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An Appraisal of the use 
of PACER, GEMCS, 
and CONCEPT for 
Chemical Plant 
Simulation and Design 
By N. Peters} and P. E. Barker (retow)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 publicationst~? 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 

+Chemical 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. 

CHEMICAL PLANT FLOWSHEET DESIGN 

‘AND STIMULATION PROGRAMS: 

  

  

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 yapour-liquid equilibrium constants, 
dew and bubble points, enthalpies, erc. or physical properties 
such as pseudo-critical data, densities, viscosities, etc. 

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, It 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.® 

‘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. 

  

  

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.!® 

An Example Solyed 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 Ibf/in? abs.), then throttled 
down to the column pressure (215 Ibf/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). 
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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. 

Taste I.—Part of PACER’s Process Matrix 

Unit Plant 
Number Model Name _ Identifier Associated Streams 

1 THROTL 124 0 0 0 
2 DISCOL = 2.17 7 -3 -8 -19 
3 HEXCH C113 3 14-4 -15 0 0 
4 COMPRS. J44 4=5 0 0 0 0 
5 THROTL S80 70 0 0 0 
6 SPLITR = 6:—T —D 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 I illustrate part of the input data 

for the solved example. 

THE CALCULATION ORDER. 
When not read in, a stream connection matrix showing the 

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 II.—Feed Stream and Initial Guesses 

Stream Flow Temperature Pressure ——_Enthalpy _—_Ethylene Ethane 
Number Flag (Ib mol/h) ©R) (lbf/in? abs.) (Btu/lb mol) Fraction Fraction 

(mole fractions) 

1 1 Sil 440 334 2400 0.45 0.55 
4 0 1325 452 215 6400 0.95 0.05 
7 0 1085 430 215 2400 0.95 0.05 

The Chemical Engineer, March, 1974
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Find and extract equipment vector, 
input and output streams from 
their matrices and insert in 
locations accessible to models 

    

      

  

  

      

  

Execute unit computation 

  

    
  

Go once more Print streams and equipment 
through all data (optional) 
units to print 

streams i       
Store output streams in 

stream matrix       

  
Erase input streams from 

matrix if flagged temporary         
     

   
  First time through plant 

No 
Do new case 
     

Fig, 4.—The GEMCS flow diagram 

provided. For this plant seven models were needed and the 
convergence tolerance of 0.1% was achieved in five passes 

only, around the plant, because of the good initial guesses 
shown in table IT. 

‘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. 
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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 units is 1, 4, 5, 6, 7, 8, 

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 
20000 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 0/PS - 1 
T/P NO. 1: 1 
O/P NO. 1: 2 

nee 
NO. OF I/PS ~ 3 
NO. OF 0/PS - 3 
T/PNO Ace 
T/P NO. 2: 17 
T/P NO. 3: 7 
O/P NO. 1: 3 
O/P NO. 2: 19 
0/P NO. 3: 8 

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

? INPUT STREAM 1 
STREAM 1 
FLOWRATE ae Ddil: 
TEMPERATURE DEGF - -20 
PRESSURE PSIA = 345 
VAPOUR FRACTION = 0 
ENTHALPY BTU/LBM - O 
WATER =k 
ETHYLENE = .45 
ETHANE =. 55 
? INPUT ALL GUESSES 
GUESSED STREAMS 

LDB NO. 1 
STREAM 17 
FLOWRATE = 1085 
TEMPERATURE DEGF - -40 
PRESSURE PSIA =. 215 
VAPOUR FRACTION = 1 
ENTHALPY BIU/LBM - O 
WATER 220) 
ETHYLENE 00 
ETHANE =e. OD: 
STREAM 4 
FLOWRATE = 1325 
TEMPERATURE DEGF - -8 
PRESSURE PSIA = 215 
VAPOUR FRACTION = 1 
ENTHALPY BTU/LBM = O 
WATER rae 
ETHYLENE oO 
ETHANE Hae 05 

Fig. 5 (b).—Example of Stream Data Input 
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? INPUT ALL PARAMETERS 
PARAMETERS FOR DC2 
HOW MANY ? 8 
1. 40 
Bs nO 
3 . 235 

- 2355 
5. 4.6 
Go. 495 

Y poate 3h 0) 5) 
Cee 
PARAMETERS FOR HES 
HOW MANY ? 7 
ae eeL 
Pee 
S. 0 
4. -8 
Band 
Oma 0) 
MeO) 

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

? INPUT ALL S/RS 
TYPE THE S/R NAME AFTER 
THE UNIT NAME 
IN1 - SOURCE 
TV1 - TVALVE 
De2 - DISCOL 
HES - 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!4 promoter. On 
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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). 
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Taste I1I.—Plant Data and Simulation Results 

Data 

Property Location From From 
Survey Simulation 

Flows Feed S110 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 a 440.0 
©R) Column tops 422.0 420.0 

Column bottoms 455.0 454.0 
Compressor inlet 452.0 454.0 
Compressor outlet $73.0 578.0 
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 10° 

(Btu/h) In cooler = 5.52 x 108 
In reboiler — 0.55 « 10° 
In condenser = 4.55 = 10° 

  

The enthalpy calculation packages used on PACER/ 
GEMCS and on CONCEPT were different. PACER and 
GEMCS used the Redlich-K wong equation of state iteratively 

for enthalpy calculations, and CONCEPT used this once 
through Yen and Alexander method.'® All three programs 
used Chao-Seader’s!’ yapour-liquid equilibrium method 

and the API'§ 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 IV 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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Taste IV.—Reguirements 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, efe., 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 
yery 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 contribution 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. 

-~--0000000---~



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 or 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 
form 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 simulators (7), 
the authors have realised that some important 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 error 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 or 
free-standing programs and dividing the task within each program into 
a number of fairly short routines each performing 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 incorporation 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 majar sections ar sets of programs: 

1. An interactive-mode and a batch-mode data communicator (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 thermodynamic 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 PEETUPDATER, and the other for batch-mode control, 

BATCHREAD 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 maja 

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 commnication 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 ar 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 does 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: 

Type 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 order may be 
found automatically by the data communicator op 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 ecnverge 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 format 
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 
VARIABLES NAMES 

Commands for data-section access and alteration: 

First Part Second Part Third Part 

(| STREAM ------------ —> Stream name 
( UNIT ) 
( ROUTINE )--------: > Unit name 
( PARAMETERS ) 

INPUT ) ¢ ( STREAMS 
ADD ) ¢ (PARAMETERS 
CHANGE )-----------3 ( ALL --------------3 ( ROUTINES 
Type =) ¢ (COMPONENTS 
PRINT ) ¢ ( CONTROLS 

¢ (| PREFERRED STREAMS 
( CONTROLS 
( COMPONENTS 
( ORDER OF CALCULATION 
(| PREFERRED STREAMS 

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



The calculation order finder 

The optional calculation order 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 order 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 (a@ 
partitioning). 

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

3. The ordering 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 one 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) or until a plant product.stream is 
met (a partly or completely sequential path). Once a path (sequential 
or recycle) is terminated, the program looks 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. Tear: 

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 nay have one or more streams in common, these are the 
more suitable ones to cut. The mtrix 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 incorporates 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 unnecessary 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 
ensures 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 "Inown" 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 more 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 loop 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 avder. 

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 commmicatars 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 op 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 model-calling 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 my not 
have easy access to the executive and who wish to incorparate 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 

communicators and appended to the executive which is then recompiled in 
the presence of the user's model library, hence waiving any restrictions 
ar obstacles to the ease and versatility of the whole package.
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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 before re-storing 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 or the maximum number of loop 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 dump file to be used by the data communicators 
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 or 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 modelled in PEETPACK are as follows: 

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

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

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

4. A cambined mixer then divider (SPLITMIX). 

§. 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 reactor (REACTOR) to which can be supplied 
the heat of reaction and an extent of reaction factor. 

11. Amultiphase general counter-current heat exchanger (HEATEXCH). 

12. Aheater/cooler or pressure setter (HEATER).
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13. A general, multicomponent, tray to tray, distillation colum 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 
one function only. The methods chosen in these routines are the best knam 
and most tested ones, and their incorporation in the best packages (8) is 
a sufficient guarantee of their worth. These routines are: 

1.  KVAWE: calculates the vapour-liquid equlibrium constants using the 
Chao-Seader method (15) for non-polar organic compounds and light 
gases, which are the only compounds 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 vapour 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 
ov 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 ae 
MODEL position Description 

MASSMIX - None 
MIXER - None 

SPLITTER 1 to no. Fractional Splits 
of outputs 

SPLITMIX 1 to no. Fractional Splits 
of outputs 

VALVE x Output Pressure 

FLASHER a Output Pressure 

PURIFYER 1 Number of components to remove (N) 
2 to N+L Components positions in the Component 

arder read in 

PUMP a Output Pressure 
2 Mechanical Efficiency (Optional) 

COMPRESR 4. Output Pressure 
2 Isotropic Efficiency 
3 Mechanical Efficiency 
4 Ratio of C_/C, pv 

REACTOR 1 to no, The Reaction Stoichiometric Coefficients 
of components 

NtL Extent of Reaction (optional) 
N+2 Heat of Reaction (optional) 

HEATEXCH a Temperature 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 0 
(use 1 a 2 & 3, set unused onesto 0) 

HEATER 1 Output Temperature 
2 Pressure Drop in the stream     
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Number of Plates in Colum 
Feed Plate 
Tops Product Flow rate 
Vapour Flow rate in the Top Product 

Reflux Ratio 
Column Pressure 
Light Key Component number 
Heavy Key Component number 
(as in the order read in) 
Pressure Drop in the stream heating 

the reboiler (optional, default = 0.0) 
Number of terms in the K-value vs temp. 
Correlation (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 correla-~ 
tions starting with the first component 
in the list. ‘he coefficients are read 
in as: 
A, Bx1.0E2, Cx1.0E4, Dx1.0E7, 
Ex1.0E10, FX1,0E12, Gx1.0E14 

forthe equation: 
K2A+BUT+CXT 4+DxT° 

tExT+rxDP+exr 

(parameters 9 onwards are optional) 

None 

None   
  

Table bse 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 
is not calculated. 

3. VISC: The vapour phase viscosity is calculated using the Chapman-Enskog 
Cowling equation (19) and the viscosity of the liquid phase viscosities 
are calculated by one of the following methods. A polynomial fit 
as function of temperature (21) for accurate results a> either Souder's 
method or Thomas's method, ar Stiel and Thcdos's method, whichever 
ie more 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 conductivity. Polar 
compounds are not considered. 

5. SURFTENS: The surface tension of non-polar liquids is computed by 
the Macleod-Sugden method. For polar compounds 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 amd these are set in two 
property data files which contain information for 45 hydrocarbons and light 
gases. More data may be input to PEETPACK either in different property 
files ao 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 
1900-series computers operating with the GEORGE 3 or 4 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 
  

   
By N. Peters and Professor 
Department of Chemical Engi 
The University of Aston in Birmingham. 

  

  

Summa r: 

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 Engineering 

Evaluation Techniques Package). This new application recreates a complete 

heat and mass model of the plant from the description of any number cf 

the plant streams, each, including the feed streams, subject to a known 

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 variables, 

or in the abscence of sufficiently reliable models, guesses may be input « 

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, coding sheets have been 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:- 

i. Coding Sheet A 

=) 

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 “fila. Name of an equipment may be defined by 6 alphanumetric 
characters (one 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 subroutines 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 cf deviations from test vector values 

=3: in addition te 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 zeroed 

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

NOGO if zero, will use results to do a further calculation; 
if a positive number will go 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 obtained 

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 properties 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, corresponding to plant flow sheets 
iv) now have the streams associated with the equipment humber, input Streams followed by output streams, the latter made negative, Any rules for ordering the input and output streams set up by the equipment subroutine mst be followed. 

3. Coding Sheets Cl 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 Cl must 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 @ 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 zero, the program will automatically move to the next part of the data to be read ins however, cards (which may be blank or zero) must be in the data for these numbers, 

4, 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 vectors 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.



6. Coding Sheet F (Caiculation Order List) 

a) 

b) 

lf 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. 

le 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 number 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 calcuja- 

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-\: 

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. i 

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 variables - 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 9 (-) number for a minimum -



Number of units in the optimised sequence . 

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

3. 3. 0. 100. 1. 

1. 1. 08 -05 02 

. 16. 2. 16. 3. 

16. 3027 -02 -02 -001 

001 001 0. 

0 0. 

0 )



Flowchart of routine OPTIMISE 

Routine OPTIMISE ake 

Read all problem variables from 
equipment vector to other variables 

First time through routine ? or New 
base point already established ? 

(NCALL=1) 

Mliyes: Soloman 

Set all Set all variables= Base point | values 

NCAL + _——< ca 2 

Start search from 
| new base point 

Span a 
Set Failure Index 

to 0 

Increase variable I by | 

  

    

   

  

  

    

  

     

  

NCALL=3 
  

      

NCALL=2   * NCALL=4 

         

      

Check new objective 
function value 

or ———4 
Objective function 

  

  

   

  

tek length I 7 value better than ) 
(I=1 initially) wae wee old one ? Ze 

um ss ited i air 
Update objective | Reduce variable I 

| function by 2 x step 
i, length I CR a 

  

    

| 

© 

[Increase variable ee lIndex by 1 J NCALL=3 

| _”. 

Objective function 
| value at new base Qn aa 

\. point better ? 

byes 
  

| Set new base point | Return value to 
ie values {old base point 
Scar Ne value 

  

  

[ Update objective 
function value    



lp 
| Le   

y 
Index greater than 

¢ number of variables ? 2 no—B) 

dyes 

Steps on both sides 
of all variables fail 

  

   
     function value ? 

wy es 

rint Optimum e All step lengths 
onditions. |** < tolerance ? 

0 $ 

to get better objective 

    

   
no 

| 
| Establish new | 
| base point | 

    

  

Set End of 
search signal 

  

  
Halve step lengths 

    

  —yes 
RETURN ) 

  
NCALL=1 | 

  g 

       

  

     

Variable Index 
T-sF] 

      

    Check objective function 
for step change on the 

other side of variable I 

Better Objective function ? 
  

Return variable I to base | 
point value 

Failure Index raised by 1 
  

      

Flowchart of routine OPTIMISE 

Variable Index | 
=] | 

Pattern move; | 
All X(1) = 
X(1)#(X(I)-014 | 
base point(I)) | 

  

    
  

NCALL=4 | 

——© 
Call routine to | 
check constraints | 

Any constraint yes) 

  

    

       

   
    

  

  

violated ? 

      

      

     

Set all new variables 
and parameters in 

the equipment vector.   

Change variable values 
in appropriate units' 
equipment vectors 

In GEMCS return unit 

j 
pointer to first unit 

in optimisation loop! 

