS,AND.43) +GTs O) WRITE(OUTPUT,2002)
2003 FNRMAT(* Heee ALL HEATER NOOFS WILL BE MAPPED*)
IF((NPTINNS AND,19B) «GTe O) WRITE(DUTPUT,2004)
2004 FORMAT(® R,,, ALL ROUNDARY NDDES WILL BE MAPPED®)
IF(OPTIONS «6Ts 1M) WRITE(OUTPUT,2005)
2005 FOPMAT(* Osee A ONET WILL BE PRINTFD*)

MLINE = NLINE + ICNT( DPTIONS )
2010 CONTINUE
IF( ¥OUMT LEQ. O ) GN TN 2C30
DN 2020 LNP =« LTHs ARGEND
NT = IX( LOP )
C IF (MLINELGE.46) CALL TOPLIN Ccsc
NLINE = NLINE + 1

WRITF( OUTPUT, 2011 )} ND(NT)
2011 FOPMAT(* NODE #,I6s% WILL BE MAPPEDN.*)
2C2¢ CONTINUE
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2030 CONTINUE
CALL RWIND (ONETF(1))

MODEOD =0
NCDE1 = 77777777778
TEND =0
IF( KOUNT ,GTe. 0 ) NODEL = IX{ LTH )
IF( NND L,EQe O ) GO 70 2100
C
(w22 2222232 222222222
c SET UP FNR THE DIFFUSION NODF PASS
c
MASKE = 218
MASK] = 18
ISTAPT =1
IEND = NND
TYPE = DIFF
ASSIGN 2100 TD NRET
GO TO 4000
2100 CNONTINUE
JF( NNA LEO0, O ) GO TO 2200
C
CrEmkrdrrderrhhhnds
C SET UP FNP THE ARTTHMETIC NDDE PASS
¢
MASKO = 22n
MASK] = 2R
ISTAPT = JEND + 1
TEND = NDPA
TYPE = APTYH
ASSIGN 2200 TN NRET
GO TD 4000
2200  CONTINUE
TF{ NNH ,EQ. 0 ) GO TO 2300
¢
(e 2220222222 222222 238
C SET UP FN® THF HEATEP NODE PASS
C
MASKQ = 24R
MASK1 = 4R
ISTAPT = IFEND + 1
IEND = NDAHY
TYPE = HFAT
ASSIGN 2300 TO NRET
G0 TO 4000
2300 CONTINUE
IF( NSEOR FO., 0 ) G 10 2900
IF((DPTINNS +AND. 10R) GTs O ) GO TO 2400
IF( LTH «GT. ARGEND ) GO TD 2900
IF( MODEF) .LE. NDAH ) . GO TO 2900
2400 CDNTINUE
¢ .
Cho sk pksbwn ks -
o RRING IN THE ROUMDAPY NODE =-PCS-
c
JF( MSEDLGELNSEQR ) GO TO 242C
¢ JF (NLINF,REL43) CALL TOPLIN
NI IVE = MLINE+S :

WPITFE( NUTPIIT, 2411 )
2611 FNPMAT( #0+44CAUTIING+ =0OMADP= INSUFFICTENT AREZA IN =-TISEC=(PCS)*
1 * APRAY T7T ALLOW A ROUNDAPY NODF MAP.* / 14X
s * A -ONFT- PREFODPMEN NN THIS NETWNRK WILL THUS RF INx
3 * FPRNP,* )
GN TD 290C¢C
2420 CNNTINUE

csc
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CALL READAK (NRIN(1),ISEQ(1),NSEQB,PCSB)

1PKWPD = 1

LGLY . 15
(o
C##*#*tt#*t#t**#**##
¢ SET UP FNP THE BDUNDARY NODE PASS
¢
' MASKO = 308

MASK] = 108

ISTART = IEND + 1

T1END = NNT

TYPE = BOUN

ASSIGN 2810 TN NRET

GO TO 4000

2810 CONTINUE
c
C‘t‘.#tt*t*#‘#t*t#t#
c PESTNPE THE NORMAL =PCS~-
€

CALL READAK (NRID(1),ISEQ(1)sNSEQ,PCS)
2000 CONTINUF

r

(ﬁ'itiitttititi‘#t*t

c AL CALCYLATINNS FNP QMAP HAVE BEEN PPEFNPMED, CHECK FNP A
C -OMET= PRIMT PENNZST,

¢

TE((rPTINNS (ANF, 2(P) +FO, C ) GN TO 9090
(a CALL TRPLTIWM : csc
WPITF( NUTPUT,20CL1 ) NNT, TIMFN
3001 FORMAT{*=%,32X,%#A QNET ON A #,I6,% NNDF PRORLEM AT *,G613.6»
* * (TIME UNITS).*s//51BX,
*THE TOTALS OF THE VARIQUS HEAT TRANSFER MODES (ENERGY *,
®*UNTTS/TIME UNIT) ON EACH NODE ARFese¥ )
WRITE( OUTPUT» 3002 )
3002 FNRMAT(*DINPUT (INTEPNAL)®, 12X, *LINEAR*,BX,*LIN 1-WAY*s6Y)

* »

* *OADIATION®, BXs*HEAT*, 7X» *NEGATIVE INTERNAL*,3X,
* ®RALANCE NN#, /37X *NODE*, BX, ¥TYPE*,4Xs3(* TRANSFER*,6X),
* ®SOURFE/SINK#,5X, *ENERGY CHANGE*,8Xs *NODE*s/»
* 1X16(#~#) ) 1XE (#=t) 3 2X4(¥mmmmmmncnccae &),
* 17(%=%),2X913(%=%) )
NL INF s NLINE + 9
sonst = 0.0
sonstl = 0,0
sonse = 0.0
SONS = 0.0
SCTENP = 0.0
ONETOTL = 0.0
THAR = 0
CALL WEDF (ONETF(1),1)
CALL RWIND {ONETF(1))
?“"i"li’t!i*iﬁﬁ'*. .
¢ COINT THE Ab oY £R3 DYERNSIAN ANL APTTHMETIC NODES.
r

M e T
CALL SFANSY (CMFTE(]),CRFTNI1), 59 LMNGJFNF)
IF(JENFLGT.0) GO TO 3400
IF( NODEO .GT. NDPA ) GO TO 3500
IF (NLINE,LT.47) 6O TO 3300
¢ CALL TOPLIN csc
WPITF( NUTPUT,3002 )
NLINE = NLINE 4 &
3200 CONTINDE
CIENP = =CTENR



