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An Appraisal of the use
of PACER, GEMCS,
and CONCEPT for
Chemical Plant
Simulation and Design

By N. Peterst and P. E. Barker (FeLLow)t

Introduction

In a recent survey! of flowsheeting programs for the steady-
state simulation and design of chemical plants, some 30
industrial and academic programs were mentioned and
briefly described. The rapid growth in number and types
of these programs, since the first one was mentioned in the
literature in 1963,2 and the proprietary nature of most of
them have made their critical appraisal and assessment as to
their advantages and disadvantages for various groups of
users with different requirements quite difficult.

Following an introductory discussion on flowsheeting and
flowsheets in general, three well-known or easily available
programs are described, and a critical appraisal is presented
from the point of view of three different types of users:
the undergraduate student, the postgraduate researcher and
the practising engineer. These programs are:

PACER—One of the first and best known academic
programs.
GEMCS—A non-proprietary and one of the newest
and most compact programs.
CONCEPT—The only interactive complete package
available to interested users in Britain,
The solution of a typical example using all three flowsheets
illustrates the description.

A General Description of Flowsheeting and Flowsheets

The basic function of flowsheeting programs is the calcula-
tion of steady-state heat, mass and energy balances in chemical
plants, although there exists a different type of flowsheet
that simulates start-ups, shut-downs, and transient states.?
A number of publications?~7 have described at various times
the aims and features of flowsheeting, but the latest series
of articles by Kehat and Sacham® gives the most recent picture
and provides also a list of 115 references treating the various
features of flowsheeting.

The main advantage of flowsheets is that the iterative
calculation of large plants containing many recycle loops is
automatically performed for the user. Large flowsheeting
packages which include unit models and thermo-physical
property generators enable the engineer to simulate a complete
plant with relatively little effort and practically no knowledge
of programming. But with more compact and basic programs
the user must provide most of the models and physical data.
The structure of flowsheets may be divided into six sections
but only the largest and most complete (usually industrial)
programs will incorporate them all:

(1). The Data Input (interactive or batch-mode).
The main data required are the process flow diagram
(called process matrix because of its usual matrix-type
storage), the list of parameters for each unit in the plant
(the equipment parameter matrix), the physical description
of the plant streams (flow, temperature, pressure, com-
position, efc.; the stream matrix), the components present

tYChemical Engineering Department, University of Aston in
Birmingham, England.
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It is becoming increasingly difficult to appraise the growing
number of chemical plant simulation programs, and to
assess their advantages and disadvantages for different
types of users with different aims and requirements. In this
paper, three well-known or easily available programs are
compared in detail from the point of view of data inputting,
recycle loop solution, computation phase and print-out. The
three programs chosen are PACER, GEMCS, and
CONCEPT. The computer simulation of an ethane-ethylene
distillation plant using these three programs illustrates the
discussion. The paper also presents a critical appraisal

of the programs based on the requirements of the under-
graduate student, the research postgraduate and the
practising engineer.
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in the plant (optional) and the convergence control para-
meters. Additional information pertinent to each program
helps consolidate the above data.

(2). The Calculation Order Finder (optional). The
process diagram is partitioned into a number of recycle
sets (single or nested loops), and the minimum number
of streams that tear the system open, subject to certain
user-imposed constraints, are used as recycle streams
(iterate streams, which are continuously checked for
convergence). These streams and the plant feeds are then
followed through the plant to obtain the calculation order.

(3). The Calculation Executive. This section calls the
various models to simulate the different plant units, It
provides them with the necessary information to perform
the heat and mass balances and re-stores the updated
streams and parameter values. It may also accelerate the
convergence of the solution by applying convergence
promotors to the iterate streams. At convergence it calls
the data print-out section.

(4). The Data Print-out. Intermediate print-out during
calculation may be requested. Depending on the program
it will generally consist either in the stream and parameter
values entering each model calculated, or in a complete
stream and parameter matrices print-out at suitable
calculation intervals. If instructed, the model may also
generate some informative print-out. The final print-out
varies with the type of program used. In batch-mode
operation the final complete results will normally resemble
the intermediate print-out: either a full matrices print-out
or a last complete plant computation with input and output
stream and parameter print-out. In addition any energy
and/or design and costs estimates will be produced. In
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interactive mode, the same print-out as in batch-mode may
be sent to the line printer, or the print-out of individual
streams and unit parameters may be asked for at the tele-
type.

(5). The Unit Models. A set of mathematical relation-
ships describing the heat and mass balances operate on the
input stream information to produce the output stream
values subject to the unit’s parameters and the component
properties. Each of the four sets of data mentioned here is
available explicitly for the unit under consideration in
clearly labelled and separate matrices as supplied by the
executive. Unit models are not supplied with all flowsheets
or for unusual units. The user will normally have to provide
his own models.

(6). The Thermo-Physical Data Bank. All flowsheets need,
but few provide, a library of routines that calculate thermo-
dynamic data such as vapour-liquid equilibrium constants,
dew and bubble points, enthalpies, efc. or physical properties
such as pseudo-critical data, densities, viscosities, efc.
Some flowsheets allow users to input their own thermo-
physical data which will normally be required for exotic
or complex components.

The omission of some of these sections from more compact
programs is more readily understood when flowsheeting
programs are later analysed in the context of the type of user
they are intended for.

The Programs to be Compared

The three programs chosen for comparison encompass a
variety of types of users and have specific advantages for
each type.

PACER, the best known flowsheeting program was
developed initially by H. A. Mosler at Purdue University in
1964. 1t was then improved by P. T. Shannon at Dartmouth
College, New Hampshire, and by a team of professors and
P. T. Shannon at McMaster University (Canada), from whom
one of the authors (P. E. Barker) of this article acquired the
1966 McMaster version. It should be mentioned that a new
commercial version, PACER 245, now exists in the USA.Y
The 1966 version available to us is a batch process executive
program with few unit models and no physical data package.
It is made up of four sections: the data input section, a
calculation order finder, the calculation phase, and an inter-
mediate and final print-out section.
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Fig. 1.—Flow diagram of the splitter plant

GEMCS is one of the most compact executives, and is
presently enjoying a wide academic use. It was developed by
Professor A. I. Johnson and associates in 1968 at McMaster
University, Canada, from whom it is now available.!? It can
be used either batchwise or interactively.! Like PACER, from
which it was derived, but to which it bears little resemblance,
it is an executive program but does not incorporate a cal-
culation order finder. It still has the three other sections
but these are very different from PACER's.

CONCEPT was initially developed in the late 1960’s by a
number of postgraduate students under the supervision of
Mr H. P. Hutchison at Cambridge University (UK), and
it is now being improved and offered for use to paying users
by the Computer Aided Design Centre (CAD) in Cambridge.
This complete package comprises general but accurate unit
models and a large thermodynamic data bank, and it may be
accessed (interactively only) either by teletype terminal or
Cathode Ray Tube and light pen.'2

An Example Solved on All Three Programs

The simulation of an ethane-ethylene distillation plant, shown
diagramatically in Fig. 1, on all three programs helps illustrate
their differences in data input and calculation order finding.
In this example, a liquid mixture of ethylene (44 mol %),
ethane (54 %), and propane (2%) is fed to a distillation column
of 55 actual trays, and the top vapour product is superheated
in a heat exchanger by the effluent of the heating-side of
the reboiler, then compressed and heated further and partly
used to reboil the column bottoms. The other part of the
compressed vapour is sub-cooled and added to the reboiler
effluent to control the stability of the plant. After heating the
top vapour this stream is divided into recycle back to the
column and product. The column bottom product is not
treated.

To facilitate the simulation, a few modifications and sim-
plifications were introduced:

(1). The propane in the feed was ignored and the feed
(45% ethylene, 55%, ethane) was taken as saturated liquid
at the plant inlet pressure (345 1bf/in2 abs.), then throttled
down to the column pressure (215 1bf/in® abs.).

(2). The number of trays in the column was reduced to
give results comparable with the plant data and the trays
were considered ideal (40 trays).

The Chemical Engineer, March, 1974
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Fig. 2.—The simplified PACER flow chart

(3). The pressure drop in the pipes, control valves, and
heat exchangers were lumped together and represented by
a few throttle valves.
Some of the relevant plant data are given in Table III.

The Comparison of the Programs
PACER (1966 McMaster version)

The four sections of its executive occupied about 18 000
words on an ICL 1904. When the unit models were added, its
total size exceeded 32 000 words, but even with better pro-
gramming the size could not be reduced below 28 000 words.
This is mainly due to the large number of large matrices for
data storage.

THE DATA INPUT

Three main sets of data are needed:

The process matrix bears in each row the unit number, its
model and plant identifiers and its input (positive) and
output (negative) stream numbers.

The equipment parameter matrix carries in each row
the unit number and the parameters required to fully
describe this unit.

The stream matrix contains the physical description of
the streams (stream number, flag, flow, temperature,
pressure, enthalpy, composition). The flag specifies the
nature of the streams (feeds, recycles, unknown). All
unknown or unspecified streams must be read in with
zeroes for their description.

TasLe I.—Part of PACER’s Process Matrix

Unit Plant

Number Model Name Identifier Associated Streams
1 THROTL 1 -2 0 0 0
2 DISCOL — 2 17 7 -3 -8 —19
3 HEXCH Cc-113 3 14 -4 —-15 0 0
4 COMPRS J-44 4 —5 0 g O 0
5 THROTL — 5—-6 0 g0 0
6 SPLITR — 6 —7 —9 0 0 0

All arrays in all matrices are of preset maximum length which
is set by reading in “*'maximum size” variables. This, however,
does not supersede the internal fixed dimension of the fixed
size matrices.

Two other matrices for extra stream and unit descriptions
are provided but rarely used. All streams and units must be
given different numbers as identifiers. Alphanumeric names
are not accepted.

The calculation order input (optional) may be read in array
form showing each unit number in the order followed by a
status flag (in a sequential set, recycle set or end of loop),
thus by-passing the order finder routine. Other data controlling
the iterations and suggesting preferred streams as starting
streams in the order finding are also required.

Once all the data are read in, a well documented echo is
printed out. Tables I and II illustrate part of the input data
for the solved example.

THE CALCULATION ORDER

When not read in, a stream connection matrix showing the
source and sink of each stream is prepared and is used to
find the initial sequential sets of units which are first calculated.
The first unit with an unknown input (recycle) ends this
sequence. To solve the remaining units, whether in loops
or not, the program chooses all possible sets of one, then two,
then three unknown (iterate) streams, assumes them to be
known and tries to follow them through the plant. A list is
made up of all units met with no unknown inputs. For each
new addition to the list, all uncalculated units have their
inputs checked and their output streams are flagged “known’.
The calculation order is the path found by the first set of
streams to place all unknown units in the list. The method
will not solve plant involving more than three recycle streams.
Preferred streams may be proposed to start the search in
order to accelerate it, but all sets of one, then two streams
must still be tried before sets of two, then three streams are
used.

Two iterate streams had to be “‘cut” to solve the recycle
loops in this plant: streams 3 and 13. Preferred streams (4 and
14) were proposed to start the search and these were accepted,
but the order was slightly modified.

THE CALCULATION PHASE

Every type of unit in a plant is given a CALL statement,
the set of which is in an arbitrary sequence in the model
calling routine. A set of input data must specify the model
used for each unit in an array showing the model name in the
location corresponding to the unit number. Units in sequential
sets are calculated before the ordering of recycle sets is
found; then when the order is obtained, each unit in it is
called in its order and calculated. In a loop the relative change
in all properties of all its streams is checked against a preset
tolerance for convergence, but no convergence accelerator is

TaBLE Il.—Feed Stream and Initial Guesses
Stream Flow Temperature Pressure Enthalpy Ethylene Ethane
Number Flag (Ib mol/h) ("R) (Ibf/in? abs.) (Btu/lb mol) Fraction Fraction
(mole fractions)
1 1 511 440 334 2400 0.45 0.55
4 0 1325 452 215 6400 0.95 0.05
17 0 1085 430 215 2400 0.95 0.05

The Chemical Engineer, March, 1974
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Fig. 4. —The GEMCS flow diagram

provided. For this plant seven models were needed and the
convergence tolerance of 0.19%, was achieved in five passes
only, around the plant, because of the good initial guesses
shown in table II.

THE PRINT-OUT SECTION

The optional intermediate print-out may consist either of
the streams in and out of each unit and its parameters or of
the complete stream and parameter matrices for every specified
number of loops. Print-out from the user-supplied models
depends on the programmer, but cannot be suppressed,
except by re-programming. The amount of print-out in the
first case is very large, especially for long problems. A print-out
of the main steps followed in the calculation order finder may
also be given. The final print-out consists of the final stream
and parameter matrices only.

A simplified flow chart of this long and complicated
executive is shown in Fig. 2.

GEMCS

The executive program can occupy less than 5000 words of
core and plants of fair complexity (10 to 15 units) have been
run in overlay mode on an IBM 1130 (8K) computer with disc
backing. Its three main sections are:

THE DATA INPUT
Four sets of data are required:

The first array provides the sequence in which units are to
be calculated. Recycle loops are not shown explicitly, but
each set of nested loops is ended by a convergence controller
unit which must be included explicitly as any other plant
unit (its use is explained below).

The second set arrays are the known and guessed streams.

The Chemical Engineer, March, 1974

Unknown streams need not be input. These are arranged
in a variable size matrix. Plant streams can be kept in this
matrix either temporarily until they are used, or perman-
ently. Their status is defined by the third set of data, the
stream flags.

The equipment parameter arrays are read in and
stored *“head-to-tail” in one cumulative array, Their
input and retrieval from this array is controlled by a
special routine. The process matrix is part of the equip-
ment parameters. The number of input and output streams
and these stream numbers are stored in fixed locations in
the parameter arrays, Fig. 3.

Each set of arrays is preceded by the number of arrays it
contains. Printing flags fed in at the top of the data monitor
the amount and type of data echo and intermediate print-
out,

THE CALCULATION PHASE

A pointer pointing at the unit numbers in the calculation
order decides on the unit to be calculated. This pointer starts
at the first unit in the order and advances by one position after
each calculation. In recycle loops, when the convergence
controller is reached, the relative change in all properties of
one preset stream are checked against a preset tolerance, and
until convergence is reached the pointer is returned backwards
by the number of units in the loop, and the calculations
repeated. This controller is used like a unit model and must be
given a unit number, its relevant parameters and a CALL
statement. Units are called according to their type (a
parameter) rather than their plant order. In the example eight
types of units are present: VALVE, DISCOL (distillation
column), HEXCH (heat exchanger), COMPRS (compressor),
SPLITTER, MIXER, and CONTLI (convergence controller,
given a unit number of 14). The order of unitsis 1,4, 5, 6,7, 8,
2,9, 10, 11, 3, 12, 13, 14. The iterate stream checked is 4
and the calculation is repeated for the sequence 4 to 14.

THE PRINT-OUT PHASE

The data echo is optional and depends on the setting of
certain print switches. Other print switches allow or suppress
the printing of the stream matrix and/or the input streams
to a unit and its parameter array at each unit calculation.
To obtain the final print-out, the program recalculates
all the units again, each once, and prints out their output
streams. Print-out from user-provided models may be
monitored by the print switches.

This program is simple and easy to understand as it was
written for teaching and as a basis for individual elaborate
flowsheets.

An associate program (ORDER) helps find up to three
recycle streams, based on the PACER method, but does not
provide the calculation order.

Figure 4 shows the GEMCS flow diagram.

CONCEPT

CONCEPT has extra design and costing facilities in
addition to simulation capability. It was designed to operate
in a number of interactive segments occupying 12000 to
20 000 words on an ATLAS computer. The extra facilities
are entered only if expressly requested by the user. Extensive
model and data generation routines complement the sections
described below.

THE DATA INPUT

The plant flowsheet description may be entered interactively
by simple responses to the program. All data are checked
on input against existing information. On completion of this
input the programs LOOPFINDER and ITFINDER are
used to determine the calculation order. One of two courses
may then be taken. If most of the data has been stored in
files, a procedure TALKBACK requests these files and checks
them for omissions. Subsequently either a calculation is
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initiated or a list of errors is typed out, and command is
transferred to the DIALOGUE. The second course is to enter
the interactive DIALOGUE immediately., There, a number
of recognised commands coupled to a file, unit, stream, or
component name enable the user to input, change, or examine
any data or results. These commands may be used repetitively
before and after the calculation phase. Some commands are
illustrated in Fig. 5.

INTERACTIVE FLOWSHEET SYSTEM
ENTERED - WAIT FOR ‘—’

—+ TVI
NO. OF I/PS - 1
NO. OF O/PS - 1
/P N0, 1.: 1

O/P NO. 1: 2

5 'pog

NO. OF I/PS - 3
NO. OF O/PS - 3
I/2 N0, 1 ¢ 2

I/P NO. 2 : 17

T/ N0 5 .7

0/FP NO, 1: 5B

0/P NO. 2 : 19

O/P NO. 3 : 8

Fig. 5 (a).—Part of CONCEPT’s Interactive Input

? INPUT STREAM 1

STREAM 1

FLOWRATE =150
TEMPERATURE DEGF - -20
PRESSURE PSIA = 345

VAPOUR FRACTION = O

ENTHATLPY BTU/LBM = O
WATER =0
ETHYLENE = .45
ETHANE =D

? INPUT ALL GUESSES
GUESSED STREAMS

ILDB NO. 1
STREAM 17
FLOWRATE = 1085
TEMPERATURE DEGF = -40
PRESSURE PSIA = 215

VAPOUR FRACTION = 1
ENTHALPY BTU/LBM - O

WATER ="
ETHYLENE = 99
ETHANE -, 0b
STREAM 4

FLOWRATE = 1525
TEMPERATURE DEGF - -8
PRESSURE PSIA = 215

VAPOUR FRACTION - 1
ENTHALPY BTU/LBM = O

WATER = 0
ETHYLENE =85
ETHANE = 0B

Fig. 5 (b).—Example of Stream Data Input
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? INPUT ALL PARAMETERS
PARAMETERS FOR DC2
HOW MANY ? 8

1. 40
AR O
o e e

235
5} 4.6
6 . 9D
W05
> Dl

PARAMETERS FOR HE3
HOW MANY ? 7

v ilor e I =~ IAW I o
QOO0 I oK

Fig. 5 (c).—Example of Parameter Input

2 INPUT ALL S/RS
TYPE THE S/R NAME AFTER
THE UNIT NAME

IN1 - SOURCE

TVl - TVALVE

DC2 - DISCOL

HE3 - HEATEX 1

K4 - COMPRESS

TV5 - TVALVE

Fig. 5 (d).—Example of Model Routines Allocation

THE CALCULATION ORDER FINDER

The order is found in three steps.!®? The first step (the
LOOPFINDER) locates all closed loops in the flow chart
by tracing backwards the input to each unit through all the
units it passes through until either a plant feed or the initial
unit is met. In the second case a recycle loop is found. All
plant streams are traced backwards to locate all possible
loops. A unit may be part of more than one recycle loop if
by tracing back its different feeds they lead back to it after
passing by different units. The second step (the ITFINDER)
locates the iterate streams by eliminating in each loop the
streams which are common to the least number of other loops,
or all except the first stream in loops which share no common
streams with other loops. The number of streams is thus
reduced to the minimum number of streams cutting all
loops. These become the iterate streams unless the user
prefers to change them, in which case the new streams are
checked for sufficiency and other streams are found if the
proposed streams do not cut all loops. In the third step, the
iterate streams are followed one at a time through the plant
as long as no unchecked stream (output from an unchecked
unit) is met. The units met are checked and set in a list which
forms the calculation order.

THE CALCULATION PHASE

The units are called by the executive according to their
model’s type rather than their plant numbers. At every pass
through a complete set of nested loops, all properties of the
iterate streams are checked for convergence, and convergence
may be accelerated by a Wegstein-type' promoter. On

The Chemical Engineer, March, 1974



achieving a successful run, a last pass through all units is
affected to print stream information and design data control
is then returned to the DIALOGUE where the use rexamines
his result and perhaps changes the data and recalculates the
plant. The calculation phase may be run off-line by *‘dumping™
the data files and using OFFLINE commands. Although
CONCEPT provides its own models and thermodynamic
routines, users may easily interface to their own sets
of routines for use independently or in conjunction with
CONCEPT’s libraries.

THE PRINT-OUT SECTION

Following a run, stream properties may be examined in the
DIALOGUE or output along with the input data, parameters
and computational sequence to the line printer. Intermediate
print-out consists of the input streams to each unit calculated
and the final print-out is the complete stream matrix. All
output generated during a run is recorded in a log file which
may then be listed on line printer or teletype. Print-out from
users’ routines may be printed at every unit calculation or at
the final pass through the plant.

Detailed information about CONCEPT is confidential,
but its simplified flow chart!® is presented in Fig. 6.

THE SIMULATION RESULTS

PACER’s and CONCEPT’s iterate stream finders both
suggested streams 3 and 13 as iterate streams, but the insen-
sitivity of the column model to its reflux (stream 17) and the
independence of the compressor model on its feed enthalpy,
as opposed to the valve and the exchanger's need of more
accurate feed guesses, suggested instead the choice of streams
4 and 17, which were accepted but which modified the unit
calculation order from units (1, 11, 3,4, 5,6, 7, 8,12, 13,2, 9,
10) to units (1, 4, 5, 6, 7, 8, 2, 9, 10, 11, 3, 12, 13).

The [ Flowsheet input },—hEx:t
flowsheet l
phase
Loopfinder and iterate Exit
stream analysis )
‘ Options
*>Exit
The
Y Talkback " : dialogue
Simple Major
dialogue dialogue = >
) ¥
Checking Checking
routines routines
@ Yes | Yes @
No No
The Master
calculation calculator
hase [7=]
P G ./L‘F. Capital cost
estimation =
;Zfarmgg:i;‘::o'ﬁ Unit subroutine ‘ E
: i Operating cost o
program library Lbrary e:timatlgn <] o
ie
¥ 2
wn
o
Q

Project
evaluation

The"Economist"

Fig. 6.—The Concept Mark 3 System
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TaBLe 11l.—Plant Data and Simulation Results

Data

r bl

Property Location From From

Survey  Simulation

Flows Feed 511.0 511.0

(Ib mol/h) Tops 235.0 235.0

Bottoms 276.0 276.0

Throughout plant 1325.0 1316.0

To Reboiler 1080.0 1200.0

Compositions Feed 44.0 45.0

(Ethylene mol %) Tops 95.0 94.0

Bottoms 2.5 3.0

Throughout plant 95.0 94.0

Temperatures Feed - 440.0

(“R) Column tops 422.0 420.0

Column bottoms 455.0 454.0

Compressor inlet 452.0 454.0

Compressor outlet 573.0 578.0

Cooler outlet 439.0 439.0

Reboiler outlet 465.0 463.0

Liquid outlet from 444.0 443.0

exchanger

Pressures To plant 345.0 345.0

(Ibf/n? abs) In column (average) 215.0 215.0

Compressor outlet 585.0 585.0

Reboiler outlet 414.0 414.0

Cooler outlet 457.0 457.0

Reflux to column 215.0 215.0

Reflux ratio To column 4.6 4.6
Heat loads In heat exchanger —_ 0.48 = 109
(Btu/h) In cooler s 5.52 % 108
In reboiler — 0.55 = 108
In condenser — 4.55 x 108

The enthalpy calculation packages used on PACER/
GEMCS and on CONCEPT were different. PACER and
GEMCS used the Redlich-Kwong equation of state iteratively
for enthalpy calculations, and CONCEPT used this once
through Yen and Alexander method.' All three programs
used Chao-Seader’s'” vapour-liquid equilibrium method
and the API'S pure components properties. The three sets
of simulation results were very similar so only one set is
shown in Table III. The slight deviations from the test-run
data are due to the neglect of propane in the feed and the
deviations of the predicted properties from true values.
The main discrepancy is in the flow-rate to the reboiler which
had to be increased from 1080 Ib mol/h to 1200 Ib mol/h
to meet the heat load in the reboiler. However, because of
insufficient plant information, this discrepancy could not be
explained.

The programs were run on different computers (ICL 1904
and ATLAS), and our models and enthalpy routines were
much longer and less efficient than CONCEPT’s, hence
computation time could not be compared favourably.
However, CONCEPT's convergence in four passes through
the whole plant required only nine seconds of computing
time on the ATLAS computer as opposed to over 100 seconds
for GEMCS on ICL 1904.

A Critical Appraisal of the Program
User requirements in flowsheeting

The aims and objectives of the student, the postgraduate
and the practising engineer when using flowsheet programs
are very different, and each type of user expects to find in the
program he uses the features that will help achieve his aims
most effectively. Table 1V summarises the main features
which it is considered should exist in the program used by
each of three categories of users. These features emphasise
the learning process in modelling for students, the flexibility
of the executive for the researchers and the ease of running
problems for the engineer. The following appraisal is written
in the light of these requirements, although it will be appreci-
ated that these requirements represent the authors’ personal
viewpoint based on their computer simulation experience.
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TABLE IV.—Requirements in Simulation Programmes for Different Users

The Undergraduate

Usually involved with:
The writing of models
The study of parameters
The study of initial guesses
of operating conditions

Requires:
An optional calculation order finder
Large intermediate print-out
Ease of data input
Batch processing
A library of routines

Requires:
unnecessary

Short data input

The Appraisal
PACER

PACER does provide all the requirements needed by the
undergraduate and is the only program to offer an optional
calculation order finder. However, its disadvantages far out-
weigh its advantages. The data input is long and requires a lot
of unnecessary data specifications, such as all the unknown
streams in the stream matrix, a complete specification of all
matrix sizes, efc., which could all be computerised. The
calculation order finder, which relies on exhaustive searching,
is very time-consuming and can only tackle up to three recycle
streams. The large size of the executive (about 18K words)
makes it difficult to use on small or medium (32K) computers.
For the research postgraduate, it is so complicated, inflexible
and very interrelated between its different sections, that it is
uninteresting for development work. For the practising
engineer, the lack of even the most basic models and physical
data files and the expensive order finder make it very
unattractive, since he would have to build up his complete
libraries of data and models and ensure that all problems
contain less than four recycle streams.

The version of PACER available to us has assisted in the
field of flowsheeting development, but has since been
superseded by far better programs for all classes of users.

GEMCS

GEMCS is ideally suited for both the student and the
researcher. Its compact size (about 5K words), its short and
modifiable input requirements and its simple structure make
it easy to understand and use. Its lack of unit ordering facility
seems preferred by academicians for teaching purposes, but
the input order may be temporarily by-passed to repeat the
calculations of short sequences of units simply by resetting
the pointer to the unit calculated. This facility, along with that
of referring to and changing other unit parameters, makes it
very useful in optimisation and design work. A set of print
switches helps monitor the amount and kind of intermediate
print-out to the user’s requirements.

GEMCS may seem unattractive to the engineer for the same
reasons as PACER is, but it is a short and effective executive
for tying together the models of a plant on which engineers
will work for a long time. Once the models are written and the
data prepared, the calculation order finder and the extra
models and data in large programs, such as CONCEPT or
PACER, become unnecessary thus making them, and hence
the use of large computers, redundant.

CONCEPT

With the limited computer facilities in many Universities,
and the difficulty in getting long intermediate print-outs for
model checking on teletype terminals, CONCEPT’s inter-
activeness is more of a hindrance than a help to under-
graduates. Its overall design and the wide range of facilities
it provides are intended much more for industrial applications
rather than undergraduate teaching. Its high degree of
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The Postgraduate

Usually involved with:
The writing of design oriented models
The improvement of the executive

Calculation order finder usually
Large intermediate print-out

Batch or interactive processing
Internal re-ordering of calculation

order should be possible
Referencing to other unit arrays
Small executive size

The Engineer

Usually involved with:
Plant design
Plant simulation and optimisation

Requires:
Most basic models to be available
A calculation order finder
Minimum print-out
Interactiveness
Ease of data input and update
Fast access to results
Immediate restart of run
Limited interest in the executive

sophistication leaves little scope for more postgraduate
development and its large size makes it awkward as a research
tool.

For industrial simulation CONCEPT is an excellent
program. It provides sufficient accurate and general models
and physical data for the simulation of plants of average
complexity and its calculation order finder is very efficient.
The data input section demands little preparation, and
running plant simulations at different conditions requires the
minimum possible data changes. Convergence promoters help
to accelerate the calculations, and the final print-out is as
concise as the user wishes to make it, thus allowing him to
modify the data and re-run the simulation immediately.
CONCEPT’s new version offers a number of chemical unit
operation design models and economic study and costing
routines that can be accessed independently from the simu-
lation executive following a plant simulation. Plant design
optimisation is not yet available in the package.

Conclusion

The main sections and features of three well-established
simulation programs (PACER, GEMCS and CONCEPT)
have been briefly discussed and illustrated through the
solution of a simulation example. Their critical appraisal
showed that PACER is of interest only to undergraduate
students, GEMCS is mainly of academic interest, but may
have certain industrial applications, and CONCEPT is
primarily of value as a good industrial simulation package.
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PEETPACK, a new non-proprietary flowsheeting program

by

N. Peters and Professor P.E. Barker

Department of Chemical Engineering
The University of Aston, Birmingham 4, U.K.

Summary

There are over thirty flowsheeting programs presently in use or at
various stages of development in North America and in Europe, however
very few of them are non-proprietary and of these non contains a sufficiently
wide or general library of unit models and physical property estimation
routines or contains a calculation order finder which is particularly
efficient. Many programs suffer also from a poor data interface with the
user which makes their teaching or learning process difficult and time
consuming.

PEETPACK is the contvibution of the University of Aston towards
fulfilling this need for a new flexible, complete and above all non-
proprietary program. It contains general unit models and a large number
of thermodynamic and physical property evaluation routines and its
interactive or batch-mode operation is smoothly controlled by a number of
Job control programs.
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Introduction

The need and justification for a new flowsheeting program

In a recent survey (1) over 30 flowsheeting programs were mentioned
and briefly discussed and to propose a new program would seem, at first
thought, of little purpose. Unfortunately of these 30 or so programs
only three ar four are non-proprietary and easily obtainable in Britain
(GEMCS (2), ESSPROSS (3) and UNICORN (4)) and of these none offers a
sufficiently large library of general unit operation models or a library
of thermodynamic or physical property evaluation routines. The calculation
order finder, offered only in GEMCS merely helps the user locate up to
three iterate streams and leaves him the task of following them through
the plant to obtain the calculation sequence. The few complete flowsheeting
packages made available to academic institutions for teaching purposes
(CONCEPT(5) and FLOWPACK (6)) are offered only in pre-compiled object
farm with no listings (i.e. as black boxes) and at considerable cost.

The other justification in offering a new program is its teaching
and technical contents. Through their use of a number of simulatars (7),
the authoars have realised that some impartant and common deficiencies
existed in many of them, mainly:
1. The poor data communication between the programs and the user.
2. The difficulty in tracing back errors in runs that fail.

3. The various technical limitations imposed by the lack of the
most basic models and property data.

4  The difficulty in teaching the principles of flowsheeting and the
use of the packages because of the limited program documentation.

In the light of these limitations the authars have developed a new
program that would help solve many of these problems.

PEETPACK answers the requirements for a new flowsheeting program

PEETPACK (Process Engineering Evaluation Techniques Package) is
Aston University's contribution towards fulfilling this need for a new
flexible, complete and above all non-proprietary flowsheeting package.

It was developed entirely on local resources to justify very specifically
this last requirement.

The following criteria (8) have been closely considered and followed
in its preparation:

1. The program must be made freely available to all interested users.

2. It must be constructed in a highly modular form and in a high level
language to ease its installation, understanding and maintenance.

3. It must be adaptable to specific problems by ad hoc modular extension.
4.  The input data structure must be flexible to allow a wide variety

of small and large applications and to facilitate the information
flow within the network of programs.
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5. Algorithms and computational sequencing must be planned to minimise

numerical sensitivity and convergence instability in iterative
processes.

6. The models and thermo-physical property evaluation routines should
be based on well-documented theoretical and numerical methods
(especially for academic use).

7. Error trapping and tracing facilities should make the program run
smoothly and help the user diagnose most errar sources.

The shaping and writing of PEETPACK was also directly influenced by

the critical appraisal of the use of PACER, GEMCS and CONCEPT (7), three
of the best known or more easily available flowsheeting programs.

The general outline of PEETPACK

The aims set when writing PEETPACK, and listed above, were achieved
through a study and redevelopment of the various constituents of conventional
flowsheeting programs of the modular-type, but their overall structure was
retained for three main reasons:-

1. It provides the most logical and obvious approach in dealing with
modular simulation-orientated programs.

2. It is very easy to teach to students and to convey to practising
engineers who are not familiar with flowsheeting techniques.

3. Flowsheeting programs remain on the whole simulation-orientated
because of the lack of standardised plant design methods or approaches
and because of the need for consistent heat and mass flow estimates
before implementing design procedures.

The objectives were achieved in the following ways:

1. The ease of learning and use of the new package was achieved by writing
completely new data input/output/update programs for both batch and
interactive modes usage, and into which the users could input the
minimum number of data in comprehensible alphanumeric form.

2. The high modularity of the whole package was achieved by splitting the
various tasks in the package into a number of semi-independent ar
free-standing programs and dividing the task within each program into
a nunber of fairly short routines each perfarming one duty only and
relying on as few other routines as possible so that their replacement
does not disturb the rest of the program.

3. The unit model library contains a large number of models of the basic
physical process type such as heat transfer and separation processes,
but a reactor medel is also offered though chemical processes units
are usually very process-specific and users are advised to use their
own models.

4. The thermodynamic and physical property evaluation routines cover non-
polar hydrocarbons and pure gases which obey closely the correspording-
state principle and are based on the best known methods, for the
thermodynamic routines, and on the best methods available (9) for
the physical property routines.
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5. Error detection is facilitated through the incarporation of many
warning and error messages in the models and property routines,
and by displaying the state of all process streams at the time of
failure in unsuccessful runs.

6. Modular extension to adapt new routines and models is possible
through the creation of MACRO's that accept user-provided libraries
of routines and which incorporate them into the package by recon-
solidating its various constituents.

PEETPACK is subdivided into seven major sections cr sets of programs:

1. An interactive-mode and a batch-mode data cammunicator (INTERACIER
and BATCHER) containing the calculation order finder.

2. The executive control programs (PEETPACKSUBS, EXECUTIVESUBS).
3, A library of unit model routines (MODELSUBS).

4, A library of thermocdynamic property routines (THERMOSUBS) and one of
physical property routines (PHYSUBS).

5. A data-echoer program to print-out the stored data (ECHOER) .

6. A bark-file of thermodynamic data constants (PROPTS) and one of
physical property data constants (PPTEXTRA) .

7.  Two sets of two MACRO's each (one set for interactive-mode control,
PEETREADER and PEETUFDATER, and the other for batch-mode control,
RATCHREAD and BATCHUPDATE). Theycontrol the sequencing of the above
six sections and the assignment of the various peripherals (card-
readers, line printers, data files and card punchers) which are used
to communicate data and information between the different sections,
and with the user.

The overall organisation of PEETPACK is illustrated in figure 1 and

a typical case-run sequencing by a MACRO is shown in figure 2. Its majar
sectione are described below.

The data communicators

The data communication section is one of the most important parts
of a flowsheeting program from the user's point of view since it is the
one he is directly in communication with and which he must learn to use
easily to have access to the whole package. The first impression it
makes on him will normally affect his subsequent attitude towards the

program as a whole.

The necessity to provide the correct mode of data communication for
different classes of users (undergraduates, research postgraduates and
process engineers) cannot be over-stressed (7), however the advantages
of providing the users with both modes of data input and with the
possibility of mixing these input modes are also valuable as the
computer installations in different universities and industries are used
at different levels of work load (but the running of simulation cases
in interactive mode has not been fully developed).
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The data communicators in PEETPACK have been given particular attention
to overcome the practical problems associated with fixed-farmat or single-
mode data inputs. PEETPACK offers two separate data communicators, each
designed to operate in its own mode and to accept from the user the
minimum essential data in a very free numeric and alpha-numeric formats
and in a flexible sequence. The extensive use of backstore files allows
the user to input his data once only in either mode and update them
subsequently, also in either mode, with the minimum number of instructions.

Both programs have been designed as separate free-standing programs
each responding to a particular set of data input commands which it
recognises and according to which it interprets the data following it.

The need to interpret the data arises from the form in which the user

is allowed to input them. A number of restrictions inherent in older or
less developed programs have been waived. In PEETPACK units and streams
may be given alphanumeric names and the components used in the simulation
are mentioned using their common names. The sequencing of the input data
in batch-mode is left to the user though certain information must be present
(input) before other data can be read in. In the interactive-mode, the
user is lead by the program through the whole data input to facilitate the
sequencing task, but he may choose to input his data in his own sequence

by exiting fairly soon from the data reader (MACRO PEETREADER) and entering
the updater (PEETUPDATER) which dces not contain the question-and-answer
input facility (a direct entry to the updater is not permitted). In both
modes a data input and a data updater are available. They are basically
the same program except that, depending on the MACRO used, a switch may

be set or suppressed and the program then either clears the storage areas
and sets the default value data for new data inputs or reads the data from
the preyious input or simulation run to update them.

PEETPACK requests from the user the same type of data as do most
flowsheeting programs; these are of two types:

1 data: Process layout and operating conditions. These data include
the process flow diagram (the PROCESS MATRIX), the operating conditions for
each unit (the PARAMETER MATRIX), the physical description of the feed
streams and possible iterate streams (the STREAMS MATRIX) and the name of
the chemical compounds used and generated in the process (the COMPONENTS).
These data are classified as Set-A Commands in figure 3.

2 data: Simulation control data (Sets B and C). The course of the
simulation is controlled by the specification of the sequence in which the
units are to be calculated (the ORDER OF CALCULATION). This arder may be
found automatically by the data communicatar or set manually by the user.
Model routine names must also be assigned to each unit (the ROUTINES NAMES).
To check the convergence of recycle loop calculations and control the length
of a run a TOLERANCE and the maximum number of LOOPS calculation must be set.
Two ACCELERATORs are available to promote convergence and a flag (KEEPON/NOGO)
decides upon the course of action to take should a loop fail to converge in
"LOOPS" calculations. PEETPACK offers also a dual system of units for data
communication between the user and the program, BRITISH UNITS and S,I.UNITS.

The names in capital letters are the commands understandable to the
communicators. Most alphanumeric and numeric data may be punched anywhere
on a card or on a teletype terminal line and a free-alphanumeric READ fcrmat
specially created for PEETPACK locates and reads them.

At the end of a data input or update session the communicators dump
the interpreted data into a dump file which is then accessible to the main
flowsheeting program or to the data echoer, or again to the communicators.
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Section-Title Commands: (Batch-mode input)

PROCESS MATRIX
PARAMETER MATRIX
ROUTINES NAMES
COMPONENTS NAMES
LIBRARY COMPONENTS
ADDITIONAL COMPONENTS
NEW COMPONENTS
STREAM VALUES
PREFERRED STREAMS
ORDER OF CALCULATION
VARTABLES NAMES

Commands for data-section access and alteration:

ORDER OF CALCULATION
PREFERRED STREAMS

First Part Second Part Third Part

( STREAM 3 Stream name

( UNIT )

( ROUTINE )——=—=—==3 Unit name

( PARAMETERS )
INPUT ) ( ( STREAMS
ADD ) ( ( PARAMETERS
CHANGE ) » ( ALL 3> ( ROUTINES
T™WEE. <3 ( ( COMPONENTS
PRINT ) ( ( CONTROLS

( ( PREFERRED STREAMS

( CONTROLS

( COMPONENTS

(

(

Data specification followed by data values:

Default value

ACCELERATOR i 0
LOOPS 1 0
TOLERANE t % 0
TRACE n 0

Commands requiring no additional data:

BRITISH UNITS
S.I. UNITS
NOACCELERATOR
NOTRACE
NOORDER OF CALCULATION
DATA ECHO
KEEPON

NOGO
CALCULATE
EXIT

END

Figwe 3 : Data input commands




The calculation order finder

The optional calculation arder finder is an integral part of the data
communicatars because of the facility given to the user to suggest preferred
iterate streams, have the program check them for sufficiency to cut all loops
and obtain the calculation arder which he may then accept or reject., In
the latter case he may propose new iterate streams and repeat the procedure.

The order finder is written in the classical three-part form:

1. The location and extraction of all elementary recycle loops (ar
partitioning).

2. The search for the optimum iterate streams to cut all recycle loops
open (or tearing).

3. The ardering of the units in a calculable sequence (or sequencing).

The definition of "optimum iterate streams" is the accepted one of
"the minimum number of iterate streams, including those chosen by the user,
needed to tear all elementary loops open"; and by elementary loops it is
meant loops involving units at most once in their complete sequence (11).

1. Partitioning

PEETPACK uses the exhaustive path searching method to locate all the
elementary loops in a process flowsheet. This method is much more
efficient that the adjacency matrix method (10) in locating elementary
loops whereas the matrix method is preferable in locating maximal cyclic
nets (sets of nested loops having one or more units in common). The method
used in PEETPACK is theoretically very efficient and locates all possible
loops (11). It is based on the extension of paths formed from cne node
to another following in turn each output from the first node as far as
it can go through other units until it either returns to the initial node
(hence locating an elementary loop) ar until a plant product.stream is
met (a partly or completely sequential path). Once a path (sequential
ar recycle) is terminated, the program locks at the one before last unit
in the sequence and tries to follow its other output streams in arder to
locate other paths. Every path is traced forward then backwards to
locate all branches in the loop and trace them all out. Once all loops
in which a particular unit is involved are located, the next unit in the
plant is checked out identically until the last unit is reached.

2. Tearing

Lecating the optimum iterate streams has followed largely the approach
of Lee and Christensen (12). In their method they create a boolean matrix
where rows represent the elementary loops in a graph and the columns represen
the streams. Non-zero elements in the matrix show the streams involved in
each loop. Each elementary loop requires only one tarn stream to be opened,
but since many loops may have one ar more streams in common, these are the
more suitable ones to cut. The matrix is used to locate streams appearing
in successively larger number of loops. If all other streams in the loops
in which each observed stream appears have not yet been deleted, the
observed stream itself is deleted by setting all its non-zero elements in
the matrix to zero. By successively eliminating the streams appearing in
the least number of loops, the optimum few remain as iterate streams.

PEETPACK uses the same method but incorparates the added facility of
letting the user set his preferred iterate streams and by so doing overwrites
the procedure's option of deleting these streams unless one or more of them
is umnecessary as an iterate stream. It sets the number of loops the preferr:
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streams appear in to a higher number than that of the other streams (i.e.
to the number of elementary loops + 1) so that they are checked last. This
ensuwres that the minimum number of iterate streams, including the preferred
ones remain. In the interactive data input mode, these iterate streams

are presented to the user who can either accept them or reject them and
propose a different choice of iterate streams, and the above procedure is
repeated. A similar procedure was prepared by Forder and Hutchison (13)
for CONCEPT.

3.  Sequencing

Plant feed streams and iterate streams are flagged as "known" streams
and given a flag of 1. The elementary loops which were used to locate the
iterate streams are merged together to form maximal cyclic nets since it
is mare efficient to converge the calculation of maximal nets rather than
individual elementary loops. The maximal nets matrix is converted to show
the units making up the loops rather than the streams. The program searches
for the unit whose inputs all bear a flag of 1. It checks whether it is
part of a loop. Units in sequential sets are flagged 1 immediately, added
to the calculation order and their output streams flagged likewise. For
a unit within a recycle loop, the maximal cyclic locp in which it appears
is treated itself as a sub-system. The unit under consideration is set
in the sequence and is flagged along with its output streams with a
temporary flag 3. All the units in the loop are checked in the hope of
adding them all to the calculation sequence. If such is the case all
temporary streams are set to permanent ones and the next unflagged unit
in the plant is checked. Otherwise all temporary flags are set back
to zero and the added recycle units deleted from the sequence. The
scanning of the main list of units is repeated until all units are flagged
thus providing the complete calculation arder.

The executive program

. The executive program in PEETPACK controls only the simulation
calculations and accelerates their convergence as it receives the calculation
order and the data already processed from the data communicators through
the dump file. The executive's functions have been purposely reduced to
contain its size and running time.

The executive programme is loaded into care by the MACRO following the
input ar update of the simulation data. It reads the interpreted data
from the dump file and calls the computation controller routine. This
routine analyses the calculation order and calls each unit model in the
predetermined order after loading its input streams descriptions and its
parameters in matrices accessible to the models. The models may be called
either by a fixed rm:del—calllng routine which is part of the executive
or by another version of this routine created by the communicatars. The
first alternative is used when PEETPACK is controlled by one of the four
standard MACRO's mentioned earlier, and would be the version commonly used
when the whole package is easily available to the users, such as in academic
institutions. It is assumed here that a user will not need to add any
other models during a run or that he will give his models certain fixed
names and recompile the executive with these routines before starting his
run. The second alternative is offered to industrialists who may not
have easy access to the executive and who wish to incarparate their own
models and give them their own names even if these already exist in
PEETPACK's model library. A unit calling sequence is generated by the
communicatars and appended to the executive which is then recompiled in
the presence of the user's model library, hence waiving any restrlctlons
ar obstacles to the ease and versatility of the whole pac



o e

Upon return from the model calculations, the controller checks whether
it is part of a recycle loop and if so checks the convergence of its
output streams descriptions befare re-staring them in the main storage
matrices. The convergence of recycle loops may be optionally accelerated
by either a Wegstein-type convergence promoter (14) or an Orbach-type
promoter (10), the first one being of general use and the second one mare
suitable to systems made-up of linear models (such as sets of splitters
and mixers). Recycle loops are calculated repetitively until convergence
is achieved ar the maximum number of lcop calculations set by the user
is exceeded in which case the run may either stop or proceed to the
next sequence of units, depending on a user-set switch (NOGO/KEEPON).

At the end of a run, the final results are printed on the line printer

and a copy is sent to the dunp file to be used by the data commnicators
for updating or by the data echoer at the end of a simulation.

The library of unit models

The unit operation models and the thermodynamic and physical data
evaluation routines are the main features in a package on which is based
its wide acceptance ar its failure at the industrial level, but are of
lesser importance as teaching tools (7). However the absence of general
data routines complicates tremendously the preparation of unit models.

To overcome these problems, a number of unit operation models and
property evaluation routines are offered in PEETPACK.

The unit operation models are mainly heat and mass balancing routines
operating on input stream information to produce the output stream
descriptions subject to operating conditions or constraints imposed in
the models' parameter lists. The models emphasise the heat and mass
balances rather than the mechanical design aspect. This approach was
entirely due to time limitations and it is hoped additional models will
be written and freely exchanged between users.

The unit operation mcdelled in PEETPACK are as follows:

1. A flow only mixer and new composition setter (routine MASSMIX) useful
for mass balance only problens.

2. A general heat and mass mixer (MIXER).

3. A stream divider into many outputs (SPLITTER).

4., A combined mixer then divider (SPLITMIX).

5. An adiabatic throttle valve or pressure setter (VALVE).
6. An adiabatic flash colum (FLASHER).

7. A stream purifier or components remover (PURIFYER).

8. An isothermal pump ar pressure setter (PUMP).

9. A polytropic gas compressor (COMPRESR).

10. A stoichiometric adiabatic reactar (REACTOR) to which can be supplied
the heat of reaction and an extent of reaction factor.

11, A multiphase general counter-current heat exchanger (HEATEXCH).

12, A heater/cooler or pressure setter (HEATER).
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13. A general, multicomponent, tray to tray, distillation column model
with optional reboiler model attached (DISCOL).

14, 15. A stream bubble point and dew point setters (SETBP, SETDP). All the
models rely entirely on the property package, described below, for
their thermo-physical data and their accuracy depends to a large
extent on these data evaluation routines. The writing of user-provided
models can also be simplified by using these routines. An idea of
the scope of the models may be obtained from table 1 which illustrates
the parameters required to characterise the models.

The thermodynamic and physical data evaluation routines

These essential complements to the unit models library are set in two
distinctive libraries. The first one contains the thermodynamic and
thermal data evaluation routines. These are the more important of the
two sets during the heat and mass balance calculations and are sufficient
to help specify completely the state of pure components and mixtures
in either the vapour, the liquid or the two-phase region. The data
evaluations have been divided into a number of routines each fulfilling
cne function only. The methods chosen in these routines are the best known
and most tested ones, and their incarpcoration in the best packages (8) is
a sufficient guarantee of their worth. These routines are:

1. KVAIUE: calculates the vapour-liquid equlibrium constants using the
Chao-Seader method (15) for non-polar organic compounds and light
gases, which are the only compourds catered for, yet, in PEETPACK.

2. EVALUE: is a very simple routine provided for the users who wish to
input their own correlations of K-values as functions of temperature.

3. ENTHALPY: calculates the enthalpy of organic compounds and gases
obeying the corresponding-state principle using the generalised
equations compiled by Yen and Alexander (16).

4. TEMP: calculates the temperature and vapour fraction of a stream
based on its enthalpy, pressure and composition by an interpolation
search technique (Reguli-Falsi).

5. DEWBUB: calculates the dew point ar bubble point of a mixture by
forcing the equilibrium composition of the liquid and the vapour
phase to sum up to unity at these temperatures.

6. FLASH: separates isothermally a two-phase mixture into its pure
phases fractions.

7. VAPRES and BOILPT: calculate the vapouwr pressure and boiling point
of pure components using an Antoine-type equation (17).

The second routine library contains physical property evaluation data
usually used in mechanical design routines. They use the most accurate
general methods suggested by Reid and Sherwood (9), unless otherwise
specified, and may be easily extended to cater for many compounds of
different types. These routines are as follows:

1. DENSTY: The density of gaseous mixtures are calculated using the
Reddlich-Kwong equation of state (18). The liquid mixture density
is calculated using either special forms of curve-fitted correlations
o compressibilitv factars taking into account pressure and
temperature effects on base point densities (19). Two-phase mixtures
combine both methods according to a mixing rule based on the addition
of both phase volumes.
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Parameter Lo
MODEL position Description
MASSMIX - None
MIXER - None
SPLITTER 1 to no. Fractional Splits
of outputs
SPLITMIX 1 to no. Fractional Splits
of outputs
VALVE i Output Pressure
FLASHER 4 Output Pressiure
PURIFYER 3 Number of components to remove (N)
2 to N+l Components positions in the Component
arder read in
PUMP 1 Qutput Pressure
2 Mechanical Efficiency (Optional)
COMPRESR 1 Output Pressure
2 Isotropic Efficiency
3 Mechanical Efficiency
4 Ratio of C_/C
PV
REACTCR 1 to no. The Reaction Stoichiometric Coefficients
of components
N+1 Extent of Reaction (opticnal)
N+2 Heat of Reaction (optional)
HEATEXCH i3 Terperature of first outlet stream
2 Exchanger's Surface Area
3 Heat Transfer Coefficient
4 Pressure Drop in first stream
5 Pressure Drop in second stream
6 Set to 1 if parameter 1 .represent
difference between T out 1 and T in 2
otherwise set to O :
(use 1 or 2 & 3, set unused onesto 0)
HEATER 3 Output Temperature
2 Pressure Drop in the stream
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DISCOL

SETDP

SETBP

O~ FEF WM

({o]

10

11

12
onwards

Number of Plates in Column
Feed Plate
Tops Product Flow rate
Vapour Flow rate in the Top Product
Reflux Ratio
Colum Pressure
Light Key Component number
Heavy Key Component number
(as in the arder read in)
Pressure Drop in the stream heating
the reboiler (optional, default = 0.0)
Number of terms in the K-value v8 temp.
Carrelation (optional)
Temperature code used =

1 for degrees F

2 for degrees C

3 for degrees R

4 for degrees K
The coefficients for the K-value coarrela-
tions starting with the first component
in the list. The coefficients are read
in as:
A, Bx1.0E2, Cx1.0E4, Dx1.CE7,
FEx1.0E10, Fx1,0E12, GX1.0E1l4
forthe equation:
K=A+BXT+CXT*+DxXT

FEXTH4+FXT +GXT

= WSS o —

6

(parameter®9 orwards are optional)

None

None

Table

1

The Parameters for the PEETPACK models
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2. SPHEAT: The specific heat of gaseous hydrocarbons and light gases is
calculated by the corresponding-state-approach method of Hirschfelder
et al (19, 20). The liquid phase specific heats are calculated from
polynomials fitted to data obtained from the most accurate and
consistent sources (21, 22). The specific heat of two-phase mixtures
18 not calculated. '

3. VISC: The vapour phase viscosity is calculated using the Chapman~-Enskof~
Cowling equation (18) and the viscosity of the liquid phase viscosities
are calculated by one of the following methods. A polynomial fit
as function of temperature (21) far accurate results ar either Souder's
method ar Thomas's methad, ar Stiel and Thodos's method, whichever
#8 mare accurate for each individual component if polynomials are
not available. Two-phase mixture viscosities are set equal to the
liquid phase viscosity.

4. CNDVTY: The thermal conductivity of gases is calculated by the Misic
and Thodos method, but only for non-polar gases. For liquids the
Robbins and Kingrea method is used. The conductivity of two-phase
mixtures is set equal to the liquid phase corductivity. Polar
compounds are not considered.

