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1.0 INTRODUCTION

This Program User's Guide was written to provide the user a set of
instructions for the operation of the TRAP (&ransient Analysis Program,
HPOLlAA). The guide fulfills a deliverable milestone for Task 705-1. With

the exception of Section 2.2, this document is completely self contained.
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2.0 PYROGRAM DESCRIPTICN

2.1 Propram Definition

This program models the transient operation of auxiliary comtrol
propulsion systems (ACPS). All components that are normally associated
with ACPS have been modeled and include fluid lines, valves, line junctions,
regulators, orifices, combustors, manifelds, turbopumps, accumulators,
pressure regulators, and tanks. These components can be connected together
in an arbitary manner to simulate a variety of ACPS configurations.

2.2 Method of Solution

The theory and mathematical derivation for this program is described

in Reference 1.
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3.0 USER'S INFORMATICN

3.1 Input Description

A schematic of an auxiliary propulsion system is shown in Figure 1.
?his particular system was simulated for the sample case presented in
Sections 3.1.11 and 3.2.4.

The first step in preparing the iInput is to number each type of
component from one to the number of the components of its type. The
numbering of the components for the sample case is shown in Roman numerals.
Each component described by a subroutine must be separated from another
component by a fluid line; e.g., a pressure regulator cannot be comnnected

directly to a valve. Generally,.if the components are closely coupled in

practice, they have been modeled together in one subroutine; for instance,
the thrust chamber valve and combustor. A flow direction must be assumed In
each line. If the assumption is wrong, the flowrates computed by the program
will have a neéative sign., Generally, it makes no difference which

direction is assumed, except that combustors must always be treated as beilng

at the downstream end of a line.

Data are input to the program on cards via the use of NAMELIST. There
is no data tape input to this program. The description of the data used in
operating this program is divided into sections to correspond to the dif-
ferent elements of the program. These sections are:

3.1.1 General Input and Line Input
3.1.2 Accumulator Input

3.1.3 Combustor and Turbopump Input
3.1.4 TFlow Boundary Input

3.1.5 Line Junction Input

3.1.6 Pressure Boundary Input

3.1.7 PFriction Pressure Boundary Input
3.1.8 Regulator Input

3.1.9 Lumped Resistance Input
3.1.10 TRWPLT Package
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Figure 1. ACPS.Transient Program Demonstration Schematic



3.1.1 General Input

This section provides a description of the general input used in the
program including a description of NAMELIST and its rules.

The first card of the data deck is the NAMELIST name card which contains
the characters SINDATA punched in columns 2-8. TFollowipg this card are the
NAMELTIST data cards. Rules for their use arve given below. After the last
NAMELIST data card, the NAMELIST end card must appear. This card contains
the characters SEND punched in colummns 2;5. Following this card, a data
deck end card must be present. It is a signal to TRAP to process the
NAMELIST data. It contains the character DECKEND in columns 1-7. Certain
data has been put imnte the program usang the non-executable sub-program
BLOCK DATA. Tor a list of these values and their applicability, see BLHCK

DATA in the listing of the program given in Section 5.0. The values in

BLGCK DATA can be overridden using NAMELIST.

~

3.1.1.1 Rules for Namelist Usage

1) Card coelumn 1 may not be used. All variable names may start in

card columns 2-77.

2) A wvariable name and its value must be on the same card; no
continuations are allowed. If an array cannot be completed on ome card,
the array and the next location of the array to be used must be specified
in the next cards.

3) A delimiter (comma or decimal point) must directly follow the
numerical value; a blank between the number and delimitexr may cause an
incorrect interpretation of the number.

4) As many variable names and associated values as possible may be
put on a single card as long as Rule (2) is not violated.

5) A comma is required after every numerical value if more values

or variables are to be put on the same card.



3.1.1.2 General Input and Line Imput

A description of the general input to the program and the inmput required

for operating the line model is included in this section. See Section 3.4.2 of

Reference 1 for the assumptions and equations used in modeling the line.

MNEMONIC
ALPHA(II)

BK(I)*

DELT
DIAL(ITI)

EL(I)*

FACTOR

FRL(IT)

G

KAY (I)

LFLAG(T)

NPIPL

NPIPR (NN)

NPPLT (NN)

NFLINE(II)

DIMENSION

20

8

scalar

20

scalar

20

gcalar

scalar

.10

10

20

UNTITS

deg.

1b£/in?

Secl
in.

1bf/in2

DESCRIPTTCHN
4ngle line IY makes with horizontal,

Bulk modulus of elasticity of fluid
(required only for liquid lines).

Program time inecrement.
Diameter of ITth line.

Young's modulus for lines ceontain-
Ing liquid.

1. + the maximum Mach number expec-
ted in the line,

Friction factor for 1line II,

Acceleration due to gravity,

Ratio of specific heats of ith fluid
(required only for gas lines)

Type of fluid flag for speed of
sound calculations.

0 = gas in line

1 = liquid in line

h

Number of lines in system. Presently
limited to 20,

Integer indicating number of time-
steps between printouts of Summary
Output during interval NN. For
example, 1f NPIPR(WN)22, the pro-
gram will print out the summary
output at every other time step
starting at TIME=@NIPR(NN) and
ending at TIME=@FFIPR(NN). See
Section 3.2.3 for a list of the
summary printout -

Same as NPIPR, but for plotted
output.

Phase flag for type of fluid in
line IX.



MNEMONIC

QFFIPR(NN)

GNIPR(NN)

GFFPLT (NN)

GNPLT (NN)

PZOO(II)

RHGL (L)

RGAS(I)*
TGAS(I)#
TH{IT)

TIMEND

XLENGL (I1)

Z0(I1)

*Up to eight different fluids can be handled by the program,

DIMENSTION

io

10

10

10

20

co

20

scalar

20

20

UNITS

psi

1b/ft3

Ft-1bf/1bm-"R
°Rarnkine
in.

sec

ft.

ft.

assigned a fluid by the array NPLINE.
properties across a device, such as across a regulator, then the lines on
each side of the device should be treated as having different fluids.

DESCRIPTION
Time to stop printing the summary
printout for the NNth summary print
interval.
Time to start pricting the sSummary
output for the NNth summary print

interval,

Same as @FFIPR, but for plotted
output.

Same as ¢NIPR, but for plotted
cutput.

Initial pressure at upstream point
in line,

Density of fluid.

Gas congtant (not required for
liquid lines)

Temperature of gas in line (not
required for liquid lines).

Thickness of IIth line (not required
for gas lines)

End time of program.

-Length of line II

Elevation of upstream end of line
II.

Each line is

If there is a large change in fluid



3.1.2 Accumulator Input

The wvariables described in this section define the characteristics

of the accumulators in the program.

to two accumulators.

At present the-program is limited

See Section 3.4.4.3 of Reference 1 for the assumptions

and equations used in modeling the accumulator.

MNEMONTG

TACC (1)

TACCPR

IENACC(T)

NACC

NPIA(NN)

GEFIA(NN)

@NIA (NN)

PACC(I)

VPLACC (L)

XKACC ()

DIMENSLON

2

scalar

10

10

UNITS

ft/in2
ft

ft

10

DESCRIPTION

Index of line to which accumulator
I is connected.

Debug printout will be generated
TACCPRth time through the accumulator
subroutine.

End of line IACC(I) to which accumu-
lator is connected.

1 = upstream end

2 downstream end

It

!

Number of accumulators in network.

Same as NPIPR, described in Section
3.1.1.2, but for the accumulator
printout. See Section 3,1.2 for a
list of the accumulator printouts.

Same as @FFIPR, described in

Section 3.1.1.2, but for the
accumulator printout.

Same as @NIPR, described in
Seetion 3.1.1.2, but for the
accumulator printout.
Pressure in accumulaztor I

Volume of accumulator I

Effective area of accumulator
I port.



3.1.3 Combustor and Turbopump Input

The following Inputs are used in the combustor and turbopump subroutine.
See Section 3.4.12 of Reference 1 for the assumptions and equations
used in modeling the combustor and Section 3.4.14 of Reference 1 for the
turbopumps. The program is limited to a total of six combustors amd two
turbopumps. A superscript C means combustor input gnd superscript T means

turbopump input. If both appear together, then the variable is used by both.

MNEMONLG DITMENSION UNITS DESCRIPTION
AREA(I,J)*CT (8,2) inz Oxldizer and fuel thrust chamber
: valve effective area.
CT 2
AREAC (1) 8 in Area of combustor throat.
AIDN¢Z(K)T 2 inz Effective cross—sectional area of
turbine duct exit nozzle.
CEFI(K)T . 2 -~ Coefficient in turbine efficiency
curve,
CEFZ(K)T 2 - Same as gbove. Note: ETAT(K) =
. CEFL(X)* U/CVEL + CEF2{K)*(U/CVEL)*
CMAN(I,J)CT {8,2) in2 Oxidizer and fuel injector effectlw

area.

*Note: In these definitions 1 is the subscript for combustors and turbopumps,
J is the propellant subscript with 1 being oxidizer and 2 being fuel.
Turbopumps avre entered in the arrays first., If no turbopumps are
present, then the combustors are loaded in the first of the array.

K is the subscript for variables which are used only in the turbo-
pump portion of the routine.

Ccrl scalar Specific heat of turbopump fuel.

CPZ(L)T 6 — Coefficients of polynomial giving
gpecific heat for turbopump as a
function of mixture ratio.

Note: GP(IL) = CP2(1) + CP2(2)
* MR(T) + CP2(3) * MR(I) #** 2 + ...

CSlTC gcalar ft/sec Characteristic velocity of pure fue

11



CSZ(L)TC 6 - Coefficients of polynomial giving
characteristic velocity of chamber
_gases as a function of mixture ratio.

DELTFTC scalar sec Time increment for combustor and
turbopump.
DIAT(K)T 2 in Diameter of turbine rotor.
T .
DTR{K) 2 in Diameter of turbime exit duct.
T
CR(K) 2 e P?mp to turbine gear ratio.
TC
ICHAM(I,J) (8,2) — Index of line oxidizer and fuel
- lines connected to ith combustor.
TC
ICHAMP scalar —— Combustor debug print f£lag. Print
will occur every ICHAMPth DELTF
time point.
T
IPUMI (K) 2 - Index of line connected to pump
inlet.
T
IPUﬁﬁ(K) 2 - Index of line connected to pump
. ocutlet.
TC N
Is1 scalar lbf-sec/1lbm Specific impulse of fuwel alone.
TC
IS2(L) 6 e Same as CS52 except used for specific
. . impulse.
MRlTC scalar — Mixture ratio below which combustion
gas may be treated as fuel alone,
MWch scalar 1bm/1lbm-mole  Molecular weilght of fuel.
M2 (L) *° 6 - Same as CS2 except used for molecular
weight.
NCHAMC scalar - Number of thrust chambers. Limited
to six,
NC¢EFTC scalar -_ Number of coefficients in the following
polynomials CS82, IS2, MW2, and TCZ.
Must be set to the highest number
of coefficients present in any one
equation, Presently limited to six.
NGGTPT - scalar e Number of turbopumps. Limited to

two.

12



NPIC{NN) 10 Sama as NPIPR described in Section
3.1.1.2, but for the combustor
printout and based on the combustox
time increment DELTF. See Section
3.2.2.1 for a list of the combustor

printout.
NPIT (WN) 10 ~—— Same as NPIC, but for the turbopump
) output.

NPVALF(M)TC 8 — Number of peints in Mth table of

$PVALF vs TMVALF.
NPVALﬁ(M)TC 8 - Same as above axcept for @PVALY
vs TMVAL®.

$FFIC (NH) 10 - Same as GFFIPR, described in Section
3.1.1.2, but for the combustor
printout.

@FTFIT (NN) 10 —_ Same as $FFIC, but for the turbopump

- output.
PNIC (W) i0 —_ Same as @NIPR, described in Section
3.1.1.2, but for the combustor
~ printout.

@NIT (NN) 10 Same as @NIC, but for the turbopump

output.

QPVALF(M,N)TC (8,60) —_ Tables of valve injector discharge
coefficient versus time for fuel
system.

QPVALQ(M,N)j (8,6) —— " same as above except for oxidizer

system.

PQWO(K)T 2 _— Coefficients in power vs. flowrate

at design speed curve.
(PPWP=PPWP (K) + *- -+ PEW3 (RK)*WP**3)

P@Wl(K)T 2 - Same as above
T - e as above
P@E2 (K) 2 Sam
PQWS(K)T 2 - Same as above
PWO(K)T 2 - Coefficients in Ppressure vs, {lowrate
curve at design speed.
PWl(K)T 2 - Same as above
PWZ(K)T 2 - Same as abovg

13



RPMPD (K)
TCI C

r02(L) C

TMVALF (M, )L C

TMVALS (M, X)L C

vmaN (1, 7) TC
veLc (1) ¢

XITP (KT

XLTD (K) T

2
scalar

6

(8,60)

(8,60)

(8,2)

sec

sec
in
in

Ibm—-in

ft

14

Pump design speed
Temperature of pure fuel

Same as CS2 except used for temperature
of combustion chamber products.

Table of time for valve discharge
coefficient for fuel.

Same as above except for oxidizer.
Oxidizer and fuel manifold volume
Volume of ith chamber

Moment of inertia of turbopump
rotor,

Length of turbine exit duect.



3.1.4 Tlow Boundary Input

The fellowing inputs impose a flowrate boundary at the end of a line.
See Section 3.4.4.1 for the assumptions and equations used in modeling a
flow boundary. The boundary may be varied as a function of time and at

present, there can be ten flow boundaries.

MNEMONIC DIMENSION UNITS DESCRIPTION
BFBL(T,J) (10,50) ibm/sec Table of flowzrates at boundary I. .
IFBL(T) 10 —_ Index of line to which flow boun-

dary (DFBL) is attached. If the
line is downstream of the boundary,
use the negative of the line index

value.
NFEL scalar e Number of flow boundaries.
WPFBL (1) 10 —_— Number of points in table of DFBL

vs. TFBL for flow boundary I.

-~

TFBL(I,J) (10,50) sec Table of times at which flow
boundary I cccur.

15



3.1.5 Line Junction Input

The wvariables described in this section provide the information
necessary to form a junction of more than one line. See Section 3.4.8 of
Reference 1 for the assumptions and equations used in modeling a junction.
At present there may be ten junctions in the program, each capable of

connecting up to five lines,

MNEMONIC DIMENSTION UNITS DESCRIPTION
IJUNCL (¥, J) (10,5) — Indexes of J lines which form

the ith junction. If the line is
downstream, input the negative of
the line index value.

NJUNCL scalar - Number of junctions.
NLINJU(T) 10 - Number of lines at the ith junc~
tion.

16



3.1.6 Pressure Boundary Input

The pressure boundary inputs allow the program to compute a flowrate

at the end of a line provided the pressure is a function of time. See

Section 3.4.4.1 of Reference 1 for the assumptions and equations used

in modeling a pressure boundary.

in this program.

MNEMONIC'

TIEND (I)

IPB(I}

NPBL

'NPRBL (I)
PPREL (1,J)

TPRBL (I,J)

DIMENSION

10

10

scalar

10

(10,50)

(10,50)

UNRITS

psia

sec
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There are ten pessible pressure boundaries

DESCRIPTION

End of line I to which pressure
boundary is connected.
I=upstream end

2=dowmstream end

Index of line to whaich pressure
boundary I is comnnected.

Number of pressure boundaries.

Number of points in ith table of
PPRBL vs. TPREL.

Table of time dependent pressures
for pressure boundary I.

Table of times at which presgsures
occur for pressure boundary I.



3.1.7 TFriction Pressure Boundary

This section describes the inputs used for defining the frictionm
pressure boundaries. The program will calculate a ﬁlowrate and pressure
immediately dounstream of the resistance for a pressure and lumped
resistance at the end of a line which are functions of time. See Section
3.4,4.2 of Reference 1 for the agsumptions and equations used in modeling

a friction pressure boundary. At present there can be ten such resistances.

MNETMONIC DIMENSTON UNITS DESCRIPTION ’
LENDF (I) 10 —_— End of line at which friction-
pressure boundary I is commected.

l=upstream end
2=dowvmnstream end

IPBF (1) 10 - Index of line IENDF(I) at which
frictilon pressure boundary is
connected.

NPBLF scalar - Number of fraiction pressure boun-
daries.

NKPBLF (1) 10 , - Number of points in ith table of

X¥PBLF vs. TKPBLF.

NPPBLF (1) 10 —_ Number of points in ith table of
PPBLF vs. TPELF,

PPBLF(I.J) {10,50) psia Table of pressures at friction
pressure boundary I.

TKPBLF (I, J) (10,50) sec Table of times at which effective area
XKPBLF occurs at friction pressure
boundary I.

TPBLF (1,J) (1.0,50) sec Table of times at which pressures
PPRLF occur at friction pressure
boundary I.

XKPBLF (1,J) (10,50) ft Table of effective areas at
friction pressure boundary I.

18



3.1.8 Regulator Laput

This section presents a description of the input variables used for

defining the regulator.

tions and equations used in modeling a regulator.

is limited to eight regulators.

MNEMONIC
AREGMY (I)

AREGP ()

FREG(I)

IREGPR

LREGDN(I)

LREGUP (I)

NREG

FPIR(NN)

PFFIR(NN)

@NIR(NN)

PREF (1)

QREG (I)

SPREG(I)

TAUREG(I)

DIMENSION

8

8

scalar

scalar

10

10

10

DNITS
2

in

lbf/in2

inzlin

Ibf/in

sec

19

See Section 3.4.10 of Reference 1 for the assump-

At present, the program

DESCRIPTION
Maximum flow area of regulator I.

Effective area for pressure balance
for regulator I.

Spring force acting when regulator
valve is shut, :

Every IREGPRth point will be
printed when debug prant 1s called

for.

Index of line to which downstream
gide of regulator is connected,

Index of line to which upstream
side of regulator is attached.

Number of regulators in system.

Same as NPIPR, described in Section
3.1.1.2, but for the regulator print-
out. See Section 3.2.2.3 for the

regulator printout.

Same as @FFIPR, described in Section
3.1.1.2, but for the regulator printou

Same as @NIPR,-described in Section
3.1.1.2, but for the regulator printou

Regulator reference pressure.

Constant relating regulator flow
area to spring position.

Regulator spring constant.,

Regulator time delay.



3.1.9 TLumped Resistance Input

This section describes the input which allows the user to form iumped
resistances within the feed system. Lumped resilstances may be ;sed t;
descyibe the logses in valves, orifices, discontinuities in pilpe sizes,
and bends. See Section 3.4.6 of Reference 1 for the assumptions and equations
used in modeling a lumped resistance. At present, the program allows ten

lumped resistances to be used.

MNEMONIC DIMENSTON UNITS DESCRIPTION

LVDN (1) 10 - Index of line to which downstream
end of resistance is connected.

LVUP(I) 10 - Index of line to which upstream
end of resistance is connected.

NVALL scalar —- Number of lumped resistances.

NXKVL(I) 10 —— Number of points in ith tables of

N XKVL versus TMVL.

TMVL (1,J) (10,50) sec Independent table of times for 10
resistance.

XKVL(T,J) (10,50) ft2 Dependent table of lumped rgﬁis—

tances effectiva area for 1~
resistance.

20



3.1.10 TRW Plot Package

This section is a condensed %ersxon of TRW Report Wo. 11176-H-594-
RO-00, dated August 1970, and is included as a user's guide for operating
the plot package which is a part of the ACPS transient program (HPQ14A).
The description of this package 1s divided into three sections and describes
the following: (1) Data tape format, (2) Data deck description, and (3)
control card description.

The data tape generated by HPOL4A for use by the plotting program,
(ITRWPLT) has three record format types. A Type One record contains time
and flowrate pressure data for the first and last node of each line. A
Typé Two record contains time and combustor turbopump data. A Type Three
record contains time and regulator, accumulator, lumped resistance, and
friction pressure boundary data. The ordexr of data in each record type is

as follows:

Type One Record

Word 1 — record ddentifier,=1
Word 2 - number of data words in record,=4*NPIPL + 1
Word 3 - program time

Word 4 — 3+4*NPIPL - flowrate and pressure data for first and
last node in each line.

!

Type Two Record

Word 1 - record identifier,=2

Word 2 - number of data words in record,=1 + 14#% (NCHAM+NGGTP) +
8%NGGTP

Word 3 - Combustor time

Word & —= 3 4+ 14% (NCHAMANGGTP) + 8*NGGTP - combustor and turbopump
data

Type Three Record -

Word 1 - record identaifier,=3

Word 2 ~ number of data words in record,wsl + NREGHNACC+H2#NPBLF+
NVALL

Word 3 ~ Program time

Word 4 — NREG 4+ NACC + 2%NPPBLF + NVALL - data from regulator,
accumulator and lumped resistance and friction
pressure boundary data.

21

!



The anumber of data records written on the tape will be 1 + 3%
{TIMEND/DELT/IPLHT). The user has the option to control the number of

times plot data is written through the input by variable IPL{T.

Section IL: DATA DECK DESCRIPTION
Four cards are required to generate data for one plot. A description
of these four cards is listed below followed by a description of various
options available to the use?.
1. PL@T - Specifies the variables to be plotted (must be input
for each plot).
The variables to be plotted may be specified either by
BCD symbols or by the lecation of the wariable in the record.
The BCD symbols used in this program are shown in Table 1,

The specification by location in the record is not given

-

because the relative positions change depending on the con-
struction of the network.
A. Specification by BCD symbols:
PLYT = XSYM, IRECX, YSYM, , IRECY;, YSYM,, ..., YSYM_,
IRECYn, ENDLST
where

X8YM  denotes the BCD symbol of the abscissa variable,

IRECX denotes the record type in which XSYM will be found,

YSYM1 denotes the BCD symbol the the i~ ordinate variable
(i = 1, n where max n = 10},

IRECY denotes the record type in which YSYM; will be found,

ENDLST terminates the list of gymbols and record types.

The resultant graph will consist of n traces, X8YM vs.
YSYMl, ASYM vs., YSYMZ, «ss; XSYM vs. YSYMn.
Examples:

PLYT = Time, 1, P1L, 1, P2L, 1, ENDLST

Two traces will be plotted on the graph, PIL vs. Time
and P2L vs. Time

where the data for Time is in record type 1,

22



TABLE 1. BCD PLOT SYMBOLS

Record Type One:

BCD Symbol Description
TIME Run time

WiF, i=1, 20 Flowrate, line i, first node
Wik, i=13, 20 Flowrate, line i, last node
PiF, i=1, 20 Pressure, line i, first node
PilL, i=1, 20 Pressure, line i, last node

Record Type Two:

TIMEY Chamber integration time

PCHAMi, i=1, 8 Chamber pressure, chamberi

WCHAM& 1=1, 8 Weight of propellant in chamber, cham.beri
CSTARi, i=171, 8 Characteristic velocity, chamberi
PMANli, 1=1, 8 Manifold pressure, ox side, chamberi
PMAN2i, i=1, 8 Manifold pressure,fuel side, chamberi
ISPi, i=1,28 Specific impulse, chamberi

MRi, i=1,28 Mixture ratio, chamberl

MHi, i=1, 8 Melecular weight, chamberi

WFUELi, i=1, 8 Weight fuel in chamber, chamberi

WﬁXi, i=1,8 Weight x in chamber, chamber,

CVli, i=1,8 Ox valve discharge coefficient, chamberi
CV2i, i=1,18 Fuel valve discharge coefficient, chamber
WINJli, i1i=1, 8 Ox injector flowrate, chamberi

WINJ2i, i=1,8 Fuel injector flowrate, chamberi

TIMPLl, i=1, 6 Total impulse, combustion chamber i
PﬁWPi, i=1,2 Pump input power, turbopumpi

P@WTi, 1=1, 2 Turbine power, turbopumpi

PTQi, i=1, 2 Pressure at turbine outlet, turbopumpi
RPMTi, i=1, 2 Turbine speed, turbopump, i

TﬁRPl, i=1, 2 Pump torque, turbopump,

23



T@RT i i
TT@i, i=
WTDN¢zi i

|
N

- -
IR

w

Turbine torque, turbopumpi

Turbine outlet temperature, turbopumpi

Tlowrate through turbine duct exit
nozzle, turbopumpi

Record Type Three:

AREGi, i=1,8 Regulator flow area, regu}_atori

PACCi, i=1,2 Pressure in accumulatori

PBNDLi, Pressure at boundaryi

XKPi, Effective flow area at pressure boundaryi

with frietion

XKi, Effective flow area at lumped resistance,
i

where the data for PIL is in record type 1, and

where the data for P2L is in record type 1.

PLPT = TIMEF, 2, CSTARI, 2, CSTAR2, 2, CSTAR3, 2, ENDLST
Three traces will be plotted on the graph,

CSTARL (Record type 2) vs., TIMEF (Record type 2),

CSTAR2 (Record type 2) vs. TIMEF (Record type 2),

CSTAR3 (Record type 2) vs. TIMEF (Record type 2).

2. ENDPLT - This card marks the termination of the inputs for
one plot.

3. ENDFIL - The appearance of this card marks the termination of
the inputs for one file and causes that file of data to be
plotted.

4, ENDRUN - This card marks the termination of all inputs, causes
a wrap-up to occur and control to exit the program.

NOTE: The symbols, ENDPLT, ENDFIL, and ENDRUN must
appear on a separate card from other inputs.
To generate more than one plot per file, cards

1 and 2 would be repeated for as many plots as
desired.
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10.

The following three cards are used to create labels
on the plots. It should be noted that once these inputs
are defined by the user they will be used on all sub-
sequent plots until changed or deleted. All cards are
66 characters in length. FEach symbol must be followed
by = ID = which indicates any combination of characters
may follow.

TITLE - Graph title; printed at the top of the graph.
EX: TITLE = ID = USER'S SAMPLE GRAPH TITLE

XLABEL - X-axis title; printed below the independent
variable axis. EX: XLABEL = ID = USER'S SAMPLE
X-A¥IS TITLE

YLABEL — Y-axis title; printed to the left of the
dependent variable axis. EX: YLABEL = 1D =
USER'S SAMPLE Y-AXIS TITLE
TRWPLT automatically scales the data and optimizes

the limits of the plots to insure that all data points

are included. However, provision is made for the user
to input his own scales instead of using the TRWPLT
automatic logic. If the scales are uger input they will
continue to be utilized for each plot until changes by
the addition of the following caxds.

ISCALX - abscissa scale selector

= 0 TRWPLT will optimize scaling
= 1 Input limits will be used

NOTE: If set = 1 in plot A, and set = 0 in plot B, the
- <“‘gcales from plot A will be wused in plot B also.

IééALY ~ ordinate scale selector
= 0 TRWPLT will do scaling
= 1 Input limits will be used

NOTE: The note concerning ISCALX also applies to ISCALY.

p AR - lower l&mit for the ¥-axis
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i1, XHI —~ upper limit for the X-axis
12, YL@ - lower limit for the Y-axis
13, YHI ~ upper limit for the Y-axis

NOTE: If both XL¢ and XHI are zero, then the Ilimits
will be set equal to the minimum and the maximum
of the abscissa data points. If both YL¢ and YHI
are zero, then the limits will be set equal to the
minimum and maximum of the ordinate daca points.
In conjunction with the note on card 8, the only
way to return to automatic scaling is to set both
limits, XL¢ and XHI, YL® and YHI to zero.

The next two options are very useful in multi~file and
multi-reel plotting.

14, REPEAT -~ The card causes the next file of the data tape (or a
new data tape) to be read and processed with the same
inputs as in the preceding file.

HOTE: The symbol REPEAT must appear on a separate card

from other imputs. WNo new inputs may be used
with this option except for the next card.

15. FKUNIT ~ The number of the tape unit on which the input data
tape is mounted (initialized to 8). Units 2, 4, 12, and
13 are used for working storage and canmot be used.
Although the description of TRWPLT discussed in this
section has not presented all of the options available to
the plot program, those described will allow the user a

fair degree of sophistication in plotting data from the

HPO14A Program.
Section III: DESCRIPTION OF CONTROL CARDS
Because of the possibility of a double execution of HPO1l4A and

TRWPLT, control cards for both programs are discussed below:

1. Control cards for HPOL4A

Card Columm

12345678-.. ‘61—74
A, VPARUNAFL, F2, F3, F4, T¥5, F6, F7, ¥8, F9, F10 NAME
B. v ASG X = coooo

26



c. ¥ XQT  CUR

D TRW X

E. IN X

F. TRW X

G. VQ  XQT HPOl4A

H, HPOL4A DATA DECK
I. V EGF

Description:

A, The fields for card A are as follows:

P -~ Priority indicator, either A, P, or Z. A priority
code must be presgent.

a) "A" - Special priority to be used only with
approval of the MSC operations monitor or shift
supervisor.

b) "P" - Standard priority to be used for EXPRESS
jobs and for those groups that have been autho-
rized priority for specific jobs.

¢) "Z" -~ To be used for all nominal work.

F1 - Six character badge number

F2 - Division code

F3 - Building, box number

F4 - Project number (1~6 characters)
F5 — Program number (1-6 characters)
F6 - Type run (1 character)

F7 — Estimated time for run (min)

F8 - Estimated hundreds of pages output for run
F9 - Print channel

F10 - Punch channel

Name -~ Programmer's name

Fields F1 ~ F6 are always required. Tields F7 - Fl0 are
optional. System will use 3 minutes and 100 pages for
I7 and F8, respectively, if not input.

B. voooo is the tape number of the program tape
C. Execute the complex utility routine to manipulate tapes.
D. Rewind tape X to load point

E. Read program into PCF area
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*.  Rewind tape X to load point
G. Execute the program

H. Data deck

I. End of flle card

Control cards for HPOl4A and TRWPLT
Card Column
1234353678. .. 6174
A. VP RUN Ti, F2, . . ., F10 NAME
B. v ASG X = cooao
c. Vv ASG Y = STRWPL
D. VW ASG F = WPRKL
E. Vsw ASG P = CCP1
F. ¥ XQT CUR
G. TRW X
H. N X
I. TRW X
J. vQ XQT BPOLl4A
K, HP014A DATA DECK
L. ‘b XQT CUR
M, ERS
[ TRW ¥
IN Y
v XQT TRWPLT
Q. PLPT DATA DECK
R. v EQF
Degcription:

A,B, Discussed in Part 1

- C. Identifier to direct the operator to allow the program

to use permanent fastrand file TRWPL
b. Work tape containing the plot data for TRWPLT
E, CATLCOMP plot tape
G-L. Discussed in Part 1
M. Clear the PCF area
N. Position lead head on Y to selected file
Q. Read TRWPLT into PCF area
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Section IV,

A listing of the plot deck prepared for the sample case shown in

It should be noted that the user has the ability to use this plot

if

Execute TRWPLT
TRWPLT data deck

Discussed in Part 1

the user wishes to save the plot data in order to
plot it at a later time, the following changes should

be made.

a)
b)

c)

Remove card C
Change card D to
VSW ASG TF=SAVE

Remove cards L—Qk

Control cards for TRWPLT

Card Columns
12345678. ..

Ve

<1 < =

vQ

v

A1l cards necessary to use the TRWPLT subroutines have
been explained except C. Card C contains the number

of the data tape to be plotted.

RUN FL, .. ., F10
ASG Y = TRWPL

ASG F = ocoaodo

fQT CUR

TRW ¥

IN ¥

XQT TRWPLT

TRWPLT DATA DECK

EGF

LISTING OF SAMPLE CASE PLOT DECK

to the variable against time.

Figure 1 is presented on the following pages.

one record type against variables from another record type.

of plotted ocutput see Figure 39 of Reference l.

29
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package to cross plot; i.e., to plot variable against variable, in addition

It is also possible to plot variables from

For examples



0¢

TWN XQT  TRWPLT

ICCOMP=1

KUNIT=8

ISCALX=1

XLO=000

DELx=0005

Pme=4qO
ALABEL=ID=ELAPSED TIME
YLABEL=ID=LINE PRESSURE
TITLE=ID=PIPE 1 NODE 1
PLOT=TIME«12P1lFs1ENDLST
ENDPLT

TITLE=ID= PIPE 1 NODE
PLOT=TIME»12P1L+1sENDLST
ENDPLT

TITLE=ID= PIPE 2 NODE
PLOT=TIMEs1sP2F s 1L ENDLST
ENDPLT

TITLE=ID= PIPE 2 NODE
PLOT=TIME»1sP2Ls1sENDLST
ENDPLT

TITLE=1ID= PIPE 3 NODE
PLOT=TIMEo1sP3F s 1 ,ENDLST
ENDPLT

TITLE=ID= PIPE 23 NODE
PLOT=TIME+1sP3Ls1,ENDLST
EMDPLT

TITLE=ID= PIPE 4 NODE
PLOT=TIME o1 +P4F s 1 sENDLST
ENDPLT

TITLE=ID= PIPE 4 NODE
PLOT=TIME21sP41L o1 ;ENDLST
ENDPLT

YLABEL=ID=LINE FLOW RATE
TJITLE=1D= PIPE 1 NODE
PLOT=TIMEs1sWlF »1sENDLST
ENDPLT

TITLE=1D= PIPE 1 NQDE
PLOT=TIMEs1sWlL o1 -ENDLST
ENDPLT

TITLE=ID= PIPE 2 NODE

SEC
LBF/5Q~1IN

LBM/SEC
1



T¢

PLOT=TIME» 1 oW2F s 1 sENDLST
ENDPLT

TITLE=ID= PIPE 2 NODE 3
PLOT=TIMEs1sW2L s1sENDLST
ENDPLT

TITLE=ID= PIPE 3 NODE 1
PLOT=TIMEs1sW3F s 1sENDLST
ENDPLT

TITLE=ID= PIPE 3 NODE 4
PLOT=TIMEs1sW3L s1sENDLST
ENDPLT

TITLE=ID= PIPE 4 NODE 1
PLOT=TIMEs1sWa4F s 1sENDLST
ENDPLT

TITLE=ID= PIPE 4 NODE 4
PLOT=TIME»1sW4bL s1 sENDLST

ENDPLT
YLABEL=ID= CHAMBER PRESSURE
TITLE=ID= CHAMBER PRESSURE

PLOT=TIMEF s 2,PCHAM1 s 2 5ENDLST
ENDPLT

YLAREL=1D= PROPELLANT WEIGHT
TITLE=1D= PROPELLANT WEIGHT
PLOT=TIMEF s 2 yWCHAM1 32 sENDLST
ENDPLT

YLABEL=1D= CSTAR FT/SEC
TITLE=ID= CSTAR

PLOT=TIMEF,2,CSTAR1s2sENDLST
ENMDPLT

YLAREL=1D= MANIFOLD PRESSURE
TITLE=ID= MANIFOLD PRESSURE
PLOT=TIMEF s2,PMANLLI-2sENDLST
ENDPLT

TITLE=ID= MANIFOLD PRESSURE
PLOT=TIMEF 2 sPMAN2152sENDLST
ENDPLT

YLABEL=ID= SPECIFIC IMPULSE
TITLE=ID= SPECIFIC IMPULSE
PLOT=TIMEF 92+, ISP1+s2sENDLST
ENDPLT

YLABEL=ID= MIXTURE RATIO

LBF/5Q-IN

IN CHAMBER LBM
IN CHAMBER

LBF/SQ—IN
-~ QX SIDE

-= FUEL SIDE

SEC



AN

TITLE=1D= MIXTURE RATIO
PLOT=TIMEF »2sMRLs2+ENDLST

ENDPLT

YLABEL=ID= MOLECULAR WEIGHT

TITLE=1D= MOLECULAR WEIGHT
PLOT=TIMEF 329MWLl 52 ENDLST

ENDPLT

YLABEL=1ID= FUEL WEIGHT LBM

TITLE=ID= FUEL WEIGHT
PLOT=TIMEF s 2 sWFUEL 152 sENDLST

ENDPLT

YLABEL=1ID= OXIDIZER WEIGHT LBM

TITLE=ID= OXIDIZER WEIGHT

PLOT=TIMEF s2sWOX1s2sFNDLST

ENDPLT

YLABEL=1ID= VALVE DISCHARGE COEFFICIENT
TITLE=ID= VALVE DISCHARGE COEFFICIENT -- OX SIDE
PLOT=TIMEF 2 sCV11+2ENDLST

ENDPLT

TITLF=1ID= VALVE DISCHARGE COEFFICIENT -~ FUEL <IDE
PLOT=TIMEF¢2,CV2102-,ENDLST

ENDPLT

YLABEL=1D= MANIFOLD FLOWRATE 1.8M7SEC
TITLE=ID= MANIFOLD FLOWRATE -~ OX SIDE
PLOT=TIMEF 2. WINJ11s2ENDLST

ENDPLT

TITLE=ID= MANIFOLD FI_OWRATE -~ FUEL S5IPE
PLOT=TIMEF»Z2sWINJ21 2 ENDLST

ENDPLT

YLABEL=1D= POWER INPUT TO PUMP FT-LBF/SEC
TITLE=1D= POWER INPUT TO PUMP
PLOT=TIMEF s 2sPOWP1 »2-,ENDLST

ENDPLT

YLABEL=1D= TURBINE POWER FT-LBF/5EC
TITLE=ID= TURBINE POWER
PLOT=TIMEF ¢ 2sPOWT 12 ENDLST

ENDPLT

YLABEL=1ID= PRESSURE AT TURBINE OUTLET LBF/5Q~1IN
TITLE=ID= PRESSURE AT TURBINE OUTLET

PLOT=TIMEF+2+PTO1 2 sENDLST
ENDPLT



€e

YLABEL=ID=
TITLE=1D=
PLOT=TIMEF
ENPPLT
YLABEL=1D=
TITLE=ID=
PLOT=TIMEF
ENDPLT
YLABEL=]ID=
TITLE=ID=
PLOT=TIMEF
ENDPLT
YLABEL=1D=
TITLE=ID=
PLOT=TIMEF
ENDPLT
YLABEL=1D=
TITLE=ID=
PLOT=TIMEF
ENDPLT
ENDFIL
ENDRUN

tE8  PMD

' EOF

TURBINE SPFED
TURBINE SPFED
s ZsRPMTL s 2 yENDLST

PUMP TORQUE
PUMP TORQUE
22 TORPL+2sENDLST

TURBINE TORQUE
TURBINE TORQUE
525 TORT1 92 sENDL ST

TURBINE QUTLET
TURRINE QUTLET
927TT0192rENDL5T

FLOW RATE THRU
FLOW RATE 7HRU
1Z23sHWTNOZ192sENDLST

REV/MIN

FT~LBF

FT-LBF

TEMPERATURE

TEMPERATURE

DEGREES R

TURBINE DUCT EXIT NOZZLE
TURBINE DUCT EXIT NOZZLE

LBM/SEC

FOE



3.1.11 Sample Namelist Input

The following pages contain a sample listing of the input required to

simulate the ACPS propulsion system shown in Figure 1.
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CaRn COL I 2 a 4 5

7 8

[
NOe®123456/890)23956THID 1230067 h90]1 23456789 0]12445678901234567B90123456789012345678%00

I
2o
3ae
a2
Reo
&Led
Tot
Aao
Fa®
1049
L1la®
124%
13a0
14.2
1542
1640
1749
1840
[1Fe0
A0e®
21.®
2240
FEY L
24¢c®
25ae®
25e%
2749
2B 40
2Fa.9
A0s0
3fa®
AZa0
33pe
3402
3502
Jhe®
A7 .®
JBa.v
3%
40q00
Hlao
B0
43e®
4éee
450
YhHee
47,0
48q0
e e
5000
5lat
2.0
53a.0
SHee
FEXE

SINDATA ©
DElyr=.001, -
W LTF=.0QUQ] L]
THHENY =2 «3 o
Ul lABLY =Ua0y ¢
ODFFIAT}ImaDD] L4
OniL(l) =0,0, o
DFFICtl;=eDB], o
ONIPRI1130,0, o
DRt IPREF )00, ®
OMIR1Y) =040, L]
OFFIRU1}w,0D1, &
OMITEL) =0ais =
UFFLIE{Ll)=001, o
RPIALL) =102l o
NPIC(L) =1Dol), o
NeiPrR{L)=j0ol, o
NPiIR{1) =n10el, e
WElTL1) s10el, ¢
IPLOT=1 2
REPLT=], o
OHPLTL1)=0a, o
OFFPLTIL1)In20a, L
FACTUOR®B] 2, a
INLL LT ey @
INCLELY )=, ¢
CLELI=2E00.0 o
CLULYIE200040 L]
XLTD(1im5e0, [}
HpIPL=1%, @
NGGelHal, L
NCHAM =Y, o
LFLAG=Be0, . e
AREAC=D42643393439,0e%437. 2
ICHANI Y Inde I1CHAMIl ,2)m}B, "
ILHAMLZ 43182 TCHAMIZ,?)=7, @
1€HANII ) =3s  JChpAMNID,7) a8, °
ICHAM Y, |l 1=H, ILHAMIH y21 =9, -}
JEHANIS ,1)5, ICHAMIS 2 )m1 i, L4
VULCll)loheBya3ei0leByid, 1, ©
ROAST1}alo04Ba3 4978000, 1
TGASI1aT7e500.0, L4
KAYL13m3ewlo4%h 40,26/, o
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3.2 Quiput Description

Program HPO14A has two output capabilities and several printed output
options. It also is capable of generating an output data tape that is
compatible with TRWPLI as an input data tape.