68
APPENDIX A, CONTINUED

NLINE = NLINE + 1
WRITE( OQUTPUT,»3301 ) ONETD

3301 FORMAT(IXIG6s* (%16,%) *AR,4(G13,652X)»2XG13.694X561346)
sonstL = SODSL + ODSL

sonstLl = SODSLY + QDSL1
SODSP = SODSR + QDSR
soDsS = SQDS + 0ODS
SCIENR e« SCIENR 4+ CIENR
ONETODTL = ONETOTL 4 ONETT
60 70 3100
3400 CNNTINUE
¢
(2232232232232 22223
c END OF FILE ON ONETF
c
IHAB =1
C
3500 CONTINUE
c IF (NLINEJ.GE.&41) CALL TOPLIN ’ csc
WRITE( OUTPUT,3501 ) SONETD
3501 FOPMAT(//7510Xy*TOTALS OF DIFF #,4(*=m—cemmecm=e— %),
LA 17(%=%),2X513(*%=%),/,10¥,*AND ARITH NODES *,
b 6(R13.,692X)32X9G134694XsG134hs// )
ML INF = NLINT + &
IF( THAR ,FO, 1) GG TN 9999
Sorcy = 0,0
sonse = 0.0
seest? = C.0
SCTIFt2 = 0.0
sonre< = C.C
oreTeTL = 0.0
croIn 37086
LIS CONTINMNNE
¢
2322232223222 2222 2
C PRINT THF ONFT FNR THE HEATER AND BOUNDARY NODES
C

CALL REANSO (ONETF(1)sONETD(1)»9,LNGyJEOF)
IF(JFOF.GT.C) GO TO 3900
3700 CNNTINUE
IF (NLINELLT.47) 60 7O 3300

4 CALL TOPLIN csc
WPITE( OUTPUT,3002 )
NLINE = NLINE + 4
3800 CANTINUE
NLINE = NLINE + 1
WPITE( OUTPUT,3301 ) ONETD
sonsL = SODSL + QDSL
SONSL1 = SODSL1 + ODSL1
SODSP = SODSR + ODSP
sons = SOBS + 0ODS
SCIENR » SCIENP + CIENR
QNETOTL = QNETOTL + ONETY
60 TO 3600
3000 COMTINUF
¢
CRErAspad etttk en ks
3 END OF FILE NN —ONETF-
3
3 IF (NLINE.GE.45) CALL TNPLIN csc
WRITE( DUTPUT,3901 ) SONETD
3901 FOPMAT(//s9Xs*TOTALS OF HEATER *p4(#—-ccecmcecan= *),

* 17(*%=%),2X»13(*=%),/,9X,*AND BOUND NODES *»



¢

4000

THATIAADS OO

4100

4200

4300

4400

4500

4600
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4(G134¢692X)92X5613¢654%5613.6 )

CNAMNTINUE

GO TO 9999

69

heokkkkkkkkkk kb dokkkkhkd kb kkrd kb ko ko kkk kR a kR Rk kT k%

»*

* LOGIC FNR THE OMAP CALCULATIONS AND ONET DATA TAPE

*

*
»
L

whdhhkkbhokdk kb bk kk kb k ks kb bk ko kokk Rk hkk ke kb k%

npY = NPTIONS ,AND, MASKD
I0PSM =0
IF((DPT +EO., 20R) +AND. (KOUNT .GT,.
DD 7000 LOP = ISTART,IEND
NODEO = NODEO + 1
PRINT = OPT LAND. MASK1
CAMTINUE
IF( DPT +GTe O ) GO
CONTINUE
IF{ NODEO LT« NNDE1 ) G0
IF( NDDEO «GT. NNDE1 ) Gn
PRINT =1
G0
CONTINUE
LTH = LTH + 1
IF( LTH +GT. ARGEND ) GO
NODE1 = IX{LTH)
GO0
CONTINUF
IF{ LGLT oLT. 15 ) G0
CALL UNPACK
LGLT =0
CAMTINUE
LGLT = LGLT + 1
INFN = INFIGT( LGLT )
TF((INFN (AND. 1B) L EO0. 1) 6N
GO

CONTINUE

CHRvtrdtshttsbbnns
SAVE THE INITIAL IPKWRD AND LGLT FOR THIS NODE

C
c

c

47¢0

4PC0O

4900

IPKWEDS = JPKWRC=~7
LGLTS = LGLT

MOpF = ND{ NDDFO )
JF( TOPSN LEOQ. C )
CONTINUF

IF( MNDEC LT, NDDEY )

IF( NNNEC GT. NNNEY )

PRINT =1

CRNT INUE e
LTH = LTH +
IF( LTH GE. APGEND
IF( LTH .6T. ARGEND
NADF1 = IX( LT
CNANTINUE

IF( PRINT LE0. C )

CRRbsbbhakhhsrtndnny
PPINTING THE FIPST PART QOF -0MAP= PPINT QUT

¢
¢
c

CALL TOPLIN

1
)
)
H

)

0)) IQPSN = 1

T0

T0
T0

T0

70
T0

70

T0
T

4600

4400
4300

4600

7000
4400

GO TN 4900

60 TN 4900
GN TN 4ROO

GD Th 4900

IOPSN = O
GOTO 49500

6N TO 4700

G0 70 600C

CcsC
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c WRITE( OUTPUT,5001 ) NODE,TYPE,NODE,NNDEO, TIMEN, TSTEPU cs¢
C5001 FORMAT(%0*,58X,*NODE*,165//> csc
C * * A OMAP OF INPUT #*,A6s% NODE *,16s% (INTERNAL®, 16, csc
C * *) AT %,G13.69% (TIME UNITS) OVER A TIME STEP OF *,G613.6s CSC
C * *(TIME UNITS)e*y/ ) csc
TEMPN = T( NODEO )
TF(ILITRAN +GT« O) «AND. (NODEO .LE, NDPA)) GO TO 5100
C WRITE( OUTPUT,5002 ) NODE,TEMPN csc
€5002 FORMAT(* THE TEMPERATURE OF NODE *,Y6,% IS *,G13.65*% (DEG.)* ) csc
G0 TO 5300

5100 CONTINUE
TEMPO = EXTRA( ITNTH4NDDEO-1) + ABSZRO
WPITE( OUTPUT,5101 ) NODE,TEMPQ, TEMPN

5101 FORMAT(* THE TEMPERATURE NF NODE *,16,

* * AT THE START OF THE TIME STEP WAS *,G13.6,
* * (DEG)» AND *,G13.6,% (DEG) AT THE END,* )
5300 CNNTINUE
NLINE = NLINE + 5
IF{ TYPE .NE. DIFF ) G0 TO 5900
¢
CHed b sk krkbn kg
c SUM CONDUCTANCE FNR NODEO
3
ShmGL = 0.0
SUMGPL = 0.0
5400 CONTINUE
IF( LGLT JNE. 15 ) 60 TO 5500
CALL UNPACK
LELT =0
55C0 CONTINUE
LGLT = LGLT + 1
NG = LGILGLT)
NT = LT(LGLT)
INFD = INFNGT(LGLT)
6NG = GU NG )
¢
Chbkt kbt bbbk ¥k
¢ CHECK FOR CONDUCTNP TYPE
¢
IF((INFOLANDW4R) NELO) 60 TO 5600
c
(2 232223222322 23223 3
¢ LINEAP
¢
SumMGL = SUMGL + GNG
GO T0 5700
5600 CONTINUE
¢
Crrn bbbtttk
'y RADTATION
c .
T1a = T{ NODEO ) - ARSZRO
TNTA = TU NT ) - ABSIRO
SUMGRL = SUMGRL + GNG*(TNTA%#2 + TIA®*2)%(TNTA + TIA)
5700 CONTINUE
¢
[ E2 X232 2022222
¢ CHECK FDR MNRE ADJOINING NODES
¢
IF(CINFN (AND, 1R) .FQ, 0 ) 60 TN 5400
¢
Ched sttty
¢ CHECK FOR ZERD SUM OF CONDUCTORS