5. SURFIENS: The surface tension of non-polar liquids is computed by
the Maclecd-Sugden method. Far polar compourds no reliable method
is available and the same one is used.

Besides being offered as part of PEETPACK, these thermodynamic and
physical property evaluation routines have been incorporated in a separate
free-standing package for property evaluation: PROPACK (Property Package)
which may be used either interactively or in batch mode. These routines
require a number of constants and coefficients and these are set in two
property data files which contain infarmation for 45 hydrocarbons and light
gases. More data may be input to PEETPACK either in different property
files ar as continuation to the same files.

Conclusion

PEETPACK has been used successfully to solve a number of simulation
problems (23), and its thermodynamic and physical property evaluation
package was used in the design of a number of unit operation equipments (24).
Its main drawback is that it uses a number of features offered by the ICL
1300-series computers operating with the GEORGE 3 or U4 system. Its conversion
to fit other operating systems or computers is possible but time consuming.
This strong dependence on operating systems is unavoidable because of the
special alphanumeric character handling facilities needed in the data
communicators, the need for MACRO's (Job Control language commands) to
control the operation of the package as a whole, and because of the special
facilities used to trap errors and avoid the loss of information in
unsuccessful runs.

PEETPACK and PROPACK are available on request from the authors on
payment of a nominal handling charge.
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Plant data reconciliation by flowsheeting

=
| of

By N. Peters and Professor -.E. Barker
Department of Chemical Engineering,
The University of Aston in Birmingham.

Surmar

The checking and reconciliation of heat and mass flow rates
from plant survey reports, and the estimation of a complete set of heat
and mass flows from a few inaccurate or inconsistent spot measurements are two
ideas that have been developed and incorporated in Aston University's
new and non-proprietary flowsheeting program PEETPACK (Process Engineecring
Evaluation Techniques Package). This new application recreates a complete
heat and mass model of the plant from the description of any number c¥
the plant streams; each, including the feed streams, subject to a knoun
average range of deviation from its true value. It bases the data reconciliation
on the minimisation of the sum of the squares of the deviations between
the given meter readings and their calculated values.

Flowsheeting programs have been found particularly useful to this
application in that they minimise the amount of work and data a model
manipulation previously required to reconcile the given data. A library of models
can be called upon to calculate the unmeasured streams or unknown variabies,
or in the abscence of sufficiently reliable models, guesses may be input .nd
given very low weighting factors to avoid upsetting the overall balances.

In this paper, four of the better known reconciliation methods are
analysed from the point of view of their data requirements and of the special
model and equation preparations they expect from the user. The more suitable
one for use in a flowsheeting program is then presented in more detail and its
implementation in PEETPACK is illustrated through the solution of an
industrial-type problem.






APPENDIX ONE .

Contents :

Code Sheets for data input to the Birmingham University
version of PACER.

Input data to PACER (Aston University version) for the
Ethane/Ethylene separation plant.

Input data to GEMCS for the Ethane/Ethylene separation
plant.



PACER CODING SHEETS

To facilitate the organization of data for a case study of an existing
or proposed plant operation, ccding sheets have Leen prepared. These require
some care in their use:-

i)

ii)

iii)

integer numbers must be used as required by the name of the
variable, e.g. KRUN, N2MAX, NOEN, etc. are all integer variables.

integer variables must be "right justified" in the fields
indicated by the numbers along the tops of the tables of
the coding sheets.

floating point or decimal numbers may be placed anywhere within
the fields indicated. The F notation must not be used.

The following is the order of data:-

1. Coding Sheet A

2)

b)

Set up size of DIMENSION ARRAYS IN PACER (two cards)
(NE) Specify number of equipments to be used (one card)
i.e. number of rows in MATRIX

ENAME ( ) Give order of names of equipments used as defined
by ¥ [iin. Name of an equipment may be defined by 6 alphanumetric
characters (ocne card).

NOTE: PACER TESTER DOES NOT REQUIRE LAST TWO CARDS

Run data (one card)

KRUN is the run number _
KSETS is the printing control number
=0: for initial conditions, intermediate printing every
KPRINT loops, and final answers (normal mode)
=1: for printing in equipment subrcutines for trace
of equipment calculations
=2: for trace of equipment subroutines and in addition
will print STRM for each equipment and (in TEST)
the number of deviations from test vector values
=3: in addition tc the above will give flag lists

It is apparent that in large problems, any value
of KSETS other than zero will give a very large
amount of printing and should never be used on
teletype.

KCLEAN when zero ensures that matrices are initially zerced

LOOPS is the maximum number of iterative loops to e
allowed in a recycle calculation

NOGO if zero, will use results to do a further calculation;
if a positive number will gc on to the next case

KARDS if positive causes the stream variables matrix to be
punched at the conclusion of a run whether or not
convergence cbtained

KPRINT is the number of iterations between printout of the
stream variables matrix and is automatically made 5
unless otherwise specified

KONV is a number to control attempts to accelerate the
convergence after KONV loops.



¢) Dimension data (one card)
On this card are:-

N2MAX - number of rows in the process matrix
N3MAX - number of columns in the process matrix (1 + maximum
NEMAX - maximum equipment number(not necessarily of st
max. number of equipments)
NSMAX - maximum stream number (not necessarily max,
number of streams)
NELMAX - length of equipment parameter vector
NECLMX ~ length of equipment control vector:
NSLMAX - length of stream variables vector
NSCLMX - length of stream pProperties vector
NPSMAX - maximum number of preferred stream numbers
(not greater than 3)
NOCOMP - number of components

2. Coding Sheet B (Process Matrix Sheet)

NOKPM is the number of rows of the KPM matrix to be read in. For

each row there will be:-

i) an equipment number corresponding to the information flow diagram
ii) an equipment subroutine name, found in the library
iii) a code name, correspending to plant flow sheets

iv) now have the streams associated with the equipment number, input

Streams followed by cutput streams, the latter made negative,

Any rules for ordering the input and output streams set up by

the equipment subroutine must be followed. '

3. Coding Sheets C1 and C2 (Equipment and Stream Information)
" The order expected by the executive program is:-
a) NOEN is the number of equipment vectors to be read; this is
followed by the equipment vectors themselves, each of which
Sheet C1 mst have a length NELMAX.
b) NOENC is the number of equipment control vectors;this is
followed by the equipment control vectors, each of which
must have a length NECLMX.
c) NOSN us the number of stream variables vectors to be read; this
is followed by the stream variables vectors, each of which has
Sheet C2 a length NSLMAX.
d) NOSNC is the number of stream properties vectors to be read;
this is followed by the stream properties vectors each of

which has a length NSCLMX.

If NOENC and NOSNC are zerc, the program will automatically move
to the next part of the data to be read in; however, cards (which may
be blank or zero) must be in the data for these numbers,

L4, Coding Sheet D (Test vectors)

If NDELS is a positive number, the following test vector, having
NSLMAX numbers will be read in.

NPS is the number of preferred streams to be read (not
larger than 3); followed by the preferred steeams.
5. Coding Sheet E (Additional equipment vectors)

NOAEN is the number of additional equipment vectops to be read in,
with a maximum of 4; followed by the additional equipment vectors, each
of which must have a maximum length of 40 at present.



Coding Sheet F (Calculation Order List)

a)

b)

if KK is greater than zero a calculation order list is to be
read in; this list allows bypassing of GUESS! and GUESS2 in
the executive program and avoids appreciable computation time,

LISTT is the number of equipment units in the NELIST list
which fol lews.

Ilm the NELIST the first word is the equipment number, the
second word is,

1 for direct calculation
2 for equipment in an iterative calculation
3° is the last equipment in an iterative calculation.

KSPRINT is the mumber of stream vectors to be printed each
loop, followed by the. numbers of the streams to be
printed (with a maximum of 9 streams).
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APPENDIX TWO .

Contents :

Description of the Hooke and Jeeves optimisation routine
added to the GEMCS executive and used to solve the
second example in Chapter 3.

Flowchart of the optimisation routine.

Listing of the optimisation routine.



Description :

The variables in the equipment vector are renamed for convenience.
Each variable is increased by its step length, one at a time, and
all constrains are checked. If they are not violated the design
variables in the appropriate unit vectors are updated and the calcuia-
tion of the objective function proceeds. When a constraint is violated,
a step in the other direction is taken and the constraints are re-
checked. Another violation raises the failure index by one and the
variable is reset to its base value. When a better objective func-c
tion value is reached the stored value is updated. When all the
variables have been increased or decreased, a pattern move is made
from the new point in a direction and by a length equal to the
overall move from the last base point. A successful move sets a
new base point; an unsuccessful one triggers again the individual
search in all directions from the new point reached. A failure in
all directions means that the optimum is close and the step sizes
are halved. The overall procedure is repeated until the step lengths
are reduced below a certain size, then the search ends and the last
values represent the optimum values. ‘

The NCALL variable is used because the routine must be exited every
time a move is made to calculate the objective function. For more
details the Hooke and Jeeves optimisation methods should be studied.

The module's parameter array:

The number of variab]es - The number of inequality constraints -
The number of equality constraints - The maximim number of steps -
The initial step number - The starting variable - The starting

unit number - The initial three variables values (unused variables
are zeroed) - The equipment number containing the first design
variable. The variable position in the vector - Same for the
second and third variables - The three step lengths - The three
minimum step lengths - Eleven zeroes - 0 or (+) number if a

maximum objective function is analysed ¢ (-) number for a minimum -



Number of units in the optimised sequence .

(Example of data input to GEMCS's version (example 2,chapter 3) :

3. ¥ 0. 100. 3
¥ g .08 .05 .02
1= 16. /2 16. 3.
16. .02 .02 .02 .001
.001 .001 0.
0 0.
0 )




Flowchart of routine OPTIMISE

("Routine OPTIMISE )
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Read all problem variables from
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=
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—
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i{g§
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of all variables fail

to get better objective
function value ?

wes

] " Print Optimum ; A1l step lengths
| 1_conditions. Ml & tolerance ?
B 4 0
Set End of Halve step ]engths1
search signal

'NbALL=1;

o

( RETURN )

Variable Index
I =1

\Check objective function |

for step change on the

other side of variable I

-———yes-———*<:_Better Objective function ?::>
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Failure Index raised by 1

Flowchart of routine OPTIMISE

fﬂ&éi_g;ééfé;mihan
<number of variables ? > ”0

no

|

rﬁstablish new
| base point |

-

—

Variable Index
=] ;

e

Pattern move;

A1l X(I) = !
X(1)+(X(1)-01d |
base point(I)) |

i4

NCALL=4i
B

{ Call routine fﬁ i

check constraints |

e

Any constraint-\\\
violated ? ,//,yes+(:)

4 <

¥No

Set all new variables
and parameters in
the equipment vector.

b

Change variable values
in appropriate units'
equipment vectors

S

‘ In GEMCS return unit |

pointer to first unit 1
in optimisation loop
— : .

l

RETURN

(Cont'd)




NTMENSTION X(3)eXn¢3),EQPT(3),VAR(3) rSTEPX(3),TULX(¢3),XB (%)
NIMENSTION ENNCBOY,IFAILCT)
FOMMON LISTC(502 .NSC100)2ENCI00? +STRMI(4,350) ,STRMOCA,30)sn(17,30)
rOMMAON IS:NE,JJ, L OUP.NIN,NOUT,MSN,ISP,NC,T1I
rOMMON KPRNT(10),NCALC:NOCOMP,NSR
rOMMON EENC600) ,NPOINT(E5,2) ,NCOUNT
NMVAR=FEN(16)
NCONS=ENC17)
NEQUS=EN(18)
MAXM=FN(19)
M1=EN(20)
TVAR=EN(21)
NCALI=EN(22)
y0(1)=EN(23)
¥0(2)=EN(24)
vO(3)y=EN(25)
FOPT(1)=EN(26)
FOPT(2)=FN(28)
EAPT(3)=FN(30)
VAR(1Y=EN(27)
VAR(2)Y=EN(29)
vAR(Z)=EN(31)
NVIO| =EN(38)
NEAT| =FN(39)
HARTO=FN(41)
y(1)=eN(42)
Y(2)=EN(43)
v(3)=pN(44)
¥B(1)=EN(45)
yB(2)=EN(46)
XB(3)=EN(4T)
STEPXY(1)=EN(32)
eTEPX(2)=EN(33)
CTEPX(3)=EN(34)
TOLXC1)SEN(35)
TOLX(2)=ENC36)
TOLX(3)=EN(37)
NFEAYI =FN(48)
TYPE=FN(4D)
NRET=FN(50)
HART=STRMI(1,3)



600

110

119
120

113

112
170

180
190

200

201
202
205

210

214
212
215

230
240

€50
260

WRITE(2:600)UART
ENRMAT(10X,5H UART:F20.7//)

THIS 1S THE DIRECT SEARUH ALGORITHM Or HODK AND JEEVES

nvOL1=1
TE(NCALL=1)120+,110+120
IHARTO=UART

a0 111 1=1,3

y(1)=x00(1)

FONTINUE
TE(NVIOLY112,113,112
nMv0OLe=0

nETURN Tp CORRECT SECTION OF ROUTINE
a0 To ¢(170,200+290.,355)NCALL
rONTINUE

MAKE SFARCH

NEAY| =0

rONTINUE
Y(IVAR)=XC(IVAR)+STEPX(IVAR)
NCALIL =2

a0 To 100

rONTINUE
1E(TYPE)202,207,201
1E(UART=UART0)Z05,205,230
tF(UARTO~UART)Z05,€30,£30
YCIVAR)EX(IVAR) =2 O*STEPX(IVAR)
NCALL=3

an Tn 100

rONTINUE
1F(TYPE)212:211,211
yF(UART=UARTO0)Z215.215.230
TF(UARTO=-UART)E15,215.€30
NEAYL=NFAYL#+1

¥ CIVAR)=SX(IVAR)+STEPX(IVAR)
a0 TN 2640

1HIARTO=UART

tVAR=TVAR*1
TE(IVAR=NVAR)1%90,190,250

nh 280 J=1,NVAK



a0 Tn 385
290 nd 310 J=1,NVAR
310 QTEPX(J)=STEPXLJ)/2.0
TVAR=1
n0 To 180
C FSTABLISH NEW BASfE POINT
3158 nd 320 I=1,NVAR
320 ¥B(IY=x(0(1)
m1=M1 41
TVAR=1
TE(M1=-MAXM) 345,345,385
C MAKE A PATTERN MoOVE
345 nO 350 I=1,NVAR
350 YD) =X (DY +(X(I)=x0C1))
NCALL =4
a0 To 100
355 rONTINUE
1E(TYPE)Z57,356,356
354 tE(UART=UARTO) 565,365,370
357 T;{UARTU—UART)S&Sr565r3(0
365 nh 340 l=1,NVAR
yn(1y=xB¢l1)
360 y(I)=xB(1)
a0 To 180
370 nn 380 I=1,NVAR
380 y0D(1y=XB¢l)
HARTO=UART
an Ton 180
385 WRITE(2,3)(XC(1),1=1,NVAR) »UARTO
3 ENORMAT(//7/10X+16H OPTIMUM REACHED //10X,31H JNDEPENDANT VARIABLES
1vALUESR = 1 3F20.7,//10X+e17H FUNCTION VvALUE = ,FE0.7/711)
1 N0P=299
RETURN
100 rONTINUE
WRITEC2,401)(XC1),1=1,NVAR)
601 EORMAT (10X 5H XC1Yr3F20.7)
rALL OPTIT1(X,UART . NCONS NEQUS , NVIOLeNFAIL,IFAIL)
1F(UART) 420,410,420
410 ENC20) =M1
EN(21)=1VAR
eN(22)=NpALL



300

306

501

202

420
640

LA

en(23)Y=Xn(1)
EN(24)=X0(2)
EN(25)=X0n(3)
EN(32)=STEPX(1)
ENC(EZ)=STEPX(2)
eN(34)Y=STEPX(3)
en(38)=NVIOL
EN(30)=NpAIL
ENCLDY=UART
EN(41)=UARTO
EN(42Y=X (1)
EN(LZY=X(2)
ENCLLY)=X(3)
eN(45)=XR (1)
eN(4AY=XR(2)
EN(L7)=XR(3)
eN(4RY=NEAYL
MM=EN(1)

rALL DISKIO(2,MM)
nhD S00 1=1,60
eNNCTY=ENCT)
eNCIY=0.,

no 501 1=1,3
122442 %]
NTEN=TFIXCENNCJ))
tFC(NTEN)S501,501,506
rALL DISKIOC(Y NTEN)
NENSTFIXCENNCJI*1))
eN(NEN)=X(]D)

rALL DISKIOC2,NTEN)
rFONTINUE

nn 502 I1=1,60
ENCIY=ENNCT)
eNNC1Y=0
NCENC=NRET

eFTURN
TECTYPE)&LLG, 440,440
1WART==1.0E+20

a0 To 112
1HART=1,0F+20

rf T 112



W

LY Al

o

cUBROUTINE STAGES

FOMMON LIESTC(50) . NSC100) rENCIQ0? +STRMI(4,30) STRMOCL,30)rsN(17,30)
AOMMON IS+ NE,JJ,LOOP,NIN,NOUT,MSN, ISP, NCrTI]I
fOMMON KPRNT(10) ,NCALC+NOCOMP,NSR
rOMMON EENC600? 4 NPOINT(E5:2) ,NCOUNT
y1=STRMI(1,4)

yN=ENC(16)

vi=STRMI(2,4)

0=STRM1(1IS)

rFALL vOoUT(XO0,Y0)

WMEQe (X I=X0)/(YU=yT)

EUNC=Qw (XI=X0)*1 _0=0,05%y
eTRMN(1:3)=Q

eTRMN (1 ,4)=X0

STRMN(2,3) =W

CTRMA(2+,4)=Y0

STRMN(3,3)=FUNC

RETURN

END

QUBROUTINE YOUT(X,Y)
tE(X=0.06)1+2:2

ve2, Lo*X

RFTURN

1E(X=0.173,3,4

v=0,1015+0,725%X

RETURN

TE(X=0.185)5,6:6

va0,161T+0.13%X

pETURN

v=X

pETURN

END

elUBROUTINE OPTIN ¢+ UART+NCONS,NEQUS/NVIOL,NFATL,IFAIL)

QFEK1 PENALTY FUNCTION

NIMENSTON X(3),PHT(3),PST(3)
NIMENSTION TIFATL(3)Y

NVIOL=0

NFAI| =0

YE(NCONSYT12,12,4



NV P N

nD 14 1=1,NCONS
pHIC1)Y=0

rALL PONST(X,NCONSPHT)
ndO 1 1=1,NCONS
rEC(PHTICINIT 1.5

NVIOI =NVIOL+1

tFALL (D)=l
NEAT I =NFAIL#+1
FONTINUE
TE(NVIOLY12,12¢15
1F(NEOUSHY15,115.,7

n0 17 1=1.NEQUS
psIC1)=0 0

rALL FQUALC(X,PSI,NEQUS)
nh 3 1=1,NEQUS
1E(PsT(I1))30,3:30
NVIO|L=NVTOL#*1
rONTINUE
re(NvTOLY8,8,15
1HART=0_0

pETURN

HART==1.0E+20

pFTURN

END

cUBRNUTINE CONST¢X,NCONS,PHI)
NTMENSION X(3)/PHT(3)
epLIT1=1 0=X(1)
epLIT2=1 0=X(2)
epLIT®=1 0=X(3)
1E(SPIITY)2,2:1
SO=T=5

pH1€1y=100,
TE(SPLIT2)4,4,5
nHI(?)=1DG.
1e(SPIITRIE,6,T7
pHI(3)=100,

oFTURN

eEND

cUBROUTINE EQUAL¢x PST,NEQUS)
RIMENSION X(3):P5T1(3)
nETUDN



APPENDIX THREE .

Contents

Commands to compile and save the programs.

Listings of the programs making up the PEETPACK and

PROPACK packages

INTERACTER
BATCHER
PEETPACKSUBS
EXECUTIVESUB
THERMOSUBS
MODELSUBS
PHYSUBS
ECHOER
LIBPROP
PEETREADER
PEETUPDATER
BATCHREAD
BATCHUPDATE
INDPEETREAD
INDPEETUP
PROPACK
PROPTS
PPTEXTRA

(Called
(Called
(Called
(Called
(Called

PEETPACKS
EXECUTIVE
SUBS
MODELS
PHYSSUB

in source form)
in source form)
in source form)
in source form)
in source form)



- Commands to compile and save the various programs making up
the PEETPACK and PROPACK packages, on the ICL-1905E computer
at the University of Aston in Birmingham

el
I

INTERACTER :

CE INTERACTBIN(*DA,BUCK ],KNQR 10)

UAFPRTRAN PR@G INTERACTER,PWNPD,LINES 2000,-
DUMPPN INTERACTBIN,NPRUN,EXIT

2 - BATCHER :

UAF@RTRAN PR@G BATCHER,PWNPD,LINES 2000,-
SAVE BATCHBIN,N@RUN,EXIT

3 - PEETPACK :
UAFPRTRAN PR@G PEETPACKS,PWNPD,LINES 3000,-
LIB :ECPO750.EXECUTIVESUB,LIB :ECP0750.MPDELSUBS ,~
LIB :ECP0750.PHYSUBS,LIB :ECP0750.THERMPSUBS,~
SAVE PEETPACKBIN,NPRUN,EXIT

4 - ECHPER :

UAFPRTRAN PRPG ECHPER,PWNPD,LINES 2000,-
SAVE ECHPERBIN,NPRUN,EXIT

5 - PR@PACK :
UAFPRTRAN PRPG LIBPR@P,PWNPD,LINES 2000,-

LIB :ECP0750.PHYSUBS,LIB :ECP0750.THERMASUBS ,~
SAVE PR@PBIN,NPRUN,EXIT



. J i :
R I
B i (N

_':' i FIIIL'_,‘ 'r:—n..‘u

3
j-




10

20

NVERIAY PROGRAMCNEWINT)
NVERIAY(1 +1)INTERACT
NVERIAY(4,2)0RDER,FLAGER,EQCALLER

NPT —= CRO
tNPUT 3 = CR1
TNPUT § = CR2
INPUT 6 = CR3
NPT 9 = CRA

AUTPUT 2 = LPO
AUTPUT & = CPO
1NeF 7 = [ARRAY
HeE 8 = JARRAY
TRACF 2

END

MASTFR

MijF=4

TRETURNED

rALL INTERACTCIRETURN,NR,NUW)
1E(IRFTURN,LT,1)60 TO 2V

rALL ORDERCNR,NW)

1RFETIRN=1

an-To-10

TE(IRETURN,L.EQ.(=1))CALL FQCALLERC(NWF)
eTOPRP

eND

cUBROUTINE INTERACTC(IRETURN/NR/NW)

ARIMENSTION

*»TITLE(10) (BUFFER(10) ,UNAMES(35) +A(20),B(20),
*EFN(SN0) ,NEMAT(3n,2),SMATRXC400) rRNAME(30) r VNAMEC30) ,MODULEC30)
«oROPRY(1N+25) ,PRTEXTRA(10,35),USERPPT(10,10),SMODNC20)FORMS ¢2)
* MNAMEZ (&)
* , ERB(R0O)

rOMMON -
*eDdM(20,8Y  KSFLAG(Z0),KSEM(30,3) 'NELIST(30,2),kKPS(10),
*NEMAY , NSMAX  NCOULPM/NLTIST, NPS,LO0OPN,ENAMECRU) ,SNAME(3D)



D

rlelsllzsBas el ¢ ileN s

rATA yNAMES/

«2HYES BHNC L4LH| O0P,3HSEQ,
124TYDF JBHCHANGE ,BHEXIT rBHEND +RHCALCULAT »
2aHDATA ' BHPRINT ,BHINPUT +8HADD +BHTRACE ’
ZoHACCELERA, BHTOLERANC,8H1 ODPS rBHBRITISH +RHS.T, '
LaHKEERPON ,BHNOGH »8HALL r8HORDER s RHUNTT '
SaHSTREAM +BHROUTINE ,BHPREFERRE/BHPROPERTI BHCONTROLS,
AoWCOMPONEN ;BHPARAMETE ,8BHROUTINES+BHSTREAMS ¢ 8H '
7a4FRRORS

* /

RATA UNAMECY)/

*aNHFLOW (MOLARY TEMPERATURE PRESSURE ABS, ENTHALPY
* VAPNUR ERACTION
%/

nATA VNAMEZ2(1)/
w,RHUDE DEGF PSTA ABTU/LRMLURE DEGC BARS KJ/KGML /

nATA sMOnN /
#aHMAQEMIY ,8HMIXER ,BHSPLITTER/RHSPLITMIX,RHFLASHER
*2HPURTFYFR, BHSETRP ,BHSETDP rBHHFATER +BHHEATEXCH

*QHPLIMP ;8HCOMppESR ,BRVALVE +RHDIgCOL ,BHREACTOR .
*RAMUNTTY P BHUNTT? (BHUNTITS rBHUNTTS 1 BHUNITS
* /

nATA 7ZFRN/8H00000000/ y

e INTERAPTIVE PpnCFss DATA READER

wvs TNPUT/OUTPUT CHANNELS

MR=1

MW=2
NRFE=R
NRCOMP=3
MRCOMPI =4
NRCOMBPXY=Q



o mn

OO

* ek

* ok *

MW E=4
1eM=n
1RT=0N

NCOMND=1R

TECInETURN,EQ 1)G60 TO 3530
WMRITF(NW,4500)

pUFFFR AREA AND sySTEM CHECKS

rALL DEFRUF(7,80,RrUFFER)
rALL DEFRUF(B,16,FORMS)
121

PALL SSWTCH(I,Jd)

1=2

rALL SSWTCH(I,JSWTCH2)
1FCJ_ER.1)G0 TO 5

INITYAL VALUES ANpD FLAGS

MEMBY =0
NSMAN=(
nOCOMP=0
NIUSREETE(N
NeMORE=0
NEYOTED
MPAR=(
arOLpm=U
ypS=n
NSLMAXES
MUNAME=T0
NS LMY1=6

vohNveA=0
1TRACE="=1
TUNTITR=0
MOGOD=1

f 00PN=10



tNDEX=0
NLIST=0
NTE=N
MNE=1
1SEQ=1
180=n
TaAW=N
ME=0
valL=0
TRT=0
tFRR=0

oo

WRITF(NW,4510)
pEADCNR4D00)TITLE
a0 Tn 200

*%% ITNTERACTIVE UPDATER

w+% DFAD STORED DATA AND RESyULTS ¢ROM LOG FILE

VR lloNellalellels

0 pEADCNRF,4000)TITIE
DEAD(NEF,4010)NEMAX ,NSMAX NOCOMP+NSLMAX  NPAR,NCOLPM,KONVRG s
*nDS, T TRACESNLOOPS ,NLIST+NVNAME NPROP,NOGO,IUNTITS ,NUSRPPT,NCTOT
* , NPROPX+TRT,IERR
pFAD(NRF ,4020)T01
vE(NEMAX _EQ,0)G6G0 TO 5S4
BEAD(NRF ,4000) CSNAMECT) 1121, NSMAX)
oEADCNBF,A4D00) CENAMECT) » 121/ NEMAX)
teCIPT.F0,0)G0 To 52
nEADCNRF,G000) CRNAMECT) 2121 ,NEMAX)
pEAD(NRF,4010)(MOpULECI), 121 ,NEMAX)
52 nEAD(NRF ,4000) CUNAME(T) r 121, NUNAME)
54 yE(NOCOMP,EQ,0)GO TO 58
[ ¥s] 56 1=1 NOCOMP
pEAD(NRF,4000)PROPRT(1+1)+PROPRT(],€)
nEAD(NRF,4020)(PRAPRT(I+J),J=3,NPROP)
56 oEAD(NRF,4020) (PRTEXTRACT,J) ,)=1/,NPROPX)
58 TECNUSRPRT,EQ,.G)GD TO 6¢é



TFC(NEMAX _EQ 0)GOD 10 A4

pPFAD(NRF,4010)CCkpM(Y,J),J=1,NCOLPM), 121 ,NEMAYX)

pFAD(NRF,4010) CCKQEM(T V), J=1,5),121,NSMAX)
64 TE(NEMAX EQ _0)GD TO 48

pEADC(NRF,4020)CSMATRYX (1) ,I1=1,NSLMAX*NEMAX)

1E(NPER . FR,0)G0 TO 68

PFADCNRF,4020)CEpNC(I)Y,I=1,NPAR)

oFAD(NRF ,4010) CONEMAT (L)), J0=1+€),1=9,NEMAX)
68 TFE(NLIST EQ,0)G0 Y0 70

PFADCNRFE  A010)CCNELTISTCL,J)sd=T10€)sI=9,NLIST)

pEADCNRF,4010) (KspLAGCI) , 121 ,NSMAX)

70 te(NPR . E0,0)GO Tn 8D
DEAD(NRF,4010)(Kpe(1),1%1,NPS)
50 1ECTERR,.FQ,0)G0 v 110

pEADCNRF,4020)CErp(1),151 ,NSMAX)

C
C
C %%% TNTERACTIVE UPDATING COUMMANDS
C
1

10 vALL=D
LWRITE(NW,115)
M= FARMATC(/2X+10H COMMAND 7 )
oFADC(NE4000)BUFEER
NET R |
rall CNPVER(B,A,RUFFER:N)
n 120 I=1,NCOMND
rALL COMPBCA(T) ,YNAMESC(LI4+4) ,1COMP)Y
1ECIcOMP _NE,L1)GD TO 120
YNDEX=T
a0 To 140
120 rPONTINYE
130 a0 TO 10%5
140 o N T T
* 1500,1200,3000, 110,270n0
*,2000,1800,1200,1200, %Un
*, 908, 9195, 920, 925, 93¢
w, 93§, 940
«*Y,INPEX
C
C %%% pROCFSS FLOWSHEET



200 WRITE(NW,205)
208 eORMAT(/ 46X 230 PROCESS FLOWSHEET pATA //2X»
#2194 NUMBER OF UNTTS IN THE PLANT: )
1=0
nEADCNRLULD) AN
MEMAvY=AN
c0R 1=1+1
NCOLMX=1
WRITE(NW,210)
210 ENRMATC(/2X212H UNTIT NAME : )
pEAD(NR£000)YBUFEER
=1
raLL COPYER(B,A,ruFFFR/N)
YE(NE FEQ _0)GO TO 230
e nO 245 J=1:NE
FALL COMPBCACT) +ENAME(J) ,1COMP)
rECIenMP _EQ,1)60 10 220
218 cONTINUE
a0 To 230
2éen WRITE(NW,225)
2¢8 cORMATC/2X,15H MoplFICATION | /)
224 NIEN
r=l=1
a0-_T0-23%5
Zip NESNF+1
FEOKAL L 1T 10)00" 40 33&
NEMAY=NEMAX+1
MEsSNFMAX
234 nil=NE
rALL COPYBC(ENAME (NE),ACT))
235 no 226 Je=1,NCOLPM
234 wpM(N,Jk)=0
WRITECNW,240)
1bM=1
240 cORMAT(Z2Y +16H INPUT STREAMS 1)
pEAD(NR,4O00)BUFEFER
N==1
rALL COPVER(R,A,RUFFFR,N)
tE(N_EO,.N)GO TO 245
nD- 240 K=1,N
rECNSMAX _EQ,0)G0 TO 250



275
280

¢85

290
295

C

C ww%w
C

300
305

tE(IPOMP EQ,1)G0 70 255
rONTINUE

NMSMAY=NSMAX+1

rall COPYBUSNAME(NSMAX) 1a(K))
1=NSMAX

NMCOLMY=NAOLMX+1
¥PMINU,NCOLMX) =Y

AONTTINUE

¥OMINU,1YSNU

URITE(NW,270)

FNRMAT (2% ,17H OUTPUT STREAMS ; )
PEAD(NR+4000)BUFEER

L

ralLl COPYER(B,A,RUFFER:N)
rE(N_EQ.0) GO TO 295

N 290 K=17.N

re(NeMAX _EQ,0)GO TO 280

nD 275 J=1,NSMAX

rALL COMPB(SNAME¢J),A¢K),I1COMP)
reCIcOMP EQ,9)G0 TO 285
rONTINUE

NSMAX=NSMAX+1

rAlLL COPYBCSNAME (NSMAX) ra(K))
j=NSMAX

NMOCOLMX=NCOLMX+1
wEMINY,NCOLMY) ==

CONTINUE
TE(NCOLMY,GT NCO | pPMINCOLPM=NCOLMX
NLIST=0

TE(KALL.FQ,10)G0 10 110

tFCI LT.MEMAX)GO 10 208
TECKALL,FQ,11)60 70 110
aSSIen 3200 TO KexlT

a0 To 1020

eOUIPMENTY PARAMETERS
WRITE(NW,305)

EORMAT(/LX219H UNTTS PARAMETFERS @
=1



307 WRITECNW, STO0YENAMECT)

310 cORMAT(/2X, 9% UNIT ¢+ +AR/2X,22H HOW MANY PARAMETERS 2)
nEAD(NR,4040)AN
1=AN
Pptd. 1L T.19260 To 325
MRITE(NW,3158)

515 rNRMAT (LY ,15H ARE You SURE 7)
pFADCNR4DOD)BUFFER
28SIaN 320 TO KA LER
c0-To 10060

320 YE(NN_FQ_1)G0 TO 307

325 MEMAT (1 ,2)=)
1eC) _EQ.N)GO TO =40
NEMAT (T 1 )=NPAR®Y
NMDAR=NPAR+J
MRITEC(NW,330)

330 eNRMAT(Z2Xr13H PARAMETERS 1 )
EADCNR,4060) CEENCK) ,X=NEMAT(1,1) ,NPAR)
1eE(KAalLL.FQ,10)G0 10 110

340 T=T+1
ve(1 . 1F.NEMAX)GO TO %07
vE(KALL.FQ@.11)60 70 110
rE(KALL,EQ,12)G0 0 2730
AGSTIaN 400 TO KEXIT

a0 Tn 1020
€
C #%x* oNUTINF NAMES
&
400 1=0
401 WRITEC(NW,405)
405 cDRMAT(/4Xs208 UNITS MODEL NAMES )
IAES WRITE(NW,415)

415 cARMAT(/2Xs42H TYpE THE MODEL NAME AFTER THE UNIT NAME &/)
418 1=1+1

W ITECNW,44S)YENAMEC])
420 nEAD(NB4000)YBUFFER

u=1

rAalLL COPVER(R,A,RUFFFR/N)

1PM=1

1FC(JSWTCHZ,EQ,1)60 TN 440

nn 425 J=1,21

rALL COMPBCACY) ,sMUDNCJ) ,1COMP)



URITE(NW,&30)
43n eORMAT(/2X/58H MOpEL REQUESTEp NOT IN LIBRARY, PLEASE CHOOSE ANOTH
*eR ONF /)
a0 To 420
L35 MNDULE(TY=)
L46 rALL COPVB(RNAME(1).,AC1))
445 FORMAT (2%, A8)
rECKALL,FQ,10)60 70 110
rE(T _LT.MEMAX)GD TO 418
tRT=1
TF(KALL,FQ,11)60 10 110
1F(KALL,FQ,12)G0 10 2740
ASSIaN 500 TO KEX1IT

EO—=EO—ruay
C
C *+% FrOMPONENTS
C
500 we=1

WRITEC(NW,S505)
505 eNRMAT(/4X+13H CoMPONENTS .« /)
MRITE(NW,510)
510 ENRMAT (2% 574 TOTAL NUMBER OF LIBRARY COMPONENTS )
eEADCNR £LO40) AN
wnComMp=An
NCTOT=NOCPOMP
TF(NOCOMP,EQ,0)GD TO 5§75
vad
WRITE(NW,5158)
3158 EORMAT(/2X:27H LirRARY COMPONENTS NAMES :/)
520 READI(NR4000)BUFFER
N==1
raLL COPYER(16+A,RUFFER!N)
==
NanN/2
AMCT1=NC+N=1T
n0 528 T=NC,NC1
vakK+?
t=2J+2
rALL COPYBC(VNAME(K) ,ACJ))
rALL COPYB(VNAME (k+1),AC1+1))



525

i

R

540

3458

550
558

554

559
560

265

PALL COPYBCPROPRT(I,1)/ACJ))

rALL COPVB(PROPRT (I, 2)/ACI+1))
NE=ENC+N

rE(NP, LE_NOCOMPYGOD TO 5€0

ne=0

oAUSE PROPT

&0 _To S35

nEADENRCAMP, 4010yNCOMP
pEAD(NRCOAMP,4010)NPROP
nEAD(NRCOMPX,4010INCOMPX
nFAD(NRCOMPX,4010)NPROPX

nd 540 I=1:NCOMP
nEADC(NRCOMP,4000)A(C1),AC2)
pEADCNRCOMPYX ,4000)A(3)

nn 5S40 J=1.NOCOMP

rALL COMPBCA(1) ,PROPRTC(J,1)s1COMP)
tE(leOMP _NE,1)60 10 540

rALL COMPBCAC2) ,pROPRT(J,2),1C0MP)
re(1rOMP _EQR,1)60 10 545

FONTINUE

0 _To 550

re(EpOPkT(J,3).6T.0,0)60 TO 550
Me=ENe+1
pEADCNRCOMP,4050) (PROPRT (I, M), M=5,NPROP)
sEAD(NRCOMPX ,4050) CPRTEXTRACI ,M) yM=1,NPROPX)
a0 To 550

pn 5585 M=3,NprOP
pEADCNRCOMP , 4050y 72

n0) 58& M=1,NPROUPX

pEADENROCOAMPX ,4050)27
tE(Ne EQ _NOCOMP)GD TO 575

FONTINUE

YE(NC.GE _NOCOMPYGN TO 575§

nn 570 I1=1.,NOCOMP
1e(PROPRT(!,3).67,0,0)G0 TO 570
WRITE(NW,S65)PROPRT (1,12 ,PRUPRT(],2)
cORMAT(/2X,2A8¢2%,43H IS NOT A RECOGNISED LIBRARY COMPONENT NAME/
wa¥X,17H PLEASFE CHanGE 1T/
pFAD(NR,4000)BUFEER

N=2

rALL COPVER(16:A,RUFFERIN)

rALL COPVEB(PROPRYT(I,1),AC1))



rALL COPYBC(YNAMEC(C)),AC1))
rALL COPYyB(YNAME ¢ 14+1) ,A(2))
570 rONTYNUE
r0 Tn 830
575 NSLMAX=NGLMAX+NOCQMP
REE MUNAME=NYNAME+NOrOMP+NOCOMP

enN T BON
C
C %#%% TYPE OF UNITS USep (RRITISH OR S.1.)
¢
580 WRITE(NW,585)

5858 FORMATC/2X, 400 WHYICH TYPE OF UNITS 7 (BRITISH OR 1))
590 pFADCNR,4O00DD0)BUFEER
v=1
rALL COPYER(R,A,BUFFERsN)Y
rALL COMPBCACT) ,uNAMESCIR),ICOMP)
1E(IrOMP _EQ,1)60 TO 596
rALL COMPBCA(1) ,yNAMES(10),ICOMP)
1F(IrOMP_EQ,.1)60 TO 507
WRITE(NW,505)
595 EORMAT(/2X.35H UNRECOGNISED ANSWER: PLEASE RETYPE/)
al T0 590
594 rUNITS=0
a0 Tn 89R
597 TUNITS=1
598 13=THNITS*S
rALL COPYB(VNAME(4) ,UNAME2(I3+1))
rALL COPYBCVNAME(K) ,UNAMER(IZ42))
rALL COPYBC(UNAMECR) ,YNAMF2(134+35))
16 CIUNITS ,EQ,0)Go TO S59Y0
nho 599 ]=1'NUCOMP
nROPeT(I,5)=PROPRT(],5)/14,.5
pROPRT(1 ,6)=PROPRYT(],8)/1,.8
pROPRT(I,7)=PROPRT(],7)/16,03
pROPRT(] ,8)=pROPRTY(I,R)/1.8
PRTEYTRACI ,1)=PRYEATRACI 1)/ &
TE(PPTEXTRA(CI,1) £Q,0,0)PRTEXTRACI,S)=(PRTEXTRACI,5)~32,0)/1_8
oRTEXTRACIB)=PRTEXTRACL,8)/1 58
PRTEXTRACI,29)=PRTEXTRACT,29)/1.8
nN 509 J=14,19



pROPRT(I,J)=PROPRT(T ,J)*2,325
590 PONTINUE
5900 YFC(KALL.FQ,12)G0 T0 2750

E KA G260 -"T0O- 110

peSTanN 600 TO KEXTT

an Tn 1020
C
C w«wx cTREAMS SPECIFICATIONS
g
600 1=0
601 WRITE(NW,605)

605 eNRMATC/4X,25H STREAMS SPECIFICATIONS ¢ /
*2¥,14H INPUT STREAMS 1)

607 r=1+1
TEC(KeEM(1,2).G6T,0)G60 TO AK£€5
WRITE(NW,B610)SNAME (D)

610 rPNRMAT(/2X,8H STREAM +AR/)

612 vm=1
r1=2C01=1)+«hNSLMAX
nd 620 J=1,NSLMAY
vaK+?
WRITECNW,615)VNAME(K) , VNAME(K+1)

515 FARMAT (2%, 2A8,3H 1)

620 BEAD(NR 4OLO)SMATRX(T1%d)
tECKALL.GT. 9. AND KALL.LT 1260 TO 110

625 1ECT _LT.NSMAX)GO TO 407
R ITE(NW,635)

635 EORMAT(/2X¢18H TTERATE STREAMS & /)
n 645 1=1,NSMAX
1ECKeFLAGCT)  NE _2)6G0 TO 445
WRITE(NKW,610)SNAMECT)
v==1
11=(1=1)«NSLMAX
no 640 J=1,NSLMAX
v=K+2
WRITEC(NW,815)VNAMECK) ,UNAME(K+1)

640 BEAD(NR,40L0)SMATRX (11+4J)

645 rONTINUE
tE(KALL.GT.9)GO TN 110
asSIan 700 TO KEX1T
a0 Tn 1020



o0
708

710

715

720

725

730

735
740

745

750

7558

760

ré6s

r7n

TFCLOOPN LT 1)G0 7O 735

URITE(NW,705)

EORMAT(/LXs22H SIMULATION CONTROLS :/)
MRITECNW,Z10)

EORMAT(Z2X»31H MAXTMUM PERCENTAGE TOLERANCE @)
PEADCNR,LODADYTOL

roLl=rnlL/100,

WRITE(NW,715)

FORMAT(2X,26H MAXYMUM NUMBER OF LOOPS : )
nEADENR,4OQLD) AN

ML 00pS=AN

MRTITECNW,720)

FORMAT (2X,37H IS A CONVERGENCE PROMUTER REQUIRED %)
ASSIGN 725 TO KApLER

DEAD(NR,4O000)BUEEER

en Tn 1000

TE(NOD . FQR_1)G0 TO 735

WRITE(NK,730)

cNRMAT(ZX+19H TYPE OF PROMOTER :)
PEADCNR»4DGD) AN

¥NNVpG=Ay

WRITE(NW,740)

FORMAT(2X,22H 1S TRACING REQUIRED ?)
READCNR+4000)BRUFEER

ASSIAN 745 TO KA)LER

0 Tn 10n0

TE(NO,FQ_1)G0 TO 755

WRITE(NW,750)

cNRMAT(Z2X,23K FREQUENCY 0F TRACING :)
READC(NR+LOGLO)AN

TTRACE=AN

TECLAOPN LT ,1)60 0 770

WRITE(NW,760)

ENRMAT (2X,26H IS NOGO OPTION REQUIRED ?)
nEAD(NR,4OO0)BUFEER

AR IGN 745 TO KALLER

0 To 1000

uNG0=1=NA

a0 Tn 78n

WRITFE(NW,775)



775 eORMAT(2Xr31H PLANT FLOW DIAGRAM SEWUENTIAL /
«7X,31¢ N0 CONTROI PARAMETERS REGUIRED /)
780 A8S16N 110 TO KEXIT

en To 1020
i
C %%% 1ISER-PPOVIDED PROPERTIES
C
800 WRITE(NW,815)

815 cNRMAT(/2Xs66H DO YOU WISh TO ADD OTHER COMPONENTS NOT IN THE PEET
+0ACK |1BRARY ?2)
pEADC(NP,4000)BUFEER
AasSTeN 820 TO KA LER
an Tn 1000
82n rE(NO.FQ_1)G0 TO 851
WRITF(NW,825)
828 EARMATC(/2X ) 14H HOW MANY MORE ?2)
nEADC(NRAD&O) AN
NMCMOpE=AN
WRITE(NK,850)
350 eNRMAT(/2X 19K COMPONENTS NAMES 1)
1 =0
835 pEAD(NR,4LDOOYBUFEER
M=
rALL COPYER(16+A,BUFFERIN)
|=NVNAME =1
paNDeOMP4 L
nn RBaD I=1.,N,2
vakK+1
p=J+2
rALL COPVYHCUNAMECY) ACL))
rALL COPYBCVNAME (J*1),AC01+1))
rALL COPYB(PROPRT(K,1)sAC]))
840 pALL COPVRB(PROPRT(K,2)A(1I+1))
NUNAME=NVNAME+N
nzhN/2
1=L*N
el LT.NCMORE)GD TO B33
vz
842 pAUSE USRPT
rnD Tn 8472
847 oFAD(NRCOMPT ,4010)NCOMP
WwPROPYI=NPROP



pFAD(NRUAMPT ,4U00YA(1)Y AL 2)
vaNOLOMP
nhD 844 J=1:.NCMORE
rakeq
rALL cOMPBCAC(Y1),PROPRT(K,1),1C00MP)
teECleOMP NE,1)G0 TO 844
cALL cOMPBC(A(2) ,pROPRT(K,2),1¢c0MP)
teCIcOMP _EQ 1360 TO 84S

844 rONTYINUE
a0 Tn Rb4é

845 1E(ARS(PROPRT(K,3)) ,6T.V.0)GO0 TU 846
NE=MNE+
RFAD(NRCAMPT ,4050) CPROPRT(K M) M= ,NPROP)
a0 Tn R&4R

846 nd RL7 M=3,NPROP

847 SFAD(NRCNMPY ,405n0)27

848 FONTINUE
TE(Ne GE _NCMORE)GD TN 835n
nO B4 T1=NOCOMP+q ,NOCOMP+NCMORE
TECARS(PROPRT(I,2Y) ,6T.U_0)GOD TO g4Y
MRITE(NW,565)PROPRT(1,1),PROPRT(I,2)
READ(NR,4000)RUFEER
\=2
rALL COPYERCR,A,RUFFER,N)Y
rALL COPYB(PROPRT(1,1),A(1))
rALL COPYB(PROPRT(I,2),A(2))
1=(NSIMAY+I)%2=1
rALL COPYBCVNAME()) ,A(1))
rALL COPYBC(YNAME¢)+1),A(2))

849 PONTINUE
a0 Tn R42

850 NYNAME=NYNAMESNCMOKE+NCMORE
METOT=NOPOMP+NCMORE
NSLMAX=NSLMAX+NCMNARE
1E(NPROPY,GT _NPRORINPROP=NPROPI

851 WRITE(NW,B52)

852  eNRMAT(/2X,49H DN YOU WISH TO INPUT ANY ApDITIONAL PROPERTIES ?)
pFADCNR,4U00)BUFEER
ASSIeaN 883 TO KAl LER
a0 To 1000



8572 1E(NA FQ_1)G0 TO 890
WRITECNW,855)
855 cARMAT(/2X,54H HOW MANY NTHER PROPERTIES FOR COMPONENTS IN LIBRARY
*2 )
oFADC(NR,404L0)AN
MUSRPPTEAN
tE(NUSRPPT.EN,U)GD TO 875
WRITE(NW,860)
860 eNRMAT(/2X142H TypE PPOPERTY pATA AFTER COMPONENTS NAMES /)
AN 870 1=1,NOCOMP
URITE(NW,B65)PROPRT (1,12 ,PROPRT(I,2)
B65 cNRMAT (2% ,2AR)
pEAD(NR,4060) (USERPPT(1+)) =1+ NUSRPPT)
870 AONTINUE
875 YE(NCMORE,EQ,(0)GN TO 8YV
WRITE(NW,B880)
880 cORMAT(/2X+47H HAW MANY ODTHER PROPERTIES FOR NEW COMPONENTS 2)
pEAD(NR 4040 AN
MIISR?2=AN
tE(NUSRZ LT ,1)60 1O 580
WRITE(NW,B60)
| =NYNAME-2*NCMORE=1
nh 828 1=1,NCMORF
t=L*?
1=NOCOMP &1
WRITE(NW,B865)VNAMECL) ,VNAMEC(L+T)
885 oEAD(NR,40A0) (USERPPT(J k) K=12sNUSRE)
rE(NUSRZ . GT,NUSRPPT)NUSKPPT=NUSRE
890 1§21
rPALL sSWTCHCJS,I®)
re(Is FQ 1)WRITE(NW,895)
895 cORMATC(/2X,643H MAKE SURE YOU UPDATE YOUR STREAM GUESSES 1/)

a0 Tn 580

C

C +%% TRACF

C

900 TE(N_GT.1)G60 70 903
YTRACF=0
a0 15110

9073 NE==g

rALL COPYERCR,A,RUFFERN)
TTRACE=A(2)



L wks FONVFRGENCE PRUMOTER

C

908 TE(N_GT,2)60 TO 910
vONVeGae1
a0 Tn 110

910 N==3
rALL COPYER(R,A,RUFFFR:N)
¢ONVRG=AC(S)

&0 T 110
C
C %#%%» TOLFRPANCF
C

918 N==3%
rAlLL COFYER(B,A,RUFFFR/N)
TNL=A(3) /100,

e0=—T0:=4910
C
C »%»x myMBER Of LODPS
£

Y0 Nm-?
rALL COPYER(B,A,RUFFFER/N)
vl 00pe=AC2)

0 Jo. 110
&
C %% vYPE OF UNITS USED
c
C RRITTISH UNITS
928 TUNITS=0
vAlLL=10
r0 Tn 598
o} Sl —LUNTTS
Y30 TUNITS=1
kAlLL=10
a0 TN S9R8
G

C #¥x nPTION TO GO ON ORp STOP 1F A LOOUP FAILS TD CONVERGE IN THE
C %%+ ePECTFIEN NUMBER pF LOOPS

C a0 ON CKEEPON) OPTION
935 M0GO=0



e0 To 110
(8 eTOP RUN (NOGD) OPTION
40 nNGO=1

a0 Tn 110

C

C «%% rHFCK ON YES/NO ANSWER
C

1000 w=t

rALL COPYER(&,A,BUFFFER:N)
oE B COMPB(A(13;VNAMES(15-ICOMP}
yECICOMP _EQ,1)G0 10 1010
rALL cDMnB(A(1)rvNﬂMEs(Z)uICOMP)
re(1r0OMP _EQG,1) G TO 1015
L'RITF(NU11005)

1065 enNRMAT(/2Xs,21H PLEASE RETYPE ANSWER/)
pEADCNR,LO00DD)RUFEER
en0 Tn 1000

C #ww N0 & 0 1F ANSWER IS VYES

1010 wn0o=0
e TN KA|LLER

C %%+ n0 = 1 1F ANSWER IS NU

10198 nn=1
e0 Tn KALLER

C wx* p¥IT OPTION

1020 wRITE(NW,1025)

1028 cORMATC/2X,7H EXTIT )
pEADCNR4000)BUFEER
a8STaN 1030 TO KALLER
0 Tn 1000

1030 ye(Nn_ FQ_0)G0 TO 3000
an T KEYIT

C »w* eRROR MESSAGES

10%5 weITE(NW,1040)

1040 eORMAT(/2X,34N UNRECOGNISED COMMANDs PLEASE RETYPE/)
a0 Tn 110

1045 weITE(NW,1050)

1050 enRMATC//2X,40H coMMAND NOT YET ALLUWED IN USER CONTEXT//)
070 110



"
1200 »nn 1205 121,10
FALL COMPB(A(2) ,UNAMES(€1+1),1C0MpP)
1ECIFOMP _EQ,1)60 1O 4210
1205 rONTINUE
e0 To 1075
1210 vALL=10
0 Tn (1400,3300,1300,1€15,1235,5500, 800,700,1550,1250),1
C
C wwr PHANGE STREAM =wa
o
1215 np 1220 1®1,NSMAY
rALL COMPBCA(N) ,aNAMEC(I) ,ICOMP)
rE(IrOMP _EQ,1)60 TO 1228
1220 e~ONTINUE
=1
1222 wWRITE(NW,1225)A(N)
1225 ©cORMAT(/2XsABs2X,63H 1S NOT A RECOGNIGED STREAM NAME, PLFASE RETyp
Pre THE STREAM NAME/)
READC(NR,4000)YRUFEER
n=1
rALL CORPYERCR,A,BUFFER:N)
1228 wRITE(NW,1229)
1229 pnRMAT(/)
a0 Tn A2
C
C %%%x PHANGF ROUTINE wew
C
T35 po 1240 121,NEMAY
rALL COMPBCACN) ,FNAME(]) ,1COMP)
rECIeDMP _EQ,1)6G0 T0 1245
1240 p,ONTINUE
8SSTeN 1235 T0 KTYPE
1242 wRITEC(NW,12446)A(N)
1244 eORMAT(/2X1AB,2X,60H 1S NOT A RECOGNISED UNIT NAMEs PLEASE RETYPE
* THE UNIT NAME /)
PEADI(NR,4OO0)BUFEER
w=1
rALL COPYER(B,A,RUFFER:N)