The printed output congists of initial print, detailed print, and
nominal print. The number of time points printed is controlled by the
value of the print flags input by the user. A description of the various
output options follows.

3,2.1 Initialization and Line Printout

This block of printout contains both input values and values computed by

the main program in setting up the case.

AREAL (IT) Cross-sectional area of pipeline II ft2

BK Bulk modulus of elasticity of fluid I 1bf/1n2

CL(T1) Speed of sound in line .ft/sec

DELT Time increment sec

DELTF Combustor time increment sec

DELXL (II) Distance between nodes, ith fluid ft

line

DIAL(IT) Diameter of ith line in.-

FRL(II) Friction factor, line II

G Acceleration due to gravity ft/sec2

e 32.174 Tbm-ft/sec’”
1bf

IEND (1) End of line to which pressure boundary

is commected

1 = upstream end
2 = dovngtream end
IPB(I) Line to which pressure boundary I

is connected
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LVDN(I)
iVUP(I)

NACC
NCHAM
NFBL

NGGTP

NJUNCL

NJUNCL (I,J)

NJDEL (1I)
NPBL

NPBLF

NPIPL
NPLINE(II)
NREG
NVALL

PL(II,JJ)

RHGL
SINALP(II)
THETA (I1)

WD@TL(IT,JJ)

Z(IL,J3)

Line to which dovnstream end of valve
is connected

Line to which upstream end of valve is
connected

Number of accumulaltors
Number of thrust chambers
Number of flow boundaries

Number of gas generator turbopump
combination

Number of junctions
Lines to which junction is connected, 1f

the line is downstream use the negative
of the lipne index value

Number of nodes, ith fluid line
Number of pressure boundaries

Number of pressure houndaries with lumped
variable frictiom

Number of line
Fluid in line IT
Wumber of regulators
Number of walves

Pressure at jth node of the ith
plpeline

Density of fluid I
Sine of ALPBA(II)
DELT/DELXL (1I)

Flowrate at jth node of the ith
line

Elevation of node JJ in Line II
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b/t

1bm/sec
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3.2.2 Detailed Printout

3.2.2.1 Manifold and Thrust Chamber

This printout block is comprised of all the variables that are used in

the computation of the manifold and thrust chamber parameters.

C Intermediate Calculations

c1 - Intermediate calculations

Co6 Intermediate calculations

c7 Intermeﬁiate calculations

c8 Intermediate calculations

C9 Intermediate calculations

Cll Intermediate calculations

cC Intermediate calculations

CSTAR(T) Characteristic exhaust velocity of ith ft/sec
chamber

CV(TI,1} Thrust chamber valve discharge coefficient,
oxidizer

CV(L,2) Thrust chamber valve discharge coefficient,
fuel

DELP Intermediate calculations

DPMAN(T,1) Derivative of oxidizer manifold pressure lbf/inz—
with respect to time sec

DPMAN(T, 2) Derivative of fuel manifold pressure lbf/inz—
with respect to time sec

DWFUEL(T) Derivative of mass of fuel in chamber ibm/sec
with respect to time

DX (1) Derivative of mass of oxidizer in 1bm/sec

chamber with respect to time
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ISP (I)
MR(I)

MW(I)

PCHAM (I)
PMAN(T,1)

PMAN (T, 2)
PRATL

PSBN

PTEMP (TI,JJ)
TC (I)
TIMEF

WCHAM(T)

WFUEL (I)

WINJ (I,1)
WINJ(I,2)
WNGZ (1)

WO (I)

WIEME(II,JJ)

Specific impulse of gas in ith chamber

Molecular weight of gas in ith chamber

Molecular weight of gas in ith chamber

Chamber pressure

Oxidizer manifold pressure

Fuel manifold pressure

Intermediate calculation
Intermediate calculation
Temporary storage

Temperature of gas in ith chamber
Time of combustor calculation

Mass of propellant in the 1th
combustion chamber

Mass of fuel in the ith combustion
chambex

Flowrate through oxidizer injector
Flowrate through fuel injector

Flowrate out of combustion chamber

Mass of oxidizer in the ith combustion

chamber

Temporary storage
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ft/sec
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1bm
1bm
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3.2.2.2 Turbopump

The turbopump section determines the status of calculated parameters.

All of the intermediate calculations are included to make system evaluation .

more comprehensive.

AA3 - Intermediate calculation
AAL Intermediate calculation
ATD (L) Cross sectional arca of turbine exit ft2
duct
ATDN@Z (1) Effective cross-sectional area of turbine in
duct exit nozzle
BTU
Ce(L) Specific heat at constant pressure of 1bm-CR
gas in I'th gas generator
CPl Specific heat of pure fuel
CP2(X) Coefficients of specific heat curve
CVEL (I) Isentropic spouting veloeity ft/sec
DIAT(I) Turbine rotor diameter in
DED (I) Diameter of turbine exit duct in
DRPMT (I) Derivative of turbine speed with rpm/sec
regpect to time
ETAT (T) Turbine efficiency
GAM(T) Ratio of specific heats of gas in I'th
gas generator
GR(I) Pump to turbine gear ratio
TPUMI (L) Line connected to pump inlet
TPUME (T) Line connected to pump outlet
PEWT (L) Turbine power ft-1bf/sec
. 2
PTG (1) Pressure at turbine outlet 1bf/in
RPMP (T) Pump speed ) Tpm
RPMPD (1) Pump design speed rpm
RPMT (1) Turbine speed rev/min
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S
TPRP (1)

TORT (L)

TTEILS
TTH (1)
WNPZ (1)

WIDNGZ (1)

XITP(T)
XLITD(T)
X1

X2

Ratio of pump speed to design speed

Pump torque

Turbine torque

Isentropic outlet temperature
Turbine outlet temperature
Turbine flew rate

Flow rate through turbine duct exit
nozzle

Moment of inertia of turbopump rofor
Length of turbine exit duct
Intermediate calculation

Intermediate calculation

42
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3.2.2.3 Accumulators and Regulators i

As in the above sections, all parameters and intermediate calculations

are printed out to facilitate system evaluation.

AREG (T ,NT) Regulator flow area in2
Cci Intermediate calculation

c2 - Intermediate calculation

€3 Intermediate calculation

C4 Intermediate calculation

C55 Intermediate calculation

C66 Intermediate calculation

DFACC(I) Change in accumulator pressure with time lbf/in2~éec
PACC Pressure in accumulator I 1bf/in2
P@ Downstream pressure lbf/in2
PEPR Intermediate calculation

PU Upstream pressure lbf/in2
Wi Reéulator flowrate 1bm/sec
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3.2.3 Summary Printout

The summary print consists of the current time point followed by a
printout of the system parameters which include: line index number,
pressure and flowrate at each node in the line, and extensive printout

covering each component in the system.

A listing of the nominal print variables follows. For those not

defined below, see Section 3.2.1.

3.2.3,1 Manifold and Thrust Chamber

CSTAR PMAN WINJ.
cv PCHAM WN@GZ
ISP TC

MR TIMEF

MW

3.2.3.2 Turbopump

cP RPMT
CVEL TERP
ETAT TERT
GAM ‘ TT@
MW ]
PEWP WP
PHWT

PTH

44



3.2.3.3 Regulator and Accumulator

AREG
PACC

3.2.3.4 Pressure Boundary Wath Friction and Valve

Symbol Definition Units
PBNDL (I) Pressure at boundary I 1bf/in2
XKP (1) Effective area of resistance at boundary I ft2
XK(T) Effective area of valve T ft2

3.2.3.5 Line

WDETL (1,J) Tlow rate in the Ith line at the Jth node ibwm/sec
PL(I,J) Pressure in the ith line at the Jth node lbf/in2
TIME ~Time from start of transient sec
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3.2.4 Sample Cuptut
Selected printed output for the test case are shown on the following

pages. For examples of plotted output see Figure 39 of Reference 1.
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3.2.4.1 Infitialization and Line Printout
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FROGR AN
COMBUSTORS
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+ 000300000

+UUUG0000
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, 00600000
+0000Q0C0

+460000000-02
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SUN0000RegL
«3B0D0OD0O0O«01

«0000NnGN0O
sQUO0NDOD
+000UN0UD

»0000n0ND
, 00000000
.0000n000

+6000N000P03
+2000n060~02
«20000n00C=0J
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«000000g0
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, 00000000
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a $00000G00-03
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*30000000-~03

2160666667 40]
« 50000000 +0!
033333333+01

«00860000
«20000000

+00000000
000000600

+50000000~03
+20000000~03

1186666467 +01
+50000000+01

«Qugeoooon
+ 00000000

00000000
. B000UCOD

«60000000=D3
+«20000000~03

16646667401
P slti T R B

«U0000ULD
+000003000

.00000000
,ouenglog
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+20000000=03

s 1666866670}
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THE FOLLOWING VARIABLES

LINE INUEX NUMBER =
PL =  «b5000000+03
whoTL =  «DO0OOSG0

2 L] «Up0ods0
LINE INDEX NUMBER =~ 2
Pl " »55000000+03
wPoT) ° +00D00DG0

z v ,oOpDoGab

LINE INDEX NUMBER = 3

FL = «55000000+03
wboTy = «00UDODDD

Z L] +H00Uglgl
LINE INCEX NUMBER - &
PL = «55000000+03
whoTe = + 00000000

z = »DD000OD
LING INDEX NUMBER « 5
FL = +S00U0C00%C3
wpTL ® «D0DUCOD0

i e +Q0CO0000
LINE INDEX NURKBER = &
PL e +40000000+03
whaT) L +00000000

£ " .00n0ooDo
LINE INUEX NUMBER =~ 7
PL = +55500000+03
npoty = «00DDOoCOo

Z 8 «DLOLODO0

ARE

«2500N000+03
»00C0N00D

+00cUR0OQA

»55000000+02
» 0060800

+0000n0p0

«5500n000¢03
+ 03000000

+»0000n0D0

o 3500n000+03
«0000n0G0

+0CCOr0DY

«S000n00C+03
»00Q0DNOCO

»Q00G0000

«4000n000¢03
0000000

- 00000000

e 55500000403
«0000na00

«DOCDNBOD

INJTIAL CONDITIONS

«SE000000+03
sl kil by

+qQQbyogl

+55000000+03
+00080000

0000000

0 &5000000+03
»QO0Q0R0o

v00DO00P0

»55000000+03
s 00000000

+ 00000000

«5p00000G+03
+0p000000

+ 00000000

400000000
«0000000CC

c 30000000

+55500000403
»00G0O0UDC

«0000UD0

«55000000+03
«DO000000

+000600R0

+55000000+03
«00C000000

+0000p0p0

«55050000403
+B0060C000

+OpDQROGo

+55000000+403
+00000000

«00000000

«50000000+03
+ 30000000

+ 00000000

«40000000+03
30000000

-+ 000000080

»55500000+03
«00000000

«Jogpapoo

+55500000+023
200000000

+3000DOBO



oS

LEINE INDEX
PL =
wLoTy =
Fd =
LINE INDERX
PL "
wDOT| =
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&, FLOWCHARES FOR HPO14A

The flowcharts included in this document are intended to be used a= a
generalized aid to anyone involved in altering the program or studying its
construction. As such, the flowcharts are of a generalized nature, showing
the major parts of each routine. All major logic branches and each major
section of computation are shown. The flowcharts are not meant to he a

line~-by-1ine listing of the program.
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AT JUNCTION

HAVE
VALUES FOR ALL
LINES BEEN
CALCULATED

°

NO

YES

CALCULATE A PRESSURE
AND DENSITY AT THIS
END OF LINE

STORE FLOWRATES AND
PRESSURE IN TEMPORARY
STORAGE

)

| RETURN '

FLOW CHART 6
SUBROUTINE JIRICL
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ENTER
PBL

]

DETERMINE FERST
LINE TO WORK WITH

15
PRESSURE BOUNDARY

UPSTREAM

CONNECTED TO UPSTREAM

OR DOWNSTREAM END

OF LINE
2

DOWNSTREAM

UPDATE LINE
INDEX

13

NO

CALCULATE PRESSURE BOUNDARY
FOR DOWNSTREAM END OF LINE
SUBROUTIMNE INTERP

1

CALCULATE FLOWRATE FOR
DOWNSTREAM END OF LINE

{

CALCULATE PRESSURE BOUNDAR
FOR UPSTREAM END OF LINE
SUBROUTINE INTERP

i

CALCULATE FLOWRATE FOR
UPSTREAM END OF LINE

HAVE ALL
PRESSURE BOUNDARIES
BEEN CALCULATED
?

RETURN

FLOW CHART 7 67

SUBROUTINE PBL



ENTER
PBLF

J

DETERMINE LINE TO WHICH
PRESSURE FRICTION BOUNDARY
1S CONNECTED

UPDAT
INDEX

E LINE

|

!

CALCULATE PRESSURE AT
BOUNDARY OF THAT LINE
SUBROUTINE INTERP

3

CALCULATE EFFECTIVE FLOW
RATE AT PRESSURE BOUNDARY
WITH FRRICTION

SUBROUTINE INTERP

TO WHICH

END OF LINE |5 UPSTREAM

PRESSURE BOUDNARY
WITH FRICTION
CONI;.‘ECTED

!

DOWNSTREAM

CALCULATE PRESSURE AND

CALCULATE PRESSURE AND
FLOWRATE JUST DOWNSTREAM
OF RESISTANCE

FLOWRATE JUST DOWNSTREAM
OF RESISTANCE

HAVE ALL

ALL BOUNDARIES

BEEN CALCULATED
2

NO

RETURN

FLOW CHART 8
SUBROUTINE PBLY¥
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ENTER
INTERP

15
INDEPENDENT

WALUE LIMITS OF
THE iNDEPENDENT
TABLE
K

WRITE ERROR
MESSAGE ON
QUTPUT ALE

CALCULATE A VALUE FOR
DEPEINDEINT VARIABLES
USING LINEAR INTERPOLATION

i

SET DEPENDENT VALUE
TO ZERO

7

( RETURN }

FLOW CHART 8
SUBROUTINE INTERP

69



ENTER
PIPEL

ARE
THERE MQRE

THAN THREE NODES
IN THE LINE

CALCULATE FLOWRATE AND
PRESSURE AT EACH NODE
WITHIN THE LINE

HAVE

ALEL LINES

BEEN PROCESSED
?

NO UPDATE LINE

INDEX

]

{ RETURN )

FLOW CHART 10
SUBROUTINE PIPEL
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ENTER
REGL

¥

DETERMINE LINE INDEX
OF DOWMNSTREAM LINE

DETERMINE LINE ENDEX
QOF UPSTREAM LENE

1

CALCULATE TLOWRATE
ASSUMING SONIC FLOW)|

CALCULATE UPSTREAM &
DOWNSTREAM PRESSURE
ASSUMING SONIC FLOW

IS FLOW

REALLY

SONIC
?

CALCULATE SUBSONIC
FLOWRATE USING A
NEWTON-RAPHSON
TECHNIQUE

YES

HAS

FLOW

CONVERGED
o

YES
Y

CALCULATE UPSTREAM AND
DOWNSTREAM PRESSURE

UPDATE FLOW AREA
OF REGULATOR

f

STORE FLOWRATES AND
PRESSURES [N TEMPORARY
STORAGE

RETURN

FLOW CHART 11
, BUBROUTINE REGL
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ENTER
RKINS

SAVE VALUES OF LAST
INTEGRATED PARAMETERS
AND THEIR DERIVATIVE

>

DIVIDE TIME STEP [N HALF

CALCULATE VALUE OF NEXT TIME POINT

CALCULATE VALUE OF INTEGRATED
VARIABLES AT ABOVE TIME POINT
WITH LAST VALUE OF DERIVATIVES

EVALUATE DERIVATIVE
SUBROQUTINE CHAM

INCREASE COUNTER Y 1

CALCULATE VALUE OF INTEGRATED
VARIABLES AT INTERVAL END POINT

NO

CALCULATE DERIVATIVES
UPDATE VALUE OF AT END POINT
DERIVATIVES

y

|
{ RETURN )

COUNTER
EQUAL 1
?

NO

INCREASE TIME

INTERVAL

FLOW CHAR1 12
SUBROUTINE RKINS
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ENTER
VAL

INTERPOLATED VALUES AT
FLOWRATE AMND PRESSURE
ALONG LINE

}

‘ RETURN )

FLOW CHART 13
SYAROUTINE VAL
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ENTER
VALVEL

DETERMINE ENDEX OF LINE
DOWNSTRLAM OF RESISTANCE

CALCULATE FLOW AND
PRESSURE FOR THAT LINE

DETERMINE INDEX OF LINE
UPSTREAM OF RESISTANCE

|

CALCULATE FLOWS AND PRESSURE
FOR THAT LINE

UPDATE R
INDEX

ESISTANCE

4

STORE FLOWS AND PRESSURES
IN TEMPORARY ARRAYS

HAVE
ALL RESISTANCES

NC

BEEN COMPUTED
?

RETURN

FLOW CHART 14
SUBROUTINE VALVEL
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QUTPUT
INITIAL
CCONDITIONS

LNTLR
WRITE

DETERMINE WHICH QUTPUT FUNCTION IS TO BE PERFORMED

QUTPUT
1D RCCORDS
ON PLOT

TAPE

END FILE
PLOT TAPE
AND
REWIND IT

OUTPUT
DEBUG PRING

QUTPUT

DEBUG PRINT
ON TURBOPUMP

QUTPUT
DEBUG PRINT
Oon

REGULATORS

QUTPUT
DEBUG
PRINT ON

ACCUMULATOR

¥IOW CHART 15

SUBROUTINE WRITE

75

OUTPUT

PLOT DATA FOR NEWTON-

ON LINES RAPHSON
FLOWS & TECHNIQUE 1N
PRESSURES COMBUSTORS

WRITE oUTRUT

PLOT DATA
FOR COMBUSTOR PISIEE';JSN
AND COMBUSTOR
TURBOPUMP

QUTPUT
STANDARD
PRINT ON
NETWORK




PRECEDING PAGE BLANEK NOT FiLMiD

5. PROGRAM LISTING
A complete listing of the TRAP computer program including the element
table, subroutine listings, and program storage is shown in the following

pages.

77



5.1 Element Table

2+« ERS
A, 1IN Z

END OF FJLE == UNIT Z

4 TRI Z
S TOC

ACC
ACC CODE

TRAP
KPO144

BLOCKD
BLOCKD <CODE

CHAM
CHAM COpE

CR2TAF
CR2TAP CODE

FBL
FBeL CODE

INTERP
INTERP CODE

"JUNCL
JUNCL  CODBE

PBL
PBL CODE
PBLF
PBLF CODE

PIPEL
PIPEL COpE

""ReGL
REGL CODE

RXKINS
RKINS CORE

Vat
vaL COpE

VALVEL
VALVEL C0OpE

YRITE
WRITE LOpE

SYMBOLIC
RELOCATARLE

SYMBOLtC
RELOCATABLE

SYMBOLIC
RELOCATABLE

SYMBOLIC
RELOCATABLE

SYMBOLIC
RELOCATABLE

SYMBOLIC
RELOCATARLE

S5YMBOL1IC
RELOCATABLE

SYMBOLIC
RELOCATABLE

SYMBOLIC
RELOCATARLE

SYMBOLIC
RELOCATABLE

SYMBOLIC
RELOCATABLE.

SYMBOLIC
RELDCATARLE

SYMBOLIC
RELOCATABLE

SYMBOLIC .

RELUOCATABLE

sSYHMBOL1IC
RELOCATARLE

SYMBOLIC
RELOCATABLE

ELEMENT TaABLE

21
21

31
31

31
3l

31
31

31
3l

31
31

3
31

31
3t

a1
31

M
31

31
at

31
3

31
31

31
31

31
N

3
3l

JUL
JUL

AUG
Alg

AUG
AlgG

AUG
AUG

Alg
AUG

AlG
AV

AUG
AUG

AuG
AUG

AUG
AlG

AUG
AlG

AlgG
AUG

AUG
AlG

AUG
AUG

AUG
AUG

AUG
Alg

AUG
AUG

71
71

71
71

71
73

71
71

71
71

T
71

71
71

7
71

71
71

71
71
71

71
71

71
71

71
71
T

71
71

1530820
153108120

12134156
12334356

12334159
12134459

123353049
12335:04

12¢35:0é
12535206

12:35:07
12:35:07

12:35:09
1213509

1233510
12323510

12235112
12135312

12335114
12335314

12135318
12135318

12135818
12535418

12135119
12135119

12135521
12135221

12335323
12:35:23

12:35330
$2:35:30

D e OO GO0 9= 00~ A0 =0~ 0 =00 00rm QOO0 =00 00 m 30 =0

014344670
or44p740
Q441004
QL4u2224
01451532
01451656
014545032
01461396
Nt461336
DI514074
01523060
ni5%23140
Ni524252
01527422
1527482
0t{5300446
01530764
01531030
09531440
01532342
01532372
91%331t2
D1534406
01534452
01538154
31535746
01534012
01534424
015374664
Qi%37730
o15406496
g1541332
Q1541362
0i541756
1544314
01544374
ND1S457046
01546750
01547600
01547340
0155n040
0155110
n155n432
01551474
NisS51540
Q1852332
1564424

v

11:51352.898
11151152899
11$51:57.804
112511574806



acc {ACC/CODE) 1 000637
Fal (FBL/cODE) 1 080023,
PBL (PBL/cODE} 1 000233
- REGL~ - {RgGL ACODE D - ~1 -DOB&E2
VALVEL (YaLYEL/CODE) .1 Doo3sy
ALLCON  (BLOCKD/CODE) 34

—DATLAZ __ {BLOCKD/CQDE}
. COROL LIBRARY TABLE EMPTY
_ PROCEDURE NAME TABLE EMPTY

END CUR LCC 1102-0038 L8

CHAM
INTERP
PBLF
RKINS
WRITE

BANK 2 DRPENBENT
3% _BANK.2 DEPENRENT

ENTRY POINT TABLE

{CHAM/CODE) 1
{INTERP /CODE) 1
{PBLF/CODE) 1
IRKINS/EODEL - -« §
{WRITE/CODE) 1

BLOCK TARLE

031701
Dooz2oy
00043p

opor?g -

003430

CHAMBR

0 015645560 14 285

CR2ZTAp {CR2TAP/CODE) 1 000187
JUNpL  [JUNCLZCODE) .o . 1. 000274,
PIPEL (PIPEL/CODE} 1 000221}

n¥AL - AMALteQpEl ) 000144

BANK 2 ngPENDENT

tBLOCKR/CODEY a4



5.2 Main Program

UMIVvAc 1IDR FNRTRAM V { FVFL 22'13 Fo{ 1 RH
TH1S CcOMPILAT(Ow *AS DONE AN 11 5 Ty AT Mpplc.dq

MAIN PROARAM

STOQRAGE USFn

08

oort
nagl
97n2
nnn3
01ry
naes
006
anaz
01190
0711
0017
0713
2314
uo1s
01
no1?

{ALOCK,

»CONE
snATA
«n aNK
Acceon
ALLCON
ALLCS
CHAMRR
NaTaAZ
FapLcomu
FLAGS
JUNCLC
PaLco4
FRILFCH
REALCH
VALUFS
VALVCH

EXTERMAL RFFERFYCES

SToRa

arol
ongl
oot

D320
oozt
0322
anz23
-nezY
onzs
G024
o7
anan
LYY
an3z
0733
nn3Y
035
anas
a0a7?
4740
0°41
0742
0743

CHAM
RFSFT
CR2TAP
WRITFE
PIPEL
PBE
VALVEL
JUNPL
FaL
RFGL
ACC
ValL
RXINS
PRLF
NEY| S
NEXPA&T
SaRT
SN
NFRR2%
NSTAFPS

by

MAMF, LEHGTH)

071305

onienl
anenan

gRanin
021475
anrngr
4L ?h
[Ra Ry ¥4
on1775
HACARA
gonn75
npnznng
il B
Ontang
nap-in
Tnya?1

{BI.NCK, NAME)

GE ASSIGNMFNTY cQR V,RIABLES

npNr4d27 17CL
TYLRT 23466
ra=21L4 37L

=Nl
izl

sl

(alLnCK, TYPer, RELATIVE LOCATIAM, NAME)

rrad437 1 S0L ranl
rang2g 2500 narpt
arn3s] anra ~nnl

nnergay 210
nan3ng 261G
nar3sd Alng

rPCo?
i1l R}
neot

annnig 2126
pno3se 273q
noligs 3100

opo1l
aoot
a00§

QeOSN7 2301
on1o6t 290(
opnsgs 3,06



T8

ono!
opol
onol
ones
0go4
onos
ono&
on0é&
peots
0Qco
0004
gno3
0003
ondés
onis
onls
0nll

0nls
0rl3
oglt

opl4
000é&
0p00
ogoo
opoo
000
opoo
o0goé
opndé
0a0é
0nls
onos
oo0é
0aDé
gno3
oolD
0poo
0plad
0plS
opofng
opoo
0ots
Dgis
0g0é&
o0t
0pis
0006
0qls
a00é
0pls
0Qlo
onns
Qaodé
ont3
onodé
onod
onoé
0po3
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anpge7
(o Rl D]
nat2zé
panp 42
annpng
£Nen3n
Annpsl
nor~Qz7
nprizl
non?1s
rnm152
QArgrg
naaral
guaz3n
noL4Ts
aonn)t
nannnl
anpsnt
norQNo
ngeens
annn12
nNn2ét
go1134
no1177
031300
nola0!l
qnn223
pon312
nlpa3Y2
pangl2
031512
aorg&3
QonaT2
oucY74
nong2g
nan777?
nnN1anz
ntnp2s
an15z4
not26%s
ni1212
aonsis
00534
nnz2455
noarne3
nni193s
nnzsni
no15546
on2s17
rPaiIs7o
nntatl
002553
nN3524
nnoInz3
oously
nonsH2
nrigs12
nnanzs

3236
414G
5236
AC3
AREAL
ATD
CEF1
CP

cs2
nELX
DIAT
NPACE
DUM
FTaAT
F&
GRHO
ICHAMP
1oUHJId
IENR
PFLAG]
IPBF
1PUMOD
1T1A
IT1CO
ITIRN
ITPL
1Y
KAYl
KaY4
Kay?
LREGUP
My
MNCHAM
MG TP
NNMN
NFFAL
NPTIR
NPRBY
NTREG
OFFIPR
ONIC
DRV ALF
Po
FORT
PPRLF
PREF
P}
NIptn
RpuP
TAURFG
TreL
TIHEF
THMVALO
TPRAL
varc
AN
WThMnl
XKace

apel
annl
nons
La¥slzl-
nais
nors
~a0s
~nng
noca
~q07
nopis
nons
nonég
noaoon
nany
nnog
nra3
nagia
ooty
2000
na1t
neti
nooo
nnNoad
rpoo
oono
ngoo
ngné
nogsé
2000
nol7
nnoé
ogn?
012
an30
noog
coag
roos
nni7
nooo
¢o0no
nq0é6
noo4
nnné
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noté
ngnré
AQts
ngoé
nooé
npeé
gcaono
nat7
nops
nNg
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nooYy
Lalr B
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Col167
orin?z2
arenng
Cranity
oroangn
frpe3|)
nnprnkg
aratnl
nen127
gneAtn
ari14é6)
0reisy
orpan2
orr206
Cirt2i
arpPi2
ooapl]
onnrlp
aqrrgo
Dnnzl1d
oerrasg
ornng3
ori1ds
COL1238
0G1301
gniyg2
cr0224
onrgyq2z
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prnzlg
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0nNRa63
onQedg
Laegéz
ar-~al7
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ontass
rtre 74
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ornn23
oPrarad7?
Nrz503
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o207
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004470
Gnyg2y
nr 4?2
Dl4r3g
Heqdonl

3301
4446
AC

aACH
AREG
AaTDVAZ
cFF2
chi

cV

nEL Xy,
pMct .
gPMAN
ne
FACTNR
G

1

1DUH
InitMy
1ENDF
11
(PLOT
TREGPR
ITIAN
1TIP
1TIRn
1TPLN
12
KAY!ID
KAYS
KOUNT
LVON
M¥ 1
NCMTg
NJUNCL
NNODEL
NPTA
MPIT
NPV AL F
NVALL
OFFIR
OMIPR
nrPVALO
PL
POWN
PPPP
pS

P
N2NUy
RPHMPD
TC
TGAS
TIMENS
THVL
TTO

"

wNOZ
fTEMp
LKP

rock
nool
rgns
nnan
nnis
nne?
Qnz0
nngé
Aanns
nnig
rnis
laleds 2]
[alalut
nnnn
nonsé
noo3
nnls
nnld
nQns
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nnll
nnocé
rOno0
nang
nNno
nadad
noRo
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AREGMYX
BX
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IPRINT
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AONTICI I T ONIPRILICY yOJIRLID 4 ONITL 1 anNPLT 171 ,PEZAN{Z0} 4 TEHPS (3,4 TRAPNNNT
4y THIZ2Y,72020} TRaAnNCPS
DINCNSTIOM TFLAGYCA) TRaPnNDY
COMHON/ACCCOM/PPACCDUMTET , TACCI2)Y, IDUM,IDUNL, IDUNZ, 10UM2, TRaApPAQI O
LTENACC L2 aNALE NNNN  PAFCI2) yPPPP,YOLACCIZ) ,XKACC(2) TRAPANL
COMMOMZALLCOMZARFALI 2, L (2N 4,0F) T4DTALI20) ,FRLI2N) , 6,60, TRAPDO ?
INDRDEL (20 3 NP IPL NPLENS(Z7) ,PLLZA, 117 ) ,PTFHR {20, 100) ,RHOL(R], TRAPTP) I
PSIMALP (7™, THETA{?0) , TIME (WROTLI2: , 1N W NTEMP (70,110 ,Z{20,17P) TRAPNN1Y
COMHA I ZALLES /iR 2T ACI A 21 3AC2(21»aC302),ACHL2) ,ACCI12} TRARPONIS
COMMON/CHAMAR /AREA(B,2),AREACIR) yATR,ATONOZ (21 ,CCIRY,0CC(1%), TRARODL &

ICEFI12) ,CEF2(214CAANCEB 21, cPL2),CPI,CP2L61 ,CSTARIR) W CSE, 52141, TRAPADIT
ZEV{B,2) ,CVELIZ Y sDELTF4NIAT (2] yDPHAMIA,Z) ) DPTO(21 +DRPMT(2},0T0LF), TRAPONI]S
IDPLEY JNWFHELLAY 4 DWOX{BY ,ETATI2) ,GaMI2) 1 GR(2) ,ICHAMIR,2) ,IFNG, TRAPDODI®
GIPURTI?),IPUNDLIZY,15P(R) 1514152061 4KAY I3 ,KAYI(B) ,KAY2(HY, TRAPNRZD
SKAY3(R) JKAYHIR) sKAYS(B) ,KAYSIB) KAYT{RI+KAYBIR) JKAYP(BR) KaYir(r), TRapND21
6KAY11(8},MR(8),MRI,MWIB),HWi,MWZ(A),NCHAM,MCOEFpNGGTP,NPVALF{B!. TRAPOD22Z