¢



5701 FORMAT(*0++CAUTINN++ THE SUM OF CONDUCTORS ATTACHED TO INPUT *,
* *NNDE *,15,% IS NOT GREATEP THAN ZERD.* )
SUMG = 1.E300
58C0 CNANTINUE
CsSG = C( NODEQ )/SUMG
C MRITE( DUTPUT, 5801 ) N0ODEs, C( NODEO )» CSG
C5801 FOPMAT(*OTHE CAPACITANCE OF NODE*,I6s* IS #*,G13.6»
c * * (ENEPGY UNITS/DEG)s AND THE CAP./SUM OF CONDUC IS *,
C * G13.69% (TIME UNITS)W* )
NLINF = NLINE + 2
c

APPENDIX A, CONTINUED

SUMG = SUMGL + SACNST*SUMGRL

IF( SUMG «GT. 0.0 ) GO 7D 5800
NLINE = NLINF + 2

WRITE( OUTPUT,5701 ) NODE

(€1 2222222222220 2T ]

PRINT THE NNDE CONNECTIOMS

CONTINUE
WRITE( OUTPUT,5901 ) NNDE

FOPMAT (*=%,42X,*THE ADJOINING NODES TO NODE #,155% ARFEeeo®*s/>
IX2(*INPUT (INTERNALI*T7X),eX*CONDUCTOR*6X

71

*HEAT TRANSFEP RATE#*,5X,*%TEMPERATUPE OF*,/s7Xs*NODE*, 7YX,

*TYPE®, 5%, «CONNDUCTOR*s TXs*TYPE#,BXs#VALUE*»5X,

*(EMFOGY UNITS/

OMNOND
* % BN

NLINE
CONTINUE

= NLINE +
6000
C

CHkkddkpkaidkkkok ko

TIME UNITS) ADJDIMING NODE*/1X15(%-%),

IXE(*=%), 1X16(#=%), 1 X9 *=%), 1X13(*=%),1X25(*=%),1X14(*=%)

6

C RESTCPE THE NODE POINTERS TN THE ~PCS- .

¢
LGoLT = {6GLTS
IPKWPD = IPKWRDS
CALL UNPACK

c

Coentderbnbrbrdinss

c COMPUTING INSTANTANENUS HEAT RATES FNP EACH CONDUCTIVE PATH

¢
orsi
apse
onstl
aps
TETA
IFt TYPE W NE.

0.0
D.0
0.0
0.0
o'o
ROUN )

oNnsS = O( NOPEQ )

TIA = T( NODEQ ) = ARSZPN

6100 CNANTINUE

IF( LGLT JNE. 15 )
CALL UMPRCK

LGLT = 0

6200 CNONTINUE

60 TO 4200

LGLT
NG

NT

GNC
TNTS
NCAC
INFO
TYPEN
IF( MY
IFL KT
IF( M7

1w

IFC L1v

LALT + 1
LGCTLGLT )
LTC LGLT )
G NG )
TONT ) = ABSZRD
IX( IGDRCT#NG )
INFIAGT( LGLT )
= RPN
oLE. NDAH )
«LE. NDPA )
«LE. NND )
= INF'] .ANDI 6‘,
+EO0. 0 )

TYPEN
TYPEM
TYPEN

HEAT
ARTH
DIFF

TYPFC

REG

csc
csc
Ccsc
csc

csc
csc
€sc
csc
csc
csc
csc



72

APPENDIX A, CONTINUED

IF( L1W +EQ. & ) TYPEC = RAD
IF( L1¥W .FO0. 2 ) TYPEC = REG1W
IF( L1V EQ. 6 ) TYPEC = RAD1W
IF((INFOLAND4B) NEL.O) GO 7D 630¢C
¢ '
Chemb bbbk hbbhhhbkn
c LINEAR CONDUCTOR
(o
HT = GNG*(TNTA -~ TIA)
GO TO 6400
6300 CONTINUE
C
CREkbddhk ks kKt hhd s
C RADIATION CONDUCTNR
C
HT = GNG*SBONST*(TNTAX*4=-TIA*%4)
6400 COMTINUE
C
CHspmmnmbbnehhhhhhs
(o KEEPING TRACK OF SUMATIONS DF.ss
C TNTAL HEAT TRPANSFFReseescscessoonsaODSL
C TNTAL RADIATION HEAT TRANSFERseseeQLSF
C TOTAL LINEAR 1~-WAY TRANSFFR.seaaes0DSL1
C
IF( L1IW +EQse 0O ) QDSL = ODSL + HT
IF(C LIW €0, 2 ) QDSL1 = ODSLY + HT
IF(C L1W «GTe 2 ) QDSP = QDSP + HT
IF( PRINT LEOQ., O ) GN T0 660C
N
(23323223322 232333 2 2
¢ PRINT SECOND PART OF OMAP PRINT NUT
C
IF (NLINELLTL47) GO TQ 650C
C CALL TOPLIN
C WRITE( OUTPUT»5901 ) NODF
NLINF = NLINE + &
6500 COMTINUE
NLINF s NLINE + 1
C WRITE( OUTPUT,6501 ) ND(NT)y NT, TYPENs NCACy NGy TYPEC, GNG,
C 1 TINT)
C&6501 FOPMAT (1Y I6s* (*Ih,%) %AR,T6y% (*T6,%) *A10,G13.69
C * 2(7%X»G13.6) )

WRITE( OUTPUT, 6501 ) NODFs NDINT), HT
WRITE( NUSER2,A501 ) NODE, NDP(NT), HT
6501 FORMAT(1X,T4y6XsT4,6XsG1346)
6600 CONTIMYF

TF(LINEC +AND. 18) .EQ. O ) 60 70 6100
c
(2222123232022 282
c CALCULATINN NF NEGATIVE RATE OF CHANGE OF THE INTERNAL ENERGY
¢ )
CIENP = 0.0 .
NPCIE =0
IF( ITRPAN LEO. O ) 6N T0 6700
IF( NODED «GT. NND ) G0 TO 6700
NPCIF -1
CTENF = CINIDEC) * (TIA - EXTRA(ITNTHeNCDEO=1)) / TSTEPU
IF( TSTEPU .FO,. 0.0 ) CIENP = 0.0
6700 CONTINUE
IF((NPT AND. 20B) .EO. 0 ) GO TD 6RO0
y
(1232322223223 22232
C WPITE NUT THF FILE FOR «QONET-

c

csc
csc

HT,CSC

csc
csc
csc
¢sc
csc
csc
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ONETT = ODSL + QDSL1 + ODSR + QDS - CIENR
CALL WRITSO (ONETF(1)sONETD(1),9)
6800 COMTINUE

IF( PRINT L,EO. C ) GO TO 7000
c
CReScR kR y Rk ks
c PRINT THE THIRD PART OF =-QMAP- PRINT DUT
c
c IF (NLINE.GE«36) CALL TOPLIN
C WRITE( AUTPUT, 6900 ) NNDE,ODSL,0DSL1,0DSR