1245

C wwwx

1250

125§

1260
1245

1270
12758
1280

1285
1400

1295

C wwx

e0 Tn KTYPE
1=1=1
a0 Tn 404

rHANGF PARAMFTERg ===

rALL COMPBCA(1),yNAMES(12),1CO0MF)
tE(TeOMP _EQ,1)G0 1O 1310V

A0 1255 121 ,NEMAY

roLL COMPEBCA(N) ,FNAMEC(L) ,1COMP)
ve(IenMP _EQ,1)G60 70 1260
rANTINUE

ASSIGN 1250 TO KTVYPE

0 ToO 1242

WRITE(NW,1265)

eNRMAT(/2X,16H PARAMETER NO, )
pEAD(NR,404L0O)AN

|=AN

rn=0

te¢J _FO,N)GO TO 110
vECJ_LE.NEMAT(CI,2))6G0 TO 1290
I1D=J=NEMATC(I ,2)

MPAR=NPAR*ID

ve(1 _GE.NEMAX)GO TO 1290
vaNEMATC(T,1)+NEMATC(T,2)

no 1270 | 2K, NPAR=1D
eENCL&IDYSEEN(L)

nfh 1275 1=1,NEMAY
TEC(NEMAT(L21).GT NEMATCI,1)INEMAT(L21)=NEMAT(L,1)+ID
rONTINUE

rONTINUE

nO 1285 (=K, K+ID=1

eENCL ) =0 0

{=NEMAT (T 1) +0=1
WRITEC(NW,T295)EENCL)
EORMAT (X F15,6,3H )
pEAD(NR,LOLO0YEENCI)

NEMAT (T +2)sNEMAT (120410

a0 To 1240

rPHANGE UNMIT



1302

1304

13064

C %ww

1310

1320

1330

1340

C www
1350

135§

C

1400

1408

1440

rALL COPYBC(A(T),AC3))
1ECleOMP _NE _1)6G0 T0 1306

nO 1204 J=1,NEMaY

rall COMPBCA(T) ,FNAME(J) ,1COMP)
re(IcOMP _EQ,1)G0 T0 226
FONTINUE

ASSIGN 1202 TO KTYPE

&0 To 1242

WRITE(NW,1229)

0 Tn 212

tNPUT PARAMETERS

rall COPYBCACT)  ac¢d))

nd 1330 1=1,NEMAX

ralL COMPRCACT) ,FNAMEC]I) ,ICOMP)
re(IenNMP _EQ,1)G0 10 1340
PONTYINUE

ARSInAN 1320 TO KTVYPE

a0-TO 1242

valLL=10

60 -To 207

rHANGE COMPONENTe

TF(NOCOMP,EQ_0)Gn TO 500
nf 12558 1=21,N0COMP
pROPRPT(I,3)=0,0

e0 Tn 8500

rHANGF ALL

nN 14058 731;?

rall COMPB(A(3) ,VNAMES(ZA+]),1C0MpP)
TECIeNMP _EQ,1)G0 10 1410

FONTINUE

a0 Tn 10%5

vallL=11

a0 To (3500,800,700,500,300,400,600),1



C *#%*
1500
1501
1508

1510

C wws
1545

1520

1525

1530

1535
1540

G
C www
C
1550

1555

1560

1545

TYPE

MW=NWA

nn 1505 1=1,10

FALL COMPBCAC2),yNAMES(&1+1),1CUMP)
tE(1rDOMP _EQ,1)60 10 15810

rFONTINUE

60-—-T0=403%5

vALL=1?

a0 TO (1700.25!1,1600,1915,1SBU:1650,1045,2435.1670,1550),I

TYPE STREAM ===

nd 1820 1271, NSMAY

rALL COMPBCA(N) ,SNAME(I) ,1COMP)
re(IcnMP _EG,1)60 TO 1523
FONTINUE

1=7

ah Tn 1222

WRITE(NKW,1530)AN)
EORMATC(/2X,7H STeFAM 1éXr¢AB/)
11==1

11=C(1=1) *NSLMAX

A0 1535 J=1,NSLMaAY

1120142
URTTECNW,1540)VNAMECJT) rUNAME(JT+1) ¢ SMATRX(I144)
FORMAT (X1 2A8,2X,F15,5)

&0 Tn 110

TVYPE PARAMETERS ===

nf) 18585 1=1,NEMAY

rALL COMPBCACN) ,ENAME(I),I1COMP)
1e(IrOMF _EQ,1)60 TO 156V
rONTINUE

ASSIGN 1550 TO KTYPE

a0 Tn 12642

| =NEMATCT 1)

mM=NEMAT(1,2)
WRITECNW,1565)YA0N) v M
EORMAT(/2X,7H UNTT (AB,2Xs5H HAS ,13,11H PARAMETERS
rE(M _EG,.N)GO TO 110

/)



c0 0 110
C %*%*x TYPE ROUTINE ===

1580 nn 18RS 1=1,NEMAY
rALL COMPBCACN) ,FNAME (1) ,1C0MP)
re(IcOMP _EQG,1)G6G0 TO0 1590
1585 A~ONTINUE
aSSIGN 1580 TO KTVYPE
e0=TO 1242
1500 WRITE(NW,1595)A(N) RNAMEC(I)
1395 eNRMAT(/2X/s6H UNTT ,A8/¢4H IS REPRESENTED BY MODEL,2X,A8)

e0 Tn 110
G
C %%% TYPE |NIT ===
C

1600 nD 1405 1=1,NEMAY
rALL COMPRCA(N) ,ENAMECI) ,1C0MP)
te(IcOMP EQ,1)G0 70 1410
1608 rONTINUE
ASSIGN 1400 TO KTVYPE
T =Tk
1610 wRITE(NW,1615)ACN)
16158 cNRMAT(/2X+6H UNYT ,A8/)
nO 14620 Jy=2,NCULpM
jesKpMCT ,J)
1ECJK,LE_O0)GO TO 1630
11=J=1
1620 MRITF(NW,1625)J1,eNAMF(JK)
1625 eNRMAT(2Y 18K INPUT STRFEAM NO.s12,¢X,A8)
1630 nn 1435 w=J),NCOLDM
AKk=TARS (¢ PM(T ,K))
1ECJr . FQ _0)GND TO 110
112K=)+1
1635 WRITF(NW,1640)J1,SNAME(JK)
1640 ENRMAT(Z2X,18H OUTPUT STREAM NO.+I12,2X,ARB)
20 -To 110

C %%+ TYPE PREFERRED AND ITERATE STREAMS



1650 wWwRITE(NW,1655)
1655 eNRMAT(//4X,30H PREFFRREN AND ITERATE STREAMS /)
nO 14465 1=21,NSMAX
vEC(KSELAGCI) NE,2)G0 TO 1665
WRITE(NW,1530)SNAMEC(T)
1==1
y1=2C1=1)*NSLMAX
nn 1460 k=1, NSLMAY
1= %2
1640 uQTTF(NN.15&n}VNAME(J):VNAME(J*1J,SHATRK(I1*K)
1645 rONTINUE

r0 To 110
€
C w%* TYPE COMPONENTS
C

16720 wRITE(NW,1675)

1675 eNRMAT(//4X,11H cOMPONENTS /)
re(NOCOMB,EQ,0)2GN TO 1685
rE(NATOT EQ,0)NCTOT=NOCOMP
no 1480 J=1,NCTOT

1680 wRITEC(ANW,1690)PROPRT(I¢1),PROPRT(,2)
a0 TOo 110

1685 WRITE(NW,1695)
0 To 410

1690 e0NRMAT(2X,2AR)

1605 cORMAT(/2Xs26H No COMPONENTS READ IN YET /)

C *wx TYPE ALL %%

1700 n0 1705 1=21,7
AALL COMPBCAC(E) ,VNAMES(E4+1),1C0MpP)
vyeECTEOMP _EQ,1)G0 TO 1710

1705 r~ONTINUE
a0 Tn 1025

1710  «ALL=10
a0 Tn (1650;10#5.?435,1°70p2316:‘3?5.2180):I

c

s oI NT—=—PRINT=REL
&

1800 wu=NWwe

a0 T0 1501



1850 wpRITE(NW,T1855)
1855 ©eNRMAT(2X,'TYPE THE FRRUR PERCENTAGE AFTER THE STREAM NAME'/)
om0 1845 1=1.NSMAY
WRITF(NW,1880)SNAME (1)
1T840 ©eNRMAT(ZY,AR)
READCNR,LOLOIERRCYT)
eERR(Y)=ERR(I) /100,
1845 p,PANTINUE

f0-T0O 110
C
C nATA ECHNA
C

2000 rONTINUE
2001 wRITECNWAI,20085)TITLE
¢UNS  eARMATC(//////1X,10AR/1X1ROCTHR)/)
ASSIAN 2015 TO KaLLlER
s Tn 3000
2015 wRITE(NW1,2020)
2020 ©eORMAT(//10X,15H PROCESS MATRIX/11Xs14(1Hw) /)
nfd 2110 1=1,NEMAY
re(KeM(I,1),8Q.0)6¢0 1D €110
WRITE(NWT,2035)ENAMECT)
2035 cNRMAT(/10X,13H yNIT NAME : ,a8)
no 2070 J=2,NCOLPM
aKkEKpM T, )
relJK. LT 1060 TO 2075
11M=J=1
2060 wRITE(NW1,2065)J1,SNAMECJK)
065 eORMAT(15X,184 INPUT STREAM NO,,12/5x,A8)
2070 p,ONTINUE
20?8 no 2105 ¥=J,15
1k=1ARS (kPM(T,K))
tECJe LT 1060 TO 2110
15K+l
WRITECNWY ,2100)K1 ,SNAME(JK)
100 ©eNRMAT(15X,18H OyTPUT STREAM NO,,12/5y,AB)
2105 prFONTTIMUE
2110 P~ONTINUE
2115 uwRITE(NWY,2120)



2120

2140

2150

2170
2175
2180
2185

2230

2255
22¢ko
2245
2270

2295

2310

254§

FNRMAT(//10X,14H PLANT FEEDS ¢ /11X,13C1H*)/)
ny 2140 1=1,NSMAX
TECKSEM(T,2)  EQ, 0 AND KSEM(I,3).NE.V)
*URTTE(NWY 2175)SNAMECT)

rANTINUE

WRITE(NWT ,2150)

eNRMAT(//10X,16H pLANT OUTPUTS ¢ /11%+15(1H%) /)
nn 2470 1=1,NSMAX
vEC(KeEM(T,3) . EQ,0_AND, KSEM(I,2).,NE.V)
«URITE(NKY ,2175)SNAME(CT)

rPONTINUE

eNRMAT(TAXAR)
WRITE(NWY,2185)

eNRMATC(/ 210X, 14H STREAM MATRIXZTIX2T13C1H*))
MLM=NSMAX/S
AMSNSMAX=NLM*3

rE(NIM LT.1)G0 Tn 2270

11s=2

nf 2265 1=1,NLM

1121143

12211442

URITE(NWY ,2230) CSNAME(K) ,K=11,14)
CORMAT(//32X,3(7x,A8)/)

=

ne 22460 J=1,NSLMAY

11=J1+2
unITrth1.ZZSSJUNAME(J1J,UNAM5<J1+1),csmATRX((L-Q)sztnhx+J)
LL=211,12)

FARMAT(11X,2AB24%,3F15.2)

rFONTINUE

rPONTINUE

vE(NM FQ_0)GO TO 2315

Ml M=ZwNLM+1

WRTTECNW] ¢ 2230) CSNAME(K) , K=NLMs NSMAX)

RE L

WRITE(NWA ,2295)

eNRMAT(10X)

A0 2310 JSTNSLMaAX

11=2J1+2
mnITF(NHﬁ:22553VNAME(J1’-VNﬁME(J1+1J.(SM!TRX(tL'1)*NsLMAKtJ)
;. L3NILM, NSMAX)

e fKall . eT. 9GO0 T 110

-



TEF(NPAR.GT.0)YGY Tn 2330
WRITEC(NWT,2325)
€525 rORMAT(/10X,S04 #»+« NO PARAMETERS HAVE BEEN GIVEN FOR THE UNITS %4
* /)
a0 Tn 2375
2330 np 2TA0 1=1,NEMAX
1=NEMATC(T,1)
v=NEMAT(1,2)
1F(K_FO,N)G0 TO 2350
=K+ =1
WMRITE(NWA»2340)ENAMECT) r CEENCL) rL=drK)
2340 cORMAT(/10X,A8¢2%,4F15.5,7¢/20X14F15,5))
a0 Tn 2340
2358p WRITE(NWA 23700 ENAMECT)
2370 eNRMAT(/10X,A8,5%,"HAS N0 PARAMETERSH)
2340 Pr~ONTINUE
2375 r¢ (kALL_GT.9)GO 10 110
23578 WRITE(NWA,2380)
2380 EeORMAT(//10X,25H UNITS AND MODELS NAMES/11X,22C1H%)/)
1elIpT . GT,.0)6G0 Tn 2385
WRITECNWY y2386)
2386 eNRMAT(/40X,38H «w MODEL NAMES HAVE NOT BEEN GIVEN *# /)
e Tn 2400
¢3R5 nn 2390 1=1,NEMAY
rALL COMPB(RNAME(1),2ERU,I1C0MP)
YECIPOMP _EQ,1)G0 T0 2387
WRITF(NWA 2 2395)FENAME(T) rRNAMECI)
EO=TH=23940
2387 wWRITE(NW1,238B)ENAMECT)
2588 ENRMAT(10X,'UNITY,2X,4822X,' HAS NO MODEL ASSIGNED TO ITr)
2390 er,ONTINUE
2395 CcORMAT(INX 6H UNTIT ,2X,AR,2X,24H REPRESENTED 8Y ROUTINE ,2X,AB)
2400  vyRE(KALL,GT.9)GO0 tn 110
WRITE(NWY ,2405)
2405 e0RMAT(//10X,19H PRORLEM DIMENSIONS/14X,18C1Hw)/)
WRTTEINWA s 2415)NEMAX, NSMaX, NOCOMP , NS L MAX
€415 eNRMAT(/10X,18H NUMBER Ur UNITS = ,18
1710X,20H NUMBER ng STREAMS = ,]6
2/10X,26H NUMBER OF COMPUNENTS = ,12
3/710X,17H STREAM | ENGTH = ,19



24158
2640

2450

2hk5
2470

2LRD
2485

24RA
2490
2495

2407
2498

€500

2510
¢515
2520

2521
2370

2540
2545

2570
2575

2590
2595

* Y

-

vECLADPN _LT,1)60 10 2480

WRITE(NWY 12640)

eARMAT(//10X,1/H PRORLEM CONTROLS/11X,16(1H*)/)
WRITE(NWY,2450)N 1 00PS, TU|

cARMATCINX34H MAxIMUM NUMBER OF 00ps ALLOWED = 157
AnX,204 TOLERANCE ALLOWED = ,F10.5/)
rE(KONYRE,GT 0)Go TO 2480

WRITE(NWY,26470)

cARMATC(INX,29H CONVERGENCE PROMOTER NOT SET)
0 Tn 26400

WRITEC(NWT 2685) KONVRG

FARMAT(10X,25H CONVERGENCE PROMUTER NO.,12/4H SET)
a0 Tn 2490

WwRITE(NWY ,775)

tECITRACE)2510+2495,2491

MRITE(NW1,.2500)

a0 Ta 2520

WRITE(NWT »2498) ITRACE

cARMAT(10X,17H TeaCE SET EVERY +13,0H LOOpS/)
cARMAT(10X,23H TeaCE SET ON ALL UNITS /)

ad Tn 2520

WeITE(NWY,2515)

cARMAT (10X, 21H TRACE OPTION NOT SET /)
r;(KaLL.GT.9)GU TO 110

YEC(NLIST.GT,U)XGO 10 254V

UMRITFE(NW1 »2530)

CORMATC(/40X,28H cALCULATION ORDER NUT GIVEN/11XK227C1H)/)
an Tn 2620

WRITE(NWY ,2545)

cARMAT(/10X,18H CcALCULATION ORDER/11X,17(1H*))
1SEQ=2=NFLIST(1,2)

nn 2415 1=21,NLIST

re2sNELIST(I,2) /2

1E(182=18E0)2570,2605,2290

WRITE(NWY ,2575)

eNRMAT(/12X,15H SEQUENTIAL SET/)

TSEQR=0

en To 2605

welTE(NWT,2595)

pNRMAT(/12X,13H ReCYCLE 1 00P/)

vy CcEN=11



- -t MR BEL Y 2 LMY BASME.. N BTN THAN Mol TN

2615 rONTINUE
2620 tE(KALL.EQ,12)G0 70 110
WRITE(NWY ,2625)
2625 cORMAT(////30X+17H END UF DATA ECHO /31X, T6C1R*) 71/ /)
re(INW . EN,T1)IG0 Tn 2630
TNUW=1
MW EN
NWT=NW?
an Tn 2001
2630 wnwil=nW
TNW=EN
e0 Tn 110

C #xx PALCULATE (STUREF THE DATA)

2700 wALL=12
TERR=N=¢
TF(NPAR,GT,.1)60 1p 2730
WRITE(NW,2725)
€725 ENRMAT(/2Xs16H Yww WARNING *ww/2X, 394 *uw PARAMETERS (ISTS NOT YTt
T INPUT #*ww/)
e0 Tn 300
27%0 1F(IRT.E0.1)G0 To 2740
WRITF(NW,27%5)
2735 eORMAT(/2X,16H %*ww WARNING www /2X, 554 w%% MOpDELS NAMES NOT YVET 1N
NDUT www/)
0 Tn 400
2740 yE(NCTOT_GT,0)G0 7O 2750
URITE(NW,2745)
P45  eNRMAT(/2X116H *%w WARNING *ww/gX,39H www COMPONENTS NAMES NOT YeT
T INPUT daw/)
a0 To 500
2750 yE(NLIST.GT,0)60 10 2800
WRITE(NW,2755)
2755 eNRMAT(/2X 16H *ww WARNING %ww/gX,45H wun COMPUTATIONAL SEQUENCE N
NOT YFT INPUT www/)y
an Tn 3300
2800 WRITFE(NW,2805)
2805 ©eNRMAT(/2X,60H *%% ALL DATA AVAILABLE AND WILL BE STORED FOR LATER



5 UUSE wwk/2X,46H »w* THE FXECUTIVE PROGRAM IS BEING LOADED *#%w//)
TE(NLIST 6T, 0060 10O 3040
4SSIaN 3040 TO KALLER

C

C w#%*% NRATA |OGGER

C

C wxwx% PREATING THE STREAM CONNECTION MATRIX
5

3000 nn 3005 1=1,NEMAY
n0 3005 J=1.3
3005 vSsFEM(1,J)s0
A0 3035 1=1,NEMAY
re(KpM(I,1) . FQ.0Y60 TO 3035
1=KPM(T 1)
an 3030 ¥=2,NCOLPM
rEC(KoM(],K))3015,3035,3010
5010 | =KPM(T.k)
YREM(] ,3)=d
a0 To 3025
3018 ==KoM(]l,X)
KSEMcL ,2)=
30258 wSEMeL,1)=L
30%0 e,~ONTINUE
3035 PONTINUE
re(INDEX EQ,3)G0 1O 304U
en TO KALLER

C

C w%% QENDING THE DATA 71O THE (0G FILE
c

5040 oAUSF FILEA

e Tn RO4S
3045 WRITF(NWE 4000)TTITLE

unITp(mu;.au1oJNFMAX.NSMnx.NOCUMP.NSLMAXsNPAn.NCOLPM.KOanG.

*MDS:TTP#PE:NLUUPR.NLIST!NVNAMErNPROP.MOGO.lUM[TS.NUSRDPT.NCToT

%, NPROPX,1RT,IEFER

WRITECNWE,4020)TOL

R TTE(NWE4000) CSNAMECT) , 121 ,NSMAX)

WRITE(NWE,4000) CENAME(T) ,1=1,NEMAX)

1e(1rT . E0,0)G0 To 3060

WRITECNWE ,4000) (RNAMECI) , 121 ,NEMAX)

WRITE(NWE4010) (MODULECT) 2151 ,NEMAX)
040 olTe(NWE,L0D0) CUNAMECT) , 121 ,NVNAME)



ML L ANTFITPVVUVELIRUTDNIAL TP RUTrNYLsrfs)
WRITE(NWE 40200 (PROPRT(I ,J)sJ=5,NpROP)
3070 man:(NN:;&O?O)(ppTExTRﬁ(I,J),J=1,anopx)
3080 r1e(NusePPT,.Fq,U)60 TO 3100
no 3090 1=1,NCTOT
3090 wRITE(NWE,4020) CUSERPPT Y, ), y=1/NUSRPPT)
3100 uQITF(Mw:'£010)((KPM(I,J).J=1,NLULPM),1.1,NEHlx)
uﬂlTFwat;¢U10)((KSEM(IIJJ,J:1,5),[=1'Nsnlx)
59110 wRITE(NWE,4020) (SMATRXCI) 121 ,NSLMAX%NSMAX)
3120 te(NpAR,I1T.1)G0 vo 3130
URTTE(NWE,4020) CFEN(I)s1=1,NPAR)
MRITE(NWELADT10) CONEMATCI, 0)0J=102) 0,121, NEMAX)
3130 1e(N11ST . EQ,0)G0 7O 3140
MRITEONWE, 4010 CONELISTCr,0),0%142)01=1,NLIST)
: WRITF(NWE,4010) (kcFLAGCL)Y, 151,NSMAX)
3140 re(NPS . En,0)G0 Tn 3145
WRITE(NWE 4010) (vpSC1) s I=1,NPS)
3145 1eCI1FRR.FQ,.0)G0 v 3450
WRITE(NWEL4020) CERRCT) s 1=1,NSMAK)

i

C

5150 rtrCINDEX_EQ, 3)G0 TO 3169
TRETURN=-1
1F(JQUTCHZ,EQ,T,AND, IPM.EQ,.1)RETURN
eTOP

3960 oAUSE FXIT

C

C

¢

C www SFR-PROYIDED CALCULATIUN ORDER

C

3500 wRITE(NW,3305)
3305 p0ORMAT(/2X,50H DO YOU WISH TO INPUT YOUR OWN CALCULATION ORDER ?
* Y
ASSIeN 33210 TO KA LER
pFAD(NR+LOODO)BUFEER
a0 To 1000
3310 1e(NO.FQ.1)G0 To 3500
3312 WRITE(NW,3%15)
3315 pORMAT(/2X,8H URpER :/)



3320

5325

3330

333§
3340

3345

3350

3358

33460

33458

LL9A

oEAD(NR+4OOO)BUFEER

L

pALL CNPYER(B,A,BUFFERIN)

1=4

FALL COMP(T1,AC1),1,VNAMES(3),1)
tEC(I _NE,A4)G0 TO 3330

1CFEQ=?

180=1

an To 3335

1=%

te(1 _NE,R)GO TO 3335

1SFQ=1

18G=1

TEC(NNE . LT.2)GO Tn 3340
MELIST(NNE=1,2)=%

nO 3365 U=1.N

reCISO.NF,1)G0 Tn 3345

18Q=0

a0 To 3345

nn 3350 k=1 ,NEMAY

rPALL COMBRCACJS) ,ENAME(K),ICOMP)
1e(1cOMP _E0,1)G0 7O 3360
rONTTINUE

WRITE(NW,3355)A (L)
rARMAT (/22X AB,2X,30H 1S NOT A RECOGNISED UNIT NAME /
«2Xs40H PLEASE RETYPE JUST THIS UNIT NAME AGAIN/)
oEAD(NR,4000)BUFEER

u=1

rALL COPYER(R,B,BUFFER,M)

rALL COPYB(ACJ),R (1))

j=)=1

a0 To 3345

NELIST(NNE,T1)=K
MELIST(NNE,2)=1SFQ

MNEENNE+1

fONTINUE

Ml IST=NNE=1

re(N| 18T LT, NEMAYXYGO TO 3320
vz(NsLISr(NLlsT,Q).EQ.ZJuELlsT(NLlsT,g)-B
WRITE(NW,3570)

eI iaY - ARH - YTERATE STREAME I X, TR HOW-MANY /)



L A 2Y WM s WA > % % W | ¥ J g 0 * B

WRITE(NW,3375)
3375 e0ORMAT(2X+18H ITERATF STREAMS :/)
=0
3380 ncAD(NR/,LOON)BUFEER
NETR |
raAlLL COPYER(R,A,RUFFER!N)
te(N_FO,N)G0 TU 3380
nn 3400 1=1,N
no 33IRS =1 ,NSMAYX
rALL COMPB(SNAME()),ACI),1C0MpP)
relIrOMP _ER,1)G60 YO 3395
5385 rONTINUE
HRITE(NW,3390)A(T)
35390 eNRMATC/2X,AB,2X,32H 1S NOT A RECOGNISED STREAM NAME /
*2X, 420 PLEASE RETYPE JUST THIS STREAM NAME AGAIN /)
READ(NR,4Q000)BUFEER
m=1
rALL COPYER(CR,B,RyFFER,M)
rALL COPYBCACI),n¢1))
1=1l=1
an To 3400
5595 wpS(v+1)=J
vSFLAG(IY=2
3400 rONTINUE
v=KsN
TF(K,LT,NPS)GO To 3380
ASSIeN 300 TO KeExYT
36405 rr(KALL.FQ,12)G60 YO 2800
re(KALL,AT,.9)G0 0 110
a0 Tn 1020

C %*%* yQER DNEg NOT PROVIDE THE CALCULATION ORDER

3500 asS1aN 3510 YO KALLER
a0-To 3000

3510 no 3520 1=1,NSMAY
TROKQEMCT,2) . 6T,0)60 TO 3520
¥SFELAGCIY=T

3520 rONTINUE



3530

[

4000
4010
4020
4030
4040
4050
4060
4500
64510

Wl

10

TRETURN=1

nETUBN

vE(KALL,F@,12)G0 1O 2800
reC(KaLL.6T,9)60 1O 110
ASSIaN 300 TO KEXIT

a0 To 1020

eNRMATS

eNRMAT(1NAB)

cNRMAT(1415)

rORMAT(5F1S5,7)

eNRMATCIN)

eNRMATC1EY15,7)

eNBMATC3NFD,0)

CARMAT(/ /20X, 27H wwww PEETPACK MK, 1 wwax
cARMAT(/4Xs19H CASE STUDY TITLE @ )

enND
cUBROUTINE COPYER(M,A,B¢NCOPY)

NIMENSTON FORMS(2),FORM(Z)

NnIMENSTION 4€20),8(¢10),5P(2)

nATA FORM/BH( , 8H ' BHXe1£0,0)/
nATA SP/RH r8H /

rALL COPVBCAC1),sp(1))
1e(NCOPY21)1,2:3

A==

MOOPV==NAORY=1

aO0=T0—-5

Me0OPy=81

we=0

v=1

u=1

a0 A0 121,30

1=1

rALL COMPCJ,BC1),1,8P(12,1)
rECIY10,10,20

ALl COPY(T ACN) ,keB(1)21)

-~ F s o aYetEN YO A

/)



30

40
520

60
70

100
101

110

10

20

| =M=y &1
TECLYSN 50,40

FALL COPYCL,ACN) ,keSP(1),1)

¥=1

M=N+M/8
1E(N=NCOPY)E0,60,70
rONTINUE
te(NC.GE_0)GO TO 110
t=l=1

HRITF(R,100)1
ENRMAT(IR)
oFAD(R,1N1)FORM(2)
cORMATCAR)
DEAD(Z7,FARM)A(NCADY +4)
NEOPY=N=1

snETURpN

cND

cUBROAUTINE ORDER(NR,NW)

NIMENSTION LOOP(20,30),1P¢30),1STBUF(3n),VNAM

*#a(20y,B(20)
cOMMON

FS(<) ,BUFFER(10),

*womczn.aa.xscLAGrsoa.xSEMtsu.sir"ELlsrtso,e).tPS(1U>.
*mcMAY.NSMAX.NCOLPMrNL!ST-NPSfNLUOPS!ENAME(SO):SNAME(SOJ
rOMMON /ARDR/ 1H(30a30)rKFLAG1rLUOPN;NE1'IEJKEFLAG(30}

nATA YNAMES/RHYEg

nl 5 K=1,NSMAX
vSFLAG(KY=D
1=KSEM(K,2)
1=KSEM(CK,3)
IRTBUF(KY=T #1004+
nd 20 1=1,NEMAX
rp(I)y=0

nh 10 154,20
LO0OPC),1)80

Ao 20 J=1,NEMAX
tHCI,J)=0
FONTINUE

rBHND

/



Ly A o ]

+%% EC 1 *kk
N1 00pg=l
v=1

p{1y=1

suk—FC 2 Wik

W oo

0 a=TP(K)
nH S0 J=2,NCOLPM
l.‘-KpH(NrJ)
reCL_EQ,.N)GO TO 70
yeCL_LT.0)GO TO 590
l!KSFH(LiS)
vECL_LE.,TPC1))GO TO 50
nn 40 M=1.NEMAX
rECL_ED, IR(M))GO 70 50
r=1P¢K)
re(L_FO,IH(I ,M))GO0 TO 5¢

40 AONTINUE
n0 To &0

50 FONTTINUE
20 Tn 70

4610 g=K+1

vel{Ky=l

e0 To 30

& ek Fl‘ T ok

~NO0O O

0 n=lP(K)
A0 BO J=2:NCOLPM
| ==KpM(N,J)
veCL.FO.0)GO TU 140
relL. LT.N)GO TO 8N
| =KSEMCL 3D
reCIp¢1) EQ,L)GO TO 90
30 rONTINUE
A0 Tn 110

90 NLOOPS=N|LOOPS+1
— e % MEMAY



110 TF(K_FR,1)G60 TO 150
E=Re)
nn 120 M=1,NEMAX
120 THCL,MY=n
1=1PcKk=1)
RN 130 M=1:NEMAX
tECIHCL/M),LEQ,0)G0 TO 160
130 FONTINUE

C
140 THCL M Yl PCK)
rp(Ky=n
rek=1
e To 30
£
C wk®  FL B deww
G
150 rECIP(1) GE,NEMAY)YGO TO 180

1P(1y=TP¢1)+1
ve=1
N 140 I=1,NEMAX
A0 140 J=1,NEMAYX
160 THCTL, ) =0
20 _To %0
5
180 TF(NLOOPS,GT 006N TO 185
WRITE(NW,T184)
184 FORMAT(2X,31H PLANT FILOW DIAGRAM SEQUENTIAL /
*2X+,2RH NO ITERATF STREAMS REQUIREp /)
e Tn 1500
1884 Al 190 I=1,NFMAX
nd 190 J=1,NEMAX
190 tHCL,J)=n
éin nn 270 L=1,NLOOPS
no 220 1871 ,NEMAY
1ECLADRPC) 1) ,6T,0)G0 TO 210
tP(lY=1P¢Y)
a0 -T0 230
2110 1e(TYy=1LO0NRPCL,T1)



| NOPEL,1Y=0
£2é2n rONTINUE
23n 1=1=1
nn 240 J=1,1
11=108(J))
j2=1p(J*1)
1eTe 1x100+J2
rp(J)=0
nn 240 K=1,NSMAX
yEC(ISTRUF(K) (EQ 18T)GO To 250
240 rPONTINUE

2sn 1 NOP (L. K)E

260 PONTINUE
1p(la1)=0

270 rONTINUE

C

C %% cUMULATIVE MATRIX

C

NI CUME=NLOOPRS
vzl
nh 480 T=1.NLCUM|L

400 nO LLD J=1,NEMAX
yECIHCTI J) LT, 1)60 TO 440
ve€l _GE.MLCUMLIGO T0 46V
nf 420 Kel#1,NLCUML
rECIH(K ) LT, 1060 TO 430
no 420 L=t s NEMAX
I, L)STHCT, L) +THiK, L)
THK,L)=0
vE(K_EO,NLCUML)GO TO 420
nf 610 M=K+1,NLCUML

410 tH(Mal, LYRIH(ML)Y

420 rFONTINUE

428 n=1
MiLCUM =N CUML =T

430 rONTINUE

Lbn rONTINUE
rE(N_FO,0)GO TO 450
m=ll
en Tn 400

I A —mbkiT ettt



500
C wuwn
1000

C weww

1100
1108

C *www
C www
1110

1120
1130

1140
1150
1160
1170
1180
100

1200

h SN B SR A

,;rpucl»J).sf.uyxucr.NEM4x+1).xntr:ﬁsmnx+1J+1
rONTINUE

SEARCH FOR ITERATE STREAMS TO CUT ALL LOOPS

Ng=0

N]==1

GET NUMBER OF LOOPS IN WHICH EACH STREAM IS INVOLVED
a0 1105 1=1,NSHMAY

1 DOP(NLONPS+1,1)=0

no 1100 1 =1,NLUODS

tECLOOPC)L 1) EQ, 2L00OPCL, 1) =1
FOOP(NLONPS+1,1)=1 000 (NLOOPS+11)4L00PC(L,Y)

rONTINUE

FLAG PREFERRED STREAMS 100 IN ROW N_LOOPS+1 OF ITERATE STREAM SEARCH

MATRTX

TE(NPSYT1130,1150,1110

pn 1120 1=1,NPS

1=KPs (1)

I DDPC(NLOOPS+1,d)=NLO0OPS*1
NI=NT+1

nn 1230 1=1,NSMAY

1=0

TECLOOP(NLOOPS*+1 ,1)=N1)1230,11640,1250
NS=NGg a1
TE(N1)Y1220,1230,4150

nt 1200 =1 ,NL0OpPS
TECLNOPCa,1321€00,1200,1160
nn 1190 ¥=1,MSMAY
1F(K=1)1170,11%0,4170
TECLOADRC ), K)  NE_ 4360 TO 1190
1009(0.':1).2

el

60 Tn 1200

rOMTINUE

e0-T6 1220

rONTINUE



veCJI=N1Y1220,1210:1210
1210 1 nOP(nNLOOPS*+1,1)=0
c0 Tn 1230
1220 |009fNLDnPS+1,1)=100
no 1225 a=1,NL0OPRS
retLapPCi,1) . EQ 2yLOORCY, 1) =1
1228 FONTINUE
1220 r~ONTINUE
tE(NS . LT _NSMAXIGO T0 1120

C www | 1ST PREFERRED STREAMS

1225 WRITE(NW,1240)
1240 cORMAT(/2X,28H L1ST OF PREFERRED STREAMS 1)
NpS=0
nd 1250 1%1,NSMAYX
TECLAOP(NLOOPS*1,1) ,1LT.1)G0 TO 1250
WRITE (W, 1245)SNAMECT)
1245 rORMAT(ZY.,AB)
1250 rONTINUE

C ssx PHECK WITH USER rOR ACCEPTANCE OF PREFERRED STREAMS

WRITE(NK,1255)
1255 eORMAT(/2X,21H DO YOU ACCEPT THEM ?)
1260 DnEADCNR 1265)BUFFEER
1245 cOPMAT(10AR)
Mz
FALL COPVERCB,A,RUFFER:N)
rALL compatA(1J.v&AMES(1).ICOMP}
yE(IrOMP _EQ,1)60 70 1360
ralLl Can8£A(1).UN&MES(t);ICOHP}
rE(1pOMP EQ,1)60 TO 1292
URITECNW,1270)
1270  eORMAT(/2X,32H P|FASF RETYPE YOUR ANSWER AGAIN /)
a0 Tn 1240
1208 wRITE(NW,1300)
1300 eNRMAT(/2X,50H HOW MANY PREFERRED STRpAMS DO YOU WISH TO INPUT 7)
pEAD(NR1305)PS
13505 eORMAT(FO0,0)
npS=pS

e ————

e -l Lim A R sa



TE(NRS En,0)G0 To 1340
WRITE(NW,1310)
1310 cORMAT(/2X,34H NAMES OF vOUR PREFERRED STREAMS : )
vzl
1315 oFEAD(NR,1265)BUFEER
bz
rALL COPYERCB,A,aUFFERsN)
TF(N_EQ,0)GO0 TO 1315
AD 1350 189 ,N
nn 1320  J=1,NSMAY
rALL COMPBCACTI) ,SNAMECJ),1C0MP)
TE(IPOMP _EQ,1)60 TO 1345
1320 rFONTINUE
WRITE(NW,1325)A (1)
1325 cORMATC(/2Xs AR, ZX,%2H 1S NOT A RECOGNISED STREAM NAME 7
*2Xe42H PLEASE RETYPE JUST THIS STREAM NAME AGAIN /)
(TR
PEADC(NR+1265)RUFEER
raLL COPYER(B,B,nyFFER,M)
rALL COPYBCACI),R(1))
1=1=1
c0 To 1350
1345 vpS(x+7)=J
1350 rONTINUE
veK+p
rE(K _LT.NPS)GO Tn 1315
a0 To 1000
1360 nn 1370 1=1,NSMAY
TRCKSEMCY,2),.GT,0)G6G0 TO 1345
¥ySFLaG(JY=1
&0=Tn="1320
1345  1e(Lo0Op(NLOOPS*1,)), FQ.V)GO T0 1570
MeS=npS+1
vDS(NPS) =]
vSFLAGC(JYysZ
1370 rONTINUE

C %wx NRTAIN THE CALCULATION URDER



1508
1500

1510
1520

1550
1560
1570
1580

1590

1600

C
2000

n 1805 7TE=1,NEMaAX
vEFLAG(IF)=0

vELAG=(

o 1400 TE=1,NEMAX
yE(KEFLAGCIE),GT 0)GO TU 1600
a0 1810 122,NCOLPM
1=KPM(TE, 1)

re€) LF.0)60 TC 1520
YECKeFIAGCJS) EG, 0G0 TO 1500
cONTINUF

TE(NIDOPE,LT, 1)60 T0 1570

nh 1550 100PN=T ,NLCUML
YECIH(LONPN,TE) ,6T.0)6G0 TO 15460
rONTINUE

c0. Ton 15720

velLAGY1=0

rallL FLAGER
re(KE1 AGY ,EQ 1)KFLAG=1

eo0 Tn 1600

no 18580 11=1,NCOLPM
y==KpM(IF,11)

reCJ _LELOXGO TO 1590
gSFLAGCJ) =T

vELAGE1

MET=NET +1

MELIST(NET »1)=IE

MELIST(NET 2)=1

vEFLAGLIF) =1

rONTINUE

yE(KELAG EG,1)G0 10 150V

UQITF(?r?OUO)((NFLIST(I!J):J=10£J

cORMAT(4Y6H ORDER ,1212)
ML IST=NEMAX

pETURN

END

cUBRROUTINE FLAGER

rPOMMAN fNRDR/ lHr;O,BGJ.xFLAG1:LUOPN.NE1.!E.KEFLnGt30)

rOMMON

*vowt!n.ﬁj.KSFLRG(!O).KSEM(BU.S):NELIST(SD,Z).KPS(10),
*MEMAY.NSM&XaNCULDM:NLTST.NPS,HLUUPS!EN&ME(SO).SNAME(30)

L 151 ,NEMAX) ,NET



20
30

40

20
60

70
200

210

é2n

230

£5n

260

M INA UV pRE="TR A7)
vislF=1

nn 200 I=1,NFMAX

v1=K141

TF(Kq 6T _NEMAX)Kq=1
TECIHCIOOPN,K1) 1. 0)G0 TO 30
TF(KFFLAGCKT),GT 0)GD TO 200
nb 50 G=2,NCOLPM

vE=KpM(K1,J)

TECKZ LE_0)GO TO &0
TEC(KSFLAG(K3) ,LE_n)GO TO 200
rFOMTINUE

YFFLAG(K1)=3

NET=NFT+1

MELISTCNET »1)=K1
MELIGTI(NETY,2)=¢

MFFL=NFF|*+1

vFLAG=1

R0 70 J1=J,NCOLPM

R kPMKTJ1)

reE(K2 _FQ _0)GO TO 200
TF(KSELAGCKE)  EQ _n)KSFLAG(K3)=S
PONTINUE

rONTINUE

YF(KFLAG EQ,0)G0 71O 210
veELAG=D

gO=—Ln- 2

TE(NEFL.NE.NELIGO TO 25U
vELARYI =1

nfl 220 I=1,NSMAX
TE(KSFLAGCI) ,EQ, 3YKSFLAG(])=1
rONTINUE

n0 220 I=1,NEMAX
TE(KFFLAGCL) EQ 3)KFFLAGCI) =1
rONTINUE

NELIRTCNEL2) =3

pETURN

A 2A0 T=1,NEMAX
TE(KEFLAGCL) EG RYKEFLAG(I)=0
rONTINLE



n 270 T=1:NSMAX

vEC(KQFLAGCT) (EG TYKSFLAG(I)=0
¥l PONTINUE

vELAGT =0

ME1=NE1=-NEFL

nETUrN

enND

cUBRNAUTINE EQCALLER(NWE)

rOMMON MﬁDE,NIN,NnUT.STle(6,15J.sTRMo(6.15).pARAM<30).N5LMAx,NL
FOMMON /ONAME/ SNAME(30),ENAMEC30) RNAME(30),VNAMECSD)

1monul=r30).T!TLE(10).NSM;K.NEmAX:NPap,NVNgHEoITRACE.npROp,NUsRPPT
pAUSE FQCAL
eI TE(NWE,T1D)

10 FORMAT (X, 21HSURROUTINE FQCALL(NE)/

w&X e 7HGO TO ()

nD 20 121, NEMAX=1

20 WRITEC(NWE30)1

50 rFORMAT(SY s 1H*,12,1H,)
WRITEENWE 60)

40 ENRMAT(SY s 1H*,12,4H) ,NE)
nO S50 1=4,NEMAX

50 WRITEC(NWE 60) TP RNAMECT)

60 roRMAT(1Y,12,3X,SHCALL +AB/6X,6HRETURN)
WRITE(NWEL70)

70 eNRMAT(6X 3HEND)
pETURN
eND

cINISH



Program BATCHER




1 TST (LP)Y
pROGRAM (UPDATA)

INPUT 1 = CRO
TNPUT 3 = CR1
tNPUT & = CR?
yNPUT 6 = CR3
INPUT 9 = CR4

tNPUT 10 = CRS
TNPUT 11 = CRA
nTPUT 2 = LPO
nUTPUT & = CPRO
TRACE 2

1HISE 7 = /ARRAY
1HIGE- R = /JARRAY
END

pniOCw DATA

~rOMMAN /nIMST/
*TITLEC10Y BUFFER(¢10) ,yNAMES(31)2A(20),

*eEN(SNN) ,NEMAT(30,2) ,SMATRXC400) +RNAMEC(30) ,VNAME(30) ,MODULECZ0) ,
*DROPRT(10+25) +PRTEXTRACTIN,35),USERPPT(10,10),8MODNC20)+FORMS (2)
* UNAMEZ2(A) +ERRC3N)Y,ZFRO

rOMMON /DIMS2/

* NOCOMP,NSLMAX NPAR,KONVRG,NPROPX
* . ITRACENLOOPS/NUNAME ,NPROP,NOGO,TUNTTS
* NUSRPPT ,NCTOT+IRT,IFRR

POMMON
*ePM(%0,8) KSFLAG(30),KSEM(30,3) /NELIST(30,¢),KPS5¢10),
*NEMAX , NSMAX,NCOLPM/NLIST,NPS,ENAME(30),SNAME(30),TOL

nATA VNAMES /
* LHLOOP,THSENR,
* RHEND +BHPROCESS +BHPARAMETE ,BHCOMPONEN,RHLIRBRARY
*, RHNEW +BHVARTABLE+SHKEEPON ,BANOGD ,BH
* ,RHARDITION
* AHROUTINES ,RHSTREAMS +BHPREFFERRE,BHORDER ,BHNOORDER

* AHCALCUIAT ,BHLENGTH +8HBRITISH ,8AS.1, +BHACCELERA
* AHNNACCELE ,BHTOLERANCBHLOOPS +SHATRACE RHANOTRACE
* RHDATA +BHEXTT +BHERRORS

* /



L]

o0 oD

T N AL Ty -

waNHFLOW (MOLAR) TEMPERATURE PrReSSURE aABS, ENTHARY
1 VAPAUR FRACTION /

RATA UNAMEZ(1) /
#»LRHURE DEGF PSIA RTU/LRMLURE DEGC BARS KJ/KGML /

nATA SMOnN /

*aHMASSMIX BHMIXER ,BHSPLITTERBHSPLITMIX,RHFLASHER
*aMPURIFYER,BHSETRP ;BHSETDP ' RHHEATER +BHHEATEXCH,
*oHPUMP +SHCOMPRESR,BAVALVE 18HD1SCOL +BHREACTOR
*aHUNTTI P BHUNIT? (BHUNITS 1BHUNTTS rBHUNITS
* /

nATA ZERD/BHO0000n00/

EMD
MASTER UpPDATA

FOMMON /DIMS1/

*T1TLEC10)BUFFER(10) ,UNAMES(31) 1A (20),
+eEN(800) ,NEMAT(30,2) ,SMATRXC40U) +RNAME (30) r VNAMEC30) ,MODULE(30)
+pROPRT(I0125) »PRTEXTRACIOF35) ,USERPPT(10+10),8M0DNC20) rFORMS(2)
*» UNAME?2 (&) +ERRC(30)+ZERO

roOMMON /nIMS2/
w* NOCOMP NSLMAXINPAR, KONVRG/,NPROPX
%«.1TRACE,NLOOPS NyNAME ,NPROP,NOGO/JUNTTS
« . NUSpPPT , NCTOT,IRTr1FRR

rOMMON
wvDM(TN,8) KSFELAG¢30) ,KSEM(30,3) NELIST(30,2),KPS5(10).,
wNEMAY , NSMAX ,NCOLPM/NLIST,NPS,ENAMECS0) ,SNAME(302,TOL
rOMMON /SWITCH/ JsSHWTCH

exTEeNAL CHECKERR

yNITTAL VALUES ANpD FLAGS



w N

OO0

NCOMND=Z20

NFMAy=0
MSMAX =0
NELMAX=D
ML=5
nOCOMP=0
METOT=0
MeMOBRE=D
NPAR=0
NpsS=n
MLIST=0
MUYNAME=TD
MLIST=O0
voNVeG=0
1TRACE="1
TMDEX=D
TUNITS=0
neOLpM=0
NeOLMX=1
MTE=D
nnG0=1
TREQ=1
MNE=N
180Q=0
1RT=N
teM=0
ryN=n
TERR=0

no 3 1=1,30
p0-1 Js1,8
ppMCy, )=0
ni 2 J=1 .2
NEMAT (T )220
rONTINUE

no 4 1=1,500
FEENCT)=0,

ASSIGNING THE 1/0 PERIPHERALS



MWUSER=Z
MRCOMPX=10
MRCOMPXE=10
MRCOMPXT =11
NRCOMP=3
MuFILF=6
MRFILE=S
MRCOMPTI=A
MRCOMPZ=0
000 ©eORMAT(10AR)

1

¢

C cETTING THE BUFFER AREAS AND THE ERROR TRAP
c -

1=1

rALL SSWTCH(J,JSWTCH)
1=2

PALL SSWTCH(J,dSWTCH2)
rALL DEFRUF(7,80,RUFFER)
ralLL DEFRUF(B,16,F0RMS)

r0 Tn PEAD THE INPUT DATA

la it B e

1e(JeuTCH,EQ 1)Gn TO 2000

Lo I o |

nEADCNR1000)TITLE

nEAD DATA INPUT £OMMANDS

OO0

0 rALL COPYBCA(T) ,yNAMES(12))
pEAD(NR,1000)BUFEER
WRITE(NWUSER,1000)BUFFER
M=
rALL COPYER(R,A,BUFFER/N)
nty 40 134 ,NCOMND
rALL COMPB(A(T) ,VNAMES(142)21CUMP)
yeC1rOMP=1)40,£0,40

20 1el(1=10)%0,10,50

30 TNDEX=T

en Tn 70



40

60

70

101

10¢

104
TUR

rONTINUE
TEC(INDEXYBO,80r60

&80 T4 ¢
* 10!101!1523205;205r
*225,2685,280,285, 10,
*2%7,
*210,%852:455,501,550,
*&N0,650:,670,680,700,
*710,720.750,770,700,
*200,900:,1005
* , INDEX

e e
* 10,100,150,200,200,
*220,250.,280,285, 10,
*23%5,
*20N0,280,450,500,5880,
*AOO:&SO!G?O!ﬁSU:?OO;
*710,720,750,770,700,
*200,900.1001
i\.l’NhEX

WRITE(NWUSER,90)RUFFFR
FORMAT(///10X,394 ERROR : UNKNOWN COMMAND IN pATA CARD =//
11%,10A8B,//30X,224 SIMULATION ABANDONNED//)
pPAUSFE FR

pROCFESS MATRIX CHANGES

te(JeuTCH,EQ _2)GN TO 2100
oFAD(NR,1000)BUFEER

v==1

rALL COPYER(R,A,BRUFFER/N)

1pM=1

1FCJeWTCH,EQ,.2)G6a TO 2109

n0 104 1r=1,NEMAY

ralLL COMPB(ENAMECYE) ,ACT),ICOMP)
TECIROMP=1)10642112:104

FONTINUE

1E(N=1)106,106:110

WRITE(NW,108)A(1)Y

EORMATC(//10X,21H ERROR IN UNIT NAME LAB/
140X, 37H ATTEMPT 10 DELETE AN INEXISTING UNIT//)



112
114

118

120

122

124

126
127
128
130

=000

N L T o Tl e e e e

TEENEMAX

vbM(TE,1)=IE

ralLL COPVYB(ENAME(NEMAX) 7A(1))
en TN 114

TE(N=1)1%22,132:114

nO 120 I=2.N

no 116 Je=1,NSMAY

rALL COMPB(SNAME()S),AC1),ICOMP)
yE(Ie0MP=12116¢118:116
APONTINUE

MSMAY=NSMAX+1

1e=NgMAX

PALL COPYBC(SNAME(NSMAX)rAC]))
¥PMCIE,1)=JS

NEOLMYXENCOLMX+]

PONTINUE

pEAD(NR+1000)BUFEER

amm

ArALL COPYERCB,AsBUFFFRN)
yE(N_EO,.0)GO TO 427

nO 126 I=1.N

nn 122 Js=1,NSMAX

rALL COMPBC(SNAME(¢JS),ACIY,ICOMP)
YE(IeOMP=1)122¢124+122
rONTINUE

NSMAY=NSMAX+1

18= NSMAY

ralL COPYB(SNAME(NSMAX) ra(1))
wrOLMYsNCcOLMX+1

¥PMCTE  NCOLMX)==)8§

rONTINUE
YF(NCOLMY-NCOLPH3130;13U,125
MedLeMeNcOLMX

weOLmy=1

NLIST=0

e0 To 10

NELETE UNIT FROM ALL ARRAYS

1E(IF=-NEMAX)136,1364,136



1354

136

138

1406
142

144
144

148
149

== o0

152

154

158
156

158

NasNEMAT(IE,2)

a0 Tn 140

maNEMAT(TIE,T)

NeNEMAT(TE,?2)

no 142 K=1F+1,NEMAX
MobULECK=1)=M0DULE(K)

rALL COPYB(RNAME (k=1),RNAMECK))
rALL COPYECENAME (k=15 ,ENAME(K))
nN 128 L=2,NCOLPM

veM QK= .1 )sKPM(K, )

Ao 140 L=1,2
MEMAT(K=1,L)=NEMATCK, )
rONTYNUE

nD 144 I= M&N,NPAR
EENCT=N)=EENCT)

nO 148 T=1,NEMAX=1

TE(NEMAT (I 41) . GT_MINEMAT ¢TI ,1)aNEMAT(] , 1)=yN
PONTINUE

NPAR=NPAR=N

MEMAY=NEMAX =1

a0 Tn 10

FQUIPMENT PARAMETERS

TE(JRWTCH,EQ, 2)Gn TO 2150
nEADC(NR+1000)BUFEER

MNz=-1

rALL COPYERCB,A,BUFFER/N)

rFCJeWTCH,EQ 2)GN TO 2192

O 184 1rFr=1,NEMAY

rALL COMPBCACT1) ,ENAMECIEY ,ICOMP)
1e(IrOMP=1)154+15R¢154

PONTYINUE

TE=NTF

re(1F)155,155,18s8

WRITE(NWUSER,156)RUFFER

eNRMAT(///10X 254 ERROR TN PARAMETER ARRAY /
T1%+10AB/10X 250 UnIT NAME NOT RECOGNISED ///)
paUSE FR

N =N=1

YF(NFMATC(IE,1).6T.0)60 Tn 159

MEMAT(TE ,1)=NPAR+1



S T b e i
e0 TO 170
159 InTFE=N1=NEMAT(IF,Z)
nO 140 I=1:/NEMAX
YE(NEMAT(I,1),GT NEMATCIE,1)INEMATCI ,4)=NEMAT(1s1)*IDIFF
160 AONTINUE
1=NEMATCTIE 1) +NEMAT(TEC)
MEMAT(IE,2)=N1
16 CIDIFFY162,170,166
162 nO 1464 I=J,NPAR
164 eENCT#IDTIFF)=EENCT)
an Tn 170
166 tE(NPAR,FQ,0)60 10 170
a0 14R I=J:,NPAR
y1=NpAR* =1
168 ceNCrI+InIFF)SEENCIT)
170 re(Ng, LT 1060 TO 184
a0 172 I1=1,8
=1
rALL COMPCU,ACT), T VNAMES(12),1)
re(JY172,172,174
172 FONTINUE
17a val/?
N1=N1=1
en To(176:178:180,182)K
176 pEADC7,177) CEENCT) rI=NEMATCIE, 1) +NEMATCIE, 1) +NT)
- FORMAT (22X 30£80.0)
a0 Tn 184
178 BEADC7,179) CEENCTY rT=NEMATCIE,T) +NEMATC(IE,T)4NT)
170 EORMATCLX ,30F0.0)
a0-T0- 18%
180 DEAD¢7,181) CEENCTY 1 =NEMATCIE,T) +NEMATC(IE,T)+NT)
181 eNRMAT(B6X»30F0.0)
e To 184
182 nEADE7,1R3) CEENCT)Y rI=NEMATCIE, 1) +NEMATCIE, 1) 4NT)
18% rORMAT(BX ¢ 30F0.0)
184 MTE=TE
RN
WwBDAR=NPAR+IDIFF
e -T0 10
188 rnlFE=N