TNPVALD(R) sOPVALF (B, 8605 ,NPVALO(B,401 ,PCHAMIR] ,PMANIB, 2} ,PHRES}, TRAPAN2]
APORPI2) sPORNTL2)PNAO(2y,P0Ow1{2),PQW212),POR3(2).PRATCLB),PTO(2), TRAPODOZY
PP (2] ,PWLI(2),PpY2(2),RGAST9) ,RPHP ,;RPMPDIZY (RPMT (2} ,Tci{B)sTCl, TRAPONZS
BTCRZ{b) 3 TGASIE) ,TIMEF ,TIMPUL(B) yTMVALF (B 0601 ,THVALP{8,60),TCRP (2}, TRAPQP2S
ATORT(2),TT002),U(2) JWMANIB 2}, VOLC(8) s WIS} WeHAMIR) yWFUFL IR, ° TRaPON2Z2T
BUINJ(B,2) sWNOZ (8),¥0X{n),ATDNOZ{B) XITP(2),XLTD(2) TRAPQNZB
COMMON/DATAZ/BKIB) ,DELXLIZTY NCHTR, NN, XLENGL. (20 TRAPPOZY
COMMON/FRLCOM/ZNFALILD50) 4 IFBLLI0) yHF LW NPFRLOICY,TFRL 10,80} TRAPDDIN
COMMON/FLAGS/IACCPR,, TCHAMP [ IPRINT,IREGPR,ITUsBN,IPLOT TRAFOO3!
COMMAN/JUNCLC/TJUNCL {10,5) ,NJUNCL ,MLINUL] ) TRAPNAAZ
COMMON/PRLCOMZJEND [IN), IPBLI0) ,NPRL,NPRALI10Y,PPRALIIM, SO, TRAPND3D
1TPRBLLIN,5C) TRAPODIN
COMHAN/PRLFCH EE»NF {10y, IPRF {101 ,MKFBLF(IN) ynPRLF NPPRLFTITY, TRAPDOIS
IPBNDL(1QTPPELF (1" ,350) , TKPPLFLIR,57),TPRALF {1,500 ,XKPRLF(17:80), TRAPOMIS
ZXKP{T™)Y TRaAPON3T
COMHON/REGLCH/AREGIB,1rQ) , A\REGMX(B) ,AREGP(8),0MC]1,DMC2,DMC3,DNcd, TRAPPODS
JDFAFREGI{B) sFA,EpUMI , IpUHTI,TOUREP, IDUMNJI,LRFGONI8) ,LREGUP (B}, TRAPOOD3Y
2HRFG,NTDUMyNTREGIS)} 4PD,PRFF{B) ,PU _AREG(8) ,Q01pUM;Q7DUM ,SPREGIBY, TRARPTINGO
ATAUREGLA) 9 ¥ TRAPOD4E
COMMON/VALUES /ARHA 3 GREQsWR IR 4PR WG 4ZSP5 TRARNOL?
COMUON/YALVEN/LYNNENE) ,LVUPT]S) yNVALL G NXRVL M) THVL t10,50), TRAPOO43
IXEALO) s XXVL IR, 50) TRARNIN4H
EQUIVALFNCE (IFLaGIt1),TACCPR) TRAPONGS

FAUIVALENCE (FLAGUL 310, IFLAGEL 4130 ,(TTIAZIFLAGIL»1)),(ETEANIFLAG{TRAPNO4S
1240103, (ITIAO, TELAGEI,3)) P IALYIY, IFLAGLS, 1), t0NTALL] FLAGLL,1) ) TRAPONAT

2y lOFFTACT ) sFLAGEZ43 1) (I TIC, IFLAGTNs2) b {ITICNZIFLAGLIZ,2) ), TRAPGNHYA
BUITICO,IFLAGEY,2)) W INPECILY s IFLAG A2, (0NICILYsFLAGIIH,23), TRAPODY Y
Y{OFFTICsFLAGI2Y,21) 4 {ITIPIFLAGII,,31) ot ITIPH,1FIAG(2,3)), TRAPODSO
BETTIPOTFLAGI3,31) , IHPIPRIL) ,TFLAGIS 3 Y 1, (ONIPR{L]FLAG(T4,3}), TRAPONS
GIOFFIPREVIZFLAGI?H, 301 (ITIRZIFLAGIEsH) Y ) L1TIRMyIFLAGLZ, %)}, TRAPODEZ

FUETIROLIFLAGLA 41 ) o (NPIR{1 )12 TFLAG{4,41 ), [ONTRELISFLAGIIG 5], TRAPANS]

oo0n0 R ONDY62Z ZIn
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gor24
0agz4
Qo124
opt124
o124
opi?s
gpi125
0p125
90125
on12s
npt2s
ooct25
00125
00125
gn12%
0p125
gn125
oplzé
antso
Cp1a7?
o146
00155
oot éed
00173
00173
opz2o2
dc202
00203
0p203
Op204
goz204
onzo7
00210
Gn21t
oo214
0p215
gp21é
opz217
0pz220
Qoz221
onz222
apz23
no224
opzzs
0p22é6
20227
00230
ogz3l
0p232
00234
00234
00235
00240
Dnz41
op243
0n24s
0pz4é
onzy7

54a
GSe
Sha
57
E8B»
5o
bl
bls
G2
632
LTS
&8¢
[¥-¥]
£7#
LB e
&0
700
Tle
72o
73
Ti4o
750
Thn
770
T8¢
7%
ANs
Bl
82
Bla
84e
85ea
86
87 ¢
884
8%+
PALE]
?le
92
930
40
958
Phe
97e
FRe
?%a
igne
107
1020
F03a
IN%e
10Se
1060
107
DR
{0%s
I B ELE]
11)e

ks

A{DFFIR(1)FLAGI24,8) )y {ITITIFLAGT1+S}),(TTITN,IFLAG{Z,:+51), TRAROOB Y
QUITITOSIFLAGE345)) , INPITIL) HIFLAGIS-5} ), (ONITILI)sFLAGILIH,5)), TRAPODSS
S UPFFITILI FLAGI2H,8) ) J{1TPLLIFLAG(! &) 14t ITPELN,IFLAGLZ,6)1), TRAPDNGS
ACETPLOSTFLAGI3 .60, (NPPETI1 ), IFLAGI4»8) )y (ONPLTIL) ,FLAGI1S,41, TRAPODST
RIOFFPLT (1) ,FLAGL28,4)) TRAPOINGS

MAMEL 1ST/IHOATA/ALPHA L ARF A, AREAC I AREGHME ,APFGP ,ATONDZ ,RK ,CEF 1, CFF 7, TRAPAOGY?
TCLsCHMANLCPL ,CP73CSTAR St CS24yDELT,DELTF «DFAL ,DIALDTATDTDHEL, TRARPNNSD
JFACTNR,FREGFRL G +GR 41 4CC, TACCPR, ICHAM, ICHAMP tFNACE ,1END,TENDF, TRAPNDG1
YIFpL 1 JUNCL, INgL , 1PB, 1PAF y IPLOTIPRINT  IPU¥T ,IPUMO,IREGPR, 151,152, TRAPONSZ
H1TURM KoY sLFL A6l REGAN ,LFEGUP yLVnN 4LVUF MR T ,MW] 4M¥2 Npcc,MCHAY, TRaPrOA3
SHCOEF MFRLyNGGTP M JUNCL 4 NKPRLF 4NLINJU,HPBL ,NPELF sNPFRL NP TaWNPIC, TRARPONG 4

HNPIPL JHPTPR NP IR MPTT NPLINE ,NPPBLF NPPLT ,NPRALWNPVALFsNPVALD, TRAPMDGE
THRE G, NMVALL yNXKVL ,OFF 1A, OFFIC,0FFIPR,0FFIR,OFFIT,0FFPLTONTAONIC, TRAPONGS
ROMIPR,ONIR ) ONTT,ORPLT yOPVALF ;0PVALO,PACC,POWN, POV, POW2,Pn%3, TRAPNDAT
9PPRLF ,PPRAL ,PREF PWO,PwW1,P»2,PL00,0REG,RFGAS,RHOL ,RPHPD,5PREG, TRAPGOSH
¢TAUREGsTCEyTC2,TEBLyTGASyTHaTIMEND s TKPBLF 3 THVALF » THVALO, TRVL, TRAPOOSGY
ATPBLF, TPRAL,VMAN [ VOLACC,YOLC, XITP XKACC, XKPBLF ,XKVL ,XLENGL , XL T ,7PTRAPDOTYD
DATA INCL/Z2De0/ TRAPOOT7
DATA ITIAyITIC,ITIPsITIRYITIT»ITPL/ERT/ TRAPODT 2
DATA FPTTANSITICN,ITIPH ITIRH,ITITHN,,1TPLN/ba24/ TRAPOO73
DATA (TIAD,ITICOITIRPOL,ITIRO,ITITO,1TPLO/b0lY/ TRAPAQOTH
DATA NPTARNPICNPIPR,NPIR,NPIT NPPLT/4&040/ TRAPANTS
DATA OFFTALOFFIC,OFFIPR,OFFIR OFFITOFFPLT/&NeCa0/ TRAPOOT7 6
DATA OMTA,ONTIC,ONIPRLONIRyONIT,,ONPLT /60010 .NY/ TRAPNN??
- RESET CLOCK OMm MACHINE TRAPOO7S8
CALL RESFT TRARNNT G
PUT naTA DECK ON SCRATCH FILE AND LIST TRAPDROBD

CALL CRZTAP(GHDECKEN 12,455,562 TRAPDNGL
READ PROGRAM DATA TRAPDOSB2Z2
REAR(12,INDATA) FTRAPODBZ
INITTAL CALCULATIONS TRAPQOSH
NCMTRBENCHAM+NGG TP TRAPDOBS
KOUMT TRAPOOBS
no 19 I=1,8 TRAPGDBT
KAYL([I)=KAY (1) 41,0 TRAPPOBS
KAY2({I)=KAY (T =14/ TRAPROAY
KAYITII=KAYL1(1Y/KAYRITY TRAPNOTN
KAYS(13=2.0/KaY1t) TRAPODZY
KAYS (1 y=aKAY (T} /KAY2( 1) TRAPTOS2
KAYS(TID(KAY ([ )+1sD)/KaY(T) TRAPDO®I
KAY7(1)=21eD/KAYIT) TRAPQUO9Y
KAYB{I)m(2eD=KAY(T}}/KaY(T]) TRAPDOPS
KAYR(1)1=2,0/KAY{]) TRAPDQGS
KAYID(1)=20/KAY20]) TRARPADY?
KAY11(T1=KAYLLTI)/KAY (1 TRAPOOYB
CCTI)=SART(KAY{I}eGC/{RGAS(II#TGAG(T))+KAY4{1aaKAYI(]])) TRAPODNS®
CCCiI)=SORT{GreKay (1) /RGASII}/TGAS(I)) TRARPDIOQ
PRATC(TI=KAYS{T)2oRAYS(]) TRAPOID]
CONTINUF TRAPAIDZ
NU=DFLT/DELTF . TRAPDIOD3
CALCULATE SPFED OF SOUND M EACH LINE TRAPDINY

DO 97 It=1,NPIPL TRAROLIDS
JPROP=NPLINE{1]) ' TRAPOIDA
IFE CINCLITIYERSI) GO TN G0 TRAPGIO?
IF (LFLAGULIPRQOPI.ER.1} GO T2 30 TRAPOIOS
CLEET)=SARTIKAY{TPROP} aGCeRGAS(IPROPIeTGAS(IPROP)) TRAPOLIDY
G0 Yo SO0 TRAPP LI
COnTIHUF TRAPOL 1]
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0250
n2se
n2sl
n2s2
Snze3
ng2sH
op2sh
raz2sé
ne2s7
Cazs0
nn2s!
0pzs2
0oz4&5
0p2sé
opz270
Q270
tn272
ne275
0n27é6
0o277
0302
00303
gn3o4
do3pH
acaon?
on3iz2
pR3id
Be313
on313
0p3is
00317
00322
dp3zs
doazs
0o327
0g33n
0p33l
00334
go3sz4
00335
0p335
00337
90337
ap3i40
co3al
0034l
np3yg)
co3y!
o341
£034l
0p341
0034!
0n342
an142
00345
0g34%
nelds
o0346

117+
113
114a
115,
Elho
1170
|G
119
12D
121
12%
123,
1749
1250
124n
127+
17289a
1294
13N
131«
ilZ2e
i33e
134
13%a
13he
137a
13Re
1337
140e
1410
1420
430
F4ds
145
146
1470
1480
1494
150,
1510
152¢
1539
15%¢
155«
156«
157
18-
15%¢
16N,
156ty
1620
163%e
164'
165
1ébe
1674
14RBs
1459

7~
e~

157
17°

19r

t/FL{IOROP Y /T 1)

P

CL{T1)=9PRT (¢ ) WnP)‘gcalhq.P/RHﬂL(IPPGP)/(1,H+BK(!Puop),piAL‘Ir]TRAP
TRAP
TRAPS

CONT1HIE

NELA=NPELTeFACTNRACL T, TRaPMI1S
MOBFLIIT)I=XLEURLITT )} /DFLX+140 TRAPAL 1S
RNODFL=NNDFLITT) TraAPOILY
BELXLITTYI=XLFMAL {111 2 {pMObFL~1./M) TRAPGIIS
ACE ALCTT 123414159270l aAl {1 ebIALITI} /4,0 /144,0 TRAPOT) G
SIHALPLTTY=SINLALPHALT ) /S7e2957BD) TRAPDI 2D
THETA(TTI=DELT/DELXL(IT) TRAPDI 2}
NEADRTY =NADELITTY TRAPN122
no 7a 1J=1,MHNODEL TRAPN123
2011, =001+ (S~ )aDELXL(IT®SINALPIIT) TRAPR1Z2H
CONTINUE TRaP0)Z25
cCoNT MU TRAPNI 26
CALCULATF STanrTIvg COMDITIONS TRapN127
na 111t 11=1,NBTPL TRARD)ZB
HHODFL =MODEL (T LY TRARPT12Y
IPROGP=MPLINE(TIT) TRAPC13P
no {6 Ji=sl HNNDrL TRarpn1 31
WROTLIT13JJ)V=5.0 TRAPNI132
PLET1,J1¥SPEOStI 1} =G/GeRHPL (IPROPYRZI(TIT ¥.1U) TRAPDIZD
CONTENUE TRAPQ13H
THITIALIEZATION FOn REGULATOR TRAPN13S
0N 131 1=1,NRFG TRAPP134
NTREG(I)=TAUREG(T)/DELT+R.r0~1 TRAPOLAT
CONTINUF TRAPMI13A
INITIALTIZATION FOR THRUST CHAMRERS sND GAS TURBINE TRAPNI3?
CHAMBERS TRAPOL YN
IF INCHMTRSLE«™}) GO0 T 170 TRAPDI 41
DO 150 Iw=1,NCHTH TRAPNDIR?
N0 150 N=!,2 v TRAPNIH3
I1=TCcHANMEI 4N) . TRAPQIHY
JJIz=NORFL(ITD) TRAPNIHG
PYPMPLIT,,JJ=PLiTT , JJ) TRAPOLHS
WTFHP (I T JJY=D0TLII T 0d)y TRaPOIHT
CONTINUE TRAPDIHB
COBTINUF TRARPDIHS
WRITE INITIAL PLOT oECORpS IF PLOTS ARE REING MARE, TRAPNISY
FF{IPLATZNE«DICALL WRITE(D) TRapPNIG1
fRITE INITAL ¢OMDITIONS aAND ITMPUT CaNSTAMTS, TRaAPNIE2
CALL #m1TEL(D) TREPDIGD
INCRESSFE TIHE TRAPNIGH
CONTINUE TRAPNIGS
TIHNEaTIYME+NELT TRAPN]ISA
SET PRINT AND PLOT FLAGS TRAPNISTY
1 = 1, ACCUMULATOR PRINT FLAG TRAPTI158
I = 2, COMBUSTOR PRINT FiLAG TRAPHNIG®
! = 3, NOMINAL PRINT FLAG TRAPQ16D
I = 4%, REGULATOR PRINT FLAG TRAPNI &I
1 = 5, TURBINg PRINT FLAG TRAPN1 42
I = &, PLOT FLAG TRAPDN1 &3
pon P50 12146 TRAPO164
SFT IMDEY FnoR CoMpUTED GO TO TRAPD16G
IX=lFLAG(1,1) TRAPNL LA
SET SURSKCPIPT FOR *TIME Tn TURHY FLAG NFFT ARRAY TRAPOI ST
IvalFLAGe2, 1) TRAPCI6A
SEY SHBSCRIPT FOAR YTIME TO TURN FLAG OMY ARRaY TRAPMIAS
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00347
OD347
00350
00350
0035t
00352
0p3s2
gras2
LELT
0P385
00356
00357
00357
00340
0p3s1
036!
co3s!
001363
G034
00345
C03sé
00370
cnay!
00372
00374
tnazé
00400
60402
g0404
0p40é
00410
00453
00416
00417
gg420
to4zi
cna22
fo422
0p422
00423
oo4z4
oo4zé
00430
0p4al
o432
op433
00434
00434
ony34
tn43s
onu3s
00437
00440
Oo44gtl
no44l
noHy4l
0ou42
Bo443

1700
171
1720
173,
t7%e
175
1740
1770
178
17%s
180
191la
i82e
183s
1Rde
135
18&e
187«
1330
18%9¢
1900
191«
1920
1923
P9de
1950
1960
197
198¢
199
2090»
201w
202,
203
204,
2015
2060
207,
20Ro
20%
2iCe
211a
212e
2139
214,
215,
2140
Z21i7e
Z218»
21%e
2200
221
222
223a
224
22%0
2260
227

lakal

[a s}

zi"

23n

25r

270
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II=TFLAGE3, 1)

G0 TO 'TURN On* OR *TURN OFF® FLAG
GO TO (212,231 s1X

CHECK FOR TIMp TO TyYRN FLAG OM
CoOnTIMUFR
IF (TIMEJLE.FLAG(IZ»1)) GO TO 25O

TURN FLAG ON, [NCREASE SURSCRIPT, CHAMGE SETTING OF 6n

T rLaS
IFLAGL T =IFLAGIIZw10,1)
IFLAGI3 1) =iFLAGI 1)+
IFLAG(1,1)52
G0 Tpo 280

CHECK FOR TiMp 70O TURN FLAG OFF

COMT THIE
IF (TIMF.LE-FLAGIIY,»[)) GO To 25@

TURN FLAG OFF, TNsREASE SUBSCRIPT, ¢HAMNGE SETTING OF O

TO FLAG
IFLAGI () =0
IFLAGI2,1)=2IFLAG{?, 11+
IFLAG(1,1)=1
CONTINUE
KOUNT=KOUNT+1
CALL °PIPEL
IF(NPBL.GT«R)cALL rBRL
TF(NVALL.GTOYECALL VALVEL
JFINJUNCL«GT+OYCALL JUNCL
IFINFBL.GTeO)caALL FBI,
TFINPEG«NE«GICALL REGL
IF{NACCANE.DO}CALL ACC
IF (NCMTHB«.LE«Q) GO TO 370C
Do 290 1=1,.NCHTE
DO 270 N=i,2
T1=ICHAM({I 4N}
JJ=NODELCIT)
IPROP=NPLINE(]T}

CALL VAl (1T ,4JJ:IPRNP,I

TRAPDLTN
TRARDI 71
TRAPRITZ
TRarOLIT72
TRAPNI74
TRAPQITS
TRAPDNLIT S
TRAPNI1T7T
TRAPOL7S
TRrAPMITY
TRAPNI18N
TRAPAIBL
TRApn182
TRAPD!B3
TRAPDIRY
TRAPDISS
TRAPNIBA
TRAPGLIBY
TRAPND18A
TRAPNIRY
TRAPD @
TRAPALISTI]
TRAPOIS?
TRAPOI93
TRAPO 94
TRAPDI9S
TRAPDL P4
TRAPD197
TRAPDI?H
TRAPQI®D®
TRAPODZON
TRAPO?DL
TRAPDZ20D2
TRAPDZ03
TRAPGZOY
TRAPNZ205

ACCT NIomliR+AREALIII)I /Ll ) o {GORHNL{IPROPI &7 (1T, JJ1=GCePRe1LY, 3o TRAPN2DS
JRHOL (IPROP}eZR)+G/CLITT 1 shReSINALF(1E)oDELT4FRLIII) oWReABS (WR) 2, 0TRARPNZATY

2/701AL 01139120 /RHOL{IPROPY/AREAL (T ®DELT

ACLUT yMI=AREAL{IT}/CLITIY®1R.0%60
CONTINUE

IF (1+GT.NGGTP1 GO Ta 290

1I=1pymMI(I?

JJ=NopelL (I}

IPROPaNPLINE{LT)

CALL VaL(Il,dJ,1PRaP, 1,

AC3{ I a=YR+AREALITI)IZ7CLITT )% {GeRHAL{IPROP)0Z{]1]
tRHOL(TPROP) 0 ZR)+G/CL{ITI#WRASINALP(I]1eDELT+FPLII
Z/DIAL{IT121240/RHOL{IPROP) /AREALCIT Y oDELT

ACH (T eAREALITI}/CLITTeltg.006GC

1I=1pPUMD(TY

IPROP=NPLINE{IT)

CALL VALCII, 1 ,1PROP,2}

TRAPNZ0DB
TRAPD2QY
TRAPOZ2ID
TRAPOZ21}
TRAPD212
TRAPMZ13
TRAPD214
TRAPND21G

3JJImGCPPRo 44, Cmae TRAPDZ21A
1)awReABS(WR) /2,0TRAPO217

TRARPOZ1A
TrRAPOZ19
TRARPDZ220
TRAPDZ2]
TRApN222

ACCIETImaS=ARFALIITI/cL{IT)o{GeRHOLIIPROP )02 (11,1)~GCe¢PSel44,r~reTRAPD22]

TRHOL (IPROP I a/5)~G/CL{I T eV SoSINALPLTT)oDELT4rRL{TI e ¥ScARSIWS e

ZORELT/7.0/01ALLII}/PHNL(IPRAP)ZAREAL(TIT)®!12,.0
AC?2{11e~AREAL(TR)/CL{T 2184 ,00GC
CONTIHUE

TRAPNZ24
TRAPN225G
TRAPOZZ?4
TRAPDZ27
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oguus 720,
0pasn 2%
bpasl 23 .
n452 231
nn4s5s 232
Cnysé 7330
gus? 2l
on4s0 235
Jn4él 23&a
ap4ée2 737
Co4s3 23Re
Q464 23%0
LLETX] 243
cpdsé 241
Qo470 2472,
a4zl 293
onsy2 Z7H40
Cny73 245¢
caq7H 244,
ap47s 247
on47é 248
o477 249
nas0l 250
ans02 281+
Jos503 252w
goso4 253¢
nps0s 2540
0806 255
00507 256¢
gos10 257
BD5i3 258a
oostH 25%a
ons5ié 246N
gos2i 261
opg22 2420
0¢325 203,
gos2é 2640
00527 2650
0ps532 2hba
Qo534 247
gns5a34 248
Gos36 2690
[+EvR 3 Y] 27
Ggs40 271s
00541 272
pns42 273
FND OF
TrAP
HpPO14a

3

33

35"
37

395

UNIVAC

N0 3G tal,yw0nT

1ENG=]

1 H'EF‘=TI“E-DF’L‘

pnoo3sn L=l Nl

HE=4

Hl1)=anXten)

wi2)=dfFUpL LT}
It31ePitANTT 1

¥4 uPANT], 2
ntity=pvoXi1?

W r2y="WFUELLT)
PML2I=pPYANTL, 1}
pN(4)=nPMANTT,2)

IF {[.GT.NGGTF) 6N TN aln
NE =&

Y{8)=RPMT(])

V&) ePTOLT)
BA{S)I=rRPMT (]}

P (6y=nPTO{L)

CONTIN'IE

CALL RKIMSETIMEF ,DELIF ,W,0r yCHAM,NETEMPS)
IF (16T NGGTFY GO To 330
RPMT (1 1=w{5}

PTO(]}=W(b)

CONTIHHF

UpX (1=t}

YFUEL I =W (2)
PHAMET y )=l L])

PHAN{I 212404}

CONTIMUE

CONTINUE
IF(NPELF.GT-23CALL PaLp
no 397 Il=t,NPIPL
NNODFL=MODEL(TT)

o0 Aer JJ=l1sNNODEL
MDOTLSTIT 4 JJI=ATEMP (11 ,4,00)
PLITT JJISPTENPTITJ))

COMTTHUF
[F{IPLATWNE <O AND MDD L OUNT, PLOT ) ,EQ,NICALL WRITE (4}
IFIIPRINT«NF e ANDSMOP(KOUNT IPRINT) «gRaT1CALL WRITE(S)
CHECKX FDR REACHING END CONRITIONM
1F (TI”F.LTOT]MEND’ G0 TO 190
waam UP PLOT TAPE AND PRINT RUN TiMp
CALL WRITE(S)
STOP
EHn
1198 FnRTRAN V COMPILATION, 0 oPIAGNOSTIce MESSAGFIS)
gYMBQLIC 21 Ju, M
RELOGCATARLE 21 Jur 71

15:nae7
15108517

TRAPN2 D
TRAPN
TRAPn.
TRAPOZI1
TRAPR232Z
TRAPN233
TRAPPM234
TRAPM?35
TRAPD234
TRAPNZ2DT7
TRAPN238
TRAPNZ3?
TRAPN? 4N
TRAPD 241
TRAPN242
TRapPOQ243
TRAPN24Y
TRAPN245
TRAPNZHS
TRARPN247
TRaPNZY48
TRAPNZHY
TRAPD?50
TRAPN251
TRAPNZSZ
TRAPO2E3] )
TRAPN25Y
TRAPOZGS
TRAPNZ54
TRAPNZST
TRAPO258
TRAPDZ2SY
TRAPNZ2AN
TRAPDZA!
TRARN267
TRAPPZ2&3
TRAPDZ64
TRAPNZ265
TRAPDZ&S
TRAPMZA7
TRAPNZAHAE
TRAPNZ269
TRAPN27M
TRAPOZT]
TRAPMN?72
TRAPNZT7]

n Di43467n
1 1484246
0 N144#372

14
34
14

373
!
172

1oELETED)
(DELETEDY



5.3 Block

Data

THIS COMPILATION WAS DONE ON 02 SEP 71 aT 11352:0)

gLOCK DATA
STORAGE USEp (BLOCK, NAME, LENGTH}
nona ALLCOM 023675
ono4 CHAMBR DD4626
o e onns DATAS 011200

__ STORAGE ASSIGNMENT FOR VARIABLES (8L0oCK, TYPE, RELATIVE LOCATION, NaAME} A . e
—— - 004 R 000000 AREA . Qo04 R 060020 AREAC 0823 R 000000 AREAL acoq R 0DDO3D ATD 0Q04 _R 000031 ATONOZ .
0004 R 0080633 CC 0004 R DDOQH3 ccc 004 R 0DONOS3 CEFL Q004 R 000055 CEF2 0603 R DOOO2Y C
e DGR R ADDQST. CHMAN . D004 R 000077 _cP . .. .. 0004 R QOptRl CPY___ .. . _0C04 R 0003102 CP2 0004 R DOOIEO €£3TaR
0004 R gDNI20 ¢St 0po04 R 00ON121 ¢52 0no4 R 000127 CV 0004 R 900147 CVEL G603 ] DODOSO DELT
— D004 R QOODIS! DELTF o042 R OrDQ51 plAL . RODY R 00DIS2 DIAT o004 R 000154 _DEMAN. _.... 0004 R QO00!7H _ppTo _ .
0004 R QOn{76 DRPMY D004 R 000200 pTD 4004 R 00D202 pwW 0004 R 000Z10 DWFUEL 0004 R 000220 pWOX
Doty R pOa230 gTAT . ... 2000 R 0QO005 FACTOR Qo03 R 0DOO7S FRL 0003 R Q00t21 G .. 00Dy R OND232 GaM _ .. . .
0003 000122 GC 0004 R 000234 GR 0000 [ 000g02 1 0004 | 000236 TCHAM opo4 1 BO0Z56 tgNg
u____nnﬂQ_;.nnunni IBLOT.L . . 0004 .t 000257 IPUMI ... 0004 1.0Q0261 1PUMO 0OnY_3 _Nno0za3 15F Qoo4 1 _0onn273 1] .
® 0004 | noDB74 152 gooo [ C00Q603 1§ 0004 1 000302 KAY G004 1 000312 KAY 0004 1 000H22 KVl
~ 0004 | 000432 KAYi....... DOO% | OCO322 KAY2 w-w. 0004 I 000332 KAY3 2004 (. 000242 KAY4.... . . 0004 I Q000352 Ka¥S . ..
D004 7 poDB&E2 KAYE 0004 {1 000372 xAY? 0004 I 00N4D2 KAYR 0004 1 000412 KAYY apon 1 000001 Kk
———— 0200 i 0f00p00 LL  — — . O004 [ 000442 MR .. DODH% 1 0ODD452 MRI . 0004 § 000453_MW..__ Q004 f O0OGH63 Myl
Q004 1 pOoy4sd Mw2 0005 | ODOOOD NAMCHM rogs 1 oNDiéée NAME 0005 1 000242 NAMEPL 000% 1 OOD160 NAMYMP
—N0A 1 naNeZ2 NCHAM o0y 1000472 wCoEF. ... 00Q4_ 1 000474 NGGTE __0005 1 g00352 NHE 000S | 000432 HMETEN .
0005 1 o0oa52 NMOUT o003 | 0N0O123 NOpDEL gnae3 1 000147 NPIPL 0003 1 0001SO NPLIRE 0004 1 0DDU4YS NpVALF
— ..0DDDY 1 DOQSDS NPVALO ... 0004 R DOOSIS QPVALF . 0004 R 0014SS OPVALO ___ O0DS R 000454 _0YTDaT _ 000s R 002815 peHaM =
0003 R OON1749 PL QD05 R DO1NS4 PLOTHND o4 R DD2425 PMAN DNod R 002445 PHR 0oo4 0024%3 Polp
temeen 0004 R Q02455 PQWT .. 0QUY4 R ONZ2457 POWO 0004 R ODpuét POWL N004 R 0024463_PQW2 ___ __ 00CQ4_ R 802465 PoWw3
0004 R DO24&7 PRATC gp03 R OCY1%4 PTEMP ono4 R 002477 FTO QoY R 0025g1 PWO 0004 R 002503 pwi
—Doo4 ® pn2snS.pH2 . . DDOY R OUZ507 RGAS —— 0003 R 010034 _RHQL ann4 g Q02517 RPEMP 00D4 R DD2520 ReMpD
0004 R gn2522 RPMT 0083 R 010044 SINALP o004 R 0R2524 TC pegy R 002534 TC!} 0004 R 002535 fca
——— ____D0O0Y R 002543 TGAS _. 0Q03 R 010078 THETA 000% R 001174 Tin Qoo3 R OOV14_TIME __ 0604 R 002583 TiMgf
00D0 R oOnp0é TIMEND oo05 R BDI177 TIMF go0Yd R DO255% TIMPUL 0004 R 0QD2544 THVYALF 0004 R 003524 Tnvalo
—— . 0004 R DO4444% TORP. 2004 R 004465 TORT 0004 R 0249479 TTQ Qo4 r OOA4TZ U | . __. 0004 R 004474 ¥MAN_
0004 R QO461Y VOLC 0004 R 004524 ¢ 0004 R OQ4S32 WCHAM 0003 R D!DLIS WDOTL 0004 @ 004542 WpUEL
0004 p D04562 WINJ .. 0004 R OD4S72 wNoZ pond R 004402 WOX . 0084 _R 004412 WtpMOZ o003 R D14935 WTEMP
0004 R 0OQ4622 XITP ga04 R 004624 XLTD 60D3 R 017756 Z
0030l _te. . . __ _BLOCK DATA ____ ' . BL.ocgnol
oot102 Ze COMMON/ALLCOM7AREAL{20) ,CL (20) ,DELT,D1AL(20) W FRLT28),6, GC, BLOCODOD2
go102 3, INODEL (20) ,NPIPL, NFLIME(ZUl.PL(ZOnIODI,PTEMP{?D 100} ,RHOL (), BLOCNTOA o i e
on102 Ho ZSINALPtzn),THETA(Zo).TlHE.“DOTszu.1003,WTEMPtZUsIOn),Z(ZO.IDG) BLOCODOH
0nLod Se COMMON/CHAMBRZAREA(B,2) ,AREAC(B} ATD JATDNOZ(2),CC{8),cCCI(8), BLOCNONS . . e e
goto3 ba 1ICEF142),CEF2(2),CHANIB,2),CP (2} ,CPL,CP?{&) ,CSTARIB) €51 ,C52(48), BLOCNOMA
anio0d Te . 2CY 18,2V, CVELL2) yDELTF4DIATI2) 4DPHANIB,2),DPTO(2) 4DRPMT(2),DTR(2), BLOCNNO? rm wn e — —
00103 Be IDWIS) OWFUELLE) yDWAXEB) ,ETATEZ) ,6GANL2) ,GRE?) , ICHANLR,2), IENG, BLoCnNOs
atind 9a HIPUMT U2y o TPUMOC2) 4 15P{A) 151 ,15204) KAYIB] KAYLIB) KAYZ(D), slLoconQg?

USRS —




84

nana3
no103
001G
09103
nn163
0003
00103
o003
anio4
onip4
apinb
ooins
00105
noi1ops
anies
oo1p5
00105
0oDns
nnios
Q0105
00107
ooti2
o112
082
0oy112
on3)2
gor:2
a0112
po112
00112
N1
aeri2
onp12
20K12
go112
oo112
o132
oe3yd
go114
oot
00114
LR
co1t4
go114
coptH
00116
ooty é
ooy s
anyzo0
Qo120
o120
0nq 20
00120
ani1z29
0n120
aotz22
Qo125
0g127

1.
tie
12a
t3e
149¢
150
140
174
18s
17
20e
21e
220
23
24s
25
260
27a
28w
29>
300
3le
aZe
33
34,
35a
b
37
3Re
i%e
4s
Hiwe
H2a
436
g4y
4G4
Ybe
47«
LT
Y49e
50
Sle
52a
534
S
5%
Sbe
&7
G8e
594
60
b1
G2a
630
GHo
650
bdba
&7

SKATIIRY JKATH cAYBUB)  KAYSIBY ,RATTIN) 4K ayBIR) KAYFIRY ,KAYIOIRY,
EXAY11(R) MR Pl,NWCE)|MWIpHW2(61.NCHAM,NcﬂEF,NGGTP,NPVﬂLF(RI,
7NPVALn(Bl,DPVALFIQ.GO),ﬂPVALD(B,an.PcHAHlFJpPMANfa,Z).Pﬁﬁiél.
8F0WPt21.P0ﬂTtZ).PDWH(Z),POWIGZ).in?(zl,?owat?y.PRnTctB),PTO(?),
9PHFIZ).PW1I2).Pw2(Zl,RGAS(QI.RPMP,RPMPDf?l,RPHTlZ),TCfB)rffl.
eTcZ(b).TGASKB},T]HFF;T[MPUL(Sl,TMVALFfBabﬂt.TMVALOiﬂ.bﬂ).TORP(Z)‘
ATURT(Z),TTO(Z?,Ut?).VHAth-?J,VOLctB),Nté),erAH(B!.ﬂFUELta},
BH!NJ(H,Z),WNOZIB);wainp,%ToNOZ[B),XITP(Z),XLTDCZ!
CONHGNIDATA3INAHcHM(Htl*lthﬁTMP(bl,NAPEQQQ)1NaMEPL(HO,25,NME(4n)
lnnarnmlz.al.NMOUTI!BGI.ouTDAT(laﬂiuPLoTNoinn),TrM.T:nr

OATA [(NAMEPL(LL,KK),LL=1,90)KK=142)/3HWIF P IHWZF S 3HWIF R 3nx4p

o - MR N ) R PR\

IHWHF 3HWAF ,IRWTF 1 3HWEF 2 IHWOF yAHWI e d AHWI TR HHW ) ZF o AHWI3F
qﬂwqu.4HwtBF.ﬂuwl6F.HHWI7F.QHWIHF,HHW19F.4Hﬁznr,3HP|F '

AHPZF s3HP3F ) 3HPYF ,3HPSF  3HPAF JIHPZF J3uPBF , 3HPOF ,HHPINF
qHPianqHPle'qHPI3F,4HPlngQHPiSF,HHPIéFsqﬂF17F,HHPIBF|4H919F
HHPZOF p IHWIL R 3MW2L 2 3HWIL 9 IHWHL IHWSL , IHW6EL P IHWTL 5 IKWEL

IH" 9L uqHWIWL.”HWIIL|qHNSZLs4le3L.4HW1QL‘HH$15L.4HW!6L'qu17L
SHATAL JHHWITL , 4HW 2T 3HPIL 43HPZL LAHP3L (3HPUL 3HFSL , JHpéL

3HP7L 4 IHPAL +3WPTL P UHP LOL s 4HPTIL (4HPIZL +4HP LIL s YRPEHL o HHP I BL
GUR 1AL ,4HPITL, 4uP 1AL L 4HP 9L 4P 2TL )

DaTA TIM/HHTIME/,TINF/BHTIMEF/
DATA ((NAMCHHCLL,KK?,LL=I|93.KKHI.l"!fbHPCHAMl,6HPCHAMZ.6HPCHAM3.