C6900 FORMAT(*0%*,47X,*THE TOTALS ON NODE ¥3165% APE.eea®y/>
21Xy *LINEAR HEAT TRANSFER (CONDUCTION/CONVECTION)eee *»
Gl3.6s/,
21Xy *L INEAR 1-WAY TRANSFER (ENTHALPY TRANSFER)eesses *»
613.65/»
Z1X*RADIATION HEAT TRANSFER¥24(*,%),1XG13.6)
IF( NNDEOJLELNDAH ) WRITE( QUTPUT,6901 ) oDsS
6901 FNPMAT(21X*HEAT SAURCE/SINKS APPLIED*22(*,.%),1XG13.6)
TETR = ODSL + ODSL1 + ODSR + QDS
c WRITE( OUTPUT, 6902 ) TETR
6902 FNPMAT(68Xs15(%~%),/,69X,613.65% ENEPGY UNITS/TIME UNIT* )
IF( NRCIE .FO0, 0 ) GO 7D 7000
WRITE( QUTPUT,6903 ) CIENR
6903 FNPMAT(21X#LESS THE INTEPNAL ENERGY CHANGE®* 16(%,*%),1XG13,6)
TETR = TET3 ~ CIENP
¢ WPITE( DUTPUT,£902 ) TETR
T0C0O  CONTINUE
71CC  CANTINUE
GO TN NPFT, ( 2100, 2200, 2300, 2810 )
999G  CNNTINUE
NLINE = 60
CALL NAJFLD (LDCFUEXTRAINTH)),4)
CALL CLDSEY (ONFTF(1)41,0)
PETUFN
END
SURFNUT INF CNTRL(PLOCINSXToYTosXCrYCr ISTAsIFINY
PIMENSION XNDDES(R,B), YNNDES(B,8)y, PSURF({E8,8)
DIMENSTNN TCAL(36)»PSUR{696)s5G(24)sR{24) s THOLD(10B)
DIMENSTON PLOCIN(B152)s XT(RI),YT(2)

LR 2R B B 2

TRAMSX(THETA»Y»YsXC) = COS(THETA)®X — SIN(THETA)*Y + Xr
TPANSY(THFTA, X, Y,YC) = SIN(TUETA)#Y + COS(THETA)*Y + YO

De = ,5325

ns = 1.0

XLENGTH = 6,nk5

ANGLE = 45,0

PI = 3,1416954

THETA = ANGLE*PI/180.

SO NM

CALCULATE NDDE POSITINNS

D0 30 J=1,8

N0 2C T=1,4

XNOPFS(I415J) = DO+ (I=1)%pS
2C CONTINUE

XMODES(1s4) = 0,.C

XNADES(Ryd) = XLENGTH
30 CONTINUE

DN 40 T=1,8

DN 0 J=1.6

YMNDES(T,J041) = DO+(J~1)#nS
50 CNNTINUE

csc
Ccsc
csc
cscC
csc
csc
cscC
cscC
csc
csc

csc
csc

csc
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YNNDES(Is1) = 0.0
YNODFS(1,8) = XLENGTH
40 CONTINUE

¢ CALCULATE SURFACE PRESSURES OVER THE SUBJECT TILE
(o
C CALL PNTERP(PLOCINS XTs YT, ISTA,TFIN)
DD 60 1=1,8
DN 70 J=1,8
YN = TRANSX(=THETAs XNODES(I,J)s YNODES(I,J)sXC)
YN = TRAMSY{~THETA, XNODES(I»J)s YNODES(IsJ)sYC)
CALL PRESNN(B81yXT»2,YTs815PLOCINSXNs YN, PPES)
PSURF(I,sJ) = PRES
70 CONTINUE
60 CNNTINUE
on 61 Is=slsé
DN 62 J=ls6
PSURP(I»J) = PSURF(T41,J+1)
62 CONTINUE
61 CNNTINUE
¢

CALL PMITAS(THNLN,G,R)
ne 160 I=1,36
TCAL(T) = THOLDI(I)

100 COMTINUE

CALL CALFM(TCAL,R»PSUR,R)

PETUPN

EMD

SURRNUTINE PNTERP(OLOCINy XT, YT, ISTASIFIN)

DIMENSTON Y1(50)s YI(50)s PLNC1(50)

NIMFNSINN X2(50), Y2(50), PLNC2(50)

DIMENMSTION TITLE(B)s YP(S50)s TEMP(50)

DIMEMNSIOM PLOCIN(RL,2)y XNDDES(150)» YNODES(120)
DIMENSTIDN XT(P1l), YT(2)

DIMFMSION XLINC{16),YLINC(1E)

PEAD INPUT DATA

N aNeNe X

PEAP(E,100) (TITLE(I)y I=1,F)

PEAN(S, 20C) NPUN,X4ACH,PHTI,0PSF,PPSIA

WRITE(65,250) (TITLE(I), I=1,R)

WRPITE(65260) NPUNyXMACH,PHI,OPSF,PPSTA

WRITE(£,270)

REAN(E,260) N1

DN 10 Is=1,N1

REAN(5,300) Y1(I), Y1(I}, PLOCIC(I)

WRPITE{&,2P0) NRUN,X1(T),Y2(1),PLOCI(T)
10 CONTIMUE -

READ(5,290) N2 -

nn 20 T=1,N2 )

PFAD(5,300) X2(J)s Y2(I)s, PLOC2(T)

WPITE(652R0) NRUNsX2(T)sY2(1)sPLOC2(T)
20 CONTINUE

1¢n FOPMAT(BAYIO)
200 FNFMAT(A4sF10445F13425F10415F1043)
25C FNPMAT(1H ,AA10)

260 FCPMATIIH 9/% RUN MACH PHI o pH /% NUMRER
1 PEG. PSF PSIA"/1H »T14eFO.6,FR,25F7.,1,F9.0)
270 FNRMAT(1M »//" RUN X Y P-LDC"/" NUMBFR

1 PSIA™)
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FNPMAT(I5)

FORMAT(F12.55F1245sF12.3)

FORMAT(1IH ,A453F12.5)

DETERMINE THE PANGE DVEP WHICH THE DATA SETS APRE T0

BRE INTERPOLATEN. OUTSIDE THE RANGE THE DAYTA 1S

EYTRAPOLATED WITH STRAIGHY, FLAT LINFES.