TE=NTE
nf 1848 IT=1T:NEMAX
TE(NEMAT (T ,1),6T NEMATCIE 1) INEMATCI ,4)=NEMAT(I+1)+IDIFF
186 FONTYINUE
A=NEMAT(TE,1)+NEMAT(IE(Z)
n 187 I=J,NPAR
T1=NPAR+ =1
187 rENCTI+InIFF)=EENCIT)
DFAD(7,TR8) (FEN(TITI),1128J,J+Ne=q)
188 EORMAT(3NFD,0)
NEMAT(TE,2)=NEMAT(IE,2)*N
MPAR=NPAR®N
a0 Tao 10

| IBRARY COMPONENT NAMES

NOYO O

00 pFAD(NR,1000)BUFEER
NOCOMP=0
MOTOT=0
NVNAMESN| #NL
NSLMAX=N]
NEWCED=1
208 N==1
rALL COPYERC16+A,BUFEERIN)
1E(N_EO.N)GO TO 10
v=NCTOT
no 210 I=1,N,2
vak+1
rALL COPYB(PROPRT(K,1),A(1))
rALL COPYBC(PROPRT(K,2)/ACI#+1))
| =NVNAME+ ]
rALL COPYBCVNAME(Y),A(1))
210 rALL COPYBCVNAME( +1),AC1+41))
MUYNAME=NYNAME +N
N=N/2
MOCOMP=NNCOMP+N
METOT=NCTOT+N
MSLMAX=NeLMAX+N
an 70610

O

MEW (NDT IN LIBRARY) COMPONENT NAMES



(44

£30

N ODYOD

~N
~ A

240

2472

263

b R ol B AR e o B T s PR R S S R SRR - T

NETOT=NOCOMP

MSLMAX=N] *NOCOMP

MyNAMF=Ne LMAX+NS | MAX
wEWCOD=ET

N==1

rALL COPYER(167A,RUFFERIN)
tE(N.ER,.0)G0 TU 10

¥=NCTOT

no 2‘0 I=1IN12

y=K+1

rALL COPVYB(PROPRY(K,1),A(I))
rALL COPYB(PROPRT(K,2),A(I+1))
j=NVNAME#]

PALL COPYBCVNAMEC)) ,AC]D)
rALL COPYBC(UNAME (g*1),AC1+1))
PONTINGE

MYNAME=NYNAME+N

nahN/2

NSLMAX=NSLMAX+N
NAMORF=NCMORE®N
METOT=NCTOT+N

a0 To 10

anDITIONAL PROPERTIES

nEADCNR,1000)BUFEER

N=2

rALL COPYER(14/A,BUFFERIN)

n 240 1=1:.NCTOT

PALL COMPBCACY) ,BROPRT(I,1),1C0MP)
vEC(IeOMP _NE 1)G0 TO 240

AALL COMPBCA(2),pROPRT(I,2),1C0MP)
1e(IpOMP EQ,1)60 70 242

rOMTINUE

y=1C

a0 Tn 243

ae=l
pEAD(NRA000YBUFEER
N==1

rALL COPYER(R,A,RUFFFR:N)



245

nNOOO

255

260

1F(N_FO,D)GO TO 10
oFAD(7,245) CUSERPPT (T ,J*NC) s J=1N)
eNRMAT(3NFO,0)

MO=NC &N

1E(NUSRPPT, LT.NCINUSRPPT=NC

1e=]

a0 To 10

vARIABLE NAMES

pEAD(NR,1000)BUFEER

NYNAME==1

rALL COPYER(16,VNAME,BUFFER/NVNAME)
&0=T0—-10

Nz=1

rALL COPYERC16/A,BRUFFER/N)

Rt 240 1=1,N.2

=l +NUNAME

rALL COPYBC(YUNAME()),AaC1))
PALL COPYBCVNAMECI+1),ACTI+1))
MUNAME=NYNAME +N

TYN=1

el _T0-10

NPTION TO GO ON orR STOP 1F A LOOP FAILS TO CONVERGE IN THE SPECIFIED
MUMBER OF LOOPS

nh On (KEEPON) OPTION
NOGO=0

eo TH 10

eTOP RUN (NOGO) OPTION
NNGO=1

A0-To 10

POUTINE NAMES

PEAD(NR,1000)RUFFER
N=?

rALL COPYER(B,A,RUFFER,N)

Ad 320 I=1:NEMAX

rALL COMPBCACY) ,ENAME(CL),ICOMP)
tE(IeOMP=1)320+,340:320



330

340

342

36t

344

OO o

35?2

354

356

358

550

360
56?2

B R RTINS

FORMATC10X,22H ERROR IN ROUTINE NAME/90X,A8,32H IS NOT A UNIT NAME

4 1N NATA CARD /1%,10A8///10X,22H SIMULATION ABANDONNED///)
pAUSF ER

rALL COPYB(RNAMEC(T),AC(C2))

1pM=1

vye(JeWTCHZ,.EQ,1)60 T0 10

no 342 J=1,21

FALL COMPB(RNAME (1) ,SMODNCJ),1C0MP)
rECIeNMP=1)342:3461342

rONTINUE

WRTTE(NW,364)RNAMECT)

eNBMATC/ 710X, 254 ERROR IN MOPULE NAME /1
#10X,AR,29H 1S NOT A VALID MODULE NAME //)
nAUSE ER

uaDULECIY=

1aT=1

e0 Tn 10

eTREAMS

pEADC(NR,1000)BUFEER

Nz

rALL COPYER(R,A,rUFFER/N)

nO 354 IS=1,NSMAY

PALL COMPBCACT) ,sNAMECIS)Y, ICOMP)
1ECIrDMP=1)354,35R,:354

AONTINUE

WRITE(NWUSER,356)A(1) ,BUEFER
cORMAT(///10X,224 ERROR IN STREAM ARRaAY /
140X AR, 37H 18 NOT A STREAM NAME IN STREAM CARD /1X¢10A8///
220X,22H SIMULATION ARANDONNED///)

pAUSFE FR

ye=(rg=1)*NSIMAX

tF(N=1)3R2,3R82,350

no 340 1=1.8

1=1

PALL COMBCJ,ACT), 1 VNAMESC12),1)
TE(J)3K0,360,302

PONTINUE

v=l/?



a0 TN (344,346:348:370) 1k
364 nEADC7,3465) (SMATaxCISs+L?2,L=1,N"1)
365 EORMAT(2X,30F0.0)

0=-T0—380
364 PEAD(7,347) (SMATRX(IS+L),L=1,N"1)
367 cORMATCLX,30F0.0)

a0 Tn 2&N
368 PEADC?7,3549) (SMATRX(IS+L),L=1,N"1)
560 EORMAT(BX ,30F0.0)

a0 Tn 380
370 PEAD(7,371) (SMATRXCIS+L),L=1,N=1)
371 ceNRMAT(E8X  30F0.0)
580 reE(N=-NSLMAX)Z85,385,195
555 PEAD(NR,ZIO) (SMATRX(IS*L),L=N,NSLMAX)
390 FEORMAT(30F0,0)
3ys e0 To 10
362 nh 384 I=1,NSLMAY
384 eMATRX(IS*1)=0.0

60 T840

pREFFRRED STREAMS

0000

30 pEAD(NR,1000)BUFEER
Nm=1
rALL COPYER(R,A,pUFFER:N)
458 nh 400 I=1,N
nn 480 J=1,NSMAX
rALL CcOMPBCACI) ,SNAME(J) ,ICOMP)
1ECIcOMP=1)440:480:440
460 PONTINUE
WRITEF(NWUSFR,470)AC1),BUEFER
470 eNRMAT(10X,31H ERROR IN PREFERRED STREAM NAME /10X+AR,35H IS NOT A
1eTREAM NAME, IN npATA CARp /1X+10A8¢///10Xr22H SIMULATION ABANDONN
2ent// /1)
pAUSE FR
480 ¥DS(NPS*T)=)
vSFELAG(J)Y=2
490 rONTINUE
MRSENPS+N
ao=Tn 10

C THE rALCULATION pRrDER



o ALY

501

202

5058

508

209

510

511

512

315

518

520

325

530

wo oo

R A g e e

nNz=1

rALL COPYER(B,A,RUFFER/N)

r=b

rALL COMD(IIA(1)|1'VNAMES(1,f1’
1e(1-4)505,502:,505

1§FEN=2

180=1

en Tn 510

122

FALL COMBCI,ACT), 4/ VNAMES(2),1)
tE(1=-3)510,508,510

1SF0=1

180=1

yECNNE.LT,1)G0 To 310
MELIST(NNE=1,2)=273

nO 525 J=1:N
ve(180=13512,511,512

rsa=0n

e Tn 525

nt 515 K=1,NEMAX

AALL COMPBCACY) (ENAME(K),ICOMP)
re(1AOMP=1)515:520+515

APONTINUE
WRTTE(NWUSER,518)aCJ)  BUFFER
cORMAT(///10X,324 ERROR 1N CALCULATION ORDER LIST/

140X, AR, 34H 1S NOT A UNIT NAME IN DATA CARD /1X+10A8///
220Xs22H SIMULATION ARANDONNED// /)

raUSE FR

MNE=NNE+1

MELIGT(NNE 1)=K

MELIGTC(NNE(2)=ISF0O

AONTINUE

MLIST=NNF

TECNLIST=-NEMAX)S500+,530,230
yE(NELIST(NLIST,2).EQ,2)NELIST(NL]ST,2)=3
a0 To 10

MO CALCUILATION ORDER

NiL1ST=0



e To 10
rALCULATE

00 TERR=N=2
tE(NEWCEPDIR00,%00,605
6058 NE=0
vAlLL=0
NRF=NRCOMP
TE(NNCOMP,EQ, 0)GO TO 444
610 DEAD(NRF,910)NCOMP
oFEAD(NRF,9210)NPROP
READ(NRCOAMPX,910INCOMPX
pFAD(NRCOMPX ,910)NPROPX
nO 630 I=1,NCOMP
nEADCNRF,1000)AC1)Y,AC2)
pFEAD(NRCOMPX,10003A(3)
nd 613 J=1.NCTOT
rALL COMPBCA(1),PROPRT(J,1),1COMP)
TECIPOMP _NE,1)6GD TO 413
612 rALL COMPBCAC(C2),pROPRT(J,2),1C0MP)
TeCIeOMP _EQG,1)60 T0 416
6513% rPONTINUE
GO=TO0-&L%4
614 ar=Ne+1
oFAD(NRF,615) (PRORPRT(J /M), M23,NPROP)
PFADC(NRCOAMPX ,615) (PRTEXTRACJ ,M) +M=1+/NPROPX)
618 EORMAT(1£15,7)
an. TN 629
624 n0 625 12=3,NPROP
525 nFADC(NRF,615)212
nt 626 12=21,NPROPY
624 pEAD(NRCAMPX ,615)22
620 TECNA FQ _NCTOTIGO TO 442
6530 rONTINUE
655 YE(Ne . GE_NCTOT)GO TO K42
tF(NC,GE _NOCOMPYGN TO 644
tE(KALL, AT, 0)GO 10 637
vAlL=1
NRFENRCOMPZ
pAUSE FILEC
t0=TH-610



A e R ¥ LR P o & S e e - o, 0 il _ —— LA . . . L . o
4 AMES,3(/10AB)// /30X, 22H SIMULATION ARANDONNED///)
6542 nAUSE FR
644 TEC(KALL,FQ,2)G0 v0 637
rE(NFTOT _EQ NOCOMPIGD TU 645
kAaLL=2
pAUSE FI|EB
MR F=NRCOMPI
NRCOMPYENRCOMPX1
0 Tn 4610
545 tECIUN . ER.1)6G0 Tn 646
1R=TUNTTS*3
MRCOMPXSNRCOMPXZ
FALL COPYBCUNAMEC4) JVNAMEZ(TI3+1))
~FALL COPYBCUNAME () ,YNAMER(I342))
FALL COPVHC(UNAME(R) jYNAMEZ2(I34+3))
644 te(TUNTITS,EQ,. 0060 TO 90V
nO 647 1=1:.NOCOMP
pROPRT(I,5)=PROPRT(],5)/14,5
spOPRTCI,6)=pROPRTC(I,A)/1.8
pROPRT(I,7)=PROPRT(],7)/16,03
sROPRT(I,R)=PROPRT(I,R)/1,8
sRTEXTRACI »1)=PRTEXTRACI,1)/1 .8
yE(PRTEXTRACT 1) . EQ,0,0)PRTEXTRACT/5)=(PRTEXTRACI,3)=32.0)/1.8
PRTEXTRACIB8)=PRTEXTRAC(L,8)/1.,8
o TEXTRACL 29)=PRTEXTRACT,29)/1.,8
n HL7 J!14c19
pROPRTCI,J)=PROPRT(L,))*2,325
647 rANTYINUE
a0 Tn 600

[ — o k8 we atan 4

eTREAM LFNGTH

OO0

50 N==4
rALL COPYER(B,A,RUFFER/N)
NSLMAX=ACA)
r0 Tn 10

+vyPE OF UNITS USED

OO0

aRITISH UNITS



o 00

770
772

74

TUNITS=0
a0 Tn 10
e. I, UNITS
tuUNITS=1
0 To 10

rAONVERGENCFE PROMATER

tE(N_GT,.2)G60 TO 705
knNVRG=1

a0 _Tn 10

Nz=3

rALL COPYER(R,A,BUFFER/N)
vONVRG=A(S)

ad Ta 10

M0 CANVERGENCE PeOMOTION

vONVRG=0
a0—=T0 10

TOLERANCE

N==3

rALL COPYER(8,A,RUFFER:N)
ToOL=A(2) /100,

a0 Tn 10

nUMBER OfF LOOPS

Nmw=?

ralL COPYER(B,A,puUFFER/N)
x| 00pS=AC(2)

a0 Tn 10

TRACF

TF(N=1)772,772:77¢4
tTRACE=0

a0 Tn 10

NE=2

rALL COPVERCB,A,RUFFER:N)



LAY B R S S
MO TRACE

90 YTRACE==1
a0 Tn 10

C
C NATA ECHO
c

800 WRITE(NWUSER,B02YTITLE

502 eORMATCIHT//1Xe10A8/1%X80C1HR)/)
a0 Tn 200

8303 WelTEC(NWUSER,804)

804 eORMAT(//10X,154 PROCESS MATRIX/11Xr14(1H")/)
ng 820 I=1:NEMAX
vE(KPM(I,1),EQ.0)60 TO 820
WRITE(NWUSER,BUG6YENAMECT)

B0A& EORMAT(/10X,13H UNIT NAME : ,A8)
nh B12 J=2:NCOLPM
|K=K|’M(I!J>
1ECJ)IRT14¢814,808

808 11=d=1
WRITE(NWUSER,B10Y 1 ,5NAMECJK)

810 eNRMAT(15X,18H INpUT STREAM NO,,12,5x,A8)

812 FPONTINUE

6814 nn RB19 K=J:NCOLPM
k=128 (KEMCT,K))
1e(Je)B20.820,814

8164 v1ska)+
WRITEC(NWUSER,B818) K1 ,SNAME(JK)

818 eARMATC158X,184 OuTPUT STREAM NO, ,1£,5X,AB)

310 FONTINUE

820 AONTINUE

817 WRITEC(NWUSER,821)

821 eORMATC(/ /10X ,14H PLANT FFEDS 11 Xe13C 1Hw) /)
nh 822 I=1:NSMAX
ye(KSEMCT,2) EQ, 0 AND,KSEMC(I,3).NE.U)

wi R ITE(NWUSER,827)aNAME(])

822 rONTINUE
WRITE(NWUSER,823%)

8273 rARMATC/710X,16H pLANT OuTPUTS & /11X,15C1H*) /)



825
827

824

524

828

830
552
B34
B34

837

838
839
84n

841

842

nN 825 I=1,NSMAX
YE(KSEMC(Y,3)  EQ .0 AND.KSEM(I,2).NE.O)
*URITE(NWUSER,827)SNAME (I)

rONTINUE

ENRMATC(T1AX,AR)

WRITE(MNWISER,BZ24)Y

FORMAT(//10X,146H4 STREAM MATRIX/T1Xr13C1H*))
NEMENSMAY/3

MMENSMAX=N| M*3

tE(NIM)B26,8%6,824

11==2

nD B%4 I=1,NLM

11=114+3

12211472

WRITE(NWISER,BEZ8) (SNAME(K) ,K=11,12)
ENRMAT(/ /132X,3(7%,A8)/) ;

11==1

nn 8%2 J=1.NSLMAY

11=J1+2
WRTTE(NWUSER,830)VNAME(JY) , VNAMEC)T+1), (SMATRXC((L=T1)aNSLMAX+)
exlL®11.32)

ENRMAT (11X, 2A8 14X ,5F15.5)

rFONTINUE

PONTINUE

TE(NM_FQ_0)GO TO R”39

NiMsN | MEkT+]
WRITF(NWUSER,BZB) (SNAME(K) ,K=NLM/NSMAYX)
WRITF(MWUSER,B37)

ENRMAT(10X)

11=2=1

nn BT8R J=T1,NSLMAX

1M=J1+2
WRITE(NWUSER,B8350)yNAME(J1) , VNAMECJT1+1), (SMATRXC(CL=1) «NSLMAX+))
s L=NIM,NSMAX)

WMRITE(NWISER,840)

EARMATC(/ /10X, 17H UNITS PARAMETERS/11X,16C1H*)/)
1E(NPAR . GT,0)G0 vn 842

WRITE(NWUSER,R41)

ENRMAT(/10X,50H %% NO PARAMETERS WHAVE BEEN GIJVEN FOR THE UNITS *a
* /)

60 TH R4?

nO BL4 1=1:NEMAX



trE(K_En,N)G0 TO 843
v+ | =1
WRITE(NWUISER,B45)ypNAMEC(T) , (EENCL) ,LZ),K)
a0 Tn R&i
8463 WRITE(NWUSER,849YFNAME(])
YA rONTYINUE
345 EORMAT (/10X 2XrAR,2X,4F15,5,7(¢/€0Xs4F15,5))
849 FORMAT(/10X,2XsAR,5X,"HAS NO PARAMETERS')
847 WRITE(NWIISER,BLA)
Bbah eORMATC/ /10X, 254 UNITS AND MODELS NAMES/11X+22C1H®)/)
vye(IaT.6T7,0)G0 To 84R
URITEC(NWISER,8510)
8510 eNRMAT(/10X,40H »% NO ROUTINES NAMES WAVE BEEN GIVEN »* /)
0 Tn AS5%Z
B4R nn 881 I=1,NEMAX
FALL CNMDB(RNAMEC(T) (ZERD,ICOMP)
re(le0MP _EQ,1)60 TO 850
WRITE(NWNUISER,B852)eNaAMECT) JRNAMEC(T)
a0 Tn 851
550 WRITE(NWUSER,855)yFNAME(])
855 PORMATC(I0X,' UNIT ' ,2XsAB,2X," HAS NO MODEL ASSIGNED TO 1T'y
851 FONTINUE
852 EORMAT¢1NX8H UNTT A8, 28H REPRESENTED BY ROUTINE +A8)
853 WRITE(NWISER,854)
854 cARMATC(/ /10X ,1%9H PROBLEM DIMENSIONS/11X,18C1H%)/)
WRTITECNWISER,856INEMAX  NSMAX ,NOCOMPrNSLMAX
854 eNRMAT(/10X,18H NUMBER Up UNITS = ,I8
1110X,20H NUMBER pF STREAMS = ,I6
2/40X,24H NUMBER nf COMPOUNENTS = r12
Z/90X,17H STREAM L gNGTH & ,19)
WRITE(NWUISFR,858)
A5R PORMATC/ /10X, 17H PRORLEM CONTROLS/11X,16(1H*)/)
WRITE(NWUSER,860)NLOOPS TOL
860 PARMATCINX,34H MaxIMuUM NuUMBER OF LOUps ALLOWED = ,15/
1490X,204 TOLERANCE ALLOWED = ,f10,.5)
1E(KNNURG)BE2,B62,864
862 WRITE(NWISER,864)
864 eARMAT (10X 29H CNANVERGENCE PROMOUTER NoT SET)
e Tn 870
B4 wRITECNWISER,B68)KONVRG



868
870
872

873

874
8758
874
578
880
582
8584

884
858

890

5919

892
89 %

ENRMATC(10X,25H CONVERGENCE PROMOTER NO.,I2¢4H SET)
tFCITRACF)B76,872,87%

WBITE(NWUSER,B74)

a0 Tn RBn

WRITE(NWHSER,B75)Y1TRACE

an Tn A8n

cORMAT(10X,23H TrACE SET ON ALL UNITS)
FORMAT(10X,17H ToACE SET EVERY (135:6H LODPS )
WRITE(NWUSER,878)

FORMATC(1nX+21H TRACE OPTION NOT SgT)
YF(NILTSTYBAR2,882,886

MRITE(NWUSER,A84)

eORMAT(//70X,28H CALCULATION ORDER NOT GIVEN/11X,27C1H*) /)
60 Tn RYR

WRITE(NWISER,888)

EORMATC/ /10X ,18H cALCULATION ORDER/T11X,17(1H*))
1SEQ=2=NELIST(T,2)

nn Bo& I=1,NLIST

182=NFLICST(I,2)/2

1P(ls2=1SEQYRA9U,R04,807

WRITF(NWUSER,8%1)

EORMAT (/12X ,15H SrQUENTIAL SET/)

1SEQ=0N

a0 Tn AR%9%L

WRITE(NWUSER,B93)

FORMAT(/12X,13H ppCYCLE LO00P/)

1SEQ=1

KASNELIST(E,1)

URITE(NWUSER,B95)ENAME (K1)

FORMAT (11X, A8)

FONTINUE

URITE(NWISER,899)

EORMAT(///30X,17H END OF DATA ECHO /31X+16C1H*)///)
tO=Tro—10

cEND DATA TO LOG FILF

no 901 I=1,NEMAX

no 901 J=1,3
VSE“(TJJ’-O

nh 907 I=1,NEMAX
TE(KeM(I ,1))907,907,902



TRy g e . A, A o |

rE(KeM(I,K))904,007,903

90% | =KPMCY i)
CEEM(L,3)=KPMCL, 1)
e0 Tn 208

904 |je=KpM(], LK)

VSEMfL;Z,’KpM(qu)

905 YSEM(L,1)=L

906  FONTINUE

07 FONTINUE
vye(N|  TST_FQ,0)CA1 1 ORDER(NW)
yECINDEX _EQ,27)6G0 TO 803
vECJeWTCHZ,FO,2)a0 To 90Ug
pAUSE FGCAL
rALL FOCALLER(NUWFTLE)

908 pAUSE FILEA
at Tn 909

900  1E(NPAR.LT,1IWRITE(NWUSER,3000)
tECIRT.EN,0)WRITE(NWUSER,3010)
YE(NRTOT. EQ,0)WRTITE(NWUSER,3020)
AALL FILERCNWFILE,INDEX)
eTOP

wws ERROPS IN STREAM MEASUREMENTS FOR DATa RECONCILIATION

1001 =EAD(NR,1000)BUFFER
1008 w==2
PALL COPYER(B,A,BUFFER/N)
aft 1010 1=1,NSMaAx
rALL COMPBCACY) ,aNAMEC]) ,I1COMP)
1e(lcoMP _EQ,1)60 70 1030
1010 rONTINUE
WRITE(NW,1020)AC1)

1020 eARMAT(/ /10X, '"ERROR TN ERRORS DATA'/
#10X.AR,"'1S NOT A RECOGNISED STREAM NAME'//
»TO0X, P QIMIULATION ARANDONNED'//)

nAUSF FR

1080 epR(1Y=ACE) /100,
en Tn 10

C



2005

2010

2011

2012
2013
2020

2026
2030

2040
2050
2060

L]

INITIAL READ SEGMENT

ENRMATC1A1S)
EORMAT(5F15,7)

oEAD(NRFILE, 1000 TITLE
SEAD(NRFILE,Q10)NEMAX , NSMAX/NOCOMP /NS  MAX,NPAR/NCOLPM,KUNVRG,
INPSo I TRACE/NLOOPS ,NLYST/NVNAME/NPROP,NOGO,IUNITS,NUSRPPT,NCTOT
2 .NPRABPX+TRT, 1ERR

pEAD(NRFTILE,230)T0L
PFADCNRFILE,1000) ¢(SNAMECT) ,I=1/,NSMAX)
pEADC(NRFTILE,1000) CENAMECT) ,I=1/NEMAX)

1e(IrY. E0,0)GO Tn 2005
pFAD(NRFYLE,1000) ¢(RNAMECT) ,I=1/NEMAX)
PEADC(NRFYLE,910) (MODULECY) ;121 /NEMAX)
PEADC(NRFILE,1000) (VNAMECT) ,I=9 /NVNAME)
rE(NnCOMP)2020,2020,2010

nn 2011 1=1,N0COMP
oEAD(NRFILE, 1000y ¢PROPRT ¢I,Jd),J51,2)
DEAD(NRFILE,S30) ¢pROPRTCY,J),J=3:NPROP)
pEAD(NRFILE,930) (PRTEXTRACIAJ)rJE1,NPROPX)
TF(NUSRPPT)2020,2020,2012

n 2n1% T-1rNCTO7

cFAD(NRFILE,930) CUSERPPT(1,J),Jd=1,NUSRPPT)
OEAD(NRFTILE,Q10) (¢KPM(Ir)),d=1+NCOLPM)Y,I=1/,NEMAX)
READ(NRFILE,910) ¢(KSEM(I,J)oJ=1+3),129,NSMAX)
DFAD(NRFTILE,930) ¢ceMATRXC(Y),I=1 /NS MAXeNSMAX)
reE(NPAR,IT,1)G60 T0 2025

pEADCNRFILE,O3U)CEENCTI) r1=1NPAR)
DEAD(NRFTILE,Q10) ((NEMAT Y, J),J)=1+2)2121,NEMAX)
TECNT 18TYE060,€040,2030

sFAD(NRFILE,910) C¢NELIST(I,J),J81,2),1=1,NLIST)
pEAD(NRFTILE,910) ¢xSFLAGCY),1=21,NSMAK)
1F(NBS)2n60,2060,2050

oFEAD(NRPFTILE,910) ckPSCT)r1=14NPS)
te(IERR.EFQ,0)G0 Tn 10
oEAD(NRFTILE,930) (ERR(TI) 7181 ,NSMAX)

a0-T6 10



2100 oFEAD(NR,1000)BUFFER
M=
rALL COPYER(8,A,RUFFER/N)
2101 nEMAXSNEMAX+1
NUUSNEMAKX
rALL COPYSBCENAME (NEMAX) +AC1))
nh 2110 1=2,N
rE(NSMAX)Z2106,210602102
2102 nn 2104 J=1,NSMAX
FALL COMPBUSNAMEC() ,AC1), IC0OMP)
TF(IPOHP—1)21041?103121Uﬁ
2104 eONTINUE
2104 wSMAY=NSMAX+1
FALL COPYBC(SNAME (NSMAX) rA(1))
1=NSMAX
2108 NCOLMYX=NPOLMX+T
¥BM(NU,T)=J
2110 rFONTINUE
pom(NL,T)=NU
pEAD (NP ¢1000)BUFEER
ME==1
FALL CDPYER(R,A,RUFFER/N)
tE(N_EG,N)GO TO 2418
n 2114 121,N
A 2112 J=1,NSMAY
rALL COMPBC(SNAMEC()),ACI),ICOMP)
7;(IrDMP-1)Z112l?11“cZ11?
2112 rONTINUE
NSMAY=NSMAX+1
rALL COPYB(SNAME (NSMAX) rACI))
1=NSMAX
2114 weOLMXENCOLMX*I
wPMINU,NCOLMX)=E=
2116 rONTINUE
2118 1E(NCOLPM=NCOLMXY2120,21%0,2130
2120 wnrOLpM=NLOLMX
2130 wnpOLMX=1
en Tn 10

c FOUIPMENT PARAMETERS FOR THE READING gECTION



2180

2152

2154
21564

2158

2160
2162

2172
2174

2174
2178

2180
2182

2184
2186

2164

2148
2170

3000

pEAD(NR,1000)YBUFEER

M==1

rall COPYER(B,A,BUFFFRN)

nO 2154 TE=1,NEMAY

raLL COMPBCACT) ,ENAMECIEY,I1COMP)
1FCIcOMP=1)2154,2158,215%4
FONTINUE

M1=N

tE=NTF

a0 To 2146

tE(N_LT,.2)G0 TO 99

nh 2140 1=1,8

1=1

rALL cOMPCJ,ACY), 1. VNAMES(12),1)
TE(JY2160:2160:2164¢

FONTINUE

v=l/2

N1 =N

NPT1=NPARST

e0 TN (2172,2176,2180,2184) K
eEAD(7,2174) CEENCNPARSI) ,121,N7)
ENRMAT(ZX ,50F0.0)

=T 2120
pFAD¢7,297BYCEEN¢(NPARSI) ,I=1,N1)
EORMATCLX 2 30F0.0)

a0 Tn 2170

PEADC7,2182) CEEN(NPAR+I) ,I=1,N1)
ENRMATC(EX,30F0.0)

a0 Tn 2170

pFAD(7,2186) (EEN(NPAR+]) ,121,N1)
ENRMATC(BY +30F0.0)

r0 Tn 2170

BFADC(7,2168) CEEN¢(NPAR+]) ,I1=1,N1)

EORMAT(100F0,0)

NDAR=NPAR+NT
MEMATCIE,1)=NP1
NEMAT(TE,2)=NEMATCIE,2)*N1
NTE=TE

en Tn 10

ENRMATC/ 710X, 16H whne WARNING wihw



o pem aed ) S— b s fnite h o B SEme el Sy SRt SR SN S - T g S A g .
»40X,BXH #%%* MODEI S NAMES NOT SET YET www /)
3020 reORMATC(/ /10X, 16H w*% WARNING w¥* /
*A AKX TLH »k% COMPANENT NAMES NOT GIVEN *ww /1)
eND
cUBRNUTINE EQCALIER(NWF)

AOMMON MODE,NIN,NOUT,STRMI(6,15) +sTRMO(6,15) ,PARAM(30) NgLMAX,NL
pOMMAN /ONAME/ SNAME(30) ,ENAMEC(SU) ,RNAME(30) ,UNAMEC(S0)
AMODUIEC3A) s TITLEC10) ,NSMAX ,NEMAX/NPAR,NVNAME , I TRACE,NPROP,NUSRPPT
pAUSE FQCLAL

WRITE(NWE10)

10 cORMAT(AY 21HSUBROUTINE FQCALLINE)/

*AX e 7HG60 TO O

AD 20 139, NEMAX=1

20 WRITEC(NWF,30)1
30 FORMAT(SY 1 H*,12,19H,)
LWRITE(NWE ,40)
&0 FORMAT(SY 1 H*,12,4H),NE)
nh 50 19 ,NEMAX
50 UBITE(NWE160)T +RNAMECT)
60 EORMAT (1%, 12,3%,SHCALL +AB/6X,6HRETURN)
WRTITE(NWE70)
70 eNRMAT (X e 3HEND)
pFTUBRN
END
cBROUTINE FILER(NWFILEZINDEX)
C
c
rOMMON /DIMS1/
»TITLEC10) +BUFFER(10),VNAMES(31) 1A (20),
weEN(BOO) ,NEMAT(30,2) ,SMATRXC400) rRNAME(30) +VNAME(30),MODULEC30)
wpROPET(1N125) s PRTEXTRACTO,35) ,USERPPT(10,90),SMODN(20)+FORMS (2)
« UNAME2 (&) sERR(3A)+ZERD
C
pOMMAON /DIMS2/
+ NOCOMP/NSLMAXINPAR,KONVRG,NPROPX
%, 1TRACE+NLOOPS/NUNAME ,NFROP,NOGO/,TUNTTS
*» . NUSRPBT , NCTOT,IRT/IERR
C

rOMMAN



o0

915
925
926
Y30
939

¥352
Y355

938
Q40

950
255
960
965

1000

wikPM(30,8),KSFLAGC30) ,KSEM(30,3)NELIST(30,2),KP5(10),
*NEMAY  NSMAX NCOLPMsNLIST, NPS,ENAMECS0),SNAME(30),TOL

MRITFCNWFILE,T1000YTITLE
WRITE(NWFILE,9TOYNEMAX +NSMAX ,NOCOMP+NSLMAX/NPAR/NCOLPM/KONVRG,
InPS, YTTRACENLOOPR , NLISTrNVNAME*NPROP ,NOGO,IUNITS,NUSRPPT,NCTOT
*,MPRAPX,TRT,1ERR

eNRMAT(1415)

URITECNWEILE,930)T0L
WRITE(NWEILE,1000)CSNAMECTI) » 1= ¢NSMAX)
WRITE(NWEILE,T000)CENAMECTI) » 121 /NEMAX)
re(IPT.E0N,0)GO0 TO 915
WRITEC(NWEILE,A000)Y (RNAMECI) #1231/ NEMAX)
WRITE(NWEILE,970) ¢MODULECI) e 121/ NEMAX)
WRITE(NWEILE,1000) CUNAMECT) , 121, NyNAME)
1TE(NOCOMP)YE5,9%8,925

nh 924 I=1,NOCUMD
WRITE(NWEILE,1000)CPROPRY(IvJ)rd=q,8)
WRITE(NWEILE,950) (PROPRT(1,J),J%3,NPROP)
WRITE(NWEILE,930) (PRTEXTRACI,J2¢d=1¢NPROPX)
eENRMATI(SE15,7)

TE(NISRPPT)D®5:,925,931

ntt 922 I=1,NCTOT

WRITE(NWEILE ,930)(USERPPT(I+J)rJd=1+NUSRPPT)
URITECNWEILE,QT10)Y CCKPMCI ,J)sd=1 e NCOLPM) ,I=21/,NEMAX)
WRITE(NWEILE,9710) (CKSEMCT,J),J=123)r1a1,NSMAX)
WRTTE(NWEILE,9350) (SMATRACI) 121 sNSLMAX*NSHMAX)
tE(NPAR,IT,1)G0 10 938
WRITE(NWFEILE,930) ¢cEENCI) ,I=1,NPAR)
MRITE(NWEILE,210) ¢(NEMAT (1,J),J=1,2),1=1,NEMAX)
TE(NI1S8TY50,950,040

WRITE(NWEILE 910) CCNFLIST(I,y)sJd=1.2),181,NLIST)
WRITECNWEILE,9T10) (KSELAGCI) +1=T/NSMAX)

rF(NP8) 40,960,955
WRITECNWEILE, 910y ¢KPS(1),1=1,NPS)
1£(IERR,.EQ,0)G0 Tn 945

WRITECNWEILE,P30) CERR(I),I=1,NSMAX)

TFCINDEX EQ,0)PAUSE FR

TECINDEX EQ,28)PAUSE EXIT

eNRMAT(INAR)

pAUSE



oo MNn

(P e N e ile]

nTMENGTION LOOP(2A,350),1P¢30),1STBYF(30)

AOMMON
*eDM(Z0,8)  KSFLAG(20),KSEM(30,3) /NELIST(30,2),KPS5(10),
NEMAY ,NSMAX,NCOLPM/NLIST,NPS,ENAME(S0) ,SNAME(30)
pOMMAN /ORDR/ IH(30,30) +kFLAGYrLOOPN,NET/1E/KEFLAG(30)

nn 5 k=1,NSMAX
¥SFLAG(KY=O
t=KSEM(K,2)
1=KSEMCK,3)
tSTRUE(KY=I #7100+
nO 20 1=1,NEMAKX
(E-EERE It

n0 10 J1=1,20
100PCy,I)=0

nfy 20 J=1,NEMAX
THCT,J)=D
rONTINUE

ank - EC_9 e sk

nLCUumL=0
ni00ps=0
v=l
1e(1y=1

- kW EC 2 LR R ]

M=IPCK)

nd 50 J=2,NCOLPM
p==KPpMIN,d)

1ECL. EQ.0)G0 TO 720
te(L.LT.0)G0 TO 5§50

| =KSEMCL,3)

vell  LEIPCI)60-T0-50
n 4N M=1,NEMAX
ye(L_FO,t1P{(M))GO 710 50
1=1P(K)
vEC(L_FO,THCI,M))60 TO 50



40

50

60

~N OO D

130

140

(= W |

rONTINUE
an Tn A0
rFONTINUE
a0 Tn 70
w=k+q
rp(Ky=l
af _To 30

ew* FC 3 kww

N=lPCK)

nn B0 J=2,NCOLPM

| ==KpM(N,J)
rF(L_FQ.0)GO TO 940
yESL.LETL0)G0 TO AQ
|.KSF”(L:3)

reCIp¢1) EQ.L)GO 1O 00
AONTINUE

0. T 110

M1 00pS=N| O0PS+1
nf 100 J=1NEMAX
1 NOP(NLOAPS ;J)=1P(J)

e W EC & % % *

1F(K_FO,1)G60 TO 150
r=1PCK)

no 120 M=1.NEMAX
THOL,MY=0

1 =1PcKk=1)

nO 130 M=1,NEMAX
rECIMCL,M),EQ,0)G0 TO 14p
FONTIYNUE

tHCL, M )=1PC(K)
1p(Ky=0

v=kK=1

en To 30

e e e FC § ¥ o e



v=1

nn 140 I=1:NEMAX

rn 140 J=1,NFMAX
160 rHEl . J)=0

a0 _To 30

180 TE(NIODOPg,LT. 1060 YO 1500
nn 190 I=1,NFMAX
a0 100 J=1.NFMAX
190 tHEI, J)50
200 a0 270 L=1,NLOOPS
n0 220 T1=1,NEMAY
1E(LAORCL, 1), GT,0)60 TO 210
1p(IY=1P¢1)
a0 Tn 230
Z1n 18 (Iy=L00PCL,I)
100P¢L,1)=0
2én FONTINUE
230 1=1=1
nh 240 J=141
1M=I1pCd)
TRl JT =
12=1p()*1)
18T=01%100+42
1pCdy=0
N 240 K=1,NSMAX
re(IeTRUF(K) EQ _18T)GO To 250
240 rONTYNUE

250 1 D0P (L, K)=1

e6n FONTYNUE
1p(l+1)=0

210 FONTINUE

i

C www rUMULATIVE MATRIY

G

MiCUmp=N| QOPS
vzl
A0 480 T=1.NLCUM;
&0n nO G40 J=1sNEMAX
rECIRCERI S ETETXR0T0 440



410
429
Les

430
bhén

450
460

500

C www

C weww

1100
0 wwsk
C dhdkx

1110

1120
1130

(1l GF.NLCUMLIGH TO 460
nn 430 K=I+1,NLCymL
1ECIM(K, 1), LT, T)G0 TO 430
no 420 L=1,NEMAX
THCL,L)=THCT, L)+TH(K,L)
(K, L)=D
rE(K_FO.NLCUMLIGHD TO 420
ah 410 M=K+1 ,NLCUML
TH(Mat,LYSIH(MrL)
APONTYINUF

NN

NECUMLeNLCUME=1

rONTINUE

rFONTINUE

TF(N_FEO.N)GO TO 480

el

a0 Tn 400

PONTYNUE

n0 500 I=1,NLCUM|

THOT  NEMAX+1)=0

n0 500 J=1,NEMAX

TRCTHCT p ) GT,U)THCTI ,NEMAX+T1)=IHCT  NEMAX+1) +1
FONTINUE

cFARCH FOR ITERATF STREAMS TO CUT ALL LOOPS

ng=0

ni==q -

aFET NUMBFR OF LOOPS TN WHICH EACH STRpAM IS INVOLVED
no 1100 1=1,NSMAY

no 1100 1=1,NL00PS

1 O0P(NLONDPS+1,1)=1 00P(NLOOPS+1¢12«L00OPCL,T)

eLAG PREFERRED STREAMS 100 [N ROW NLOOPS*1 OF ITERATE STREAM SEARCH

MATRYX
re(NPS)1130,1130,1110
Al 1120 1=1,NPS

1=KPS (1)
1O00PENLONPS+1,d)=100
vSFLAG(J)=Z

NSENS &1

N1=N1+1

no 1230 127, NSMAYX



1140
11580
1160
1170
1180
1190
1200
1210

1220

1225

1230

1480
C wewn

1500

1510

MeENe 4+

TE(N1)12%0,1230,1150

nn 1200 J=1,NLOOPS
YECLAOPCI+1))1200,1200.1160

no 1190 k=1,NSMAX
tE(K=131170,1190,1170
re(LnOPC),K) NE,1360 TO 1190
I00PC),1YS2

1J=J.1+1

a0 To 1200

rONTINUE

en Tn 1220

FONTINUE
TEC)I=N1Y1220,12901210
1NOP(NLONDPS+1,1)=n

a0 To 12720

| NOP¢NLOOPS+1,1)=2100

npS=NpS+1

vpS(npS)=l

nd 1225 J=1,NLOOPS
te(LnoPC 1) EQ,23L00PCJ,1)=1
CONTINUF

vSFLAGCIY=2

rONTINUE

re(Ne LT _NSMAX)Gn TO 1130

A0 1480 1=1,NSMAY
tE(KSEMC1,2) 67,0360 1O 1480
vSELAGCIY =1

FONTINUE

~ET CALCULATION npDER

¥ELAG=D

AN 1400 TE=1,NEMAYX
te(KeFLAGCIE) ,GT 0)GO TU 1600

nn 1810 122,NCOLpPM
1=2KPM(IE, )

YECJ _LF.N0)G0 TO 1520
tE(KepLARCJ) FQ,Nn)GO0 TO 15600
fONTINUFE



1520
1550
1560
1570

1580
1500

1600

1700

4
30

40

tTE(NLCUM) LT, 1060 TO 1570
nn 1850 100PN=T, M CUML
teCIH(LOOPN,IE) ,6T,0)G60 TO 1560
rONTTNUE

a0 Tn 1570

veLAGY =0

rAlLL FLAGER

tE(KeE AGY1,EQ 1)KFLAG=1

en To 16n0

A0 1580 11=1,NCOLPM
j==KpM(1IF,11)

ve() . F0,N)G0 TO 1590
kSFLAGCJ)=1

vELAG=1

MET=NET *+1

MELIST(NET1,1)=1E
MELISTI(NET,2)=1
vEFLAGCIE) =1

rONTINUE

tE(KELAG _EQ,136G0 v0O 150U
tF(NE1. LT, NEMAXYGOD TO 1200
NLTST=NEMAX
WRITEC2,1700) CANFLIST(I ) sJd=1¢2),151 ,NEMAX)
eORMATC(1I0X,6H ORDER,1212)
pFTUBN

END

¢lUBRNUTINE FLAGER

rOMMON
wyPM(30,8)  KSFLAG(R0) ,KSEM(30,3)/NELIST(30,2),KkPS5(¢10),
*NEMAY ,NSMAX ,NCOLPMsNLIST,NPS,ENAMEC(S0) ,SNAME (30)
rOMMON /ORDR/ IH¢Z0,30) rkFLAGYT 7 LOOPN,NE1+/T1E+KEFLAGC3D)

MEFL=D

vELAG=DN

MELETHC(LOOPN ,NEMAX*1)

¥1=1p=1

s 200 I=1,NEMAX

vi=K14+1

YE(KY 6T NEMAX)IK1=1
TELIWCLOOPN ;K1) ,1LEL0)G0 TO 30
te(KeFLARCKT) 6T _0)G0o TO 200



50
60

70
200

€10

220

230

é50

260

1F(K2 _LE_0)GO TO 40
YFC(KSFLAGC(K3Y,LE _n)GO TO 200
PONTINUE

vEFLaGLK)=3

NET=NET+1

MELTSTENFET »1) =K1
NELIGT(NET2)=2

MEFL=NEF| *1

vFLAG=1

no 70 Ji=J,NCOLPM
vAz=pgpM(r1,41)

TECKT _FOQ_0)GOD TO 200
rE(KSFLAG(K3) ,EQ _NIKSFLAG(K3)=3
rONTINUE

PONTINUE

tE(KeLAG _EOQ,0)G0 70 210
vELAG=D

vi=0

en Tao 20

*E(NEFL,NE.NEL)GO TO 250
vELAGY =1

an 220 I=1,NSMAX
re(KeplLAGCI) (EQ, 3)KSFLAG(])=1
rPONTINUE

no 230 l1=1,NEMAX
TECKEFLAGCT) EQ R)YKEELAG(]I) =1
rONTINUE

NELIST(NET,2)=3

oFTURN

nh 240 I=1,NEMAX
rE(KFFLAGCI) EQ, 2YKEFLAG(I)=0
FONTINUE

n0 270 1=1.,NSMAX
vE(KQFLAGCI) ,EQ, 3)KSFLAG(I)=0
PONTINUE

vELAGY=0

ME1=NF1=NEFL

peETURN

END

cUBRRAUTINE COPYER(M,A,BsNCOPY)



Vi N

10

20
30

40
50

60
70

100

101

NIMENSTION FORMS(2),FORM(T)
NnIMENSION AC202,8¢10),SP(2)
nATA FORM/EH( +BH
NATA SP/8H 1 8H

rALL CNOPVYBC(AC1),8p(1))
rE(NPOPY®1)1,2¢3

N E=1

nCOPY==NRORY=1

c0 70 S

NCOPY=R1

=0

val

vz

n) A0 1=1,80

1=1

rALL CD”D(J.BU).!:SP”)J)
1£€JY10:10.20

rALL COPYC1,ACN) ,kiB(1) 1Y)
1e(K_GF.M)GO TO §p
vekK+d

a0 Tn 40
IF‘K-1)6°!60:30

| sM=k 41

1e(LYS0.,80:,40

rALL COPYCL,ACN) ,keSPC1),1)
p=1

n=N+m/R
vE(N-NCOPY)E0,060,70
PONTINUE

vF(Ne.GE_0)GO TO 110
r=l=1

WRITE(R,100)1
eNRMAT(IR)
oFEADCR,1NTIEORM(2)
FARMAT(AR)
BEADCZ,FORMIA(NCORPY+1)
MROPY=EN=1

pETURN

enND

clUBRAUTINE CHECKERR(I)

/

tBHXe1(0,0)/



10

15

20
Z5

30

WHICH MAY HAVE CAUSED THE PROGRAM TO STOP,
AIMENSTON BUFFER¢10)
AOMMON /eWITCH/ JQWTCH

pEAD(7,5)YBUFFER

eENRMATCTINAR)

WMRITE(2+10)BUFFER

ENRMATC/ 7/ /25X 128H d*kwk*® E R RO R Hhukpx J///
*10X, 48K THE PROGRAM HAS STOPPED DUE VERY PROBABLY TO A WRONG ITEM
*NN THE /10X ,17H gOLLOWING CARD 1/ 1X:10A8//
#aNX,40H CHECK THE PRESENCE OF ANY ALPHANUMERIC STRING OF CHARACTER
*e /10XrS53H IT MAY BF A WRONG UNIT/STREAM/COMPONENT/COMMAND NAME
*.,10X,27H WHICH HAS CAUSEp THE ERROQOR L)

tEC(JSWTCH,EQ,0)Gn TO 20

WRITE(2:15)

ENRMATC//
*10X,41H BLEASE CORRECT THE ERROR AND RE=INPUT THE WRONG CARD AND T
wue /10X ,51H4 FOLLOWING ONES ONLY WITH THE APPROPRIATE COMMANDS.
w/q0X,86H THE STATE OF YOUR STORED DATA IS GIVEN IN THE FOLLOWING /
*10X,10H DATA ECHn //
*2EX,P2H wk*k%x S T O P wwkkwwx ////)

INDEX=0

MWFL|F=é

rALL FILERC(NWFILE,INDEX)
20-70_-30

WRYTF(2,25)

FORMATC //
«A0X,40H PLEASF RE=INPUT YOUR WHOLE SET OF DATA AFTER CORRECTING TH
*»e/10%,7H ERROR /11
*¥DBX22H wkkkk S T O P wkwkkw ////)

pAUSF FR

eND

eINTeH



Program PEETPACKSUBS




OOO0OO0OMOCO0DO OO DODhoOoOOoOnNDO DN

o e %k
LR
e e %
* kW
e e o
v de
¥ o %
LR B
se d o
* g *
W e e
o ek
* o %

DHUODKAMAFSEIFAVYA)
INPUT 1 = CRO

nUTPUT 2 = LPO

AUTPUT 3 =& LP1

nUTPUT & = CPO

TRACE 2,800

rOMPDESS INTEGER aAnND LOGTICAL

eAND

MaSTeR PEFETPACK

FPOMMON MODE ,NIN,NOUT,STRMIC(S6,12):STRMOC(A,15),PARAMC30)
*NSLMAY N oNU

POMMON /CCOMP/NC , NELTSTC(%0,2) NLIST/N| OOPS/KONVRG,NOGO+NPS/KPS(10)

rPOMMON /PMATRX/ kpM(Z0:8Y,SMATRXCL00)Y ,NEMATC(30:,4),EEN(S50D)
1¢SFLAG(30) +NSLMX,NCOLPM,TOL,KSEM(30,3)

FOMMON /ONAME/ SNAME(30) ,ENAMECS0)Y ,RNAMEC(30) ,UNAMECED)
IMODULEC(30) 2 TITLEC10) ,NSMAX, NEMAXs NPAR ,NVNAME , 1 TRACE,NPRUP,NUSRPPT
2,1RT,NW2

pOMMON /MINI/ 1ERR:E(30)

eXTEaNAL CHECKERR

rALL FTRAP(CHECKERR)

pEEYPACK 1S DEgIGNED TO ACCEPT ONLy 30 uNItTs AND 30 STREAMg,
TO GENERALISE 1TS APPLICATION UNp Ofp THE TWD FULLOUWING
IMPROVEMENTS MAY BE RROUGHT T10 It 3

1 -

2 -

CHANGE ALL pIMENSION AND CUMMON STATEMENTS TO aACcCEpT

MORE UNITS AND STKFAMS BY INCRFEASING THEIR SIZES.