1 6HPCHAHH,éHPcHAﬂs.6HPcHAM6.6HPcuAM7,6HPanMa,6chHAHl.6HWCHAP?,
2 6chHAM3.6H3CHAM4,6HWCHAM5,6HwCHAM6,waCunM7.6HWCHAM8,6HCSTARI,
3 6Hc5TAR2.6HcSTAR3,6Hr§TAR4.6HCSTAR§,6HCSTAP$.6HCSTART,6HC5TARB,
4 6HPHANIiabHFHANlZ:bHPHANl3,6HPHAN1“,éHPMAN!5.6H?HAN!6,6HPHAnl7‘
5 6HPMANIH|6HPMAN2|,6HPHAN22.6HPMQN23.GHPMAN24,6HPMAN25,6HPMAN25,
& GHPMANZ7 14HPMANZBAHISPY JAHTSPZ  LUHISP3  LHHISP4  L4HISPE
7 HYISPE HHHISP7 s 4HISPB  y3HMRY s JHMR? 2 IHMP3 s 3HMRY "
8 3HMRS ¢ IHMR & ¢ 3HURT 1 3HMR & P IHMW P IHMY 2 » IHMW3 R
T JHMwWH s IHMUS s IHWY G ¢ IHNYY s IHNYA P SHWFUEL Y, bHNFUEL 2,
° 6HHFUEL3;6HWFUELQ!6HWFUEL5|6HWFUEL6.6H“FUEL7'6HWFUEL8.4HWUK1 .
A HHWOX2 s UHWOX3 S HHWOXY yAHWOXS  JUHWAYs  Z4HWORXT s HHWOXg
B HHCVI1 YHCVI?  #3HCVID3  JHHCVIY®  ,4MCV4E JHHCUL S L HRCWLT
C  #ycvia P HHCV 2! y4HCV2? rHHCY 23 sHHCV 24 JHHCVZ2E UHCVZE
D 4YHCV?7? s HHCVZE SEHNINJI D 1 SHWINJIZ (SHWINIE Iy HWINI LY, 6UWINJIIG,
E 6Hw1NJ16.GHW!NJ!?.&HthJls,bHWINJ?l,6HW:NJ22,AHw;sza,AHWINJ?q,
F o OGHWINJ256HWINJZ2S r6HWINJZT y 6HWINJZE/

DATA (NAMEL LYo Iy / AHNODEL L&6HIFND ,6HIPH s4BLVDN
1 GHLVYUP S&HNPLINE»6HIJUNCL, 6HIFEL W BHARFAL S5HCL SEHRTIAL
2  &HFPRL s bHSINALP+SHTHETA L &HPL JOHWDATL S 6HZ s EHPBNDL
3 bHXXP 1HBHAREG  HOHPACC  pbHEX y BPRK s EHCC P EHCCC '
4  GHOELXL »G6HRAY JOHUKAYL L O6HKAYZ S46HKAY3 L6HKAYH 6HKAYS
65 GHKAYS 1GHKAY7  sB6HKAYS yOHKAYS  #SHKAYEM y6HKAYL) ,6HNTREG
L  BGHPRATC 1AHRGAS s&HRHOL o 6HTGAS 2 6HXLENGL/

H

DATA C(UNMETBMILL JKK)sLL=142),KK21,R)/ GHROWPL s5HPOWPZ ,SHPONTIL

-

BEHPOWT2 S4HPTQI +4HPTOZ SHRPMT) JSHRPMTZ 4S5HTORPL SHTORP?

2 SHTORT) sSHTOFTZ s4HTTO! HH4HTTOZ 4HWTNDZ,6HNTNOZZ/

DATA (NME{I}s1=i.4r)/ LHAREGY »4HARFG? »b6HAREGI ,EHAREGH
1 GHARLZGS 14HAREGS 4+&HAREG?Y (4HAREGA ,AHPACCH yEHPACCZ 4 6HXKY s
2 GHXK2 y6HXK 3 s SHXR 4 s HHXKS 1 SHXK 4 s SHXKT s EHXKS '
3 AHXKR JAHXK IR 4 BHXKP1  #6HXKP2 L6HXKP3 6HXKPY  LAHXKPS
4 BHEKPSE 1 BHARET S ENRKPRA ,6HAKT JEHXKPID L6HPRNDY ,6HWPBNDZ
5 &upaND3 +5HPBNDY 4 6HPRNDS ¢ 6HPBNDS O6HPRNDY s AHPBNDS ,&HPBNDT
& 6HPANDIO/

DATA NGGTP/O/,NCRAL/N/
DATA AREAL/20eC."/
DATA CL/2R%0.N/

RLOC

gLocnni2
BLOrnM1d
plLocnnl4
ALocnMis
alocnole
pLogn017
JELOCONTER
pLncnare
LGlocnn2n
18Loc002]
BLacon2z
JBLOCNAN23
,BlLochnzd
LBLOCcN025
JELOCNI2S
yRLocon27
yBLOCCNZA
RL.ocnNnze
RLOCNN3D
RLOCOR3
rl.ocD0O3Z
ALoCNN33
BLOCNN34
BlLocODas
BLOCONIS
alLpconay
BLoCONAB
BLocOn3e
BLDCNDAD
BLocnD4t
pLochN42
BLOCOAYU]
fLocnNNtH
BLocOnds
gslocnnysd
sLocn0y7
aLacon4s
aLogchnug
gLocnOSN
BLocOnNsl
BLocons2
BLocnns3
BlLocnost
aLocnnss
BlLognNNsé
aLpcRos?
BtocrNhe
gLocn0s?
at.ocnnan
sLog¢Pnal
BlLochne2
ALocnnég3
AaLocnha 4
BLoCGO4S
BLacnNés
BLGCOANST



o«
\t=}

goratl 48e
00133 6%¢
00135 70
00137 71
ool T2e
00143 73e
00145 Fhae
0D 47 7548
0015t 7éo
003153 770
00155 780
p0i87 79
0016l 80+
f13a XA Bla
001465 820
e0167 83o
017! 840
poyz73a 8%
o8375 Boe
.p0127 &7¢
ogzol 880
00203 8%
0205 20e
Q0207 9ia
opzit 920
— .0pn213 ~930
0oz15 4o
-. 80217 9%5¢
0022zl 260
00223 9749
00225 980
00227, 9%

go23! 1009
g0o233 iole
20235 102¢
00237 1030
gp24i 1040
anzyd 1050
00245 1060
gpzs3 1070
00264 1080
00267 1%
00275 1100
_anapd 11la

END ©
8L0OCKD
BLOCKD

DATA
DATA
DATA
DATA
DATA
DAY
DATA
DaTA
DATA
DATA
DATA
DaTA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
LDATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
END

F uNlvac 1108

DELT/«001/ ,

DIAL/200D.0/

FRL/ZOe0.0/

G/0.0/

GC/323747

1PLOT/O/

NOREL/20eft,: /

NPIPL/D/

NPLINE/20e0D/

PL/2000e0.0/

PTEMP/2000eN, A/

RHOL/B00.0/

SINALP /208,00,

THETA/2000+0/

WOOTL/2000e0.n/

WTEME/200050.0/

Z/72000e0,0/ X

MWZ2/ e F10FT66ET y v 2106874FEY 1m o 40427 13E~2:s=e6064466E=2229040/
TC2/.4435408048E3,,21022435E4,~424057598E3,,B188%125€1,200,0/
CS2/a70179ED8EH 441175209958~ 300F17E3,.2N546873E2,20040/
152/634823907TE3107547BBIUYEZ2Z1~o 1 71216246E2,+11873112E1,200.0/
CEF1/542,00/

CEF2/=8+6,4,0,.0p

CP27 4259174751 ym 7H177162E0,0125498BN4E0,~e824976042E-2,200,0
PYO/ . 12503708g4%,0,0/

PH1/228354174E2,0.04

PWP/~aS0557429E1,000/

PAWG/ «2737500TE6 00/

POWL/eZ19TIS13ES,00/

POWZ/B0103P14E3,0.03/

POW3/+78168831EL,0.0/

TINEZQ.D/ -

TIMEF/0+0/

TIMPUL/8¢0,0/ -
MAMTMPZOHYIMPLY ,8HTIMPL 2, 6HT IMPLI sAHTIMPLA SHTINALS  4HTIMPLE
CELTF/D.0Q003/

FACTOR/142/

TIHEND/Q.3/ L
AREAZ1890+0/ 4 pREAC/B00.0/,ATD/0e0/1ATONOZ/220.,0/,6C/890.0/
CCC/BO0¢0/yCHAN/ 162000/ 9CP/200eD/3CP1/0e0/21CSTAR/RD.0/
C51/7020/7,CV/ 14900/ ,CVEL/20040/4DIAT/200400/4DPHAN/L6oND/
DPTO/2e¢0,0/ DRPMT /200407 ,0TD/200,0/,0% /620,07 ,0UWFUEL/8%040/
DUGX/Bo0.0/ETAT/2¢0.0/GAM/200eD/:6R/200.0/ICHAM/LS2D/

FORTRAN V COMPILATION. 0 eDIAGNOSTICo MESSAGE(S)

SYMBOLIC 31 AUG 71 1213415
CORE RELOCATARLE 31 auG 71 121345

BLOCOD4E
ALocOnNe?
BLochDTIN
BLocOOT!
aLocon?z
BLOCANTI
pl.ocOO7H
BLoCOODO75
BLOQCON7?S
BlLocon??
BLocRO78
gLocDnv9
BLoconsg
plLoccoal _
BLoOCHinaz
BLocnos3
gLoconad
BL0COOBS
BLocOOBA
BLOCOMB?
BLocQnNes
glLocoges
sl.oc0aeon
/8Locon9l
BLoco0%2
JBLo£DO93
BLoCOO%%
BLocONO9S
BLOCDOYS
BlLocDo9y?
SBLoc0O98
.BlLoc0ngs
aLocoino
Blocn1at
/BLOCOIO2
BLoCcnio3
BLocolow
~BLocn105 _
B8LOCO104
BLpCcO1Q7
BlLoco1o8
BlLoco1¢®?
8Locgyin
BLQCNLL

Coefficients derxived from least-squares fits of
cubic polynomials to curves presented inm Figures
24 and 25 Reference 1 for .5SMRIG6.

Least-squares fit of quadratic to Tigure 27, -~ — -
Reference 1. ’

See above for MW2, TC2,

Least-squares fit of quaératic to flowrate curve
in Figure 26, Reference 1.

- PR

Least-squares f£it of cublc to power curye im
Figure 26, Reference 1.

9 0 01454032 14 122 {DELETED?
9 t Did461306 24 1 (DELETED)
0 pid6t33s 14 76



5.4 Subroutines

5.4.1 ACC

UNLIYAC Jlua FORTRAN V LEVEL 2206

THIS COMPILATION WAS DONE ON Ol SEP 71 AT 00158150

SUBROUTINE ACC

STORAGE USED

{BLOCK,

PUOL  eCODE
OpUD  eDATA

0p02  eBLANK
0003 ACCCOM
UpD4  ALLCOH
Upb5  FLAGS

UDBé  VALVES

EATERNAL REFERENCES ¢

oog? vaL
bols WRITE
opit SQRT
ople NERR3S

FeQl18aH

ENTRY POINT 000637

NAME, LENGTH])

go0é&4s
onoo3z
ooocoo
000030
0223675
co0gos
gouo1o

BLOCK, NANME)

5TORAGE ASSIGNHENT FOR YARIABLES

e [1731001
a00i
onos
opo3
ooua
DOUs
0oua
ooon3
oops
pop3
goul
0ooH
Qoua
agouva

00101
ppin3
anio4
go104
Noi05
pojos
oDi0s
00306
voip7
Qo140

ano104
000213
000001
ooooo4
000000
009000
000031
500032
00004
0000457
po0D21
Qo414
nogoz4
000026

MM 0% e DD

jo
za
kY
ya

&o
7o
8o
LD
10

10k
3ot
ARHO
cH
DPACC
GRHO
1DUN
il
ITURBN
NACE
PACC
PTEMP
VOLACC
XKACC

0001l
o1
0004
co03
afalue)
[alaguie}
aoo2
aQos
0000
Q003
0an4
oD+
0004
0004

X G M0 D e vt ey v QWD

SUBROUTINE ACC
DIMENSION KOUNTIR)

COMMON/ACCCOM/DPACC ,DUMLS) ¢ TACCE2),IDUM,IDUML, 1DUM2, IDUHI,

{BLOCK,y TYPEsy RELATIVE

onos513
00023z
opooz24
000003
opoonl
gopoo3d
ogopiz
opoons
000002
0Qpg20
go0i74
010034
0101145
017755

t116L
50L
cL
feg-1-4
DUM

1
1DUML
1PLOT
13
NNMN
FL
RHOL
WDOTL
Z

ogol
goot
noo3
0003
0oo4
0003
gQo3
0oos
00023
0004
ooaa
0aocHy
oooé
nogé

LOCATION,

DB D et g DG

D0000H
Job315
ogo0Nol
0p060é
0goo?s
DoOjo7
000013
pononz2
ngooil
opoizs
onno23
010044
opood2
0pooo3

NAME)

1146
70

cl

Ché
FRL
1acc
1ouM2
IPRINT
J
NODEL
PPPP
SINALP
WR

IR

LIENACCI2) s NACC ) NNNN4PACCI2)9PPPP,YOLACC(2) s XKACCL2)

COMMON/ALLCOM/AREAL (R0 ,CL(20) DELT+DIALIZ0) ,FRL(2D)»636GC,

ooot
aooi
0pa3a
ono4
05G4
0a6s
ooo3
0Qu)
ugold
ooo4
Q0Dé&
ocao4
oogRé
000Qsé

INODEL {20} sNPIPL s NPLINE(20),PLL20,100),PTEXP(20:100),RHOLIB),

2SINALP (20}, THETA(20) 4 TIME'WDOTL(204100)-WTEMP{20,1001,2{20,100)

COMMON/FLAGS/EACCPR,ICHAMP JPRINT, IREGPR,JTURBN,IPLOT
COMMON/VALUES/GRHO JARHOWR +ZR PR WS4 25,P5
EQUIVALENCE (DUM{1),C1YsCDUMIZ)aC2)y DUMIZYC3) 3 (DUMISICHY,

00 T et vt e e DG

000536
000402
000002
pgoaso
0aol2t
000000
000014
Q00013
0Doo14
000147
QoDoon4
010070
oonoos
f0ooDs

130L
9oL

DELT

G
IACCPR
IpuM3
IPROP
JJ
NPIPL
PR
THETA
s

Zs

ACC 000}
ACC 0002
ACC 0003
ACC Q004
ACC 0005
ACC 0006
AcC @oOo7
ACC 0003
ACC DO9O%®
ACC 0010

61 SEP 7}

000}
ooy
0qQo32
0004
o00#%
goss
0003
20as
2060
0004
0066
oono4
0004

- - TR [ I - 1

pooé2}

o000 -

ooQo03
Q00051
009i22
ogagol
naools
ooooga
008000
gonjso
0oago?
oi0ily
014035

Di58tHg,912

150L
AREAL
c3
2Iat
GC
ICHANWP
1ENACC
IREGPR
KOUNT
NPLINE
(]
TIKE
WTEHNP



16

golio
onile
0oLl
onitd
ggfls
oo1i7
opiz20
poizl
001R2
co124
ou12s
Qpl1zRé
o026
0026
G127
oaiso
oo13d
0pyaz
aoi133
00334
nTa B )
00140
ooist
gol4
Qai44
0g14s
o0lds
DOI47
o150
0154
Qo151
9Q153
00155
Qoise
Qels7
noiél
aale2
DO1463
goiet
0165
Qo165
00145
gajlsee
00iev?
Qa7
G071
0172
0a}73
oar7s
00177
goza0
00203
onz03
ppzoY
QU205
00206
nozu7
0p21o

1=
120
13e
14
ibe
léea
i7e
}8e0
190
200
Zle
229
2ie
Zhe
25%
260
_7e
2B
2%e
A09
3]t
320
330
J4e
dse
3se
37e
33e
3ge
400
fie
Yze
H430
Hyeo
45%
4be
47
4am
Hpe
50¢
Sie
529
53e
540
55
540
570
5Bo
5%
&Do
ot
Gge
63e
by
459
bb»
YA
4o

ig

30

50

70

7D

110

120

RCCHACC DATE QI0974
H (OUMIS) yCO5) y (DUMILE) 4 o6 ) TIDUMsJY 2 CTDUMLIT Y, ACC
2 {IpUMZ,IPROPy(1pUM3 v ad? . ACC

DATA KOUNT/ 20/ ACC

DO 150 I=laNaCC AcC

JEI ACC

KOUNT (1 )2k OUNT (1) +! Acc

Hielacci) LCC

JPROP=NFL  Ng (1! ACC
LF C(1gNAectlIdepRe2) g0 TO 70 hee

JJm] ACC

CALL VALIII,1+1IPROP,2) hCC
Clﬂ'WS"AREAL(EII/CL(II?o(GORHOLfIPROPPvZ!IIri)”ﬁﬁ?Psﬂiﬂqu-Gﬂ ACC
IRHOL{ IPROP) 6ZS)~G/CL{I1}oWSoSINALP(TIT)eDELT+FRLITT)oN5CABS(HS)e AGC
2DELToZ2+0/D1ALCIT ) /RHOL{IPROP)/AREAL(TITII®12e0 ACC

C2m=~AREA [I1)0GCo)useD/CLITE) ACC
HNNN=D ACcC

CONTINUE ACC

MNMNaNNNN+ L ACC
PPACCE=CLITT)®22/GC/ 1480/ VOLACCIIIONUTEMPLII L) ACC

[F{NNNN«EQe | JPPPPRPACCII)+DELT2DPACK ACL

[F{NNNNEQeZ)PPPP=(PPPP+PACC{IY*DELTODPACCYI/ 240 ACC
CS5mEKACC I |vo202sQeGCeRHOLIIPROPI214Y,D/C2 ACC

CLLUTXKACC(1)00202,00GCaRHOLIPROP)®144:00(PFPP*C)/C2) ACC

IF (CébeLEsCeO) GO TO 30 ACC

HIEMP {110l )2C85/2+0+SQRTICOS50CE544009CA8)/200 ACC

G0 TO 50 ACC
CONTINUE ACC

HTEMPLII 1 ¥em(B6/2,0=SQRTICES#C55~4%e02CEE)} /2D ACC

CONTINUE ACC

IF{NNNNJEQol 0 ANDa IACCPRoNEe Do AND o HOD(KOUNT (I3 o IACCPRICEReD)CALL ACC
IWRITELLIC) ACC

IF (MNNN+EQesl) GO TO IO ACC

PTEHP(ILlsldreWTEMP (Il /C2~C1/C2 ACC

PACC{IY=PPPP ACC

JFEJACCPRINESD-ANDHODIKOUNT(T) s TACCPRYLQetiCALL WwRITE(LD} ACC

G0 To 150 pCe

CONTINVE ALCC

JJaNODEL (1) ACC

CALL VALL{ITaJJW1PROPSIY ACe

Cam=yRHAREAL{III/CLL{IL 10 (GoRHOLCIPROPICZ(IT & JJI~GCoPROI 44+ 0~Ge ACC
1RHOL(IPROP)oZR}I+G/CL{IIIOWROSINALP(II)}SDELT¢FRLIIT}oWROABS(WRY/ ACC
2240/0IAL{IL10120/RHOLIIPROP}/RREALIITICDELT ACC

CHaAREAL(IT)oGE/CL(II)el44.0 ACC

NNBEN= D ACC

CONTINUE ACC

NMNN2NNNNS | ACC

DPACCRCL{I1)oe2/GC/L44.0/VOLACCEIIOWTEMP{T L puid) ACC

IF{NNNNsEQs L }PPPP=PACC (1 }+DEL TeDPACC ACC

[F{NNNNEQe2)PPPP2({PPPP6PACC{1)*DELT®DOPACCY/ /2,0 ACC

CEE=XKACC{I)00222,0¢GC2RHOL{IPROP}O144,0/CHY ACC

CHOMXKACCIII 00202000 GCeRHOLSIPROP) 144400 (C3/C4+PPRP) ACC

IF (C66eGTe000F GO TO 110 ACC

HTEMPIIT o JJ ) amC RS/ 2 0450RTICES4LSE =400 Ch6) /240 ACC

60 To 30 ACC

CONTINUVE hCC

HTERP{11,JJ1=CB8/2:0~SQRTICS550LE64409C446)/240 ACC

CONTINUE Acc

IF{NNNNeEQel o ANDo JACCPReNEc Do AND e HOD(KOUNTLI Y 1ACCRPRICERWDYICALL ACC

PAGE

0011
b1z
go13
0014
0015
oie
0017
ISR N:}
00te
0020
0021
002z
po2a
ph24
0625
0024é
onzy
p028
aaze
0030
D03y
0032
no33
o3y
guas
0034
0037
p03s
Goas
po4p
0o4)
0042
0043
0044
po4s
0045
p0y7
o048
P ET
0050
005
6052
ooz
o054
o058
0054
o057
0058
ouse
adan
0081
80642
0043
00&a4
c0é5
004¢
p0s7
gdes



gpzio
naz212
00214
unels
go2ls
00220
pozez
QL2423

ACC
ACC

]

%6

L
70-
71¢e
oo
730
7409
75
LE-1

END OF UNIVAC 1108 FORTRAM ¥V COMPILATION.

HOG

\

CODE

150

ACCyACC DATE OO

twriTecim ~—

IF (NNNMN+£Qe1) GO TOQ 90

PTEMR{L],,JdJI==WwTEMR(I] ) JJ}/CH=CI/CH

PACC(I!=uPPPP

IF{IACCPRNE D2 ANDHOD [KOUNT (1) 4 TACCPRIEQ+OICALL WRITE{1D)
CONTINVE

RETURN '

END

D #DIAGNOSTICe HMESSAGE(S)
SYMBOLIC 21 JUL 71 15%08:20
RELOCATABLE 21 JUL 71 1s3i08320

BLOCKD,BLOCKD

271

ACC
ACC
ACC
ACC
ACC
ACC
ACC
ACC

o
H
4]

@
agzo
anry
po72
naz3
0a74
0a7s
0074

1453142
01455212
01455254

14
36
13

76
1
57

(DELETED)
[DELEYED)




o
L

5.4.2 CHAM

UNIVAC 1108 FprTRAN V LEVEL

TH1S COMPILATION WaS DONE ON 72 SEP 71 57T

SURROUTINE cHAM

ENTRY POINT 201701}

STORAGE USFp (BLOCK, NAME, LENGTH)

0aol o CODE
oane *DATA
onaz *aLANK
0002 AtLCcOM
ocoa4 ALLES
0005 CHAMBR
oeGs FLAGS
oon7 DATAL
0010 VALUES

EXTERNAL REFERENCES

go1714
0potes
000000
023475
ogansg
Q24626
onoons
[zt
ooooln

{BLOCK, NAME}

2206 0018 F5O18H

11:82:0%

ASSIGNMENT FOR VARIABLES {plLaCK, TYPE, RELATIVE

0011 WRITE
00tz NEUDUS
got3 Niols
Go14 N102S
onts NEXPES
0014 NEXPLS
o017 SRRT
pezo NERRIS
STORAGE
0000 008035 19F
.oonl1 poo144 1746
ool nop2sl 250L
0001 nooys53 330L
GUot 001nné 430L
ooo! Q0ti142 530L
goo} Gocosl vaL
no04 R gnanzo Agt
Q00% R nONNZ0 AREAC
0007 R 0O00OnD0 Al
0005 R nonas3 ceFi
0005 r conig!l ¢l
0005 R ODN§27 ¢V
aaaz r nagop25 ¢3
Q007 g gonnn? 9
0003 R nOoooS! DIAL
000S R QGRN0 pTD
0003 R @Oop75 FRL
DQI0 R aONpOl GRHO
2005 | non2s8é [gNG
86007 [ punald [PROP
G000 1 nOgn20 {SUBF

3001
2001
caot
aagt
aooi
oeot
coo7
0po04
gQo3
0007
0005
nQos
onos
o007
ogo7?
0go05
72005
aeod
0Qos
op0?
[r{edts:]
Qo000

-t e = D DAL DAV I

onoios
oagié2
0no32g
Goosis
noIe42
Orl452
Poon3z
gaag4o
cennoo
gogcod
o0go0ss
¢ngi102
arni147
gornpzz
orentt
onois52
ocgo02
oaotzy
000254
anognzo
¢ngzs7
onngtn

110L
192001
2526G
3500
HSOL
590L
AA3
AC2
AREAL
B!
cEFZ
cP2
CVEL
cH
pecLP
DIAT
L

G

H

11
TRUM?
FSURD

000t
neol
nNoi
(sl
nOol
0ool
noo7
noey
nolo
oGy
qgoe3
ngos
nan7
noaz
anegz
oS
anos
nnas
noos
ogo7
nnns
nnpsg

LOCATION, NAME)

e EEE E EEEEEE

Onnizs
anp2nég
0anases
oars?2
0pilol
001463
000033
ganp42
a0ngon
opnon2
oanoz4
gortin
opron3
gorony
oongiR
aonis4
onpziQ
onaz3z
onnono
noeotd
pnn2b6!
nepz?3

130L
z2ioL
2666
7oL
4701
5100
AAH
AC3
ARHO

C

<L
CSTAR
cl

té
DELP
DPHAN
DWFUEL
GAM
IACCPR
TKOUNT
1PUKMD
151

ngal
Quo1
000
noot
[glalel]
0p0!
aoo4
aaoy
onns
oeos
0005
oons
ooo7
nooy
noo3
nogs
naons
[ ]nic]
ao0s
nogs
npos
onas

D= ree= 3 [ AA DDA

nGeots
000226
000063
pn0741
nnlins
noleal
000ggn
000044
noegan
000Nl
nooos7
nGo120
0Gonto
noonas
ononsn
Qoo 74
ngo220
600§22
000236
nboagos
nadnn3
nnoz274

1426
230L
30F
390,
490L
&30L
AC
ACH
ATD

rMAN
€51
clt
c?
DELT
pPTO
DU X
Ge
TCHAY
1PLOT
IREGPR
152

teleled]
000}
0001
GO0y
noo0y
o001y
000y
0o0s
ogos
sle]n})
2008
000%
ooory
G600z
Doos
op0s
0005
Juos
000
oong
00ns
0ads

v Qe = B NDBADBDHDDDR

.

0oearen
000270
0oo3él
o077l
no1127
0p00s?
noon4s
ongoon
000031
QeoN4s
nnop77?
nnotzl
gnooZs
ap0006
noo1s5]
poor7é
onQz30
anazag
noooot
oo06n02
G063
opnond

1700
23b6¢g
3104
4300
510
m
AcCl
AREA_ __
ATDNOZ
C¢cC

cp

csz2

c2

cs . _.
DELTF
DRP#T
ETAT

GR
TcHAMP
TPRINT
15P
ITURBH



76

ongp
0oes
000%
aflely
0oos
a0oe
ao00%
0003
00os
9005
onos
0e05
0007
aoos
ooes
noos
g6oos
000s%
ooos
0003

-

06103
00103

poi104

00105
00105

o005
Qo106
0oio7
eci07?
ng1o7
00107
noiq?
go107
og10?
noin?
goto?
oo1G7?
poin7
10107
po107
03110
oot
ool
on1z
oo113
20115
ne1lé
00120
op322
00122
nn1z3
o023
to122

oOnpln
onpua2
oan3s2
nage3l
nAJNY453
ronyy3
nony7Ts
nNnt74
nrO2457
QN2rA7
on2477
nozsey
nann3n
cN2gy3
an2ssd
004470
nnN4s32
oougn2
Ntidp3R
n17755

NIV OVDTVOD DI AD e~ = Q= 0 A

2%
30
3le
32¢
33a
3e C

I
KAY.D
KAYS
KK

HuwW
MCOEF
NPVALF
PL
pPoWN
PRATC
PTO
RGAS

5

TGAS
TUVALF
TTQ
WCEHAM
woX
WTENP
Z

ran? .FHZI
nons ngl2

nQas
npoG
oo0s
ogrs
rens
on0s
nognsg
opo7
noos
2n03
npnl
naos3
noAls
0aos
nan3
0go7
2005
onto

D DD D ADDD NPT~ —~ AT

SUBROUTIME CHAM

REAL ISP,150,152,KAY KAY1 ,KAYZ,KAYI,KAYY
IKAYID,KAYTY MR HRL MW, MW] MN2

[l AR Y-3]
[datatulels!
ora4qéd
nenygry
Gn 3505
pn2425
gn246é1)
crnolé
anzsol
nian3y
[(E Ealale K]
o1ar7q
anaszy
or4y72
cintlsg
nrop 3y
ne4s22
crnaCc3

Jd
KAYLL
KAY S
KAUNT
MW
NGGTP
NPVALD
PHAN
powi
pPRATI
pwOo
RHOL
SINALP
THETA
THMVALD
y
wDOTL
WP
X1TP
ZR

roro
nnos
nnns
rore
ones
gne3
nages
oond
nNpsS
cole
rans
roes
nors
nnn3l
onrh
n9¢cs
nnes
oniln
no0s
rni

DIMENSIQON KOUNT{(R) ,ISUBD(B),[5URF{8)

COHMONIALLCUHIARFAL(ZE),CL‘ZU).DELT.DIAL(ZF),FRLtZD),G.GC,

D VAV IDOIDJANRDDNL~D— T

nope3n
nna32?
npe372
nnop3z2
onniaby
noriz?a
nnnsis
anza4s
noyd63
nenpe?
Qrr5nl
nrz517
Qra524
fnintty
nnadby
neuwy74
Mry54H2
ncpgr2
Brus2y
Qeopns

K
KAY2
KAY7
LL
MW2
MODEL
OPVALF
PMR
POW2Z
PS
Pt
RPHMP
TC
TIYE
TORP
VYMAEN
WFUEL
“R
XLTH
5

ros
rnns
nnps
rans
roo7
annl
nroos
agns
nnne
aon7z
ogog
onns
rons
nroos
rons
agons
0ons
ocin
noQ7

T A LA ARNGgYPRAAN RN~ gD

onoan \
non3s 3
nn0gp2 LAYR
anbyyz MR
noonts N
0147 NPIPL
ND1455 OPVALD
0DZ4%3 poMP
nnz445 pow3
ANoOn17 PSGN
nN2sns PW?
nR2g2n RPMPN
nnNzsi3s4 TCL
002453 TIMFF
no4Y466 TORT
ne4sigd voLC
004552 WINY
600Qons YS
0oonze X1

CHAMNNO]

SKAYS  KAYS RAYT ,KAYZ,XAYS,CHAMDDD2

INDDEL(ZG?:NPIPLr”PLlNEt20)nPL(ZD.lDDI.PTEM9{20,IOD).RHOL(B),

ZSINALP(ZQ),THETAIZﬂ!,TlME.WDOTLIZH.IGOI,WTEﬁP{ZG.lUD),ZIanlGUJ
COHMONJALLCS/Acte,zi,ncl(R,?).Ac2t21;AC3(2}.ACQlZ:.ACCltZI

COMMON/CHAMBR/ZARFA(B,21,AREACIBY ATD,ATONOZ(2),CC(8),CCCE8),

lCEFle?.CEFZ(ZTsCHAN(H,Z),CP(Z’,CPI,CPZ(é!,CSTAP(B).CSI,CSZ(bI|

CHAMDARD3
cHAMDOOH
cHAMDDOS
CHAMDNOS
cHaMAOD?
CHAMPNOA
cHannNanN9
CHaMNOEN

ZCV(B.ZJ,CVEL(?).nELTF.nIATiZ).DPHAM(B,Z!.nPTOIZJ|DRPMT(2},DTD(2), CHamMnN11
JDW(é)’DWFUELIB190WOXEH),ETI\T‘Z):G#H!Z)!GR(Z)’ICHAM‘B'ZjaiFNG'
HIPUMy(ZJ.1PUMO(2),TSP(R).IS!.ISZ(é),KAYIB),KAYl(S)'KAYZ(B)t

SKAY3(R),
SKAYL1(8)  MREBY4MPL MWIAY UWT  MWN2 {61 NCHAM

7NPVAL0ta),0PVALFt8,601,OPVALOta,éuJ,PCHAHta),PMAN(a,zy,PMniér,
BPowp(Z).voWTlZ!,PowniZa.POWIIZ).Powz:ZJ'instz).PRachSJsPTOI?P.

FPWC (2),PRIf2),
oTCZ(éi.TGAS‘B),TlMEF.TiMPUL(B’,THVALF(F,GH],TMVALO(B.&O?,T

PWZ(Z).RGAS(BI'RFMF,RPMPDfZT,RPHT{ZI,TC(B):TCI.

CHAMDDLZ
CHamp0i13d

KAYAUB) JXKAYS [8) yKAYE(B) (KAY7(R) KAYBIB) KAYT(8),KAYIQ18), CHannnlY
JHMCOEF JNGGTP  NPVALF (B,

cHaAMNOLS
CHAMNNI1 A
cHamMOD17
CHaMOO18

ORP 2}, CHAMAO1?

ATURT(Z),TTOiZ);UfZ),VMAM(&|2),V0LC(B),“(6),WCHAM(B)'WFUELfH?.
BEINJ(B 21, YNOZIB),WOK{A) ATONOZIA) yXITPI2), XL T I2]
COMMON/FLAGS/TACCPR,ICHAMP y IPRINT ,IREGPR I TURBN,IPLOT
Coﬂmon/nATAl/Al,ﬂt.C,Cl,Can7,CB.C9,Cll,DcLP-DFLF,IKOUNT.xPROP,N. CHaAuNOZ?D
1PRAT1,Pson.i!.JJ,cq,cz,R.cz.xl.xz,s.wp.AAs,Anq
COMMON/VALUES/ARHO ,GRHOWR 4 ZR,PR,WS5,15,PS

DATA KOUNT/803/
EQUIVALFNCE (14

DATA
DATA

15 FORMAT(Y1TINE POINT OUYSINE VALVE
tMBUSTORY ,12," THHE POINT*,E14.8/"
30 FORMATU(*1TIME POINT QUTSINF VALVE OPENING TaRLE, FUEL SIDE,

1TORY 12,0 TIME POINTY,E14.8/°

I1susF/ael/s
1SURQ/Be 1L/

IFNG?