XSTAPY =IFIX(X1(1) + .5)

XSTAR?2 = TFIX(X2(1) + .5)

IFIXSTARL +LTe X1(1)) XSTARLl = XSTARL + .5

IFUXSTARZ LT, X2(1)) XSTAR2 = XSTAPZ +.5

WPITE(6s24) XSTARLyXSTAR2

FORMAT(IH ,"XSTAP1e",F12,55" XSTARZ=",F12.5)

XSTNP1 = IFIXY(X1({N1) + ,.5)

XSTOP2 = TFIX(X2(N2) + 45)

IF(XSTNP1 .GT. X1(N1)) XSTCP1 = XSTOP1l = L%

IF(XSTAP2 .GT. X2(N2)) XSTDP2 = XSTOP2 = 5

WRITFE(6,31) XSTNP1l,XSTNP2

FORMAT(1H 4"XSTOP1=",F12.5," XSTOP2=",F12.5)

YT(1) = Y1l(1)}

YT{2) = Y2(1)

INTFPPOLATE THE TWY DATA SETS TN A PEGULAP GRID

USING CURIC SPLINFS. (AKCLIR)

SIGMA = 2,5

ISLPSW = 3

FIPST DATA SET

CALL CURVI(Nl’Xl’pLUCIQSPLllSPLN!ISLPSV,YP)TF"P,SIGHA)IERD)
IF(IERPP=1) 50440569

nO 40 K=ISTA, IFIN

I=K-1STA+]

XT(I) = S5%x(K-l)}

IF(XT(T) +LTs XSTAR]) PLOCIN(T,1)=CURV2(X1(1),N1sX1,PLOCL,YD)
1 SIGMA)

IF(XT(I) .GE. XSTARL NP, XT(I) .LE. XSTOP1l)

1 PLOCIN(I»1)=CUPV2({XT(I)sN1,X1,PLOCLsYP,SIGHMA)
IF(XT{I) «GT, XSTOP1) PLACIN(I,1)=CURV2{X1(N1),N1sX1sPLOCLsYP,
1 SIGMA)

CONTINUE

SECOND DATA SET

CaLL CUQVI(N?oXZ;PEDC?)SPLI,SDLﬂslSLPSU,YPyTEHPpSICHADIEPF)
IF(IEPR=1) 90,60, 6)

DN 110 K=ISTALIFIN

Task=]STA+]

XT(I) & (S5%(k=1}

IF(XTI(T)Y LT XSTARZ) PLOCIN(T,2)=CURV2(X2(1)sN25X2)PLNC2sYPy
1 SIGMA}

IF(YXT(T) .GE. XSTAR2 .OR, XT(T) .LFe, XSTOP2)
1 PLOACIN(I,2) = CUPV2{(XT(I)sN2,X2,PLOC2yYP,SIGMA)

IF(XT(T) «GT. XSTOP2) PLOCIN(I,2)=CURV2(XZ(N2)sN2,X2sPLOC25YP,
1 SIGME)
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110
60

100
200
30C

40C
600
700
800
900
1000
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20
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CONTINUE
CONTINUE

IF(IERR =1 LEO0, O) PRINT IEPP

IF(IFPR =1 .FO. 1) PRINT IERR

RETURN

END

SURRNUTINF PRESND(NXsXsNY Y, MAXF,F X0, YD, PPES)
DIMENSTON TPT(2),IMPDER(2)sX (NX),Y(NY)sF(MAXF,NY)
IPT(1) = -1

IPT(2) = -1

TORDEP(1) = 1

INRDEP(2) = 1 v
CALL TRI(NXyXsNYsY,MAXFsF,IORDER, IPT,X0,Y0sPRES, IEPR ;s
60 TN(10G,»2005300,400),

WPITE(6,60C)

60 T 500

WPITE(6,700)

G0 TN 500

WPITE(€,800)

&0 TN 500

WRITE(£,900)

FORMAT(1H »

FOPMAT(IH ,

FPRMAT(1IH ,

FNRMAT(1H ,

FORMAT(IH »117,1H,,F12.351H, »F10.152F12.5)

RETURM

EMD

SUBRDITINF LANG(XCyYCyANGLE ) XLENGTH, NS, D0 »XNCDES » YNODES, NNADES,N)

DIMFNSTOM YNODES(NNDODES), YNONES (NNONES)

TPANSY(THFTAs X, Y9 XC) ® COS(THFTA)*X — SIN(THETA)*Y + X(
TPANSY(THETAsX,Y,YC) = SIN(THETA)®X + COS{THETA)*Y + YC

XNTL = FLNAT(NNODPES)/FLOAT(N)

NTL = XNTL + .S

TNTAL = XNTL*®YLENGTH

PT = 3,14159623

THETA = ANGLE*PI/180.0

Y = 0,0

XRFF = 0,0

DN 20 J = 1,NTL

PO 10 Ts=lyN

¥ = DO 4 (I-1)*DS + XPEF

IF(XY «GTs TOTAL) G7 TN SO
XNODES((J=1)%N+T) = TPANSX(THETAsX,Y,XC()
YNODES((J=1)*N41) = TRANSY(THFTA,X,Y,YC)
FOPMAT(1H ,F12.5)

COMTINUE

XPEF = X + DO

CONTINUE

COANTINUF

RETURNM

FHD

SUBFOUT INE SHOPT(XC»YCoANGLF s XLENGTH,DS»DOs XNODES, YNDDES,NNODES )

DIMENSTION XMONES(NNODES), YNODES(NNNDES)

TPANSX{THETA»X,Y,¥C) = COS(THFTA )XY ~ SIN(THETA)*Y + XC
TRANSY(THFTAX,Y,YC) = STN(THETA)%®X + CNS(THFTA)*Y + YC

PI = 2,14159623
THFTA = ANGLE#PI/1R0.0
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10

10
100

X = 0.0

APPENDIX A, CONTINUED

DD 10 I = 1,NMODES
Y = DO + (1-1)%DS
= TRANSX(THETA»XsY,»XC)
= TRANSY(THFTA,XsY,YC)

XNODPES(I)
YNDDES(T)
CONTIMNUE
RETURN
END

SUBROUTINF GENPT{XREFs YPEFsXLENGTH, XLINC, YLINCsN)

DIMENSTINAN XLINC(N}»YLINC(N}

DLENGTH = XLENGTH*SOPT(,.5)

XLINC(2)
YLINC(2)
XLINC(]1)
YLINC(1)
XLTIHC(3)
YULINC(3)
XLINC(G)
YLINC(&)
XLIMC(S)
YLINC(5)
XLINC (&)
YLINC(6)
XLINC(7)
YLINC(T)
XLIMNC(])
YLINC(R)
XUINC(9)
YLINC(Q)
XLINC(10)
YLINC(10)
XLINCI11)
YLIMC(1])
YLINC(12)
YLINC(12)
XLINC(13)
YLINC(13)
XLINC(14)
YLINC(14)
XLTIHC(15)
YLINC(15)
YLINC(16)
YLINC(16)

XREF = 1,5%DLENGTH
YREF 4 1.54DLENGTH
XREF = 2,5%DLENGTH
YPEE 4  5%DLENGTH
XRFF

YREF + 2, #DLENGTH

YPEF + 1.5%DLENGTH
YREF 4+ 2,E%DLENGTH

YLINC(1)
YLTNC(1)
XLINC(L)
YLINC(1)
XLINC(1)
YLINC(])
XLINC(L)
YLINC(1)
XLINC(2)
YLTNC(2)
= XREF

= YPEF

= XLINC(?)
= YLINC(2)
= XLINC(2)
= YLINC(2)
= XLINC(3)
= YLINC(3)
= XLINC(3)
= YLINC(3)
= XLINC(3)
= YLINC(3)
= XLINC(3)
= YLINC(3)

DN 10 T=},16

CANTINUE

FAPMAT(1H ,2F12,5)