(Cont'd)



NTMENSTON X(3)¢X0¢5),FQPT(3),VAR(3) ¢STEPK(S), TOLX(3),XB(3) 
NIMENSTON ENNCSO),TFAILS3) 

COMMON LLST(50)-NS6(100) 2 EN( 100) ¢STRMI (64,50) +STRMO(4,30)745N(17,50) 
COMMON ISeNE,Jd+LOUP,NIN,NOUT,MSN,ISP,NCrTII 
COMMON KPRNT(10),NCALC+NOCOMP,NSR 

rOMMON EFNC600) -NPOINT(E5-2),NCOUNT 

NVAR=EN(16) 

NCONSSENCI7) 
NEQUS=EN(18) 
MAXM=EN (19) 
M1=EN(C20) 
TVARSEN (21) 
NCALLSEN(22) 
v0(1)2EN(25) 
KOC2)=ENC 24) 
vOC3)=ENC25) 
FOPT(1)=EN(26) 
FOPT(?2)=FN(28) 
FQPT(3)=FN(30) 

VARC1)=ENC27) 
VARC2) SEN C29) 
VARC3) BENC31) 
NVIOLSEN(38) 
NEAT| =ENC39) 
WARTOSENC41) 
¥ OT) SENCA2) 
¥ C2) SENC4S) 
¥ C3) =EN (G4) 

y¥BR(1)=2—EN(45) 
y¥BC2)=EN(46) 
XBC3)=EN (47) 
STEPX (1) =EN(32) 
STEPX (2) 5ENC33) 
GTEPX (3) =EN C34) 
TOLX (1) =EN(35) 

TOLKX(2)=EN (36) 
TOLX (3) =EN(37) 
NEAYL=SENCGB) 
TYPESENCA9) 
NRET=EN(C50) 

UART=STRMI (1,3)



600 

4i¢ 
120 

143 
Cc 
112 
170 

180 
190 

200 

204 
202 
205 

210 

214 
212 
215 

230 
240 

250 
260 

WRITEC2 1600) UART 
FORMAT(10X,5H VART(F20.0//) 

THIS 1S THE DIRECT SEARCH ALGORITHM OF HOOK AND JEEVES 

nvOL1=1 
TECNCALL=1912071107120 
UARTOSUART 
no 117 18123 
v1) sXx0(1) 
CONTINUE 
rECNVIOLD112/+113,412 
nVOL4=0 
RETURN TO CORRECT SECTION OF ROUTINE 
60 TO (1707200+4240+355) eNCALL 
CONTINUE 
MAKE SEARCH 
NFAYL=0 
CONTINUE 
¥CTVAR) =XCIVARD +STEPX(IVAR) 

NCALL=2 
60 To 100 
CONTINUE 
TRCTYPE) 202,201,201 
TECUART@UARTO) 205,205,250 
TE CUARTO@UART)405,€30,£50 
YCTVARDEXCIVARI #2. OeSTEPX CIVARD 
NCALLS3 
an To 100 
CONTINUE 
TECTYPE) 21272117211 
TF CUART“UARTO)215,.215-250 
TE CUARTO=UARTI215,215+250 
NFAYLSNFAYL+4 
XW CIVARD EX CIVAR) #STEPXCIVAR) 
40 TO 240 
NARTOSUART 
TVARSTVAR*1 
TECTVAR=NVAR)190,190,250 
TECNEAYL=NVAR) 515 ,260/515 
nO 220 Jet sNVAR



60 To 385 
290 nO 340 J=t/NVAR 
310 STEPX (J) SSTEPX(J)/2.0 

TVAR=1 
no To 180 

Cc ESTABLISH NEW BASE POTNT 

315 no 320 J=1/NVAR 
320 yRCT) =x (7) 

mMisM141 

TVARS4 
TE (M1 =MAYM) 34543454385 

c MAKE A&A PATTERN MOVE 
345 nO 350 I=1,NVAR 
550) yD) eX C1) 4X C1) @x0CT)) 

NCALLS4 
60 To 100 

355 CONTINUE 
TECTYPE) 357,356,356 

356 TECUART™UARTO) 565,-565+310 

357 TECUARTO@UART) 365,565-3°0 
565 nO 360 Tet/NVAR 

yOCTYSXBCT) 
360 yCT)2xB C1) 

ao To 180 
570 nO 380 I=1,NVAR 
380 yOCT)=XBCT) 

NARTOSUART 
40 To 180 

385 WRITEC2 +3) (X C1) +181 ,NVAR) + UARTO 
3 FORMAT(///10X+16H OPTIMUM REACHED //10X,51H JNDEPENDANT VARIABLES 

4vALUFS & 43F20.7,//40X047H FUNCTION VALUE = ,FeO,7///) 
100P=999 
RFTURN 

100 rONTINUE 
WRITEC2+601) (X(T), 121, NVAR) 

604 FORMAT(10X+5H XC) 7 3F 2007) 
CALL OPTIT10X,UART,NCONS*NEQUS,NVIONLONFATL, IT FAIL? 
TECUARTI420+410,420 

410 FNC20)=M4 
FNC21)=1VAR 
ENC22).=NCALL



300 

306 

304 

202 

420 
440 

464 

ON (23)=xX061) 
EN(24)=X0(2) 
EN(25)8X0(3) 
EN(32)=STEPX(1) 
ENC3E)=STEPX(2) 
EN(34)=STEPX(3) 
ENC38)=NVIOL 
FN(3O)=NFAIL 
FNC40)SUART 
FN(41)=UARTO 
EN(42)=X(1) 
EN(43)=X(2) 
ENC44)EX (3) 
eNC45)=XB(1) 
ENC46)=XBC2) 
ENC47)=XR(3) 
ENCGRYENEAYL 
MMSEN(C1) 

CALL DISKIOC2,MM) 
no 500 121,60 
ENNCT)SENCT) 
ENCT)=0. 
no 504 181,3 
1s2442%1 
NIENSTFIXCENNGJ)) 

TECNTEN) 5017501,506 
rALL DISKIO(1,NIEN) 
NENSTEIXCENN(J#1)) 
FNCNENDEXCT) 
PALL DISKIOC2,NTEN) 
CONTINUE 
no 502 121-60 
ENCT)=ENNCT) 
ENNCT)=0. 
NCENCHNRET 
QFTURN 
TECTYPE) 444,440,440 
NART==1.0E*20 
GO=TO—Tt2 
HART=1, OF #20 
an TH 4149



o
o
o
 

SUBROUTINE STAGES 
FOMMON LLST(502+NS 6100) © ENC100) ¢STRMT 647450) +STRMO(4,30) 1SN(17,30) 
COMMON IS+NE,Jd+LOOP,NIN,NOUT,MSN,ISP,NCrTIT 
rOMMON KPRNT(10),NCALC+NOCOMP,NSR 
rOMMON EEN(600) -NPOINT (6542) ,NCOUNT 
yTSSTRMI (1,4) 
¥O=EN(16) 
vreSTRMi¢2,4) 
o=STRMI(1"3) 
CALL YOUTC(XO,YO) 
weQecxt~x0)/(y¥URyr) 
EUNCHQ*(XI=X0)*14 070. 05*W 
STRMO(1,+3)=Q 
STRMO (144) 3X0 
eTRMO(273) SW 
STRMN(274)2Y0 
STRMO (3/3) SFUNC 
RETURN 
END 
SUBROUTINE YOUTCX,Y) 
TECX=0 06012208 
v2. 42%x 
RETURN 
TECX=0.19373 74 
¥20.101540.725*X 
RETURN 
TECX=0,185)5 7606 
y20.16140.135*X 
RETURN 
v=aX 
RETURN 
END 
SUBROUTINE OPTI1 (KX, UART*NCONS ,NEQUS+NVIOL,NFATL AT FAIL) 

SFEK1 PENALTY FUNCTION 

nIMENSTON XC3)ePHT(3),PS1(3) 
nIMENSTON IFAIL (3) 
nVIOL=0 

NFAIi=0 
TECNCONS) 12,1274



N
O
U
 
F
U
R
S
 

nO 16 151+NCONS 
pHICT)=0_ 
CALL CONSTCX,NCONS+ PHI) 
no 1 1=1,NCONS 
TECPHTCI)) 19142 
nVIO1=NVIOL+4 
TFATI (1) al 
NEATLSNFAIL 44 
CONTINUE 
rECNVIOL)12212°15 
TECNEOUS)15,119+7 
nO 17 124,NEQUS 
pst(7)s0_0 
CALL FQUALCX,PSI,NEQUS) 
no 3 t=1,NEQUS 
rE (PST(1)2350,3130 
NVIOLRNVTOL+1 
PONTINUE 
TECNVTOL) 848419 
HWART=0,0 
pETURN 
HWART==1.0E+#20 
eFTURN 
END 
SUBROUTINE CONST(X+NCONS,PHI) 
NIMENSTON XC3)*PHT(3) 
SPLIT127_0"X(14) 
ePLIT2=1_0=xX(2) 

SPLIT3=1. 0=X(3) 
TECSPLITII2-2+1 
60 To 3 
pH161)=100, 
TECSPLIT2)4,4,9 
pHI(2)=100, 
TECSPLIT3) 6,600 
pHIC3)=100, 
PFTURN 
FND 
SUBROUTINE EQUAL (y+ PST» NEQUS) 
NIMENSION X(3)¢P§1(3) 
pETUON



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 

= ' INTERACTER : 

CE INTERACTBIN(*DA,BUCK 1,KWAR 10) 

UAFPRTRAN PROG INTERACTER,PWNPD,LINES 2000,- 

DUMPQN INTERACTBIN,NORUN EXIT 

BATCHER : 

UAF@RTRAN PR@G BATCHER,PWNPD,LINES 2000,- 

SAVE BATCHBIN,N@RUN ,EXIT 

PEETPACK : 

UAFPRTRAN PROG PEETPACKS ,PWNPD,LINES 3000,- 

LIB :ECPO750.EXECUTIVESUB,LIB :ECP0750.MPDELSUBS ,- 

LIB :ECP0750.PHYSUBS,LIB :ECP0750. THERM@SUBS, - 

SAVE PEETPACKBIN,NPRUN EXIT 

ECHDER : 

UAFPRTRAN PROG ECHER,PWNPD,LINES 2000,- 

SAVE ECH@ERBIN,N@RUN EXIT 

PROPACK : 

UAFPRTRAN PROG LIBPROP ,PWNPD,LINES 2000,- 
LIB :ECP0750.PHYSUBS,LIB :ECP0750.THERMPSUBS ,~ 

SAVE PROPBIN,N@RUN,EXIT



on 27 tilliees t-te. 

— ia al 
2 Poet ee be 

 



19 

29 

OVERLAY PROGRAM(NEWINT) 
OVERLAY (4 eV INTERACT 
OVERLAY (42) ORDER, FLAGER,EQCALLER 
TNPUT 4 = CRO 
rNPUT 3 = CR1 

INPUT 5S = CR2 
INPUT 6 = CRB 
tNPUT 9 = CR4 
nuTeur 2 = Leo 

nuTepur 4 = CPO 

NSE 7? = /SARRAY 
NSE 8 = /ARRAY 
TRACE 2 
END 

MASTER 

NuUFSh 

TRETURNS( 

CALL INTERACTCIRETURN,NR,NW) 
TECTRETUPN,LT.1)260 TO 2U 
CALL ORDERCNR, NW) 
TRETUQN=4 

an To 10 

TECTRETURN.EQ. (=1)) CALL EQCALLER (NWF) 
eToe 

END 

SUBROUTINE INTERACTCTRETURN+NReNW) 

NIMENSTON 
#TITLE(10) eBUFFER(10), VNAMES(35) #A(20),BC20) + 
*EFNC500) ,NEMAT(30,2),SMATRX (400) »RNAME (30) eVNAMEC(30) ,MODULE( 30)» 
#DROPRT (10425), PRTEXTRA( 10/35), USERPPT (10710), SMODN(20) r FORMS (2) 
*, VNAME2 (4) 
* FRR OBO) 

rOMMON 
*¥PM (3048) 2KSELAG( 30), KSEM(30,3)e¢NELIST(30,2),KPS(10), 
#NEMAX,NSMAX,NCOLPMANLTST,NPS,LOOPN, ENAME( 30) ,SNAME(30)



o 
m
e
r
a
0
n
a
A
a
o
A
 

nATA yNAMES/ 
*#OHVES rBHNG 740, 00P,3HSEQ, 

A QHTYDE rBHCHANGE ,8NEXIT rRHEND #RHCALCULAT? 
DOHDATA 1 BHPRINT ,BHINPUT 1BHADD +BHTRACE , 

ZQHACCELERA, BHTOLERANC,BHLOOPS rBHBRITISH »BHSel, , 

LRHKEEPON 1 BHNOGO 7 BHALL +BHORDER *RHUNIT ' 

SQHSTREAM + BHROUTTNE , BHPREFERREr BHPROPERTI+RHCONTROLS? 

KQUCOMPONEN,s 8HPARAMETE, 8SHROUTINES+RHSTREAMS + 8H ’ 
7RYERRORS 
*/ 
RATA VNAMEC1)7/ 

*ROHFLOW (MOLAR) TEMPERATURE PRESSURE ABS, ENTHALPY 
* VAPOUR FRACTION 
as 

nATA VNAME2(4)/ 

*,RHURE DEGF PSTaA ATU/LERMLURE DEGC BARS KJ/KGML / 

nATA SMODN / 
*RHMASSMIY +8HMIXER ,BHSPLITTER*RHSPLITMIX+BHFLASHER + 
*SHPURTFEYER, SHSETRP + BHSETOP *BHHEATER +s RHHEATEXCHe 
*QHPUMD »SHCOMpPRESR, BAVALVE *BHDTSCOL ,8HREACTOR + 

eRHUNTT PBHUNTT? ,BRUNTTS +BHUNITS + BHUNTTS 
f/f 

NATA 7ZERO/8HO000N000/ 

INTERACTIVE PROCESS DATA READER 

TNPUT/OUTPUT CHANNELS 

nest 

yee 
NRESS 
wRCOMPES 
NRCOMP1=6 

NRCOMPX=9



o
n
 

wae 

nWead 

yOM=EO 
rRTeo 

NCOMND=TA 

TECTRETUPN,EQ,1)60 TO 3530 
wRITECNW, 4500) 

RUFFER AREA AND SvySTEM CHECKS 

CALL DEFRUF(7,;80,RUFFER) 
PALL DEFRUF(8,16, FORMS) 
pat 

CALL SSWTCH(I,d) 
ta2. 

CALL SSWTCHCT, JSwrCH2) 
TECJ.E9.12G0 TO 50 

TNITTAL VALUES AND FLAGS 

NEMAY=0 

NSMAYE0 
nocOmps0 
NUSRDPTED 

ucMOREs0 

ueTored 

NPAR=O 
COLPMs0 

NDS=O 
NSLMAXS5 
NVNAMEE1O 
NSLM¥T 86 

vONVRG=O 
TTRACES4 
TUNT T S20 
nOGO=4 

1OOPNE10



INDEXED — 
NLIST=0 
NYIERO 
NNES4 

TSEQ=1 
1$0=0 
TNWEO 
NESO 
wAll=0 
TRTEOD 
TERR=O 

a
o
 

WRITFCNW, 4510) 
PEADCNR 24000) TITLE 
40 To 200 

eee INTERACTIVE UPDATER 

eee pFAD STORED DATA AND RESULTS FROM LOG FILE 

w
a
n
n
c
a
n
e
 

0 pEADCNRE,GOOO)TITIE 
DEADCNRE, 4010) NEMAX+NSMAX PNOCOMP*NSLMAX + NPAR,NCOLPMrKONVRG? 