DPENING TABLE,

LAST TIMF POINT
ADD ONE TO PRINT COUNTER

OXIDIZER SIDE,
LAST TIHF POINT IN TARLE',E1%,8)CHaANND3]
coMguUsCHaAMNN3Z

IN TABLEY ,E14.8)

cHaMgnzn
CHaMON2Y
CHaMDN22

CHaMnNZ24
CHAMDN2D
CHAMDOZS
CHamOn27
cHaMpN28
CHANMOOZY
cQCHaAMNO3MN

tHaoMNN33
CHANGCD3#

onps
onos
nonsg
noos
noes
non3
0p0E&
000%
antn
cona
nao7
coos
oons
o005
ao0n
gens
00D
npos
ogn?y

AN DIT VLA DADTD D = P DRD

ponnitz2
nonakz
neo4te
aoop4sa
conN472
naniso
Qoz241s%
pn2455
pnaond
HERRE
apon24
nozsz2
0n2535
pnz2s54
nooo3 s
LY 4]
Onys72
gon4st2
onnpzy


http:POINT',EI4.81

66 1

g0t 24
ooy z4
go12%
anizé
00127
80130
00131
ga13d
00132
oDtz
0023
00133
0@135
0013s%
ani3é
no13s
001236
oo1a?
gotHl
op144
noy4é
ooiso
00150
oo1sl
pots2
00153
00184
016t
001452
eo1462
0C143
ani&4
oo 64
001465
Go145
NO146B
001466
po1&é
001467
00157
00170
opl70
opoi7!
oD171
00173
00176
00200
00202
go203
ogQzok
onzos
00205
0ozob
ooz13
gnzib
ooz1%
gozts

anz)s

35e
3b»
A7e
38aq
3%
400
410
424
430
44g
4505
44,
470
4R
LR N
50¢
Ste
E2e
S3e
540
3:1
5&a
570
58s
5%
60a
b1
$20
630
P
6%
bbw
470
680
472
700
71la
720
Y
74
75
7ba
774
78¢a
7%
80e
81a
EZ2e
8§30
g4e
850
8ba
6T7a
gBa
890
90a
2la
92

5n

70

130

15A
175

190

2lo

KOUNT{T)=KOUNT(I}+1

N

SET UP VALUES FOR LATES% VALUES FROM TNTEGRATION SCHEME

WOX(Timwil}
WFUEL (T)1=W(2)
PUAN(T 1 )=W(3)
PHANCE ¢21=W{4)
WCHAM( T =W (L )+W{2) .
CALCULATE MIXTURE RATIO FOR 1~TH ¢OMRBUSTOR
MRET)eW eI /W (2}
CALCULATE cV gVERY OTHER TIMg THRoUGH
IF (MODIKOUNT(I),21+EQ,0) GO TO 23g
GET SUBSCRIPT OF STARTING PLACE IN TABLE
ENESETIEY IS S
SET NUMRER OF POINTS IN TABLE
KK=NPYALO(TD)
DO LOOP TO FIND PLACE IN TABLE
CHECK FOR BEING ON LOW SIDE OF TasLE
IF (TIMEFLTTHVALQCI 21} GO TO 70
00 50 LirJdJeKK
IF {TIMEF+LESTHVALOC(]L LL)Y) GO TO 110
COMTINUE
G0 TD 90
WRITE WARNING ANDB SET VALUE FOR CV(I,l}
CONTINUE
Kxk=t
CONTINUE
WRITE (641031, TINFF,THVALOIT KK)
CVL],1120PYALOLT KK
GO TO 130
CONTINUE
SAVE POINT IN TABLE FOR THIS COMBUSTOR
ISUBQtIaLL
CALCULATE VALVE OPEMINGy O0OX SIDE.
CVITI, 11z (OPVALOU] ot L) =0PVALOL I LL=t ) edTIMEF~THMVALD(Y,,LL=1))}/
FETHMYALOIT LU =THYALO(I ,LL=1))+0PVALOl T LL~1)
DO SAME PROCESS FOR FUEL SIDE
CONTINUE
GET SUBSCRIPY OF STARTING PLACE IN TABLE
JUm1SURF (I}
SET NUMRER OF POINTS IN TABLE
KK=NPVALF (I}
CHECK FOR BEING ON LOW SIDE OF TABLE
IF (TIMEF.LToTHVALF{(I,1}) GO TO 17D
DO LOOP To FIND PLACE IN TABLE
DO 150 LL=JJgKK
IF (TIMEF.LE«THVALF{I,LLY) GO TO 2t0
CONTINUE
G0 TO 190
CONTINUE
KK=1
CONTINUF
WRITE WARNING AND SET VALUE FOR €v(1,2)
WRITE (46,3001, TIMEF,THVALF I ,KK)
CVITs2)=0PVALF (] KK}
GO TO 23n
CONTINUE
SAVE STARTING POINT N TARLE FOR THIS COMBUSTOR
ISUBF (T ImLL

CHAMDNAS
CHAMGOO3S
CHAMOO37
cHaMpD3s
CHAMOD3®
CHAMODYD
CHangO41
CHAKODY2
cHaMnNg3
CHAMDD G4
CHAMRBO4S
CHANNDY4S
CHAMBRY?
cHaAMOOYS
CHAMDOHS
cHaMDODS0
CHAMDOS]
CHAMDOSB2
CHAMONS S
CHAMDOSH
CHaMOOBSE
CHAMADG S
CHAMQOST
cHANDOES
CHAMDDS?
CHAMOT AN
CHAMGOG6
cHampoe?
CHAKOCSL2
CHAMDNGY
CHAMDDAS
CHAMDOGLS
CHaMDO&7
CHAMOC B
CHAMDOG?
CHAMDOTO
CHAMODT Y
CHANDD?2
CHaMD073
cHaHGOTY
CHAMDOTS
CHAMOR?Z G
CHAKDCT??
cHamon78
cHAKBOYS
cHAMOOBD
CHamaosl
CHAMONB2
CHAMOOG3
CHAMGOBY
cHAHMNOAS
CHamQOBS
cHannoDaz?
CHAMODSE
CHAMONBY
CHAMANSO
cHanoD? 1
CHAKNOT 2



o

Qo216
naz1?
00217
gnzz0
00220
opzz2l

goz23
opzak
00225
gpzeé
o227
co230
Do232
opzal
00234
no23s
05240
go24tl

Q0243
opzud
00p245
oo246
Qoz47?
nozsl

00254

— DO25%

opzsé
QQ2s7
oD240
Qo242
op2st
_opz2ak
00245
00270
go27!
gozr2
Goz273
co27Yy
00275
Q0275
op274é
onz277
Q0300
an300
oo3nl
golol
00102
0o3n3
on303
¢paps
00306
o037
00307
g0310
goatd
gaapd
00312
a3z

93a
949
95e
Féo
g7
S8
97
1000
10t1e
102
1030
10He
1050
1060
107¢
[08e
109
1100
Itls
112
113e
Fids
115y
114
Fi7e
118s
119
1208
121,
122a
123
124y
1258
1260
127
1280
12%
130,
1330
132,
133,
134,
135¢
1340
137«
1382
139
140¢
1416
142s
1430
14494
148,
1440
(470
148a
14%0
1500

C

c

cAL T¢€ VALVE OPENING, FUEL SIRE
CV (1,2 m{OPY sLL)=0PVALF (1 LL=13 )0 (TIMEF~THVALF ([ ,LL=1))}/
TETHYALF {2 LL)TIMVALFIL ,LL=1)}+0PVALF (T ,LL~1)
230 CONTINUE
CHECK FOR BEING IN LIMITS OF MIXTURE RATIO CURVE
IF (MR{11+GToMR1} GO Tp 250
MW ({TyaMW]
Tett) =Tl .
ISPi1)=151
CS5TAR( I 1nCS
15PU1)Y=151
IFCILECNGETPICP (T 1CPY
GO0 TO 310
259 CONTINUE
PMR{1)m1,0
DO Z70 K=2,NCOEF
PHR{K)=MRII}o0 [K~])
270 CONTINUE
MWlT1=0,0 /
TC(IYeB.0
ISP{1}=0.0
CSTAR{i)=0.0
IF{lI+LE+NGGTPICPII1YI=0 0
DO 290 K=l yNCOEF
MWL T aBW{1)+MN2(K )1 sPMR (K}
TCII)aTCIT+TC2IK)}4PMRSK)
1SPII)=alSP{l}+IS2(K)ePNHRIK)
CSTAR(11nCSTARII}+CS2¢{K)ePMR(K])
IF(JeLENGGTPICP(1)=CP{I)+CP2(K])oPMR{K?
29n CONTINUE
319 CONTENUE

GO THROUGH LGP TWICEs FIRST 1S OX SINE, SECOND 15 FUEL

D¢ 550 Nzlqs2
1KOQUNT=n
TI=1CHAMITI 4N}
JJIaNCGDELITID
IPROP=NPLINE(TII)
C=AC(T N}
Clmpacy (1 N}
CHAMBER PRESSyRE
PCHAM( I 1aWCHAMIT 01545 ,00TCIT/VOLCITI0lI2,0/MN(])
CAnCcClUIPROP)ISAREAIT JNYocVIT4N)
ClispcHAMTI)/PHANIT »N)
CALCULATE A PRESSURE ASSUMING CRITICAL FLOW
PSONu=C/{CI+CVITyN)SAREA(T yNI)CCCIPROP)?

CALCULATE RATIO OF MANIFOLD PRESSURE TO SON1¢ PRESSURE

PRATL=PMAN(T NY/PSON
IF {1.LE«NGGTP} GO T0 33D
CALCULATE NQZILE FLOWRATF
VNOZ{T ) ePCHAM{TI Yo AREAC (1) GC/CSTARY])
G0 To 359
330 CONTINUE
CALCULATE TURBINE NOZZLE FLOWRATE
GAMII)=CPIL)/ICP{1)149B52/MW{1})

CHaM x}
CHaM £

CHAMNDDFS
CHyMDOS7
cHAMOD%8
CHAMDONS®
cHANBINGO
cHamMn1Ol
CcHAMCIDZ
CHAMDINY
cHamMorin®
CHAMOING
CHAMDIOS
CHaAMDOT
cHamg108
CHAMCINI?
CHAMD N
CHAMDT 1
CHaMA112
CHaMR113
CHAMO 1 4
CHAMDGL1S
CHAMO 14
CHAMD117
CHAMDILS
CHAMDL Y
CHAMPD 20
CHAMBL 21
CHAMB122
CHAMD123
CHAMD® 24
CHAMD1 25
CHAMO1 24
CHAMD127
CHAMOD120"
CHAMD 29
CHAMO123D
CHAMD1 D
CHaMD1 32
CHAMNDE3D
CHAMDE 34
CHAMDL3E
cHAMB) 36
CHAMD Y37
CHaMO1238
CHAMNLIAG
CHANOLHD
cHaMD141
CHAMD1HZ
CHaMD 43
CHAMD1 44
cHaML4S
CHAMO 146

WNOZ(T1oaAREACEI)oPCHAM 1) @SQRTIMN{I ) /1545 en/Te (I 10GCoGAMITI R (202 (CHANDOLYT

1GAM{I}#1eD} ool {GAMIT) 12D}/ 1GANTI]1)=1,0}12)
350 CONTINUE

CHAMOS 48
CHAMO] 47

CHECKX T0 SEE ¥ THE ASSUMPTION OF SONIC FLOY %AS CORRECT CHAMOISD


http:IITMVALFl.LL

L6

o033
60313
00113
00315
003t1é
gnal?
onizo
no3zi

gnazz2
op3zd
gp323
opaz4
003z4
0RA25
onazs,
00330
Gou33l

003133
obaxy
00335
00336
00337
00340
00341

00342
goaan
cBa45
oa347
00ash
goas!

00352
08352
gio3sa
00354
00355
003568
00357
0pas!

003642
00363
gN36Y
0o3ss
00364
ppas’
0n370
0parzi

00372
Qo373
00375
[vhkE]-
00377
00400
on4o2
004p2
LETL
ao404
0c406
0g410

151
1520
1S3
154
1550
166e
187
15890
15992
160
igte
162¢
183¢
l&42
1450
16649
147§
1684
1695
1708
1730
1728
17804
174w
176%
175%
177
178%
179%
18D
181¢
- 182a
183%
igde
18%%
1846
187¢
188a
189«
190a
1910
1920
1930
1940
1954
1960
1979
1980
|19Fs
20Ca
201e
2020
2030
204%¢
sDIAG
205a
204e
207

IF {PRATI+LE«PRATC{IPRQP)) GO TO 4D - CHAMO1S1
¢ ASSUMPTION WAS [NCORRECT, SOLVE FOR PRESSURE AND CHAMO1E2
¢ FLOWRATE USING NEWTQON-RAPHSON ITERAT{ON cHay 0:@3

’ LCB=C&eFART{KAYIN(IPROPY) iCH;. PR Bd

AEsCBaCROPHAN(I )N} 0oKAYICIPROP) cHabnths

BL=CBsCROBUANCT,N) o KAYLL(IPROP) Teralo188

a7 CONTINUE™™ CHRMODEEY

IROUNT=TKOUNT#1 cHann ga

CTRPHANCY (NI ZPTENP LT s gd) gg@m, 55

Y DCL&HﬂZEnvcocl~2-Q¢C|¢c1ePTEHP(lI.JJI+AI°2u0/KAY5(!PROP)aPTEMP(II.Q‘QﬂL}&G
1UJ1q8 ¢nkAYE (IPROP) 1=81 /KAYS(IPROP)sPTEMP (11,JJ)00 (~KAY7 (IPROP))  CHAMDEE(

C7Raqe32~2¢05COCIoPTEMPIT14JJ)~CloCIoPTEMP (1], 0)0024R10PTEMP cgggﬂ}gz

TSI pddig qqz.uzxnvsclpnopiw “B1#PTEMP(II ,Jd)enl]N/KAYS({IPROP)) trgng 53

BEL AR e /DL Cb%ﬂ;lﬁq

LE ( HCHANP.o NE + 0o AN L MOD tXOUNT (11, TCHAMP ) £G4 CALL ¥RITE(6) ' , € 53q{§§

PTEMR(114dd)=PTEMP {11,341 +DELP cHaMails

IF (ABS(DELP).LE,0,001) GO TO 390 g;a§Q3§3

GQ TO 370+ chanqxﬁg

390 CONTIMUB  wpnd v 7 % o P ay v - éfeﬂgf 9
WTEMP (114 Jdta=C=C] eFTEMPGlI.JJ? Eganni7A
$04,70 H3 4 ., CHaNalY
410 CONTINVE - ‘- - c.gqblzz
PTEMP(115JJ)=PSON THANDITY
WTEMPA I, JJ)=CCEIPROPIGPTENP LTI 4 JJIRAREALT JNY oY I ,N) cHaNp17R
430 CONTINUE *° CHAMA17S

IFEAPCHAMTIDGT o PHANCL,NYY GO TO 470 cﬂauplzé

15; (C113GTePRATC(IPROPYY GO TO 450 cHandi7z

WINYG Ty NIaCHANCL N)oPHAN( Y oNIOCCLIPROP) CHanGL78

v~ G0 TO 49D CHAMOY 7Y
450 CONTINUE ®7m- 1t~ Iva) CHaHBI080
COWINJATNIRCMANLT NI GPMANTT 4N oCCC{IPROPISSARTIKAYIOIIPROPICICI] a0 £HaMDIB]
1t + KAYSLIPROP)=cllesXAYSUIPROP)}) charplaz
tOP Y0 denfapl virsYriess s oy FEAT ey tpaey 3l £Hannled

470 CONTINUE ‘orula,y cHanpl g
UINJ T $HIB0RO cHaMg18g

490 CONTINUE EHaMD186

IF (NJEQa2} GO TO,510,. Hanniod

DWOX (I 1eWINJ (1N =MRE1)/Z(MRIII21.M)0PNOZLT) Chanolgy

GO TO 530 1~ cHann1 89

1 CONTINUE: * 1 gNAﬁQI;D

DHFUEL (LI =WINJI] H)~1ep/ INRITI& a0 OWNOZ(TY QEA?QT {

537 CONTINUE! cHavgaa2

DPMAN T N1 212,02CL tT1)a02/VHANIT M) /GCOtRTEMPITI »JJImWINJ(IpNY) cgaﬁgggﬁ

DHIL)EOXOX (1] < 4qp£?g

DHUE2Y=DWFUELLD) CHaNELY

DWE31aDPHANCT 1) CHanO19E

DW{4InDPHANT] 2} ¢Havniql

IF(ICHAMP A NE2OoAND. MOD (KOUNT (1), TCHANP) £Q.0)CALL WRITE(T7) CHAKDLITS

5§50 CONTINUE CHAMNI9S
c » CALCUALTE TOTAL IMPULSE QHAMQ?Q?

TIMPUL(I)eTIMPUL{T)+ISPLY}SWNOZIT)eDELTF CHAND2D

IF {I.GT.NGGTF} GO 7O &30 ‘ cHavin2

RPMTLT )=k (5) cHaMp2ol

PTO()nYLS) CHAUDZ0Y

NOaT1ca JHE.TEST FOR EQUALYTY BETWEEN NON-TNTEGERS MAY NOT BE MEANINGEVUL. o , |,

IF(PTOLT 1 EQoDePoANDWNOZII10GT+0DIPTOL] )l +GeDELTF cHanbeds

IF(PTO(T)+LToDeCIPTO (L) m] o DeDELTF CHAMDZ206

Wid)sPTOCT) CHAMNDZOT

IBTFESEQS
(BESLZEDS



00411 eplpGNOSTIce THE TEST F’U,\L:TY BETWEEN NONINTEGERS MAY NOT BE MEANINGFUL. ‘
—-0asll . 208a ... IEIRBHMTC(I)r oDeANDWNOZI L1 aGT o0 QIRPHTLLAmOL,00 . . ... — __CH 43
20512 20%¢ W5 ImRPMT(I) CHAMDZ2D?
- Doayh 21Ca RPMPSRPHTLIIZGRID) CHAMAALD | s e h e ——
el B ) 211, TTEIS-TC(I)o(?TOI!}IPCHAHEI}ioaltGAHtl)-l.leGAM(l)) cHamzit
——003td — 212 CVEL{13mSQRT{2:0aCp(12e{TCLI}+ITEIS) 277 Ho249GC) cHamQ2312 - .
06417 2130 Uil m31415%90nlATE )/ 12:0a0RPHTII) /6040 cHano2t3
R e — - R PRAEYER R b - - -- — ~LHanpaid -
gog2t 215, ET.\T(])-c!-'F2¢noRoR+cEFl(1}-R cHanG216
-—G0423- Zibe PORT(;IngTAT {12 eTT78e26s P (I nNGZI IR (TCl]=TTELISL - gHaAMD216 - —
oGu2) 217 TTott:aTczI)otl.n-gTAT(xlncl.oaTTE:s Tty CHAMDZET
—— - QOR23 2t3s -C . -PUNP EQUATIGNS - - - —— CHAMGRI® _ ... S
oh424 2% Ci=mpacctol) ChAND21Y
22— e BOAG Bkt Fom e — — cHAMND22A
T LFL] 21 C3mAL31YY cHADZ21
__ 00427 . 222¢ .. .o .- THmaCHLIY L el e e e e e cRavO222 -_
0410 223 Ximf{e0/Clinl D/C2 CHAHDZ223
—_ fizaal 224a X2medscoe-0l/02 . . .. e e _— . —— . CHaAMORRS
noyE32 225 SaRPMP/RPHPDIT) CHAKDZ25
T RR) 206w _1E_tpm2rsal B70,5%0,570 . — CHAMB?2S
00%36 227 570 CONTINUE cHAKDZ227
——ODa3T . 2208 w . —e-AAZEPNILIRES-XLL e —_ S e L CHAMOZZ2S
oC4s40 229 ARYmpPROLT)eSe5=32 cHaHE229
— 204} - 23D¢— WP i{wfAZ~SQART(AAIS A =G, DaPNLIIsAARDI/L2,00PREL])) ———— -CHAMB23B .
00442 231, GO TO 610 CHAMS23Y
1 Faded Nt 222 %0 COUTINUE AMANRERAT
2 opdss 2230 F"n;watl)oSoale-lexl CHaMG223
—D314kE 2300, 410 CONTINUE —— — - - — - — — . . CHANGZIY_
LR 235 TisIpPUNMOLL) cHAMD23S
— .0Cwe7..._ 23ba ... HTEBP(IEodinlP_ e ——— = e e e e . . CHAMD224&
62530 237 PTEBPLIT 21 ) e=CAl/C2a WP /2 CHAMD237 .
—nnast 2788 Timbioudp ey CHMAMDIIND
0pan2 23%0 JI=NODEL(IT} CHANG227?
—.0p%53___ 240a.. e HTEMPLIZ,.JddM=sBP . . e e - e em e e . GHawo2in -
co554 24te PTENP (1740 1m=C3/CH=UTERPI] T, JdJ1/CH CHAND2GE
__Bourd _ 212« Powpn|nn°30PQ‘ﬂU(t)o.:n-zoPOWH:)awP-bSo?on;n-HPaozoPowSl!),eWPaeacHAm}z“‘z R ~
04554 2430 TORTITIoPORTL11950,0/C20%3414L5FeRPMTI1)) CHANDZEND
oaes? Zoua YORPLIInaPOARP LI obR0a0s{2:+0%31418%eRPHRY . — LEHAMGRAN
05040 2034 WTDNOZ(TInATOROZ(1)ePTOLI I *SQRTIHR(I /1545, D/TTO(1310GCoGANIT )0t 2,D0HANG2ES
— 00940 Atbe 17¢0aMiTI1a a2 ool (GAMIE I+ 0 7(GAMILI~aTY ) — cHAKG2RS . .
gousl 2879 ATDR3. 18159 /4.00DTD{1)e02 cHaMD2eT
- Daued | 24T DETOLII=GAR T olGEE G /UNET)oTTO(1 I /XLYDUL) sATD LWNOZ( ) nWTONDZ L)) CHANDLLY ; _
oenHd 257y ORPUTI(TIPGCe14HoDAL0s0/24D/34 14157/ RITPIIYa(TORT(IITORPIIY) CHAND2EY
__ Gnmad  200e .. .. RWISI=RRPMTIIN | . L o L i e e m e .. EHpMDZED
0545 231aq DR{A)=DPTOL) CHAND251
_.Ba4sd 252e IF{ITURBNNE B AND MOD (XGUNT (T}, ITURBN} +EQ,01CALL WRITE(9) cHAMD232
03470 253e &30 CONTIMUE CHRKORDI
. il 2540 RETURMN_ - e . - - N CHAMD2GY _
ops7R 2850 CHD CHAMDIGS
ENT oF UNTVAE 1185 FORTRAN V COMPTILATIONT ™ 7 X b TAGROETICe MESSAGETSE] -
5 CHAYN SYHBOLIC . 3F AUG T1  12ta%sn4 0 015314076 14 2%5 _ fortyTeR)
CHaH copE RELOCATABLE 31 AUG 71 12335304 I 01523060 43 1 IPETLEVEh? -

.0 _alb3at40__ R 11h |
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o

5.4.3 CR2TAP

THIS COMPILATION wAS DONE ON D2 SEP 71 aT 11152109

SUBROUTINE [R2TaAP

STORAGE USEh

goot
Qoo
goo2

ENTRY POINT

(BLOCK,y NAME, LENGTH

SCODE
eDATA

Qooi7sé
aeo1ty

*BLANK 000000

EXTERNAL REFERENCES {BLOCK, NAME}

STORAGE ASSIGNMENT FOR VARIABLES (BLOCK, TYPE, RELATIVE LOCATION, NAME}

. 0004y

0aol
-0oot

0003
0004
0oos
oDecé
oon?
00t0
op1t

NREWS
NWDUS
NIOis
NID2S
NRDUS
NYWEFS
NERR3

H]

ooonz2! 10F 0000

poopl0 130L aool

nop13tl 190L .. . DpDOo
4000 1 aonal7 | 6oto t

_naial
00103
LLEER
00105
goj0é
aGio?

-003110 .
CLIRE!
ootil
oY1l
Q0112
00112

_Bo113
0a113
poiid
on11%
opi123
gp123
Ghoy24
op126
001234

2¢
3a
o
S5e
b
79
82
Po
1Qe
1ie
120
13e
Y
15
160
176
180
198
20e
1l

10
30
50
7n
90

110

ocngby

}

008054
o00051
ooee23
[sErlsigv]a)

110F
1366
30F
IDATA

goot

aogt
00090

nogols

000065
7ono27

ooo0 1 ocnolé

1176
1484
50F
iK

SUBROYTINE CRZTAP(]OPTRH,INDATA,IMAGES,INSYS,10SYS)
DIMENSION IDATA(14)

FORMAT(1IAE.A2)

FORMAT{1S5,2ZMe0 3 13A54A2,1Hs)

FORMAT{10HL CARD CoL,17,7110/7H
NO+®,8110H1234567890),1H®/1HT)
NGe®,B[10H]2345467890),1H¢%)
FORMAT(3(1IHO, 1310 o} }/1HC 30X, THE DECKEND CARD WAS LEFT OFF THE
1END OF THE DATA DEcKe/3(1HO,131(%a?))]

FORMATI7H
FORMATIZH

o o INITIALIZE CARD COUNTER .

L )

L]
130

IK=1

000
0001
oooo
0000 |

NO#s0¢B{ENHL2345678%00)y1He)

REWIND THE ALTERNATE INPUT DATA FILEwsss

REVIIND INDATA

WRITE PAGE EJECT AND CARG COLUMN INDICATORS,

CONTINUE

WRITE 110575,5061(1,1=1,8)
DO 150 [=1,IMAGES
READ AN INPUT DATA CaARD.
READ (INSYS,10:ENDaYTOLERR=I7OM{IDATALI ) sdmla14)

WRITE THE IMAGE ON THE ALTERNATE QATA INPUT FILE.
WRITE C(INDATALLOY{IDATALUY ydml Bty

-

00002s 128g
006125 14674
GQo0n40 70F
pg00z0 J

cR2TOND1
CR2TO002
cR2700D3
cR270004
cR270005
cRzTOO0G
crR2rO007
cR2TNONS
cR270009
CR2TROOC
CR27T0011
cRzTOO1Z
CR210013
¢R2YOOLY
CR2Y00165
CR2T0D014
cRzTOD17
CRzTNO!A
CR2TONLY
crR21NO2N
CR21NO2!

0001

000t
Qo090

000037_ 120
000110 1701
0po0dé Fof



00334 220
— 082 23e ____ ___MRITE (EQS5YS5)

€ & o WRITE OUTPUT ;

Kol IOATAS L odm o b . L _____CRZ

to142 Z%e C ¢ o UPDATE CARD COUNTER. cRzro024
——0nisl 258 _. . IKaiKe! - —— . o — - - - . LCR2T0025 . o PR
00161 26a ¢ @ ¢ IF OPERATION TERMINATOR, ¢EASE PROCESSING, cRzT0026
e QOS2 .. Z7a. IF fIDATALL)cEQaiQ0PTRM) GO TO. 19D . . - R YOO o e i e e e e .
LRSS 28, 150 CONTINUE CR2T0028
——0Ot A —— 29— -0 ¢ WRITE- TREPLER- L INEw- — R cRz2yQ02%
0pi5é 30, WRITE t1osYs,?d) CRZTOO30
— 00160 - 3la— — GD_-ToQ 13g - e e e - - - CR2TO003). . ... - -
Qo1 eQ 320 C ¢ o WRITE ERROR HMESSAGE ANp SET UP AN END CARD FOR PROGRAM CONTINUE, CR2TRO3Z
—-00rbl. 330 . 170 CONTINUE e . .- e e - e e e e smmws = .+ - .CR2TDOAS ... — —
00142 3480 WRITE (10SYS,110) cR2T0O3Y .
any s 382 WEBITE {INDATALID)IOPTRM,IDATACS) o a2, 1H) CR2TQO3S
001723 60 190 CONTINVE CRZT0034
—00173.___3Te ___C % o QUTPUT_TRAILER LINEs o e e e e e e e . . GR2TOO37 -
go37h 380 WRITE (105YS,70) CR2T0D38
—0N1Z8. . . 3%...c o_a END FILE ALYERNATE INPUT DATA FILE. — . —— waen .. CRZTOO3T _.
Qo176 40¢ END FILE INDATA ’ CR2T0040
Lo B I ) G1a £ o o REWIND ALTERNATE INPUT DATA FILEs CR2TQ0041
cos77 42¢ REWIND INDATA CR270G042
—po2g0 835 . . .. ~RETURM . . _ e . o _ N - U UV 1 1§ 313 L'
gozol Yog END chzTo0494
END OF UNIVAe 1108 FORTRAN V COMPILATION. C eDIAGNOSTICe MESSAGE(S)
CRZTAP SYMBOLIC _— - - 3) AVG_ 7112335104 B D1524282 L] 4 (DELETEDY
CR2ZTAP CCBE RELOCATABLE 31 AUG 71 12335106 ! 61527422 24 1 [DELETER}
. . .. e e . — . - B Q1527952 1) 18
=y
(=]
- . o —— e e e e e o . e - - —_—
1
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S5.4.4 FBL

THIS COMPILATION WAS DONE oN 02 SEP 71 AT 11157310

SUBROUTINE FAL

STORAGE USgnm {RLOCK,

oon0l *CONE
20400 epATA
oon2 ¢BLANK
oo ALLCOM
o048 FBLCOM
0005 VALUES

EXTERNAL REFERENCES

0001
oRoa
0003
0003
Qo000
.- Dooa
ogol
aoo3
0002

caiol
00103
panind o
o103
no1o4
goigs
00106
ooi1d
o012
00313
0015
o0tté
no11?
00120
on12ti
o012l

0006 INTERP
0007 VAL
ao1Q MERR3S

.

ENTRY POINT 00023%

NAME, LENGTH}

00245
go0eab
(nfefulo]ady]
Q23675
ao1775
ecgaooln

(BLOCK, NAME)

STORAGE ASSTGNMENT FOR VARTABLES (BLOCK, TYPE, RELATIVE LOCATION, NAME)
con12l 1oL an2i cooeDd 1076 onnd o0p220 30L 6003
R gonp24 CL gp0o R ooooo4 ci gopu R Doooes c2 0000
R 00p050Q OELT Qoo4 R 800c0Q pFBL poo3 R Oo0bSt DIAL o003
R poONMI122 GC - ogo0s R {40000 GRHO o00C 1 aapoQn 1 oooY
{ oNon03d IPROP npoo 1 800cBé JJ anoY4 1 000776 NFBL 0oo3
] 000147 NPIPL puoe3 1 00015p NPLINE Qo3 R Qopt74 PL neos
R 004114 pTENP po03 R 010034 RROL o3 R Q1044 SINALP ooos
R ailo1t4 TiME paog R oo0000i # 0U03 R 01ptis WDOTL 00os
R 014035 WTEMP gpo3 R DI7755 Z gon5 R QrQond IR geas
ie SUBROUTINE FBL
2a COMMONZALLCOM/AREAL 20 ,CLt20),DELT,DIALIZ2N),,FRLI20Y,4,6C,
la 1N0DEL!201,NPIPL.NPLINEIZU).PL(ZO,IGG),PTEMP(ZO,!DO),RHOLt&J.
4o 2SINALP (20}, THETALZ20) ,TIME MDOTL(20,100) ,WTEMP{20,100),Z(20,100}
Se COMMON/FBLCOM/DFBL (1050, IFBLII0) yNFBLANPFBELI1C)TFBLI10,50)
bo COMMON/VALUES/GRHO,ARHO ,WRZR, PR yW5,Z5,PS
7o DO 30 I=t NFBL
Ba CALL INTERP(10+50,DFBL,TFBL I NPFBL(L1),TINF,W)
9 o IlerFBL(T) -
106 IF (11:G6T«0} GO TO 10
1la [I=-11 .
120 IPROPeNPLINE(TLD)
13e WIEMPL11,1)aW
149 Cabl VALI{TIl 1 4IFPROPs2)
154 ClamySeAREALITIY/CLOTI])#{GeRHOL{TPROF)2Z(11,1}-GCaP5a]Adsn~Ce
165 tRHDL ( 1PROPIZIS)I=G/CL(IT)oWSeSINALP (I ) wDELT+FRLIIT)IoWSoABSING )0
178 2DELT/2+0/D1ALL{I1Y/RHOL {IPROP)/AREALITIT)®Y2,0

oozl

DDA D= BT

opdoon AREAL
000007 €3
000Qg75 FRL
oR0744 IFBL
000123 NODEL
Q0Qonnd PR
oolpttl TFBL
noooo2 YR
0odnpé IS

FBL
Fat
FBL
FBL
Fal
FBL
FBL
FBL
FBL
FBL
FeL
FBL
Fay,
FBL
FalL
FBL
FBY,

onge

onQl
ooo2
0ol |
onog
aooes
sk ]
noa?
noos

oo1nB
Qoil
pn12
0o13
noi4
onts
ani s
o017

0005
- 0goo
Goc3
goop
000y
0005
oon3
0005

R 00000}
R Qoonie
R godt2]

L_DoouB2

1 000777
R 0Q0OD7
R 010070
R 0DODOS

ARHO

cq -

G

i
NpFgl
PS
THETA
ws


http:INTERP(I0,SfDFBLTFBL,I,NPFBL(I),TIME.WI

00122 t18e C2enAREAL (I Celyd,0r7CL (10} FB i 8

e Q0123 %0 e EIEHMLI;LJ_.CE-W!CZ_ - . o mm m e o ro— F@;'V
opr24 20¢ GO To 3p FBL 20

veew Q128 210 1n CONTINUE . FBL 0021 __ . ... . - —_ e e e .
00126 220 IPROPaNPLINELLD) FBL 0022

—-00127 230 JSJENODELLITD) - FBL 0023 i cme s e m m e
00130 24e ATEMPITI] vJJI =W FBL 0024

——B0+3 - -850 — - EALE—~Y¥AL{ e d A IPROP B i e ¢ n —nmfiBy DO2S. ..
00132 2b0 can-wR+AREAL(lIi/cL(Il)o(GaRHOL(xPRoPMz(r1,JJ)-GCePReM'+ OwGa FBL 0026 ’

— 00132 27e - JRHOL({IPROPYOZRIGG/CL{ITYaWReSINALP LT I)QDELT+FRLIII}oWRGABSINR) / FBL 0027 | wm se = mmmm emme  a ame ———————

oo1az 280 ZZ+0/DIALRII}C1Z2e0/RHOLCIPROP)/ZAREALLIT}®DELT FBL U028

— 00133 298 CHYmAREALCTTIISGC/CL{II Y1440 . s FBL D027 o o o e o e o
00134 A0s PTEMP{I] JJ)Io=C3/CH=R/CH FBL D030

— 00435 . 3le .. 3N.CONTINUE — e wiee o wm = e e [ Bh 0031
00137 32 RETURN FBL 0032

. -DO140 - 33 END . .. FBL 0OD33 ___ _ . e

— END OF UNIVAC 1108 FORTRAN V COMPILATION O oDIAGNOSTIC® MESSAGE(S? N

FBL SYMBOLIC /31 AUG 71 123135:07 0D 01531046 19 33 (DELETED)
— FBL ____copE _RELOCATABRLE. _.. . — . . . 31_Aug 7t 12335107 _)._DQiS3n744 kY- 1__{DELETED)
0 0i%531030 14 20
- — — . . - o e —
S
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5.4,5 INTERP

THIS COMPILATION WAS DOME oN N2 SEP 7t AT t1:52it2

SUBRCOUTINE INTERP ENTRY POINTY QRD207

STORAGE USFp (BLOCK, NAME, LENGTH)

ogaQi #C0DE 0a0249Q
0000 2DATA peQisn
popz2 sRLANK QOQOGe

EXTERNAL REFERENCES (8LOCK, NAME}

oon3 N¥WDUS

0004 NIOLS
- - 0065 NIO2%

Qoos NERR3S

STORAGE ASSIGNMENT FOR VARIABLES (BLOCK, TYPE, RELATIVE LOCATION, NAME}

agogQ 0onp03 10F anot on0téé (loL 0001 oeno7n 1146 fooo oooQ4Y 30F goot oootily sob
goni oocil? 7oL 0Qol poulds oL oopo I 0pougo 16 0CcOo0 I 000002 K , 0000 | 0DOOCGY NP |
00101 1 SUBROUTINE INTERP(M,NsDEPTAB,INDTAB,I1,12,INDP,DEPP) INTENDO! B
~00153 2o REAL INDTAB,INDP INTEODOZ
00104 3s DIMENSION DEPTAB(M,NJ,INDTAB(M,N} INTEOBD3
0g10% 4 tn FORMAT{*1THE VALUE OF THE INDFPENDEMT PARAMETER IS5%,E14.8,'s THE INTEODO4
00108 5o f1UPPER LIMIT ON THE INDEPENDENT TARLE I15°4+E14.8/' THE DEPENDENT VALINTEDPQODS
_D0ynS . _ _4a. . _ 2UE HAS BEEN SET EQUAL TO THE UPPER LIMIT OF THE DEPENDENT TABLE WHINTEODQSE _
00105 7o 3I1CH IS*,E1%.8) INTEQONTY
00106 8o 30 FORMAT(91THE VALUE OF FHE INDEPEMNDENT PARAMETER I1S',E14.8,%. THE INTEODOS
00106 90 ILOWER LIMIT ON THE INDEPENDENT TABLE 1S9,E1448/¢ THE DEPENDENT VALINTEQQQ®
on10é 10a 2UE HAS BEEN SET EQUAL TO THE LOWER LIMIY OF THE DEPENDENT TagLE WHINTLOOIC
notoé ilo 3ICH 15',E1%.8) IRTEDOEL
-0010L.. 12a . 1azall . INTEQDIZ
00110 13 NP=12 INTEODI3
o011t 140 IF (INDPaLT.INDTAB{IB,$?) GO TO 90 iNTEQGLH
ool113 tS5e IF {INDP+GTLINDTAB(IBsNP)) GO TO 70O INTEDUILE
0o1ts 1éa DO S0 Ka2,NP IKRTEQR1G
00120 170 IF (INDP+GT«INDTAB(IB,K}) GO TO SO INTEDOL7
0022 . 18s . DEPPo(DEFTAB(IB,K1~DEPTAB(IB,K~1110INDP=INDTAR{IB,K~11}/(INDTAp IN7EOOlB
oo122 190 ! (1R,K}~INDTAB({IB ,k=1))+DEPTAR(IB K=1) INTEODL
0o123 2B8a GO TO 110 INTEDO2D
a0ij24 2t Bg CONTINUE INVEOD 2]
o126 220 70 CONTINUE INTEDD22
co127 230 WRITE (4+10)INDP,INDTARCIBNP) +DEPTABLIBNP) INFEND23
0aLas 24a DEPP=DEPTAD{ IR NP} INTFORDZY
0013% 25 G0 To 11" INTERN2G

Q012¢6 F4. 1 , 70 CONTINUF INTEQQ246



00337 27e WRITE (6:30}.“!DTJ‘BHB|I)|9EFTAB(IBgH iNTE ]
—Rn14d L 28a o . PEER=DEPTARY - - . PR .- JNTEN
00145 2%0 110 CONTINUE INTEGOZY
~ Do14é 30a RETURN INTEDNDIO
60147 3le END INTEQD3!