CHANGE THE WAY ALL DATA ARE TRANSFERRED THROUGH THE PACKAGE
BY THE COMmMON STATEMENTS. THIS CAN BE ACHIEVED EITHER
RESTRUCTURING THE ARRPAYS SO THAT THEY SHARE COMMON
ROUMDARIES MOVEABLE AT WILL FROM WITHIN TO ACCOMODATE

A VARIABLE NUMRER OF STREAMg ANp UNITS

NR BY INTROpUCING pYNAMIC DIMENSIONING THROUGHOUT THE
PACKAGF,

sUCH TMPROVEMENTS WERE NOT INITIATEpD BECAUSE OF LACK OF TIMEe,



Al -

NHZ=T

MUFILF=6

rALL DREAD(NR)
YECIERR,FQ,0)G0 10 10
rFALL MINTMAX

1FRR=0

G0 Tn 20

rALL COMPUT(NW)
tnPTu=0

rALL RESULTCIOPTN,NW)
nAUSFE FI|EA

rALL DPRINTC(NWFILE)
eTOP

END

cUNCTION PUREVFCY,TRANSFER)
nIMENSTON TRANSFER(30)

TIN=TRANGFER(2)
HIN=TRANSFER(4)
aP=BNATLPTCI, TRANGEER(Z))
TRANSFFR(Z)=RP
TRANSFFR(¢(5)=% U

PALL FNTHALPY(TRANSFER)
HV=TRANSFERC(CAL)
TRANSFEFR(5)=2,0

rALL ENTHALPY(TRANSFER)
uwlL=TRANSEER(4)
pUREVFs(HIN=HL) /(HV=HL)
TF(PUREVE,LT.0.0)pURFVF=0,0
YEC(PURFVE,GT 1.0)pUREVF=1.0
TRANSFEER(S)=PUREVE
TRANGFFR(Z2)=TIN
TRANGFERCG)=HIN

oETURN

END

cInISH



Program EXECUTIVESUBS




10
20
40

SruafMiEnN | 2L PFAAAT

tNPUT 1 = CRO

AUTPUT 2 = LpO

nUTPUT & = CpO

AUTPUT & = LpP1

rOMPRESS INTEGER aAND LOGICAL
TRACF 2.500

END

clIBRONUTINE DREAD (¢NR)

rOMMON MODE NIN,NOUT ,STRMI(6,15)STRMO(6,15) ,PARAMC30) ,NSI MAX,NL
*,NW

FOMMON /CCOMP/NC NELIST(30,2) ,NLIST/NI OOPS/KONVRG,NOGO/NPS,KPSC10)
rOMMON /CMATRX/ KkPM(30,8),SMATRXC4L00) ,NEMATC(30,¢) ,EENCS00),
1vSFLAG(30) +NSLMX NCOLPMrTOL,KSEMCZ(Or3)Y

rOMMON /CNAME/ SNAME(3U) ,ENAMECS0)Y ,RNAMECZ0) ,UNAMEC(K0) »
AMADUI FC30) s TITLFC10) ,NSMAX, NEMAX? NPAR,NVNAME, I TRACE ., NPROP,NUSRPPT
?.TRT,NWZ

rOMMON /PROPS/ PROPRT(10,25) ,UPPT(10,10) NUCOMP+ITUNITS/NCTOT
* . MAXNSLsNIL,NWI

rOMMON /PPTEXTRA/ PRTFXTRAC10,35) ,NPROPX

rOMMON /MINI/ IERR/EC3U)

MWl=ENW

eNRMAT(14615)

ceORMATCTINAB)

cORMAT(5F15.7)

DEAD(NR20)TITLF
READ(NR+10INEMAX ,NSMAX+NOCOMP ,NSLMAX,NPAR,NCOILPM,KONVRGINPS,
1TTRACF N1 OOPS NLTST ,NVNAME ,NPRUP,NGGO, TUNTTS,NUSRPPT,NCTT
2 NPROPX.IRT,1EKR

MAXNSE=NSLMAX

NSLMX=NS|MAX

NI =Ng|MAX=NOCOMP

NTL=N

pEAD(NR.40)TOL

DFAD(NR,20) (SNAMEC¢I) ,1=1,NSMAX)

PEADCNR20) CENAMECI) , 127 ,NEMAX)

1ECIpT.EQ.02GO To 12

READ(NR+20) CRNAME (L), 1=1T,NEMAX)

RFAD(NR,10) (MODULFCI), =1, NEMAX)



12

13

14

16
17
18

70

80
90

95
96
100

el

e

40

PEADCNR20) CYNAMECI) , 121  NYNAME)
tF(NnCOMP)18,18,1%

nO 14 1=1.NOCOMP

PEAD(NRs20) (PRUPRTCI 1) ry=122)
oEAD(NR4O) (PROPRTC(T,J)r)=5,NPKOP)
pEAD(NR+40) CPRTEXTRACTI +Jd)J=1,NPROPX)
TE(NUSRPPT)18,18,16

nn 17 1=1:.NCTOT

oEAD(NRAO0) CUPPT(YrJ)  J=1NUSRFPT)
PEAD(NR,10) C(KPM¢T,J),d=1,NCOLPM), 159 ,NEMAX)
QFAD(NR,10) CCKSEMeT  0)rd=1,3),1%7 ,NSMAX)
oFAD(NR,40) (SMATRXYCI) . 159 NSMAX*NSLMAY)
1E(NPAR.FQ,0)G0U To0 80

pEAD(NR40) CEENCTIY+1=1,NPAR)
nFﬁD(NRo10)((NE"AT(I'J)IJ=132)01‘1lNEMﬂK)
TE(NI 18TY95,95:90

DEAD(NR 40) C(NELTSTCT J),0=1,2),I=1¢NLIST)
oEADC(NR40)(KSFLAGCTI) . I=q ,NSMAX)
re(NPS)100,100.96

oEAD(NR,10) (KpPSC1),1=1,NpS)
1E(IERR.FQ,0)YRETURN

DEAD(NR 4O)CECL), 121 ,NSMAX)

oFTURN

END

cUBRAUTINE GETPARAM(MOD,1E,UPARAM)

FOMMON /CNAME/ SNAME(30) ,ENAME(S0) ,RNAME(30) ,UNAMEC(60),

MODUIL F(30) s TITLEC10) ,NSMAX,NEMAX s NPAR,NVNAME , 1 TRACE,NPROP,NUSRPPT
~OMMON /CMATRX/ xPM(30,8) SMATRXC(400) ,NEMAT(30+¢),EEN(500)
CSFLAG(30) ¢ NSLMX , NCOLPMsTOL,KSEM(30U,3)

rOMMON /CPARAM/ M. N

nTMENSTON UPARAM(30)

tF(MOD,GT,0)G0 Tn 70
mMmeNEMATCIE1)
N=NEMAT(TE,2)
red(N_FO.N)RETURN

nn 40 151,30
HPARAM(CTIY=0,0

nf S50 121N

T T T G NN S B W IR A T e - %



A YO 1= 1N
90 EEN(M+I=1)=UPARAMC])
pFTURN
END
cUBRNUTINE EQCALL(NE)

FOMMON MODE,NIN,NOUT,STRMI(6,13),STRMN(6,15),PARAM(30) ,NSiMAX,NL
rOMMON /CNAME/ SNAME(30),ENAME(30) RNAMEC30) ,VNAME(S0) /
AMODULF(30) ¢ TITLE(10) ,NSMAX, NEMAXsNPAR , NVNAME , I TRACE,NPRUP ,NUSRPPT

1=MOpULE(NE)
60 To €¢5,10,20.30,60,50.60,70,80,20+100,7110,120+130,140¢150,160,
1170,180.,190,200) , 1
5 rAaLl MASSMIX
pFTURN
10 rALL MIXER
eFTURN
20 rALL SPLITTER
RETURN
30 rALL SPLTITMIX
peETURN
40 rALL FLASHER
oFTURN
50 rALL PURTFYER
pFTURN
60 rALL SETRP
eFTURN
70 rALL SETDP
pFTURN
80 rALL HEATER
RFTURN
g0 rALL HFATEXCH
pETURN
100 rALL puMp
peETURN
110 rALL COMPRESR
pFTURN
120 rALL VALVE
pFTURN
130 rALL pISCOL
peTURN



140 rALL REACTOR
pFTURN

150 rALL UNITY
pFTURN

160 rALL UNITZ2
pFTURN

170 rFALL UNIT3
RFTURN

180 rALL UNTTYTS
prETURN

190 pALL UNITS
pFTURN

200 rALL UNTTE
pFTURN

210 rALL UNTT?
pETURN
END
cUBROUTINE TESTU(NF,LIMIT)Y

~OMMON MODE,NIN,NOUT,STRMI(6,15) /STRMO(6,15) ,PARAM(30) /NSLMAX,NL
~OMMON /PMATRX/ ¥PM(30,8) SMATRACL00) ,NEMATC(30+2) . EENC500)
1¥SFLAG(30) +NSILMX,NCOLPMeTOLIKSEM(30r3)

| TMIT=0
no 40 1=1/,NOUT
I=sNIN+T*1
1==KPM(NF+J)
1=(J=1)*NSLMAX
nn 30 K=1,NSLMAX
TE(ARS(STRMOC(T(K))y=0,00001)30,30,10
10 w=ﬂBQ((SmﬁTRX(J+K)'STRMU(I,K))ISTRMU(IrK))
TEC(X_1LE,TOL)GO To 30
20 P TMIT=
&0 Tn 50
30 rONTINMUE
40 AONTINUE
50 RFETURN
END
cUBROUTINE PUTSTM(NE)

e L i v G e R B e et b S e el g g it~ g il g -l - AR



10
20
25

50
40

10
0

30

40

nh 20 1=1:.NOUT
jeNIN+T +1

1==KPM(NF,J)
1=2(J=1)*NSLMAX

nO 10 L=1,NSLMAX
SMATRX(J+L)=STRMOC¢I, L)
rONTINUE

N=NEMAT(NE,2)

TEC(NYLOD 40,25
M=NEMAT(NE,1)

nn 30 1=1.N
EEN(M+I=1)=PARAM(T)
pFTURN

END

clIBROUTINE PROMOTA(NS,IS,L00P)

rOMMON /CONVRG/ cNNVY(5+30),CONVX(5:15)
rOMMON /CMATRX/ kPM(Z30,8) SMATRXCL00) ,NEMATC(ZN 1 £) ,EENCS50D)Y s
1weFLAG(30) +NSLMAY , NCOLPM,TOL,KSEMC30,3)

NRT=(NS=1)*NSLMAY
1e(LOOP.GT,2)GU0 vn 20

k=2 (LO0OP=1)*NSLMAYX

nn 10 1=1,NSLMAX

ELEE

FONVXY (TS, 1)=SMATRX(NST+])

FONVY TS, J)=SMATRY(NST*I1)

pFTURN

n 40 1=1,NSLMAX

1=NS| MAX+]

v=SMATRX(NST+1)
veX+rONVYCIS, 1 )=poNVXCIS, I)=CONVY (IS, )
teCABS(YY.LT.0.004)G0 TO 30
eMATRY(Ne1+1)=(XwerONyy(lg, 1)=pONYY (15, )*cONyy (IS, d))/Y
rFONVY (IS, T)=X

rPONVY (IS, I)=CONVY (IS, )]

APONVY IS, J)=SMATRY(NST1+])

pFTURN

END

SUBRNUTINE PROMOT2(NS,IS,L00pR)



rOMMON /CONVRG/ cnNVsT(2,30)
FOMMON /CMATRX/ kpPM(30:8),SMATRX(40U) NEMAT(30:¢) . EENC500),
¥SFLAG(3n) NSILMAX,NCOI PM,TOL,KSEM(30,3)

-

NST1=(NS=1)*NSLMAX
1=MOnfLODP,+3)
1e(JY30.30.10
10 = )=4)*NSLMAX
nno 20 1=1.NSLMAX
20 FONVST(IS,J+I)=SMATRX(NST+1)
nETURN
30 n0 S0 1=1.,NSLMAX
v=2 . %«CONVYSTCIS/NS) MAX+])=SMATRX(NST+]1)=CONVSTCIS,T)
1e(ARS(X)=0.0001)Y50,50:40
40 y2 (SMATRY(NS1+1)=rONySTCIS, NSLMAX4I2) /X
eMATRX(NST+1)=SMATRX(NST+1)* (1. +X)=CONVST (IS, NSLMAX+1)*X
50 FONTINUE
pFTURN
END
cUBROUTINE RESULTC(IOPTNINW)

FOMMON /CMATRX/ kDM(30,8),SMATRXC400) ,NEMAT(3D,€) ,EENCSUN),
1wSFLAG(30) +NSLMAX NCOIPM,TOL,KSEM(50,3)

~OMMON /CNAME/ SNAME(30) ,ENAMECS0) RNAMEC(Z0) ,yNAMECHD) +
AMODUILEC(30) s+ TITLEC10) ,NSMAX ,NEMAXsNPAR,NVNAME , T TRACE,NPROP,NUSRPFPT

1e(InPTNY2,2,64
P4 WRITE(NW,T00)
a0 T0 6
4 WRITF(NW,105)TUPTN
6 N=NSMAX/Z
MzNSMAX~=N®3
TE(NY&LO040,10
10 g==2
nn 30 1=1.N
K=K+
K1=K+?
URITE(NW,110) (SNAME(J) Jd=K,KT)
11==1
- A 1= .NTI1 MAY



30 rONTINUF

40 1F(M)20:90,50
50 N=N*Z+1
WRITE(NW,T110) (CSNAMEC ) +J=N,NSMAX )
|‘}=-1
nhD 60 J=1,NSLMAX
11=2J14+2
60 WRITECNW,120)VNAMFCI1 ) P VNAMEC)T*T1 ) s CSMATRYCCL =12 eNSLMAX*® ),
1 =NsNSMAX)
70 1F(I0PTNY72,72:74
7e WMRITEC(NW,130)
rO=Y0-76
74 WeITE(NW,135)
76 nt BN T=1,NEMAKX

m=NEMAT(T1,1)
NE=NEMAT (1 ,2)+M=1
LECN-GT-0)G0-TO 728
WBITEINW,150)ENAMECT)

an Tn 80
78 WRITECNW,T40)ENAMECT )Y . (EEN(J) ,d=M, N)
80 FONTINUE
90 pETURN

100 ENRMAT(IHT1//10XK,20H FINAL STREAM MATRIX/T1X+s19CT1Hw)/)
108 FORMAT(IHYI/ /10X, 240 STREAM MATRIX FUR LOOP +12/11%+23C1H%Y/1)
110 eNRMAT(//30X,3 04X ,A8,%K) /)
120 eNRMATCIOX 2A814Y% ,5F15.2)
130 cORMAT(T1HT1//10X,3%H FINA| EQUIPMENT PARAMETER MATRIX/
141X e32C ™)/ /8K, 100 UNIT NAME,TUX,11H PARAMETERS /)
135 eNRMATC(IMTI/ /10K, 170 EQUIPMENT MATRIX/11Xr16C1H*)//8X, 100 UNIT NAME
1.10X.11H PARAMETERS /)
140 ENRMAT(/10X,ABr2Y%,4F15.2,6C/20XK+4£F15,5))
150 ENORMAT(/10X,AB8+16X%X,18H HAS NO PARAMETERS )
ENMD
cUBRNUTINE DPRINT(NWFTLE)

FOMMON MODENIN,NOUT,STRMI(6,15) sSTRMOC(A,15) ,PARAMC30) NS  MAX,NL
AOMMON /CMATRX/ KPM(30,8),SMATRXC400) , NEMAT(30,2),EEN(S500),
TvSFLAG(30) +NSLMX , NCOLPMrTOL, KSEMCZ()r3)

rOMMON /ONAME/ SNAMEC(30) ,ENAMELSU) A RNAMECZO) ,UNAMEC(E(D) +
AMODUI F(30) s TITLE(10) ,NSMAX, NEMAXsNPAR.NVNAME , 1 IRACE-NPROP,NUSRPPT
SEERT



10

12

14
15
20

25
30

40
50
60

100
110
AT

rOMMON /PROPS/ PRNPRT(10,25),USERPPT(10.,10) NOCUMP,IUNITS,NCTOT
FOMMON /rCOMP/NC,NELTST(30,2) ,NLIST/NLOOPS/KONVRG,NOGO,NPS,KPS(10)
FOMMON /PPTYEXTRA/ PRTEXIRACIO0,32),NPROPX

FOMMON /MINI/ 1FERR(EC30)

WRITF(NWEILE,100)YTITLF

WRITE(NWETLE 110INEMAX NSMAX , NULOMP NSLMAX NPARINCOLPM,KONVRG,
ANPSsTTRACEINLOUPG , NLIST+NVNAME*NPROP,NOGO,IUNTTS,NUSRPPT,NCTOT
2 . NPROPX:TRT.IFRR

WRITE(NWEILE,130)7T0L
WRITE(NWEYLE,10U0) CSNAMECT) ,I=1/NSMAX)
WRITE(NWEILE,100) cENAMECT) , I=1/NEMAX)
teCIRT.En.0)GO TO 5
WRITE(NWEILE,100) tRNAMECY) » I=1:NEMAX)
WMRITE(NWEILE,110Y¢(MODULECT) +I=TNEMAX)
WRITE(NWEILE,100) ¢VNAMECT) ,I=1/NVNAME)
1E(NOCOMP)20,20,10

nn 12 1=1,NOCOMP

WRITE(NWEILE,T00) (PROPRT (I ,J), J=1,€)
WRITE(NWEILE,1350)(PROPRT(I1,J),J=5,NPROP)
WRITE(NWEILE 130 ¢PRTEXTIRACI,J2¢d=1sNPROPX)
TE(NUSRPPT)Z0,€0,14

n0 15 I=1,NCTOT

WRITE(NWEILE,150) (USERPPT(I,J)rJ=1,NUSRPPT)
WRITECNWEILE ,110)Y c(KpMCE,J)rd=1eNCOLPM) , 121 NEMAX)
WRITEC(NWEILE,110) cCKSFMCT,J),J=1¢3)r1=1,NSMAX)
WRITEC(NWEILE ,1350) (SMATRX (1) ,T1=1/NSLMAX®*NSMAX)
TF(NPAR,.FQ,0)G0 vn 25
WRITE(NWFILE,130) (EENCI) ,I=1,NPAR)
WRITE(NWEILE,110Y CCNEMAT(I1,J),d=1,2),1=1,NEMAX)
tE(NI 18TY40.,40:30

WRITE(NWEILE,110) CCNELISTC(IsJ)rd=1,24),1=1,NLIST)
WRITECNWEILE,110) cKSELAG(TI)»T=T/NSMAX)

TE(NPR)AN 60,50
WRITE(NWEILE,110)¢KPS(¢I),I=1,NPS)
1e(IERR.FQ,0)RETURN
WRITE(NWEILE,130)Y(CECT) » 121 ,NSMAX)

RETURN

cORMAT(I10AS8)

ENRMAT(1415)

rARMATI(SETS 7)Y



NTMENSTON TRANSFER(30)¢SNS(12)

rOMMON MODE NIN,NOUT,STRMI(6,15) rSTRMND(E7,15),PARAM(3n) /NS  MAX,NL
rOMMON /CMATRX/Z kpM(30:,8) SMATRXCAOU) , NEMAT(30:,¢),.EENC(50D),
1¢SFLAG(SN) ,NSLMX , NCOLPMsTOL, KSEMC(30,3)

rOMMON /CNAME/ SNAME(30) ,ENAME(SU) A RNAMEC(Z0) , UNAME(AD) »

AMNDUL F(30) » TITLE(10) ,NSMAX,NEMAX/NPAR.NVNAME, 1 IRACE ,NPROP,NUSRPpRT

C
MTRN=D
NNUT=0
a5 1m1.6
eTRMY(1+,1)=0,

5 eTRM1(],4)=0,

n 50 1=2,NCOLPM
1 =KPMINF, 1)
TECILYR0,60,.10

10 rALL COPYB(SNS(T=1),8NAMECL))
1=(L=1)*NSLMAX
NTNSNTN*1
nh 20 J=1,NSLMAX

20 eTRMI(NIN,J)=SMATRX(L+J)
en To §0

30 | ==L
rALL COPYB(SNS(I=1),SNAME(L))
| =(L=1)%*NSLMAX
NOUT=nnUT+1
nO 40 J=1,NSILMAX

40 eTRMOCNOYT ,J)=SMATRX (1 +J)

50 FONTINUE

60 M=NEMAT(NE,1)
N=NEMAT(NE,2)

65 nh 66 1=1,30

66 pARAM(1)=0,0
TF(N_LE.0)GO TU 80

68 nn 70 1=1.N

70 DARAM( I ) =EEN(M*T=1)

80 A 140 I=1,NIN
TFCARS(STRMI(I+4)Y).LT.0.01.AND.NSIMAX GT.5)Gp TO 90
a20=—TDH--%%0

90 nd 100 J=1,NSLMAYX

100 TRANGFER(J)=STRMI ¢l ,4)



110
120
130

140

1645
150
155
160

165

170

180

190
200
210
£20
225

230
240

245
.

TRANSFER(S5)==1,

rALL FNTHALPY(ITRANSFER)

STRMY(T,4)=TRANSEFR (&)

eTRMT (I 5)=TRANSEFR(5)

1E(STRMTI(1,1))120,120.1%0

WRITE(NW,130)SNS(T),ENAMECNE)

cORMAT(/10X 1 26H #»#wWARNING**> INPUT STReAM ,A8,%H T0 UNIT ,2X,AB/
122Xs14H REARS NO FLOW/)

rONTINUE

tF(ITRACF.NE,.O0.AND.MODE.EQ,0)G0 Tn 155
WRITE(NW,150)RNAMFC(NE) ENAME (NE)

eORMAT(/ /10X, 9H RNUTINE ,ABr24H CALLEp TO SIMULATE UNTT ,2X,A8/)
1ECITRACE)240:.160.2640

NIM=SNIN/Z

MNM=NTN=N| M*3

MeITE(NW,165)

cNRMAT(10X,17H INPUT STREAMS : )

TE(NIM)220,22001970

11==2

nn 210 I=1,NLM

riel1+3

1221142

WRITECNW,180) (SNerK),k=11,12)

eNRMAT(3NX,3(7X,AR21X))

11==1

nh 100 J=1,NSLMAY

11M=J142
WRITEC(NW,200)VNAMECJ1) ,VNAME(JT1+1) , (STRMI(L,J)L=11,12)
eORMAT(1NX,2A8,4X%,3F15.2)

rONTINUE

tE(NMY24LN,26L0,£25

NILM=NIM*T+1

WRITE(NW,T180) (SNSCK) ,KsN M, NIN)

| Bmq

nn 230 I=1,NSLMAY

11=J1+2
WRITE(NW,200)UNAMECJI1Y , VNAMECUT+1) , CSTRMI(L, 1) LaNLM, NIN)
rALL FOCALLC(NE)

TE(MADE) 245,245,250

1E(ITRACF)I&400.€50,.400
o T Tefn 24005



280

¢90
500
310
315

320
400

NM=NAUT=NLM*3
TE(NIM)Y310,310+280

T1=ENTN=2

nd 300 I=1:,NLM

11=11+3

12=114+72

WRITE(NW,180) (SNerK),k=11,12)
13=11=NIN

14=12=NIN

11==14

n0 200 J=1,NSLMAYX

11=J14+2
MQITF(NW.zOO)VNﬁMF(J1)IVNQME<J1+1)l‘STRMOfLuJ)rL=13rIﬁ)
rONTINUE

TE(NMYLO00,400,315

NIMEN| M*Z+1

t1=N| M+NIN

12=NOUT+*NIN
WRITFR(NW,180) (SNS(K) ,k=11,12)
s

no 320 T=1,NSLMAYX

11=J14+2
WRITE(NW,200)VNAMECIY) ,VNAMEC)T1+7),(STRMO(L,T1),L=NLM NOUT)
pFTURN

END

cUUBRNUTINE COMPUT ¢NW)

rFOMMON MODE,NIN,NOUT,STRMI(6,13) /STRMND(6+15) ,PARAM(30) ,NSIMAY,NL
rOMMON /CCOMP/NC , NELTISTC(Z0,2) NLIST/NLUOPS,KONVRG,NOGO+NPS+KPSC(10)
AFOMMON /CMATRX/ KkPMC30,8)  SMATRXCLUU) ,NEMATCRO &), EENCSUN) ¢
1«SFLAG(30) ¢ NSLMX NCOLPMrTOL KSEMC30r3)

rOMMON /CNAME/ SNAMEC(30U) ,ENAMECS0) +RNAMECTO) ,UNAMECK() »

AMODU) FC30) + TITLF(10)  NSMAX, NEMAXsNPAR ., NVNAME ,TTRACE,NPROP.NUSRPPT
2.TRT, NWZ

WRITECNW,300)TITIF
IFRR=0

MNDE=0

1 NOPN=1

1 0P =1

NELONP=0



¢ TEST=0

Me=0

NPENC+1
1F(NC=NLIST)20:20.200
nE=Nel [STONC,1)
1F(MNDE)25:25:30
1EC(NFLISTONC,2)=23350,40¢40
rALL LOADST(NENW)

rALL PUTSTM(NE)

en Ton 10

NELOOP=NELOOP#+
te(NEIOOP.GT.1.0R _LOOP.GT.1)G60 TU 48
1e(KONVRG.LT.172G60 TO 48
re=0

nn 45 I‘?lNCOLPH
tE(KpM(NE, 1), LE.0YGO TO 45
NSEKPM(NF, 1)

1E(KerLAG(NS) NE_2)G0 TO 45
18=18+1

eh Tn (6%,44) ,KONVRG

rALL PROMOTTI(NS,T18:1)

a0 To 45

rALL PRUMOT2(NS,T12+1)
rONTINUE

rALL LOADSTU(NE Nu)

pALL TEST(NE,LTEsT)
TECLTESTYIG0, 60,50

¥TEST=1

rALL PUTSTM(NE)
yE(NELIST(NC,2)=2310,10,70
TE(KTEST)160,160,80

i N0P=100D+1
1eCITRACE)85,85,81

i P1=100FP=1
rE(MOPCLPYT,ITRACEY)B2,0¢,85

rALL RESULTCLOUPN.NW)
TE(LOADP=NLOOPS)9D.90,110

nc=Ne=NE|OOP
1e(KONVRG)I105:.105.95
NC=NC+1

o M YO AP~ O AY



96
AT
100

101
103
10e
1058

110
120
130

140
150

160
170
180
185

190

200

tE(KpM(NF,I))104,904,096
¥PM(NE, 1)
1F(KSFLAG(NS)=2)1n3,97:103

NS =

rS=t

e Tn (100.,1012,K0NVREG

Q+1

ralLlL PRUMOTT(NS,1e/,LOOP)
en Tn 103
PROMOT2(NS,18:,L0O0OP)

L

rONTINUE

nNeC=N

NELONP=0
vTEST=0
a0 Ta 10

C=1

TE(NNGDY2120,120,140
WRITE(NW,130)L00pN,LOOP

eENRMATC(/ 2/ /25X+164 LODP
190X+ A0H

2n/t)
| NOP

NELODP=0
vTEST=0

=21

1 NOPN=|OOPN=+1

60 To 10

114,234 FATLED TO CONVERGE IN ,I14,4H LO0Pg/
IAST RESUI TS TAKEN AS FINAL VALUES AND SIMULATION CONTINUE

WRITE(NW,150)1L00pN,LONP
eEORMATC/ //25%.6H 1 00pP

I1ERR

=1

60--To- 18§
TECITRACEX190.,170.170
WMRITE(NW,180)L00PN,LOOP
eORMAT(///25X,6H 1 Q0P
rALL RESULTCLOUPN.NW)
TF(JFRR.FQ.1)PAUSE

1 NOP

=1

1 NOPN=LOOPN+1

NELOOP=0
0 To 10
TF(MODPE.GT.0)G0 10 220

WRITECNW,240)

MODE

=1

v14,234 FALILED TO CONVERGE IN ,14rgH LOOPS//

28X,22?K SIMULATInN ABANDONNED//)
1 NOPN=0

+12:14H CONVERGED IN

112:6H LOOPS /)



22n
210
240
230
500

o o

O 0=

3 O3

a0-To 8§

WRITE(NW,210)

EORMAT(///25X+. ¢34 SIMULATION SUCCESSFUL //25X,15H RESULTS SToORED/)
ceNRMAT(1H1/ /30K, "eINAL RUN THROUGH THE PLANT'//)

pFTURN

CORMAT(TH1//20X,'"pRINT OuUT FOR THF SIMULATION PROBLEM ENTITLE'
wr20X,65C %)/ /5% ,10A8/5X,80C %') /1)

END

cUBRNUTINE MINIMAY

rOMMON /CMATRX/KPmM(30,8) ,SMATRXC400) ,NEMAT(30,2) ,FEN(500) .,

TvSFLAGC30) 4NSLMX NCOLPM,TOL,KSEM(30+3)
~OMMON /CNAME/SNAME (30) rENAME(30) ,RNAMECS0) » YNAME(60) ,

AnODUI EC30) s TITLEC10) ,NSMAX, NEMAX/NPAR.NVNAME, TTRACE ,NPROP . NUSRPPT
AOMMON MODE NIN,NOUT,STRMI(6,15)/STRMDC6,15) ,PARAM(3() +NSIiMAX, NL
FOMMON /MINI/ IFERR¢E(30)

ATMENSTON AC30+30)¢B(30,30),C(30,302,0(30,60),2(30)

NnITMENSTION KEFLAG(30)
¥TEST=0

aACAs il X

nno 1 J=1,30
all,4)=0_0
ﬂf!c.i’=0_0
r(1,9)=0.0
nelya)=0_0

ntl, 1+30y=0,0

&FT AlL FLOW METFr ERRORS

EM=E (1)

nf 5 1=2,.NSMAX
TFCEM. LT ECI)IEM=F(])
rONTINUE

eM=EM*2 .0

no 6 T=1,NSMAX
1E(E(I).FQ,0,0)E(T)=EM
FONTINUE

a0 To 500

FONTINUE

T i e T eegto U Wy R— 1 = shMilClsnCcChMree MA-DIv



10
B
20

C www
=D

30

C weww

MEMAy1=NFEMAX
nE=0

n0 40 1=1,NEMAX

ME=NF+1
tF(MoPULECI) ,EG 10)G60 TO 25
1F(MODULECI) EQ,14)G0 TO 3¢
nn 20 J=2:NCOLFM

v=KPM(T:1)

TECKY10:40.15

k==K

ACNE , K)==1,0

G 0=—T0-20

ACNE , k)=1.0

PONTINUE

a0 Tn 40

ARECONPLING OF THE TWo INpUTS TO THE HFAT FXCHANGER
w=KPM(I+2)

ACNE,.K)=1.0

g==KpM(T,4)

A(NF,K)==1,0

NE=NF+1

¢=KPM(]:3)

ACNE,K)=1.0

v==KpM(I,5)

ACNE,K)==1,0

a0 TN 40
TE(KPM(T,4).LE.0)G0 TO ¥
nECONPLING OF THE COLUMN MODFL ANp THE REBOILER MODEL
k=KPM(T+2)

A(NE.K)=1,0

K =KPM(T:%)

ACNE,K)=1.0

k==KpM(1,5)

A(NE,k)==1,0

y==KpM(T,6)

ACNE, K)==1,0

NE=NF+1

w=KPM(TI4)

AfNE.kK)=1.0

v==KpM(1,7)



A(CNE k)==1,0

40 rONTINUE
C

MFMAx=NE
C

nH 2010 1=1,NEMAY
2010 WRITE(2:2020)CA(T.J),J=1,NSMAX)
2020 EeNRMATC(I10X,'A'220F4.1)

B
C wxx FREATF MATRIX C, THE ERROR VARIANCE MATRIX
C
v==Ng| MAY
nd 60 1=1:,NSMAX
50 k=K+NSLMaX
AT 1)=0_ Sw{SMATRY(K+1)*E(]))w%*?2
60 rONTINUE

WRITEC2,2030)CCCy,.1),1=1,NSMAX)
2030 eORMAT(10X,'C'+10F10.5)

C %%% MULTTPLY MATRIX A TRANSPOSE BY MATRIX C AND SET THE RESULTS IN MATRIX B
C wiw pn=CwAT

AD 70 1=1,NSMAX
A 70 J=1:NSMAX
70 ACI, d=C(I,1)*ACy, 1)
nD 2040 1=1,NSMAYX
2040 WRITE(2:,2050)(B(y.J), =7 ,NSMAX)
2050 enNRMAT(I0X,'B'10F10_.5)

wk% MULTIPLY MATRIX B BY MATRIX A AND SET THE REyULIS IN MATRIx D
wk* HzA*(C*AT)

OO0

A0 80 1=1,NEMAX

A0 80 J=1,NEMAX

nD BN K=1NSMAX
80 AT )=DCl J)+ACT, K)XR(K,J)

nh 2060 T=1:.NEMAY
2060 WRITEC2.2070)(DCy,d),0=1,NEMAX?
2070 eORMAT(INX,'D'+10r10.5)

f caa shVMEmY MATRIVY D



M2=NEMAX&ANEMAX
nh 120 I=1,NEMAX
130 n(l.1+NEMAX)=1.0
AN 225 T=1,NEMAX
140 NIVEN(T,Y)
tE(DIV.E0.0,0260 O 180
nD 150 J=1,N2
150 ntl,))=D(C1,J)/D1y
A 1720 K=1,NEMAX
TFCK FO.1)G0 TO 470
cAD=D(K:Y)
nn 1640 J=1.,N2
160 NEKs1)=D(KpJ)=FADRD(T,J)
170 rONTINUE
an T0 228
180 12=14+1
nD 100 J=12,NEMAYX
TFCAC) 1Y NE,.0.0)60 TO €10
190 rONTYTNUE
WRITE(2:.200)
200 pORMATC(/10X,'"ERROR IN FORMAT 200 OF LAGRANGE!'//)
sTOP
210 nN 220 K=I,N2
xx=A(T,K)
all ¥Y=ACJ,K)
een AC) ) =XYX
a0 TN 140
225 rONTINUE
nn 2%0 1=1,NEMAX
nt 230 J=1/NEMAX
nCIlsd)=DCl J+NEMAYX)
230 (I J+NEMAX)=0.0

C *%% MULTTIPLY MATRIX p BY MATRIX B AND SET THE RESULTS IN MATRIX p
C www neC*ATH*(A*YCHAT ) *a=1

n 240 1=1,NSMAX

nh 240 J=1+NEMAX
240 atlqa3)=0.0

a0 250 T=1,NSMAX

nn 250 J=1,NFMAX



A 250 K=1,NEMAX

250 PCI,0)=CCl,J)+BC(T,K)wD(K, J)
nn 240 I1=1,NSMAX
nn 260 J=1,NEMAX

26n R E G S e )

#%% MULTTPLY MATRIX A BY MATRIX D AND SET THE RESULTS IN MATRIX D
wkk Ns(CxAT*(A*XCHAT)%n=1) %A

OO0

nnN 280 T=1,NSMAX
a0 270 J=1,NEMAX
72(J)=n(1.,J)
270 ntl,a)=0_0
nn 280 J=1,NSMAX
nh 280 K=1,NEMAYX
280 el )=D(led)+Z (KY*A(K Y

#w%x NRTAIN THE NEW CORRECTIONS TO THE FLOW ESTIMATES
wkw yX+ kAT H (A*C*ATyR*=1%AYY

0 OG

TFE(TOL.GT,0.00U1YTOL=0.V001
14=0

290 nD 2905 TI=1,NSMAX

295 7’1)50.0
1h=d 0 +1
==Ng| MAYX
nd 340 1=1,NSMAX
v==Ng| MAX
nn 300 J=1.,NSMAX
v=K+NSLMAX

300 7¢1)=72¢1Y+*DC(I,J)wSMATRX(K+1)
| =L+NSLMAX
yX=SMATRX(L+1)=2¢T1)
1ECARS ((XX=SMATRY(L*1))/XX) . GT-TOL)IKTEST=1
eMATRY (L+1)=XX

310 rONTTNUE
YE(KTEST EQ,0)60 TO 400
¥TEST=0
WRITE(2,2200) 04

2200  eDRMATCIOX+'"JJreITERATIONY , 13)
APl TAa 50O0A



400 MFMAy=NEMAX1

TE(IFRR,.FQ,2)RETYRN

TF(NSIMAX,LE.5)RFTURN

v==Ng| MAX

nh 430 1=1,NSMAX

v=K+NS| MaAX

nd 410 J=1,NSLMAYX
410 2(J)=SMATRX(K+J)

rALL TOMOLE(Z)

nn 420 J=1,NSLMAYX
420 eMATRX(K+J)=2(J)
430 rONTINUE

pFTURN

C #%% rHECK THAT ALL STREAM FLOW RATES ARE kNOWN AND CALCULATE UNKNOWN ONES

500 KkELAG=0
n0 645 1F=1,NEMAYX
TE(KereLAGCIE) ,GT _n)GO TO 665
WRITE(2:1000)ENAMECTE)

1000 EeORMAT(I0X:,A8:"' NOT YET CALCULATED")
kFLAG=1

C ##%% rWECK ALL OUTPUTS
nD 520 1=2:,NCOLPM
re(KpM(IFE,1))570,530,5¢0

510 1==KPM(IE,I)
1=(J=1)*NSLMAX*1
re(SMATRX(J) EQ . n 0)GO To 540

520 FONTTINUE

530 vEFLAGeIR) =1
a0 Tn 668

C www pHECK ALL INPUTS

540 nD 580 I=2,NCOLPM
1e(KeM(Ig,1).LE.0)GO TO 560
1=KPM(IE, )
1=(J=1)*NSLMAX*1
TEC(SMATRXC(J)  EW. 0 0)GO To 665

550 rONTINUE

360 NIN=0



NNUT=0
nD 564 1=2,NCOLPM
tE(KeM(IF,1))563%,565,561
561 1=KPMC(I1E,I)
1=CJ=1)*NSLMAX
NINSNTN#+1
nD 542 K=1,NSLMax
562 CTRMT(NIN,K)=SMATRX (J+K)
WRITE(2:.2000) (STRMICNIN/K) ,K=1 NS MAX)
5000 ©EeNRMAT(10X,'STRMTI',10F10.4)
ah Tn 564
567% NOUT=NOUT*1
564 CPONTTINUE
565 M=NEMATC(TIE,1)
N=NEMAT(TE,2)
nn 5466 1=1,30
566 pARAM(I)=0,0
1E(N 1LE.N)GO TO 548
nN 547 I=1,N
567 PARAMC(I)=EEN(M*I=1)
WRITE(2,3010)(PARAMCTI) »I=1,N)
5010 eNRMAT(10X,"'PARAM' BF12.4)
568 1FCIFRR.FQ,1)YGU v0 600
TF(NSIMAX,LE.5)Gn TO K05
WweITE(2:,1020)
1020 e0ORMAT(10X,'CALL 7O TOMULE')
nh 520 T=1,NIN
nh 570 J=1,NSLMAYy
570 2¢J)=STRMI(L,J)
rAlLL TOMOLE(Z)
nn SR0O J=1,NSLMAYX
580 QTRMI (T, ))=2(J)
590 AONTINUE
600 tE(NgIMAX,LE.S)Gn TO K03
nD 602 I=1,NIN
re(STEMI(I,4) .NE 0.0)G0 TO 602
nd 601 J=1:NSLMAYX
601 7(J)=STRMICI,J)
7(5)==1.,0
rALL ENTHALPY(Z)

~T*DMs 7Y .4 Y=274)



605

1030

610

1035
040

650

660
665

1040

670

680
690

rALL FQCALLCIE)
WReITE(2:,1030)RNAMEC(TE)
eORMAT(T10X,A8,"' MoODEL CALLED 70 CALLUy| ATE THE UNIT')
VEFLAG(IF)=1

nN 640 T=1,NOUT

I=NIN+]*1

1==KpM(IE,J)

12(J=1)*NSLMAX
TE(SMATRYCJ+1).NE 0,0YG0 TO K40
no 610 L=1,NSLMAYX
2CL)=STRMOCI, L)
te(1FRR.EFQ,.1)GU 10 640
yE(NSIMAXY,LE,.S)Gn TO A4V
WRITF(2,1035)
EORMAT(10X,'CALL TO TOMASS!')
rALL TOMASS(Z)

nh 650 L=1,NSILMAY
eMATRX(JaL)=Z (L)

rONTINUEF

FONTINUE

TE(KELAG . GT.0)60 10 500

r¢(IlFRR.FQ,2)GU vn 7
TE(NS|MAX.LE.S5)Gn TO 7
WRITE(2:,1040)
eARMATCTI0X,"CALL TO TOMASS BEFURE LEAVING THE INITIATOR')Y
v==Ng|I MAY

nh 690 T=1,NSMAX
v=K+NS L MaX

nn 70 J=1,NSLMAY
7(J)=SMATRX(K+J)

rALL TOMASS(Z)

nfh A8N J=1,NSLMAX
eMATRX(K+J)=2(J)
rONTINUF

L L R

END

ETNIQH
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19

20

VISTeLR)

SFEGMENTS CFXX LY

TtNPUT 1 = CR)

AUTPUT 2 = LPO

FOMPRFESS INTEGER AND LOGICAL
+RACF 2,500

eND

cUBRNUTINE RKIITACX,T)

ATMENSTON XC192,8¢10)

AOMMON /PROPS/ PeOPRT(1U,25) ,USERPPT(10,10) NOCOMP,IUNITS,NCTOT

w NSLMAX  NL
rOMMON /oK/BRIGA(C1IN) ,BRIGB(10) ,AABAR,BRBAR/ABAR

reCIUNTITS)T,1,4

TADD=4A0

p=10_7335

R =

p=0,0R4L778

TADD=273_18

r=T+TADD

n0 10 1=1,N0COMT
TEC(PROPRT(1,12).27.0.0)Gp TO §
pROPRT(],12)=,4278

pROPRT(I,13)=,UBA7?
p(1)=PROPRT(I,13)«PRAPRT(I,6)/PROPRT(1,5)
T1R=DPROPRT(I,6)/¢

A1GACT)=PROPRT(]I ,12)#T1R¢##*2,5/PRODRT(1.,5)
n1GA(I)=SQRT(BIGAC(C]))

elGR(T)=R(I)/T

a0 To 35

o=1,/%,

ATI=0,

ATd=0,

nd 30 1=1,NOCOMP

nd 30 J=1,NOCOMP

1F(1=))20,30,20
TCIJ=SORT(PROPRT (T +6)%PRAFRT(Yr8))
VETJ=((PROPRT (I, ZY*%paPRNPRT(Jr7Iw%P) /2, ) %%3
701J=,291=0,04*(er0PRT (], 2)+PROFPRT(V,D))
pClJ=z0l *ReTCIlJ/yCI Y

AT AT I+XCI) X (Y CPROPRT(Y +12) *PROPRT (I 1)) %R*RATCIJ**2 5



40

50
60

10
20

30

FONT INUE
n%“ﬁﬂ=0-

aRRAR=0,

AABApR=0,

ARAR=0,

N 40 1=1,NOCOMP
AABAR=AARAR+BIGA(T)*X (1)
ARBRAR=RBRARFBIGR (1) *Xx(])
nRAR=RBAR+R(T1)*X (1)

a0 Tn A0

nD S50 1=1,NOCOMP

ATT=ATT+PROPRTALT 1) #R*KwPROPITC(I ,8)%w2,5/PROPRTCTI 1 S)=XCr)™X(I)

ARAR=ATJ+AIL
CONTTNUE

T=T=TADD

pFTURN

eND

rUNCTION VAPRES(Y,T)

cOMMON /PROPS/ PROPRT(1U,25),Uf10,10) ,NOCOMP,TUNITS,/ NCTOT

* NSILMAX NL

TFC(IUNTITS,GT.0)Gn TO 10
ri=2(r+460,0) /1.5

r0 To 20

T1=T+273_15
VAPRES=PROPRT(I ,21)=(0.£185%PROPRT(I,20)/T71)
VAPRES=EXPI0(VAPRES)
tF(IYNITS,GT,.0)Gp TO 30
VAPRES=VAPRES/21.,7158
pETURN
VAPRFES=VAPRES/7Sn .,
cFTURN

eND

cUNCTION BOILPT(1,P)

FOMMON /PROPS/ PRAPRT(1V,25) ,USERPPT(10,10) +NOCOMP,IUNITS,NCTOT

* NSLMAYX

TECIYUNTITS210.,10,20



10

20
30

40

50

OO0 0N

pRES=pP*51,.715

e Tn 30

pRES=pw750,
a0ILPT=,2185+«PROPRT(T1,20)/(PROPRT(1+21)=ALUG10(PRES))
1F(IUNTTF)‘>UrGUr50

eDILPT=BOILPT*T ,R=44D,

peETURN

e0ILET=BNILPT=¢7%,.15

oETURN

eND

cUBROUTINE HDATACISTATE,TR,PR,ZCrHOH,NW)

tSTATE = 0 : SuUsCOOLEP LIQUID REGION
tSTATF = 1 :+ SUPERHEATED VAPOUR REGION
YSTATF = 2 :+ SATURATED LIQUID LINE
tSTATE = 5 : SATURATED VAPOUR LINE
p1=3_14159

vALL=0

17C=1FIXC(2C=,2070)%100,)/2
re(12e)10.10,20

r2C=1

a0 To 40

1F(I7C=4)40,40,30

172C=4

1ST1=1STATE &1
a6 To ¢(300:,50,800,500) 1871

cUPERMFATED VAPOUR PHASE
f0 T (180,170+1%0,100),12C

»=,20

rf(Te, LE _0,75)60 vO 40UV
TF(TR=8,5110,120,120

r1=166 *FXP(=5.14%«TR)+,. U7

P22 A2*EYP (=18, 6% (TR=1,2)+,05
r3=FYp(3R,8B/TR"34.2)

T4=2TR=,75

rLz ,ORO*TI % %]  OZwpEXP(=,3175%T1)
FEE 215 EXP (= 1045%TRw*b J35)



120

130

140

150
160

v0DE1 _15= 31646%(I1R=B, )% (1 R=B Jk(ITK"K8 )
yME(1,=,.000149F*To*%0 T +EXP(=1.2907%TR))

yMXM/ (187941 ,0826% (TR™_65)%%1,1726)

a0 Tn 400

HORTC=TR*(,053*TRrul(= 00341+TR* V000434 + 00pS508%pR))
14PRe( . 154PRW(=,0n176+ 0UN0258wPR+ 0U0128%*TR)=,0&725%TR) = 2078
1E(TR.GT 25, 0)WRITE(NWT110)

60 TO 410

22,27

T1=Tp=1,

r1=bn »EYP (=5 (*TR)/(TR= 81)+ 01

r2=,35%EXP(=26,2+«T1)/TR* 31

r3=17.25%«EXP(=168 _7%T1)+<_ 75

T1=T1=1.

PL=, ASA64TI*(,4bbaTiw(=s0215+T1%( _061~,06064%T71)))

1F(TR=2.25)2140¢140+150

PSETAw(™ 0697+ T1 %, 0734~ 05333*%T14T1%71))+.0125

a0 To 160

rS5=0, %
v1=Tp=_8 'jg;
rb=, 00301 *TI*EXP (=, 87%T1%T1)

T1=TR=4L,

y0=8 S+10,5%T1%T1

yM=1_ /(,1052+1.2044%(TR=_ 4420)%*2 135)

tE(TR . 6T 6. 0)WRITE(NW,1110)

c0 To 400

78 .28

1E(Tp. LT . 0,86)G0 vpo 700

T1=1 _=TR
P1=,B7*EXP(9  B4SwTT1)+, 0£3955%EXPC1.4405%TR)
P22 L7148*EXP(39 35%T1)% 142
r3=301R,.+EXP(1¢2, +T1)+2,

r4=TR* (1, 1938=,2n726%TR)=,90647

rS5=3 *EXp(=2,5Z%TR)

T1=Tp=, 805

rAZ , 00L27T7*TI*EXP(=,046%T1*T1)

YNE=A0, *TR*170.

ym=1_ /(,N853+1,.5078%(TR™_5952)%%1 _753%4)



TEC(TR.GT 2, 00WRITE(NW,1T10)
a0 To 400

180 72,2%

P1ETR/ (L, 003147%Exp (6 0729%TR)=06T,12%(TR=1,)%EXP (=19 ,933%(TR=1,)))
21 . 90FAwFXP (=~ 9114010 »(TR=,88) ) %10 )
r2=EXP(17,671=17 43%TR)* 17=1_ 1/38*EXP(=17.193*%ABS(TR=1.05))
FEEFEYD(52,268=60 1BRxTRI 424,247 %EXP(=020.5*(TR=1,1)%(TR=1.,1))
PLE,0032456%EXP(R 2917*TR)=EXP(17,3*%*TR~30,6)

r5=1 9772%eXp(=2_1830+TR)

rb=, N003REXEXP(T _AT%TR)I=_0000056*TR*%11,5

yMET, /(= . 023+1.0743%(TR=,61646)**1 _38103)

¥N=545."250,%TR

0 Tn 400

¥

cUBCOOLED LIQUID pHASE

WO GO O

0on ATREALOG(TR)
APR=ALDOG(PR)
p1=PR=4, 7
T1=TR=_77
tECTR. LT . O.5)WRITEC(NW,1110)
e To (340,3%30:320,3102¢12ZC

310 72,20
UNHT =, N9572107 %R 1+T 1% (=) 501255=17_30389%T1=,3195707*P1)
1+APR*(1.368092+n7n*(4,2&?096+ATR*3.181639))*9;?0?&47
EO0=TO=5610

520 7z 27
p1=P1=0,464
ry1=T1=0,02749
HOHTCe=,1368774wp1*T1% (=14 ,56975=7,8127264«T1=_,10642482+P1)
1.APR®(1.056851+ATR* (4, 6034724ATR*4,525831))+10.86085
e0 Tn 410

x50 7= 28
WOHTCE=,1074635%p1+T1%(=15,8015¢"12,18611%T1=_1476876%P1)
1 3APR4(,7R00774+ATR* (3 _124058+4ATRw2 Y8R533))+12,28618
==L



UoO oo O

650

700

750

o HeBalael e

900

HONT (B* Q0 KGe7o0%R | FT | NE eV VTRV 812117 11"9 12000V G"FT3
14APR( , 7LOABL2*ATR* (3 17 422*ATR*2 _930566))+12,7L429
a0 To 410

cATURATEN VAPQUR (| INF

APR=ALOGC(PR)
an To(?50,700,0650,600),12C

»=0,29
UONTOES , L*PRexl A767/(1.0%1,227%(=APR)*%0 503)

0 To 410

»=0,27
UAHTCE=S  B#PR**U A3T6%3/(1 041,227 %(=Rpp)x*0.554560)
a0 Tn 410

220,625
HOHT =6, 5*pRawl A2252/(1 040, 76£18%(=aAPR)I#*0 530&2)

a0 To 410

220,23
UNHTCe=7,N*ER*wl A8135/(1 0+0,7577%(=aPR)w*0_46108)
e0 To 410

cATURATED LIQUID LINF

APR=A|LDG(RR)
e0 Tn ¢(1000,950,900,850),12C

720,29
UNHTO=(5 64+3 664854 (=ApPRIw%(),33404)/(1 0=0_00587642%xAPR)
e0) Tn 410

»al, 27
HOHTE=(5 B8+5 1%%(-ApR)**D,4763)/(1,.0=0,1%APR)
a0 To 410



950

1000

400

410
420
430

b3z

435

Lbn

450

1130

7=0,258
MOHTC=(h 5+4,68%(=APRI¥*N,3952)/(1,0=0,00185+APR)
e To &10

»=0,23
HOHTC=(7 0+4 S68R4(=ApR)%«%0,333)/(1.0+0,004waApR)
0 To &41n

y1=(ATANCCS*(1,=PRI)/PI* 5)ww?2

T2 =C2=C4=CS5*PR4+C2%T1

12T, wFXp(=CI1*PR&*pR)+CLTYPR*(CR+*PRw(CO)
HOHTrsXM*PR* (1 .=PR/XN)/T1
1FCARS(Ze=2)=,002)450,4250,420

TF(KALL=1)430,430,640

HOHTE1=HOHTC

kALL=2

71=12

YF(I7C=4)435,433,L33

172C=12C=1

27== 02

B0=T0=-231

172C=170%1

27= .02

A0. To S

UOHTR=(HOHTC=HORTC1) /22 »(2C=21)+HOHTCY

UOH=HOHTC

eFTURN

EARMAT (/10X ,36H %% WARNING FROM ROUTINE ENTHALPY ww/
*10X4LRH SYSTEM TEMPERATURE OUTSIDE RANGE OF CORRELATION /
#10Xs41H EXTRAPOLATION USED BUT RESULTS UNCERTAIN /)
EnND

CUBROAUTINE TOSI(TRANSEER)

nIMENSGYON TRANSFER(30)

TRANGQFFR(1)=TRANSEFER(1)* _ 454
TRANSFFR(2)=(TRANSFER(2)=32,)/1.8
TRANSFER(3)=TRANSEER(Z)*n, 0689
TOANCSEER(L)=TRANSEER (L) ™2,32
pETURN

enh



10

20

10

20

30

AIMENSIUN TRANOPERNOD)

TRANSFFER(1)=TRANSEER(1)/ 454
TEANGEFP(2)=TRANSEFR(2)%1.8+32,
TRANSFFR(3)=TRANSFER(3)/_ 0589
TRANSFFRC4)STRANSEER(4) /2,32
pETURN

END

eURRAUTINE TOMASS(TRANSFER)

rFOMMAN /PROPS/ PROPRT(10,25) ,UPFT(10,10) NOCOMP,IUNITS,NCTOT

w,NSLMAXsNL
nIMENSTON TRANSFER(30)

YE(NNCOMP,EQ,O0)RETURN

cM=0n,

nd 10 T=1.NOCOMP
elIMsQUM*TRANSFER(NL*T)*FROPRT (I r4)
TRANSFERC(1)=TRANSEER(1)*SUM

ny 20 1=1.NOCOMP
YRANSFFR(NL+T)=STRANSFER(NL+I)#PROPRT (Y,
pETURN

END

cUBRRAUTINE TOMULFE(TRANSFER)

ATMENQTON TRANSFFR(30)

FOMMON /PROPS/ PROPRT(1V,25) ,UPPT(10,10)/NOCOMP IUNITS/NCTOT

* NSLMAX ML

TE(NOCOMP ,FQ_0)RETURN

cUM=0,

nO 10 1=4,NOCOMP
eUM=QUM+TRANSFER(NL+I)Y/PROPRT(Ir4)
rONTINUE

nD 20 1=1,NOCOMB
TRANSEFR(NL*I)SToANSFERCNL+I) /PROPRT (Y,
QUMED,

nn 30 1=1,NOCOMP
clIM=SUM+TRANSFER(NL+I)*PROPRT (I 4)
TRANSFER(1)=2TRANSFER(1)/SUM

4)/SuM™

6)/SuM



L]

10

pETURN
END
cJRROUTINE KVALUF(IRL,TKANSFER/EGQCON)

AIMENSTON AC10+,3), TRANSFER(30)EQCONC10),XC10),Y(10),vLOG(C10)
NIMENSTON PR(IU)

rOMMAN /RK/BIGAC(A0),8TGBC(10),AABAR,BRRAR,ABAR

FOMMON /DPROPS/ PROPRTC(I1U,25) ,USERPPT(10,102 +NOCUMP,IUNITS,NCTOT

* NSLMAX ML NY

nATA R/1 _9B72/,A71,96716,1,0297¢,-,054009,,0005¢88,0,0,0,008585,
1&*0.“:2!6384
1,=2.2455,70,34U84,0,00212,~0,00243,V0,10486/,=0,05691,3%0.0,5.75748,
2-%3.01761,=6,985,2,.02299¢0.0s,08427,0,26667,~0,.31138,=-0.02455,
3n.0288%/

TECNOCOMP,EQ,T1)GD TO 24V

tFCIUNTITSI 1,2

FACT=1.8

TADD=4A0

p2000=2000,

a0..T0 X

TADD=273_15

FACT=1.0

D2000=1 ‘&0-

71=,0
TE(TRANSFER(2).E0 U0, 0)TRANSFERC(ZI=TRANSFER(NSLMAX+2)
1E(TRANSEER(3) . FO 0, 0)TRANSFERC(S)=TRANSFER(NSLMAX+3)
TABS=TRANSFER(Z)+TADD

10=0

no 10 1TE1,M0COMP

v(I)=TRANSFER(NL&T)
Y(I)=TRANSFER(NS |  MAX+NL*T)

TECYCI) 6T, 0, 0.ANDXCT)2FQ.0,02XC1)=Y(I)
YE(XCT)GT,0.0-AND.Y(T)aFQ.0,02YCT)=XCI)
rE(Y¢).6T,.0,008)yd=)g+1

rPONTINUE

1E(JJ . LE_1)G0 TO 240

eyyM=n

vall=0

A0 110 I=21,NOCOMP



TFAP LT BPEUUR UK PRI VBT UO)JWRILTEMNWITUZFRDFRICL 1)
w,bROPRT(T,2),PR(Y)
1E(TR LT 0,5, 0R TR,GT 1.3)WRITE(NW,S520)PROPRT(I1),PROPRT(I,?2),TR
1E(PROPRT(I,3)=2,)40,50,40

40 n=1
a0 To 70
50 n=2
a0 Tn 70
60 M=3
70 UOLOG=AC s N)+AC2 N)/TR+#TR*(A(S/NI4TR*(ACL,N)&TR*A(5,N)))

14PREII* (ACA NI *TRWCA(Z /I N)+TR*ACB,/ NI I+BRCID*CA(PIN)FA(I0 I N)*TR))
VA LOG==6 2389+ TRw(8,458UR=3,15224wTR*TR)=1.2208/TR=0,02>
¥4 (PR(I)=_0)
116 VILOGCEIY=VOLOG+PROPRT (T Y)Y *VILOG
celUM1 =0,
rALL RKDATACY,TRANSFER(L)Y)
e r1=AARAR+AABAR/BRRAR
r?2=RaRAR+TRANSFEP (3)
r3=C2+C1
r4=C2wC2
S 1=0
50 72=2721%721
23=272%721
r5=02=04=-02
em73.72+05%21=C1uché
rDRuZ (Ow7dm=2 0%214C5
7=271=F/FeR

d=d+1

TECARS(2=-21)=ABS( _001%«Z223111,:,111:90
g0 rF(J=30)100,100,111
100 71=7

a0 To 80

o iy ALOGeZ=AL0G(1 U+ 2/7)
TECKALD) 2532555

2n IF(TRL)?SIZ1I£5

21 rALL RKDATA(CY,TRANSFFR(Z))
kALL=1
C=T0=—5

25 n1=0,

noe0



Al 30 1=1,NOCOMP
NRAR=X(IY*PROPRT(1.11)

n?2=D2+DBAR

50 n1=D1+DBAR*PROPRT¢I,10)
nRAR=D1/n2

35 nd 120 1=1,NOCOMP

n1GBRr=RIAB(I)/EBRAR ,
AAMAIN=(PROPRT(I  41)%FALT*(PROPRT(I+1n)~DRAR)**2/R/TARS)
PHILN=(Z~1,0)*BIaRR=AL0G(Z=C2)~C1%(2,0*BIGACI)/AABAR=RIGRR) *
*ALOGCZ
FAA=GAMAIN=PHILN
eNR=EXP (EQA)
rQC=rXP10(VLOG(T))
EQNDEFEQC*RQR
120 e0CONCI)Y=EQD/PR(1)
clMl=suM
cliM=0,
A0 180 I=1:,NOCOMP
1ECIe)140,.,130r140
130 Y (I)=V(1Y/EQCONCY)
eymM=eUM+¥ (1)
c0 To 150
140 v(l)=x(I)*EQCONCT)
elfM=guUM+v ()
150 PONTINUE
TECARS(SUM=SUMTI)=0n.0005)200,200+1640
160 no 190 I1=1,NOCOMP
TECIPL)TIRO,170¢1RD
170 y(I)=X(I)/SUM
a0 To 190
180 v(l)=y(I1)Y/SUM
190 rONTINUE
a0 Tn 20
200 nO 210 I=1:NOCOMP
TRANSFER(NL*+T1)=Y (1)
210 TRANQFEER(NSLMAX#N L *T)=X(1)
TRANSFFR(NSLMAX+2)=TRANDEER(2)
TR ANQFFRE(NSLMAX+ZYSTRANSFER(S)
TRANSFFR(NS L MAX+5)=0_ 0
TRANSFFR(5)=1,0
230 nETURN
240 nD 250 I=1.NOCOMP

9



\e X M 5%

310

520

10

15

20
25

26

30

TRANSFER(NSLMAAX+T)YSE[RANSFEKLS)
TRANSFFR(5)=1,0
TRANGFFR(NSLMAX+§Y=0_ 0

nETUDN

FORMATC/10X,34H %% WARNING FROM KQUTINE KVALUE *+* /
#*10X,25H THE REDUCED PRESSURE OF COMPONENT
*4NXs33%H IS OUTSIpE THE RECOMMENDEpPD RANGE /)

rORMATC/10X,34H ww WARNING FROM RQUTINE KVALUE ** /
*10X,38H THE REDUPED TEMPERATURE OfF COMPONENT
*40X,2%Y 1S OUTSInE THF RECOMMENDED RANGE /)

END
cURRAUTINE DEWBUR(CIRL,TRANSFER/TF)

nIMENSTON XC10) v (10),ENCONC10)TRANSEERCIU) ,SAVE(TS)
rOMMNAN /PROPS/ PRAPRT(10,25) ,USERPPT (10,107 NOCOMP,IUNITS,NCTOT

* NSLMAX s NLsNW

TMAX=1

pfAY=0,0

TCAV=0.0

TE(NOCOMP,LE, 12G0 TO 220

nD S5 1=1,NSLMAX
QAVE(I)STRANSFER(Y)

14=0

TIN=TRANSFER(2)

TMAXI-1 oﬂu .