RETURN
END

P+ 1 +1 4+

I+ 1+ 01+ +1 4+«

DLENGTH
DLENGTH
2.0¥DLENGTH
2. 0*DLFENGTH
3.0%DLFNGTH
3.0%NLENGTH
«SENLENGTH
+5*DLENGTH

2+5%DLFNGTH
2+ 5%DLFNATH
3.5%DLFNGTH
35*NDLENGTH
«5*DLENGTH

+S¥DLENGTH

1.5%DLENGTH
1.5%DLENGTH
2, S*DLENGTH
24 5*DLENGTH
3.5*DLENGTH
3.5¢DLFNGTH
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SURPOUT INF FINDND(X?oYCpANGLE:XLENGTH’DS’DO’XNFDESvYNODES’NNDDFS)

DIMENSION XMONES(NNONFS) s YNONES(NNONES)

TPANSY (THETA,X,Y,XC) = CNS(THETA)*X=SIN(THETA)*Y4+XC
TRANSY(THFTA) X5 Y,YC) = SIN(THFTA)*X4CNAS(THETA)*Y+YC

N = NNODFS/4,0
PIT = 2,1415%654
THETA = ANGLF*PI/180,.0

SIPE 1
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Nl = 1

- N2 = M

23

10

20

30

40

DO 10 I=N1,N2

X = 0.0

Y = DO+(I-1)*DS

FOPMAT(1H »4F12,5)

XNODES(I) = TRANSY(THETA,X,Y,XC)
YNODES(I) = TRANSY({THETAsX»Y,»YC)
CONTINUE

SIDE 2

N1l = N2 4+ 1

N2 = N1 ¢+ N -1

11 = 1

DD 20 T=sNl,N2

X = DO + (I1-1)%DS

Y = XLENGTH

XNODES(I) = TRANSX(THETA»X»Y,XC)
YNONNES(TI) = TRANSY(THFTA»X»Y,YC)
I1 = 71 + 1

CONTIMUE

SINE 3

N1l = M2 4+ 1

N2 = N1 + N =1

I1 =1

PO 30 I = N1,N2

X = XLENGTH

Y = XLENGTH = (DO+(11-1)#%0DS)
XNNDES{I) = TRANSX{THETA, X,Y,XC)
YNANES( 1) = TRANSY(THFTA,X»Y,YC)
11 = 11 + 1

CNHTINUF

SIDE &

Nl = N2 + 1

N2 = N1 + N = 1

11 =1

DO 4C T = N1yN2

Y = XLENGTH = (DO+(I1-1)%*DS)

Y = 0.0

XNADES(I) = TRANSX{THFETAX,Y,X()
YNODES(I) = TRANSY(THETAsX,Y,YC)
11 = 11 +1

CNNT INUE

PFTURN

END . _

SURPNUT INF CALFM{T»GyPSUR,R)

REAL T(36)s PSUP(6s6)s PTBL(GsA)s AlbBeR)y FL24)y GM(24),
H{24)y FX(24)y FY(26), MX(24), MY(24)s R(24),
Gl24)y MXX, MYY, M2Z, MXTDT, MYTOT, MZTOT,KS

SURPNITINE TN CNMPYTE THF FORCES AND MNMENTS
uenNM THE THEPMAL PROCTECTICN SYSTEM (TPS) TILES.

NAMELIST/SHNCK/Us RNy XMU, XSHNCK ) XZEPN,KS,DELTAXy DTILEs FLASIGH
PFAD AND PPINT INPUT CONSTANTS Fenm SHNCK MAMELIST
FLOSIGN=1.0

PEAN({T, SHNCK)

WOITE (65 SHOCK)
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200
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APPENDIX A, CONTINUED

I=0,

EPS = ERROR CRITERIA FOR SKIN FRICTION COMPUTATION,.

EPS=1,F-04

XLTILE = DISTANCE ALONG DIAGONAL OF THE TILE
WHICH IS THE X=-AXIS LENGTH.

XLTILE=6.%SORT(2,)

THE TILE IS DIVIDEDN INTO 36 SMALLER DIVISIONS.

A DIVISINN OF A 6 X 6 TILF HAS AN AREA OF 1.

ARRAY TA' CONTAINS THE AREA NOF EACH DIVISION.

DO 100 M=1,6

N0 100 N=1,6

A{MyN)=],

GRAV = ACCELERATION DUE TN GRAVITY (FTISEC**2).

GRAV=32,2

tPTBLY CONTAINS THE TILE BOND LINE PRESSURES

THAT WERE CONTAINED IN 'TY,

nn 200 M=1,6

DO 200 N=1l,6

I=1+1

PSUP(M)N)=T (36+4T)

PTRLIMyN)=T(I)

CALL PRTOUT(R,G»PSUP,PTAL)

CALCULATION OF THE NORMAL FORCE.

FMe0,

DO 30C Ms=1,¢

N0 30C N=1,6
FMafM4(PTRL(M,N)=PSUR(MyN)I*A(M,N)

CALCULATION NF THE MOMEMT ABQUT THE Y=AXIS.

MYX=0.

DN 400 M=l,€

DN 400 N=l,6

Ys(M=N+6,)1¥S0PT(24)/20
"YX-"XX#(PTBL(H;N)-PSUQ("pN))*A(“,N)t(XLTllE/Z--Y)

CALCULATINN OF THE MOVENT ABOUT THE Y=AXTS.

MYY=(C,

DN 500 M=1,6

DO 500 N=1,¢

XI(HON—I."SOPT(ZO,/ZU
“YYINYY4(DTBL(“’N)-PSUQ(“DN))‘A(M,N)*(XLTILE/Zo-Y)
MZZI=0.

CALCULATINN OF THE GAP MOMENTS ABOUT THE X AND Y
AXTS AND CALCULATIIN OF THE GAP FORCES 1IN
THE Y AND Y DIRECTION.

GMY=(, -

GMY=(0. :

GFX=0,

GFY=0.

nn 600 T=1,24

RAW GAP FNRCF.
F(I)m{R(1)=G(T))/2.#DTILE+G(II*DTILE
RAV GAP MOMENT,
GMIT)=(R{T)=G(I))}/3*(DTILE*#2,)46(I)/2.,%(DTILE**2.)
H(IYsGM(I)/F(T)

CALCULATE THE SIGN OF X AND Y,
SIGNYs=1,

TF (ToGEo7¢AND,T.LEe18) SIGNX==-1,
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SIGNYe=1,

IF (T.LT.13) SIGNYe-1,

GAP FORCE IN THE X DIRECTION,
FX(I)=SIGNX*F{I)/SAPT(2.)

GAP FNRCE IN THE Y DIRECTION,
FY(I)eSIGNY*F(I)/SQART(2.)

GAP MDMENT AROUT THE X-AXIS.
MX(I)e=FY(T)*H(])

GAP MOMENT ABOUT THE Y-AXIS.
MY(I)=FX(I)*H(I)

SUM NF THE GAP FORCES AND MOMENTS,

GFX=GFX+FX(1}
GFY=GFY+FY(I)
GMY=GMX+MY (T)
GMY=GMY+MY(I)
CALCULATE THE GAP MOMENT AROUT THE Z-AXIS.
GM7=0.