END OF UNIVAe 11008 FORTRAN V COMpILATION. 0 eDIAGNOSTICe MESSAGE(S)

— o INTREBE . . __SYMBOLIC - - - e e - . LA1 AVUG 71 12:135:n9 Q. DI1531460 14 3) 'DFLEIED)
INTERP  copE RELOCATABLE 31 AUG 71 12135309 1 01532342 24 1 (DELETED)

PO 0 01532372 .-..p4_. 24 —

e ——— i arees - o e — ¢ — e o it et
- — - - - . e - o onu . e m N
/
[y
=4 e e f e e e e — c—
.
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1
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c
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5.4.6 JUNCL

"THIS CONFILATION WAS DONE ON 02 SEP 71 AT 11362813

SUBRCUTINE JUNCL

ENTRY POINT 0BO0274

'QTORAGE USFp (BLOCK, NAME, LENGTH)

Q0001 8CODE
0ooo DATA
o0op2 #BLANK
- o033 ALLCaOM
0004 JUMELC
oops YALUES

EXTERNAL REFERENCES (
< " ooos owal" T
0007  NERR3S

¥ . s
]

1

! opol

‘3,

P
*

-

eoe1fo 1oL "

oao3ns
goQ0s5t
poooen
0Z3675

pQao7s
caeole

BLOCK

" o000l

NAME )

© STORAGE ASS)GNMENT [FOR‘VARIABLES (BLOLK:s TYPE, RELATIVE LOCATION, NAME}

) 00Ga04 1106 0001 V0ne17? tidg aaot 0042z03 141G
"000! 000174 3oL to0i Gp023s 7OL pond o2t 90U 0003 R 00UNNO AREAL
~ .+ 0000 g 0DOgOS cp - o003 R 00OO24 b ° Co00 R QO0QRO CN 2003 R QUUOSC DELT
~ D003 R oOnRp75 FRL 0003 R 0ODI21 ¢ goN3 R gootz2z G6C 005 R 00O0QC GRHD
e -=0000 1 00nglS 3y "L ... 00Q4 1.00Q000 :JUNCL __ NODOD ] ©00Ql6_ IPROF . ___ NOOO_§_ 0NOQ|A IS E
o, 0604 1 00062 NJUNCL 0o04 § 000053 HLIKJY 0000 1 00CE13 NNN 0003 | ODO0123 NODEL
o DOP3 ; pOBISD NPLINE pp0G R QAGCRZ P DO03 R O0OiTY PL 0005 8 0000n4 PR
) D003 R 004114 PTEMP ° 0003 R 010034 RHOL 0083 R Die0QH44 SINALP 0003 R 010070 THEYA
. Q0023 r olosl® wpoTL, 0005 R ODDQO0Z WR 0% R OOnQOs WS 0003 R O1%4n3% WTCMP
4 " 000D R GONEZO ANUM 0003 R D17755 7 gn0s R QO0oas ZR nnes R 0OBONG ZS
aniot 19 SUBROUTINE JUNCL . JUNCNDO!
Qoi03 -F) DIMENSION CN{51,cD(5} Juneanaz
_egio% . 3e - -COMMON/ALLCOM/AREAL (20),CL{20) 4DELT DIALE20),FRLI20),G,6¢ _____ JUNCODD3 _
00104 4g INDDEL €207 NP IPL ,NPLINE(20),PL{20,100) ,PTEMP (20,1081 ,RHOLL{S), JUNCOODE
pojed . Se ZSINALP(20) 3 THETA(20) , TIME ,WDOTL (20, 100), WTEMP(20,100),2(20,1001 JUNCBODS
00105 ba COHMON/JUNCLCI!JUNcL(!ﬂgSloNJUNCL,NLINJU(IF) JUNCOOBS
nninsd 7a COMMON/VALUES/GRHO ,ARHO,WRyZR PR, ¥S ;25,P5 - Juncooo?
00107 8 D¢ 110 I=olsNJUNCL JUNCDROD
0012 . Fa_. .. ... NNNaNLINJULT} . . JUncono?
oot 3 104 DD 3p Je=) NNN ! JUNCOOEO
1 N & B IletJuUNCLLY o J} . Juncont
no1y7 120 IF (11+8T.0) GO T0 10 JUNCDOLZ
aoez2i 30 e~ JUNEDD) 3
0o122 14s IPROP=NPLINE(LII) . JUNCDOLH
oozl 150 . CALL VAL{11,1,5IPROp,20 % JUNECNOLS
ooy 24 1én CN(J)*“(*WS‘RREALff]’chffl?ﬂfGGRHULfIPROPI¢ZfIIt!?-GC“PSGIQQ.OwGOJUNCﬂOlé
ogi124 i7s IRHOLCIPROPI®ZS)~6/CLUTT)aWSeSINALP (1]} 6DELT+FRL{LL JonSoppSiWs)e JUNCHD17

2001

Go0s R
pooa R
goo00 1
0pon 1
o00da 1
0005 R
pon3 R
o000 R

DonZ17 1506
o000t ARND
GO0DSE DIAL
gpo0iZ
opooly J
c00147 Nplpl
0p0D07 PS
010188 gykp T
onnoz2t XpEN


http:ON/VALUE4/GRNOARHOWRtZR.PR

E——

Q0124 iIBe 2DELT/2e0/D1 }/RHOL{1PROP) /AREAL{]II)®12,0) JUn 5 N
e R012% . . 1% .. -.-CRIJImAREAL GColtu4 00l ULy . . . .UM j:4 .
00126 20 GO0 to 3o JUNCGBBZ0
o127 21e g CONTINUE JUNeDDOZ1 — e em—— —— -
00130 220 JJIsNODELIID) JUneoo22
- 0R131 . 23 CALL VALI(II J3eIPROP 1) JUneRBZA L . L.
gn132 24 cNtJ)u-wR+AREAL(It1/th11)o(GnRHOLtiPReP)ozcII.JJ;—GCuPRo144.0«Go Juncooz4
00132 - =25y - -  IRHOL$IRPROPI0ZRIAG/CL{IT)oYRSINALP (1L LoDELTAFRLIIY)eWRABSIHR )y JUNcOO2H
no1az 26¢ 22.,0/pIALTIT)01240/RHOLCIPROP}/AREALITI)®DELT JUNCDD26 .
001233 270 CO{JI=AREALCIII®GLatad,0/CLLITY JUNEDBO27 . o e e e oo —
0O a4 20e ap CONTINUE JUneoo28
- 001356 - 2% INUK=C.0 - JUNCDD29 ——
00137 30e XDEN=0+0 JUNneD0o3o
N, 7§ WY . SR ¥ O DO B0 el MNN s e e mn ———— = o eem - e . JUNCOA3]
QD143 32 ANUMaCN(J )+ ANUM JUNCDo32
L 33 ..~ XDENsCD LJ) *XDEN JUNCOD3Z e —_ —
00145 34, Eg CONTINUE JUneon3d
— G147 . 35e PaeXNUMZXDEN R —— . - - . JUNCOe3s | | —
Q0150 A6e D0 90 J=1NNN ! JUNCDD3S
any1sa 7o .. TtalJuUNclilaJ) e e il _aUtpoDa7
opis4 386 IF t11+GT+0) GO TO 7@ JUNCOD3D
DO} 56 - %o . . Timall  ou. - n i v vm e v e m—— _— JUweood?
a0157 400 WTEHPIlhllncmd)#cDiJ)oP JUNCOOHO
e 006D Gl — . PTEMPIIl llmP .. - T, v e e . JUNcCDOAY U,
00161 425 GO 70 %O JUNCDDYZ
Zg—CONTINUE e JUne a3 Z
K D0163 Y4o JJsNODEL (1) JUNCDo44
S potelt. - 8Se o . HTEMPII]  JdlzaCNLJd}"CD(J)oF f e e e e e e — N UNC BO4S -
0D}s5 4w PTEHP (1] JJ)eP JUNeDO4 6
Bo36k 4740 SO CONTINUE e e e o —— JUnEDBAT
go:70 480 110 CONTEINUE JUneaons
nn0172 495 RETURN : JUNCBOY9
ony173 500 ) CND - JUNEDOSD
tND OF UNTIVAC 1108 FORTRAN ¥ COMPTLATIONs O oDIAGNOSTIC® MESSAGE(S) ) )
—_JUNCY o SYHBOLIC.... ... . - . - .. 31 au6 73 _ 12335%10 ___0 01533112 14 50 {DELETED? R
JUNCL COBE RELOCATABLE 31 aUG Y 2335310 i 81534406 as 1 {DELETCD)
0031534452 14 23
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5.4.7 PBL

THIS COMPILATION WAS DONE ON 02 SEF 71

SUBRQUTINE PBL

AT l1is2itsg

ENTRY POINT QPD233

STORAGE USpp (BLOCK, NAME, LENGTH}
00Dl ecOpE 000242
00n0 SDATA afdp03g
oQoz2 ¢BELANK aGaopono
oog3 ALLCOM 023675
poo4  VALUES DOOGIO
06005 FaLCOM 052007
EXTERNAL REFERENCES (BLOCK, NAME)
0006  INTERP
0007 VAL
0010 NERR3S

"STORAGE ASSIGNMENT FOR YARIABLES (BLNCK, TYPE, RELATIVE COCATION, NAME)

oot ooni!3

U083 R poOpp2H

0003 R 000(22

~—--DB05 | nOnpl2

0002 1 poOny47

— D004 R QOnpO4

0003 R 010n70

gog04 R QONQOS
ooto! le
-poio3d 20
00103 30
LLB01a3. . . Ao
00104 s
poins ba
00105 Te
. 00106 Be
coi1! 20
Aot 100
00113 e
go115 120
LLERES 130
cors7 14s
on1i17 150
007 166
on120 170
0ozl tge

1oL ool oooo0s% 1076 oool oanzts

cL 0003 R 000050 DELT - o003 R SopOs!

GC 0004 R 400n0Q GRHD nPO0 1 00oOon

1PB - Qoap ] 000902 IPROP .. _. D001 GoQnnl

NPIPL 0po03 [ 000150 NPLINE 0005 [ 00OQO25

PR on0y R 0DONGY RS .. D003 R 0D4lly

THETA 0oN3 R OIQtly TiMg poo% R Op1O23

us 0603 R 014035 $TENP 0803 R 017755
SUBRQUT INE PBL
COMMON/ALLCOM/AREAL {20}, CL{20) oDELT ,DYALL20),FRL{20),6,6C,
INCDEL (20} NPIPL NPLINE(20},PL{20,100},PTEHP(20,10D) ,RHOL(8),
ZSINALPLZOI W THETALZO) s TINEWWROTLIZ20,100Q) yWTEMPI20,101),Z¢(2Q3100])
COMMON/VALUES/GRHO ,ARHO ,WR4ZR ,PR,W5,Z5,PS
COMMON/PBLCOM/TEND (10),1PBC10) yNPBL JNPRBL{1D?,PPRBL {10,501},
1TPRBL{ID,50)
DO 3p I=1,NPBL
11=IPRII)

TUIPROPIaZITI I 1) =GCePSa184,0~GoRHOL{IPROPI#751+GeWS/CLIIT ) aSINALP

1PRapPaNPLINE(IT)

IF (1END{1}+ER22) GO Tg !0

CALL

CALL VYAL{IL,1,1PROP,2)
WTEMP (1,8 )aWS+ARCAL (11} /CLILI)n(GCaPTEMPITII,1)o184.04G0oRHOL

3oL

DIAL .

H €005
Judo oL L. 0002
NPRBL ozo3
PTEMP 0003
TPRBL 0c03
z 0o04

- P -

INTERP(IU SO sPPREL yTPRBL y I 4NPRBL(I)»TIHE,PTEHP ({11211}

2{I1)90ELT=FRLETT)oWSoABS (NS )eDELT/2,0/ARHO/DIALIIT)0t240

In

G0 TO 30
CONTINUE

0003 R 0000GN AREAL
oaDa_ R OGOOOZ5_FRL .
1 000gpn
.1-oagi123
R 0003174
R 0I0N3y
R 010115
R DOCQOO2

PBL
P8
PBL,
BBy
PBL
PBL

FBy
PBE
By
PBL
FBL
PHL
FBL
PR
PR
PBIL,
P8y

-0go3 R 000121, 6
iEND 0000 1 000081 11
NOBEL . 0005 1 QQOD2% NpBt
PL a005 R 0ON037 PpRal
RHOL 0003 R 010044 SiNaLP_
WooTy 0p0e R 00DD0Z Wg

iR - .0004 R 000006 Zs

onoi
gooz2
nnosd
ooo4
oons
onps
noo7
oops
gooe
Qoto
no1t
aot 2
o013
0014
noLs
onats
7
notae



00122 —190 i

Z0a
21

228 .
230

24
25a

00524
---R0225 .

00125
——0p}25 -

Qo126

JJENODEL {11}
. CALL_INTERD DyBPRBL 1 TPRBL 2 T sNPREL (122 TINERTEMP (I 49}

Call VAL(II,~ PROP, 1}

~HTEMPLI1,J)nWR=AREALLIIT)/ZCLETT)S(GCOPTENP (1T, JJ)0]H4,0¢GeRHOL

PYL 3
__P8L LA
PBL 2%

PBL. 0022 __ ...

T(IPROPIOZ(IL 2 dJ) =G ePRo14440-GORHOL(IPROP)2ZRIwGOWR/CLIIT}CSINALP PBL 0823

20110 0ELT»FRL{LIIowRcARS{WRISDELY/2:0/ARHO/DIAL{IT V0120 -

30 CONTINVUE
RETURN — — crer mr mmem

L
LWV

270

—_PBbL ... .
cooE

END OF UNIVAC 1108 FORTRAN V COMPILATION.

END

-SYMBQLIC . _ . e m e e e
RELOCATABLE

0 ¢DIAGNOSTICe

PBL 0O2% . .- .. ..

pBL 0025
[ Sp—— -1 ) B ¢V ¥

FBL 0027

RESSAGE(S)
L31 AUG 7312335312 g 01535154 14 27

(DELETED)

31 AU 71 12135112 1 015835746 36 t
—_— e 61535012 18 19
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5.4.8 PBLF

THIS COMPILATION WAS DONE ON D2 SEP 71 a7

SUBROUTINE PBLF

STORAGE USFD {BLDCK,

agol oCODE
aoon eDATA
oonz2 *BLANK
ocon3 ALLCOM
ogao4 PBLFCH
[akeks 1Y VALUES

EXTERNAL REFERENCES

00aGs INTERP
cao?y VAL
Bol0 SQRT
oot NERR3S

ENTRY POINT 0004230

NAME, LENGTH)

000440
oQonyy
gooone
0234675
an4aG1s
gonoto

(RLOCK, NAME)

11:82314

STORAGE aSSIGNMENT FOR VARIABLES (RpLoCKs TYPE, RELATIVE LOCATION, NAME)
[
@ ...o000t  nonp?s 1oL 0001 000004 1076 pool  gog4t: 1lon onot
gool 000358 704 000! 000400 0L o00n3 R 000000 AREAL fons R
. 0000 ® goooped ¢} unog R_Doonod €2 .0po0 R oonotn c3 e0o0 _R
0U00 R NONQOS C46 0003 R 0QON50 DELT 0nn3 R ONNOS! plab 0oe3 R
po03 R aBr122 6C on05 R 0QOQOO GRHO o000 I rnngnQ | 0004 1
0004 1 0Orpt2 IPBF nofio 1 ODDOD2 [PROP foo0 1 0ononT JJ ono4s 1
0004 ; 0orp3é NPBLF go03 | OND147 NPIPL Q003 1 N0CIS0 MPLINE ongg 3
o003 R 0CG0174 PL 0p04 R OPOOS3 PPRLF Q005 R 0GBRONE PR 0005 R
L0003 R DlOD34 ’MOL  __ 6003 R 010044 SINALP A3 R 010G7N THETA. 00g3 g
o004 R 002033 TPBLF op03 R 0l1pils wWDDTL oRos R OONDA2 WR A0S R
0004 R DO4003 XKP po04 R 0p3a!? XKPBLF 0003 R 0317755 7 nogs R
oolol 1o SUBROUTINE PBLF
. Ng1p3 24 COMMONZALLCOM/AREAL 1207 ,CL1207 +DELT yDIALLZ0) +FRLI20) 4G6C,
00i03 3. INDDEL (20) ,NPIPL ,NPLINEL20),PL(20,100},PTEHP{20,100),RHOL(R},
00103 4y 2SINALPI20)Y s THETAL20) , TIME WDOTL {20,100} ,9TEMP (20,00} ,2(20,100)
00104 Se COMMON/PRBLFCM/TENDFLI0) (IPBF{10) NKPBLF{10) ,NPRLF JNPPBLFLIOT,
. Do1o4 ba. . IPENDL (10} PPBLF(10,50) ,TKPRLF (10,50} +TPBLF(1N,50) 4 XKPBLF (10,501,
oD o% Te ZXKP (1IN}
00105 8o COMHMON/VALVES/GRHO ,ARHO (WRIZR 4PR WS ,25,F5
ooind Fe DD 110 t=],NPBLF
00411 iCa 11=lparF(l}
00112 110 CALL JNTFRP{10,5C,PPRLE,TPRLF I ,NPPBLF{1),TIHE PBNDL(T})
Dol 12, CALL INTERP{IN,5N , XKPBLF ,TKPBLF I ,NKPBLF(L) ,TIHE XKP{I}}
o014 130 IPROP=NPLINE(IT)
ao115 140 IF (TENOF({T)+ERe2) GO TN 50

000214 3oL
ono0gnt ARHO
no0ory cH _
000075 FRL
000090 JENDF .
naoo24 NKEPBLF
nNo003T NPPBLF
000an7 RS
010114 YIME
o00anNs ws
oogog3 2R

PRLFDNOL
PBLFOODZ2
PBLFOOO3
PRLFNONH
PBLFDOODS
PBLFNIONS
PELTONQY
POLFOOAB
PBLEADDY
PBLFOOYD
PRLFONT
PBLFNOYZ
PBLFDON13
rELFNNLY

000}
a0o3 R

0000 R_

0003 R
0ono 1
o003 1
0004 R
0aol R

R

0004 R
0063 R

0g0s R

onNzZ4 sqL
Qoon24 €y

000005 ¢85

aool2t 6
oponNol 1% -
0023 Noppl
aeonsl PgNpl
agn4ltY PYEMP
001097 TRPRLE
014035 WTEMP
ognods 2s




50147 150 CALL VAL{IL.1 P2} PBLF
—no120 Aba_ . — QlE=WS=AREALS CL{II o (GORHOLLIPROR)@Z{11,1)cG PS84 N=Geo. .. ROLF —_— C e e
G

00120 176 1RHOL{IPROPICZSIoG/cL (T )eWSoSINALP(IT)@DELT4FRL{IT)sNSeARS(NIS) 0 PBLFO
~ -BD120 1B8o 2DELT2.0/0TAL{I1}/RHOL{IPROPI/AREAL(IL} 12,0 PBLFOD)B i v - -
po121! 19 CZa-AREAL(IT}oGColdb, L1t} PBLFODL?
— D022 2Dse CH5SnXKP{11¢0202:09GCoRHOL{IPROP)®144en/C2 PBLFOO2O .. - .- - . I
po123 21 cbbnxxPuJoozozannacoﬂnouIPRoPJcHH-ouPaNDLuHcl/c;ZJ PBLF0O2!?
e DO e 2220 mwn - [F—{CHA.LEsDeDL G0 TO10 .o - e e e mm e qmen . - - PBLEBO22..
oo12b 230 WTEHPHI,1)nc55/zon+SGRT(c55oc55+%0°c&6)/2.n PBLFDOZ22
- ooi27 24a GO TQ — . PBLFOO2% _ . _ . - —— - .
ppj1ao 254 tr CONTINUE . PBLFODZ2S
——-0013 . 280 WTEKP{11,1)2~C55/2,0n~ SQRT(C55°C55 nl o DoCbb) 2.0 Coe .. . . ..PBLFOOD26 __ - e e e et m o e e —_—
ooiaz 27¢ 306 CONTINUE PBLFOO27
v 2B e . __PIEMPI11,0)1e=RTERPLIL 12 /CR~CL/CR — PBLENNZS
noy3d 290 GO TO 110 PBLIOO29
——Bp135- - 305 .- 50 CONTINUE - - . - PBLFNO3Q _ . - IR —
ooLas 3le JI=HODELLILY) PBLFODDS
—001az. 3720 . - CALL VALUII,JJ3IPROP 1} e o L PBLFOUD2 . . . - e v
00§40 339 can-uRuRzauit)/th:l;o;GoRHOLcIPROP:oZ{n,JJ)a-GCoPRqu OwGo PBLFOD3I
— OO0 384 . . _IRHOL{IPEOP)aZRI+G/CLL11) o WRASINALEP(II oDELTLERL (11} pWRoABRStUR) . _ RDLF0O3Y
Do 40 35¢ 22.0/DIALLITYO12:-0/RHOL{IPROP)ZAREALITIISDELT PBLFNO3S
— DOI4L- - 346 e . CHupREALIIIVRGC/CLIt Y2144 .- e e e e e mem . PBLFOD3S L o e e e o o et et s e
DO142 37 CSGBaXKP{I)100282,00GCoRHOL{IPROP)O14S o/ CY PBLFOOAT
e BOIHY - 388 - - - e CHAMXKPLIII®0202.00GCoRNOLIIPROPYIO LA, 00(CI/CH+PANDLIIY). .. __.PBLFOOJ38 — .
0D 44 A% IF (C46.GT«DsD} GO TO 70 PBLFOD2?
— OO0 WTEMPLIl . IR eCEE Y 20 04SART(LAGOCREm 0000061 /2a0 £HILFONAD
00147 410 60 To 90 PBLFOO4]
— 00180, s H20 u e TA-CONTENUE . e e e BBLFO0AZ
opisd 430 WTEMPH!.JJMCSB/Z 0~ snﬂ'r(c55nc55o4.0»cbéuz.o FPBLFROHI
e 0052 HBo - I -LONTINUE e - e e e e e e e e e _PRLFOO4H -
80153 45, PYEHP (LT qJJ)n=¥TEHP(1T,0J)/CHwCIsCH PELFDOD4S
110 CONTEINUC _ PRI FOOHS
ootsé 470 RETURN PBLIODYT
B noi1s?f_ 488 oo - END L. v e U et e = - .. PBLrODO48 —
“  £ND OF UNTVAc 1108 FORTRAN_ Y COMPILATIONo O oDIAGNOSTIC# MESSAGES) _  __ . _ _ ____ .. _____ o
FEBLF SYMBOLIC 31 AUG 71 12235:14 0 01534424 14 48 (DELgTED)}
et F _conf  REIOCATARLE L. L__..3) AUG_ Y1 1Z3a5314 1 01537664 3b 1 (DELETED)

8 01537730 L4 33

- — - ——— ——— i b e a———




5.4.9 PIPEL

LR R T —— v man -

TH1S COMPILAT1ON WAS DONE ON D2 SEP 71 aT 11:52:18

SUBROUTINE PIPEL ENTRY FOINT 000221

STORAGE USFp FPLOCK, NAME, LENGTH)

onet *CODE goQeas
oonn sDATA 00eo37
aagz eRLANK paogeao
oooga ALLCOM Q23675
. ono4 VALUES dQooelg

EXTERNAL REFERENCFS (8LOCK, NAME)
0B0s VAL
on0s NERRAS

STORAGE ASSIGNMENT FOR VARIABLES (BLDCK, TYPE, RELATIVE LOCATION, NAME)

goat GOnpDbs 106G 0p01 000030 1154 onoi oonNi7s 30U 0003 R 000GNN AREAL 0004 R 000001 AmHo
0003 R 0GRP2Y4 ChL 0g03 R O0GUDSD DELT pO03 R 0OnOS) DIAL 0coa R 600075 FRL . 0003 R ODOI21 6 .
0003 R QOOI22 GC 0004 R 0N000D gRHO peoo 1 onoQoo 11 0co0 1 00000l IPROP 0oo0 1 000003 gy
0008 § 00nNn02 NMINOD 0003 1 000123 NODEL GOG3 1 ONpl47 NPIPL o003 1 0001510 NPLINE.__ oD03 R DOODI7R PL
coo% R 00podd PR 0604 R 0OnOpPO7 PS DB03 R OO4li4 PTEMP 0003 R 010034 RHOL 0003 R DIOD%4 SINALP
. 0003 R.OINE78 THETA — pDOO3 R 010114 TIME pDPO3, R 010115 &DOTL ntgy R 0000p2 WA e ...DOD4 R _ODDORE W5
0003 R 014035 WTEMP 0003 R 017755 2 pnNeod R DOMoRd ZR nCcG4 R 000QQé 2S
ﬁ
[
-.00301- 1e SUBROUTINE PIPEL PIPEODD]
00103 2s COMMON/ALLCOM/AREAL(20) ,cL {200 DELT,DIALI20) ,FRLE20),6,6C, PIPEOON2
8O0 e INODEL(20) (NFIPLNPLINE(Z0)PL{2D,100?,PTEMP(20,100),RHOL(8), PipECOD2
o3 He¢ ZSINALP(2D) s THETAC20) ,TIME +WDOTL(2D,100) HTEMPI20,100),%Z(20,100} P1PENDNH
o004 Sa COMMON/VALUES/GRHO ,ARHO MR ZRyPR WS 25 F5 PIFPEONDS
00105 bo DO 30 IlmisNPIPL PIPEODOS
~ D00 7a . IF (NODELL{{I!eLT.a3) GQ TO 230 -~ . PIPEOQDY
go1t2 Ba IPROP=NPLINELLT) PIPEDODB
oot13 % NMINODaNQDEL (I )=] PIPEQQO?
ooty 100 DG 0 JJ=2,NMINOD PIpgantic
L0017 Ila CALL VALCII,JJs1PRpP 3 PIPEOODLY
00)20 12 WTEMPI1T,dJ 12050 (WR4NS+AREAL(IT1)/CLIII0{GCePRo144,0+RHOL(IPROP)oPIPEDDLZ
—pomz0 L .13e 1692RmGLOPS? 149 v mRHOLL IPROPIeGoZS =G/ CLLTTI 1o DELTeSINALPII[ )12 {WR-%5)PIPEDON]D
0pj20 14a Z«FRLU(II}ODELT/2e/DIAL{1100E2e/ARHOC (WRSABSIWR)4WSHABS(WS))) PIPERNEA
0012l 15a PTEMP{ITs+JJd) = Ds50{PR+GRHOCZR*PS+GRHOISocL(TI}/GC/AREAL (I 0 PlpPgOO1S%
00121 téde LI{WR=WS) 7144 =DELTOG/GC/AREALCIT)OSINALP (T )0 {WRAWS) /1 4q4.~CLITIT)e PIPEANLS
goi21t 17e 2FRLCI1)eDELT/GC/2e/0IALLITII®?120/ARHO/AREALLIT) o {WRoABS(WR)~¥Se PIPENRLT
oozl 18a IARSIWS) 1/ 1494 )=GRHOSZ(1T,JJ) PIPENDIG
gogszé 19¢ 10 CONTENVE PlPEOML®
oo1z4 200 3¢ CONTINUE PIPENNZY

Qo126 2le RETURN pirPEnO2t



ZII,

0D127 220 END
T TEND OF yNtvac 1108 FORTRAN ¥ COMpILATION,
PIPEL SYMBOLIC
PIPEL COhE RELOGCATABLE

TTTTO oDlAGROSTICe MESSAGE(SY

31 AU 71
31 AUG 7%

$12335115
123351215

I I

3]
t
2

01540644
nis41332
DiIS41362

14
24
14

2
t
14

{DELETED)
{DELETED)



S.4e30  REGL

THIS COMPILAT{GN &AS DONE ON 82 SEP 71 AT 11352320

SUBROUTINE REGL ENTRY POINT 000462

STORAGE USFp (ALOCK, NAME, LENGTH)

onol eCODE oopéTl
onno aDATA gnpos3
o092 epLaMKg 000000
aQoo3 ALLCOM 023475
Qao4 CHAMBR 0QH4&ZE
oons FLAGS noo0os
aoos REGLCM  golégl
oon7 VALUES 000910

FEXTERNAL REFERENCES (BLOCK, NANME)

onia VAL
oo WRITE
poie NEXPSE&S
agil NERR3S

STORAGE ASSTIGNMENT FOR VARIABLES (gplOCK, TYPE, RELATIVE LOCATION, NAHME)

.neat. . oooa®as 1oL - 0G0l opooo4 146 goeel 0004623 1756 aqot Qaosys 30U 000y _ 0DD532 Sob
0004 R 0OOQER AREA 0004 R 000020 ARgAC 0003 R NONO0OOg AREAL C0s R 000000 AREG 4005 R CD1440 AREGHX
00Q&s R OO!uSD AREGP o007 R DpOCQ)L ARHO naa4 R aanoldo ATo 0008 R 0OOONAT ATONOZ angy R Up003d C¢
0po4 ® nonnyld ccc 0004 R DONOCS3 CEF1 nno4 R 000055 CEF2 Qoo3 R N00N24 CL 0004 R L0ODS7 CHAN
0004 R QEOQT? CP gog4 R 0QOi0t cPi ponY R 0DCINZ CP2 OnoY4 R NOOLEN CSTAR 0004 R-00D0120 Cs!
G004 R pOnf2l €S2 oa04 R URO127 ¢V ong4 R ONDLET CVEL 0006 R 001440 C1 0004 R CN1H4L] C2

..8006 R DDIuA2 €3 . 0006 R Opltaéd c BHO3 R OOCOS0 DELT . D004 R 000151 DELYF ___ 0006 R 001464 DFW
003 R nNonos! DIAL 0004 R 000152 plaAT gnfté R Qni4sn DMCE CO0s R NOlH&L DMCZ 0005 R 0Q14E2 OMCY

0006 R OD146 DHCH 2004 R OD01ISH poPRAN noo% R 0Oni?4 pPTO 0004 R 000174 DRPHMT go0y R CoDZOCG bYD
0004 R 00N202 DW D004 R 000210 DWFUEL 0O04 R NON220 DWOX 0004 R 000230 ETAT 0004 R 001465 FREG
DoD3 R 8ONR7?S FRL pEDs R O0l475 FH 0003 R 000!t G ano4 R Q00232 GAM . 0003 R 000122 g¢
0op4 R 0NNz34 GR 0pa7 R 0COQO0 GRHO 000é 1 qot474 1 Qo5 | 0000N0D tACCRR DTy 1 OHOO236 IcHAM
QQUS 1 ononOl ICHAMP _ . 0006 | octg74 [DUM] 0o00é 1 O0t477 IDUMYT 0006 3 001S0n 10UMgP 0006 _ 1 _00i50!1 1pUnJdJ
DOD4 1 0QN25é TENG 0006 § 0DI477 It 0a05 1 6UN0RS [PLOT 0DDL | UDDONZ IPRINT  Ge0s 1 001580 IFRGH

. 0p0% ] gUD2ZST IPUMI Qpo4 | Bpo2é! (PUMO 0Qos I GnNOon3 [REGPR nop4 1 ObOD243 TSP atng 1 0n0o271 isl
0DoO4 § 0pN27% 152 0005 1 000004 jTURBN QOO0 1 fONDID 16 ODDs 1 001801 JJ 0004 R 00030Z xa¥
0004 R ONN312 RAYL Doo4 R OQO422 KAYLD noo4 R Q00432 KAYY! POO4 R 000322 KeY2z _ . . 0008 R_ 000332 KpAY:
BOCH R AOR3I4Z KATH 0004 R O0D3S2 RAYS ooNY R DAO362 KAYS 0004 R 000372 KAY? 0004 R ODOY0Z KAYS

0004 R pooal? KAYS . . 0OOO § ODGOCO kOUNT . Q006 1 001502 LREGDN 0004 1 001512 LREGUP GO04 000492 MR
0004 1 HOPY52 HRY DOOD4 1 DPD4E3 MW go0Y 1 DON46d MK 0004 [ NOCY6H KNZ T T apo4 T On097E NCHAM
oooY § 000473 NCOEF opoDY4 [ 000474 NGGTP Aoa0 § NOODM1 NN 0003 { 000123 NMODEL 0003 1 ONDIYT NPIPL
ODO3 | 00NI6EG NPEINE 0004 1 GO0475 NPVALF npnod 1 OrasnsS NPYALOC na0s 1 n0is22 NREG opté | O01SZ3 NT
000s 1 0O1623 NTDUM 0oo0é t 0pis29 NTREG n0o4 R 0DRG1S OPYALF 0004 R QL4455 OPVALD GUDY R DDZ41S PrHaM
000&s R DOIG34 PO noR3 R 0n01T7H pPL onNYd R Q02425 PMAN no0y R ND2445 PMR 0004 R DO2453 fporp
D004 R 082455 POWT coU4 R ONZ457 poOve nog4 R Onzasl powl 0004 R 0QZu6ed POW2 000y R 0Q2485 Po¥)
0007 ] 00ONpQ4% PR po04 R Q02447 PRATC Qgoaé R 0D1535 PREF nogY k ADOON7 PS ) 00y R 0wl ity PTENP
DECY R 0Qa2477 PTC 0g0s R ©Onis4s pu o004 R ON2801 PWO fODY # 002503 PwI no0y @ NN2SNG pel



0206 R 0OO1544 QREG poosé R
_0Q04_ R Q02507 _RGAS_ . 0003 R
0003 R Qlop4d SINALP ogDé 7 £
e ——-. JRO04 R DO28525 TC2
86004 R pD25654 TIMPUL 0p04 R 0025564
— -....2084 R DO4470 TTO
G004 R QOHE3IZ WCHAM 0oo3 R Oi01ls
————00RU. R GDH4LDR- WOA — . _DORT R. ODDQO2

0006 R Q01600 W
——-—~ 0007 R 0Onpné IS

aod4 R 608472

004 R DO4622

REAL KAY  KAYE sKAYZ  KAY3 W KAYH JKAYS KAYS s KAYF s KAYBpKAY?  KAY1D,KAV L

LCOMMONZALLCOMZAREAL (20),cL (2001 4DELT DAL 20} ,FRLI20):G16C,
INODEL{2N) sNPIPL NPLINEt20)PLi20,100} ,PTENP(20,100) ,RHOL{8),
e CSINALP IR0 s THETA(20) 3 TINEHWDOTLL20,100L,%TENPL20,1001,7120,100Q1
COMMON/CHAMBR/ZARCA(B,2),AREAC(B) ¢ATD ATONOZ(2Y,CCIBY,CCCLR),

ICEFII2Y,CEF242)sCHANIB 21 oCP(2),CPL,CP216),CSTARIB) €51 ,C52{6), .
42CV(3.2!.CVEL!Z)oDELTF.DIAT(Z!.DPHANtB,Z)pDPTOl?IeDRPMTCZ),DTD(Z)
IDW(L) ,DUFUEL{B) »DWOX (81 ,ETATI2),6AMI2) 6R{2),1cHAMLR,2},1ENG,
GIPUMT12) ,IPUMDE2) 4 1SPEB) 151520480 ,KAY{B) ,KAYL(8) ,KAY2(B),
CBKAYA(BY ,EAYY(B) aKAYB[B) JNAYH(OLaKAYTIB)aKAYA(SYKAYP(B) EAYIO(8), REGLODIZ
BRAYIL1IB) yMRUS Y pMRI UML) oMY M¥2(8) yNCHAN  NCOEF (NGGTP  NPYALF (8],
THPYALOID) sOPYALF(B8,60) ,0FPVALO(B,6N) ,PCHANIB} PMAN(S,2) PHRIE],
BPONP(2) ,PONT(2) 4POWDL2),PONICR2) POWRIZ) yPOWITZY (PRATC(B12PTO(Z),
GPWO(2) ,PWLI2) ,PH2(21,RGASI8) ,RPHP REMPDIZY ,RPHT (27 ,TC 18 TCY,. — . REGLDOLIG __ |
BTC2(6)sTGASIB) yTIMEF , TIMPUL(B) ,TRVALF (8,40, TMY¥ALOTE,4601,TORP(2), REGLOOI7
ATORIL2) ,TTQL2Y U {21 MANCA,Z) o VOLLIB L W& HCHAM(EB)L HFUELCBY, . REGLONIE
BWINJ{Be2) WNDZIB),WOX{g) s WTONOZIB) »XETPI2}XLTDIR)
COMHON/FLAGS/TACCPR:ICHAMP s IPRINT o IRCGFR ITURBN 4 IPLOT
COMMON/REGLCM/AREG(8,100) ,AREGHX(8) ,AREGP{g) (DNCL ,DMC2Z,0MC3,0MCH, REGLODZI]
1DFW FREGLBY (FH o IDUMI s IQUNIT,IDUMIPIDUMJIJ,LREGDN(8) ,LREGUPIBY,
2ZNREGoNTOUMsNTREG(B) 4PD ,PREF(8) ,PU,QREGIB) ,R1DUM,B2DUMSPREGIB)

0006 R NNIS56 @LlpUM @pgs R 001557

e 8004 R _GO26517 _RPMP

R 001887 ezoum T
R_ 002522 RPHT

]

goo4 R CpesHs

U D TO

R 0n2%34 Tcl
R DD2553 T{MEF
R Op44b6 ToRT

B.DO4528 W o e

0004 R QQ4572 fiNDZ
apnd e N14n3%S WMYEMP

. w-—000Z_R 00QQO05 WS

oo4624 XLTD w 017758 2

p0o07 R 0ONOOD3 IR

REGLCGOD4__ |

. —

REgLODOS | _ ..