#nOSeTTRACEsNLOOPS,NLISTONVNAME*NPROP,NOGO,IUNITSsNUSRPPT,NCTOT 
# NPROPMFTRTSTERR 
pFADCNRFE,4020)TOL 
TRCNEMAX.60,0)60 TO 54 
DEADCNRE,46000)(SNAMECT) +121 ¢NSMAX) 
DEADCNPF, 4000) CENAMECI) 2 124 ¢NEMAXK) 
rECIRT.EO.0G0 To 52 
PEADCNRF, 4000) CRNAMECT) 1 T21,¢NEMAX) 
DEADCNRF, 4010) (MONULE(I),1=1,NEMAX) 

52 DEADONRE, 6000) (VNAMECT) © 154 ¢NVNAMED 
54 rECNOCOMP,£0,0)G0 TO 58 

no 56 T=4/NOCOMP 
PEADCNRF,4000)PROPRT(111)/PROPRI (1-2) 
DEADCNRF, 4020) (PROPRTCI#J) ,-JESeNPROP) 

56 DFEADCNRE, 4020) (PRTEXTRACT J) -J=1¢NPROPX) 
538 TRONUSRPPT.EQ,02G0 TO 64



64 

120 
130 
140 

c 
C kee 

TECNEMAX,.EQ,0)G60 TO 64 
PEADCNRE, 4010) CCKPM(T,J),J51,NCOLPM),7=4 NEMA) 
DEADCNRF, 4010) (CKSEM(T 7d) J=1,5) 0121, NSMAX) 
TECNSMAX EQ,0)GO TO 48 
PEADCNRF, 4020) (SmaTRX(1),1=1,NSLMAX*NSMAX) 
TECNDBR.EQ.0)G0 To 68 
PFADCNRF, 4020) CEENCT), 134 »NPARD 
CEADCNRE, 4010) (CNEMAT(I+j),J=17€),154,NEMAX) 
TECNLIST.E@,0)60 10 70 
PEADCNRF 24010) (CNELISTCI, J) eJeleé)eT=4/NLIST) 
PEADCNRFE, 4010) (KSELAG(I),1=1,NSMAX) 
TECNPS.E0,0)60 Tn 80 
PEADCNRF, 4010) (Kps(1),1#41+NPS) 
TECTERR,FQ,0)G0 th 110 
pEAD(NRF,4020) (Enn(1),1=1,+NSMAX) 

TNTERACTIVE UPDATING COMMANDS 

VALLSO 

WRITE CNW, 115) 
FORMATC/2Xe10H COMMAND ? ) 
PFADCNR+4O00)BUFEER 
uae 
CALL COPVERC(CRsA,RUFFERSN) 

nO 120 T=1.NCOMND 
CALL COMP8CAC1) eVNAMES (144) 21 COMP) 
TECTCOMP_NE,1)60 TO 1420 
YNDEYRT 

20 To 140 
CONTINUE 
60° TO-1035 
20 To ¢ 

* 1500,4200,5000, 110,2700 

*,2000,1800.1200,1200, 900 
*, 905, 9157-920, 925, 950 
#935, 940 
*y, INDEX 

pROCESS FLOWSHEET



212 

2415 

220 

225 
226 

230 

236 

235 
236 

240 

WRITE CNW, 205) 
FORMAT(/4X+23H PROCESS FLOWSHEET DATA //2X> 

*24H NUMBER OF UNTTS IN THE PLANT: 3) 

120 
nFADCNR + GO4O)AN 
NEMAVSAN 

ht 

ncOLmMx=1 
WRITECNW, 210) 
cORMATC/2X212H UNTT NAME ¢ ) 
PEAD(NR 4OOO BUFFER 

nat 
PALL COPYER CBr A, BUFFERYN) 
TFECNE, FQ, 0)G0 TO 230 
no 245 Je1sNE 
CALL COMPBCAC1) »ENAMECJ),1COMP) 
TECTCOMP_EQ,1)260 TO 220 
CONTINUE 
29 TO 230 
URITECNW, 225) 
FORMATC/2X415H MODIFICATION | /) 

NURS 
tet=4 
60 T0235. 

NESNE S41 

TECKALL,LT.10)60 70 234 
NEMAYBNEMAX#4 
NESNEMAX 
xeNne 

rALL COPYBCENAME(NE),AC1)) 
nO 236 Jee1,NCOLDM 
wOM(NU, JK) =O 
WRITECNW, 240) 
7DMs4 
FORMATC2¥+16H INPUT STREAMS !:) 

pFAD(NR+4000)BUFFER 
need 

CALL COPVER(R,A,RUFFERAN) 
TRON. EO, 0)2G0 TO 245 
nO 2460 K=140N 
TECNSMAX.£Q,0)60 7TO 250



2465 
250 

275 
280 

285 

290 
295 

c 
C eee 
Cc 
300 
305 

TECTCOMP,EQ,.4)G0 70 255 
CONTINUE 
NSMAYENSMAX44 

PALL COPYBCSNAME(NSMAY) 1 A(K)) 
1eNSMAX 

NCOLMYENCOLMX#1 
KPMCNU,NCOLMX)2J 
CONTINUE 

vOM(NU,1)5NU 

WRITECNW, 270) 
FORMAT(2X¥,17H OUTPUT STREAMS ¢ ) 
PEAD(NR + GO00) BUFFER 
use4 

reall COPVERCR,A,RUFFER?N) 
rE(N,EQ.0) GO TO 295 
no 290 K=1)N 
rECNSMAX.£Q,0)G60 TO 280 
nO 275 J=1,NSMAX 
CALL COMPBCSNAMECJ),ACK),1COMP) 
TECTCOMP.EQ,4)G0 TO 285 
CONTINUE 
NSMAXENSMAX44 
rALL COPY8CSNAME(NSMAX) + A(K)) 
1aNSMAX 
NCOLMXSNCOLMX41 
KOMCNU,NCOLMX) Samy 
CONTINUE 
TECNCOLMXsGT.NCO| PM) NCOLPM=NCOLMX 
NLIST=0 
TECKALL.FQ@,10)G60 TO 140 
yECT LT.NEMAX)GO TO 208 
TECKALL.FQ.119G0 TO 110 
ASSTen 3300 TO KeyIT 
69 To 1020 

FOUIDMENT PARAMETERS 

WRITECNW, 305) 
FORMAT(/4X+19H UNTTS PARAMETERS ¢ 
t= 

yd



307 wRITECNW, 510) ENAMECT) 

319 cORMATC/2X,9H UNIT + +4A8/2X,22H HOW MANY PARAMETERS 9) 

PEADCNR + GO40)AN 
124N 
re(J.17.15)60 TO 325 
wRITECNW, 515) 

515 rORMATC4¥,15H ARE YOU SURE 7) 

PFADCNR« GO00) BUFFER 
ASSIGN 320 TO KALLER 
40 To 1000 

320. rE (ND. FO.1)G0 TO 307 
325 NEMATCT 22) 8J 

rECJ.£O.0)G0 TO 340 
NEMATCT +1 BNDARS4 
NPARSNPARSJ 

WRITE CNW, 330) 
330 eNRMATC2%213H PARAMETERS :  ) 

PEAD(NR 16060) CEENCK) ,KENEMAT(1¢1),NPARD 
rECKALL.FQ,.10)60 10 110 

340 ral 
rECT,LE.NEMAX)GO TO 307 
TECKALL.FG.19)60 7O 110 
TECKALL,FQ.12)60 10 2730 
ASSIGN 400 TO KExIT 
40 To 1020 

c 
C eee DOUTINE NAMES 
= 
400 120 
404 WRITE CNW, 405) 
405 cORMATC/4X%+20H UNJTS MODEL NAMES ¢ ) 

406 WRITEONW, 4615) 
415 CORMATC/2Xe42H TYPE THE MODEL NAME AFTER THE UNIT NAME #/) 

418 rat+4 
WRITECNW, 445) ENAME CT) 

420 DEADCNR 4000) BUFFER 
ust 
PALL COPYER(B,A, BUFFER ON) 
1PM=4 
TRCUSWTCH2.EQ,19G0 TO 440 

no 425 J=124 
CALL COMPBCAC1), SMODNCJ),1COMP)



WRITECNW, 430) 
430 cCORMATC/2X+58H MONEL REQUESTED NOT IN LIBRARY, PLEASE CHOOSE ANOTH 

*eR ONE /) 
£0 To 420 

435 MODULECT)#J 

446 PALL COPVYBCRNAME(T),A(1)) 

445 FORMAT (2X, A8) 
TECKALL,£Q@,10)60 70 110 

rECT.LT.NEMAX)GO 7O 418 
TRIES 

TECKALL,FQ,11)G60 70 110 
TECKALL, FQ,92)G0 TO 2740 
ASSIGN 500 TO KExrT 
60 To 4020 

C wee POMPONENTS 

500 vest 

WRITE CNW,505) 
505 FORMATC(/G4X+13H COMPONENTS + /) 

wRITeCNW,510) 
510 FORMATC2X%+57H TOTAL NUMBER OF LISRARY COMPONENTS ;) 

PEADCNR +4040) AN 
NOCOMPEAN 

vCTOT=NOPOMP 
TFECNOCOMD,EQ,0)GO TO 5795 
vad 
wueTTE CNW, 515) 

515 fORMAT(/2X+27H LrRRARY COMPONENTS NAMES 3/) 
$20 PEAD (NG + 4O00 BUFFER 

New4 

CALL COPVER(16/A,BUFFERON) 
jant 
NaN/? 
NCTSENC4HN@1 
nO $25 IeNC,NC1 
¥sKkKt? 

ped+2 
CALL COPYB(VNAMECK),ACJ)) 
CALL COPYBCVNAMECK#1) ,ACI41))



530 

os5: 

540 

545 

550 
555 

556 
559 
560 

565 

rALL COPVBC(PROPRT(I,1)4ACJ)) 

ALL COPYBCPROPRT(1,2)+ACJ4+1)) 
NCENCEN 

TECNC. LE. NOCOMP)&0 TO 54€0 
nes 

pAUSE PROPT 
a0 To 535 
PEADENRCOMP,40109NCOMP 
PEADCNRCOMP,4010)NPROP 
DEAD CNRCOMPX, 4019) NCOMPX 
PFADCNRCOMPX,4010)NPROPX 
no 540 T=1-NCOMP 
DEADCNRCOMP,4000)A(1),A62) 
PEADCNRCOMPX,4000)A(3) 
nO 540 J=1eNOCOMp 
CALL COMP8(A(1),-PROPRT(U,1) FI COMP) 
trECICOMP_NE,1)60 70 540 
PALL COMPBCAC2) -PROPRT(Y,2)+1COMP) 
rE CICOMP,EQ,1)G60 710 545 
CONTINUE 
20_T0_550 
TECPROPRT(J+3)+G6T.0,0)60 TO 550 
NCSNC+4 
DFADCNRCOMP,4050) (PROPRT CJ +M) -MES,NPROP) 

DEADENRCOMPX, 4059) (PRTEXTRACI,M) M21 ,NPROPX) 

an To 5590 

no 555 Mz35,NpROP 

DEADCNRCOMP,4050)7 
nO 554 M=1+NPROPX 
PEADCNRCOMPX, 40509272 
TECNC, FQ,NOCOMP)GO TO 5/5 
CONTTNUE 
rECNC.GE,NOCOMP)GN TO 5/75 
no 570 IT=1,NOCOMp 

rE CPROPRT(1,3)+GT.0.0)60 TO 570 
URTTE CNW, 565)PROPRTCT,12,PROPRT(I,2) 
EORMATC/2X+2A842¥,43H IS NOT A RECOGNISED LIBRARY COMPONENT NAME/ 

¥2X%,17H PLEASE CHANGE I1T/) 

PFADCNR +4000) BUFFER 
ns2 
CALL COPVER(16+A,RUFFERIN) 
PALL COPV8CPROPRT(1,1)+AC1))



CALL COPYS(VNAME(3),AC(12) 
rALL COPYB8CVNAME( I#1),A02)) 

570 CONTINUE 
£0 To 530 

575 NSLMAX=NSLMAX#NOCOMP 

577 NVNAMESNVNAME+NOCOMP4+NOCOMP 
en To 800 

c 
C wx» TYPE OF UNITS USEn CARITISH OR S.1,) 
6 
580 WRITE CNW, 585) 
285 FORMATC/2X740H WHYCH TYPE OF UNITS 2? (BRITISH OR §.1,)) 
590 _ pEADCNR+4000)BUFFER 

vat 

CALL COPVER(R,A,BUFFERYN) 
eALL COMDB(AC1) ,VNAMES(18),1 COMP) 
rECICOMP.£0,1)60 10 596 
CALL COMPBCAC1) ,VNAMES (19), I COMP) 
TECICOMP.£Q,1)60 10 597 
URITECNW, 595) 

595 cORMAT(/2Xe35H UNRECOGNISED ANSWER+ PLEASE RETYPE/) 
an Tn 590 

594 TUNT TS 20 

a0 TO 59R 
597 TUNITS=4 
598 T3STUNITS#S 

CALL COPYACVNAME CA)» VNAME2(1341)) 
PALL COPYBCVNAMECK) + VNAMEQ CI 342) ) 
call COPYS<VNAME (CR) ,VNAME2(1345)) 
TECTUNITS, £0,060 TO 59¥0 
nO 599 I=1,NOQCOMp 
BROPETC(T,5)=PROPRT(T,5)/14,.5 
DROPRT(1,6)=PROPRT(1,6)/1,8 
DROPRTCI,7)=PROPRT(T,7)/16,03 
pROPATCI,&)=pROper(1,&8)/41,8 
ORTEXTRACI +1) =PRTEXTRACI,1)/4 8 
TECPRTEXTRACT»1) 69,0, 0) PRTEXTRACT/ 5S) = (PRTEXTRACI,5)=3220)/1,8 
PRTEXTRACI +BY SPRTEXTQACI, 89/18 
ORTEXTRACI»29)=PRTEXTRACT + 299/1.8 
nn 509 J=14,19



pROPET(1,J)=PROPRT(1,J)*2.3525 
599 CONTINUE 
5900 rFECKALL.FO.12)60 TO 2750 

TECKALL.GT.9)GO TO 110 
ASSIGN 600 TO KExtT 
an To 4020 

c 
C eee cTREAMS SPECIFICATIONS 
c 
600 Teo: 
604 WRITECNW,605) 
605 FORMATC/4X+25H STREAMS SPECIFICATIONS 3 / 

*2X)14H INPUT STREAMS 3) 
607 yetet 

TECKSEM(1,2).6T,0)G0 TO 625 
WRITEENW, O10)SNAMECT) 

6410 FORMAT(/2X+8H STREAM «AB/) 
612 vun4 

ris (pet) #NSLMAX 

nO 620 Jst+NSLMAX 
wank? 
WRITECNW, 675) VNAMECK), VNAMECKS1) 

615 FORMATC2¥,2A8,5H 2) 
620 PEADCNR +4040) SMATRXCI4 40) 

TECKALL.»GT.9.AND, KALL,LT.12)60 TO 110 
625 TECT -LTANSMAXIGO TO 607 

wRITeECNW,635) 
635 FORMATC/2Xe18H ITERATE STREAMS ¢ /) 

nO 645 1=1,NSMAX 
TECKRFLAG(CT).NE.2)G60 TO 645 
WRITECNW,610)SNAMECT) 
vent 

14 (tH1)eNSLMAX 

no 640 JeteNSLMAYX 
yek+? 
MRITEONW, OT5S)VNAME CK) »VNAME CK O17) 

640 DEAD CNR +4040) SMATRX (1144) 
645 CONTINUE 

TECKALL.GT.9)GO TO 140 
ASSIGN 700 TO KExtT 
49-Tn 1020



f00 

705 

710 

720 

735 

740 

745 

750 

755 

760 

765 

770 

TECLOOPN LT,1)60 7O 735 
WRITECNH, 705) 
EORMATC/4X+22H SYMULATION CONTROLS 3/) 
wRITFONW, 710) 
EORMATC2X%+31H MAXIMUM PERCENTAGE TOLERANCE 3) 
READ ENR? 4040) TOL 
TOLeTOL/100, 
WRITECNW, 715) 
FORMATC2X,26H MAXYMUM NUMBER OF LOOPS : ) 