TMIN=1000,

n0 30 1=1,NOCOMP
tF(TRANSFER(NL*I)=,001230,30,10
T=PRAOPRT (I ,8)

154 )+

tECTMAX=T)15,2U,20

TtMAX=1

TMAX=T

tFE(TMIN=T)26,26,25

TMIN=?

T™MIN=T

pCAV=pCAV*PROPRT (1+S5)*TRANSFER(NLeI)
TCAV=TCAY+PROPRT(T1,6) % TRANSFER(NL&I)
rONTINUE

"FSIZIZH )/

12AB,2H (+F5,2+2H ) /



40

50

60
70
.
&=f
78
79
50

35

90

95

100

TCAV=TCAV=459  7/(1.0+0.8%xIUNITS)
reCJd,.LE.1)GO TO 220
TF(TRANSFER(R).GT PCAVIGD TO 250
PRES=TRANSEFR(3)
TMIN=ROT|PTCIMIN,PRES)
TMAX=BOT I PTCIMAX,PRES)
T1=(TMINSTMAX) /2
T1eTr+10,

T2=T1=20_

TRANSFFR(2)=T1

nh 40 T1=4,NOCOMP
Y(I)=TRANSFER(NL+Y)
viI)=x(I)
TRANSEFR(NSLMAX+NL+T)=X(1)
rALL KVALUECIRL, TRANSFER,EQCON)
elIM1 =0,

nn 70 1=1,NOCOMP
1e(IeL)50,50,60
Y(I)=Y(IY/EQCONCY)
eUMI=SUMI+X(T)

an Tn 70
vil)=x (1 Y*EQCON(T)
elUM1 =S UUMTI+Y (1)

rONTINUF

TRANSFFER(2)=T2

rO 80 1=1,NOCOMP

e CIALYZ? 7,208
veD)=x(IY/SUM1

a0 To 79

vil)=y(ly/8um1
TRANSFFR(NL+I)=Y (1)
TRANSFFR(NSLMAX+NL*TI)=X(1)
rALL KVALUE(IRL, TRANSFER,EQCON)
cyM2=0n.

no 100 1=1,NOCOMP
reCInL)?0,90,95
¥¢1)=Y(I)/EQCONCY)
eUMZ=SUM2+X (1)

ah To 100
v{Id=X(IY*EQCONCT)
elIM2=SUM2+Y (1)

AONTYINUE



TRANSEFR(ZL)=TF
150 T1=T?

T2=TF

el /M1 =SUIM2

[0 W00 o B i
200 n0 205 I=1,NSLMAYX
2058 TRANSFER(I)=SAVE(Y)

pETURN
220 TE=ROILPTCIMAX/TRANSFFR(3))
pETURN
250 WRITE(NW,260) TRANSFER(3),PCAV,TCAY

260 eNMRMATC/10X,34H w WARNING FROM ROQUTINE DEWBUBR *w /
*10X,18H SYSTEM PRESSURE (+F10,5:,154 ) HIGHER THAN /
«10X,28H AVERAGE rrITICAL PRESSURE (rF10,3,2H ) /

*10X, 474 DEW/BUBRLF POINT SET gQUAL To AVERAGE CRITICAL /
10X 124 TEMPFRATURE , F10.3/)

TE=TCAV

eETURN

END

cUURRNUTINE FLASH(TRANSFER:, PRES)

NIMENSTON Z(10),e0CONCIUY, TRANSFER(S0)
rOMMON /PROPS/ PRAPRT(1U,25) ,USERPPT (10,102 NOCOMP+,IUNITS,NCTOT
* NSLMAX s NL)NW

TRANGFFR(3)=PRES
1J=0
R ==
11=0
TeL=1
prAY=0,0
nO 20 1=1,NOCOMP
TRANCFFR(NSLMAX4N| +1)=TRANSFER(NL+I)
TE(TRANSEERC(NL*IY . LT,.0.0n5)60 TO 20
Jd= )+
nCAV=pCAV+TRANSFERCNL+1)#«PROPRT(I,S5)
ri=1
20 7(I)=TRANSFER(NLsTY)
1=1d
1tE(NACOMP,LE.1)G0 TO 270



1FCJJ.LE 1260 TO 270
re(PCAV, | T, TRANSEER(3))Gpn TO 320
rALL KVALUECIRL,TRANSFER,EQCON?
eyMX=0,
nd 30 1=1,NOCOMP
TRANCEER(NSLMAX®NL+1)=ZCr) /(RL*CT, =RLY*EQCON(CY))
30 clUMX=QUMY+TRANSFep (NS MAX+*NL+1)
40 eUMY=0,
A S0 1=1,NOCOMP
TRANGEER(NSLMAXSNL+T)=TRANSFERC(NSLMAX4NL*T)/SUMX
TRANSEFR(NL*I)=TQANSFFER(NSLMAX*NL+I)*gQCONCT)

50 sUMY=SUMY+*TRANSFER(NL+])
no A0 1=1,NOCOMP

60 vRANSFEFR(NL#T)STRANSFER(NL+I)/SUMy
rALL KVAILUE(IRL,TRANSFER,EQCON)
rkl=0,
ePRL=0,
el iMX=0.

nO 70 1=1,NOCOMP
TRANSEFR(NSLMAXSNL*TI)=Z ) /(RL*CT =RLY*EQCONCT))
el yMX=SUMX+TRANSFFR(NSLMAX+NL+1)
TRANGEER(NL+T)STRANSFER(NSLMAX*NL+I2*gQCONCI)
cRL=FERL+TRANSFER(NSLMAX*NL*I)
70 rORL=FPR|i =TRANSFER(NSLMAX+NL+T)*(1,~EQCONCI))/(RL+(1 =RL)*EQCON(T)
1.3
eRL=E=FRL=1.,
r1=l1+1
rE(11=-30380,80:150
80 nLisrL=FRL/FPRL
90 TEC(ARS(FRL)=_1E=04)120.720,100
100 tE(ARS(RLT1)=.1E0R)110,110,170
110 atL=RL1
1E(FR1)100,120:,230
120 TECARS(R|I=1,)=.1F=03)170,170,1350
130 1ECARS(R) )= 1E=0%)150,120:260
150 nO 140 I=1,NOCOMP
TRANSEER(NL*TI)=Z (1)
160 TRANCEFR(NSLMAX®N|  +1)=0,
ol =0,
AO-TD 2606
170 Ao 180 1=1,NOCUMP
TRANGEER(NL*I)=0_



190
210
230
240

250
260

270

280

285

290
295

300
310

320
330

e 10 o0
1ECFRRL)210,150,180

1ECR11)150,15024n

te(FPRLILOD 240,240

WRITE(NW,250)

cTOP

EORMATC(/ /10X, "ERROR IN LINE 230 OF FLASH'//)
TRANSFFR(5)=1 U

TRANSFFR(NSLMAX+2)=TRANSEFER(2)
TRANSFER(NSLMAX+T)=PRES

TRANSFFR(NSLMAX+8Y=0 0

el OW=sTRANSFER(T)

ve(R) . GT_0.995)R1L 21,0

re(RL LT, 0,0082RL=0,0
TRANSFER(NSLMAX#1)SFLOW*RL
TRANSFER(T1I=FLUWTRANSFER(NSLMAX*Y)

pETURN

rALL DFEWRUB(1,TRANSFER/T)
TE(TRANSFER(2)=T)>280,300,290

n0 288 i=1,NOCOMP
TRANSFFR(NSLMAX#N| L *1)=TRANSFER(NL4I)
TRANSEER(NL*1)=0

i =1,

a0 To 260

n0 205 I=1,NOCOMP

TRANSFER(NSIMAX+N{+1)=040

pL=0.0

e TO 260

A0 310 I=1.NOCOMP

TRANSFER(NSILMAX+#N| +1)=TRANSFER(NL&I)
VE=PUREVE(I' TRANSEER)

pL=1_0=VE

an To 260

WRITE(NW,3350)TRANSFER(S) ,PCAY

cORMAT(/10X,33H %+ WARNING FROM ROQUTINE FLASH ** /
*10Xs184 SYSTEM PRESSURE (+F10,5¢14H Y HIGHER THAN /
*10X,27H SYSTEM CrRITICAL PRESSURE (+F1n.3,2H ) /
#10X,224 SsYSTFM AssUMED VaPOUR /)

en To 150

eND



SUBRNUTINE ENTHAILPY(TRANSFER)

C
FOMMON /DROPS/ PROPRT(1U,25) ,UuPPT(10,40) ,NOCOMP,IUNITSNCTOT
* NSLMAX NL,NW
rRIMENSION TRANSFER(ZQN)SAVE(15)
C
VESETRANSFER(S)
unHeEn 0
re(TUNITS,GT,02G60 TO 2
TADD=4LAD .
p=10_7335%
GO=T0=3
2 nz0,NRL778
TADD=273.15
5 nn 10 1=1,NSLMAX
10 CAVE(I)=TRANSFERCT)
kALL=0D
TE(TRANSEER(5) )40 ,60,30
30 YE(TRANSEER(5)=1_,3135,%90,33
53 tE(TRANSEER(S5).GT 2,0 AND,TRANSFER(D) LT,3.0)60 TO 130
AN TF(TRANSEER(5)"2.0)90,36,37
36 TSTATE=?
a0=T0. 100
37 1STATE=3
a0 To 100
&0 ralL DEWRUB(Y ,TRANSFER(BP)
1E(TRANSEER(2)=RP)YS5350,50+70
50 TRANSEFR(S)=0,
60 1STATE=(
cAVE(5)=0,0
a0 T 100
70 rALL DEWRUB(N,TRANSFER,DP)
tF(TRANSEER(2)~DP)130,80,80
340 TRANSEFR(5)=1,
cAVE(5)=1,0
90 1eTATF=1
100 pf=0_0
a2 _0
20=0_0

108 a0 120 1=1,NOCOMP
1E(TPANSEER(NL*IY=0,0012120,120+110
110 or=Pr+PRAPRT(I /S Y% TRANSFERC(NL+I)



161) rFONTINLUE
tECARS(PL).LT.0.01.0R . ABSC(TC) ,LT.0.09)60 TO 440
TR=(TRANSFER(2)+TADD)/TL
pR=TRAMSEER(R)/PCr
PALL HDATACISTATE,TR,PRy7C,HOH/NW)

e To 140

130 pRES=TRANSFER(S3)
rALL FLASH(TRANSEEFR,PRES)
VE=sTRANSFER(1)/SAVE(1)

1%5 cAVE(S)YSVF
1STATE=1
vall=1
en To 100

140 TE(KALL=1)145,150,170

148 HOH=HOH*TC
&0 Tn 180

150 vALL=?
no 140 131 ,NSLMAX

160 TRANSFER(I)=TRANSFER(NSLMAX+T1)
1STATE=0
up1=ynH*rC
a0 1O 100

170 HOHEHDTI*VF+HOH* (1 =VE)*TC

18n uds0,

T=SAVE(Z)
reCTUNITS,EQ, 0G0 TO 18>
HOHSHOH*? , 325
T=T*1 .8*‘.2-
1858 nd 190 I=1,NOCOMP
190 UON=HOSSAVE(NL+I) «pROPRT Y,y &4)*C(PROPRT (I ,14)+Tw(PROPRT(1¢15)+
17w (PROPRT(I ,16)+Tw(PROPRT(I1s17)+Tw(PRAPRT(I 1B *T*PROPRT(1:19)))))
21
cAVE(L)=HO=HOH
ng 200 I=1,NSLMAYX

200 +RANSFFR(I)=SAVE(1)
pFTURN
END
eUBRAUTINE HSAT(TRANSEER)

NnTMENSTION TRANSFFR(30)



tFCTRANSFER(S).GT_1,9)G0 TO 10
TRANGFFR(S)=TRANSEFER(S)*2,

10 rALL ENTHALPY(TRANSFFR)
TRANSFFR(S)=TRANSFER(5) "2,
pETUrN
eND
SUBSRAUTINE TEMP(TRANSFER)

NnTMENGTON TRANSFeR(30)
FOMMON /2ROPS/ PRAPRT(1V,25) ,UPPT(¢10,10) NOCOMP+IUNITS/NCTOT
* NSLMAXNL

uUIN=TRANSFER (&)
VE=TRANSEER(S)
tE(VEYS 25,5

5 rALL DFWeURCO,TRANSFER,DpP)
TRANSFER(2)Y=DP
TRANSFFR(5)=1,
rALL FNTHALPY(TRANSFER)
HPP=TRANSFER(4)

vl

1E(ARS(HPP=HIN)=2 0)40.,40,10
10 TE(HAP=KRINYED,460,20
20 1E(VE=_ 905)25,40,40
25 rALL DEWRUEB(1,TRANSFER,BR)

TRANGFFR(2)=8P
TRANQFFR(5)=0,
rALL FNTHALPY(TRANSFFER)
UWBPSTRANGSFER(4)
TECARS (HRP=HIN)=2 0)50,20.,30
30 re(HapP=HINYT155¢50,140
40 TRANSEFR(2)=DpP
TRANQFFR(4)=HIN
pETURN
50 TRANQFER(¢2)=8P
TRANGFFR (4)=HIN
pETURN
60 *1=DpD
T2=T1+40,
H1=HDP
ToANGEERZ21=T2



70
80
90

100
110

1¢0
130

140

150
158

154

CRLL ERINMALTIINIMANY Y NP
H2=TRANSFER(L)
T=T1=(T1=T2)* (H1=HIN)Y/(H1=HZ)
tE(KALL=1280,90,100
TRANSFER(3)=0,
0 Tn 110
TRANGFFR(5)=2 5
e TO 110
TRANSFER(S5)=1,

TRANSEER(2)=T
rALL FNTHALPY(TRANSFFR)
yK+1
H=TRANSFER(4L)
re(K=15)120,120,140
tE(ARS(H-HIN)=5,n0)160,160,130
T2=T1
T1=T
u2=H1
ul1=H
c0-T0=70
T1=8D
12=T1=40
Hi1=HRP
TRANQFER(Z)=T2
TRANQEFR(5)=0,
vAlLL=0
rALL ENTHALPY(TRANSFER)
H2=TRANSFER(L)
a0 Tn 70
tFCARS(VE)=0,.005)y50,50,155
1F(ARS(DP=BP) 6T _0.5)G60 TO 158
TRANSFFR(2)=(BP*pp) /2
1=0
no 184 I=1.NOCOMP
1E(TRANSFER(NL*I) LT.0.UN5)G0 TO 1506
rJ=1
EREL
rONTINUE
1=1J
TRANSFEFR¢S)=PUREVE(I, TRANSFER)









P ISTCLP?

eEGMENTS (FXXX)

INPUT 4 = CRO

nUTPUT 2 = LpO

rOMPRESS INTEGER AND | 0G1CAL
TRACE 2.500

eEND

£y

clUBRNUTINE COMPREeKR

RYMENSTION TRANSFER(30)

FOMMON MODE,NIN,NOUT,STRMI(6,15) +STRMOC(6+15) ,PARAM(30) +NSi MAX, NL
w , NW

ANMMON /PROPS/ PRNAPRT(10,25),UPPT(10,10) NOCOMPrTUNITS

*%% MODEI OF A POLYTRNPIC GAg OMPRESSNR,

#%% THE RATIO OF (T ouT/T INy 1S SET EQUAL TU THE RATTO
xx%* AF (p QUT/P INJ Tn THFE PDWER (iK=12/K), WHERE

wiew v 1S THF RATIO O¢ SPECIFIC HEATS (CP/pV).

SO0 0

1E(MODE.GT.0XG0 vn 155
n 10 I=1-NSLMAX
eTRMN(T 1 2=STRMTI (41:1)

10 TRANSFER(I)=STRM1 (%.,1)
yE(PARAM(1) . EQG.D0 _0n)Go TO 180
aTRMN(1.3)=PARAM (1)
TRANSFER(3)=PAKAMC(T)

TE(STRM! (1.,5)=1.320,40:%40

20 WRITEC(NW,30)

30 eORMATC/10X,34H nuTPUT FROM COMPRESSOR IS5 NOT GAS/)
T ANSFFR(D)==1,
rFALL TEMP(TRANSFER)
eTRMN(1:2)=2TRANSEER (2}
eTRMN(1,5)=TRANSFER(5)
gFTURN

40 rALL DEWRUB(O,TRANSFER:DPOUT)
cEFS=PARAM(2)

EEFM=PARAM(3)



- -ryV J= fr -~

pARAM(2)=,75

60 TF(FEFM)70,70,80

70 FFFM= 95
pARAM(3)=.95

80 tNDEX=0

1E(CorV)90,90:.110
C #wwe & THF RATIO OF spECTIFIC HEATS IS NOT GIVEN, CALCULATE iT
C wwa NSING ROUTINE SPHEAT.
20 TNDEY=1
TRANSFFR(2)=STRM7(17,2)=2,
100 TRANSFFR(5)=1,
rALL FNTHALPY(TRANSFER)
H1=TRANSFERC(4)
TRANSFEER(2)=TRANSEER(2)*10,
rALL FNTHALPY({TRANSFER?
HA=TRANSEER(4)
ro=(H2=H1)/10
ry=Cp=R
rBCY=rpirY
110 pNWER=(CPOV=1.)/ppCV
TiN=qTRMI(1,2)
TADD=460
TECTUNITS.EQ.1)TADPD=273,15
TIN=TIN+TADD
T2=TIN®{STRMOCT ,3)Y/STRMI¢1,33)**PoWER
TOUT=(T2=TADD=STRMI(].22)/EFFS*STaMI(q,2)
rE(TOUT=DPOUTE0.120,12V
120 TFCINDEX=1)2150,130,140
130 TOANQEFR(2)=TOUT=5,
ToUTI=TOUT
TNDE¥=2
a0 To 100
140 TFC(ARS(TAUT=TOUT4Y=0.521560,150+130
150 TRANSFFR(2)=TOUT
TRANSFER(S5)=1.
rALL FNTHALPY(TRANSFER)
cTRMN(1:2)=TRANSEFR(?)
STRMD(1+,4)=2TRANSEER(4)
SeTRMN(1,58)=1,
pETURN



155
160
170

fISO
190

<3 O

LR
W ok e
LE R ]
W
W o

OOGCODOOOODOD OO

o un

ENERGY=C(STRMOCT , 4)=STRMI(1 ,4))*STRMI(q,12/PARAM(3)
WRBITE(NW,T160)ENERRY

eNRMAT(/10X,32H pNWER REQUIRED BY CUMPRESSOR =

*1 ENTHALPY UNTTS')

pFETUBN

WMRITE(NW,190)

t1F15.7+

eORMAT(/ /10X, 36H % WARNING FRUM ROUTINE CUMPRESR *w /

w10Xet7H OUTLET PRESSURE NOT SET:

pAUSE ER
EMD

ciINCTTON DEG(KDFG,IyUNTITS, )

SIMULATION ABANDONNED 7/ /)

THIS EUNPTION IS USEp BY THE pISCOL MODEL WHEN THE USER
cUUPPI TFES HIS OWN ¥¢=VAILUE CORRELATTONS USING WHICHEVER

TEMPFRATURE UNITS HE WISHES.
UNITS OF THE SIMUIATION WITH THUSE OfF THE K=VALUE

rORREILATIONS,

¥DEG = 1 1F
2 _1°Ff
==t
4 iF

DEG
DEG
DEG
DEG

RETURNED
RETURNED
RETURNED
RETURNED

Tte(IUNITS,EQ.1)G0 TO §
a0 To (1.2:,3,6),knEG

nEG=T
pETURN

nEG=¢T=32.0)/1.8

pETURN
nEG=T+460.0
pETURN

AEG=¢T=32.0)/1.8+273,13

pETURMN

a0 Tn (6,1:7,8),¢nEG
nEG=T*1.R+32.0

cETURN

nEG=ETw1,.8+692 U

IN
IN
IN
IN

IT MERELY RECONCILES THF

DEGREES
DEGREES
DEGREES
DEGREES
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eUBRNUTINE EVALUE(¢L,M,T+EQCON)

FOMMON MODE ,NIN,NOUT,STRMI(6,15),8TRMO(6,15) ,PARAM(30),NgiMAy,NL
rOMMON /PROPS/ PRAPRT(10,25),UPPT(10,10) NUCOMPIUNITS

nITMENSTION EQCONCI0) DTV

nATA DIV/.1E03,.1¢U5, 1E0B,. 1611, 1E13,,.115/

VAPODIIR=LYQUID EQUYLIBRIUM CONSTANTS (KVALUES).

THIS ROUTINE GENFRATFES K=VALUES FROM USER PROVIDED POILYNOMIAS
nE K VS. TEMPERATURE.

THE POLYNOMIALS ApE OF URDER =1 AND THE COEFFiCIENTS GIlyeN

T8 THF UNIT PARAMETER ARRAY STARTING TN POSITION M,

My

nh 20 1=21.NOCOMP
veK*i
eQCONCT)=PARAM(K)
™=9 0

nOd 10 J=1.0L=1
TN=ETN*T
eOCONCI)=EQCONCIY4TN*PARAM(K+J)/DTV ()
FONTTNUF

pETURN

EMD

cUBROUTINE DISCOL

NTMENSION XXC(10).vY410) e TRANSFER(30)

NIMENSTON EQCONCAN:40)Y XD1C10)

NIMENSION HLCAUD , MV (40D rvi40) ,RLCAOD ,HF ChD)

NTMENSTON TC40) ,Tx3C40)rTY2C(40)TY35C40)

NnTMENSTION FC4O0) ,we&0) ,UCL0) ,QC40)

NIMENSTON ACLO) ,R(40D) . CCLO) D (&0) ,PC4N), Q0C4N)

NTMENSION XC10240):Y(10240)¢2¢10040)

FOMMON MODE +NIN,NOUT,STRMIC(6,15) rSTRMOCA15) ,PARAM(30) N8| MAX . NL
* NW



~OMMON /PROPS/ PRNPRT(10,25),UPPT(10,10),NUOCOMP+TUNITS

C
C w%x MODFI OF A GENERAI MULTICOMPONENT., TRAY=TD=TRAY
C waw niISTILLATION COLUMN, USING THE WANG AND HENKE METHOD,
C www (HYDRNCARBON PROPESSING: YOL, &5¢ NO, 8., PAGE 7135, 19662
£
1F(MODE.GT.03G0 10 570
C
C www CETTING THE SIMULATION PARAMETERS
G
6 n=PARAMCY)

1ED=pARAM(2)
nD=PARAM(3)
RR=STRMI ¢1:;1)=DD
Vi) =PARAMIL)
paPARAMIS)
pRES=CARAM(S)
TE(PRFS . E,STRM1¢1.3)3G60 TO 8
MRITE(NW,7)
7 EORMAT(/10X,34H % WARNING FROM ROUTINE DYISCOL *%* /
¥10X+54H COLUMN PReSSURE SET HIUMER THAN INPUT STREAM PRESSURE /
#10X,50H SETTING 1GNORED AND STREAM PRESSURE USED INSTEAD /)
pRES=STRMI(1,3)
8 EYTDP=PARAM(7)
vFYBNT=PARAM(B)
tE(PPFS.FQ,0,0)PRFS=STRMI(1,3)
pLAV=0.0
no 9 1=1,NOCOMP
9 pCAV=PCAV+STRMI (1 NL+T)*PROPRT(I/5)
1E(PRFS.IT,PCAV)GN TO 1€
WRITE(NW,T10)
10 FORMATC//10X,34H »» WARNING FRUM ROUTINE DISCOL ww /
#40X,55H COLUMN PRFSSURE GREATER THAN AVERAGE CRITICAL PRESSURE /
*4OXs,18H ALL OUTPUT 18 GAS /)
no 11 1=1.NSLMAX
aTRMNCT - T)=STRMT (2:1)
11 cTRMN(2.712=0,0
n{13=0_0
ni{NY=0_V
a0 Tn 480

- —— PR — -



ipll=FARAMNI I J
18TArT=12
¥TORP1=,95§
yBOT2=,98
¥yTOP2=, 08
¥yBOT4=, 08§

C www 7FROING THE ARRAYs AND SETTING THf FEgED TRAY VALUES,

nt 15 1=1,N
ntl)=0.
nerdY=n.,
WeId=0,
efI)=0,
HECIY=0.
no 18 J=1,NOCOMP
7(\1:7\20,
TRANSFER(NL*+J)=0

1.5 rONTINUE
vR=0
eCJEDY=STRMI(1 1)
HF(JED)ISSTRMI (T, 4)
pnh 20 J=1:NOCOMP

20 70 JED)=STRMI (4, NL+ )
He1d=pp=v{1)
YNEN
TRANSFFR(NL*KEYTnp)=XTOP1
ToANQFEER(NL+KFEYBNT)=XTOP?
TRANSFER(3)=PRES
rALL DEWRUBCO-TRANSEER:T (1))
TRANSFER(NL*KEYTOP)=XROT1
TRANSFFR(NL*KEYBNT)=XROT?
rALL DEWRUB(1,TRANSFER+T(N))

INITIAL X PROFILE

(< Mo I o |
*
3
*

M=NOCOMP=KEYTOPR
YVELXROTY=XTOPTY /¢ XN=1,)
nO 30 1=1.KEYTUP

nD 30 J=1.N

y.l=)=1



30

40

C waw

90

C wdew

105

100

108

Y T 1 )Y=XTOPI#XVHy
vilsad=X(X.J)
YVE(XROT2=XTOPZ) / (XN=1,)
no 40 T1=1.M

nn &0 J=1¢N

yl=J=1

11=1+KEYTOP
YOI1T,)0)=SXTOP2+XVwyd
vilt, )=Ex(11,4)

INITTAL TEMPERATyURE AND vAPOpYR FLOW RATE

ve2)Y=(R*1.)*DD
VEN)Y=DD*PR

s (U IN)=V(2))/ (XN=2.)
yT=(T(N)=T(1))/ (xXN=1.)
no 90 J=2,N

yl1s1=2

vi=z)a=1
ViJYsu(2)y+XVaXJd1
TiJ)=T( )+ XTwXJ
rv2)=T(J)

FONTINUE

Tv2{1)=T¢1)

INITTAL FQUILIBRIUM CONSTANTS

nn 110 J=1,N

TE(NTERMS ,EQ,0)GD TO 103
yTT=pFG(KDEG, IUNTTS,T(J))
rALL FVAIUE(NTERMSISTART XTT,XD1)
a0 Tn 108

a0 100 1=1.NOCOMP
TRANSFERC(NL*I)=Y(1,J)
TRANGFER(NSLMAX«N| *+T1) =X 1:))
T ANSFER(2)=T(J)

tnL=1

rALL KVALUECIRL,TRANSFER XD1)
nn 140 T=1:NOCUMP

FACONCT »J2=XD1LT)

PROFILES



WowRw LHENCRAL ITRAVIAVUNAL MAIRIA TUR Ve IALIARILION

120 eliM=0n
pl (13=V(2)=DD
nd 130 Kpa=Z2,N=1
QUMEgUM+E (KA =W{Ka) = (KA)
130 Rl (Ka)=V(KA+1)+SumM=Dp
pt (NY=RB
ne1)=0.
ntNY=0.
AfN)Y=V(N)Y+BB
nd 140 J=2.N=1
140 Aty)=RLC)=1)
nn 1on I=1,NOCUMP
Bl1)=w(V(1)*EQCONCI 1) +VU(1)+RLLT) )
re1)=v(2Y=EQCONCT,2)
R(NY==(V(N)*EQCON(I ,N)Y+BR)
nn 180 J=2:N=1
Rl lem ((VED)+WUINY*EQCONCT , J)+(RLEJISCLE) D
P ¥V J+TI*EQCONCT )+
NOPETIECPE IS ENE
150 FONTTINUE
pel1)=C(1Y/B(1)
nR¢1Yy=pC(1)/B(1)
nn 140 J=2:N=1
160 o)==t dY /L BLS)=pa(d)*DCImt))
AN 170 Jd=2,N
170 AR (I EID(I)=ACIYenQl n1) Y/ (B ~ALI)ap(i=1))
yf(Il.M)Y=QQ(N)
Ao 48R0 Jk=1,N=1
1mN= 1K
180 vil:1)=00d)=PCiYwX{T,d*1)
190 rONTINUE
nn 220 J=1,N
eQUM=0 .0
nn 200 T=1,NOCUMP
200 gSUM=zX(1,J)+58UM
nn 210 T=1,NOCOUMP
210 YETp)d)=X(Tpd)/SRUM
220 FONTINUE
C



C %%*% FrNMPARE CLOSENESS OF FIT FOR TWO pIFFERENT TEWPERATURES
C
| MAX=30
nn 380 J=19,N
FrET =10,
.20
cliM1=0_0
tE(NTERMS . EQ,0)Gn TO 223
vTT=nFG{KDEG, TUNITS, 21)
rALL EVA|UE(NTERMSTSTART XTT,XD1:
AO=TD=2358
225 nn 230 1=%1,NOocUmMpP
TRANSFER(NL*I)I=Y(1¢J)
230 TYRANSFER(NSLMAX+N| +1)=X(1,J)
TRANSFER(2)=21
TRL=E=1
rALL KVALUECIRL,TRANSFER,XD1)
235 nn 240 !=1:;NOCUMP
eQCONCT - J3=XDT1(1)
240 elIM1=SUMT+EQCONCY , JYwx (I, J)
r?21=q1M =1,
2287¢J3+10,0
eUMI =0,
TE(NTERMS.EQ,0)Gp TO 250
yTT=pFG(KDEG,IUNITS,22)
rALL EVALUEC(NTERMS:ISTART XTT,XD13
an Tn 265
250 no 240 1=1,NOCOMP
260 TRANQFER(NSLMAX+NI *1)=X(1,J)
TRANGEER(2)=22
TRL=1
rALL KVALUECIRL,TRANSFER,XD1)
265 no 270 T=1,NOCUMP
EQOCONCTI»J)=XD1(T)
270 eUM1=SUMY+EQCONCY ,Jd)wXx (1, ,J)
e72=qUMT =1,
280 77272=F22%(22=21)/CF22=F21)
290 =L+
eliMi=0,0
tE(NTERMS,.EQ,0)Gn TO 295



=7 ) nij U Al FRVLUVRF
300 TRANSFFR(NSLMAX&NI +1)=XC1,J)
TRANSFER(2)=27
TRL=1
rall KVALUECIRL.TRANSEER,XD1)
305 pnh 310 I=1,NOCUMP
ENCONCT-J2=XD1(1)
310 eliMT=SUMI+EQCONCTY . dd)»X (I, J)
gz2=qUmi=1,0
320 tF(ARS(FZZ).1L.T.0_ 000012Gp TO 380
YF(L-IMAX)340.330,330
350 WRITE(NW,9000227
a0 -Tn 380
340 r21=F72
E?72=F77
71=7?
7?2=27
a0 Tn 280
380 TtJ)=77
cliM =0,
nno 300 J=1,N
390 QUM=C[IM*(T(J)=TYZ(J))#wl
a0 400 J=1.N
no 400 1=1,NOCUMP
400 v, ) =X(I,J)*EQeONCT . J)
vR=KRg+1
C WRITEC(NW,405)KB,quM
405 ENRMAT(10X,4H KB=,13,10X,5H SUM=,F10_4/)
TE(SUM=ET)4LB80:-480.410

C wxw ralLCUIATE VAPOUR aAND 1 1QUID ENTHALPIES FOR EACH PLATE

410 ny 430 J=1,N

416 rv3Ca)=T(d)

418 no 420 Iz1,NOCOMPp

4é0 TRANSFER(NL#*1X=Y{1.:J)
TRANSFER(2)=T(J)
TRANSFER(4)=0.
TRANSFER(5)=1,
rALL HSAT(TRANSFER)
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oo

HVCIY=TRANSFER (4

TRANGFER(NL*T =X, J)

TRANSFFR(S5)=0,.

rALL HSATC(TRANSFER)

MLCIY=TRANSFER(4)

rPONTINUE

+OTH=0,0

A0 440 T=1.N

TOTH=TOTH+*F(1)*HE (1)

A1) =RV (2)=HL I YRV (2)*E (I ) w(HFCA D =HL (1)) =RV ET) = HL {12 2w V(1) +W (1
1%)

ACNI=0C(TY*HLCN) *gR*HL (12 %UCT1)+HV 1) *yv21)=TOTH

pl (13=v(2)=V(1)=1c1)
elIM=0

A0 450 J=2,N=1
ved#1)= CORV G =HL (I ) % (V) #W (2D« CHL D) =KL (=1 2) %RL(I=T)=F(J) *(HE
pd)=HL CJY)I#Q (L)) fC(HV(J*T)=HLC(J)?
celiMscUM+r(J) =Wl IY=U( )

ol (Jy=SUM=DD+V(Jaq)

gi (NY=RB

nh 460 1=1,N
MRITE(NW-1030) €1, TCr)RLCI),VEX) . (X(Jr1),d=1,.NOCOMP))
rEC(KR LY 15)60 To 120

-

nPTIONAL REBOTLER MODFL.,

THIS MODEL 1S USgEp ONLY TF A THIRp INPUT STREAM IS SPECIFTED.
THE RNUTINE DEPLETES 17 FROM THE HEAT LOAp NEeDED BY THE
pEBOTI ER AND OUTPUTS A CNOLER STREAM a8 THE THIRD OUTPUT
eTREAM,

TE(NTIN=2)550,550.500
nD 5140 I=1,NSLMAY
STRMN(Z, 1 2=STRMT (R:1)
TOANSFER(I)=STRM1I(3:1)
CTRMON(3,3)=STRMO(Z,3)=-PARAMI9)
TRANSFER(3)=STRMN(3,3)

e e e



LR A T AT FPURMAR I LCIEUATr VIVRULFIRANNPLRN 1107 1\ & J7F
rALL TEMP(TRANSFER)
eTRMN(¢3:,2)=TRANSEFR(2)
1E(STRMO(3,2).GF _ T(N))GO TO 550
WRITEC(NW,520) .
520 pORMAT(/10X 34K %% WARNING FROM ROUTINE DISCOL *w% [/
+#a0X.50H THE HEAT j0Ap OF THE INPUT STpEAM TO THE REBOILER /
#10X:39H 1S NOT SUFFICTIENT TO HEAT THE REBOLLER /
#10X.43H THE SYSTEM OUTLET TEMPERAYURE 1S SET EQUA:L /
*10X,55H TO THE BOTTOMS TEMPERATURE By DEFAULT, BUT THE ANSWERS /
*10X+10H ARE WRONG /)

eTRMO(3,2)=T(N)

TRANSFER(2)=STI(N)

TRANGFER(S)==1,0

rALL FNTHALPY(TRANSFER)

550 eTRMN(3.4)=TRANSEER(4)

C wawx nATA NDUTPUT SECTION,

eTRMN(3:5)=TRANSEFR (R

eTRMN(1+1)=DD*(R+1.0)

eTRMO(4 :2)=T()

eTRMN(% «33=PRFS

CTRMOCT 43S (HV I YRV LT ) *H $1d%yt1) /0D

eTRMN(1 ,52=v(1)/pD

AN 540 T=1,NOCUMP

STRMOCY rNL*T)=(V )%y (Ts42+U{)2 %X )e1)) /DD
560 CTRMO( 2, NL*I)=X(T,N)

eTRMN(2:1) =8B

STRMN(2,:2)=T(N)

STRMNO(2,3)=PRES

STRMO(2,4)=HL(N)

eTRMN(2:5)=0.

600 ENRMATC(/10X,26H wx WARNING FROM DySCO| ww /
1190X+S55H THE HEAT cONTENT OF THE HEATING STREAM TO THE REROILER /
290X+ 40H 1S NOT SUFFICTENT TO REBOUTYL THE BOTTOMS /)

570 pETURN

1000 E0ORMAT(IHO///7¢10Xe15HL EXCEEDS LIMIT,//7+/8XsE10.5)

1010 ©e0ORMATC(IHT1,8C/),10R,17H 1 TERATION NUMRER 15.///)

1030 ENRMAT(IHOSX 1%, 7F15.4/9X,7TE15.4)

1040 eORMAT(IHO/5X+15H CONDENSER HEATrF16.6,2X,6H RBTU/Hs//6Xr14H REBOTL



1R HEAT E17.6:2%.6H BTU/H/)
17050 E0ORMAT(THY,8¢/) ,62X,14HFINAL SOLUYTION,///)
END

oo

cUUBROUTINE FLASHFR

niMENSION TRANSFER(30)
FOMMON MODE NIN.NOUT,STRMI(6,15)¢STRMO(A+15),PARAM(30) NSIMAX.NL
* . NW

w«*%x MODEF1 OF AN ADIARATIC FLASH TOWER.

w*% THE TNPUT STREAM 15 piVIpED INTU TS pURE PHASE COMPONENTS
www AT ITS PRESET OUTPUT PRESSURE,

wxx plIRE DPHASE STREAMS ARF OUTPUT IN THE APPROPRIATE STREAM-.
x*» AUTPUT 1 = VAPUUR PHASEr OUTPUT 2 = [ IQUID PHASE.

-l s-Nellelellele

TE(MODE GT.0)G0 10 40
TE(PARAM(1).EQ.N0_n)G0o TO 50
nD 10 151:NSILMAX
10 TRANQFER(I)=STRMT (1,1
TRANSFER(3)=PARAMC(T)
TRANSFFR(5)==1,0
C wew FALCUIATE STREAM'c TEMPERATURE AT ITS NEW PRFSSURE
rALL TEMP(TRANSFER)
C %% oFEPARATE THE TWO PHASFS AT THIS NrW TEMPERAIURE AND PRESSURE,
FALL FLASHC(TRANSEER,PARAM(1))}
nh 20 1=1:NSLMAX
eTRMN (1 1)=TRANSEFR(T)
eTRMO(2,1)=TRANSFFRI(NSLMAX+])
20 TRANQFER(NSLMAX+1Y=0_0
rALL FNTHALPYC(TRANSFER)
eTRMN(1 - 4)STRANSEER (&)
nn 30 1=1.NSLMAX
TRANSFER(I)=STRMN(Z.1?
30 TRANSFER(NSLMAX+1Y=0,0
rALL ENTHALPY{IRANSFER)
eTRMO(2,LISTRANSEFR(L)
40 pETURN
50 WweITE(NW,60)

SR R ——————— e F — % P S © Wi G W W, e—— R R SRS e I



HERYAT LW

eEND
C
c

cUBRNITINE HEATER
C

RTMENSION TRANSFERC3I()

rFOMMON MODE NIN,NOUT,STRMIC(6,12) +STRMO(K6,15) ,PARAMC3D) NS MAX.NL

+  NW

rOMMON /PROPS/ PROPRTC(IU,25),UPPT(10U,10)+NOCOMP+IUNITS
0
C #«% mODFi OF A HEATEr OR A COOLER,

www 1T SETS THE OUTLET TEMPERATURE OUOF A STREAM TO A PRESET

wew VALUE AND REDUCES ITS PKESSURE BY AN oPTIONA|L PRESSURE

wiew nROP VALUE, IT THEN rOMpUTES ITS NEW ENTHALPY

wres AND VAPOUR FRACTION AND OUTPUT A COMPLETELY pEFINED STREaM.

DO On

TE(MODE.GT.0)GO0 vn 90
TE(STEMI(1,1).EQ.0.0)RETURN
TECPARAMCT) .EQ.0 OIWRITECNW-130)
nD 10 159 :NSLMAX
TRPANSQFERCIDI=STRMTI (1, 1)
10 eTRMOCT1 , 1)=STRMI¢1,1)
eTRMN(1:2)=PARAM(1)
20 eTRMO(1:3)=STRMI(4:,3)=PARAM(2)
TRANSFER(2)=STRMOC(1,2)
TRANSFFR(3)=STRMNC1,3)
TPANGFFER(5)==1,
rALL FNTHALPY(TRANSFER)
eTRMO(1 :4)=TRANSEFR (4}
eTRMN(1:8)=TRANSEER{S)
pETURN
90 HDIFE=ABQ{STRMU(1 ,6)=STRMI(1,42)*STRMTI(1+1)
100 WRITE(NW,110)HDIFF
110  eNRMAT(/10X,30H WFAT LOAD ON HEATER/COOLER = ,1E15.7,
*1 ENTHALPY UNITSt)y
120 pFTURN
130 EORMAT (/10X ,34H %+ MESSAGE FROM ROUTIME HEATER *w /
*«10X+S56H 1S THE OUTLET TEMPERATURE SET T0O ZERQ, OR IS 1T UNSET 2/)
eND



elIBROUTINE HEATEXCH

C
AOMMON MODE,NIN,NOUT,STRMI(6,15)sSTRMDC(E,15) ,PARAMC30) Ngi MAY  NL
* . NW
rOMMON /PROPS/ PROPRT(10,25) ,UPPT¢10,10) NUCDMP+IUNITS
NTMENSION TRANSFER(30)
r¢ (MODE_GT.0)G0 1O 445
k
nfl 18 J=1.2
nd 10 1=1.NSLMAX
10 eTRMO(J»12=2STRMIZ 1)
15 QTRMOC(J+3)=2STRMI¢ ), 3)=PARAMEJ+3)
TE(PARAM(3) . .6T.0_02G0 TO 300
€
C %#%%* AUTLFT TEMPERATURF OF FIRST STREAM GIVEN
C
1F(PARAM(3) ,6T,.0 _0)Go TO 300
TEC(PARAM(1),.EN.0 OIWRITE(NW:500)
TOUT=PARAM{1)
TECPARAM(G) .GT.0 0)TOUTETOUT+STRMI(Z,2)
20 TE(STRMI(1,2)=STrMI€2.22350,110.30
30 reE(TOUT=STRMICT:23340.110.160
40 1E(TOUT=STRMI(Z:2Y)180:.140,70
50 1e{(TOUT=STRMI(1,23)200.,110,60
60 TECTOUT=STRMI(£.2))70.140.220
70 eTRMN(1,2)=TOUT
Z5 QTRMN(1:5)==1 .
nn 80 T1=1,NSLMAX
80 TRANSFER(I)=STRM0(1,1)

rALL FNTHALPY(TRANSFER)
STRMO(1+4)=TRANSEER(4)
CTRMN (1 ,8)=TRANSEER(S)
HDIFF=(STRMI(1,4)=STRMOC1,4))«STRMI(1,1)
STRMO(2:L)=STRMI (21 4)+HDIFF/STRMI(Z211)
QTRMO(2.5)==1.
A0 90 1=1:NSLMAX

90 TRANSFERC(I)=STRMN(2,1)
rALL TEMP(TRANSFER)
eTRMN(2:2)STRANSEER(2)



96

98

100

108
110
120
140
150

160

180
190

<00
€10
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eTRMO(?2.,2)=STRMT (9,2)

QTRMN(2:5)==1,

nfh 98 i=1NSLMAX

TRANSEFR(1)=STRMn(2,1}

rALL FNTHALPYCTRANSFER)

QTRMN(2:4)=TRANSEFR (4}

eTRMN(2:5)=TRANSEFR{(S?)

HNDIFE=(STRMI(2:43=STRMOC2.4))%5TRMI(2,1)

STRMO(T1 +L)=STRMI (1 4)+HDTIFF/STRMIC(T1 1)

eTRMN(1.5)==~1

no 100 131:NSLMAX

TRANSFER(I)=STRMn(1,1)

rALL TEMP(TRANSFER)

eTRMNO(1:2)=TRANSFFER(2)

QTRMN (1 +8)=TRANSFEER(S)

UNIFF=ABS(HDIFF)

an To 4640

WRITEF(NK,120)

ENRMAT(/10X,51H v 1 OoUT = T 1 IN , NO CHANGE IN STREAMS CONDITIONS
17

pETURN

WRITE(NW,150)

ENRMAT(/40X,45H | ARGE EXCHANGER REQUIRED AS T 1 OUT = T 2 IN /)

n To 70

WRITECNW,170)TOUT,STRMI(1:2)

eNRMAT(/40X,39H TMPOSSEIBILE SITUATION 1N HFAT EAUHANGER:
1/790X.10H T 1 OUT (¢,F10.€.32H pEG.» IS SET HIGHER THAN T 1 IN
2/190%X,2H (+F10.€.2RH DFEG«) FOR IHE HOTTER STREAM
T/40X.23H PLEASE rORRECT GUESSES/)

pAUSE ER

WMRITECNW,1903T0UT,STRMI(2,2)

FORMAT(/40X,39H tMPOSSIBIFE SITUATION IN HEAT EFXCHANGER
1/710X,34H ATTEMPTING T0 COoOL HOT STREAM TU »F10.4,5H DFG.
290X,724H WHICH ig BELOW T 2 IN (rF10.2,6H DEG.)