- REgLgOIO ...

. - REGLOO20 ____ o e -

- REGLOOQ22, _ .

COMHON/YALUES/GRHO JARHD yWR IR yPR WS, Z%,PS
EQUIVALENGCE _(DHMC14C1},¢0MC2,C2),(DHCI,CI},{DHCHCH),(IDUML 1) _REGLCOZS
CIDUMIE+211),tIDUNIFL,IPROP Y, (1DOUNJIoJJ) , {INTDUH,NT)
— {QIDUM, Qi) ,(Q2DUN Q2]

ClesfS=AREALCI1V/CL (111 0(GORHOLLEPROP) S22} mGCOPSo144s0mGoRHOL REGLEOODIS

0oip}t te SUBROUT INE REGL
30103 28
Qo104 3, DIMENSTION KOUNT{a)
- 0D105_ 44
001065 Se
— 005 4a.
00!06 Ta
—— 00104 .. Ba
ooi106 %a
—.-D0jpb .. 10
00104 ite
___ns}_!,nb 12a
outoé 13e
—00106 . lHe
aolo0é 15
—..D010é6___. lLée
Qo106 170
nn;n& 18n
003106 19
-Gnin? . 20a
< 00110 2le
= 00110t 22«
00110 23s
——np10 240 ATAURFGEAY . WH
0ot! 25
. Dot12 __ Zbe
on112 270
—QOoj12.. 280 —_
oor13 2%q DATA KOUNT/8c0Q/
anyys agsd D0 0. L=l .NRES
00120 3je KOUNT{II=KOUNTITI}+}
__.nni2k.. s 328, WNTEY L elaae
oo122 330 I11aLREGONITY
—_ o123, e 1PROPaNPLINECILY .. .
got2t a5e CALL VALCEII 1 ,IPROPs2)
I o] K W-d) Aba.
00125 37e
. 00§25. . 3ABs
oQ12é 370
5 Qn127. . 400 1I=LREGUPIT}
cD0130 4lo JJaNODEL (TR}

. Doa3l__42e . . IPROP=NPLINE{LI) _
CALL VAL{Il,JJ,IPROP, 1
C3n-HR4AREALLII}/CL(ET) 6 (GRRHOLIIPROP)0Z (1Y, d)mGCoPRo1 4, OmGaRHALREGLODHY

Dojaz 43a

Y D0133d . 4Ye .

"

1(IPROP)IaZS51«G/CLII T o ¥WSoSINALP{II)1eDELT#FRL{TIL)oWSoARSIWS)eDELT/2,REGLOO3Y
Y e A 2/DIALLITY/RHOLLIPROPIZAREALLIL)IOIZ.0 .. .REGLOD3B

CZu-AREAL(II1)eGColyqd,0/€L{1T)

e smsnsamss meme e REGL DO 4R




polsgy pods R 001557 QzOUN

0006 R DOI5HS QRESG ge0é R 56 Q1 0N06 R 001584 QlpUM 0006 R
D004 8 002507 RGAS......... 0003 R 34 RHQL __.. .000% R D02517 RPHP _—. 083 g 002520 A . 00043 R p02522 RPMT
U003 R 0l10n44 SINALP o006 R UDI54D SPREG 0opé R 001570 TAUREG 1004 R 002524 TC ong4 R 0p2%34 Tl
_. _. ©0ODH R 0Q2535 TC2 . 0004 R 0p2Z543 TGAS 0003 R 01n0O70 THETA 0003 R 0lD)14 TIME .. 98004 R 002853 TyMgE .
0004 R PD2554 TINPUL 0004 R Q02564 TMVALF nNC4 R 003524 THVALO 0004 R NO4444 TORP 0004 R 004466 TORT
- 0004 r NQUyTD YTO 0004 R DOH472 U 0004 R NG4474 VMaAN gons r 004814 VOLe oo04 8 Co4524 W . L
0004 R GO4532 WCHAN 0003 R 0!0115 WpOTL 0004 R OnN4BHZ WFUEL D004 R 004552 WINS 0004 ® 0DO4572 WNDZ
——————— QD04 R DOHAD2 WpX-. — ..-0DQ07 R.ODOOOZ WR . ——noa? R 000005 .%S - .. DOOG4 7 DO%61Z WYpNAZ_ . . 00048 015035 WTEnP
0006 g GO1600 Ww 0004 R DO%422 XITP go04 R 004624 XLTD 0003 R 017755 Z D007 r 0OODB3 ZR
~m=a- -.0007 8 OQaQns IS - — - - e ————————
goiol ie SUBROUTINE REGL REGLNND]
. _apip3 2 REAL KAY KAY3 (KAY2 ,KAYI KAYH KAYS,KAYS KAYT AYE  KAY?,KAY10KAYY?! REGLOOOZ _ . ——
0o )04 3g DIMENSION KOUNTI(R} REGLDOOD
——— 30305 43 .COMHON/ALLCOM/AREAL (203 ,CL{20)4DEL T DIALE20),FRLI2D) pGLGC, . RE&LODOOH_. . __ __ I - ——
50405 Be FNODEL (201 +NPIPL,NPLINEL201+PLL20,100),PTENP (20,104} ,RHOLIB), REGLOGOS
— 0005 b ZSINALELI20) s THETAL20} ,TIME,¥DOTLL20,100),WTEKP120,100),%¢20,1001} REcLODOS
00106 7 COMMON/CHAMBR/AREA(D,2) ) ARCACIG) +ATD 1 aTONOZ(2),CC(B) ,CCC(R), REgLOODY
——QUj0é 8e L1CEF1(2) ,CEF202) 4CMaANIB,2) 4CFI2)CP1,CP2(4),cSTARIB) ,£51,052148), REGLOODA ____ _._ . e e e
0D06 9 L2CV(8,2) ,CYELI2),DELTF,DIAT(2) ,OPHANIB,2),DPTO(2),DRPHT(2),DTD(2), REGLDOOY
- - D0joA _ 1D ADWIAY ,DHFUEL(B}sDNOX (8 ,ETAT{2)} jGAM{2) s GR{2IICHAMIB2)IENG, | _ REGLODIO __ _ | | | L o e e e e e
voipé 11a 41PUMILZ) IPUMOCZ) yISPIB) 21514152067, KAY(B) KAYIT{B) KAY2( 0}, REGLODIN
— OODA.. 12a. . . SKAYALE) JKAYH{B1oKAYS{8) KAYS{B)KAYT(R) KAYA(SLaRAYLO),KAY OBy, REGLODEZ
noI06 130 GRAY L0 JMRIB) MR HE(GY JMW 1 MW208) ,MCHAM  NCOEF 4 NGGTP (NPYALF(E), REGLODCI3
—-Do106 . 14e THPVALOIB) s0PVALF(8,60),0PVALG(8,60) ,PCHAN(B) sPHANID 2} ,PHR{G), REGLODOIY .
0oy0é 150 SPOWP(2) 4 POUTI2)POWO{2) ,POV1(2) yPOW2(2),PONIL2),PRATCIBY,PTO(2), REGLODIS
. DOI0&_ _ fbo . SRWOL2) ,PW1L2) ,PN2(2]),RGAS{8) RPHP,RPHPDIZ2),RPHT(21,Tci8eTCl, . REGLOOLG . .
00106 174 BTC2056) s TEASEB) ;TIMEF , TIMPUL (B} ; THVALF{8,40),TMVALOLB,60),TORP(2), REGLOGIT7
—O00A B A e ATORTL21,TIOL2) G UL 22 YBANIB22) o YOLCUB LW &L, MCHANA) WFUELLBY,. . REGLDOIB
po1Gé 190 COBWINJIBR) JWNGZIB) o WOX(G) o WTONDZ (8] +XITPI2) o XLTDEZ) REGLOOLY
o017 20e . . . COMMDN/FLAGS/IACCPR,ICHAMP:1PRINT ,IREGPR,ITURBN,IFLOT DREGLDOR2D . . S ao—
2 00110 2% COMHON/REGLCM/AREG(8,1D0) ,AREGHR(8),ARCGP{g) (DMC] 4DMC2,DME3 ,DKCY, REGLDOD2)
= 00110 220 I1DFW,FREG(B) 4FH  IDUMI JIpUNT I 0UMIPIDUMJIY LREGDN{S) JLREGUP (B, _ _ REGLOOR2Z _ o it v mesrrmem e =
00110 23e 2NREG,NTDYM NTREG {8} 4FD,PREF(E) ,PU,QREGIB) ,Q1pUM,0ZDUH ,SPREG(B), REGILDOZD
—— R0 P¥0 L BIAVEFGIEILYY e e a4 m—— REcL0o2y o A T
Goyr! FER COPMONS TALUES /GaUG SR 0,08, 2R, PR NS, 28,75 RIZLOZ2IE
_. Go112 269 EQUIVALENCE (OME1,C1),(DOMC2,C2) 2 (DRCILCI) o (DMCUSCHI, {I0UMERT ], REGLODZ2S — - .
00t12 27 ] {TDUMTL,T13, {IDUMIP,IPROP) , (1DUNJII yJud) o INTOUM,NT T, REGLOO27
Q2. ... 20e * . _2 - (QIDUM,Q1},1Q2pUN,Q2) . e ... _.REgLOOZ2B
00it3 290 DATA KOUNT/B890/ REGLOO29
00115 an¢ DO_90._{=}NREG REGLE03Q
60120 3toe KOUNT (TIaKOUNT(11¢] REGLOOI
poizl. . 329 . NT=% . . . - —— - — .-~ REGLOD3Z —— -
oo122 330 1= REGONIT) REGLOG3S
D123 . e IPROP=NPLINE(L]} . . REGLOO A
voi24 356 CALL VAL{II,1+1PROP,2) REGLODIY
00125 Abe. c19.:&59&8&&.‘.1!JLSJ“LLLLBJ@!EHQL_{_IEB_OF_’Ji!!LL.Il-GCEPSM‘M-O-GnRHOL REGLOO3S
00125 37e 1{IPROP?wZS)-GICL(II}nWSoSINALP(lIIGDELT+FRLII!)DWSOABSthInoELTIZoREGLGU37
00125, _.2fle S 2/DIAL{IT)/RHOL(IPROPI/AREAL(IT}R1240 e . REgLONAEG
00126 390 CrumAREALETT)0GCot4d,02CLLIT) REGLOO2?
00127 . 40 11=LREGUP (1] . . REGLOD4D .
00130 41 JJIBNODEL(T1) REGLOOY
C 003} d2e . . -w-—. IFROP=NPLINELIT) - . —— [ o e e REGLDGY
00122 430 CALL VAL{II,JJ,1PROP,1) REGLNOYS
CImmWRAAREALLIII/CLE1110(GORHOLIIPROPYSZLTT JUInGEaPRLHG Degafliini REG) NNEY

' ool 44 a



REGLCO4S

00133 45¢ tEIPROPISZRISG/CLITI) o pReSINALPLIIISDELT+FRL{I110aXReABSIHUR)I/ 2,40/
go133 §bq 2D1AL(I1)0l2,0/RHOLLIPROP) /AREALCTT }oDELT . REGLADUSG
po134 476 CA=AREALITI12GC/cbrlTtolbda0 REGLOANKT
0otL3s 48e PU==c3/{AREG{[ NT]oCCtlIPROPI+CH) REGLODHS
00136 49 WWwwC3=CcHePU REGLDOU4Y
00137 S0¢ Ph=~Cl/C2=WWrC2 REGLOOSD
00140 1o IF{IREGPRoNEoOs AND MOD({KDUNT(T1),IREGPR}+EQ,0)CALL WRITE¢L1} REGLRNS!
nny42 520 ° If {Pp/PUsLToPRATC{IPRGF)) g0 TO S0 REGLOQSZ
0344 53¢ In CONTINUE REGLOOS3
Do14%5 544 Rl==(wh/c2+Cl/C2) REGLADSH
co14é E5s Q2 (UN/CHHICI/CHY REGLODBS
00147 Shse FUaNWoWWm{AREGI] yNTIoCCC{JPROPI)0020KAYLTIPROP) ¢KAYH(TPROPI1#({Q)ees REGLOOBS
no147? 576 IKAYG{[PROP)¢Q2eo {KAY®{ IPROPIOKAYZ{IPROP)I~R]1ocKAYL{IPROP) 520 REGLOOS?
. .oppa? 580 ZIKAYZ(IPROPI/KAY(IPROP I} REGLOOS58E
0p3s0 59 DFWE2,DoWlH= I AREGLI yNT)aCcC{IPROPII2aR2oKAY {IPROPICKAYHIIPRAP) 2 (Q20aREGLOOSY
Qo150 606 L(Ze0/KAYS{IPROP)IOKAYT(IPROPISQLeoKAYBIIPROP)®Irl 0/CR2)1+Q12eKAYT REGLODSGD
80150 &lo 2UIPROP)ICZ+0CeKAYZ(IPROPI/RAYLIPROP) /Q2Z200KAYBLIPROPIo({],.,0/CHYnQ200 REGLOOG!
50150 L2 A{1+0/XAYS{IPROP) 1 oKAYS(IPROPI O *eKAYTI{IPROP {1, 0/C2)~A1ooKAYS REGLONSZ
00150 63, BUIPROP) /KAYSLIPROP}I/G26eKAYZ7IIPROPIol~To0/CH)Y REGLODSSD
~—paysl . L&Y WHERR~FW/DF W REGLONGY
go1s2 65 IF(IREGPRNE«O+AND MDD (KDUNT 1) 4 IREGPR) +EQ.0)cALL MRITE(L2} REGLOD&S
gois4 Géda IF {ABS{FW/DFWI.LY,D.001y GO YO 30 REGLODGE
80156 &7n GO To 10 REGLONA7
w -80357 &80 an CONTINUE REGLO0O68
= 00380 6% PUR=WW/CH~CA/CH REGLDOGY?
— oD1el - 708s PDnaWH/C22Ch /02 REGLUINTQ
00162 7in 50 CONTINUE REGLODD?)
Q0163 72e NT=NTYREG({1) REGLOD72
ooted 73 AREG( ]y NTIBAREGMXI[)mAREGLT}I/SPREG(1)6{(PDAPREFIIVISAREGR({I)m REGLDD73
a0 64 The * IFREG(1)) REGLOOT74
00145 750 IFCAREGUT JNT)GLT O, 01AREGITINTI=0,0 REGLOO7S
00347 .Z6e . IFCAREG(TINT)aGToAREGMXII)IAREGLI,NT)mAREGMA L) _ - REGLON74 _
co174 770 NT=NTREG(I}-} REGLOTG??
. 0oy172 78 IF{IRCGPRoNEc D+ AND#MOD(KOUNT(I) ,IREGPR)EQ.OICALL WRITELLZ) REGLOO7S
Qo174 7%¢ DO 70 NN=n)lgNT REGLOD7Y?
po177 80¢ AREG(I NM)I=AREGIT anN+1) REGLNOBN
gozoo als ' 75 CONTINUE REGLOOB !
0p202 .. 82a “NTEMPILE ol it REGLUOB2Z
00203 83¢c PTEMP({114+JJ) =PV REGLOOB3
0p204 . BYe II=LREGONKI) REGLODSH _
Gp209 ;11 VTEMP(T1,1)aWw REsLOO8S
gozosé Bée PTEMP[I[+1)aPD REGLNDBS
ogz207 870 g0 CONTINUE REGLOGI&Y
Lagzil . _B8e . RETURMN . REGLODBB _
oozi2 8% END REGLDOS?
- END OF UNIvag 1108 FORTRAN V COMPILATION. 0 sp14G6NOSTICo MESSAGE{S! me - -
.— -— REGL SYMBOL!IC . 31 AUG Tt 12136118 0 niIs44756 14 8% __IDELETgD)
REGL CODE RELCCATABLE 31 AUG 71 12135118 1 01544314 48 1 {DELETeD)
0 _0l5449374 14 51



http:IFIAREGIINT).LT

53.4.11 BKINS

THIS COMPILATION WAS DONE ON 02 SEF 71 AT i1:82t22

—————— A - - -

SUBROUTINE RKINS ENTRY POINT 00GI70

o STORAGE USER (BLOCK, NAME, LENGTH)
e - -0001  #CODE 000216

0000  eDATA  0DODHO
e e — -« - BDD2  ¢RLANK . D0G0DD .

_EXTERNAL REFERENCES (BLOCK, NAME)

———————— 0003 NERR3S. PO R

———— ———— - v e mm—— s = B T - - - — —

. STORAGE ASSIGMMENT FOR VARIABLES (gLoCKs TYPE, RELATIVE LOCATION, NAME)

ROV i e ————

— . nonai 000p23 110G . DOol | pogliz 1toL . pool onpesd 246 000L. .. 000076 136G . .. 9001 ___go0i32 1525
0ool 0oop37 aoL ooo! Qoog4z 504 0oot R COQOOD3 A Gop0 R O0DDOH B 0600 R 000005 ¢
—_— 0000 R 20Ng0E CDRewer e OO0 1 BA0E0Z2. . 00001 QOQOOL X . . _ 0000 1 g0fonn Ny
90101 le SUBROUTINE RKINS{XDP.HDP,VAR,DER;DAVX N, TEKPS} RRINOAOI
antol3 28 . _DIMENSION VARCID},DERL1)LTEMESE3 1y,c 20, . . REiNODOZ
= goiod 30 EQUIVALENCELCDP,C) RKINODO3
o 90305 Mo ... . NNmN ___ __.. .. e e o e . e = e e vemm e REINODOY - -
D106 So K=D REINDODS '
Q107 . 69 e . . B0 10 Isml NN — R T . —— REINDBODS | ——
00112 7o TEMPS(2,[)2¥ARIT) RKINODOGTF
e D13 Ba TEMPS{3,13=DERL]) —_— RK1NOOQS
Qo114 %o 10 CONTINUE REINGOO9
— QD116 . 1Qe __. COPaHpP /200 - A, e b e e - —— ——__BE1NQOIQ
noty7 ite A=Ci(1) RKINDOLY
e 00E200 k2o .. 30 CONTINUE . . . . - oo . me e e ... RKINDOlZ
opj21 3o XDPaXDP+CDP RICINOOL3
L2 1454 50, CONTINVE. REINGOIY
00123 150 DO 70 T=i,NN ) RKINDDIS
e DD126_ . tée _ . VAR(I)aTENPS(251)144¢DERSE) | _ . - — . e REINOOLS -
o027 17e 70 CONTINUE RKINODLY
.. Do3t, 18 ___ CALL DAUX o e e . - - . e . .. RKINOOES .
00132 190 KnKa} RKINDO1?
~ _0p3133 200 LIF [KaEQed)_ B0 TO 120 e . . REINDOZC
80135 2ie DO 90 Ial.NN RIKTNOO2E
£_ND140 22¢ TEMPS{3, 1 }RTEMPS(3,1)+240¢DER{T). - . REiNoD22 . . . .
o014t 23s 99 CONTINUE RKINODG23
: QD143 24e IF¥ (K«EQel) G0 TG 50 . RKINDOBZY | o e e e e e o
00145 250 A=HDP RKI1NDOZ25
___[o14sd . 26 . _ .. GO TO 30 . .. - S, __BREINDO26 —
00147 27s 116 CONTINUE R REINOD27Y
—— _00150 280 . A=A/5.0 . RKINDOZ8 - e mr s« e o e




A
R

L1T

00151
00154
00155
00156
go1s7
00160
00161
po162
0Diet
00145
00146

END 0F yNIVAC 1108 FORTRAN ¥V COMpILATION.

RKINS
RK INS

290
30e
31s
3Za
330
340
35e
360
37e
3Be
3%

COpE

130

PO 130 I=1,NN
Ct1)=TEMPSL2,:11}
C{2)=TEMPSL1.+1)

B {TEMPS{3,1)+DFR(]) ) ey
COP=COP+4B

VAR(11=C(1)
TEMPS(1,I)1=2Ct2)
CONTINUE

CALL pAUX

RETURN

EMND

SYHBOLIC
RELOCATABLE

0 oDTAGNOSTICOe MESSAGF(S)
31 AUG 71
Al avG 71

12¢35119
12:35:19

RKINND29
RKINOO3O
RKINDG3]
RKINPO32
RKINAD33
RKINND3H
RKINQD3S
RKiNOQIS
RICINOG3T
RKINOD3B
RKINODAT

a 01545706
1 Nni1545750
a 01547700

14
25
1a

39
!
i6

tDELETED)
{DELETED)



5.4.12 VAL

TH1S COMPILATION WAS DONE ON D2 SEP 71 AT 11152123 T T e -
. SUBROUTINE VAL ENTRY POINT OCD1646
... STORAGE USEQ (BLOCK, NaME, LENGTH) ' —_
- oool 9CODE - OBDI7S . v e = eaae -
o000  eDATA  00ODIS
e e mm o - 2002 eBLANK 00000D e, e e e
oon3  ALLCOM 0623675
——00DpY. __VALUES _npo1o. . - e en e e vore e = e e m e
EXTERNAL REFERENCES {BLOCK, NANE) . - oL - I
JE 11 [+ TS 1 .1 -2 PR e e e e oo oo et
oons  NERR3S
S§TORAGE ASSTGNMENT FOR VARIABLES (BLOCKs TYPE, RECATIVE LOCATIONY NAME) ~ T T T - !
oool ooon27? oL @00l 6001046 aoL nool feols4a 50U 0003 R 0000G0 AREAL 0004 R DODOOI ARHO
— _ _0DO3 R ODoQ24 CL .. ... 0@03 R_OUOESD DELT _. . MOO3 R 000051 DIAL ___ 0003 R_00DO75 FRL__ 0003 R 000121 G
o003 R QoM 22 GC 0004 R QUCOD0 GRHO 0o0G3 ] 290pi23 NODEL 00063 1 DDO147 NPIPY 0003 1 000150 NPLINE
—— . .D0D3 R BONITE PL . - 0004 R GODQO4 PR.. . goo% R OPrpD7 PS _ . _00D3_R 004114 pTEMp__ 0OD3 R 019034 RuOp
0003 R olopgd4 SINALP 0003 R 010070 THETA gon3 R Otn1ld TIME a0g3 R 010115 wWpOTYL 0004 R O0DO002 WR
—— D004 g o0npns W8S . ——._O0GI_R_QINA3S WTFKP . 0003 B 812753 % onpd g oolngld IR 0pty R 000006 ZS
B - e e e - . - e e - e e - - ——
[=~]
po3al Lo SUBROUTINE VAL (11,JJ,1PRCP,160T0} VAL ongl
oninl 22 COMMON/ALLCONZARFALI20) 3CLL20) s DELT 2 DIALL20)FRL L2016, G0, val npn2
00103 3a INODEL(20) JNPIPL NFLINE{Z0},PL({20,100) ,PTEMP (20,100),RHOL{R}, VAL 0003
—. 0103 Go_ . 2S{NALP (20} s TRETA{Z0) ;TINEsWDOTL (20,100} HTEMP (2041001 ,2(20300)___ VAL 000%
on1a4 Se COMMON/VALURS/GRHO ARHO s WRpZR (PR WS, Z5,P5 VAL 00D5
— op1gs. 4o GRHO=GPRHO { IPROP}/GCA144 .0 o o . _VAL_ooOb&
00106 7o ARHO=RHOL { IPROPIGAREAL (11) VAL DOO7
00107 - 8¢ 6Q_T0Q 110,30,10),1g0T0_______ . - - VAL_D0oos
oot10 KT o CONTIAUL YAL 0009
-—— DOt 106, . . WA CWDOTL (T pJ I =THETAGIT11aCLAETIo(WDOTLIT L, JJ1=WpOTLITT,,udm11) )/ (VAL 0010 I
o1} 11e 19 O+THETAL LI a(WPOTL I, JJ)*HDOTL[11,3J=1 1) /RHOLCOIPROP} /AREAL(ITHIVAL DOII
00112 _ 12e.. . . ZREZ (11334 =THETAL LD (HR/ARHOACLITINIS{ZLIT»d =201 0dm1 ) vap_neiz2 o _
00113 13¢ PREPL(TE jJJ1*GRHDGZ{T] ,JJI=THETAII I o (WR/ARHOHCL (T o {PLTT ud)+ VAL 0013
_o0yi3._ A¥e_ L1GRHO®Z L1 3JJ)nPLETIT g Jr1 ) ~GRHOSZIT Ly el ) ) uGRROREIR, e e e e YAL_BD1IE
po114 $50 - G0 TO (50,50,30}),1G60T0 VAL 9015
v . 00115 143 3n CONTINUE ) VAL DO1é& —_ —_ e e
00116 170 WSm(WOOTL (1 eJdV)~THETA(TIISCLEITIa(WDOTLITT,JU)=HDOTLETTsud*1)) )/ (VAL 0OL7 T
- QOpil6. ., iBe 11eNmTRETACIEY o (WDOTL{TT ,JU) ~WDOTLEIT o g+ 1)) /RHOLEIPROP) ZAREAL (IT1IVAL DOVA e
00117 . 1%e ZSuZ (11 ,JJ)+THETACTII) o (WS/ARKO=CLITTI)OtZATT,Jd1~T i1, U+l )) VAL 0019 T
2 Do120, . 20. PSepL{llav )l *GRHOSZEIT JUIISTHETALLI ) @ (WS/ARHOCLOTT) [o{PL{TT,Jd2» VAL 0OZD | -
0o12% 21s 1GRHOOZ (Tl 4JJ)=PLEI1oJJo1eGRHODZ (114 JJ+1))~GRHOZS VAL oo2! -
VAL 0022 s o e —— [,

gos£l 22 50 CONTINVE



6TT

opiz2
go123

VAL
VAL

230 RETURN
24a END
END OF UNIVAC 1108 FORTRAN V COMPILATION.
SYMROLIC
CODE RELDCATABLE

0 eDIAGNOSTICs MESSAGE(S!}

31 AUG 71
31 aUG 74

121a5:2)
1213521

VAL 7023

VAL on24
0 01547340
1 015500460
N 0156110

14

14

24
1
15

(DELETED)
(DELETED)



5.4.13 VALVEL

THIS COMPILATION WAS DONE ON 02 SEP 71 AT 11152125

. --SUBROUTINE VALVEL ENTRY FOINT 0QOD337

——STQRAGE USgp {BLOCK, NAHE, LENGTH) - . 1

- - ogol ¢CODE Q00347 - -
a0e0 AapATA coao4é
- - 0oz ¢BLANK 0Q0600G0C . . . - . .
0ona ALLCOH 023675
—————ee. - BODHE L MALUES . gROOI . . . - J— e e e mm e = e mm e
v aoBs VALVCM QOD202!

"EXTERMNAL REFERENCES {(BLOCK, NAME)

0006  INTERP
- C0007 VAL o o e e e - —_— - .
0010  SQRT X

—_— ~ Q011 — NERR3S® - .. - - - ———

_ STORAGE ASSIGNMENT FOR VARIABLES (BlLOCK, TYPE, RELATIVE LOCATION, NAME) N

0o0§ _ .. nop2s1_10L .. .. 000t ___ 000004 1076 ______ ongl oorz274 30 __00Da ® _DOOORD _AREAL DO04 1 000001 ARHO
0003 R 0O0Pp24 CL o000 R O0pgo3 ¢l D000 R QpooDY €2 0ogo0 R QODpoOs C3 0000 R QUOOO7 Cu

— 0000 R _000pl0-L£5— .. — 0000 B 008011 4 o003 R COopSD PELY QORN R _NODOSL_LILAL 0o03 R _QQ007S FRL
0603 R 00n12! g go03 R 000122 GC 0004 R 0DNOCO GRHO Qoo | oo0RDOD 6000 1 000001 31

. --0000 1 oonpo2 12ROP pgoo 1 ©POEOS JJ . ... BOOS 1 00NQOG LVDN -.boos 1.000Df2 LYUR____ _0QO3 } 000122 NoDEL

2 0003 1 ooni47 NPIPL 0003 ] 000L50 NPINE 0005 1 COCO2Y4 NVALL o0Rs | 000025 NAKVL ooo3 R 000174 P

o 2004 8 000Q04 PR .. 0p04 R_ocoopa? pS 00a3 R 004114 PTEHP. 0go2 R O!0Qa% RHOL__ _ __0DU3 R 0100499 SINALE
0003 R DIc070 THETA 0at3 R OI01IE4 TIME QU053 R 000037 TMVL 0003 g 010115 WOOTL poc4 R DODGOZ WR
Q004 _R_0f0nns WS Q053 R_O1%035% WIEMP 00900 R 000012 WYEMPP 6005 R_N01023 XK 0005 R 001035 Rx¥y
0003 R 017755 Z 6po04 R D0DOND3 2R goo4 R OBnNns 25

___oajinl . te SUBROUTINE. VALVEL _ e - e e VALYOnoi
g0103 2q COMMON/ALLCOMZAREAL (203 :CL {201 ,0ELT,DIALI20) ,FRLE28),:G,6C, VALYDQOZ .
—-.00in3 3¢ INODEL(20) NP IPLsNPLINE(20})+PL(20,100),PTEMP(20,100) ,RHOL(8), VaLvnoQd . L | _
poi03 Yo ZSINALP {201 yTHETA(Z0) ,TINE4WDOTLIZ20,100) WTEMP(204100),2{20,100} VaLvoon4
—. borod So COMHON/VALYUES/GRHO ,ARHO ¥R ZR (PR, WS ,253,P5 YALYORGS . .
po106 bao COMMON/VALYCM/LVON{IO) ,LYUPLIO0} sNVALL,NXKYVL 20}, THVL{ID,5N), YALVOOOS
—RRns 7 . . - TAK 101 XKYL (10500 — - - - VALyQORT
nojoé B DO 50 =i ,NVALL VALVOO0ODS
ooyt %o 1iaLYDN{1]) YALYDOD? _ e e e e e e e e w
G132 100 IPROP=NPLINE{(TT]) VALYODI10
- pottd 1la CALL INTERP(ID S50, xKVL THVL 31 NXKVLOI)sTIME XK(IT) YALVDODLE - e mv————t s v 5 oo =
oot 12e CALL VAL(II141,iPROPs2) VALYOD12 .
R 1153 5 130 Clu=YS«AREAL{TI )} /CLULII)n{GeRHOL(IPROP}OZ{II 11 -GCoPSel1ti,n~G» YALYOOL13 ... ... — .
oni1ts 14 IRHOL{IPROPI0ZSI=G/CL{ T 12WSeSINALP (T )eDELT4FRLIIT}oWS0ABSIVISY e YALVODI Y
vol15 150 2DELT/2.0/01AL(11Y/RHOL{IPROP) ZAREAL(ITI)012, 0 VALVOO1S



00116 160 C2=z=AREAL{II)®GCol4d,n/CLCTT)
oo1t7 17a II=LVUP{T}
00120 189 JI=NDDEL T
ooi12l 199 CALL VAL(IT,JJeIPRQP,1)
go122 200 Clm-WR+AREAL(IT)I/CLIT1 o (GeRHOLIIPROP)PZII],JJ)I~GCoPRo14Y,U~Gn
060122 Z1e IRHOL(EPROPISZR)I+G/cL{IT)oWReSINALP{II)*DELT+MRL{II }eWRaaABSIWR)/
0oi22 22 22,0/pLALITIII®12+0/RHOL(IPROP) /AREALITIFICDELT
go123 23 CHeAREALITIY®GC/CL{TII) o144 .0
opy 24 24 C5eXKitlea2o2.08GCeRU0 {{PROP)I 144400 (1e0/timlo0/C2)
00325 25s Cb=2ensGCoRHOL{IPROP )& 1 44,00(C3/Clm Cl/CZ)vxK(I)°°2
g012é6 26, IF [C44GY.040) GO TO I
60130 27 WTEMP(IT2JJ)0=C5/2,0+SQRTICE8CE=4.0¢C4)7/240
00123l 28+ G0 TO 39
80132 2%s in CONTINUVE
00133 30, WTEMP LT 4 JJImCE/240=SART(COCE+H.N0Cb) /2.0
00134 3le 3n CONTINUE
001235 32e PTEMNPIIT ;3 =~0TEMP (I ,JJd)/CH=CA/CY
0D136 a3 WTEMPP=aWTENP(TT,3J)
20137 34 1l ¥DM{)
Do u0 35 RTEMP (1T ,11=WTEHMPP .
ooy 4! e PTEMPLIL L )R=~WTERFPP/CZ=C}/C2
0042 37 5n CONTINUE
00144 380 RETURN
DOINTS 3A%a END
. END OF UNIVAc 1108 FORTRAN Y COMPILATION. 0 oDIAGNOSTICe MESSAGE(S)
VALYEL SYMBOLIC 31 AUG 71 12:35:123%
VALVEL CODE RELOCATARBLE I AvG T 12135123

1zt

VALVPQY 6
YALVGNL7
vaLvnola
VALYDODL S
vALYNO2D
vaLvanzy
yaLvonz2
VALVDD23
VAL VOD24
vALyno25
VALVAD26
YALVOR27
vaLvnozs
VALYDOZ2S
VALYVOQ39D
YALVODaL
VALYDD3Z
YALVNO33
VALYVDD34
VALYOD3S,
VALYND3S
VYALVDOD37
YALVDO3B
YALYOO3?

0 0155n432
t 01551474
0 01551540

14
3é
t4

39
t
27

(DELETED)

(DELETED)


http:C6.GT.O.OI

= *5.4.14 WRITE

THIS COMPILATION WAS DONE oM 02 S.i AT 11:82:27

. SUBROUTINE WRITE

. STORAGE VUSep

ENTRY POINT €D3s39

ABLOCK, NAHE, LENGTH)

- aonl «CODE 003644
oono *DATA 001514
- - ono2 *3L ANK DO0O0OO
ogn3 ACCCOM  QOOO3D
. DODH. . ALLCOM _ 023475 - R
0oos CHAHBR DO&626
—e—— . - QoCOs DATAL 0000234
0oQ7 DATAZ a0nos2
e ek nailo DATA2 00200
oot} FBLCOM 001775
- ——D012___FLAGS 000006 s i e = e
0013 JUNCLC 008075
————eerm ... 0014, PRLCOM 002087 ...
ao1s PBLFCM 004015
v - — DOI& . REGLCH 0D!401. .
0017 VALUES 00pD10
—QQ20___VALVCHM __O0202% L .