READCNR + 4OGD)AN 
NLOOPS=AN 
WRITECNW, 720) 
FORMAT(C2X+37H IS A CONVERGENCE PROMOTER REQUYRED 9) 
ASSIGN 725 TO KAILER 
PEADCNR +4000) BUFFER 
20 Tn 1000 
TECNO,E®.1)G0 TO 735 
WURITECNH, 730) 
EORMAT(2X¥+19H TYPE OF PROMOTER 3) 
PEADCNR + 4040) AN 
vONVRGEAN 
WRITE CNW, 740) 
FORMAT(2X+22H IS TRACING REQUIRED 7?) 
READCNR + GOOO)RUFERR 
ASSIGN 745 TO KAILER 
en To 1000 

tECNO,E@.1)G0 TO 755 
URITEONW, 750) 
FORMAT(2¥e23H FREQUENCY OF TRACING $) 
PFADCNR +4040) AN 
TTRACESAN 
TECLOOPNLT.1)960 TO 770 
WRITECNW, 760) 

FORMATC2X+26H IS NOGO OPTION REQUIRED 7) 
nEAD(NR,4000)BUFFER 
ASSIGN 765 TO KALLER 
20 To 1000 
NOGO=1<N0 
40 To 780 

URITECNW, 775)



775 CORMAT(2X+31H PLANT FLOW DIAGRAM SEQUENTIAL / 

49%, 34h NO CONTRO! PARAMETERS REQUIRED /) 

780 assign 110 TO KExIT 
eo To 1020 

c 
C x4% 1SER=PROVIDED PROPERTIES 

Cc 
800 WRITEONW, 815) 
815 ENRMAT(/2X%266H DO YOU WISH TO ADD OTHER COMPONENTS NOT IN THE PEET 

#paCK LIBRARY 2) 

pEAD(NR + 4000) BUFFER 
aSST@n 820 TO KALLER 
ao To 1000 

B20 1ECNO,F8.1960 TO 851 

URITECNW, 825) 
825 FORMATC/2X%+16H HOW MANY MORE 2) 

nFADCNR24040)AN 
NCMOPESAN 
WRITECNH, 8S0) 

850 FORMAT(/2X+19H COMPONENTS NAMES 2) 
130 

835 DEADCNR + 4O00)BUFEER 
uen4 
PALL COPVER(16+A,RUFFERIN) 
JENVNAME@4 
vaNOCOMP4L 
nO B40 I=1 Nee 
vake4 

ade? 
PALL COPVBCVNAMEC J) /ACT)) 
PALL COPYBCVNAME(J+1),A0T41)) 
PALL COPYBCPROPRT(K,1)4ACI)) 

840 CALL COPYBCPROPRT(K,2)4AC(1+1)) 
NVNAMESNVNAMEEN 
NEN/2 
Palen 

reCL. iT NCMOREIGO TO 83> 
need 

842 PAUSE USRPT 
20 TO 843 

84% pFADCNRCOMP1 »4010)NCOMP 
PROD HNOROP



PEADECNRULOMPT,4U00)A(1)2AC2) 
v=NOcoMP 
nO 844 J=ils+NCMORE 
eek e4 

cALL COMPBCA(4),pROPRT(K,1)21COMP) 

TECTCOMP.NEL1)GO TO 844 
CALL COMPBC(AC2),pROPRT(K,2) 4 1COMP) 
TECT COMP, £0,1960 TO R45 

B44 PONTYNUE 

60 Th 846 
845 TECARS(PROPRT(K,3)),6T.U.0)G0 TU 846 

NCENC#H4 
PEADCNRCOMP1 +4050) (PROPRT(K+M) eM=3,/NPROP) 
eo To B4R 

846 nO 847 M=3,NPROP 
847 pEADCNRCOMP1,4050)Z22 
848 CONTINUE 

TECNCL GE NCMORE)GO TO 850 

nO 849 I=NOCOMP+4 ,NOCOMP4+NCMORE 
TECARS(PROPRT(1,3)),6T.U.0)G0 TO gay 
WRITECNY,565)PROPRT(1,12,PROPRTC(I,2) 
PEADC(NR+4OOO)RUFFER 
a2 
CALL COPVERCB,A,BUFFERINY 
CALL COPV8CPROPRT(I,1)+A(1)) 
CALL COPY8CPROPRT(1,2),AC2)) 
ts (NSLMAY#I) #2=4 
CALL COPYBCVNAMEC J), AC12) 
CALL COPVBCVNAMECJ+1),A62)) 

849 CONTINUE 
20 To &42 

850 NVNAMEENVNAME+NCMORE+NCMORE 
uCTOTSNOCOMP+NCMORE 
NSLMAX=NSLMAX#NCMORE 
TECNDROP1,GT,NPROD)NPROP=NPROPI 

654 WRITECNW, 852) 
852 EORMAT(/2X+49H DO YOU WISH TO INPUT ANY ADDITIONAL PROPERTIES 2?) 

PFADCNR+4O00) BUFFER 
ASSIGN 853 TO KAILER 
ao To 1000



85% TF ONO, FQ@.1)G0 TO 290 
WRITEOCNW, B55) 

855 EORMAT(/2X+54H HOW MANY OTHER PROPERTIES FOR COMPONENTS IN LIBRARY 

*? ) 
pFEADCNR + 4040) AN 

NUSRPPTEAN 

TECNUSRPPT,EQ,0)G0 TO 8/5 

WeTTECNW, 860) 
860 cORMAT(C/2X%+42H TYPE PROPERTY DATA AFTER COMPONENTS NAMES /) 

no 870 I=1,/NOCOMP 
WRITECNW, 865) PROPRT(1,12,PROPRICI,2) 

865 FORMAT C2¥,2A8) 
PEAD(NR 14060) CUSFERPPT(1 4d) ,J=1/NUSRPPT) 

870 CONTINUE 
875 TECNCMORE.E9.0)G0 TO 890 

WRITECNH, BBO) 
880 EORMATC/2Xe47H HOW MANY OTHER PROPERTIES FOR NEW COMPONENTS 2) 

PEADCNR + LOGO) AN 
NUSR2SAN 

TECNUSR2.LT,1)60 TO 580 
WRITECNW, 860) 
1 =NVNAME=2*NCMORE@1 

nO 8285 I=1,NCMORE 

rel*? 

t2NOCOMP4! 

WRITECNW, B65) VNAMECL) ,-VNAMECL4#1) 

885 DEADCNR +4060) CUSERPPT(J 1k) -K=1 7 NUSRE) 

TECNUSRE, GT, NUSRPDT)NUSKDPTENUSRE 
890 1ss1 

rALL SSWTCHCJSr IS) 

rECTS FQ. 1)WRITECNW,895) 
895 EORMATC/2X+43H MAKE SURE YOU UPDATE YOUR STREAM GUESSES 1/) 

40 To 580 
Cc 
C xxx RACE 

c 
900 TECNGT.1260 T0905 

TTRACESO 
60 To110 

908 need 
CALL COPVER(8,A,RUFFERIN) 
TTRACESAC2)



UY wee FONVERGENCE PRUMOTER 
c 
905 TE(N.GT,2)960 TO 940 

vONVeEGEI 
60 Tn 110 

910 need 

rALL COPYER(8,A,RUFFERIN) 
“KONVRGEA(S) 
60 To 110 

c 
C wx» TOLERANCE 
Cc 
915 need 

PALL COPYERCR,A,RUFFERIN) 
TOLEA(3)/100, 
60 To 4110 

c 
C eee NUMBER Of LOOPS 
c 

920 used 

call COPYER(8sA,BUFFERAN) 
nL OOPSeAC2) 
e0 To 119 

c 

C wee rYPE OF UNITS USen 
c 

c PRITTSH UNITS 
925 TUNT TS20 

wALL=10 

60 To 598 
c So), TUNES 

930 TUNT TS=4 

KALL=10 
40 To S98 

Cc. 

C s** MPTION TO GO ON oR STOP TF A LOUP FAILS TO CONVERGE IN THE 
C wee eDECTFIED NUMBER OF LOOPS 

c 60 ON CKEEPON) OprION 
935° yO0G0=0



eo To 110 
: eTOP RUN C(NOGO) OPTION 
940 noGO=1 

an To 110 

Cc 
C eee CHECK ON YES/NO ANSWER 

¢ 

1000 we4 
PALL COPYER(&sA,BUFFERIN) 
CALL COMPBCAC4) -VNAMES(1) + TCOMP) 

TECTICOMP.£9,1)GO TO 1010 

ALL COMPBCA(1),-VNAMES (2) + 1COMP) 

reE(TCOMP_EQ,1) Go TO 1015 

wRITECNW, 1005) 

1005 fcORMATC/2Xe21H PLEASE RETYPE ANSWER/) 
PEADCNR+4OO0)RUFEER 
20 To 1000 

C wwe nO = 0 TF ANSWER IS YES 
1010 nod 

eo TO KALLER 

C +** yO = 4 TF ANSWER IS NO 
1015 wort 

20 To KALLER 

C wee EXIT OPTION 

1020 wRITEcn,1025) 
1025 ecORMATC/2X+7H EXYT 7) 

nFADCNR+ 4000) BUFFER 
ASSIGN 1030 TO KALLER 
40 To 1000 

1030 yFCNN,FQ.0)G0 To 3000 
ef To KEyIT 

C ees FRROR MESSAGES 

1035  wetTecnW,1040) 
1040 eORMAT(/2X+36H UNRECOGNISED COMMAND+ PLEASE RETYPE/) 

60 Tn 110 
4045 weITRCNW,1050) 
1050 cORMATC//2X,40H COMMAND NOT YET ALLOWED IN USER CONTEXT//) 

eo To 110



7 

1200 nn 1205 151,40 
CALL COMPBC(AC2) + VNAMES(614+1),2 COMP) 
TECTCOMP.EO,4)G0 TO 4210 

1205 rONTINUE 
eo To 1035 

1210 vALL=10 

£0 TO €1400,3500,1500,1€15,1235,5500, 800,700,155071250),1 
Cc 

C wee CHANGE STREAM =8o 
Cc 

1215 no 1220 te4,NSMAK 
eALlL COMP8CA(N),-SNAMECI),ICOMp) 
TECTCOMP.EQ,1)G0 TO 4228 

1220  rONTINUE 

tet 

1222 wRITECNW,1225)A(N) 
1225 FORMATC/2X+AB8+2X,65H TS NOT A RECOGNISED STREAM NAME, PLEASE RETYp 

Pe THE STREAM NAME/) 

PFADENR GO00) BUFFER 
nat 

CALL COPYERCR,A,RUFFERIN) 
40 To .(1215,1515) 0 

1228 weITeCNW,1229) 
1229  enRMaT(/) 

ao To 612 
c 

C eee CHANGE ROUTINE =<. 
Cc 

1235 nO 1240 1#1,NEMAy 
eALL COMP8CACN) -ENAME(I),1COMP) 
TECTCOMP.EQ,4)G0 10 4245 

1240 PcONTINUE 

ASSTGN 1235 TO KTYPE 
1242 wWRITRONW, 12464) ACN) 
VeGG  FORMATC/>X+ AB, 2X,60H TS NOT A RECOGNISED UNIT NAME> PLEASE RETYPE 

* THE UNIT NAME /) 
CEADCNR  4OOO) BUFFER 
nwt 

CALL COPYERCR,A,RUFFER ON)



1245 

C eee 

1250 

1255 

1260 
1265 

1270 

1275 
1280 

1285 
1290 

1295 

c 
C eee 
= 

a0. TO KTYPE 

T2I=t 
eo Tn 404 

CHANGE PARAMETERS “=~ 

rALL COMP8CA(1),VNAMES(12),1COMP) 

TECTCOMP.E0,1)G0 7O 1310 
no 1255 181,NEMAX 
CALL COMPS CACN) -ENAMECI)D,ICOMP) 
rECTCOMP_E9,1)60 10 1260 
CONTINUE 
ASSIGN 1250 TO KTYPE 

20 TO 1242 
WRITE CNW, 1265) 
FORMATC/2Xe16H PARAMETER NO, 3? 
PEAD(CNR +4040) AN 
ye AN 

rp=0 

rECJ.FO.0)G0 TO 140 
TECJLLE,NEMATC(1,2)260 TY 1290 
TNSJ=eNEMATCI,2) 

NDARENPAR+ID 
TECT _GE.NEMAX)GO TO 1290 

veNEMAT(1 +1) 4+NEMATC(I,2) 

no 1270 1 BKyNPAR@ID 
FENCL#ID)#EENCL) 
nO 1275 LET+NEMAX 
TECNEMAT(CL»1).GT, NEMAT(I,1)NEMATC(L*#1)=NEMATCL*1) 41D 

CONTINUE 
CONTINUE 
nO 1285 (ek, K+lD=4 

FENC)) 20,0 

tENEMATCTs1) 4371 
WRITECNW, 1295) EENCL) 
FORMATC2N+FI5,4,3H 2) 
rFADCNR» 4O40)EENCI) 
NEMATCT +2) SNEMAT(T 2) 410 

40. To 1260 

rHANGE UNIT



1302 

1306 

1306 

C kee 

1340 
1320 

1530 

1340 

Coney 

1350 

1355 

C kee 

1490 

1405 

1410 

FALL COPVBCAC12,805)) 
TECTCOMP_NE,4)GO TO 4306 
nO 1304 J*1,NEMAY 
rALL COMPBCAC1),FNAME(J),1 COMP) 
TECICOMP.EQ,1)GO TO 226 
CONTINUE 
ASSIGN 1202 TO kTyPE 
¢0 To 4242 
WRITECNW,1229) 
70th —s ss 

INPUT PARAMETERS 

CALL COPYB8CAC1),A¢4)) 
nO 1330 151,NEMAY 
PALL LOMPBCAC{) + ENAMECI), 1 COMP) 
TECICOMP.E9,4)G0 TO 1340 
CONTINUE 
ASSIGN 1320 TO KTyPE 
ao TO 1242 
vALL=10. 
a0 To 307 

CHANGE COMPONENTS 

TECNOCOMP.EG,0)GO TO 500 
no. 1255 12#1,NOCOmp 

pROPRT(I,3)=0,0 
420 To 500 

CHANGE ALL 

no 1405 181,7 
CALL COMPBCAC3) -VNAMES (E641), 1COMp) 

TECT COMP. EQ,4)G0 TO 4410 
CONTINUE 

40 To 1035 

wOllat4 

60 TO (5500,800,700,500+300,400,600),7



C tee 

1500 
1504 

1505 

15410 

Cowee 

$545: 

1520 

1525 
1530 

4535 

1540 

C 
C wee 
c 
1550 

1555 

1560 

1565 

TYPE 

NWN U4 

no 1505 121,10 
CALL COMPB(AC2) »VNAMES (2441), 1COMP) 

TECTCOMP.E@,1)G60 TO 1510 
PONTINUE 
ao To 1035 
wALL=12 

a0 TO €1700,2521,1600,1245,158011650,4045,2435,1670,1550),1 

TYPE STREAM === 

nO 1520 Te1,NSMAY 

rALL COMPBCACN) -SNAMEC(I1),1COMP) 

rECICOMP.EG,1)960 TO 4525 
CONTINUE 
tae 
40 TO 1222 
URITECNH, 1530 ACND 
FORMAT(/2X27H STREAM 1@XrA8/) 

+ EES 
11 =p 91) eNSLMAX 

nO 1535 J81,NSLMAY 
11 5N442 
WRITE CNW, 1540) VNAMECJ4) PVNAMECUT#4) eSMATRXCI4 4d) 