T/10X.25H PLEASE CORRECT GUESSES/)

pAUSE ER

MRTITEONW,210)TOUT,STRMIC(1:2)

ENRMAT(/10X,39H [MPOSSIBLE STITUATIYON §N HEAT FXLHANGER,

1 710X 10 T 1 OUT ¢+rF10+¢,320 pEG.Y IS SET LOWER THAN T T TN
2/10X.2H (+F10.¢.28H pFG.Y FOR 'HE COOIER STREAM



T/10X,?3H PLEASE roRRECT GUESSES/)
pAUSE ER

220 WRITECNW,230)T0UT,STRMIC(2,2)

230 eNRMAT(/10X,39H yYMPOSSIBLE SITUATION tN HEAT EXCHANGER,
1/90X.35K ATTFMPTING TN HEAT COLD STReam Tn »F10:.2.5H DEG,
2/10X,24H WHICH 1§ ABOVE T 2 IN €re10.2,6H DEG.)
3/90X.23H PLEASE CORRECT GUESSES/)

pAUSE FR

G

C %%% TOTAI TURE AREA AND TRANGFER COEFEICIENT (U) GIVEN

C

500 MDIFF=ABS(STRMI(1,2)=-5TRMI(2,2))*PARAM(2)«PARAM(3)/2 0

el =STRMI¢1,.1)
tECF) GT_STRMIC2.4))F 1 =STRMI(2:1)
1ECCHDPTFF/FLY . GT _30n0.2HpIFF=3000 *FL

308 unDIFE1=HNIFF

TECSTRMI (1 ,2)=STpMI(2,2))520,110,310
310 uD1FE==HNIFF
520 CTRMN (1 +4)SSTRMI(1,4)+HDIFF/STRMICT1 1)

QTRMO(2+4)=STRMTI(2+4)~HDTIFF/STRMI(2,1)

no 340 J=1,2

ntt 330 i=1,NSLMAY
330 TRANGEER¢I)=STRMO(J .1

TRANSFER(S)==1,

rALL TEMPU(TRANSFER)

eTRMNO(J,23=TRANSEER(2)

eTRMN(J)53STRANSEFR(S)
340 rONTINUE

WeITE(2+,1000)STRMN(T ,2) rSTRMO(£L+25,STRMOC(114),

*cTRMN(2:4) s HDIFF
1000 FORMAT(10X,"TS",2F15 &4/10X»"HS ' ¢r2F15 &4/10X-"HDIFF"'-F15:4)

AT1=STRMN(2,2)~STRMI(1.,2)

NT2=CTRMT(2,2)=STRMO(1,€)

1E(ARS(DT2=DT1)=0 005«ABS{(DT1))320,350,360
350 NTLOG=ABS((DTI*DT2)/2.)

a0 Tn 370
560 ATLOG=(DT2=DT12/A10G(NTE/DTT)
370 HDIFE=PARAM(2)*PARAM(3) *pTLOG

WRITE(2,1010)DTLOGHDIFF
1010 eORMATCIOX,'DTLOG,HDIFF',2F15,4/)



Wy FoR NCAR LTS TN e e TN T e Ny -V g T e N Y,

450 tE(STRMO(1,2)=STRMI(2,22)630,4€0r420

420 tECSTAMO(2,2)=STRMI(1.,22)6440,440r430

43 eTRMO(1+:2)=STRMI(2¢2)
a0-_T0-75

440 pETURN

445 HDIFE=ABS(STRMU(4 ,4)=STRMI(T,423%*STRMT(1.:1)

450 URITEC(NW,460)HDTEF

460 ENRMAT(/10X,31H HFAT tOAp IN HEAT EXCHANGLER = 1E15.7,
«1 ENTHALPY UNITS®)Y

470 prTURN

300 eNRMAT (/10X 36H =+ MESSAGF FROM ROUTINE HEATEXCH a% /
+40X,56H 1S THE OUTLET TEMPERATURE SET TOD ZERp. OR IS 1T UNSET 7/)

END
C
C
clUBROUTINE MIXER
£
NTMENSION TRANSFER(30)
rOMMON /PROPS/ PROPRTC10V,25),UPPT¢10,10),NOCOMP,TUNITS
POMMON MODE NIN,NOUT,STRMI(6,15)+STRMOC(6,15),PARAMC3p) /NI MAX.NL
 NW
C
C w%w MNDF| OF A MASS aAND HFAT MIXER,
C wsx yNPUT STRFAMS MAy HAVF DIFFEREN! PRESSURES AND LOWEST ONE
C www 18 SET AS OUTPUT pRESSURE,
C

TE(MODE.GT.0)GO ro 110
nD 10 11 NSLMAX

10 cTRMO(1:1)=0.
AN 16§ T=1/NIN
15 STRMA(T1+,1)=STRMO(1,1)+S8STpMI(1,7)

rE(STRMO(¢1,1) . EQ.0.0)RETYURN

re(NNnCcOMP EQ N)GO 70 50

no 20 T1=1:NIN

QTRMO(1 :4)=STRMOC] r4)+STRMICT,6I*GTRMT (T 1)

nd 20 JE1.NOCOMP

STRMOCT rNL*J)=STRMOCT . NL+J)*STRMICTIrNL*Y)I#STRMICT 1)
20 rONTINUE

nh 30 J=1,NOCOMP
30 cTRMO (1 v NL*J)=STRMUCY NLLJ)/STRMO (] ¢4



40 QTRMO (1, 4)=STRMO(1,4)/STpMO(1,17)
50 11=0

CTRMOC1,3)=STRMI(1,3)

nO 90 I=2.NIN

1e(STRMO(1,3).EQ.eTRMT (I ,3))G0 TO 90

redY1 FQ 1360 T 8O

1e(TTRACF.NE, 0G0 YO 80
60 WRITE(NW,70)
70 EORMAT(/40X 33H w+ MESSAGE FROM ROUTINE MIXERp **
/10X, 42H INPUTS TO MIXER HAVE DIFEFERENT PRESSURES /
10X+32H IOWEST PReSSURE SET fFok OQUTPUT /2

*

.

11=1
80 1e(STRMOCY ,3)=STrmI(1,32)70.,90:8>
85 STRMO(1:3)=STRMI(1.,3)
20 rONTINUE

TE(NOCOMP  EQ,0)JRETURN
nn 100 T=1,NSLMAYX
100 TRANSEER(I)=STRMo(1.1)
TRANSFER(S)==1.
rALL TFMPC(TRANSFFR)
e TRMN(1 . 2)=TRANSEFR(2)
eTRMN (1 -S)STRANSEFR(5)
190 eETURN

EMD
c
C
cHBROUTINE PUMP
c
NnTMENSTION TRANSFER(IMD)
POMMON MODE,NIN,NOUT,STRMI(6,15)STRMO(6215) ,PARAM(30) NS MAX,NL
w . NW
C

C %«*% uNDF| OF A PUMP pPERATING ISOTHERMALLY ON A
C #%% 1 71QUTIN INPUT, Fne GASES THE cUMPRESR MODEL SHOULD BE USEeD.

tFC(MODE.GT,0)G0 vn 20
TF(PARAM(T).FQ.0_0)Go TO 50
TECSTRMICY1,1).EQ.0:-0)RETURN
nh 15 1=1,NSLMAX

10 QTRMA(1 » 1)SSTRMIC1: 1)



16

20

50

40
50
60

OO0 000

LA A
LA A
LA &
LA A
LA R

TRAanSr LD s a7 )8

FALL ENTHALPYC(TRANSEER)

TRMN(1,4)=TRANSEFR(4)

eTRMN(1+:5)=TRANSEER(S5)

tE(STRMO¢T,5).EQ,. 8TRMI(1,5))RETURN
CTRMN(1:4L)SSTRMY (1¢4)

QTRMN(1:5)==~1,

nh 14 1=1,NSLMAX

TRANSEER(I)=STRMO(1.1)

rALL TEMPC(TRANSFER)

STRMN(1:22=2TRANSEFR(2)

eTRMN(1:,5)=TRANSFFR(5)

RETURN

TE(PARAM(2) .FQ,0_0)PARAM(2)=1 U
HDIFF=ABRS(STRMU(1,4)=STRMI(T1,4))*STRMI(1+1)/PARAM2)
URITEFENW,30)HDIFF

cORMAT(/410X,3%2H 1nEAL ENERGY REQUIRED BY PUMp = ,1E15, 7
«' ENTHALPY UNITST)

pFTURN

WRITEC(NW,60)

EORMATC(//410X:3H +* WARNING FROM ROUTINE PUMp *% /
«40X+47H OUTLET PRESSURE NOT SET: SIMUIATION ABANDONNED /7))
pAUSE ER

END

«UBRONTINE PURIFvER

NTMENSION TRANSFERC(30)
FOMMON /PROPS/ PRAPRT(10,25),UPPT¢10,40) ,NUCOMP,IUNITS
AOMMON MODE NIN,NOUT ,STRMI(6,15)STRMO(6:,15) ,PARAM(30) +NSI MAX ., NL

MODFI OF A PURIFIER,

FOMPONENTS TO BF cOMPILETELY REMUVED FRUM A STREAM

ARE SFT IN THE SFrOND OUTPUT STREAM FROUM THIS UNIT AND
A PURTETED STREAM IS OUTpUT AS THE FIRST OUTPUT STREAM.
THE MODFL OUTPUTS THF TWO STREAMS CUMPLETELY DEFRINED,

1E(MODEF.GT,.0)G0 10 80
re(STPMICYT,1).EQ.0.0)RETURN
nO 10 1=1:NSLMAX



10

20

30

35

40
50
60

70

80

o

(o B o}

eTRMn(2-1)=0,
STRMN(Tr1)5STRMI¢1,1)
MzPARAM(1)+0 .1
1E(M_LT.1)60 TO0 8n

clM=0 .

nn 20 1=1:M

j=PARAM(T+1)
eTRMO (1 /NL*J)=U,
CTRMO(2,NL+J)=STRMI(1, 1) %STRMI(T s NL* )
cUMSQUM*STRMO(Z. NI *J)
FONTINUE

tE(SuUM.En.0,0260 10 8N

nd 30 T=1.M

1=PARAMCT*1)

eTRMO (2 :NL*J)=STRMOC2 . NLsj) /SUM
eTRMD(1+1)=STRMI{1,1)~8UM
QTRMN(2:12)=SUM
CTRMN(2,2)=STRMY (1:2)
STRMN(2,3)=2STRMT (1., 3)
eTRMN(2,5)=STRMTI(1.:5)

A &0 1=1,NOCOMP

CTRMO(T1 +NL*#T)=S5TamMO(1 , NLLI)*STRMI(¢1+¢1) /STRMO(C1:1)
no 60 1=1:NSLMAX
TRANSFFR(I)=STKMn(1.,1)
rALL FNTHALPYC(IRANSFER?
eTRMN(1:4)=TRANSEER (4D

nn 70 151 .NSLMAX
TRANSFFR(I)=STRMO(2,1)
rALL FNTHALPY(TRANSFER)
eTRMN( 2, 4)=TRANSEFR (L)
pETURN

eND

cUBROUTINE REALTOPR

MODEI OF A STOICHTYOMETRIn REACTOR

NIMENSION TRANSFER(30)
POMMON /pROPS/ PROPRT(10,25),UPPTc¢10,40) NOCOMP,TUNITS



(St RNATE "N oS IS SR A S R B T ¥

TE(STRMI (Y ,1).EQ.0:-0)RETURN
cACTOR=0 _1E10
eXTENT=PARAM(NUCOMP+1)
TEF=N
tEC(FEXTENT.EQ 0,0YFXTENT=4.0
tECNIN LT, 2)G0 T0.-15
C w%% MTX TNPUTS IF THERE ARE MORE THAN ONE TO THE REACTOR
rALL MIXFR
nD 10 131 +NSLMAX
TRANSFER(¢(I)=STEMO(¢1,1)

10 eTRMN(1.,1)=0.0
a0 To 18

15 nd 14 I=1:NSLMAX

16 TRANSFER¢I)=STRMI (1, 1)

18 nO 20 1=1.NOCOMP
TE(PARAMCI) .GE.O_0)GO TO 20
TEF=1

r==TRANSFERC(NL*TI)Y/PARAML])
TF(F I T.FACTOR)FACTOR=F
20 rONTINUE
TECIEF.F0.0)G0 To 70
cACTOR=FACTOR*EXTFENT*TRANSFER (1)
C w##%% MASS BALANCE BASEP ON STOICHIOMETRIC cOEFFICIENTS
nh 30 1=1:NOCOMP
TRANSEFR(NL*I)=STRANSFFR(NL+I)* T RANSFER(T)+FACLTUR«PARAMC(L)

30 clUUM=SUM*TRANSFERI(NL*])
A0 40 T=1.NOCOMP
40 TRANSFER(NL+I)=TRANSFFR(NL*I) /SUM

Il RATF=TpRpANSFER{4)
TRANSFER(1)=5UM
TRANSFERCG)=(TRANSFER(L)I wFLRATE*PARAM(NOCOMP+2)*FACTOR)/SUM
TeANQFER(5)==1,0
C ww% ~ALCUIATE THF NEw OUTPUT TEMPERATURE,
rALL TEMP(TRANSFER)
nD 50 151 .NSILMAX

50 cTRMO(1 .1 )=2TRANSEFR (1)

60 pFTUPN

70 WMRITEC(NW,B80)

80 ENDRMAT(/10X, ' **%x pRROR IN ROUTINE REACTOR Wy /

*q40Xr'ALL STOICHINDMETRIC FACTORS ARE POSITIVE IN PARAMETER ARRAY'/



Lo ]

*10X,*STTUATION ImMpOSSTBLF, SIMULATION ABANDONNED wwu'/)
nAUSF FR
eND

eUBRNUTINE SETEBP

nIMENSTION TRANSFER(30)
FOMMON MODENIN,NOUT,STRMI(B6,15)STRMN(K:15) ,PARAM(30) +NSIMAX NL

w«v% THIS ROUTINE SETS THF TEMPERATUKE OF p STREAM
*%% TN ITS BUBBLE POTNT BASED ON 1TS iNPUT PRESSURE,

OO0

10

C waw

C www

e >

1F(MODE,.GT,0)RETURN
YE(STRMT (1,1).EQ0.0.0)RETURN
nn 10 1=1:NSLMAX
TRANSFFER(I)=STREMT (1:.1)
CTRMN (11 3=2STRMI¢1,1)
TRANSFER(H)=0.U

TRL=1

raLCUIATE BUBBLE pOINT,
rALL DEWRUBCIRL .TRANSFER,STRMO(1,2))
eTRMN(1:8)=0.0
TRANSFER(2)=STRMO(1,2)
rALCULATE NEW ENTHALPY

rALL FNTHALPY(TRANSFER)
eTRMD (1 :4)=TRANSEFR (4
pETURN

FND

cUBROUTINE SETDP

nTMENQION TRANSFER(30)

oD

APOMMON MODE NIN,NOUT,STRMI(6,159)/STRMOCK+15) ,PARAM(30) NSt MAX:NL

wes THIS ROUTINE SETq THE TEMPERATURE OF A STREAM 0 ITS
wxe nEW POTHNT BASFD N ITS INPUT PRESSURE.

TF(MODE.GT,.0XRETURN



TR N g R TN YN RN YA

ToANSFER(S5)=1.
1el=0
C w#=w paALCUILAYF DEW POTINT,
rALL DEWRUBCIRL.TRANSFER.STRMOCTr2})
STRMD(1,.53=1,
TRANSFER(2)=STRMN(T1,2)
C www rALCULATE NEW ENTHALPY.
rALL ENTHALPY(TRANSFER)
eTRMN (1, 4)=TRANSFEER(4)
pETURN
END

(=]

cUBROUTINE SPLITTFER

rOMMON MODE,NIN.NOUT,STRMI(6,13) ,5TRMD(6:15) ,PARAM(30) NgI MAY ., NL
=, MW

*%% MNDEI OF A STREAM DIVIDER (WITH Up Tp 6 OUTPUTS).
wx% THE SPLIT FACTURS AREF SET IN THE PARAMETER ARRAY aND
wike NORMALTISED IN THg ROUTINE,

DO an

TF(MODE,.GT,0)G0 vn 50
1E(STRMI (1+1).EQ. 0, 0)RETURN
celIM=0
nd 10 I1=1:NOUT

10 eUM=glIM*pPARAMC(])
1F(SUmM.Fq,0.0260 T0 &0
nd 20 T=1,NOUT

20 pARAMIT)=PARAM(T Y /S5UM
no 3n 1=1.NOUT
nO 30 J=2:NSLMAX

50 STRMOCT rJ2=STRMI(1:4)
nd 40 1=1.NOUT
40 STRMOCT r1)SSTRMT (1 ,1)%PARAMC(T)
50 pFTURN
60 WRITE(NW,70)
70 eNRMATC(/ /10X ,36H +* WARNING FRUM ROUTINE SPLITIER %% /

#1NXsr5%H NO SPLITTING FALTORS HAVE BEEN SET IN THE PARAMETFERS /
#»40X 30K THE SIMUpLATION 1S5 ABANVOUNNED //)



Ca
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£

10

ol =

OO0

Lol =

10

LR B
LAA
e e e

LE X ]
o e
o e e
LA R
LR R

pAUSF ER
END

aUBROUTINE SPLITMYIX
FOMMON MODE,NIN,NOUT,STRMI(6,13),5TRMO(6:,15) ,PARAM(30) Ngt MAY, NL

MODEI OF A MULTI=TNPUT, MULTI=UUTPUT WOLDING TANK.
THE OUTPUTS ARE spLIT ACCcORDING TO THE SPLIT FACTORS SET
1IN THF PARAMETER ARRAY.

TE(MODF.GT,0)RETURN
rALL MIXER

n0 10 I1=1:NSLMAX
CTRMI(1:.1)=STRMO¢1+,1)
rALL SPLITTER

pETURN

FND

cUBROUTINE VALVE

NTMENSTON TRANSFER(30)
FOMMON MODE,NIN,NOUT,STRMI(6,159)¢STRMD(6+15) ,PARAM(30D) +NSIMAX, NL
W . NW

MODEI OF AN ADIABRATIC THROTTLE VALVE,

THE PRFESSURE OF THE INPUT STREAM 1S5S ReDUCED TN THE DESIRED
AUTPUT PRESSURE AND THE OUTPUT STREAM'S NgW TEMPERATURE
AND VAPOUR FRALTION ARE CALCULATED BASED ON 175 CONSTANT
ENTHAILPY AND CUMPOSITION,

1E(MODE.GT,0)GU Tn 20
TEC(STRMI(1,1).EaQ. . 0.0)RETURN
1EC(PARAM(1) ,EQ.0_0n)GO TO 30
n0D 10 T=1NSLMAX
STRMO(1,1)=STRMI(1.1)
TRANSFFER(I)=STRMTI (1,1
TRANSFER(3)=PARAM()



20
50
40

oBollolNelliele]

-
o

20
30

L 2 X
LR & ]
e w
W W

C wwwn

40

.-l 1 TR L IARIN Vv T
STRMO(1,2)=TRANSFER(2)

eTRMN(1:,5)=TRANSEEFR(5)

pFTURN

WRITEF(NW,40)

eNRMATC/ /10X ,33H »* WARNING FROM ROUTINE VALVE *w» /

*10X:46H NO VALVF pRESSURE HAS BEEN SET IN PARAMETER 1 /
w1 0OX:30H THE SIMUpaATTON I8 ABANDONNED //)

pAUSF FR
END

sUUBROUTINE MASSMrvY
rOMMON MODE,NIN,NOUT,STRMI(6,15) /sTRMD(6:15) ,PARAM(30) N1 MAYX

MODFI OF A MASS nNLY MIXER,

THIS MODEL IS VYSEp FOR MASS BRALANCES oNLY.

1T SETS THE TFMPERATURE AND ENTHALPY TO THEIR AVERAGE
vaLUg ANp THE PREQSURF To ITS LOWEST pNPUT ValLUE,

TE(MODF.GT,0)RETURN

AN 10 154 NSILMAX

aTRMN(%.13=0.0

CTRMN(1:32=STRMI¢1,3)

nn 30 TE1,NIN

QTRMN(1:1)3STRMO¢1,1)+8TpMI{1,9)

TECSTRMO 1 ,3) .67 QTRMICIL,3))STRMO¢T+3y=STRMI (1 :35)
nn 20 J=2-NSILMAX

1r(J FQ.3)GO0 TO 2p
eTRMO(1+J}SSTRMO¢1+J)+STRMIC] ,d2*STRMT (T2
rONTINUE

rONTINUE

AVERAGING TEMPERATURE, ENTHALPY AND COMPOSITION.
1E(STRMOC(1+,1).LE.0.0)REIURN

nh 40 J=2/NSLMAX

1) FQ.3)GO TU 40

eTRMO (1. ) YSSTRMOC1 ) /8TpMOCT 42

FONTINUF

pFTURN

END






s Nels

CERTOLP)

SEGMENTS(FXXX)

INPUT 1 = CRO

ouTPuUT 2 = LPO

COMPRESS INTEGER AND LOGICAL
COMPACT

TRACF 2,500

END

FUNCTION DENSTY(TRANSFER)

NDENSTTY 1S GIVEN IN KG PFR Mx%3 OR LB PFR FTswa3

DIMENSTON
1 2€30),TRANSFER(30) ,X(10),CFACT(5,7),pRC(7)

COMMON
1/PROPS/PROPRT(10,25),USC10,10) NOCOMP,IUNITS, NCTOT
*,NSLMAX NL/ NW
?2/PROPE/PRTEXTRA(IN32)
3/RK /B1IGAC10),r1GB(10) ,AABAR/BBRAR, ABAR

DATA CFACT /

*0,1220570E01, 0,5047060E00,~0,3402249E01, U.42/6129E01+,~0.2141768
:;?:;526#a501. 0U,11892706E01,=0,2170972E01+ 0.6464711E01+:=0.3066619
::?131?513501.-0.16?8128500,-0,115a5?8501: U.1456986E01,~0,7659117
::?250597a501.-U.?56?3?1k-1'-0.1552292E01r 0.1806680E01,~0.,7173454
:5?2;n¢9?6E01.-U.Sn?SQSShOU: 0,5(¢38L7E00r=0,4550966E00, 0.9028040
::?:i49069E01:-0.a536306300-'0.5588908F00v 0.,5897938E00,~0.3145051
:523;64005501.'U.Ln9?53ﬂtnﬂ:'0.3&46663E00v 0.7552146E00,=0.31515419
*

»/

DATA PRC/
*0.6!1 .0'3!0!5!0:3.0!10.0'1510



s N Ne

10

30

OO0

50

FirKT"TurAaul ANASAT Nif s s
CONVERSION FACTORS

TECIUNITg,GT.02Gn TO 10
p=10_7335
TADD=459 .7
PRES1=14_7
FACT =kZ. 4
FACT2=1.0
FACTS=1.8

EN aD 20
p=0,0R4LT778
TADD=273_15
PRES1=21.0
FACT1=1.0E03
FACT?2=1.,8
FACTZ=1.,0

PENSTY=0_0

¥=0

po 30 1=1,NSLMAX
ZCI)=TRANSFER(D)
16(2¢5).,FQ.0,0)6n TO 80
15¢2¢5).EQ,1.0)60 TO 40

CALL FLASH(Z,Z2(3))
TRANSEFR(S5)=Z(1) /TRANSFER(1)
TECTRANSFER(S5).1LT.0,005)60 To 8V

DENSTTY OF THE vapOur PHASE
EVALUATION OF THE COMPRESSIBILITY FACTOR BY THE REDLICH=KWONG
FQUATION OF STATE

w=0.0

po S50 1=1,NOCOMP

WaW+72 (NL+1)*PROPRT(I,4)
X(1)=2(NL*+]1)

T=2(?2)

CALL RKkDATA(X,T)
F=AARAR*AABAR/BBRAR
x?2=0_9



60 X¥1=X2
X12=x1*X1
X13=x1%X12
R7=BRRAR®2(3)
C1=X13=X12+4B2*(C=nZ=1 0)uX1=CeBZ*BZ
£2=3 N#X12=2,0%*X1+8Z%(C=R2=1_.0)
x?2=x1=-c1/C2
TFCARS(X2=X1),67_.0.001)60 TO 40
DENSV=Z(T)*W/(RuX2%*(7(2)+TADD))
TF(TRANSFER(5).LT,.0,9952G60 To 75
C #%* DENSTTY HERE IS 1IN THE UNITS OF THE GAS CONSTANT
C www [R/FT#**3 OR GM/|T (=2KG/Muxw3)
DENSTY=DENSYV
RETURN

PENSITY OF THE LigUInp PHASF

¥=NSIMAX
RNOM=D0,0
DENDM=0,0
Te(ZtKk+2)+TADD) *gACT?
nn 210 I=1.NOCOMP
TFCZ(K+#NL*1) LT, 0. 001)G0 TO 210
TF(PRTEXTRAC1,1)3115,170,9%0
90 KALL="
C #%% PRTEXTRA(I,1) SHouLD BRE IN DEGREES R,
TECT _LE.PRTEXTRACT»1))G0 TO 110
NENS|I =(PRTEXTRACT ,6) % (PROPRT (1,6 RFACTZ=T)) *u
*(1,0/pRTEXTRACI 7)) +pROPRT(I,4)/PROPRT(TI7)/EACT
GO Tn 120
110 T=T=459.7
NENS| =PRTEXTRACI ,2)~pRTEXTRA(I+S)wT=PRTEXTRA(I+4)/
/(PRTEXTRACI,S5)=T)
T=T+459.7
60 Tn 120

SN0
< N

115 T2==pRTEXTRACI 1)
IF(T2.6T.T)GO T0 110
T=T2

GO Tn 110



LAY P T2 hEwET
TE(PR.LT.PRC(L))GO TO 140
135 CONTINUE
140 L=L=1
C1=F(L,TR)
1EC(L.FQ.1)60 TU 150
L=l +1
145 C2=F(L,TR)
e1=2(r1=C2)/C(PRCCII=PRCC(L=T1) )% (PR=PRC(L=1))+C1
0 GO TN(155,160)KALL
155 pR=2¢3)/pROPRT(],5)
TR=(72(2)+TADD)/PrOPRT(1r6)
ccl1=e1
KALL=2
GO=T0 1368
160 DENS|I =DENSL*C1/Ce1
60 To 200

C www PRTFYTRA(I,3) SHOyLD BE IN DEGREEg F,
C %x%* PRTEXTRA(¢I,2) SHOULD BE IN GM/CC
170 T=(PRTEXTRACI,3)+TADD)

PENS| =PRTEXTRA(I.2)

TR=T/PROPRT(1,6)

6o To 125

200 RNOM=RNOM*Z(K+NL+1)*PROPRT(I,4)
PENOM=DENOM+Z (K4N|L+T)*PROPRT(1+4) /DENSL
210 CONTINUE
NENS| =BNOM/DENOM+EACT
1F(TRANSFER(5).NF,0,0)G0 TO 220
PDENSTY=DENSL
RETURN

DENSITY OF TWO PHASE MIXTURE

nNOOOO

20 x2=0_0

x1=0_0

no 230 I=1.NOCOMP

¥2=X2+72 (NL+1)*PROPRT(1,4)
230 ¥1=2X1+Z2(Kk*NL+1)*ppOPRT(I,4)
X2=TRANSFER(S) *X2



OO O0O0

OO

10

X1=(1 , 0=TRANSFER(5))»X1
ANOM=X2+X1
DENOM=X2/DENSV*Xq /DENSL
NENSTY=RNOM/DENOM

RETURN

END

FUNCTION SPHEAT(TRANSFER)

SPECIFIC HEAT IS GIVEN IN KJOULE PER (kG,DFGREE C}
ARRAY TRANSFER SHnyLD BE SUPPLIED IN BRITISH UNITS

DIMENSTION
1 TRANSFER(30),2(¢(30),R(614)

COMMON
1/PROPS/PROPRT(10,25) ,US(10+10) NOCOMP,IUNITS,NCTOT
* , NSLMAXsNL,NW
2/PROPF/PRTEXTRAC10r32)

CONVERSION FACTORS

TECIUNTITS,GT. 0060 TO 3
TADD=459 .7

RGAS=10.7335

FACT1=1.0

FACT2=1.0

60 Tn &

TADD=273.15

RGAS=0,084778

FACT1=4,184

FACT2=1.8

k=0

nn 1n 1=1,NSLMAX

7C1) = TRANSFER(I)
VE=TRANSFER(S)
TE(TRANSFER(5).Fn.0,) GO TOD 75
I1FCTRANSFER(S5).FQ.1,) GV TO 29
CALL FLASH(Z,Z2(3))
TRANSQEFR(8)=2(1)/TRANSFER(Y)
TFCTRANSFER(S5).Eq.0,) G0 TO 70



C

303

o0

35

40

zn

OMEGA = 0,

PALCULATION OF MIXTURE CURRESPONDENCE PROPERTIES

nn 30 1=1.NOCOMP

1ECZ(NL*T),LT. .001) GO TO 30
A=A+7(NL +1)=PROPBRT(1,62/SART(PROPRT(1,5))
N=PRNPRT(1,6)/PRNPRT(I,3)
A=B+7(NL+ I)=D

C=C+7(NL+ 1)*SQRT(D)

W= WeZ(NL*I)*PROPRT(I:4)
OMEGA=OMEGA+Z(NL+1)*PROPRT(I,9?
CONTINUE

R=B/3 +2 wCxC/3,

TmMC= AwA/B

pMC= TMC/B

70M= _ 291=,08%*0MFGA

NENSPM=PMC/ (RGAS*ZCMeTML) U

RENDUCED PROPERTIFS

TR=(72(2)+TADD)/TMC
pr = 72(3)/PMC
DENSP = PDENSTY(Z) /DENSCM

HEAT CAPALITY AT oW PRESSURE

A=(Z2t2)+*TADD)*FACT2/100.0
cpy=n. 0

Woo=0,

ho S0 1=1,NOCOMP
TECZ¢NL*T).LT,.0,.001)60 To 50
TE(PRTEXTRACI,B) EQ,0,0260 To 40U
Tal.0

rP=PRTEXTRACI,11)/A

o I8 J=q ' 3

T=T*A
Cp=Co+PRTEXTRACL ,7+J) T

60 To 48

TAR1.0

A=Z2(2)

TECIUNTITS,GT, 0)A=A%1 8%+52.



cp=pPrOoPRTC(1,15)
nn &5 J=1,4

TA=STA*A
45 Ce=CP+TAPROPRT (T ,15+J)*%FELOAT(J*1)
48 P = Z(NL+I)*PROUPRT(],4)

Wal+n

CPY=CrPY+D*CP
50 CONTINUE
rpV=cpVv/uw

o N e

CORREPTION FOR PRESSURE

Bz (((22764,28027+72CM=82¢ 13757)*ZCM=153,6915)%«ZCM+36,782RL)*7CM*
+12.51348

A= R=5_5

€= 5 R11+4.919*0MeGA

N = Sx(2,%B=4.5=0)

tFC(DFENSR . GE.1.? 60 TO 55

C RFDUCFED DENSITY LESS THAN 1,

nevsE 72CMx (2, *A=D+nENSRI*DENSR/CTR&TR)

R1T = (R=3,)/(3.%R=1,)

R2 = ((3 _#B=6,)wn=1,)/(3 #B*RaB)

DoD= (=2 w(5 S5+*A/TRI+3,.*D*(~TR*1./TR)*DENSR) xDENSR+TR#(1_ ~B14DENSR
R*DENSR)/ (ZCMu (1,4 (=B2+BT1%DENSR)*DENSR)y *#%2)

PPT= (f'h*(1.+1.!(TR*TR))*DEHSR+AI(TR*TRJ)*DsnSR+1.I(zCM*(1.¢(-Bz¢
+R41*DENSRIWDENSR)))*pENSR

GO Tn 65

(2 8 3]

REDUCED DENSITY GPFATER THAN 1,
S8y =805

R(2:1) =0,

SR B BT

p€4,1) =5,5=B

Qf5¢1) = -Z.ZS-C,Zo +B
R(6,1) =0,

R¢1,2) =R8,5=3.12xB
R(2,2) ==513,3+1% _42xR
R(3,2) =408,9=21 _54x38
R(L,?2) ==237 4+15 _ 3xn
p(5,2) =47,8=4,0648B



000

MNPy T W g W N g TN R e T

R(4,2) =263%,+(15_7=3_63%B)*B

R€S5,3) =0/2,=27,05+(=16.18+1,812*B)*B
p(h,T) ==B 44+ 4 50=_ Z634B)*B

R(1,4) =44,6=5,22%B

RE2,4) ==156,9%1R 92«8

R(3,4) =204,3=€5_ 4L4wR

R(L,L) ==115_5+15_ %8B

R(S,4) =23,7=-3.24xB

R(6,4) =0,

R =0,

nen=n,

neT=0,

DrVE=2CMe(2,%A~D) /(TR*TR)

no &0 J=1:4

Ae (('!333*R(6!J)*DENSR*_5*R(51J))*DENSR*R(Q,J’}*DENSR*R(SIJ)tﬁLOG
GCDENGR)=(,5%R(1,))/DENSR+R(2,J7)/DENSR
AzA=(=,5%R(1,J)=R (2, J)*R (b J)+s3%R(D,))+:353%R(6,)))

Bl (4 %RChrJI*DENSR*Z, *K (5, J))*DENSR+2. %R (4 J))*DENSR+R(3,J)=
12¢1,0)/CDENSR*DENSR)

r=(((R(6,JI*DENSR4R(5,JII*DENSR*R(42r J)IWDENSR+R(3,J))*DENSR*
+R(2,)1)+R(1,J)/DENSR

R1= RI1+FIOAT((J=2)*()=8) ) ARTR**(J=3)

PPD=RPN+R*TR**(1=?)

PRT=nPT+RELOAT(J=2)*CxTR**(J=3)

60 CONTINUE
DCV=NCV+2CM*B1

DeR=NCV=C¢ZCM*TR) «pDPT*DPT/(DPD*DENSR*DENSR)*1 .0
CpV=rpV=1,9872*Dcp/ W

1#(TRANSEER(5).NF_.1.) GU TO 70

SoHEAT=CRV

G0 To 110

HEAT CAPACITY OF 1 1Quinp PHASE

70 ¥= Ne| MAYX

75 W= 0.
CPL=0O,
TaZlv+?)



TECTUNITS . EQ.0)T=(¢T=%2.2/1.8
nn 85 1=1,NOCOMP
TECZeNL*T), LT, 0,.001) GO TO 85
rp =pRYEXTRA(I+12)
TA=T1 .0
po 80 J=1:+5
TA=TA®T

80 CR=CP+T*PRTEXTRA(T +1244J)
D =2¢K+N| +1)*PROpPRT(1,4)
CpL=CPL*CP*D
W =eDh

85 CONTINUE

FPLECPL/W
TF(TPANSFER(S).NF_ 0,) GO TD 90
SPHEAT=CPL
60 To 110

QPECIFIC HEAT OF TwO=pHASE MIXTURE

oo o

0 WM=0_0
Wv=0_0
Wis0_0
PO 100 I=1.NOCOMP
WMaWM+PROPRT (I r&) %« TRANSFER(NL#1)
WY=WV+PROPRT(T e &Y w2 (NL*I)
100 WL =W +PROPRT(I+rA)+Z (NSLMAX+NLS])
SPHEAT=(CPV*WV*YE4CPL*kla(1,0=VF))Y/ WM

110 SPHEAT=FACTI*SPHEAT
RETURN
FND
FUNCTION VISCC(TRANSFER )

NOTF: VISCOSITY OF TUN=PHASE MIXTUKE 1S NOT EVALUATED
THE L1QUTID VISCOSTTY 1S RETURNED INSTEAD
VISCosITy IS GIVen IN KG PER (METRE+SEC) OR LB PER (FTsSEC)

OO O

DIMENSTON
1 TRANSFER(30),2(¢(30),VSCF(6,3)
POMMON



DATA VSCF/=10,.397841,77.28618,=180.737,173.8126:=61.4576%,0.0,
130.&2003.'236.4&02:605.1nkSr-1U£1.056,?61.?Sa?u“212.9h2>,
2=1.188684,0,2067325,=9,8R394,12.34354,=7.552861+0,0
*/

VSC(TR,NYSVSCF(1,N)+TR*CVSCF(2/N)+TR¥(VSCF(3, NI*TR*(VSCF(4/N)+
+TR*(USCF(S,N)+TR*YSCF(6IND))D))

= N =

CONVERSION FACTORS

TFCIUNITS,GT,0060 TO 5
rR=10_7335
FlCT‘I =1 .
FACT2=1.
FACT2=6,72E~04
FACTL=14 7
FACTS =42 &
FACTA=1.8
TADD=4SY.7
60 Tn 10

5 r=0,084778
EACTI=N 8
FACT2=16_03
FACTZ%2=1.0E=03
FACT4=1.0138
FACTA=1.0
TADD=273_15

10 k=0
visc=0,0
po 15 131 NSLMAX

15 2¢1)=TRANSFERCI)
16(2¢5),FQ,0,02G60 TO 11V
16€2¢5),FQ.1,.02Gn TO 20
cALL FLASH(Z,2(3))
TRANSFFR(5)=Z(1) /TRANSFER(1)
TECTRANSEER(S) .67 .0,95)Gp TO 20
PO 14 131 ,NSLMAX
7¢1)=7(NSLMAX+])



A}

VO OO O

30

35
40

L5

ZINSI MAX+1)=0,0

VISCASITY OF THE VAPOUR PHASE

w=0,0

visCy=0,0

TABS=72(Z)+TADD
TFCIUNTTS,GY,.02TARS=TABS 1,8

po 70 1=1,NOCOMP

TFCZONL*T),LT,.0,001)60 Tn 70
1F(PRTEXTRACI,18) ,6T.0.0)GD TO &5
TC=PROPRT(I 6)*FaACTY

720=PROPRTCI ,5)*PROPRT(1+7)/R/PROUOPRT(1,6)
PRTYEXTRA(CI 1B)=AS5 ButTC*iC*w3 6
VE=PROPRT(I,,7)*FaArT?

PRTEYTRA(I19)=20 7602%#Viww0,33555/2C%u1,2
A=TARS/PRTEXTRA(1,18)

TFCA_LE.2,7) GO 10 45

TFCA_LE.5,) GO 710 40

IFCA_LF.10.) GO 1o 35

1FCA_LE.100,.)G0 1o 30

Az, D1 %A

OMEGA = ((=,00¢658%A+, 0CRB59)wA=.124181)%A+, 486182

60 To 50

A=,1%A

OMEGA =C(((,000099 %A= _00€720)%A*,028061) %A=, ,142688)%A+, 9401
60 Tn 50

OMEGA = ((=,00024%A+ 00792)%A=,09370)wA%1,622096

60 Tn 50

OMEGA =(((.00064%A=.000F ) %A+ 0Y608) %A=, 43370 )uA*] 72509

60 Tn 50

OMEGA =(((,12772%A=1.038464)*A+5.184U5)%A~4.59165)wA+3 89543

THE MIXING RULE pgED HERF APPLIES ONLy AT LOy PRESSURES (PR, LT.0_6)
¥mM=0 001989 %SQRT(PROPRT(T,4)«TABS)/PRTEXTRA(CT,19)%%2/0MEGA

X=Z(NL+IY*SQRT(PRAPRT(I14))
VISCY=VIgCV+XM*X



OO0

vl Re iyl

-

VISCNnSTITY OF THE 1 1QUID PHASE

visCi=0,0

T72=22(2)

po 120 I=1,NOCUMP
TRANSEFER(NSLMAX+N|L*I)=Z(NL+I)
7(NL+1)=0,0
TFCIUNTITS,EQ,0)T7=(T2=-3¢,0)/1,8

nO 200 I=1.,NOCOMP
TECTRANSFER(NSLMAX*NL+I) . LT.0,001)G0 0O 200
2(NL+1)=1,0
1E(PRTEXTRA(I,20) . EQ.N.U)GO TO 145
VIS=pRTEXTRA(I«20)

T=1.0

ng 122 J=1.,6

TET*T?

TE(PRTEXTRACT ,204)) ,EQ.V.0)G60 TO 12¢
VIS=yIS+T*PRTEXTRACI,20%))

CONTINUE

GO To 170
16C2¢2).6T,(PROPRT(]I,8)=TADD))GO 710 150
7(5)=0.0

D=DENSTY(Z)/FACLTS
TF(PRTEXTRACT,21),G6T,.1.U)G0 To 140

SOUDER'S METHOD eoR FSTIMATING LIQUIp vISCOSITIES
AT TEMPERATURES mplLOW THE NORMAL BOILING POINT

VIS=n«PRTEXTRACI ,22)/PRUPRT(],4)=2 .7
VIS=eXYPI1n(VIS)

viS=eXP10(VIS)/10,

GO Tn 190

THOMAS'S METHOD fOR ESTIMATING LIQUID VISCOSITIES
AT TEMPERATURES RFLOW THE NORMAL BOILING pOInT

TRI1=PROPRT(I ,6)/(2(2)+TADD) =10
VIS=PRTEXTRA(I r22)*TR1
VIS=eXPIN(VIS)*SarT(n) /8, 567



6o Tn 170

sTIEL AND THODUS'g MFTHUD FOR ESTIMATING LIQuID VvISCOSITIES
AT TEMPERATURES AROVE THE NORMAL BOILING POINT

OO0 0

Sn TR=(7(2)+TADD)/PROPRT(I14)
TC=PROPRT(1,8)/FACTE
PC=PRNPRY(I,5)/FACT4
E=PCwwb.0
Fe(TR/E)%%0 1666A4/8SaRTC(PROPRT(I¢4))
7C=PROPRT(I,5)*PRAPRT(1:7)/R/PROPRT(],6)

N=2

Vi=VRC(TRN)

N=1

nz==n_0¢
1E(2Cc.LT.0.27)60 TO 160
N=S

pz=0_0n2

160 V2=VaC(TRN)
VIS=(y2=y1)/DpZ*(z2c=0.27)+V"
VIS=VIS/FE
190 VISCL=VISCL*TRANSFER(NSLMAX*NL*I)%VISw*(),353333
Z(NL+1)=0,0
200 CONTINUE
VISC=v1SeL**3 OwpaCT3
RETURN
END
FUNCTINN CNDVTY(TRANSFER)

THE THERMAL CONDycTIVITY OF A TWwU-PHASE MIXTURE IS NOT CALCULATED,
THF 1L10UtD PHASE cONpUCTIVITY ONLY IS RETURNED INSTEAD

OO0

COMMON
1/PROPS/ PROPRT(10,25),UC40,10)NOcOMP,TUNITS, NCTOT
L NSLMAX NL/NW

2/PRODF/ PRTEXTRA(10,32)

DIMENSION TRANSFFER(30)+£(¢30)

F1eXy=16 Ow(EXP(=0.5%35%X)=1,0)*1.0E~08



- kit SO b e i, Ak W WS W

TECIYUNITS,.6T,.02G60 TO 10
TADD=45% .7

T2ERN=491,7

R=10_7335

DRFS1=‘JUD.

C Tl tTek&/ .8 =  _259Z76E05
FACT1=0.259416E05
FACT2=1.:0
EACTL=15.12
FACTS=67.4
6N Tn 20

10 TADD=273_15
T?an=??.‘|15
R=0,NRLTT78
PRES1 =35,

FACT1=1.05427
FACT2=0,239
FACTA4=2,39
EACTS=1000,

C
20 k=0
CNDVTY=0 0
RNOM=0,0
DENOM=0,0
no 3n I=1/NSLMAX
30 72¢1)=TRANSFER(I)

1FC2¢5).FQ,1.02G0 TO 40

1F(2¢5).FQ.0.02G60 TO 12V

CALL FLASH(Z,2(3))

TRANSEFR(S5)=2(1)/TRANSFER(1)

JF(TRANSFER(5).67,0,25)6G0 TO 40
C %%% TF THE MIXTURE CONTAINS LIQUID, TRANSCRIBE THE LIqQUID SEcTION
C %%+ TO AnprAY 2(1)

DO 35 I=1,NSLMAX

7(1)=7(NQLMAX+])

35 7(NS MAX+I)=0,0
60 Tn 120
¢
C THERMA| PONDUCTIVITY OF THE VAPOUUR PHASE



(W MISTe aND THODOSYs METHUD

40 pn 50 1=1,NOCOMP
TRANSEFR¢NSLMAX#N|L+*1y=Z2(NL+])
50 Z(NL+1)=0,0
no 100 I=1:NOCOME
TFCTRANSEER(NSLMAX*NIL+I2,LT,0,001)60 70 100
7(NL+TY=1,0
CP=SPHFAT(Z) *FARTZ*pROPRT(I.4)
TR=(7(2)+TADD)/PRNPRT(I114)
GAMMA=(PROPRT (L, 48)/PROPRT(T ;5)%*buFACTT)*wl,166066%*SQRT(pROPRT (I,
l&))
720=PenPRT(I,5)%PRoPRT(I+7)/R/0RUPRT(],6)
KsPRTEXTRAL(I ,27)+0.1
60 Tn (55,60,65) ,«
59 1F(Te . GT_.1.0)60 10 60
CNDV=0,4L5E=05*TrR4CP/GAMMA
G0 Tn 80
60 CNDV =1, 0F=06% (14 52%TR=D _ T4)%w0,6860K4%CP/GAMMA
§0=T0=-80
65 1F(TR,.LT.1,0)G0 Tn 75
1F(TR,LT.3,0)G0 tn 70
CMDV=1 , UF=05%((7 18=18.25%Z2C)*TR*¥10.291%Z2C=4,31)%w(1,0791.97»
*#2C) *Cpx*N, 75 /GAMMA
GO Tn RO
70 CNDVe] , 0F=0b%*((105,%20=31,94)%TR*16.83=82 d*70) %% (1,524=2 8Bxp(C)*
*CPw®n 75/GAMMA
GO0 Tn 80
75 CNDV=1 . 0E=06%(20 . 0*ZC+T+0B8)*TR**(],81=2,6064%2()
30 1F(Z2¢%) .| T.PRES1))60 TO 90
C %%% PRESSURE EFFECT ¢nRRECTION ON THE THEmRMAL CONDUCTIVITY
NR=DENSTY(2)/PROPRT (1,42 %PROPRT(I,7)
C=GAMMA*72C*%§
1elhe | F.0,5)F=F1¢0DR)
TFC(DR _L.T. 2,0 AND _DR,GT.U_5)F=£r2(DR)
1F(DR . GE 2.0)F=F3(DR)
CNDV=rMDY+FE/C
90 XaTRANSFER(NSLMAXANL+TI*PROPRT(L1r4)*%).338533
YesX*OnNDY
Z(NL+1)=0,0



OO0

140

C #xw

150

160

170

RETURN
THERMAL cONDUCTIVITY OF THE LIQUIp PHASE
ROBRINS AND KINGrpA'S METHOD

nn 120 I1=1,NOCUMP

TRANSEFRC(NSLMAX*N| *T1y=ZEiNL*])

Z(NL+1)=0,0

CMOLF=0.0

po 140 I=1,NOCOMP

TFCTRANSFER(NSLMAX*NL+I) LT,0, UUTYGO 7O 140
ZCNL+T)=1,0

TR5=21_0

PI=DENSTY(Z)

N2=D1/FACTS

N=NZ2/pROPRT(I &)

CP=SPHEAT(2Z)*FACT2*PROPRT(I,4)

1E¢D?2 . GT_ 1.0)G60 10 140
TR5=0.55%«PROPRT(71,6)/(2¢(2)+TApD)

S=PRYEXTRACI 29)»rACT2/PROPRT(I,8)+1,9872%ALOGC(TZERO/PROPRT(1,8))
ONDV=(RE (=4 94xppTEXTRACL,28))/1000 /S*#TRO*Cp*Dwwl 33553
16(2¢3).IT.PREST1YGO 716 150

PRESSURE EFFECT PORRECTION ON THE THERMAL CONDUCTIVITY
DR=DA*PROPRT(I¢7)/PROPRT(I &)
70=P2DPRT(L1,85)*PROPRT(1¢7)/R/PRUPRTC],6)
C=SQRT(PROPRTC(I L)) X (PRUPRT (] ,0)/PRUPRTCI D) wnb*FACT1)**0 1646664
P=Ck7C%*§

TeEC(br LE_0,.5)YF=F1¢DR)

1F(DR_ LT . 2,0,AND DR, GT.VU_ 5)F=F2{(DR)
1FC(DR.GE.2.0)F=F2(DR)

OCNDV=ONDYRF/C

X=ONDY*TRANSFER(NSLMAX*N{ +1)

CMOLE=CMDLE#*+X

ARMOM=RNOM*X*PROPRT (1 ,4)
NENOM=DENOM+PROPRT (T, 4)*TRANSEFER(NSLMAXSNL*])
7(NL+1)Y=0,0

CONTTNUE

CHNDVTY=BNOM/DENOM

TFCCMOLE _LT.CNDVTY)CNDVTY=CMOLE

CNDVTVY=CNDVTY/FARTA



o lsNelle

Lol o N = ]

10

35

56

40

RETURN
FND
FUNCTINON SURFTENS¢TRANSFER)

SURFACF TENSTON 1e GIVEN IN (MEWTONS)/(METER)
OR POUNDF PER fT

NIMENGTON X(30),FQCONCI0),SAVEC(TS),TRANSFER(3D)
COMMAN
1/PROPS/PROPRT(10,25),U8¢10,10)NOCOMP,IUNITS, NCTOT
w , NSLMAX NL/NW
2/PROPE/PRTEXTRACAN32)

CONVERSION FACTORS

TFCIUNITS,GT,02G0 TO 10
FACT1=62 .4
FACT?2=4.85E=05
PDIFF:'iﬂO.