J=0,

0N 700 I=1,4

0N 700 II=1,6
J=J+1

XL=3,5-11
GM7=GMZ+F(J)*XL

CALCULATINN NOF THE SKIN FPICTIONAL FORCE IN THE
¥ NDIPFCTION AND THE MOMENT ABPUT THE Y=-AXIS,

SFXSVe0.

SMYSV=Q.

CONTINUE

SFY=C,

SMY=0,

X=XZERD-DELTAY

X=X +DELTAX

XPasY—=YSHNCK

IF (XeGTe(XZEOPD+6,*SQPT(24))) GN TC 850
DELTA®QIT*X*(RHOSUSX/(12,%XNU) ) **(=,2)
XPAT=XP/DFLTA

CALL MTUPP(XPAT,ANS)
CFP=(2,87+1.58%ALNGI0O(X/KS})#*(=2,5)
TWeCFP#RUO*(UU%%2,)/(2.*%GRAV)

TWR=TW*ANS

NELTAAs=2% (X=XZEPN)¥NELTAX+12#%SORT(2.)*DELTAX
IF (XoLE{XZERN+E*SORT(24)/24)) DELTAA=2#(X-XZERO)*DELTAX
DFX=FLOSTGNATWRSNELTAA/14G,

DMY=DFX*DTILF

SFY=SFY4DFX

SMY=SMY4DMY

GD TN ROO

CONTINUF o
ERR1=A3S(SFX=SFYSV)/ARS(SFX)
EFR2=ARS(SMY=SMYSV)/ARS(SMY)

SFXSV=SFX :

SMYSV=SMY

DELTAX=Co5*DELTAX

IF (EPR1.GT.EPS.ORP.ERR2,GTL.EPS) GO TO 750

ENMD NF COMPUTATINN DF SKIN FRICTION FORCE AND MNMENT,

COMRYNING ALL FOPCES AND MOMENTS INTC TOTAL
FPRCES AND MOMENTS UPON THE TILE.
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FXTOT=GFX+SFX
FYTOT=GFY
FITOT=FM
MXTOT=MXX+GMX
MYTQT=MYY+GMY+SMY
M2TOT=GMZ

¢
¢ END OF FORCES AND MOMENTS COMPUTATION.
c

WRITF(6,1000)

1000 FNRMAT(33X,30HTDTAL FORCES AND TOTAL MNMENTS»// />
AGX s SHEXTNT, 11X, SHFYTOT,11X, 5SHFZTOT,11Xs SHMXTOT» 11X
BSHMYTCT,11X, SHMZITOT,//)

WRITFE(652000) FXTOT, FYTOT, FZTOT, MXTOT, MYTOT, MZTOT

2000 FNRMAT(1Xs6(E1648)s/// 1/}

WPITE(6,3000)

3000 FORMAT(11Xs10HGAP FORCESs30Xs11HGAP MOMENTS,///»
ATXs3HGF X5 13Xy 3HGFY» 13X »3HGHX»13Xy
R3HGMY 13Xy 3HGMZ /7))

WRITE(6,400C) GFXy GFY, GMX, GMY, GMZ

4000 FOPMAT(1XsS5(E16.8)s/ /1 1)

WPITE(6,»5000) SFXs SMY
5000 FORMAT(1Xs32HSKIN FRICTION FORCES AND MOMENTS,
Al179TXs3HSFY 313X, 3HSHY s/ /51X 2(E1648)977/1)
WPITE(696000) FM

6000 FORMAT(1X,15HNDPMAL FORCE FMsF1648,7///)
WPITE(65,7000) MXX, MYY, M77

700C FOPMAT(14Y%,20HNNPMAL FORCE MNMENTS,///s

ATX» 2HMX 13Xy 2HMY,13Xs2HMZ 5 //93(EL64BY /71 1)

RETURN

END

SURRPUTINE MTUPP(XsY)

DIMENSINN XCD(31)y TOT(31)

DATA XUn/—H.Oo-'I.Op—b.5’-6.01-5-5:-5.0’-4.0:-3.0:—2.0:

A ~1,0s=0e5s 0e0s Oe5s 1405 24Cs 3e0» 440» 2.0,
R 6,09 T7¢0s PFeOs 9¢05104051045r1140911:521240»
r 12.5913.0013:455,1440/

DATA TUT/I-OOC.0.093:0.98610o9619OoQ2°90.87lvO.750:0.653o

A 0.55010.47910.450)0043610.42910.42996.436,0.454'

B Oo47910.518p0.554’0-5Pbp0.6181Oo700v0-78290.825’

r 0e88250691490¢94690496450497950.989,1,000/

o 900 I=1,20

IF (XDOD{T)elEXsANDJXLLE.XOD(I+1)) GC TO 950

900 CONTINUE
TF (XelTe(=8)e0PaXaGTel4) Ys=l,
PETURM
950 Y-TﬂT(T)+(TnT(I+1)-TUT(I’)*(Y—XHD(I))l(XDD(I#l)-XUD(I))

RETUPH

END

SURPNUITINE PPTOUT(8,G»PSURSPTRL)

NIMENSTION T(72),R(24)56(24)sPSUR(Es6)sPTRLIGIE)

WPITE(6,y3) -
3 FNPMAT(1X»19HR(1=24), TNP NF GAPy/)

K=l

0N 30 T=1,4

NaK

MuK+5

WPITE(6,B8000) (B(J)sJ=NyM)

KmkK 4 h
30 CPMTIMUF

WPITE(hs&)
4 FORMAT(1Xs22HG(1-24)» ROTTOM OF GAPs/)

K=l

DN 40 T=1s4
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50

60
8000
%000

FSTOP

APPENDIX A, CONTINUED

Nu=i

M=K+5

WRITE(65B8000) (G(J)yJIxNyM)

KeK +6

CONTINUE

WPITE(6,5)

FORMAT (1Xs 10HAPPAY PSUR,/)

DD 50 1=1,6

WRITE(659000) (PSUR(I,J)sJ=l,6)
WPTITE(6,6)

FORMAT(1X, 10MARRAY PTRL,/)

DN 60 I=1,6

WRITE(659000) (PTRL(IsJ)yJ=1,06)
FORMAT(6(1XsF16e8)97)
FORMAT(6(IX,F16eR)» /)

RETUPM

END

END
BCD 3FND NF DATA
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MF-¢ RFG
MF 6
2?
0.0
10.0
12.0
14,0
1640
1P.0
10,0
19,5
2040
20.5
22.0
23.0
2440
25.0
2640
28,0
30.0
32,0
34,0
26,0
3R,0
40,0
22
Ce0
10.0
12,0
14,0
16,0
18,0
19,0
19,5
20.0
20,5
22.0
23.0
24,0
2540
2640
28,0
20,0
22,0
24,0
26,0
29,0
40,0

INN
1.R12

APPENDIX A, CONTINUED
Pressure Profile

(REPPESENTATICN 1)

4¢ .51

-17.0
-17.0
=17.0
-17,0
"’7.0
-17.0
-1700
-17.0
-17.0
=17.0
-]700
-17,0
=17,0
-]730
"]700
=~17.0
-17.0
_]700
-17.0
-17.0
=17.0
=170

17.0
17.0
17.0
17,0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17,0
17.0
17.0
17.0
17.0
17.90
17.0
17.0
17.0
17.0
17.0