FORMAT (2X+2A872X, 615.5) 
ao To 110 

TYPE PARAMETERS ==" 

no 1555 181,NEMAy 

PALL COMPBCACN) »ENAME(I),1COMP) 

TE CTCOMP,EQ,1)60 TO 1560 
CONTINUE 

ASSIGN 1550 TO KTYPE 
20_Tn 1242 

VeNEMATCT +1) 
MaNEMAT( 142) 
WRITEONW, 1565 )A0N) OM 

cFORMATC/2X+7H UNIT rA6,2XK+5H MAS ,13/11H PARAMETERS 
yECM_FO.0)2GO TO 440 

)



60 TO 1710 

C wee TYPE ROUTINE === 

1580 no 1585 121,NEMAy 
ALL COMPBCACN) -ENAME(I),1COMP) 
TECTCOMP,EQ,1)G60 TO 1590 

1585 PONTINUE 
ASSIGN 1580 TO KTyPE 
40 TH 1242 

1390 wRITECNW,1S95) ACN) /RNAME(I) 
1595  EORMAT(/2X+6H UNTT ,A8/24H IS REPRESENTED BY MODEL? 2x,A8) 

20 To 110 
Cc 

C wee TYPE UNIT =ae 

Cc 
1600 nO 14605 1#1,NEMAy 

CALL COMPBCACN) ,ENAMECI), ICOM) 
TECTCOMP.EQ9,1)G0 TO 4610 

1605  frONTINUE 
ASSIGN 1600 TO KTyPE 
nO TO 12h2 

1610. wRITECNW,1615) ACN) 
1615 eORMATC/2X+6H UNtT ,A8/) 

nO 1620 J=2,NCOLPM 
IKEKPMCT, J) 
rECJK,LE,0)GO TO 1630 
1Veb—4 

1620  \WwRITF(NW,1625)J1,SNAME (UK) 
1625  eQRMATC2¥:18H INPUT STREAM NOwel2,réx,A8) 
1630 nO 1435 KEJ,NCOLDM 

HKSTARSCEPMCT KD) 
rECJK.E®,0)G60 TO 110 
11 Ke sed 

1635 wRITECNN,1640)d1,5NAME (JK) 
1640 EQRMATC2%+18H OUTPUT STREAM NOwel2,2xX,A8) 

460 To 110 

C xe* TYPE PREFERRED AND ITERATE STREAMS



1650 

1655 

16460 

1665 

C eke 

1670 
1675 

1680 

1685 

1690 

1695 

C kee 

c 
1700 

1705 

17410 

C oeee 

1890 

WRITECNW,1655) 
EORMATC//4X,30H PREFERRED AND ITERATE STREAMS /) 

nO 1465 T31,NSMAX 
tECKSELAG(ID.NE,2)G60 TO 1665 

WRITECNW,1550)SNAMECT) 
peed 
11301 =1) #NSLMAX 
nO 1460 Ket NSLMAY 
isd 42 
WRITE CNW, 1540) VNAMECJ) eVNAMECS*#12,SMATRXCIITFK) 

CONTINUE 

40 To 110 

TYPE COMPONENTS 

WRITE CNW, 1675) 

cORMATC//4X,11H COMPONENTS /) 
TECNOCOMP,EQ,02G0 TO 16865 
rECNCTOT. EO, O)NCTOTSNOCOMP 
no 14680 JST NCTOT 

WRITECNW,1690)PROPRTCA11) ePROPRT Cre) 

ao TO 110 

WRITE CNW,1695) 
eo TA 410 
FORMAT(2X,2A8) 
FORMAT(/2X+26H NO COMPONENTS READ IN YET /) 

TYPE ALL #e% 

no 1705 12147 
CALL COMPBCAC3) ,VNAMES (4641) -1COMP) 

reECTCOMP.EQ,1)G0 TO 1710 

CONTINUE 
20 To 1035 

KALL=10. 
a0 TO (165071045, 2435,1070,231642375, 2180) 01 

oRINT = PRINT atl 

NUWENW2 
40-TO 1504



1850  wRITECNW,1855) 
1855 sORMATC2X/'TYPE THE ERROR PERCENTAGE AFTER THE STREAM NAME'/) 

~ BO 1865 TS1+NSMAX 
WRITECNH,1860)SNAME(T) 

1840 cORMAT(2¥+A8) 
PEADCNR,4OGODERR (GY) 
ERRCT)SERRCID/100, 

1865 eoONTINUE 

20 To 110 
c 
c nATA ECHO 
c 

2000 FONTINUE 
2001 wRITECNW4 +2005) TITLE 
2005  EORMATC/////I1K,10AB/1 KIBO CHD) 

ASSIGN 2015 TO KalLlerR 
ao To 3000 

2045 wRITECNW1 42020) 
2020  cORMATC//10X,15H PROCESS MATRIX/14X114 (HH) /) 

nO 2410 181 ,NEMAX 
TECKDM(1,1), 60.0960 TO £110 
URITECNW1 +2035) ENAMECT) 

2035 cORMATC/40X,13H UNIT NAME : ,48) 
nO 2070 J#2,NCOLDM 
WKeKDMCI,J) 
rECIK.LT.1)0G0 TO 2075 
11eJ—4 

2060 weRITE(NW1,2065)J51,SNAME (JK) 
2065 cORMATC(15X+18H INPUT STREAM NOwe12-5x,A8) 
2070 fONTINUE 
2075 nO 2405 Kad,15 

1kKeT ABS (CK PMCT,K)) 
rECIJLLT.19G0 TO 2110 
1S KaeJs a1 
WRITECNW1221002K4,SNAMEC JK) 

2100 FORMAT(15X,18H OUTPUT STREAM NO.rt2e5y,A8) 
2105 Pf ONTINUE 
2110 rONTINUE 
2195  wRITRONW £2120)



2120 

2140 

2150 

2170 
2175 
2180 
21as 

2230 

2255 
2260 
2265 
2270 

2295 

2540 

peas 

FORMAT(//10X+14H PLANT FEEDS 3 /41X/43C1H*)/) 

nO 2440 121, NSMAX 
TECKSEM(T»2).E8,0, AND, KSEM(1, 3) ¥NE.O) 

HURT TECNY4 +2775) SNAMECT) 

rONTINUE 

WRiTRONW4 22150) 

CORMATC//10X,16H PLANT OUTPUTS $ /14X015¢1H#)/) 

no 2470 181 eNSMAX 
TECKSEM( 1,3). 69,0. AND. KSEM(1,2) NE.O) 

*#uRTTE CNW, 2175) SNAMECT) 
CONTINUE 
FORMAT(T4KsAB) 

wRITeE(NW422185) 

CORMATC//10X,14H STREAM MATRIX/11X013C1H*)) 

NILMSENSMAX/5 
NMENSMAX=NLM&S 
TECNLM,LT.12G0 TO 2270 
T1s=2 

nO2265 181,NLM 
yisltes 

1251142 

wRITEONW4 12230) CSNAMECK) ,KEI1,1¢€) 

FORMAT(//32X.3(7K,AB)/) 

ss4 
nO 2260 JS1sNSLMAX 
14ad1 42 
RITE CNWA »2255) VNAMECJ1),VNAMECU141), CSMATRXC (L914) #NSLMAXGI) 

o> ER Fes. 
FORMAT(14X+2ABr4X,35F1529) 
rONTINUE 
CONTINUE 
1TECNM,FO.0)G60 TO 2515 
NIMetwNLM+4 

WURTTECNW4 62230) CSNAME CK) »KENLMANSMAX) 

14564 
WRITEONW4 12295) 
FORMAT C10X) 
nO 2310 JRTeNSEMAX 
42d 142 

RITE CNW 12255) VNAME(J1) ) VNAME CIT 41), CSMATRXCCL™1) *NSLMAX 4d) 

+. LSNLM,;NSMAX) 
ye(Kal!.@7.93960 TH 119



2325 

2330 

2540 

2350 

2370 
2340 
2375 
2378 
2380 

2386 

25R5 

2387 
2588 
2390 
2395 
2400 

2405 

2415 

TECNPAR.GT.0)GU TH 2330 
WRITEOCNW4 +2325) 
FORMATC/10X+504 w* NO PARAMETERS HAVE BEEN GIVEN FOR THE UNITS *e 

¥TY 

69 TO 2375 
NO 2760 TST, NEMAX 
tsNEMaT(r,1) 
vaNEMaT(t,2) 

TECK.FQ,0)GO TO 2350 

Keke t= 
WRUTECNWI +2340) ENAMECT) + CEENCLI eLedeKy 
FORMAT (/40X%¢ABr 2x, 4F45.9,70/20K04F15,5)) 
no Tn 2340 
WRITECNW4 +2570) ENAMECT) 
FORMAT(/10X+A8+5X,'HAS NO PARAMETERS!) 
CONTINUE 
re (KALL.GT.9)GO0 70 110 
WRITEONWY £2380) 
FORMAT(//10X+25H UNITS AND MODELS NAMES/14X-22(1He)/) 
TECIRT.GT.LO2GO To 2385 
WRITE CNW4 +2386) 
FORMAT(/40X+38H ww MODEL NAMES HAVE NOT BEEN GIVEN #e /) 
60 To 2400 
no 2390 151,NEMAx 
CALL COMPBCRNAME(Y),7ERU,I1COMP) 
TECECOMP_(EQ,1)G0 TO 2387 
WRITE CNW4 +2395) ENAME(T) »RNAMECI) 
a0 Th 2390 
WRITE CNW4 se 2388) ENAMECT) 
FORMATC1OX+*UNITH,2X,48+2%," HAS NO MODEL ASSIGNED To IT+) 
CONTINUE 
FORMATCINX+6H UNTT ,2¥sAR+2X,24H REPRESENTED BY ROUTINE 12X7A8) 
TECKALL.GT.9)GO To 110 
wRITEONWT 2405) 
FORMAT(//10Xs19H PRORLEM DIMENSIONS/44X,18(1Hw)/) 
WRITE CNH 12645) NEMAX,NSMAX/NOCOMP,NSLMAX 
FORMAT(C/40X,18H NUMBER Ue UNITS & ,1g 

1770X,20H NUMBER of STREAMS = ,16 
2/10X,24H NUMBER OF COMPONENTS © ,72 
3/10X,47H STREAM LENGTH = 419



2435 

2640 

2450 

2465 
2470 

2480 
2485 

24846 
2499 

2495 

2497 
2498 
2500 

2510. 

2515 
2520 
2524 

2530 

2540 
2545 

2570 
2575 

2590 
2595 

*) 

TECLOOPN LT.129G0 TO 2480 
WRITE ONW4 22440) 
EORMATC//10X%210H PROBLEM CONTROLS/11X,16¢04H*)/) 

WRITE CNW 22450) NLOOPS,TU 

EARMATCIOX+ 34H MAXIMUM NUMBER OF LOOPS ALLOWED = -15/ 

49%,20H TOLERANCE ALLOWED = 7F10.5/) 

TECKONVRG,GT,02G0 TO 2460 
WalTECNW4 22470) 

CORMAT(10X/ 29H CONVERGENCE PROMOTER NOT SET) 

20 To 2400 

WRTTECNW4 22485) KONVRG 
FORMAT(10X,25H CONVERGENCE PROMOTER NOw,T2e4H SET) 

ao To 2490 
WRITECNWA £775) 
TECTTRACED 2510124695 12690 

watTe(nW1 +2500) 

ao To 2520 
WRITECNW1 224698) 1 TRACE 

EARMATC1OX017H TRACE SET EVERY +13/6H LOOPS/) 

EORMAT(19X+/23H TRACE SET ON ALL UNITS /) 

a0 TH -2520 
weTTECNW4 22515) 

FORMATC1OX/24H TRACE OPTION NOT SET /) 
rECKALL.GT.9)GO TO 110 

TECNLTST.GT.U)GO TO 2540 

WRITECNW1 22530) 

EORMATC/410X,28H CALCULATION ORDER NOT GIVEN/44Kr27(1H#)/) 

60 Tn 2620 
WRITECNH4 42545) 
CORMATC(/10X218H CALCULATION ORDER/11X,17¢1H*)) 

TSEQ=2=NELIST(1+2) 
no 2415 781,NLIST 
TS2ENELISTCI,2)/2 
rE ¢TS2=1S69)2570,2605,2290 
WRITECNW4 22575) 

cORMAT(C/12X,45H SEQUENTIAL SET/) 

TSEQ=0 

20 To 2605 

URITECNW4 22595) 

EORMATC/12X,13H RECYCLE 100P/) 
weE Ont



2645 rONTINUE 
2620 rECKALL.»£Q@,12)60 TO 440 

URITECNW4 +2625) 
2625 cORMATC////30X017H END OF DATA ECHO /34K,16(4H*)///) 

TECINWLEO,1)G60 Th 2630 
TNWRA 
NWENWA 
NWT SN W2 
ao To 2004 

2630 nWwIENw 
TNWEO 
£0 To 110 

  

C ee CALCULATE (STORE THE DATA) 

2700 valtl=12 
TERREN@2 
TECNDAR.GT.1)G0 TO 2730 
WRITECNW, 2725) 

2725 ENRMATC/2X016H Hee WARNING Hee/ZX, 39H Hee PARAMETERS LISTS NoT Yer T INPUT *ae/) 
60 To 300 

2730 TECIRTLEQ,19G60 To 2740 
WRITFONW, 2735) 

2735 FORMATC/2X046H Hee WARNING *ee /2X155q Hee MODELS NAMES NOT VET IN 
NDOUT xee/) 
20 To 400 

2740 yECNCTOT,GT,0)GO 70 2750 
URITECNW, 2765) 

27645 cORMAT(/2X+16H *ee WARNING *#e/2X,59H *ee COMPONENTS NAMES NoT Yer 
TOINPUT ews) 
60 To 500 

2750  ECNLIST.GT,.0)G0 TO 2R00 
WRITECNW,2755) 

2755 EARMATC/2X%+16H eee WARNING Ree/ 2X, 45H Rae COMPUTATIONAL SEQUENCE wy 
NoT VET INPUT #¥wsy 

ao To 3300 
2800 WRITECNW 2805) 
2805 EORMATC/2X+60H *ee ALL DATA AVAILABLE AND WILL BE STORED FOR LATER



Rp USE w**/2X,46H wae* THE EXECUTIVE PROGRAM IS BEING LOADED **%//) 

TRONLTST, GT,0260 TO 3040 

ASSIGN 3040 TO KALLER 

C 
C wee nATA LOGGER 
€ 
C wee PREATING THE STREAM CONNECTION MATRIX 

C 

3000 no 3005 151,NEMAX 
nO 3005 J#143 

5005 vseMcr,J)#0 
no 3035 1e1,NEMAY 

rE CKOMC(I,1),£Q.0960 TO 5055 
pekKPm(T +4) 
nf 3930 x=2,NCOLPM 

rE CKOMC(T,K))3015,3035,5040 
3040 ,=2kKPmM( Tek? 