TADD=4AK0 |

G0 10 20

FACT1=1000,
FACT?2=1.0E=03
PRIFE=25 0

TADD=275.153

po 30 1=1,NSLMAX
SAVE(I)=TRANSFERC(Y)
T2=TRANSEER(2)

CALL DFWURUB(1,TRANSFER.EP)
1F(Bp GE_T2)GO0 To 36
WRITE(NUW, §5)

EORMATC/ /10X 630 »* WARNING FRUM SURFACE TENSION ROUTINE ww
*10XrS0H MIXTURE TEMPERATUREF HIGHRER THAN ITS BUBBLE POINT
»10X,36H BUBRBLE POINT SET AS ITS TEMPERATURE /)

TRANSEERC(2)=8P
SURFTENS=0,0

Do 40 1=1,NL
X(1)=TRANSFFER(I)
¥(5)=0.0

/



RO SN I=1,NOCOMP
X(MLaT)=0,0

50 TRANGFFR(NL*I)=0_0
nn 60 1=1,NOCOME
TRANSFFR(NL+IJ=1 0
XtNL+1)=1,0
DX=EDEMSTY(X)

DTepFNSTY(TRANSEER)

STENS=(PRTEXTRAC(CTY,30)/PROPRT(YI r&) w(DX=DT)/FACT 1) *ntb
X(NL+1)=0,0
TRANGFFR(NL*1)=0_0

50 SURFTFNS=SURFTENGH+SAVE(N|  +]1)*eTENS
G0 TO 120

C

65 sliM=n_0

PALL KVAILUF(1, TRANSFER+FQCON)
nO 7n T=1,NOCOMP
X(NL+T)=SAVE(NL#+T)

70 SUM=SUM*TRANSFER(NL*T)
pp 75 (=1,NOCOMP
75 TRANSFFR(NL+I)=STRANSFFRINL+I)/SUM
80 no 20 1=1,NOCOMP
EML=RML*PROPRTCI &) *X(NL+])
g0 AMV=eMV*PROPRTC(T ,4)*TRANSFER(NL*])

PMLEDENSTY (X)) /RML
PMVSNENSTY(TRANSFEFKR) /RMV
px=0_0
evy=0_0
nn 100 I=1,NOCOMP
PX=PY+DRTEXTRACT,20) %X (N +1)

i00 PY=PY+PRTEXTRACI ,30)#TRANSFER(NL*])
QURFTENS=((PX*RM| «PY*RMV)/FACTT) *ué

120  SURFTENS=SURFTENgwFACT2
no 120 I=1,NSLMAX
TRANGFFR(I)=SAVEC(T)

130 TRANSEEF(NSLMAX+1)=0.0
TeANCFFR(2)=T2
nETUBN
END
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o0 n

20
50

40

(S g=gx 5!
oROGRAM (ECHOER)
tNPUT 1 = CRO
nUTPUT 2= LPO
rOMPACT

enD

waASTeR ECHO

nTMENSTON

+TITLEC10)BUFFER(10),VNAMES(30)+A(2V),

sEENCSON) ,NEMAT(30,2),SMATRX (400D rRNAME(30) P VNAMEC30U) ,MODULEC(30)
«pPOPRT(10+,25) , PPTEXTRACIO0,35) ,USERPPT(10,10),8MODN(30)FORMS (2)
NIMENSTION

*eOMC20,B8) yKSFLAG(3U) ,KSEM(30,3),

*NELIST(30+2) KPS(10),ENAME(30) +SNAME(30) rERR(30)

nATA ZERD/BHO0000O000/

nNR=1
NWUSER=Z

nATA RFADRER

FORMAT(1415)

FORMAT(10AB)

EORMAT(S5FE15,7)

pEAD(NR:20)TITLE
SEADC(NR+F0INEMAX,NSMAX NOCOMP,NSLMAX, NPAR,NCOLPM,KONVRG/NPS
1Y TRACE,NLOOPS,NLIST ,NVNAME (NPRUP/NOGO,TUNTTS,NUSRPPT,NCTOT
2 ,NPROPXTRT,IERR

pEAD(NR,Z0)TOL

nEAD(NR,20) (SNAME (1), 151 ,NSMAX)

nEADCNR,20) CENAMECT) , 121 ,NEMAX)

re(InT . En,0)G0 Tao 40

pEADCNR,20) (RNAMF (1), 121 ,NEMAX)

pEAD(NR,10) (MODULECT), 151 ,NEMAX)

DEADCNR:20) CUNAME¢I) , 1581 ,NVNAME)

rE(NNDCOMP,EQ,02G0 TO 55

AN 50 1=1.NOCOMP

pEAD(NR,20) (PRUPRT(I,J)1)=1:2)

— S ——— e M— =T aimblDfiD s



650
65

70

7S

80
90

100

800
802
803
804

804

808

310
812
814

8164
818

5819
820

DEAD(NR,20) CUSERPPT(1,J),J=1,NUSRPPT)
PEAD(NR+10) CC(KPM(T2sJ) JE1 ., NCOLPM), 151 ,NEMAX)
DFEADCNR»40) CCKSEMCI ,))rd=1,3),121,NSMAX)
PFAD(NR+30) (SMATRYXCI), 1% /NSLMAX*NSMAX)
TF(NPAR,FR,0)GC T 75

pEAD(NR,20) (FEN(TY,1=1,NPAR)
pEADCNR»10) CANEMATCT 0D v 0=142) ¢ 151, NEMAX)
TFC(N)LIST EQR,0)G0 0 80D

PEADCNR+10) CCNELTISTC(T,4d2,J=1,2) 0121 ¢NLIST)
pEAD(NR,10)(KSFLAGCT) , 151 ,NSMAX)

TtF(NPS EQ,D)G60 Tn 90
pEADI(NR,10)C(KPS(1Y,1=1,NPS)
1FCTERR.FQ,0)GU T 100
PEADfNP:KO)(FRR(])II=1rNSMﬂX)

FONTINUE

NATA ECHO

UBRTITE(NWUSER,BU2YTITLE
ENRMATCIRI//IX o 10AB /1% BN(THR)/)
WRITF(NWUSER,B8U4)

eORMAT(//10X,15H PROCESS MATRIX/11Xr14(1Ke) /)
nh B20 I=71:NFMAYX

WRTTE(NWUSER,BUS)ENAME(]L)

cORMATC(/10X,13H uUNIT NAME : ,A8)

nN 812 J=2,NCOLPM

tk=Kkpmcl ,J)

1FCUKIRT4L,814,808

11=2J=1

MBITE(NWUSER,810))1,SNAME(JK)
rORMATCISX 184 TnNpUT STREAM NO,r12:5Y%,A8)
rONTINUE

afl 819 K=J NCOLPM

JK=TARS(KPM(I, K))

TE(JIREN,B20,8154

v12K=J+1

WRITE(NWUSER,BT18)YK1,SNAMEC(JK)
FORMAT(18X,18H oyTPUT STREAM NO, ,12,5%,A8)
FPONTINUE

rONTINUE



817
821

B22

823

B2S
827

824

824

828

830
8352
B34
834

837

838

MRITE(NWIISER,841)

eNRMATC(//10X,16H PLANT FEEDS ¢ /11X213(1H%)/)

nft 822 I1=1,NSMAX

TECKSEM(T,2) EQ,0 AND, KSEMCI,3) NELO)WRITE(NWUSER,827)SNAME(T)
rONTINUE

WRITE(NWYSER,823)

cORMATC(//10X,16H pLANT QUTPUTS t /11X,15(1H*)/)

nD 828 I1=1,NSMAX
tF(K%EM(r.S).su.g'nun,xssutl,z).NE.U)HRITe(NuUSER.SZ?)SNAHEKI)
rONTINUE

ENRMAT (16X, A8)

WRITE(NWUSER,824)

cORMAT(/ /10X, 16H STREAM MATRIX/T1X 13(1H*))

ML =NeMAX /S

MMENGMAX=NL*3

TECN|L)B34,836,824

11E=2

n 834 I=1,NL

1t1=11+3

12=1147

WRITE(NWUSER,RZ8) (SNAMEC(K) ,K=11,12)

EORMATC(/ /352X, 3(7%x,A8)/)

1]==-1

nn 832 J=T1:NSLMAX

11=04+2
uRlTFtNWUSER,SSO)VNAHE(J1).VNAME(J1+1):(SMATRK((L-1)¢NSLMAK+J)
Sk SEEE =S

EORMAT(11X,2A8+4%,5F15.2)

CONTINUE

rONTINUE

YE(NM_FS _0)G60 TO R39

ME=N| *3+1

URITEC(NWUSER,B82B) (SNAMECK) (KaNL/NSMAX)

URITEC(NWIUSER,BS7)

cORMATCTINX)

11==1

nO BTR J=1.NSLMAY

11=J142
untTc{NNUSER,SSG)uName(J1).VNAME(J1+1).(SMATnx((L-1).NSLnnX+J)
e lL=NL,NSILMAX)

T E P TR E SN .. ] o1 N s



543 EORMATC/10X 500 w» NO PARAMETERS HAVE BEEN GIVEN FOR THE UNITS *w
* /)
rO To R&47
841 nO 842 I1=1,NEMAX
A=NEmMATC(Y, )
v=NEMAT(1,2)
WRITE(NWUSER BG4 YENAMEC(T)
TE(K_FO,N)G0 TO g4l
=K+ =1
: WMRITE(NWHSER,845) (EENCL) ,L=J,K)
845 eORMAT(12X,5F135 4y
642 PONTINUE
844 FORMATC(/11X,A8)
847 WRITF(NWUSER,846)
844 FORMATC//10X,25H UNITS AND MODELS NAMES/11Xs22CT1Hw)/)
1F(IRT.GT,.0)G0 To 848
WRITE(NWHSER851)
851 EORMAT(/10X,40H %% NO ROUTINES NAMES WHAVE BEEN GIVEN #* /)
t0=T0=R5%
848 nD 850 I=1.NEMAX
FALL COMPB(RNAME (1) ,ZFRU,I1COMP)
TFCIPOMP _EQ,1)60 TO R4Y
WRITF(NWUSER,852)FNAMEC(L) ,RNAMECT)
a0-T0 RS0
840 WRITE(NWLSER,8520YENAMEC(T)
850 rONTINUE
8320 FORMATCI0X,' UNIT ',2X+AB,2X,' HAS NO MOpDEL ASSIGNEpD TO 1T
552 EORMAT (10X 8H UNTT A8, 28H REPRESENTED BY ROUTINE LA8)
853 WRITE(NWISER,854)
854 EORMAT(//10X,19H PRORLEM DIMENSIONS/11X,18C1H%)/)
WRITE(NWUSER,BD6INEMAX ,NSMAX, NUCOMP  NSILMAX
856 FORMAT(/10X,18H NUMBER Up UNITS = ,I8
1/10X,20H4 NUMBER nfF STREAMS = ,16
2/10X,24H NUMBER 0OfF COMPUNENTS = »12
3/10X,17H STREAM LENGTH = ,19)
WRITE(NWIISER,B58)
858 cORMATC(/ /10X, 1(H PRORLEM CONTROLS/11X,16C1H*)/)
WRITEF(NWUSER,860)INLOOPS,TOL
560 FORMATCI0XK,»34H MaxImMum NUMBER OF L00ps ALLOWED = ,15/
110X,20H TOLERANCE ALLOWED = ,p10.5)



862
364

564
3068
870
872

873

874
875
874
B7R
380
882
884

584
B8R

890
891

892
89%

894

895
594
BYR
890

TEC(KANVRE)IBEZ 862,866

WRITE(MWISER,B864)

EORMAT(10X:29H CONVERGENCE PROMUTER NOT SEgT)

a0 Tn R70

WeITE(NWUSER,868)KONVRG

eNRMATCI0X,25H CONVERGENCE PROMOTER NO.,I2¢/4H SET)
te(ITRACF)B76,872,873

WRITF(NWUSER,874)

e TO B30

WRITE(NWUSER,B875)1TRACE

a0 To R80

rORMAT(10X,23H TRACE SET ON ALL UNITS)
FORMATCINX 17H TRACF SET EVERY +13¢6H LOOPS )
WMRITEC(NWUSER,B878)

cORMATCINX 214 TRACE OPTION NOT SET)
TE(NLIST)IBB2,882,886

URITECNWUSER,884)

rORMAT(//10X,28H CALCULATION ORDER NOT GIVEN/11X,27C1H*)/)
&0 TH 898

WRITE(NWHSER,B8R)

cORMATC//10X,18H CALCULATION ORDER/11X,17(1H%))
YSEQ=2=NELIST(1,2)

nh 896 I=T,NLIST

182=NFLIST(I,2)/2

1E(I182=1SEQ)RYL,804,R0¢

WRITE(NWUSER,8Y1)

rARMAT(/12X,15H SrpQUENTIAL SET/)

1SEQ=0

a0 To B¥%L

MRITE(NWUSER,8Y3)

rARMAT(/12X,158 reCYCLE LOOP/)

1SEQ=1

pi=NELIST(L,1)

WRITE(NWUSER,BYS5)FENAME (K1)

EORMAT (11X, ARB)

cONTINUE

URITE(NWIISER,B899)

cORMATC(///30X,174 END OF DATA ECHO /31X216C1K*2///)

sTOP






10
20
30
40
20
60

70

NVER| AY(1:1) MATIN

NVERI AY(q4.,2) ViSe

NVER| AY(4+,3) SURETENS

AVERIAY(4,4) CNDVTY

NVERIAY(2:1) HDATA

NVERI AY(2:2) RKDATA,ROILPT,VAPRES
NVERIAY(2,3) TOUMOIE,TOMASS, TORRIT,TOSY
T8PUT 1 = CRO

InNPUT 3 = CR1

ITNPUT 4 = CR?

DUTPLIT 2= LPO

USF 7 = /ARRAY

cOMPPERS INTEGER AND 10OGICAL

COMPACT

TRACE 2:.5800

FND

MASTER FrOP

DTMENSTON TRANSFERCIN)

roMMaoN /pROPS/ PpoPRT(10,25) ,UPPT (10,10),NOCOMPrIUNITS,

*NCTOT NS MAX,NL,NW

¥=0,0

160Tn=0

CALL MAINCTRANSFER X ,1G60TO,IRL)
TE(I6cOTO_EQ,0)GD 10 400

6N Tn (1nI‘ZU!SU:&“I’SO:6Ur?otgo"uo1uﬁ)IIGOTO
cALL PFWRUB(IRL, TRANSFER,X)

60 To 1

X=DFEMSTY(TRANSFER)

GO-T0-1

CALL FENTHALPY(TRANSFER)

G0 Tn 1

¥Y=SUpteTENS(TRANSEER)

GO To 1

X=VISC(IRANSFER)

G0-—-T0-1

¥=SPHFAT(TRANSFER)

Go0—To-1

¥=CNPVYTY(TRANSFER)

GO-T0 1



30
90

100

L5z |

C
#
20
¢

CALL TEMP{(TRANSFER)

60 .To 1

CALL FLAGH(TRANSEER,X)

¢n: Y0, 1

STOP

END

SUBROUTINE MAIN(TRANSFER, X, IGOTUsIRL)

NIMENSTON AC20),rUFFERCTIN) ,VNAMES (18)

NIMENSTON TRANSFep(30)

coMMAN /PROPS/ PRNPRTC10,25) yUPPT(10,10) +NOCOMPrIUNITS NCTOT
*,NSIEmMaXeNLeNW

roMMoN /PROPE/ PRTEXTRAC10,32)

NATA VUNAMES /

*RHBRITISH +8HS.I. ,BHMIXED rRHSYSTEM ,RHCUMPOSTIT,
“RHPROPEFRTY BHFXTT ;BHNEW rRHDEW rRHBUBBLE
*BHDENSTITY BHENTHALPY,BHQURFACE rRHVISCOSIT,8HSPECIFIC,
+RHCOMDUCTI yBHTEMPERAT,.BHFLASH

* /

1F(1GOTO_EQ,0)60 70 10
an T (1415,1580,19740,1804,2090,£2240,2390,2535,€640),16G071D

cALL DEFRUF(7,80,RUFFER)

NE=5S

NR=1

Nws2
NRCOMP=3
NRCOMPX=4
TFRACT=0
18YST=0
MeLMAXES

WRITE(NW,20)
ENRMAT (/40X ,"%**% pHYSTCAL PROPEKRTY PACKAGE MK, 1 w*wkiy)

C %%+ COMPOANEMNTS NAMES NAMES

C



o S T A e b b e G o i A, At

NOCOMP=AN
TE(NNCOMP.EQ,0)G0 TO 5%0U0
WRITE(NW,515)
518 ENRMAT(2X+18BHCUMPANENTS NAMES 1)
520 READ(NR:4L000)BUFEER
N==1
CALL TOPYER(16:A,RUFEER/IN)
.__I=-1
M=N/?
NC1=NC+N=1
po 525 I=NC,NCI
J=J+2
CALL rOPVYB(PROFRT (I, 1) ACJ))
328 CALL COPYB(PROPRT(I,2)Y:A(J+1))
NC=NC+N
TECNE LE _NOCOMPYan To 540
NECs(
53n BAUSE PRNOPT
GO Tn 53§
535 READ(NRCNAMP,4010yNCOMP
READCNRCOMP,4L010YNPROP
OFAD (NRCOMPX , 401 a0 YNCOMPX
DEADC(NRCOMPX ,40U10)NPROPK
pn 540 I=1.,NCcOMP
PEADCNRCOMP,4000yaC(1),A(2)
READcNRCOMPX ,40003A(3)
po S40 J=1.NOCUMP
cALL COMPB(AC12,p00PRT(J,1),1COMP)
TECIpOMP NE,1360 T0 540
CALL cOMPBCA(2),pROPRTLY,2)ICUMP)
TeE(IcOMP _EQ,1)060 TU 845
240 CONTTNUE
G0 Tn 550
545 TE(PROPRT(J,3).GT 0,0)60 TO S50
NPr=NEe+1
READ(NRCOMP,4050) ¢(PROPRT(J,M) M5 NPROP)
BEADCNRCOMPX ,&US50Y (PRTEXTRACI, M) +M=T,NPROPX)
60 _Tp 559
55n PN 585 M=3,NpRUPD
555 RFAD¢NRCOMP, 40507



po 584 M=1,NPROUPYX
554 RFAD(NRCOMPX,4050y22
559 TE(Ne FQ NOCOMPYGO TO 5758
560 CONTINUE
TE(Ne . GE _NOCOMPYGD TOD 5f75§
nn 570 I=1.NOCCMP
Te(PenPRT(I,3).67 0,0)GU TO 570
WRITE(NW,565)PK0eRT (1,13 ,PROPRTC(I,2)
565 EORMAT(/2Xs2AB8+2%,43H IS NOT A RECOGNTSED LIBRARY COMPONENT NAME/
=2¥,17H PILEASE CHANGE 1T/)
READCNR,4000)BUFEER
N=2
CALL COPYER(16+A,RUFEERIN)
fALL COPYSBCPROPRTI,1):AC1))
CALL COPVBC(PROPRT ¢l,2):A(2))
570 CONTINUE
60 Tn 530
578 NSLMAX=S5+«NOCOMP
METOT=NOCOMP

C #w» TYPE 0OF UNITS USgp (BRRITISH OR §.1.)

580 WRITE(NW,585)
585 FNRMAT(2X,'"WHICH TYPE OF UNITS 7 (BRITISH OR S.1, OR MIXgp)')
290 PEAD(NR:4000)BUFEER
N=1
CALL COPVER(B,A,RUFFER )
po So2 I1=1,3
cALL COMPBCACT) VNAMESC(I)Y  ICOMP)
TECIpOMP EQ,1)G0 YO 596
597 CONTINUE
WRITE(NW,595)
595 EORMAT(/2X:,35H UNRECOGNISED ANSWER:, PLEASE RETYPE/)
60 Tn §9n
294 TUNTIT2=1
TUNITS=TUNIT2=1
TECTUNIT2.EQ.32THNITS=0
TE(TUNITR,EQ, 0G0 TO 1000
nd 599 I=1.NOCUMP
pROPRT(!,S5)=PpRUPRT(1,8)7/14.5



TF{PRTFXTRACTI 1) FQ,.0.0)PRTEXTRACT +3)=(PRTEXTRAC]I ,3)=32.0)/1_8
PRTEXTRA(CI »8)=PRTEXTRAC],8)/1 8
PRTEYTRAC(C] ,29)=PpTEXTRACT 27)/1.8
pnn 599 t=16,19
BROPAT(I ,J)=PROPRT(T,J)*2, 325
599 CONTINUE

C *#%% PROPERTY REQUIKEp OR COMMAND TU CHANGFE THE SYSTEM

1000 WRITE(NW,1010)
1090 FORMAT(/2X,'PROPERTY REQUIRED OR COMMAND')
1020 READ(NR.4000)BUFEER
Mm=1
CALL CDPYER(B,A,RIIFFERN)
nn 1030 1PROP=(,1R
FALL COMPBC(A(C1) yNAMFSC(IPROP),ICOMP)
1£(IcOMP EQ.1)G0 TO 10060
10%0  CONTINUE
1040 WeRITE(NW,.1050)
1050 EORMAT(2X+»'UNRECOGNISED PROPERTY OR COMMAND , PLEASE RETYPE')
60 To 1020
1060 60 Tn (1040,1060,1040,1040,1040+«
«1040,5%900:,1100+1400,1400,
«16840,1700.1850:2050.,2200,
*2350,2500:2600

*) llppnp
C
C s%xx cOMMAND TO CHANGE THE SYSTEM
b

1100 po 1110 i=4,6
CALL COMPB(A(2) ,VNAMES(J)Y,ICOMP)
T=d=%
1F(IcOMP EQ,1)G0 70 4120
1110 CONTINUE
G0 Tn 1040
1120 ASSIeaN 1000 TO KprOP
1eRACT=0
GO-T0 (11950,1200,4130):1
1130 1sYST=0
60 Tn 1020



1150 p0 1160 1=1.NOCOMP
1140 PpPROPRT(I,3)=0.0

GO0 Ta 500
C
C «%« CPOMPONFNTS MOLE FRACTIONS
¢

1200 WRITE(NW,1210)
1290 FENORMAT(2X+"SYSTEM COMPUSITION IN MUOLE FRACTIONS'/
w* )
TRANSFFR(1)=100,
no 1230 1=1,N0COMP
WRITE(NW,1220)PRAPRT(T,1),PROPRT(1,2)
1220 FEODRMAT(2X,2A8)
PEAD(NR,4040) TRANSFER(NL+I)
1230 CONTINUE
TERALT=1
QilM=0 .
no 1240 1=1,NOCOMD
1240 SUM=QUM*TRANSFER(NL*T)
no 1250 1=1,N0COMP
1250 TRANSFFR(NL*+I)=STRANSFFR(NL+I)/SUM
GO Tn kKPrOP

C *%% DFW POINT = BUBBILE POINT

16400 T1F(IERACT,.GT_ 0)Gn TO 1405
ASSIaN 1405 TO KprOP
GO To 1200
1405 ASSIaN 1410 TO KpRES
60 Tn 5000
1410 1RL=1PROP=9
160Tn=1
RETURN
1415 TE=X
TECIOUNTT2 NE,3)GO TO 1414
TE=(TF=32,)/1.8
1416 1e(loROP_EQ,102G60 TO 1470
GO Tn(1420,1450,1450),1UNIT2
1420 WRITE(NW,1430)TF
1430 ENRMAT(2Y,'DEW POINT = ',F10,3:,' DEGRFES F')



1470 60 Tn (1480,1510,1510)1UNIT2

1480 WRITE(NW,1490)TF

1490 FORMAT(2¥.'BUBBLF POINT = ',F90.5,"' DEGREES F!')
G0 Tn 1000

1590 WRITE(NW,1520)TF

1520 FORMAT(Z2x,'BUBBLE POINT = ',F10.5,' DEGREES (')

GO To 1000
C
C %%x#% DENSTTY
C

1540 1¢8(1epACT.GT,.0)Gn TO 1550
ASSIaN 1550 TO KpoOP
60 Tn 12n0
1550 ASSIaN 1560 TO KpRrES
60 Tn 5000
1560 ASSIGN 1570 TO KTeMP
60 Tn 5100
1570 WRITE¢(NW,5210)
RPEAD(NR»404O)TRANGFER(S)
160Tn=2
RETURN
1580 n=X
1290 a0 Tn(16n00,1620,14840),1UNITZ2
1600 WRITE(NW,1610)0D
1610 EORMAT(EX+"DENSTITY
G0-Tn 10nd
1620 WRITE(NW,1630)0D
1630 FORMAT(Z2x,"DENSITY
60 Tn 1000
1640 n=h/4A2 . &
WRITE(NW,1650)D
1650 ENRMAT(2¥+'DENSITY

YeF10.4," LBM/CU, FT.")

',F10,6,' KGM/Cy METER')

'yF10.6," GM/CCr)

60 Tn 1000
C
C w%%x FNTHALPY
C

Y700 YFCIeRACTGT . 0)60—T0-1710
ASSIGN 1710 TO KprOp
G0 Tn 1200

1710 - ASSIgN 1720 TO KPRES



1720

1730

1740
1750
1760

1770
1780

1790

1800

C www

1850

1840
1880
1890
18094
1808
1900
1910

1920
1930

1940

60 Tn 5000

ASSIaN 1730 TO KTEMP

60 Tn S100

WRITECNW,5210)

BEADC(NR,LOD40)TRANSFERC(S)

160TN=3

RFTURN

60 Tne1750,1770,1790),1UNITR
WRITE(NW,1760)TRANSFER (&)
FEORMAT(2X»"ENTHALPY = "+/F1041," BTU/LBMOLE")
¢o Tno 1000

WRITE(NW,1780)TRANSFER(&)
FORMAT(Zy,'ENTHALPY = '+F10,1,"' KJOULE/KGMOLE")
G0 Tn 1000

TOANSEFR(4)STRANSFER(L)/1.8
WRITE(NW,1800)TRANSFER(4)
FORMAT(Z2X,"ENTHALPY = '"+F10.1,' CALS/GMOLE")
60 Tn 10n0

QIIRFACE TENSION

TF(IepACY,GT. 0260 TO 1860

ARSTIaN 1860 TO kprOP

G0N Tn 1200

AsSIen 1880 TO KprES

GO Tn 5000

ASSIagN 1890 TO KTEMP

¢n Tn 5100

160TH=¢4

RETURN

eT=X

GO Tn (1000,19€0,1940)IUNIT2

WRITECNU,1910)S8T

EORMAT (2%, 'SURFACFE TENSION = '",1E10.6,"' LBF/FT")

60 To 1000

WRITE(NW,1930)ST

ENRMAY(2y%,'SURFArF TENSION = ' ,1E10.6,' NEWTONS/METER')
GO 10 1000
§T=8T1+16700,
WRITE(NW,1950)S8T



2060
070

2080

2000

2100
2110

2120
£13%0

2140

2150

C www

£enn

2240
2220

cesn

2ELn

L L e S

1E(IrppaCT, GT,02G0 TO 2060

aeSlgn 2060 TO KprOUP

60 -Tn 1200

ASSIAN 2070 TO KpRrES

60 Tn S0n0

ASSIAGN 2080 TO KTFMP

60 To 5100

WRITFC¢NW,52%0)
RFAD(NR+404O)TRANSFER(S)

T160TA=S

RETURN

ve=X

GO To (2100,21€0,2140),IUNIT2
WeITe(NW,2110)VS
FORMAT(2X+'V1SCOSITY = ',1E10.6:°
en Tn 1000

WRITE(NW,2130)Vs
FORMAT(2x,.'v1SCOSYTY = ',1E10,6,°
60 Tn 1000

vesVewl14LR8,16

WRITE(NW,2150)VS
FORMAT(2X+"VISCOSITY = ",1F10,.4+"
60 Tn 1000

SPECTFIC HEAT

1E¢IlerACT,GT.0)Gn TO 2210
A8STaN 2210 TO kprOp

G0 To 1200

ASSIAN 2220 TO KpPRES

60 Tn 5000

ARSIGN 2230 TO KTEMP
&0-=T0-58%.00

WRITE(NW,5210)

READC(NR 4L0&40D)TRANGFER(S)
160TO=4

RFTUPN

sp=X

G0 Tn(2250,2270,2290),.1UNnLT2

LBZeY SEC*)

KGM/M SECY)

CENTIPOISES')



2250 WRITE(NW,2260)8P

2260 FENRMAT(2X,"SPECIETIC HEAT = ',1F10 &4, BTU/LB DEG,F')
6o Tn 1000

2270 WRITE(NW,2280)8p

£ERN ENRMAT(Z2Xs'SPFCIFTIC HEAT = '",4E10 6+, KJOULES/KGM DEG,.C")
GNH To 10n0

2200 WRITE¢NW,2300)S5P

4300 EORMAT(2X,'SPECIEIC HEAT = ',4F10, 4+ CALS/GM DEG.C')
60 Ton 1000

C ww#s THERMAL CONDUCTIVTITY

2350 T1ECIFRACT,.GT.0)GO TO 2360
ASSIGN 2360 TO kKkprOP
GO To 1¢00
2360 ASSIaN 2370 TO KPRES
60 Tn 5000
2370 ASSIgN 2380 TO KTeMp
60 To 5100
€380 WRITR(NW,5210)
READC(NR,4040)TKANSFER(D)?
160TNn=7
RETURN
2390 TC=X
60 TN (2400,2420,2640),IUNIT2
2400 WRITECNW,2410)TC
2410 FORMATY(ZX,'THERMAL CONDUCTIVITY = '"+1E10.,6¢'BTU/FT SEC DEG.F')
6o Tn 1000
2420 WRITF(NW,2430)TC
2630 ENRMAT(2X,'"THERMA| CONDUCTIVITY = '+1g10.6+' KJUULES/M Sgc DEG.C')
60 To 1000
440  TCETC#15 .12
WRITE(NW,2450)TC
€450 FORMAT(2X,'THERMAL CONPUCTIVITY = '+4F10.6¢"' CALS/CM SEC DEG.C')
60 To 1000

C +#%%x TEMPERATURE

€500- YECILERACY T - 0)GO=T0=2510
ASSIaGN g510 TO kKprOPpP



G0=T0- 5221

2530 wWRITE(NW,5210)
READ(NR,4LO4OD)TRANSFER(S)
160TN=8
ReTURN

2535 60 Tn(2540,2570,2560),.1UNIT2

2540 WRITR(NW,2550)TRANSFFER (L)

2550 EORMAT(ZX+'TEMPERATURF = '",F10.2¢' DEGREES F')
6o Tn 1000

25460 TRANSFER(2)=(TRANSFER(2)=32,)>/1.8

2570 WRITE(NW,258U)TrANSFER(E)

€580 FORMAT(ZX,'TEMPERATURE = '",F10.2+' DEGREES C')
TECTUNTT2,EQ,.3)ToANSFFR(2)=TRANSFER(2)*1,8+32,

6N To 1000
c
C %ww FLASH
C

€600 TF(IERACT,.GT.0)Gn TO 2610

ASSIaN 2610 TO KpprpOP

¢0T0 1200
2610 ASSIGN 2420 TO KpRES

GOTO0 5000
2620 ASSIAN 2430 TO KTeMp

G0 To 5100
2630 X¥=TRANSFER(3)

160Tn=9

RETURN
2640 TFRACT=0
2640 WRITFE(NW,2670)
2670 ENRMAT(ZX,'PHASES COMPOSTITIONS'/ 23Xt VAPOUR!Y ,4Xs ' LIQUID")Y

WRITE(NW,2675) TRANSFER(T) »TRANSFER(NS | MAX+1)
2675 FORMAT(ZX+'FLOW PERCENTAGES',2F10.2)

pn 2490 1=1,NO0COMP

WRITE(NW,2680)PROPRT(T1,1),PROPRT(T1+2),TRANSFER(NLI),

*TRANQFFR(NSLMAX4N| +T)
26BN FORMAT(ZX 2AB,EX,2F10.6)
2690 CONTINUE

&0 To 1000
C
C %dw A|LPHANUMERIC=-NUMFRIC READ=WRITE FNORMATS



4000 EORMAT(1nA8)
4010 FORMATC(I41S8)
4040 FEORMAT(I0F0,.0)
40850 FEORMATC(1F15.7)

( «%%* ENRMATS TO READ THE PRESSURE AND THE TEMPERATURE

5000 60 To ¢5010,5030,5050),1UNIT2

5010 WRITE(NW,5020) _

5020 FENRMAT(2Y+'SYSTEM PRESSURE IN P.S i.A_ ")
6n Tn 5070

S0%0 WeRITEC(NW,5040)

5040 FORMATC(2Y,'SYSTFM PRESSURE IN BARS')
c0 To 5070

5050 WRITECNW,5060)

5060 FORMAT(ZX,'SYSTEM PRESSURE IN ATMS')

5070 ©eFAD(NR:4O4LD)TRANSFER(S)
TFCTUNTT2,EQ,.3)TRANSFER(Z)=TRANSFER(3I*14 69
TRANQFER(NSLMAX+Z)STRANSEER(3)
a0 Tn KPRES

51900 60 Tn ¢5110.5130,5130) . IUNIT2

5910 uwRITEC(NW,5120)

5120 ENRMAT(Z2X+'SYSTEm TEMPERATURE IN DEGRFES F')
GO To S150

2130 WRITFE(NW,5140)

5140 FORMAT(2¥%,"'SYSTEM TEMPERATURE IN pDEGRFES C')

5150 EFAD(NR,4O4LO)TRANSFER(Z)
TECTUNTT?2,EQ,3)TRANSFER(2)=TRANSFER(2)*1 ,8%32,
TRANCEFR(NSLMAK+2Y=TRANSFER(2)

60 TN KTEMP

5210 ENRMAT(2X,'SYSTEmM VAPOUK FRACTIOUNY)

520 60 Tn (5230,5250,8270)1UNITS

530 WRITE(NW,5240)

5240 EORMAT(ZY,»'SYSTEM ENTHALPpY IN BTU/LBMOLE')
60 To 5200

5250 WRITE(NW,5260)

52640 EORMAT(2X%,'SYSTFEM ENTHALPY IN KJUULES/KGMOLE!)
60 Tn 5290

5270 WRITeE¢NW,5280)



5900 WRITF(NW,S5910)
5910 cORMAT(/10X,"#*% pHYSICAL PROPERTY PACKAGE CLOSED w*%wxt)
o0pn sTOP

FND

EUNCTINN PUREVF(Y,TRANSFER)

=

DITMENSTION TRANSFER(ID)

TINSTRANSFER(Z2)
HIN=TRANSFFR(4)
RP=BATLPTC(I . TRANSEER(%))
TRANSFFR(2)=RP
TRANSFER(S5)=3 .0

CALL FNTHALPY(TRANSFER)
HYSTRANSEER(4)
TRANGEFR(5)=2.0

CAalLL ENTHALPY(TRANSFFR)
Hi=ToANSFER(4)
DUREVE=(HIN=HL)/ (pV=HL)
TE(PURFVELLT,0.0)ypUREVF=0.0
TE(PHRFVYF.GT.1.0)YpUREVE=1.0
T2ANSEFR(¢S5)=pPUREVE
TRANGFFR(Z)=TIN
TRANGQEFR(&)=HIN

BETURN

END

SURROUTINE COPYER(M,A,BsNCOPY)

NIMENSTION FORMS(2),FORM(3Z)

DIMENSTON AC20).,8¢10),5P(2)

DATA FORM/BH( , 8H rB8HXr1E0,0)/
PATA spo/RH r8H /

1E(NrOPY41)1,2¢3
1 NO==q
NCOPY==NPOPY=1
aO—TH-§
é AROPY=81



10

20
50

40
50

60
70
100
101

10

Me=0

v=1

M=1

nn 60 |=1!80

J=1

CALL rOMPCJ,BC1),1.,SPC12,1)
TECJY10,10.20

rALL COPYC(1,ACN) ,ksB(1) 1)
1e(K GFE.M)GO TO s5n

K=K+

GO Tn A0

T1E(K=1)6n,60,30

| =M= 41

TECLYS0N 50,40

CALL COPYC(L,ACNY, keSPCY2,1)
K =1

NM=N+M/R
TE(N=NCOPY)E0,60,70
CONTINUE

TE(Ne _GE_0)GO TO 110

Tal=1

WRITE(R,100)1

FORMAT(IR)
GFAD(R,T101T)FORM(2)Y
ENRMAT(AR)
READC7,FORM)A(NCOPY+1)
NCOPY=N=1

RETUBN

END

FINTIGH



MACROS

PEETREADER
PEETUPDATER
BATCHREAD
BATCHUPDATE
INDPEETREAD
INDPEETUP
PROPACK



8

W

LA

4B

MACRS
TA NONE
1 STRING(XA)=(),G0 TO 8
1F NOT EXIC(PEETLOG),60 TO 18
LF PEETLOG
ER PEETLOG
MAXSTIZE 24000
LOAD INTERACTBIN
ONLINE #»CRO
ONLINE wiPO
ASSTGN *CR1,PROPTS
ASSTGN %CR&4,PPTEXTRA
1F EXTIC(Y%A) +ASSIGN *CRZ,%A
1 NOT STRING(XB)=(),ASSIGN *CR3,%B
TF NOT STRING(XC)=(),ASSIGN *CRS5,%C
TE NOT STRINGCXD)=(),ASSIGN »CR&,%D
ENTER 0
1F NOT MALTEDCFILEAY,GO TU &
REIEASE *CR2
TF EXI(%A) FR %A
ASSTAGN *CPO, XA
RESUMF
GO TN 3
1€ NOT HALTFD(PROPTY,GO TO §
BRFLFASE *CR1
RELFASE *CR4
ASSTGN *CR1,PROPTS
ASSTGN *CR&4,PPTEXTRA
1F STRING(Xp)=(),G0 TO 4A
RELEASE *(CRS
ASSIGN *CR5,%C
16 STRING(AD)I=(),60 TO 4B
RELFEASE w%CR§
ASSIAN *CR6,%D
RESIME
O=T0=3
1F NOT HALTED(USRPTY,GO0 TO 4
RFIFASE »CR3
1F STRING(%R)=(),G0 TO O
ASSTGN %CR3,%8
RFESIIME

PEETRCADER



PR 1§

NOT FEXI(%A), GO TN 8

DEIFTE INTERACTBIN

LOAD ECHOERRIN

ASSIGN *CRO,%A

ASSTGN »IPO,PEETLUGCAPPEND)

ENTER O
LF PEETI NG, *LP
EXIY
8 pP 0,YOU HAVE NOT ASSIGNED A DUMP
PP 0,FILF NAME,
PP N.,PLFASE DO SO AFTER THE MACRO
DP 0O,NAME AND RECA_L THE MACRO,
EXrT
9 pP O,ERRDR TN LIBRARY COMPUNENT NAMES GIVEN
pe N,EFITHER YOU HAVE GIVEN WRONG NAMES:
pe N,0R YOU FORGO! To ASSIGN AN
pP D,ADDITIONAL DATA FILF NAME,
pe N.PLEASE CORRECT YOUR ERROR
PP 0,AND RE=-ENTER THROUGH PFETUPDATER
EXTT
10 1F HALTED(ER),GO TO 7

DEILETE TNTERACTBIN

LOAD PEETPACKBIN

ASSIGN #CRO, %A

ONILINE #LPO

ASSIGN #1P1,PEETLUG(APPEND)
ENTFR 0

1F

NOT HALTEDC(FILEA),GO TO 11

REIFASE »CRO
ERASE X%A
ASSTIGN »CPO, %A
RESUME

B 2

HALTED(ER) GO TO 7

PELETE PFETPACKBIN
LOAD INTERACTBIN

ON

1

60 TO 1



18

n

48

MA (Ro
TA NONE
I1F STRINGC(%A)=(),G0 70 8
16 NOT EXT(PEETLOG),6s0 TO 1R
ILF PFETILDG %LP
ER PFETLODG
MAXSIZE 24000
LOAD INTFRACTBIN
oN 1
ONILTNE *CRO
ONIL TNE = PO
ASSIGN *CR1,PROPTS
ASSTIGN #CR&L,PPTEXTRA
TF FXT(%A) +ASSIGN »Cpé, %A
1F NOT STRINGCXB)=(),ASSIGN *CR3,%8B
ENTER O
1F NOT HALTEDC(FILEAY,GO TO &
RELFASE =CR?
1F EXI(YA) +FR %A
ASSTIGN «CPO,%A
RESUME
GO TH 3
1€ NOT HALTED(PROPT),GO TO §
RFLFASE #»CR1
REILFASE »CR4
ASSIGN #=CR1,PROPTS
ASSIAN *CR&L,PPTEXTRA
RFESUME
GO T0 3
1# NOT WMALTEDC(USRPT)Y,G0 TO ¢
REIFASE *CR3
1E STRING(%R)=(),60 TO0 9
RFSUME
GO TO0 3
1E NOT HALTEDCEXIT)Y), GO TO 10
1f NOT EX1(%A), GO Tn 8
DELETE INTERACTBIN
LOAD ECHOERBIN
ASSTGN *CRO,XA
ASSTGN *|PO,PEETLOG(CAPPEND?

waiimm e B »

PEETUPPATER



EXTT

£ TA
=0
pe
pP
pe
#F TA
EXIT
# TaA
9 pp
ne
ppP
ne
pe
ne
FioTA
EXTY
10 16

AR,Cwm

N.Y0l HWAVE NOT ASSIGNED A DUMP
0,FILF NAME,

N,PLEASE DO SO AFTER THE MACRO
0,NAMF AND RECA|_ 1L THE MACRO,
NONF

AR,CM

0D,ERROR TN LIBRARY COMPUNENT NAMES GIVEN
0,EITHFR YOU HAVF GIVEN WRONG NAMES,
N,0R yoU FORGOT Tp ASSIGN AN
N,ADDITIONAL DATA FILEF NAME,

N,PLEASE CORRECT vYOUR ERROR

0,AND RE=ENTER THROUGH PFETUPDATER

NONE

HALTENDCER) GO TO 7

DFLETF INTERACTBIN
MAXSTZE 50000
12 LOAD PEETPACLKBIN
13 ASSIGN #»CRO,XA
ONI TNE *|P1
ASSTIGN »| PO,PEETLOGCAPPEND)
ENTFR 0

1E

NOT HALTEDCFILEA),GO TO 14

RELEASE *CRD
FRASF Xa
ASSTGN #CPO, XA
RESUME

14 1F

HALTFD(ER),GO TO 7

DFIETE PFETPACKBIN
LOAD INTERACTBIN
ON 1

G0

T0-=1



3A

4A

MA cllo A TcHRZAD
TA NONE
1F STRING(XA)=(),60 70 7
1¢ NNOT EXYC(PEETLOG),g0 10 1
LE PEETLOG,*LP
ER PFET|0G
MAXSIZE 24000
LOAD BATCHBIN
ONLINE »CRO
ASSIGN «LP0O,PEETLOG
ASSTGN «CR1,PROPTS
ASSTIGN *CRS,PPTEXTRA
1¢ NOT STRINGCXB)=(),ASSIGN *CR3, %8
1F EXI(%A)»ASSIGN *CRZ,%A
ENTER O
1f NOT WALTED(FILEA),GOD TO 3A
REILFASE =CR2
16 EXIC%A)»FR XA
ASSIGN »CPO,%A
ONI TNE #CRZ
RESUME
GO TO 3
1F HALTED(FILEB),GO 70 4
1F HALTEDC(FILEC) G0 10 5§
1F HALTEDC(EXIT),GU 10 6
1F HALTFEDC(ER),GO TO 4
1F HALTED(EF) ,EXIT
BO=TD- 10
1F STRING(XR)=(),60 70 §
RFIFASE #(CRX
ASSTGN *CR3,%B
1€ QTRING(AD)=(),60 TO 4A
RELFASE *(CR§g
ASSTGN *CRA,%D
RESIIME
GO T0 3
1F STRING(X%e)=(),60 T0 9
RFIFASE »CR4
ASSIGN *CR&,X%C
RESUME

GO-T0. 3
AEIETE oAaTCUHRIN



ASSTIGN »CRO,%A

ASSTGN «LPU,PEETLOG(APPEND)
ENTFR 0

LE PFETINDG,%LP

EXTT

EJ
5
T

TA AR, CM

DISPLAY 0,Yn0U HAVE eoRGOTTEN TO ASSIGN THE
DISPLAY 0,FILE IN WHICH THE DATA SHOULD gE
DISPLAY 0,STORED FOR SURSEQUENT USE.

DISPLAY 0,PLEASE DO SO AFTER THE MACRO NAME.

# TA NONE

EXIT

EJ

% TA AR,CM™

8 DISPLAY 0,FERROR IN {TBRARY COMPONENT NAMES
DISPLAY 0,GIVEN,
DISPLAY 0,PILEASE CORRECT THE WRONG ONES
DISPLAY 0,AND RE=~INPUT ALL THE DATA,

# TA NONE
FRASF Xa

EXIT

EJ

# TA AR,CM

9 DISBLAY 0,YOU HAVE gORGOTTEN TO GIVE YOuR
DISPLAY 0,0WwN COMPONENT DATA FILE.
DISPLAY 0,PLEASE DO sO AND RE=-ENTER AlLL
DISPLAY 0,YOUR DATA,

# 9A NONE

EX1T

Ed

10 DELETE RATCHBIN
MAXSTZE 60000
SP F,(XABIN)
1F EXI(YF),G0 TO 11
1F ARS(11R),G0 TO 12
UAFORTRAN PROG NORMANSPACK:/OWNPD,LIB :ECPO750.EXECUTIVESUBS,=
LTR %(Lt8),1IB :ECPN?750 MODELSUBS/LIB :ECPO750,PHYSUBS,~
LTR +ECPO750,THERMOSYBS,SAVE %XF,NORKUN,EXTT

11 LOAD X%F

Go-—T0 1%



13

14

15

20

21

ASSIGN
ASSIGN
ASSTGN
ENTFR 0
TF HALT
1F HALT
1F HALT
G0 10 2
RFEIFASE
ERASF X
ASSTGN
ONLINE
RESUME
60 10 1
DELETE
LOAD BA
oN 1
ONILINE
ASSIGN
ASSIGN
ASSIGN
IF NOT
ASSTGN
ENTER 0
GO TN 3

«CRO, %A
*PO,PEETLOG(APPEND?
*LP1,PEETLOG(APPEND?

EDC(FTLEA),GO YO 15§
EDC(ER) GO TO 4
EDCEE) JEXIT

N

*CRN

A

*FPO'xA

*CRO

4
PFFTPACKBIN
TCHBIN

«CRO

«CR1,PROPTS

«CRZ2,%A

«CRS,PPTEXTRA

STRING(XB)=() ,ASSIGN w(CR3,%8
« PO,PEETLUG(APPEND)



3A

4 A

MACRo BEATIH UPDATE

TA NONE

1F STRING(XA)=(),G0 70 7
1F NOT EXT(PEFTLOG),60 TO 1
LF PEETIOG *LP

ER PEETIOG

MAYSTZE 24000

LOAD RATCHBIN

oN 1

ONLINE *0RO

ASSIGN #LPO,PEETLUG
ASSIGN =CR1,PROPTS

ASSTGN *CRS,PPTEXTRA

1§ NOT QTRING(XB)=(),ASSIGN *CR3, %8
1F EXIC¥A) ,ASSIGN *CcRZ,%A
ENTER U

1E NOT HALTED(FILEAY,GO TO 3A
RFILEASE »CR2

1F EXICZA) +FR %A

ASSTGN »CPO,XA

ONLINE *CRZ

RESUME

G0 10 3

1F HALTED(FILEB),GO TO &
1F HALTEDC(FILEC),GO 1O 5
1F HALTEDC(EXIT),GO 1o 6
1F HALTEDCER) GO TO 4

1F HALTEDCEE) JEXIT

GO=T0 10

IF STRING(%R)=(),G60 1O 8
RELFASE #(CR%

ASSTIGN #»CR3,%8

18 STRING(%D)=(),60 TO 4A
RFLFASE »CR4

ASSIGN *CR&,%XD

RESUME

60 T0 3

1F STRING(%0)=(),G0 7O 9
RFLEASE %CR4

ASSIGN #CR&,XC

RESUME

-~ o~ e s -



LOAD ECHOFRRIN

ASSTGN +CRO,%A

ASSTIGN #|.PO,PEETLOG(APPEND)
ENTF2 0

LF PEFTING %LP

EXTY

EJ
d
P

TA AR,(CM

DISPLAY 0,YNU HAVE EFORGOTTEN TO ASSIGN THE
DISPLAY 0,FILE IN WHICH THE DATA SHOYLD gaf
PDISPLAY 0,STORED FOrp SURSEWUENT USE,

DISPLAY 0,PLEASE DO SO AFTER THE MACQOQO NAME,

# TA NONE

EXTT

EJ

# TA AR,CM

5 DISPLAY 0,ERROR IN | 1BRARY COMPONENT NAMES
DISPLAY 0,GIVEN,
DISPLAY 0,P|LEASF CORRECT THE WRONG ONES
DISPLAY 0,AND RE=INPUT ALL THE DATA,

# TA NONE
FRASF %A

EXIT

EJ

# TA AB,Cwm

7 DISPLAY 0.,Y0U HAVE FORGOTTEN TO GIVE YOugR
DISPLAY 0,0WN COMPONENT pATA FILE.
DISPLAY 0,P1LEASE DO SO AND RE=-ENTER aLlL
DISPLAY 0,Y0NUR DATA,

# TA NONE

EXTT

EJ

10 DELFTE RATCHBIN
MAXSTZE 40000
SP F,(%aBIN)
1F EXICYE) 60 TO 11
IF A8S(LIB),G0 TO 12
UAFORTRAN PROG NORMANSPACK/OWNPD,LIB :ECcPO750.EXECUTIVESUBS,=
L1e %CL18),LI8 :ECPO750 MODELSURS/LIR :EMPO750.PHYSURS, -
LIR +ECp0O75n, THERMOSYBS,SAVE XF,NORUNEXTT

11 LOoAP %E



LOAD PEETPACKSIN

ASSTIGN «CRO,X%A

ASSIGN +|P0,PEETLUG(APPEND)
ASSTIGN #L P21 ,PEETLOG(APPEND)
ENTFR O

1¢ HALTEDC(FILEA),GO 70 15
If HALTEDCER) GO TO 5

1F HALTEDCEE) +EXIT

GO TN 20

RELEASE #CRO

ERASE Xa

ASSIGN #«CPO,%A

ONLINFE «CRO

RESUME

GO TO 14

DELETE ofFTPACKBIN

LOAD RATCHSIN

NN 1

ONLINE »rRO

ASSIGN *CR1,PROPTS

ASSIGN «(CRZ,AA

ASSIGN «CRS5,PPTEXTRA

18 NOT sTRING(XB)=(),ASSIGN *CR3, %8
ASSTAN »1P0,BEETLOGCAPREND)
FNTER O

60 T0 3



18

W

LA

48

TA NONE

1¢ STRING(%A)=(),G0 TO 20

RV PFETPACK

TF NOT FEXI(PEETLOG),60 TO 1B
LE PFETIOG

FR PFETING

MAXSTZE 24000

LOAD INTERACTBIN

onN 2

ON!I TNE %CRO

ONI TNF %L PO

ASSIGN #CR1,PROPTS

ARSTIGN %CR4,PPTEXTRA

T EXIC(%A) -ASSIGN *CRZ, %A

1E NOT STRING(%R)I=(),ASSIGN *CR3, 4B
TE NOT STRINGCXC)=(),ASSTIGN *CRS5,%C
1F NOT STRING(%D)=(),ASSTIGN *CR6,%D
FNTFR 0

1F NOT HALTED(FILEAY,GO TO 4
REIFASE %CR2

1F EXIC%A)»FR %A

ASSIGN *CPO,%A

RECIIME

60.TO .3

1E NOT HALTED(PROPTY,GO 7O §
RF|IFASE *CR1

BF|IFASE w(CR¢

ASRTGN *CR1,PROPTS

ASSIGN »CRG&,PPTEXTRA

IF STRING(XC)=(),60 70 4A
RFIEASE %CRS§

ASSIGN %CRS5,X%C

1 STRING(XD)=(),60 TU 4B
RF| FASE »CR4&

ASSIGN *=CR6,%D

RESIUME

GO=TO0- 3

1E NOT HALTED(USRPTY,GO0 TO 4
RFEIFASE *CRZ

1E STRING(%R)=(),G60 10 9
AT, LT YR

MAco

INDPEET KEAD



G0 TN 3

6 1F NOT HALTED(CEXITY, GO TO B
NFIETE INTERACTRIN

6A LOAD ECHOERRIN
ASSIGN *CRO,%A
ASSIGN | PO,PEETLOG(APPEND)
ENTER O
LE PFETI0G *LP

EXET

& 1F NOT HALTEDCEQCAL)Y,GO TO 9
RFIFASFE %CPD
copy PEETPACK:.NPACK
ASSTIGN *CPO,NPACKCAEPEND)
REQIIME
6o TO 3

Y DFIFTE INTERACTBIN
TF NOT HALTED (ERJ.GO To 10U
1F NOT HALTED (FEJ), 60 10 10
G0 TN AA
FEDTT NPACK
TF
1¢ FINTSH
£
F
SP F,(%XARIN)
TF PRECILIR),GO TO 11
UAENRTRAN PROG NPACK,OWNPDrsLIB sfrCPUO750,_ EXECUTIVESUB,=
1R +ECPN750,MODELSURS,1 1B +ECPO72U.PHYSUBS =~
LTR +ECoN750,THEFRMOgBS, =
SAVE %4F, NORUNEXLT
e e

11 1F FXI(¥F).60 TO 12
HAENRTRaN PROG NPACK,OWNPDrLIB :ECPUP50,FXECUTIVESUB,=
1ta %CLre) L IR :ECPN750 . MODELSUBS/LIR :ECPO750,PHYSURS /=
LT sECPO750,.THERMOSUBS,~
SAVE %F ,NORUNEXIT

12 EOAD %F
ASSTIGN =CRU,%A
ONILINE PO
ASCTIGN %1 P1,PEETLUGCAPPEND)
ENTER O



13

20

RFIFASE =CRO

FRASF XA

ASSTGN «CPO, %A

RESUME

IF HALTEDCER).GO TO 7?7

DELETE %F

LOAD INTERACTBIN

ON 1

aN 2

G0 TN 1

ne N,Y0i HAVE NOT ASSIGNED A pUMP
pP N,FILE NAME,

pe n,PLFASE DO SO AFTER THE MACRO
pe Nn,.NAME AND RECA1|L THF MACRO,

EX1T

2

pe N,FReNR TN LIBRARY COMPUNENT NAMES GIVEN
pP N,EITHER YOU HAVE GIVFN WRONG NAMES:

npP N,0R YnNU FORGOT tn ASSIGN AN
nP 0O,ADDITIONAL DATa FILFE NAME,
ne n,PLFASE CORRECT vOUR ERpPOR

Ne 0,ANDn RE=ENTER THROUGH PEETUPDATER

EXiT



w N

MA Lo IND PEETUP
TA NOME
1F STRING(%A)=(),60 TO 20
PV PEETPACK
1¢ NOT EXIC(PEETLOG),60 1O 1B
LF PFETIDG
FR PFETLOG
MAXSTZE 24000
LOAD INTERACTBIN
oN 2
oON 1
DMl ITNE (RO
ON[ TNE »LPO
ASSIGN *CR1,PROPTS
ASSTIGN *CR4,PPTEXTRA
TE FXI(%a) ASSIGN *CrZ,%A
1e NOT sTRING(%B)=(),ASSIGN *CR3,%4B
TE NOT STRING(%C)=(),ASSIGN *CR5,4C
1E NOT STRING(XD)=(),ASSIGN #CR6,4D
ENTER 0
1F NOT HALTED(FILEA),GO TO 4
REI FASE *CR?
IF EXI(%A)rER %A
ASSIGN *=CPO,%A
RECLIME
GO=T0=3
TE NOT HALTED(PROPTY.GO0 TO §
REI FASE *CR1
RF| FASE wCkeg
ASSIGN «CR1,PROPTS
ASCIGN *CRL,PPTEXTRA
TF STRINGCZp)=(), 60 TO 4A
RELFASE »(CR§
ASSIGN =CRS,%C
1F STRING(%D)I=(),60 71O 48R
REI FASE *CRA&
ASSTIGN »CR&,%D
RESUME
GO _T0 3
1F NOT HALTEDCUSRPTY,GO TO 6
RFI FASE =CRT

wmam-—awwEn Tt VYeaNSals B w0 N



RECUME
GO-TO 3
6 TF NOT HALTED(EXIT), GO TO 8
NFIFTE ITNTERACTRIN
O6A LOAD ECHOFRAIN
ASSIGN «CRO, %A
ASSTAN »1 PO ,PEFETLUOG(APPRPEND)
FENTFR 0
tF PFETIDG+%LP
EXIT
8 TF NOT HALTFDC(EQCALY.GD TO 9
REILEASE »CP{
fOpyY PEeTRPACK,NPACLK
ASeTAN +CPO,NPACK(APPEND)
RFSUME
G0O.TQ 3
9 DEIFTE TNTEFRACTRIN
JE NOT HALTED (FRJ).Go TD 10
TE NOT HALTFED (EE), 60 1O 10
GO TN HA
ENTT NPACK
TE
1£ FINTSH
£
F
Sp B, (%XARIN)
TeE PRECI IR, G0 TO 11
UAFORTRAN PROG NPACK,OWNPD7zLIB :8CPO750 EXECUTIVESUR,=
LTR +ECPN750,MODELSURS, L TB +ECPO75U.PHYSUBS =
IL.TR +FCpN750,THERMOSIBS, =
SAVE %F, NDRUNEXTT
SH-T0 12
1 1F EXIC%FE) 60 TO 12
UAFORTRAN PROG NPACK,OWNPDr1 1B :eCPU?50, EXECUTIVESUBR,=
1R %x(LrR), 18 :ECPOp7?50 MODELSUBS,LIB (ECPOZ?50,.PHYSUBS,~
LIR +ECPO750,.THERMOSUBS,~
SAVF ZF NORUNSEXIT
12-LOAD-_%F
ASSTGN =CRU,%A
ON| TNE »1 PO
ASSTAGN %P1 ,PEETLUGCAPPEND)



T1F

NOT HALTEDC(FILEA)Y,GO TO 43

RFIEASE *CRD
EQASF %A
ASSTIGN »CPO,%A
RESUME

13 a8

HALTEDC(ER) GO T0 7

DFIFTE ¥¢
10AD INTFRACTBIN

OnN
ON
GO
20 npe
npe
ppe
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