__EXTERNAL REFERENCES

(11 B2 Y of 3 v Lol S
ao22 NERRZS
e e 3023, . NYIDUS . .. .. .
5 o2y N102%
R 0o2%  N1O1LS . .
0024 NREWS
nn27.. . NBBUS __. o
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FWOX AOLE1H.8/" WTEMP =t ,Efd.8) YiRtTOD?71
185 FORMAT(*NAAD =2 Eltden,? AAY Rt ,E14.8,°% ATD =¥ E14,8,' (1 kWR1TAD72

tmt ,Eld.R,t C2 21,E1448,* C3 =t ,E1448/% CH =t ,E14,8,% CP WRITDO73

2 mt,ElH,8,% CVi w1 ,E14,8,¢ CV2 o, 14,8, CVEL =o' ,E14,8,° DP
ITO =t ,E1%a8/" DRPMT =1,E1%48,% ETAT =T,E14.8,' GAH ¥ E14,8,1
4y nt,f1l4,7 MW T ,E 448, PCHAM =0 E14,8/% PONP ot E14,8,°¢
SPORT mt,El4.8,* PT0O =t E14,8,' R =Y Et4,8,7 RPMP ="' ,El4,8,
&' RPMPD =1 ,E!%4,8/" RPHT =',E14,8,* S z?,El4eB,% TC =t E14,
78,7 TIHFF ®'El%48,' TORP =m',E14,8," TORT =% ,El4.8/¢ ¥TD =, E1
84,8, U nY E19,8,% WNOZ =t ,E14,8,' Up =V oElH. B, WTDNOEZ=?Y,
FE1H.8/" X1 s¥,E1d,.8,% X2 ot £14,8)
170 FORMATI*QNAL =2t yElYde8,yr 3l nt El4.89" C =%, E14.8,° C1 WRITnOB2
120 E14.8,% C7 e ,E14:8,% CB 2t E1%.B/Y €9 =Y, F14,8,* DCcLewWR1TONAD
2 nt Fl4,8,% DELP =r1,p14,8,° 1 =e,114%,* 17 =t 114,% IKOUNTWRITODSH
Ime,1ld/ IPROP =mt, 114,10 JJ nY, 114, N =ty1i4,% PHAN =',ElY4YWRITD08S
4a8," PTEMP m'3E14484* TIMEF =*:E14.81} WRITOO8E
190 FORMATOLIHI 131 (IHOI /271X 1000 H0Y /) a1 X35 HPY 342X 435(1HO) /X WRITOOSTY
139{tHe) ,39HTHE EXECUTION TIME OF THIS DATA CASE IS,ElH4.8,95 MIMUTEWRITNOBSE

2543350 He) 21X 30 (1H0) 62K ,35 0 He) /27 (1X4131(1He)/ )} ¥R1TOOB?
219 FORMATI(®DC! 2t ,El4e8,? C2 Y Eif.By® C3 nt ,E14,8," C4 WRITON9O
te*,E14.8,' C55 By El4s8," CbHé& Sy Ei%e8/Y DPACL =t ,E1H8,8,° ] VRITNO?1
2 =, ii14,v |1 o, 14,1 IPROP e, 14, Jy =%,114,* NNMNN =t TURITOOTZ
314/%v PACC =t ,El4,at PPPR =t F14,8,* PTEMP =*,E14,8,t TIME = EWR{TNQS3
Hl14.,8,* WTEMP =t yEl4e8) WRITOOSY
23n FORMAT('DAREG =% ,El4.8," €] mt,El4.8,% €2 B Etd.8,% C3 WRITQO9S
tet E£14.8,% CH4 =4 ,El14e8," 1 RS LA mt,jl4," TPROP urWRITOOYS
2114, gJ alyjtg,t NT =¢, 114, PD 2% ,El%.8,' PU B, ETANRITOO97
328/ PTFMP =T ,E1H«By?' TIME RIZElH48,% WW styEl%e8) WRITODOY38
257% FORMAT{*0ODFW mty,Fl4eg,* FW mt L El4,8,r 11 =ty 114, IPROP =+WRITANS?
1,714, JJ 21,514, g1 mat,Et4,.8/° R2 mt,Ef4,8,r TIME =t EWRITOLDD
214a8," WTEMP =trEl4ef, v Ww #1,E146B) WRITOIOL
27n FORMATI*DAREG F*,Fld.0,* ! Br,flg,? NT at, f14,* Pn e EWRITOINZ
114,68, PTEMP w';Fll,g,¢ PU =, Fl4.a/t Q1 mt FlH.A,0 2 rREWRITOIOY



104
105
1G06e
107
108
109
I10s
Jlie
1129
1130
115
1§50
1360
117
118g
1i%0
t200
121e
122
1228
1249
125¢
1260
1270
1280
1290
130¢
131e
132«
1330
1340
1350
134y
1378
138e
L339
140
141s
14920
143n
1940
145¢
jdbo
147 ¢
14R¢
145
1800
151
152e
153e
iSHe
15%¢
1860
1570
1580
1592
1600
1610

2,E1H48,r TI} 1.Eld.8) WR, 4
299 FORMAT(*0", CONDITIONS AT',El4,8,¢ FOR CNMRUSTORY,12/26X,10XIDWRY 5

T1ZER SYSTEMY 53X, tFUEL SIDEY/t CV atyE14.8," PMAN =9,El4,8,0 WWR]J b
TINJ =t ,E1deB,t ¢V at yEl4aB,* PMAN =t ,Eld.8,* WINJ =v,E14:8/7NR1TQ107
22X, "COMBYSTAOR CHAMRER PARAMETERSY/* CSTAR =9,E]14.8,' ISP =t ,E14,WRITDINS
38,' MR =1 ,E149,8," My 2t E1%,8," PCHAM w9 El4,8,* TC mY EIWRITOID?
49,8/ TIMPUL=Y,E14,8," WNDL =¢,F14,8) w¥RiTOLID
31 FORMATI'G'"+43X+*CONDITIONS ATY2EI448,% FOR TURRBOFUMPY,J2/1CP =? WRITO111
1€14,8," CVEL =*,E14.8,* ETAT =t ,E14.8,' GAM 20 ,F19.8,1 My =2WR1TN117
2Y ,E14,8,t POWP =' E14,8/% PONT =¥ ,El14.8,* PTO e El4,8,° RPHT WRITD113
3 =*,F14,By" TORP =',E14,8: TORT =t,Eld.8,* TTO =+ Eld.87% U WRITOI1H
4 =t , El14.8," WTDNOZ=" ,E1448) WRITO!1S
33n FORMATU(Y THE FOLLOWING VARIABLES ARE INPUT CONSTANTS®Y) WRITQ116
350 FORMATU{YITHE FOLLUWING VARIABLES ARE HPOl4a CALCULATED CONSTANTStIWRITOILT
370 FORMAT{*ITHE FOLLOWING VARTABLES ARE INITIAL CONDITIONS'} %RITOI1B
G0 TO {3?0u430o450.310.l£30.123n|1250,1270,:310,1330.!350.!370.139WR170119
801,160 WRITO12N
3TN COMTIMNUE WRiTO121
WRITE INPUT COMSTANTS ’ WRITO122

WRITE [A,330) WRITO123
WRITE (b4101DELT DELTF ,6»GCyNACCINCHAM NFRBL NGGTP  NJUNCL NN NPBL ,NWRITNE 24
1PBLF 4yNPTPL NREGNVALL WRITN125
IF INPBLeGT+0) WRITE (4o30INAMEULZY, (IENDIT},Im14NPBL) WRITOL26
IF (NPBLeGT«0) WRITE (&£430)NAME(3) . {IPB(1),1=1,NPBL) WRITO127
IF (NVALL+GT+0) WRITE (6,30INAME(%), (LYONCI) In]NVaALL) WRITD128
IF (NVALL+GTe0) WRITE (46330 )INAMEIG) 4 (LVUPLT)alnl NVALLY HRITOI2Y
WRITE (6,30 INAMECS) » (NPLINE{TYelIxl NPIPL? WRiTDI3D
IF (NJUNCL«GTs0) VRITE (6,30 INAMEST Y s ({IJUNCLIT ¢ J) yd=1,5),I=t NJUNHRITOL ]
1cLy WRITH!32
IF (NFPL4GT.0) WRITE (4+30INAMELBY st IFBLI{T 1=t NFBL) W¥RI1TO133
WRITE (6,50)INAME(44) ,{XLENGL{1)} 1=l NPIFL) VIR T34
WRITE L&,SDINAME(41},(RGAS(]},ln], 8} WRITO135
WRITE {6,5T0INAMEC43) , (TGASIT),1Im1,8) VRITO134
WRITE (4,S0INAME(Z22),(BK{I)sI=t,8) WRITA137
WRITE (A,SQOINAME{9){AREAL(T),I=]1 NPIPL) WR1TO138
WRITE [&6,50)NAKE(IQY,tchtl}, 1=1,NPIPL) YWR1TO139
WRITE (&6,50INAME(1 1Y, (DTAL(IY,i=l NPIPL} WRITOL40
WRITE {6.50INAMELL12){FRLUIY 1L, ,NPIPL]) WRITO1AHL
WRITE (6,50)NAME(Lt3),(SINALF{I),I=1,NPIPL} WRITE142
WRITE (&,50)NAME(14q) 4 (THETALT)sI=1,HPIPL) VIRIYTO14H3
WRITE FROGRAM CALCULATED VARIABLES WRITO144

WRITE (4,350]) WRITNIH4S
WRITE [4,50)INAME(2Z4Y,{cCtTi yim1,8) WRITOIHE
WRITE (&4,50)NAME(25),(cCCiI1,I=],8) WRITO147
WRITE {4,50INAME(24),(DELXL(TI}y1m1,NPIPLY} WRITN148
WRITE (6,50INAME(27),(KAY{1)41%1,8) VRITD149
WRITE (&,50INAME(28),IkAYLIIT)slx1,8) WRITNIGN
WRITE (L,50INAME(29)4(KAY2(1).+1=1,8) WRITOL51
WRITE (46,50INANEC3IOY, (KAYI(IY, 1=1,8) WRITOI52
WRITE (4. BOINAMEL31){KAY4I1Y3I=1,8) WRITO153
WRITE (4,50)NAME({32),I(KAYE(1Y,I=1,8) WRITOL1%4
WRITE (5:,50JNAME{33},{XAYS6(]1),1I=m!,B1} WRITO155
WRITE (&,50INAME(34),{xAY7(1),I=m!,8) WRITO1I8S
WRITE (6,50INAME(35),(KaYBiI)yint B) YRITO15T7
WRITE (&6,50INAME(38),{KAYIT)»1=1,81} WRITOIG8
WRITE lé.SD)NAHE(37P.(KAYID(I1n!nl.8) WRITOD1S59
WRITE {&,S0)NAME{3IB),(KAY1I(T);1=1,8) WRITO16N
WRITE {(4,30DINAME(13,(NODEL{T},IT],NPIPL) ¥RITN141



LTT

nesaet
WL IS L
J0603
Inand
nnat2
LR
rrg 7
00420
rge23
0ngaz
nesyl
INAGRD
LT N-¥
gobs62
npg72
aozp2
oo7i12
30712
o713
go714
nnziH
oQ715
o] Iy Y
onzt7?
0pz20
no7zi
go722
onyzl
np726
gp7 3l
007232
Qo733
onyaé
op74!
Q0744
00745
nG7s0
nnzsl
rnze2
00763
00764
00765
50747
gp770
co773
00776
00777
91000
01p03
0lgos
01010
Qg3
D)oy
031015
¢1020
01021
Q1023
0in2é

1462,
163
1&4a
165¢
t1&be
1870

1680

16%0
170+
171

172¢
173

1749
1759

1760
1770

1780

1794

1800

181
182a
16830
1840
1850
1860
1879
188
189
1900
191s
[92e
193
194«
195«
1960
1970
1989
19%¢
200s
201
2Z02e
2030
2040
205a
2Dbe
2N7e
208¢
209
2100
210
212
2130
2140
215
2180
2170
2100
21%0

41"

43N

450

475

490

510

531
550

IF (NREG,GT,.0}1 WRITE (6,3CINAME(39) ,(NTREGII),1nl ,NREG)
WRITE (A,50)INAME(4n)  (PRATCLI), I=1,9)
WRITE (6,50INAME(42) {RHOLIT)yInt,8)
WRITE PROGRAM INJTIAL CONDITIONS
WRITE (4,370)
DO 410 11=1,NPIPL
JJIENOQFL (]I
WRITEg (6,110011
WRITE (&,5nINAHEIS) , (PLETT ) pdm) 4 dd)
WRITE t6,SCINAMECLSY ({WDOTLIIY, J) J=l , J3J)
WRITE (64SOINAMELIZY (2011 0d)yd=l Uy}
CONTINUF ’
IF (NACCGT.0) WRITE (4,50INAHE(21),(PACCIEKY KK21 4NACC)
IF (HPBLF+GT+0) WRITE (46,5D)NAMEC18),(PBNDL(KK), KKk=],NPBLF)
IF (NVALL.GTeN) WRITE (&,50INAME(22),(XK{XK)} ,KK=],NVALL)
IFf {NPBLF,.G6T,.0} WRITE {6,50)INAMEC19) ) (XKP (XK} KKm1 NPBLF)

G0 TO 14tD

OUTPUT COMBUSTQR DATA ON PLOT TAPE
CONTINUE
G0 To 1410

SET UP 8Cb PLOT SYMBOLS OnN PLOT TAPE
CONTINVE
iNinn~l

NW1ol+4aNPIPL
NPIPLIaNPIFL+20 \
REWIND 8

I=1

PO 470 KK=i,2

00 470 LL=1,NPIPL
NHOUT (I )=NAMEPL{LL KK}
Imlal

CONTINUE

DO 490 KK=1,2

DO 490 LL=21NPIPL}
NMOUT{1}=eNAMEPL (LL ,KK)
CONTINUE

fual=]
WRITEIBIIDIWNWI pTIM s (NMOUTILL) st b=t 1)
Iplet

1D2=~2

NWZx i+ 4aNCMTB+B8oNGGTPANCHAN
IF (NCMTREQ«D) GO TO 610
I=]

D0 51Q LL=1,NCMTH

DO 510 KK=l41H
NMOUT{ I 1 =NAMCHMILL (KK}
falsl

CONTINUE

1Ff {NGGTP.ER+J) GO0 Tn 55q
0 530 LEnlsNGGYP

DO 530 KK=l1,8

NHOUT 1) asNMETBHN{LL KK
Iala+]

CONTINUE

CONTINUE

IF (NCHAMSEQ«Q) GO TO 590
DO 570 LL=1,NCHAM
NHOUT (L) =NAMTHMP{LL,

WRITN162
WR1TN143
WRITP LG4
VIR 1N145
WRITN166
wRITO1&7
WRITQOt68B
VIR{TD169
W¥RiTpt 70
WRITN171
WR1TO172
WRITO173
WRITO174
WRITN17S
WRITO176
WRITNL17?
WRITDI78B
WRITOL?7?
WRiTOH18N
WRITO181
WRITD1O2
¥HR1TO183
WRITO184
WRITO185
WRITO184
WRITOLBY
WRiTO168
WRITR18Y
WRITM190
WRITNIZ]
WRiTNI®2
WRITO192
WRiTALSY
¥RITN195
WRITD194
WRITOL197
WRITOD198
WRITD199
WRiTNZ200
WR1T020!
WR1TQ202
WRITO2G3
WRiTO2NDY
WR1TO205
WRITPZDA
WRiTOZO7
WRITN208
WRiTN209
WRITQ2180
URITH21L
WiRiTn212
WRITO2t3
WRITN214
WRITDIZLS
WRITAZ14
WRITOZ)?7
WRETN21A
WRITN21?



01027 2200 I=1+1 WRITE
—D1030 . . 221a.. . .570_CONTINUE .. _ e e et e - WRLT —

01032 222a 690 CONTINUE WRIT
0toal 223 Imi=] . WRITR223
Q034 224e WRITE(BIID2yNW2, TIMF 4 INMOUT{LL) jLL=1s1} WiRtTD22%
- 01045 2254 Ip2a? WR1TD225
01046 2260 410 CONTINUE HRITD226
—01047 2270 ——n e BF INREGONACCHNPBLE TNV ALL «EG2R3. 60 TOLTR0m e e v e . WRiTR227
G105} 2280 103=e3 WRyT0228
gio52 229 I=1 - . WR1TODZ2%
010583 2304 IF {NREG.ER.0) GO TO 450 WR1TO229
. 010585 2310 DO 630 Liol4NREG . . _ WR1TN230
GipeDd 232a NMOUT (I ¥=NMELLL) HR1702231
—— 04061 .. 233a . emlmlad _— et m s e e e = vt o —— o n . WRiTn232
01ps2 2340 &30 CONTINUE WRITN233
- 0i0sH4 2135s 450 CONTINUE WR1TOZ34
01065 236 IF INACCEQWD) GO 7O 690 WRITD23%
--01067 2370 DO 670 LLmlNACC WRITDZ36
Dig72 238s NKOUT(11=NME{LL+B} ‘ wRITN237
—_03ig73. 239 . Imial . . . . .. - WRITR238
ginzd 2400 £70 CONTINUE WR1Tn2239
 =010746 24%e 490 CONTINUE #¥RITO240
1077 242 IF (NVALL+EQeQ) GO To 730 WRITN24!
-~ 81101 2430 DO 710 LL=l NVALL VIRITD242
otio4 2440 NMOUT(1)=NME(LL+10} WRITO243
31405 245 a T=l+} - HRITO244
31106 2460 710 CONTINUF WRITOD245
- 013110 2470 730 CONTINUE WRETO244
» o111t 2480 . 1F {NPBLF.,EQ.0} GO TO 770 WRiTO247
R B 3 3 24%a 00 750 LLsl,NPBLF WR1TOD248
Dt11é 2500 NHOUT (T )=NME{LL+20, WRITO249
1L 251e NHOUT{ I +NPBLF IsNME(LL+30) [ - WRITO2BD
01120 Z52e Ini+l WRITRZ51
— 01312k 2530 750 CONTINUE WR1tTD252
01123 2540 Inl4NPBLF ’ #R1TOZ53
- . 01124 25%8 770 CONTINVE WR1TO254
01125 2540 Jate} WRITO025%
DLt 2A. 2B 70. .. Ni3etel. o - . - e - WRITD256
01127 2580 WRITE(S)ITOIZNWIsTIMy {NMOUT(LLY yLLm1,1) WR1TO257
_ D140 28%¢ 1D3=3 WR1TO258
o114l 24600 790 CONTINUE HR1TO259
114t 24659 (o QUTPUT GENERAL LINE DAYA ON PLOT TAPE WRITD2640
01142 2620 80 CONTEINUE WR1TOZ61

—_ 21143 2430 . - DO 830 LLnl,NPIPL e R o e e e e e = e = . WRITOD2AZ
ot146 2640 NNODEL=NODEL ¢LL) WRITD263
Q1147 2450 PLOTNDILLIEWDOTL(LL 1) .. - WRITOZ64
01150 2660 PLOTNDI{LL+NPIPLIsWDOTL{LL ,NNODEL} WRITO285
ati1si. 2470 PLOTND (LL+ReNPIPLY&PLILL,Y) . _ YIR1TOD2&6
a1152 2680 PLOTHNDILL+JoNPIPLY=PLILL ;NNODEL) HRITQ267

__Dyysd | 249w ._..B3n CONTINVUE . . S R, I .. w o WRITGZ68 |
Q1155 2700 I=4aNPIPL WRITOZ59

— D11%é 271 WRITE(SIID NV s TIHE  (PLOTNO(LLYsLLRY 1) “e . WRIiYQ270 .
01167 272 =21 WRITH271
.. RLg70 . 2730 IF {NCMTB.EQ»0) GO TO 750 - - - - WRIT0272
o1172 2749 DO 850 KK=l,NCMTR WRITD273

01125 _27%a . QUTDATII ) =PLHAM(KK, P JRO— - e e _WRIIQZ27% _
01176 2752 1=l4+] WR1T027S

—-0f1r727. 277s QUTDATL I aWCHAMIKK} WRITOZ2TS

¥



621

01200
p1zol
01202
01203
n1zo4
01205
o1zpé
01z07
Q1210
01211
01212
01213
o121t
B121%
D12t4
nlz17
01220
n1221
opzz2
01223
01224
01225
01224
p1227
pi231
01233
01234
81237
01240
Glz41l
01242
01243
Giz44
g1245
01246
01247
01280
01261
n1z52
0t253
os254
31285
D1z256
Br2s60.
01261
g1263
01246
B1267
61270
01272
03273
01274
21309
01306
01310
01314
01313
01314

278a
279
280
2810
282
283+
28dge
285,
2840
287¢
28R
28%a
290¢
2910
292¢
293¢
2949
29S¢
2960
2974
298¢
2¢9¢
300s
Inte
302e
JD3s
Jnde
305e
30640
307e
3080
AN%a
3109
3tle
3120
3130
Iide
k) R-¥4
3lee
3}7e
318e
319
320¢
3210
3220
3230
Izke
3ZGs
3240
iA27a
3280
A2%a
3300
31310
3320
333
A34e
335

85n

arn
830

?1in
730

250

Imfal
QUTDATII)aCSTARIKK)
IT=t+1
QUTDATI(1Y=PHANIKK 1]
i=ml+1
CUTDATII ) =PMAN(KK 21
I=74+1

QUTDATII)I=ISP KK,

Inl+]

OUTPATLT )1 =MRIKK)

Inias+}
CUTDATII)=WFUEL {KK)
f=1+]

QUTDAT(I)aRO0X{KK)

Ielsl

OUTDATIT}=CVIKK1)

I=T+1

OUTDATII)ImCVY(KK2)

IEBES!
OUTDATII)=WINJ(KKy1)
Imla]

QUTDAT(I }aWINJ(KK,y2)
Imied

CONTINUF

IF [INGGTP.EQ.Q) GO TO g%n
DO BT70 KK=ml,NGGTP
DUTQATIT I»POWPR{KK)

Inl+l

OQUTDATI(T)sPOWT (KK}

Isle]

OUTDAT{I)=PTO{KK}

I=1+1

CUTPATIT)=RPHT{KK)

Talad

QUTDAT(TI=TARPLKK)

I=1at

QUTDAT(II=TORT{KK?

Islel

OUTDAT{1I=TTO{KK)

tajel

OQUTDATIT YmWTONOZ Ky}
[nlsl

CONTINUE

CONTINUE

IF (NCHAM.EQeO}) G0 Tgo ¢330
00 930 K¥ml,NCHAM
CUTDATII =T IMPULLKK*NGGTR)
{ol+)

CONTINUE

CONTINUE

1]~}
WRITE(B)1IN2  NW2, TIHEF, (QUTDAT(KK) yxKa1,41)
CONTINUE

IF (1p3.FQs0) 60 Ty 14n
1wy

IF {NMREG+ERQ.Q)} GO TO 990
DO 970 KKs=!  NREG
OUTDAT{T)=AREG{KK,1?

WRITO277
wRITN278
WR1TNZ279
WRITPZ28N
WRITOZA1
WRITN282
WRITO2&3
WRITOZB4
VR}TN?85
WRITNZB6
WRITN287
WRITDZ238
WRITOZ89
WRITO290
WRITNZ2%1
WRITM2%2
WR1T293
WRIyD294
WRITN295
WRITGZ276
WR1TL297
WRITN298
WRITAZ2%9
WRITN300
WR1TO2N1
WRITD302
WRiTNINA
WR170304%
WRITO2NS
WRITR3NE
WRITOADTY
VR1TO308
WRITN30?
WRITO310
WR1TO21!
WRITO312
WRiTO313
WRITO314
WRITO315
WR1TO316
WRITO317
WR1TC318
WR1THILS
WR1T0320
WRiTD3Z1
WRiTD322
WR1TNA23
WRITD3ZY
WRITD325
WRiT03RA
WRiTO327
WR1TD328
WR1TO329
WRITHIIN
WR71TOD331
WRITO332
WRITOA3D
WRITN13N



212317 3360
01320 337 ..

Islel WRIT, 9
-970 CONMTINUE i s 4 aret oot e oroens o WRY

0f{azz2 3380 99D COUNTINUE NRIT 7

——-BD1323. 339 IF (NACC.ERQ.G) GO TO 1lpao - . — WR1TB338 . - . .o . vrrmm e o won o) rmaan
91325 3404 p0 1810 Kg=1{,NACC WR1TN339

——-0D1330.  341e OUTpATLI1RPACCEKK) — . R - WRTO3I4O N -
01331 3420 I=1e] WRITD34 L

B e — 3 By e 1O CONTFHUE s s e s - - - - e WRITO3HZ -
01334 3440 1030 CONTINUE ) WR17T0243

——=01335 3456 . - IF (NVALLER.D} GO To j070 WRITD34Y . - ... ——
012337 I4bo DO 1050 KK=l NVYALL WRITO3I4S

01342 AfTe . . QUTDATLI KK IKK) MREITOIYE | e o s oo cerermrmrrrremer e e
01343 3480 tm=isl WRITO34T

—0l3ay . 3H%a._ . . 10SOQCOMTINUE @ e et e o - —— e . —— e eme - WRITD348 .
01344 A50. 1070 CONTINUE WRITN349

— 01347 3510 IF (NPBLF«EQe0) GO To 1110 - WRITO0350 _ . .. e
013581 3520 00 1090 XKmi,NPBLF HRITD3S!

—0135%. 3530 . OUTDAT(1)=XKEP{KK) - .. ¥R1TN0382 ————— -
Glass 3B4%e OUTDAT(I+NPBLF IaPBaDL (KK ’ WRITO353

——0y38A 358 . . D £ 3 % S, . e e 4 = —mem e e @ = e - HR1TNISH —
013587 3540 10%0 CONTINUE WRITN355

—01361 . 38570 Is]eNPBLF . - HRLITOIDE | ovis e e e = i R
013462 3580 1110 CONYINUVE WR1TN337

—— D133, 35%s Inlel . WRITDASE .
olash 140 WRITEC(BIIDI,NHATIME, {QUTDATIKK) jKKkmLl, 1) WRITHASY

— 043725 351 — GD.TD_ 1410 e e e - e e e ew - HRLYIN3GO - -
01375 3620 d OUTPUT NOMINAL PRINT URITO3GL

— 01374 363e 1130 CONTINUE - WRITOIS2 | L e
01377 3440 VRITE {6,470)TIME WRITODAD

— B1U02 . 345e . - DO 1150 1iml,NPIPL WRITNAAY mamtrmr & emeem am e ey e oo - veran
Gly0s 3bb0 JJeNODEL T . WRITDISE

— 03806 3ATs . WRITE..LA,L10311 .- ; O - - JWRITQ3GE
o141l J&Bo WRITE (&,50)NAMECIg) s lPLCTIT s syt WRITO0347
01420, 34%» WRITE t(4&,SOINAME(ISY o (WDOTLULT oY=l JJ} WRITR3LB

= Di427 A70e 1150 CONTINUE WRITHN349

g 01431 371e WRITE (4,70) WRITOI7O
01433 3720 IF (NPBLFe¢EQe0? g0 TO 1170 WR1T037

03453230 .. .. RRITE (ALSOINAMECIB) IPBNDLII) I3t NRBLEY . . .. . __ ___.. .. _WR1ID3ZZ _ -
01444 3740 WRITE (4,SOINAMECLIQ) (XKP{T1} 1], ,0NPBLE) fiRITNA73

— 01453 376 1170 CONTINUE ; SRITO374 — - - o
0i454 1740 1F {NREG.GT.0} VWRITE {(&4,50INAME(20)} ,fAREGIKK, 1) KKl ,NREG} WRIT037S

e DT 4 377e . IF (NACCGT+0) WRITE (& oBOINAMEL2]1),(PACCIKKY KKB]l aNACEC) WRITO376 e e e e
o474 378 IF (NVALLoGT+0) WRITE ({6,50INAMEL22) s {XK{KE ) »KKkm=D JNVALL) HRITO3I?7

—_—flE0l., L 3T7%e. . DO_119Q 1ml NCHTR _..WRiTnave -

01507 3800

—-01807. 38loe -

WRITE (6oRF0)TINE g oCV T ot PMANIT 1 o WINI(T20104CVET12) 4PMANTT 2y, %R]1TO279
IWINJLT 22 CSTARII) G ISPOEY pMROT I GMULT ) G PCHAMIT Y TCLY ), TIMPULL{L ) yWNOHRITO38BD  _

gis07 3826 2Z01) WRITe381
01531} 383 1190 CONTINUE . . . WRitO3BZ N
01533 384e IF (NGGTPJLE+D) 60 Tp 1410 WRYTD383

2 D1535  3RSe . _DO 2210 1m1 NGSTP___ _ . o e e e - - WR1Y03BY _—
21540 386e WRITE o3 0 TINE,12CP T CVELLE) JETATITI) yaAM{T ) oMW (1), ,POWP(T),FOWNRITR3ES

.. D154  387¢ 1T{1)PTOCI) RPMT(I),TORP{IIZTORT (1), TTO(I),UCt) s WTONOZ(T} WR1TQ3BE _
Uiss2 3g8e 1213 CONTINUE WRITO387

fe— 01664 _.38%0 GO YO 1#4]10 . WRITO388 _ __ | . — .
o166k 390e c OUTPUT PEYAILED PRINT ON NEWTON«RAPHSON LOOP IN CcHAM WRITG1E?

A 0lssd__ _3%1a. - . ROUTINE e - - e a e L MWRITR3SO
01545 392« 1230 CONTINUE WRITN391

1 01546 393

WRITE (&6,1700A1,B1,CyCt4C72C8,CR4DCLP ,DELP, 1411, IKOUNTGIPROP  JJ N, WRITDIRZ . - i ——




TeT

o584 3P4 TPHANITT NI, PTENPLIT I, TIMEF WRITRY73

glerz 195 GO TD 1410 ! WRITCIOY
Disy2 194 C QUTPUT DETAILED COMBUSTOR PRINT FROM CHAM ROUTINE WR1TN3I9E
01613 3970 1250 CONTINUE ARITP3IPSE
Dis1H 3980 WRITE (54130081 4RT,CyClactbsC73003CT €11 CSTARCTIIRCV (L NYsRCLP,DELPNRITNIG?
Olatk 399 PeOPMANCT o NI DUFUEL (1) h0¥0XI 1T 214 I0 2 IKOUNT ISP I} aJJMRIT) HWLT) N WRITN3GS
D1&18 4000 ZPCHAMIT J2PHANCT (MY PRATE PSONZPTEMPLIT»JJ) (TIMEF fW M) WeHAMIT ) ,NFUNRITPI99
Clard Y01e St v WINSUL e NS BNOZ [ WOR (1) ¢y WTgHP Ll d ) WRyTO40N
01443 402 60 TO 141gQ N WR1TO4O)
D1453 403 ¢ ¢ WRAP UP PLOT TAPE. IF CREATED) ANpD PRINT EXECUTInM TIMg WRITN®Q?Z
Oteed 4g4e 1270 COMTINUE WRITO4(3
D1&6565 5054 IF {IPLOT.EQe) 6O Tn 1290 WRiTO404
Dl1ae? Hpge END FILE 8 ¥RITHARSE
0is720 407» REWIND 8 $RI1TNA06
Q1671 408 e 1290 CONTINUE HRITN4Q7
014672 4070 TIME=Q0 WRITNYOB
01473 4106 CALL cLOcKITINE) WRITN4DT
01474 Hite WRITE (4,1%0)TIME . WRiTDH10O
01477 4124 GO TO 1410 WRITNHLL
Q677 4136 C QUTPUT DEYAILED PRINT ON TURBOPUMP WRITO417
o1700 4i4q 131n CONTINUF WRITNGLD
61701l HiSa WRITE (6, 150)AA3 AR ATD ,Cl4C2,C3,C4 CPUI) ,CVITol ) CVII R sCVELIIIWRITO Y
aj7otl 41ba 12+OFTOLTY ) DRPHTII ) bBTATOI) 2 GAMIL) s oMW (1) ,PcHANCL) ,PONPLT}, PORTLT),WRITN4LE
nizol H417a 2PTOCL 1o RyRPHP Wy RPUPOI 1}y RPMT UL ) 4 S4TCHY ) ¢ TIHEFsTORPII) ,TORT (1), TTOCIWRITO4 4
pi70t 4180 I ZUCI) yWNDZ(I )y WP, wTDONOZ(1) (X1 X2, WRITN4}7
01750 Hi%e . GO 706 1410 WR1TO418
03750 4§20 ¢ OUTPUT NETAILED PRINT ON ACCUHNULATOR KRITONIY
D1751 421, 1330 CONTINUF WR1TD420
01752 42720 WRITE {4,2101DUM,DPACC,IDUMIDUM], IDUMZ, IDUMB 4NNNN PACCIIDUM] PPPPURITR4Z]
B1752 423 I+PTENPLIDUML »I0UNI) ) TIME HTEMPLIDUM] 9 IDUM3) WRITOX22
01773 4249 GO TO 14t0 HRITDY23
01723 4254 C QUTPUT DETAILED PRINT ON LINE AND CONSTANT CALCULATIONS H®RITD424
01773 4288 c FROM REGULATOR WRITOL2S
o774 4274 135c CONTINVUE WRITD4Z26
01775 4284 WRITE [4,230)AREGIIDUMI NTOUMY,DMCI,DHMCZ,DMC3,DMCY, IDUMT 4 IDUH|T,ID¥RITNNZT
01775 423 1UMIP  TOUMJI S NTOUM PO PUAPTENP L IDUMI T IDUMI g , TINE HiW WRITNH2B
02014 430, GO TO 1410 WRITQHZ29
02016 4Y3le C QUTPUT NEWTQON«RAPHSON LOOP DATA FROM REGULATOR RogUTIME WRITNHID
02017 4320 137 CONTINUE ¥RITO431
02020 4336 WRITE (46,250)0F% FWyIDUM]T»IDUHIP,I0UMJSyB10UN,QZ0UM, TIHE WTEMPLIBHRITONI2
02020 4344 TUMITL , ITDURSJ) s WY WRITNA3]
nznaH 435¢ GO YO 1410 WRITOH43H
Q2034 4360 c QUTPUT FInAL REGULATOR CALCULATIONS WRITNZ35
a2035 43Fe 1390 CONTINVE HR1TQ434
02038 4380 WRITE (642700 AREG{TIOUMI «NTDUM} IDUMI yNTDUN PO,PTERP{IDUNT T IDUMJJIWR[TOUIT
0203é 439, 1+PU,QIDUN,Q2DUM, TIHE ¥RITO438
0zo5! 4400 G0 TO 1410 WRITOY439
02052 LERFS 1410 CONTINUE WR1TO440
02053 442 e RETURN WRITO%41
02054 — 443a. END WRITAY42 _
END OF UNTVAC 1108 FORTRAN V COMpILATION, 0 oDIAGNOSTICs MESSAGELS)
WRITE SYMBDLIC ’ 3t a6 71 12:13%:30 n D1552332 14 443 (DELETED)
WRITE CODE RELOCATABLE 31 AUG 71 12:35:30 1 01564424 84 I {(DELETgD}

0 N15646550 14 285



zZET
[

3.5 Program Storape

STARTIMG ADDRESS

CNRE LIMITS 014000 037556

HPO1HA
1] 10o0nn=1n15nr
§ g14000-n)53n04

NSToPs/CopE
i 015385-315322

NI1ERS /¢Oneg

0 tgts0i~-10t1501
1 015323~015623
2 101502~-101573

NFNTS /CODE
§ D15&624-018597
Y 4 101874~ 01607

NFTYS /CODE
1 01651C-r146532

NCNYTS/CODF
1 016533-n16742
2 1016in=t01673

NOTINS/CORE
] 016743-0172361
2 101674101736

FPRACKS/CODE
1 017352-n1741%

DEPYH /eogeons
0 101737-101744

NJOINS/CODE
1 0l7418-ny17454
2 101745-¢01775

NERRS /COnE
9 101776=-1C21346
1 01749465=720073

a14ng0

igg0rpe

156274

163772 163777



£€eT

SINrOS/cnnE
1 020074~--20163
2 102137=1002172

SGRRT /COpF
0 102173=-1002227
2 10223p=-102271

NEXP&LE/CODE

| D201bu--20175
2 Inzz7z-1ngz?r2

NXPAFS/CORE
1 0201756=223321
2 102273~102277

NXPAXS/CONF

1 020321=020343
2 1023nr=1023nr

EXP /canF
1 020144=-n20424
2 10230)=:02329

ALOG /CODE

] 0204365m=120514
2 102321-~102387

MESGY /COpE
2 10237¢-102377

MESG12/CODF
2 10240n=102417

NLINPS/CODE

a} 10242p=102426
1 Q2051 7=np221né
2 i02427-1026"1

NINiNE/CODE
1 022107=r22254
2 102602-1n2632

NTARS /COpE

0 102633=102746
DMSFIL/CORE
0 10276710206

1 D22255-~r2236C

FMERR /cCOnE
) 1630607-103r1¢
1 022341=-022371

PRLF /CODF

0 10301 1~103054
! 0223772~1230221



%eT

INTERP/CORE
Q 103055103224
1 023032-n23271

NOUTS /CODE

0 iD3z225-103231
i D232F2+-n2481483
2 103232-103247

NBDCVS/cOpE
4] 103250=-1034234

RKINS /CODE

0 103435~103474
H 024164=-0244n01

Yat /CoDE

1} 1034975-103511
1 024402~ 245746

AcC /C00E

0 103532-103543
1 024577-ng5444

REGL /CODE
] 103544-1036446
A 025445026327

Fal /CODE
0 103617-103653
1 02634n~n266n4

JUNct /COpt
4] 103654-103724
1 R245605~-n27111

VALYEL/CODE

1] 103725=-103772
| 027112-n27440

PBL /CODE
o 103773~-104022
1 027461-n27722

PIPEL /CODE
0 104023~1n4041
i QR7723~n30l%7

WRITE /CODE

0 1040462-1058574
1 030140-034025

NFOUYS/COpE
1 034024=-n364250
4 105875-105574

NBUFFS/CODE



Get

1 QNG -n34272
2 1n5577~1066N07

NRYNDS/CODE
1 031273-"34345

paTA3 /eoaers
0 [06stn=11nDN7

CR2TAP/cCORE
u} 116010=1n126
1 034364~034563

NINPTS/COnRE
g 110127-110134

1 034564=-p355r3
2 110131110163

CLOCK /CODF
0 110164=110166
1 035504 ~n355h4Y
CHAM /CORE
g 110167110354
1 0355465~-0375N0
NEXPS5S/CRDE
1 B37501~0375648
2 110355~110357

DATALl Fe*oeone
g 11036n=ttn413

VALVCH/s0a000
Q 1104 14=j2H34

VALUES/D'oﬁgo
0 11243c=1124944

REGLCM fecovan
o 1124852114245

PBLFCM/eeeccn
0 119244-120n752

PpLCcOM/evovne
0 120263~122271

JUNCLC/ocacase
o 122272122346

FLAGS /eeatoo
o 122367~122374

FRLCOM/ #sadeyp
1} 1273758=1242371

DATAZ /sbnoen


mailto:JUNCLC/O@,0.0

O 124372-124453
CHAMBR/ang040
0 129454~1313n1
ALLCS /eectne
0 131302~131351

ALLCOM/#s0¢p200
1] 131352=155246

ACCCOM/svaoaa
0 155247-155276

END OF ALLOCATION j{n3 nQavA

€T

nyoee
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