KSEMC(L, 398d 
69 To 3025 

3045 1a=Kpom(T,K) 

KSEMCL, 2) 50 
3025 vSEMe(L, tet 
30390 rONTINUE 
3035 Pr ONTINUE 

TECINDEX,EG,3)G0 TO 30460 
eo TO KALLER 

eB 
C we ENDING THE DATA 7O THE LOG FILE 

c 
3040 pAUSF FILEA 

2 Tn 3045 
5045 wRITRECNWE?GOOOI TITLE 

WRITE CNWE? 4010) NEMAX»NSMAKsNOCOMP,NSLMAX+NPAR*NCOLPM,KONVRGs 

ev DS eT TRACE NLOUPS NLISTPNVNAMEPNPROP,NOGO,IUNTTS»NUSRPPT »NCTOT 

* NPROPX + TRT+ TERR 
RITE CNWE, 4020) TOL 
WRITE CNWE 24000) (SNAMEC(I),1=1,NSMAX) 

WRITE CNWE, 4000) CENAME CI), 1=1,NEMAX) 
re(1tRT,£0.0)G60 To 3060 
WRITE CNWE 24000) CRNAMECI), 151 ,NEMAX) 

WRITE CNWEs4010) (MODULECI) +151, NEMAX? 
SHAN violTe (NWE, 6000) C(VNAMECI2, 121 ,-NVNAMED



SS EE EY ERE DENS TI OT RUN IR) 
WRITE CNWE P4020) COROPRT CI, J) + Je5e+NPROP) 

3070 WRITE CNWEs4020) CoRTEXTRACI +d) pJ=1,NPROPX) 
S080 TE CNUSRPPT,FQ,0)60 TO 3100 

nO 3090 1=1,NCTOT 
S090 WRITE CNWE +4020) CUSERPPT (1+) ,J=1 e¢NUSRpPT) 
3100 wRITRONWE +4010) CCKPMCT rd) J=4,NCOLPM), 181 ,NEMAX) 

WRITRONWE 46010) CCKSEMC17J),3=445),154,NSMAX) 
5110 WRITE CNWE +4020) (SmMATRX(1) +124 ,NSLMAXHNSMAX) 
5120 rECNDAR.IT.1)G0 To 3130 
URTTECNWE 24020) CEENCT)s1=1,NPAR) 
WRITECNWE +4040) CONEMATCI, J) eJ=102)+1=4 +NEMAX) 

5130 re(NITST.EQ,0)G0 TO 3140 
URITECNWE? 60102 CONELTST (Ted) ,J®172) + T=1,NLIST) 
WRITECNWE 64010) (KSFLAG(L) + 1=1,NSMAX) 

3140 TECNPS.E9,0)G0 To 3445 
WRITE CNWE 14010) (uPS(1)+1=1,NPS) 

3145 rECIERR.LFQ.0)G60 TO 3150 
WRITE CNWE 24020) CERR(T)+1=1,+NSMAK) 

= 
c 
3150 TFCINDEX.EQ, 3)G60 TO 3169 

TRETURNE=1 
TECISWTCH2,EQ.1, AND, TPM+EQ.1) RETURN 
stop 

3160 oAUSE FXIT 
Cc 
¢ 
c 
Co xee 1/SER=PROVIDED CALCULATION ORDER 
c 
3300 wRITECNW, 5305) 
3305 fORMAT(/2X+50H DO YOU WISH TO INPUT YOUR OWN CALCULATION ORDER ? 

*y 

ASSIGN 3310 TO KALLER 
PEADCNR + 4OOO) BUFFER 
40.TO 1000 

3340 1ECNO.FO,19G0 To 3500 
3342 wRITECNW, 3315) 
3345 FORMATC/OX+BH ORDER 2 /)



3320 

3325 

3330 

3335 
3340 

3345 

3350 

3355 

3360 

3365 

2I9A 

DFADCNR+ 4000)BUFFER 
weet 

PALL COPYER(B,A, BUFFER IN) 

ts4 
PALL COMP(1,AC1), 42 VNAMES (3) 1) 
TECT_NE.4)G0 TO 3330 
TSEQs? 
1SQs4 
40 To 3335 

ta 
call COMD(1,AC1),42VNAMES(4) 44) 

TECT_NE.2)GO TO 4355 
TSFQ=1 
1sast 
TECNNE.LT.2)G0 TO 3340 
NELISTONNE=1,2)53 
nO 3365 J51.N 

TECISO.NE.1)G0 To 3345 

18Q20 
anton 3365 
nO 3350 Ks1,NEMAX 
PALL COMPBCACJ) -ENAME CK), 1COMP) 

rECTCOMP,£0,1)G0 7O 3360 

CONTINUE 
WRITECNW, 3355) ACI) 
cORMATC/2X+ABL2X, 30H TS NOT A RECOGNISED UNIT NAME / 

+X, 40H PLEASE RETYPE JUST THIS UNIT NAME AGAIN/) 

OFAD CNR 4000)BUFFER 
ua 

PALL COPVER(R,B,BUFFERYM) 
PALL COPYBC(ACJ),8¢1)) 
ad—4 
40 To 3365 
NELISTONNE, 1) 8K 
NELISTCNNEs2)21SFQ 
NNEBNNES4 
CONTINUE 

NLESTSNNE=1 
TECNLTST.LT,NEMAXDGO TO 3320 
PECNELISTONLIST, 2) eEQ,2INELISTONLTST, 2983 

WRITREONW, 53570) 
ep faa Ie PRET ES TREANG HL eK 14 HOWE MANY 2775



a 
URTTECNH, 3375) 

$375 cORMAT(2X018H ITERATE STREAMS 3/) 
v=h: 

3389 neAD(NRs4000)BUFEER 
Nae 

eAll COPYER(R A ,RUFFERSN) 
TECN.EO,0)GO TO 3380 
nO 3409 181,N 
nO S3R5 j81,NSMAy 
rALl COMPB(SNAME(J),AC1?,1COMp) 
FECT COMP E9,1)260 7O 3395 

3385 rONTINUE 
WRITECNWASS9DIACT) 

53390 cORMATC/2X+AB,2X,32H TS NOT A RECOGNISED STREAM NAME / 
*OX+hOH PLEASE REtyPE JUST THIS STREAM NAME AGAIN /) 
PEAD CNR +4000) BUFFER 
met 
CALL COPYERCR,B, RUF FER PM) 
PALL COPYBCACT),R¢1)) 
tel=4 
an To 3400 

3395 vpS(v+1)2J 
WSFLAG(I) 2 

3400 roNTINUE 
waken 

tECK,LT,NPS)GO To 3380 
aSSTGN 309 TO KexrT 

3405 re CKALL.FQ.12)G0 TO 2900 
TECKALL.GT.92GO TO 140 
49_Tn 41020 

C wee SER DOES NOT PRovIDE THE CALCULATION ORDER 

3500 asstqn 3510 TO KaLLER 
20 To 3000 

3340 no 3520 181,NSMAy 
TECKSEM(T,2).6T.0)G60 TO 3520 
KSFELAGCI)=1 

3520 rONTINUE



3530 

Chae 

4000 
4010 

4020 
4030 
4040 
4050 
4060 
4500 

4540 

i
n
n
 

10. 

TRETURNE4 
peTURN 
TECKALL,F@,12)G0 TO 2800 

TECKALL.GT,99G60 TO 110 

ASSIGN 300 TO KEXIT 
ao To 1020 

FORMATS 

EORMAT(10A8) 
FORMAT(1415) 
cORMAT(SE15,7) 
cORMAT(IO) 
cORMATCFO, 9) 
coRMaT(1e15,7) 

EORMATC3NFO,0) 
EORMATC(//20X,27H wee PEETPACK MKe 1 **a™ ie 

cORMATC/4X+19H CASE STUDY TITLE # ) 

END 
eUBROUTINE COPYER(M,A,BeNCOPY) 

nIMENSTON FORMS (2) rFORM(3) 

NIMENSTON 4(202,8090),SP C2) 
nATA FORM/8H¢ »8H 1BHXe1F0.0)/ 

nATA SP/RH 18H / 

PALL COPYBCAC1)2,SP01)) 

rRCNCOPY41)1-203 

utre4 

weOPve-NCOPY=4 
40—10=s 

neOPpys81 
esd 
yot 

wet 
no60 1514380 
fot 

eaLl COMP(J,B(1),14SP(1),1) 
TECIV10710020 

PALL COPV(1+A(N),KeB C4221) 
Oe a



  

30 p2MeKet 
TE(L)50750,40 

40 FALL COPYCE, ACN) ,KrSPC1),1) 
5.0 Kai 

NaNeu/ 8 
TECN=NCOPY)60,60,70 

60 CONTINUE 
70 TECNC.GE.0)GO TO 110 

tste4 

WRITE(BR2100)1 
100 eORMaT(IAg) 

PEAD(CR,101) FORM(2) 
104 cORMATCAR) 

PEADC7,FORM)ACNCODY 44) 
110 wCOPVEN@4 

peETUPN 
END 

SUBROUTINE ORDER(NR»NW) 

NIMENSTON LO0P(20,30),1P(50),1STBUF (30), VNAMES(2),BUFFER(10), 
#a(20),B 090) 
f.OMMON 

#EPM( 30,8) + KSFLAG (30), KSEM( 30,3) NELIST(30,2),KPS(10), 
HNEMAY/NSMAX+NCOLPMeNL TST, NPS, NLOOPS + ENAME (30) ,SNAME (30) COMMON JORDRS THC30,30) eK FLAGT © LOOPN,NET + TEV KEFLAG (30) 
nATA VNAMES/8HYES 1 OHNO / 

no. 5. K=1,NSMAX 
¥SFLAGCK) SO 

rsKSEM(K,2) 
#eKSEMCK,3) 

5 TSTBUE CK) RI e10045 
nO 20 T=4,NEMAX 
re(T)=0 

nO 10 324420 
10 LOOP ¢(J,1)80 

ho 20 J24,NEMAX 
tHC1, J) 20 

20 CONTINUE



° 
W
w
o
a
a
o
 

40 

50 

60 

N
O
E
 

30 

  

+e EC 1 eee 

nLOODSRO 
vat 

rectyst 

<a e—EC— 2 ee 

na tPck) 
nO 50 J=2¢NCOLPM 

reskpM(N,J) 
TECL.EQ.92G60 T9 70 

TECL.LT.9260 TO 50 
1ekKSeM(l,3) 

TECL.LE.1PC1))960 TO 50 

no 40 M=4.NEMAX 

TCL, £9, 1P(M)2G0 TO 50 

ra I Pek) 

TECL.EQ.INCIM)2G0 TO 50 

CONTINUE 
no TO 60 
CONTINUE 
no TO 70 
waked 

retkKyet 
20 To30 

ae EC 3 wie 

neIP(K) 
no 80 J=7,NCOLPM 
penKpM(N,J) 

TECL, FO.02GO TO 440 

rECL.LT.92G0 TO RO 

+skKSEMCL,3) 

re(tp(1).£09,1960 70 90 
PONTINUE 

20 To 110 

nLOOpsS=NiOOPS+1 
Sa oS ae Ser te



110 1 F(K.£9,42G0 TO 450 
Pa Ce: 
nO 120 M=1+NEMAX 

120° yHCL, MEO 
teIP(Ke1) 
nO 4130 Mat +NEMAX 
TECTH(LOM).EQ,.0)G0 To 140 

130 CONTINUE 
C 

140 HEC Me TP CK): 
re (Kye 

veke4 

£9 TO 30 
c 

c eee FC 5 wae 
c 

150 TECIP(1) GE,NEMAy)GO 7O 180 
TECT SIP CT) 44 
wot 
no 140 T=1,NEMAX 
nO 140 J=1,NEMAX 

160 THCT, JO 
60 Tn 30 

C 
180 TECNLOOPS,GT,0)GO TO 485 

WRITECNW, 184) 
184 FORMAT(2¥+¢34H PLANT FLOW DIAGRAM SEQUENTIAL / 

*2Mr2RH NO ITERATE STREAMS REQUIRED //) 
en Tn 41500 

185° 90-190 Int + NEMAX 
nO 190 J=1,NEMAX 

190 mHCT, JE0 
200 nO 270 Let,NLOOPS 

no 220 781,NEMAY 
rECLOOPCI»1),GT,9)9G0 TO 210 
rP(T)2rP¢t) 
40TH 230 

210 TP(CTYSLOOP CLT)



220 
230 

240 
250 
260 

270 

C eee 

400 

410 
420 

425 

430 
440 

  

1oOP¢L,1)#0 
CONTINUE 
ret<4 

no 260 Jeter! 
mere (id) 
tHtl J4 951 
1221p (J+4) 
PETE Te O02 
re(J)s0 
no 240 Ket, NSMAX 
TECISTRUFC(K).E@,1ST)GO TO 250 

CONTINUE 
LoOP¢L.K)84 
CONTINUE 

rp (141)=0 
CONTINUE 

CUMULATIVE MATRIY¥ 

wLCUMLSN{ OOPS 
ued 
no 450 Tete NLCUML 
no 440 JntsNEMAX 
TREDHCI +d) «LT.1960 TO 440 

rec] GE.NLCUML)GO TO 460 

no 430 Kel#4,NLCUML 
rECTHCKe J) .LT.1260 TO 450 

no 420 Let,NEMAX 
THOT, LIFTHCL, LI 4TH CK, L) 

THEK, LEO 
rE(K,FO,NLCUML)GO TO 420 

no 440 MeK+1,NECUML 

rHOM=4, LYSLHCMeL) 
CONTINUE 
ust 
wECUMLSNLCUML=1 

CONTINUE 
PONTINUE 
rECN.£O,02G0 TO 450 

ned 

20. Tn 400 
ee



500 

C wee 

1000 

C eee 

4100 
1105 
c 
C tee 
C tee 

1140 

1120 
1130 

1140 

4150 

1160 

1170 
1180 

1100 

1200 

YECTHCT 4 I). GT, O)THCTNEMAX#4 IN CT NEMAX 44 ) 44 
CONTINUE 

SEARCH FOR ITERATE STREAMS TO CUT ALL LOOps 

nse0 

ui ae 

GET NUMBER OF LOOPS IN WHICH EACH STREAM IS INVOLVED 
no 1405 181,NSMAY 
LOOP CNLOOPS#1,1) 20 
no 1106 184,NL00Dg 

TECLOOPCI +1), EQ,2yLO0PC(L,1) 54 
POOP CNLOOPS+1,1) = OOPCNLOOPS4+#1+1)+L0Op(L+y) 
CONTINUE 

FLAG PREFERRED STREAMS 400 IN ROW NLOOPS+1 OF ITERATE STREAM SEARCH MATRYX 

TFONDS)1950,1150,9110 
no 1120 y51,NPS 
rekPScT) 
1OOPCNLOOPS+4 +d D=NLOOPS+4 
NTENG +4 

nn 1230 181,NSMAy 
150 
TECLOOPCNLOOPS#4 ,1)=N41)12350,1140,1250 
NSSNS+4 
1£(N4)1230+1230,1450 
nN 1200 JT +NLOODS 
TECLOOPCI+1)91200,120011160 
nn 1490 KS1,NSMAY 
TECK=191470,1190,14170 
TECLOOPCS,K).NE.1)G0 TO 1190 
1O0P¢J,1)82 
eed yet 

60_TO 1200 
CONTINUE 
60 To 1220 
CONTINUE



  

rE CdseN1912207124071210 
1240 10PenLOoPS41,1)=0 

eo_To 1230 
1220 1 oOPenLOnPs41,1)=100 

no 1225 181,NLOOPS 
rECLOOP CI, 1). EG, 2) LOOP CY, 1951 

1225 CONTINUE 
1230 fONTINUE 

TECNS.LT.NSMAX)GO TO 1190 

C ewe 11ST PREFERRED STREAMS 

1225 wRITEC(NW,1240) 
4240 cORMATC(/2Xr28H LIST OF PREFERRED STREAMS 1) 

npsS=o 

nO 1250 TR1sNSMAX 
TECLOOP(NLOOPS#1,1),1T.1)G0 TO 1250 

WRITE CNW,1245)SNAMECT) 
1245 FORMATC2X+AB) 
1250 rONTINUE 

C wea HECK WITH USER FOR ACCEPTANCE OF PREFERRED STREAMS 

URITECNW, 1255) 