~56

2,74
3,74
2,7¢
3,74
.82
3,92
3.0°
b 0PF
4410
Le22
LoPF
£e20
Se54
5¢65
5472
54 8C
5eQ6
6.C7
6.10
6e20
hob?
€52

3,76
3,74
3,74
3,74
3,032
3,02
3.9°P
4,625
4430
4,22
4,00
5e3C
5o 54
565
5.72
560
=, Q¢
hol7
6419
fe2C
fob?
CLY:

rds

%o
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EDIT 2.1.7

A
EOIT 2.1.7
A

EDIT 2.1.7

A

RCO 3ICOMSTANTS DATA
NDSTORe6500, ITERNX=600 sDALKCAS]YE=9» ARLXCACL.E=-9

TINEQ=0.s TINEND 32,2 TSTEPDu A,

EXTLIN=,.3

100°1,47 STILE THICKNESS (IN)
10125,.0 STILE SIDE LENGTH (IN)
102016910, $SIP THICKMESS (IN)
103=,06 STERNINATOR GAP (1IN}
106,05 $SGAP WIDTH (1IN}

107=00.0000 SVISCOSITY (LBM/FT-SEC)

108=0,0000 SDENSITY OF GAS (LO/FTeel)
10921.0/26.7¢,10 $SIP/GAP DP FACTOR (IN/PSI}
110%1.21/2647%.186 $SIP/SURFACE DP FACTOR (IN/PSI)

111=0,1 SINITIAL EOGE CLEARANCE (IN)
112e0,1 $EDGE CLEARANCE (IN)

113%,3 $SIP/TILE DISCHARGE COEFFICIENT
114s,1 $SSIP/FILLER BAR CLEARANCE (IN)
115115, STEMPERATURE (F)

116%0,0 SAVERAGE PRESSURE

117=3.53 SLBF TO MOVE .03 IN LATERALLY
11820.0 SCLOSURE OF 6aP 1

119=0,0 SCLOSURE OF 6GAP 2

120=.001 SHININUNM GAP CLEARANCE (1IN)
121=1.E~3 SNININUM EDGE CLEARANCE (IN)
1231,0 SPERMEABILITY FACTOR

12529939549 055 0000 T7298259291009115012001355149s915=0,

ITESTa0y JTESTe0,KTESTe EDGAP,LTEST=O0, HTESTeO
NTESTs0 $ 0= 3 TILE MOVE} 1= 1 TILE MOVES
END

BCD 3IARRAY DATA SYALUES SPECIFIED AT T=3560R» L1900

EDIT 24147

A

94W uoLBaY UL 3Ll SdL 213304S B Jo4

L3pOW 3Y3 30 s3|nsay Burist 3nding

G3NNTINOD ‘¥ XIaN3ddy
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(REPRESENTATION A)

«1364E+02,

tXYCOOR
T xe -

Yc = 0.0y
ISTA = 1
IFIN = 81,
SEND

MF=p REGION

APPENDIX A, CONTINUED

- o0
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$SHOCK
u

RHO
XMy
XSHOCK
XZEROD
xS
CELTAX
DTILE
FLNSIG

SEND
B{1-24), TOP OF GAP

«2116F+04,
+1€=01,
+»128E~04,
«2902E+03,
«2R1B4E+03,

= 34E~01»
®* J1E+00»

e .147E401,

N = (1E+01,

3.73963311 3.76463875 3.79899422 3.83420721 3.865841139 3.896694238

3.93411633 3.97779004 4.,05100748 4,19131744 4.44957763 4.78128213

4.78128734 4.44938204 4419131943 6$,051008513 3.97779042 3.93411658

3,89777810 3.86683621 3.83525R87 3.79782461 3.T6358405 3e73934650
G(1-24), BOTTOM OF GAP

3,76315110 3.78533574 3.814668761 3.864874537 3,886B84009 3.93185097

4.,05372077 £.12186446 4425656631 §439504862 4.49693957 4.62072920

4,54209849 4,40979090 4.25904499 4.13961473 4.0611625¢4 4,02126720

3.95608785 3.89199254 3.83439378 3.80119420 3.77797455 3475679989
ARRAY PSUR

3,75144864 3.78217724 3.81769893 3.85144838 3.88222398 3.91446633

3.78217339 3.81799710 3.85144672 3.8R222239 3,91446461 3.95311980

3,81799527 3.85144306 3.88222080 3,914646290 3.95311742 4.00672179

3.85144339 3.88221922 3.91446118 3.95%531150) 4.00671852 4.10095937

3,88221743 3.91445947 3,95311265 4.00671525 4.10095065 4.29988419

3.,91445775 3.95311027 4,00671198 4.10094193 4429987044 4.60187724
ARPAY PTBL

4,49373718 4457053951 4.63778196 4.569736158 4.75384345 4.8193135¢6

4.54649757 4463247456 4.70062859 4.76208033 4482102465 4.88326212

4.,60153316 4.68720678 4,75624859 4,82001131 4.808261904 4,95086033

4.66070120 4.74137614 4.81083980 4.87770792 4.94516205 5.02102113

§.72037471 4.79421891 4,086574390 4.93784914 501151309 5.09450125

4.78157233 4.84356956 4.92472869 5.00787704 5.,09108966 517566815

TOTAL FORCES AND TOTAL MOMENTS
FXTQT FYTNT FZ70T uXT0T MYTOT NZTOT
=+50228019E401 =,27205698E+00 «309521FR0E+02 «B2696153E400 ~,43210101€401 =~.45789313E~01
GAP FNRCES GAP MOMENTS
GFX GFY GMX GMZ

Q3NNILNOD ‘Y XIAN3ddY

¢0I



=e53522T744E¢01 ~,27205698F+00 «13314665E4¢00 =.38881844E+01

SKIN FRICTION FORCES AND MOMENTS

SFX SHy

+32947248E+00 «&B8432454E4¢00

NORMAL FDRCE FM +30952180E+02

NORMAL FORCE MQOMENTS

MX ny ¥4
«€9381489E+00 -,01715027€+400 0.

+4NOTE++ END OF EXECUTINNER PHASE.

~+45789313E-01

G3NNILINOD °V XIAN3ddY

€01
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APPENDIX B

Free Stream Velocity U:

U_ = XMACH YkgRT (ft/sec)

XMACH = mach number
C
k=g-=14
v
g = gravitational constant, 32.2-—f5—
sec2
R = gas constant, 53.3 ft-1bf
T1bm-0R
T = temperature, OR
Free Stream Density RHO:
_P <1bm)
P = —
RT ft3
P = free-stream pressure, Ibf
ft2
R = gas constant, 53.3 ft-1bf
1bm-0R
T = temperature, OR

Viscosity Coefficients XMU:

p_ = function (T,0R) [Sutherland eq., ref. 6] 1bm
ft-sec
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APPENDIX B, CONTINUED

Boundary Layer Thickness of Turbulent Flow over a Flat Plate:

meme -1.5
6g = .37X0 BV (ft)

-]

Xo = distance of subject tile to edge of Shuttle, ft

free stream density, lbm/ft3

P, =
U_= free stream velocity, ft/sec
u = viscosity coefficient, 1bm/(ft~sec)
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