1255  eMRMaT¢/2X224H DO YOU ACCEPT THEM 2) 

1260 pEADCNR +1265) BUFFER 
12465 cORMAT(10A8) 

net 
CALL COPVER(8,A,RUFFER?N) 

ros SS COMPACAC1) ,VNAMES(1),1COMP) 

TECI COMP, £Q,1)G0 70 4360 

PALL COMPBCAC1) +VNAMES (2) 7 T COMP) 

TECT COMP, £9,1)G0 TO 1299 

WRTTECHW, 1270) 

1270. cORMAT(/2X132H PLEASE RETYPE YOUR ANSWER AGAIN 1) 

no TH 1260 

1205 wrITF(NW,1300) 
1300 FORMATC/2X+50H HOW MANY PREFERRED STREAMS DO YOU WISH TO JNPUT 2?) 

pFADCNR+1305)PS 

4305 cORMATCFO,0) 
nPS=PS 

i



TECNPS,EM.0)G0 To 1360 
WRITE CNW,1310) 

1340 EORMATC/2X,34H NAMES OF yOUR PREFERRED STREAMS 3 ) 
K20 

T3415 pEADCNR+ 1265) BUFFER 
heed 
CALL COPYERC8,A,RUFFERIN) 
TECN.EO,0)G0 TO 1315 
Ao 1350 781,N 
nO 1320 J=1,NSMay 
CALL COMPBCACT), SNAME (J), 1 COMP) 
TECTCOMP_.EQ,1)60 70 4345 

4320 FONTINUE 
WRITE CNW,1325)ACT) 

1325 rORMATC/2X+ AR, 2X, 32H TS NOT A RECOGNSSED STREAM NAME / 
*2Xeh2H PLEASE RETYPE JUST THIS STREAM NAME AGAIN /) 
ved 
DEAD(CNR+ 1265) BUFFER 
PALL COPYER(8,B,RUFFER,M) 
CALL COPV8C(ACI) »R¢1)) 
tatl~4 

en To 1350 
1365 vpScCKey) ad 
1350  rONTINUE 

vaken 

TECK. LT.NPS)GO To 1345 
£0 To 1000 

1360. no 1370 J81,NSMAy 
TECKSEMCS + 2).6T,0)960 TO 1365 
¥SFLAG( J) 21 
40-Th 1370 

1345 TECLOOPCNLOOPS+1,45) .£9,0)G0 To 1570 
NPSENPS 44 
¥PS(NPS) ad 

WSFLAG (Jy se 
1370 pONTINUE 
c 
C_x*% ORTAIN THE CALCULATION ORDER



1505 
1500 

1510 
1520 

1550 

1560 

1570 

1580 
1590 

1600 

2000 

no 1805 151,NEMAX 

vEFLAGCIF)=0 

vFELAGEC 
no 1400 1TES1,NEMAY 

TECKEFLAGCIE).GT.02GO TY 1600 

no 1840 152,NCOLOM 
peKPM(TE,1) 

reCJ.LF.02GO TO 1520 

TECKGFIAG(I).£@,0960 TO 1600 

CONTINUE 

TECNLOOPS.LT.1260 TO 1570 

no 1550 1OOPN=1T,NLCUML 

TECINCLOOPN,TE).67+0)G0 TO 1560 

CONTINUE 
60 To 1570 
vELAG1 SO 

cALL FLAGER 

TECKELAGT EQ. 1) KELAGE1 

e0_Tn 1600 
nO 1580 112teNCOLPM 

penKomM(lee 11) 

TECI.LE.02GO TO 1590 

vSFLAG(J)=1 

veELAGS1 

NEL SENET +4 
WELISTONET £1 STE 
NELISTCNE1+2)51 
vEFLAGLIFD ET 
CONTINUE 
TECKELAG. £0,1)60 7O 1500 

RITE (212000) CCNFLISTCI 1 J) .d24 08) 4154, NEMAX) »NET 

EFORMAT(4X%26H ORDER 21212) 

NLISTSNEMAX 

peETURN 
END 
cUBROUTINE FLAGER 

POMMON /ORDR/ 1H¢30, 30) /KFLAG1 LOOPN,NETrTErKEFLAG(30) 

frOMMON 

evpM(20 7B) KSELAG (R30) -KSEM(30,3) NELISTC30,2) ,KPS(10), 

WEMAY NSMAX+NCOLDM«NLTST NPS, NLOOPS/ ENAME (50) ,SNAME(30)



20 
30 

40 

20 
60 

70 
200 

ato 

220 

230 

250 

260 

Se OS SY Se eee ma AT Ey 
vizleet 
nO 200 I=1,NEMAX 
eT EK1 +41 

rE CK4 GT. NEMAX) K421 
TECTHCLOOPN,K41),16.0)G0 TO 30 
TECKEFLAG(K1),GT.0)G0 TO 200 
nO 50 J=2-NCOLPM 

uw SeKDM(K4,J) 
TECKE,LE.0)60 TO «0 
TECKSFELAG(K3S),LE.0)9GO TO 200 
CONTINUE 
vKEFLAG(K1) 53 
NETENET +4 

NELISTC(NE1,1)=K4 
NELIST(NE1, 2) 82 
NEFLENEFI+4 
vFLAGS1 
no 70 JizeJ,NCOLPM 
eBERKPM(K 14ST) 
rECKR FQ.0)6O TO 200 
TECKSELAGCKS) EQ QO) KSELAG(KS) £5 
CONTINUE 
CONTINUE 
TECKELAG.EQ.0)G60 7O 240 
¥ELAGEO 
en Tn 20 
TECNEEL.NE.NELIGO TO 250 
v¥ELAG1=1 
nO 220 Tst,NSMAX 
rECKSELAG(I) EQ, S)KSFLAG(I1)=4 
CONTINUE 
nO 230 I=1,NEMAX 
TECKFELAGCI) EQ, 3) KEFLAGCI) =4 
CONTINUE 
NELISTONE4 s2)83 
pETURN 

nO 240 I=1,NEMAX 
TECKEFLAGCI) EQ. 3) KEFLAGC(I)=0 
CONTINUE



nO 270 I=1+NSMAX 

TECKSFLAGCI) ,E@, t)KSFLAG(ID 20 

270 CONTINUE 
KRLAGi=0 

NETSNET@NEFL 
OFTURN 

END 

CUBROUTINE EQCALLER (NWF? 

COMMON MODE, NIN, NOUT, STRMI (6,192 1STRMO(6115) ,PARAM(30) sNSLMAX NL 

POMMON /CNAME/ SNAME(30),ENAME (50) /RNAMEC30) ,VNAME (60) > 

amODULE (30) eTITLE C10) NSMAX + NEMAKeNPAR, NVNAME, TRACE sNPROP,NUSRPPT 

paAUSe FOCAL 
weiTecnWert0) 

10 FORMAT (6X, 21HSUBROUTINE FOCALLONE)/ 

¥4Xe7HGO TO OC) 
nO 20 154 ,NEMAK=4 

20 WRITECNWE SF SODT 
30 FORMAT(SXe1H¥+12,4H4) 

WRITECNWE 40) 
40 FORMAT(S¥s1H*212,6H) -NE? 

no 50 124 +NEMAX 
50 WRITECNWE,60) T+ RNAMECT) 
60 FORMATC1N,12,3X,S5HCALL 1 A8/6X,OHRETURN)D 

WRITE CNWE?70) 
70 FORMAT (OX? SHENDD 

pETURN 
END 

e£INISH



Program BATCHER ae ce en eS



IST CLP) 

PROGRAM CUPDATA) 
INPUT 41 = CRO 

YNPUT 3 = CR4 
TNPUT 5 = CR2 
TNPUT—6 = CRE 
TNPUT 9 = CR4 
YNPUT 10 2 CRS 
TNPUT 11 = CR6 

AUTPUT 2 = LPO 
nuTPUT 4 = CRO 
TRACE 2 
NSE 7 = /ARRAY 
HSER = ARRAY 
END 

RniOCKk DATA 

COMMON /NIMS4/ 

*#TITLE(10)/BUFFER(10) ,VNAMES(34)0A(20), 
#EENC5O0) ,NEMATCS9,2),SMATRX (400) eRNAME (30) + VNAME(30) ,MODULEC30)+ 
*PROPRT(10+25) ¢PRTEXTRAC10+ 35) -USERPPT(10110),SMUDN(20) »FORMS(2) 
*.VNAME2 (4) FERROS0) + ZERO 

rOMMON /DIMS2/ 
* NOCOMP+NSLMAX+ NPAR, KONVRG,NPROPK 
*. TTRACENLOOPS + NVNAME,NPROPeNOGOPTUNITS 
*, NUSRPPT,NCTOTeIRTrIERR 

rOMMON 
#OMC30,8) eKSELAG(30) ,KSEM(30,3) NELISTC(30,2),KPS(10), 
*NEMAX »NSMAXsNCOLPM+NLIST,NPS,ENAME( 30) +SNAME(30),TOL 

DATA VNAMES / 
* GHLOOP,7HSEQ, 
* RHEND sBHPROCESS +5HPARAMETE,BHCOMPONEN, SHLIBRARY 
+, RHNEW +SHVARTABLE®SHKEEPON ,8HNOGO 78H 
*, RHADDITION 
*,RHROUTINES, RHSTREAMS +SHPREFERRE, 8HORDER 1 8HNOORDER 
*,RHCALCULAT,/8HLENGTH ,*SHBRITISH ,8HS,1. eBHACCELERA 
* RHNOACCELE,BHTOLERANC + OHLOOPS ,BNTRACE rBHNOTRACE 
+, RHDATA +BHEXTT 1OHERRORS 
+7



a
e
a
f
 

  

*ROHELOW (MOLAR) TEMPERATURE PressURE aBS. ENTHALPY 

4 VAPOUR FRACTION / 

RATA VNAME2C1) 7 
+LRHURE DEGF PSTA BTU/LAMLURE DEGC ARS KJ/KGML / 

nATA SMONN / 

#R2HMASSMIX + BHMIXER ,BHSPLITTER*RHSPLITMIXsRHF
LASHER 7+ 

*2HPURTFYFReBHSETRP 1, BHSETDP *BHHEATER «+ QBHHEATEXCHe 

* 2H PUMP + BHCOMPRESR, BAVALVE *BHDISCOL *BHREACTOR + 

*QHUNTTY +BHUNIT? ,SHUNITS 1BHUNITS +BHUNITS 

+7 

RATA ZERO/8HO0000N00/ 

END 
MASTER UPDATA 

rOMMON /DIMS4/ 
eTITLE(10) BUFFER (10) -VNAMES (34) 1A(20), 
#EEN(500), NEMAT(30,2) -SMATRX (400) #RNAME (30) ¢VNAME C30) ,MODULE (30) 4 

#pROPRT(10725) /PRTEXTRA (10735) -USERPPT (10740) ,SMUDN (20) + FORMS (2) 
* VNAME2 (6) cERR(30) ¢ZERO 

rOMMON /DIMS2/ 
* NOCOMP + NSLMAX*NPAR, KONVRGsNPROPK 
*. TTRACE + NLOOPS + NVNAME,NPROP*NOGOFTUNITS 

+ NUSPPPT,NCTOT+IRTrIERR 

rOMMON 
#ePMC30,8) AKSFLAG E30) »KSEM( 30,3) (NELIST(30,2) ,KPS(10)¢ 
wNEMAY,NSMAX + NCOLPM*NLIST, NPS, ENAME (50) sSNAME C30) + TOL 

COMMON /SWITCH/ JSWTCH 

EXTERNAL CHECKERR 

TNITIAL VALUES AND FLAGS



w
n
 

a
o
O
a
O
F
r
 

NeOMND=29 

NEMAys0 

NSMAX=0 
NSLMAXES 
wees 
noCOmps0 
ucTOTs0 
neMOpE=0 

NPARSO 
NPS=0 
NLISTsO 
NVNAMEETO 
NLISTSO 
KONVEGEO 

rTRACES4 

TNDEX sO 

TUNITS=0 
nCOLPMEO 
NCOLMX=1 

NrESO 
nOGO=4 
TSEQ=4 
NNESO 
rgsaen 
rRT=s0 

TOM=H 

TVNEQ 
TERR=0 

no-3 ret, 30 
no.1 Js1,8 
KPM (4, JI 20 
no 2. J21,2 
WEMAT (Tr? J250 
CONTINUE 
no 4 21,500 

FENCT)=0, 

ASSIGNING THE 1/0 PERIPHERALS



2
0
a
 

9
9
0
 

s
a
0
0
 

20 
30 

nWUSER=2 
wRCOMPX=10 
wrcOmpX2=10 
nRCOMPX1=11 

nrCOmPsS 
NWETLERG 
WRFILESS 
uRCOMP1 =A 
wRCOMP2=9 
FORMATCIOAS) 

cRTTING THE BUFFER AREAS AND THE ERROR TRAP 

124 
ALL SSWTCH(J,dSWTCH) 
ts2 
CALL SSWTCH(J,9SuTCH2) 
ALL DEFRUF (7,80, BUFFER? 
ALL DEFRUF (8,16, FORMS) 

20 To READ THE INPUT DATA 

rECJSuTCH,EQ,12GM TO 2000 

rEADCNR, TO00) TITLE 

pEAD DATA INPUT COMMANDS 

PALL COPY8CAC1) -VNAMES(12)) 
PEAD(NR- 1000) BUFFER 

WRITE CNWUSER,1000)BUFFER 
nent 

TALL COPVERCR,A,RUFFER?N) 
no 40 124,NCOMND 
PALL COMPBCA(1) -VNAMES (142) 2 T COMP) 
TECICOMP=1)40,20,40 
TE CT=40230210750 

INDEXED 
50 To 70



40 

60 

70 

104 

104 

106 
108 

CONTINUE 
TECTINDEXS80,380766 
eo To ¢ 

* 10040171452220552054 
#22542551280+285, 10, 
"287% 
*240+35216554501-2550r 
*4007650+6701680,700, 
*7101720775047707790, 
¥200790071005 
#) INDEX 
eo To ¢ 

* 107100+150+200,200, 
*22042507280,285, 410, 
#2355 
*2004350746501500+550, 
*4£0.024507670,680-700, 
#7400720+ 75057702790, 
#200290021004 
ey, INDEX 
URITECNWUSER,SORUFFER 
FORMAT(///10X+59H ERROR + UNKNOWN COMMAND IN DATA CARD ®// 

14% +10A82//30X,224 SIMULATION ABANDONNED//) 
DAUSF ER 

pROCESS MATRIX CHANGES 

re(dJswTCu,FQ,.2)GH TO 2100 
DFAD (NR, 1000)BUFFER 
Nen1 

CALL COPVYERCR A, RUFFERYN) 
rPMS4 
rECISWTCH,EQ.22GQ TO 2104 
nO104 1F81,NEMAY 
ral COMPS CENAMECTE),AC1) + 1COMP) 
TECICOMPH1)10621422104 
CONTINUE 
1E(N@1)19641067110 
URTTECNW, T08IACT) 
FORMATC//10X,21H ERROR IN UNIT NAME ,A8/ 

440X937 ATTEMPT TO DELETE AN TNEXTSTING UNIT//)



112 
144 

120 

122 

12k 

126 
127 

128 
130 

s
a
a
n
a
0
 

  

wemMCTE, 1)SIE 
roll COPV8CENAMECNEMAX) #A(1)) 

en To 176 
TECN@1)13201320114 
nO 120 ITs2en 
no 116 Js#t,NSMAY 
ALL COMPBCSNAME (JS), ACL) +I COMP) 

TECTCOMP=12116719180116 

CONTINUE 
NSMANENSMAX44 
1SENSMAX 
CALL COPYSCSNAMECNSMAX) FACT) 
KOMCTE, Teds 
NCOLMX®NCOLMX4+1 
CONTINUE 
PEAD(NR +1 000)BUFFER 
ved 
CALL COPYER(CR,As BUFFER? N) 
rECN.FO.0)GO TO 497 
nO 126 IeteNn 
nO 122 JSst,NSMAX 
PALL COMPBCSNAMECJS),AC1),ICOMP) 
TECICOMPH19472271264122 
CONTINUE 
NSMAWENSMAX#4 

1S= NSMAY 
PALL COPYBCSNAMECNSMAX) 2ACT)) 
NCOLMXSNCOLMX#1 
KPMCTE,NCOLMX) Fass 
CONTINUE 
TECNCOLM¥=NCOLPM) 430,150,128 
nCOLPM=NCOLMX 
ncOlmx=4 
NLISTSO 
60 To 10 

nELETE UNIT FROM ALL ARRAYS 

TE CIE =NEMAX)136,134,136



134 

136 

138 

160 
142 

146 
146 

148 
149 

P
a
F
A
 

152 

185 

156 

158 

NsNEMAT(TE+2) 
a0 To 149 
MENEMAT(TE,1) 
NeNEMATCTE,2) 
nO 142 K=IF+1,NEMAX 
MODULE (K=1) #MODULE CK) 
PALL COPY8CRNAME(K=1),RNAMECK)) 
CALL COPY8CENAME(K=1),ENAMECK)) 
nO 138 L=2-ncOLPm 
veM ket rt DEKPMCK,L) 
nO 140 L=1r2 
NEMATCK=1-LIENEMATCK,L) 
CONTINUE 
nO 144 Ie M4N,NPAR 
FENCT=N)=EENCT) 
nO 148 T=1,NEMAX=4 
tECNEMAT(I21),.GT.M)NEMATCI,/1) SNEMATCI,1)°N 
CONTINUE 
NPAR=NPAR@N 
NEMAYSNEMAK=4 
40 To 10 

FQUIDMENT PARAMETERS 

TECISWTCH,EQ,2260 TO 2190 
PEADCNR+ 1000) BUFFER 
uen4 
PALL COPYERCB,A,BUFFERYN) 
reECJcwtCH, FQ,2)69 TO 2152 
nO 154 ITFee1,NEMAY 
CALL COMP8(A(1),ENAMECIE),ICOMP) 
TECTCOMPH1015679587156 
CONTINUE 
TEENTE 
1E(1F)155.155,185 
WRETECNWUSER,156)BUFFER 
cORMAT(///10X,25H ERROR IN PARAMETER ARRAY / 

44%010K88/40Xe25H UNIT NAME NOT RECOGNISED ///) 
pAUSF FR 
NV ENw4F 

TECNEMATCIE?+1)«G67,0)60 To 159 
NEMATCTE, TI SNPARS4



——— 
Ano TO 170 

159 INT FRSNT=-NEMATCIF,2) 

no 140 I=1+/NEMAX 

TECNEM
AT(I-1

),GT. 

NEMATCLE +1) NEMATCI,4 )eNEMAT(1 01) *IDIFF 

160 PONT INUE 
JENEMATC

TE? 
1) #NEMATCTEr€) 

NEMATC(IE,2)5N14
 

TECIDIFFI1625170
,166 

162 nO 144 IT=Jd+NPAR 
164 FENCT#I DIFF) SEENCT) 

ao To 170 
166 TECNPAR.FQ,0)60 TO 170 

nO 148 IeJdeNPAR 

TISNPARtJ=1 

168 FENCTI+IDIFF)SE
ENCII) 

170 rECNT,LT.19G0 TO 484 
no 172 1128 

pat 

PALL COMP(J+A
C1), 

ye VNAMES(12),1) 

rECI)172,172,10
4 

172 CONTINUE 

174 wal/2 
NISN4=4 
AO TO61761178418

0,182) 
0K 

176 PEAD(7,177) CEENCT) FTSNEMA
TCIE, 1) ¢NEMATCIE, 1) 4N1) 

477 FORMATC2X 3060.0) 

20 TO 184 
178 RAD C7 179) CEENCT) FT RNEMATCIE, 1) eNEMATC(IE, 1) 4N1) 

179 FORMAT(4X+350F0.0) 

60 TO 186 
180 PEADC7, 121) CERENCT) + TeNEMATCIE,1) eNEMATCIE,1)4N1)

2 

184 FORMAT COX, 350F0.+0) 

40 To 184 
182 PEADC7, 183) CEENCT) rc LENEMATC

IE,1) NEMATCIE, 1) 4N1) 

183 FORMATCBX
 

4 30F0+0) 

164 NTERBTE 

NI ENI A 
yOAR=NPAR+IDIFF 

eo To 10 
185 THIF REN



TEENTE 
nO 186 I=t+NEMAX 
TECNEMATCI61), GT. NEMATCIE +1) NEMATC(I,4 ENEMATC(I61)+IDIFF 

186 FONTYNUE 
AeNEMATCTE+1)#NEMATCTE sé) 
nO 187 I=J/NPAR 
TISNPARS HT 

187 FENCTI+INIFF) SEENCIT) 
DFAD (7,188) (CEENCIT) TIEN, J+Neq) 

188 FORMAT CSNFO,0) 

NEMATCTE, 2) =NEMAT(IE,2)*N 
NDAR=NPAPSN 
60 To 10 

11BRARY COMPONENT NAMES 

N
o
a
9
0
0
 

00 PEAD(NR,1000)BUFEFR 
NocCOMPs0 
weTOTed 
NVNAMESNL ENE 
NSLMAXSNL 
NEWCODS1 

205 Na=4 

PALL COPYER (164A, QUFFERIN) 
TRCN. FO,0)G60 TO 46 
weNCTOT 
nO 240 I=1sN,2 
vake4 
rALL COPV8(PROPRT(K,4)2ACI)) 
CALL COPYSCPROPRT(K,2)0ACI41)) 
IENVNAMESlL 

CALL COPYBCVNAMECS) ,ACT)) 
210 CALL COPYBCVNAMECJ+1),ACT#1)) 

NUNAMEENVNAMESN 

N=eN/? 

NOCOMPENOCOMP4N 
NCTOTSNCTOT4+N 
NSLMAXENSLMAXEN 
40 To 10 

c NEW CNOT IN LIBRARY) COMPONENT NAMES



225 

230 

e
2
0
0
 

235 
237 

24n 

242 

243 

oe ee 
neTOTeNOcOMP 

NSLMAXENT #NOCOMP 
NVNAMFENSLMAX#NSLMAX 

NEWCDDET 
Net 
PALL COPVER(16+A,RUFFERIN) 

rECN.EO.0)G0 TO 10 
veNCTOT 
no 230 I=1.Nr2 

wake 

PALL COPYBCPROPRT(K,1)2ACI)) 
PALL COPYSCPROPRT(K,2)+ACI+1)) 
TsNVNAME4SI 
CALL COPVBCVNAMECJ) ,ACI?) 
CALL COPYBCVNAMECJ+1),ACI#1)) 
CONTINUE 
NVUNAMESNVNAMESN 
naN/? 
NSLMAX=NSLMAX+N 

NOMOREENCMORE#N 
NCTOTS=NCTOT+N 
ao To 10 

  

ADDITIONAL PROPERTIES 

pFADCNR 1000) BUFFER 

Ne2 
PALL COPYER(16+A,BUFFERIN) 
nO 240 IstsNCTOT 
PALL COMPBCAC1) ,PROPRT(I,1)eICOMP) 
rRECTCOMP.NE,1)G0 TO 240 

PALL COMPBCAC2),-PROPRT(1,2)¢1COMP) 
TECICOMP,EQ,1)G0 TO 242 
CONTINUE 
relC 

eo To 243 
nesd 

pFAD(NR + 1000) BUFFER 
nent 
PALL COPYERCE VA, RUFFERYN)



245 

N
o
O
0
0
 

255 

260 

TE(N.EO.0)G0 TO 10 
READ(7, 245) CUSERDPT(T,J*NC) edeT IN) 
FORMAT(30F0,0) 
NCENCEN 
TECNUSRPPT.LT.NC)NUSRPPT=NC 
rest 
60 To 10 

VARTABLE NAMES 

PEAD(NR»1000)BUFEER 
NVNAME==4 

CALL COPYER(16+VNAME,BUFFER*+NVNAME) 
ao To 10 
uen1 

CALL COPYER(161A,BUFFERON) 
nO 2460 181sNee 
peT+nvNAme 

rALL COPYBC(VNAMECJ),ACI)) 
PALL COPYBCVNAME (341) ,ACT#1)) 
NVNAMESNVNAMESN 
TVNS4 
#0 T0-4.0 

OPTION TO GO ON oR STOP IF A LOOP FAILS TO CONVERGE IN THE SPECIFIED 
NUMBER OF LOOPS 

60 ON CKEFPON) OPTION 

noGO=0 
20 To 10 

eTOP RUN (NOGO) OprTyON 

nOG60=4 
40. To 10 

POUTINE NAMES 

READCNR,1000) BUFFER 
Ne2 

eALL COPYER(8,A,RUFFER?N) 
nO 320 I=1+NEMAX 

CALL COMP8(A(4),ENAME(I),1COMP) 
TECTCOMP=123201340+320



330 

340 

342 

S44 

346 

w
o
n
g
 

352 

354 

556 

360 
362 

eee ~~ —t 

FORMATC10X,22H ERROR IN ROUTINE NAME/40X2A8,32H IS NOT A UNIT NAME 
4 IN nATA CARD /1x¥,10A8///10X222H SIMULATION ABANDONNED///) 
DAUSF ER 
rALL COPYBCRNAME(T),AC2)) 
1PM=4 

reCJGuTCH2.E9,1)960 TO 10 
no 342 J=1+24 
PALL COMPSCRNAME(T) ,-SMOONCJ),TCUMP) 

TECI COMP 1934213467342 
CONTINUE 
WRTTECNW, 344) RNAMECT) 

EORMATC//10X,25H ERROR IN MODULE NAME Ex 

#40X)AR,29H IS NOT A VALTD MODULE NAME //) 

pAUSE ER 
mopUrectysd 
1aT=4 
20 To 10 

  

STREAMS 

PFEADCNR,1000)BUFFER 
Nant 

PALL COPYER(B+AsRUFFERFND 
nO 354 IS81+NSMAX 
PALL COMP8C(AC1),SNAMECIS) » COMP) 
TECICOMP=$1)5546735873546 

CONTINUE 
WRITE CNHUSER, 3569A (1) -BUFFER 

rORMAT(///10X222H ERROR IN STREAM ARRAY / 

440X,88,37H IS NOT A STREAM NAME IN STREAM CARD /1X+10A8/// 

220%,22H SIMULATION ABANDONNED///) 
pAUSF FR 
1S C1S=1)*NSIMAX 

TRCN=4) 32273820359 
no 360 12148 
vat 

PALL COMP CJ, ACT), TeVNAMES (12) ,12 
TFC) 360,360,362 
CONTINUE 
veal/?



364 
365 

566 
367 

368 
569 

370 
374 
380 

385 
390 

395 

384 

F
A
O
 

455 

460 

470 

480 

490 

2
0
 

60 TO 634473661368 1370) 1K 
READ C7, 3465) CSMATRXCIS+L?,L=1,Nu1) 
FORMAT (2X, 30F0.0) 
40 To 354 
READ (7,347) (SMATRXCIS4#L),L=1,N"71) 
FORMATC4X, S0F0.0)' 
40 To 380 
pEAD C7, 549) CSMATR¥CIS+L),L=1,N"1) 
FORMAT(6X+30F0-0) 
a0 TO 380 
PEAD (7,371) (SMATRXCIS+L),L21,N"1) 
FORMAT(8X,50F0.0) 
TF (N@NSLMAX) 385,385,395 
READENR + 390) (SMATRXCIS#+L) + LEN, NSLMAX) 
FORMAT(30F0,0) 
eo To 10 

nO 384 I=ts+NSLMAy 
SMATRX(IS#I)20.0 
60_To 10 

PREFFRREN STREAMS 

PEADCNR,1000)BUFEER 
vend 
CALL COPYER(R,A,BUFFERAN) 
nO 490 I=tsN 
nO 460 J=isNSMAX 
CALL COMP8CACI),SNAMECJ),I1COMP) 
TECICOMP=1) 46014207460 
CONTINUE 
WRITFCNWUSER, 470) ACT), BUFFER 
FORMAT(10X+34H ERROR IN PREFERRED STREAM NAME /10XrA8,35H IS NOT A 

4STREAM NAME, IN paTA CARD 
2ens/s) 
pAUSE FR 
KOSCNPSt1) ad 
¥SFLAG(J) 52 
CONTINUE 
NPSENPS+#N 
O—10—10: 

THE CALCULATION ORDER 

44Xe10A86///10X022H SIMULATION ABANDONN



— 

504 

502 

505 

508 

509 

S10 

ot 

512 

515 

518 

520 

525 

530 

m
a
n
e
 

vert 
PALL COPVERCB,sA,RUFFERIN) 
re4 
PALL COMPCT ACT) 1+ VNAMES (1) 04) 

16 (1-4)505,5027505 
YSEQ22 

18024 
ao To 510 

133 
FALL COMPC(T,AC1), 4+ VNAMES(2),19) 
re (1=3)51075081510 
1SE0=1 
1sQ24 
TECNNE.LT.12G0 To 510 
NELISTCNNE®1,2)83 
nO 525 Jelen 
re(1g9919512,511,512 
rSQen 

a0 To 525 
nO 545 Kat +NEMAX 

ALL COMPBCACJ) -ENAME CK), ICOMP) 
TE CICOMP=1259545207515 
CONTINUE 
URITECNWUSER, STB) ACI) -BUBFER 

FORMAT(C///10X-52H ERROR IN CALCULATION ORDER LIST/ 

440X%,AR, 34H TS NOT A UNIT NAME IN DATA CARD AKA OAB/ TT 

220%+22H SIMULATION ABANDONNED///) 

PAUSE ER 
NNESNNES4S 
NELISTONNE’ 1) 8K 
NELISTCNNE*+ 2) 81SFO 
PONTYNUE 

NLISTSNNE 
TRONLIST=NEMAX) 50075307230 
rECNELISTONLIST»2)+EQ,22NELISTONLIST,2) 83 

20 To 10 

WO CALCULATION ORDER 

NLIST#O



610 

615 

624 
625 

626 
629 
630 

635 

ao To 10 

CALCULATE 

TERRaNm2 
TECNEWCPD)900,900,605 
nes0 

wALL=0 
NRFENRCOMP 
TECNOCOMP,EQ,0)60 TO 444 

PEADCNRF,910)NCOMP 
DEAD(NRF,910)NPROP 
READCNRCOMPX.910)NCOMPX 
READ CNRCOMPX,910)NPROPX 
nO 630 I=1,/NCOMP 
PEADCNRF,1000)AC4)+AC2) 
READ CNRCOMPX,1000)AC3) 
nO 6413 JetsNCTOT 
PALL COMPB(AC1),PROPRT(J,1) + 1COMP) 
TECTICOMP.NE,1)G60 70 613 
rALL COMPBCAC2),pROPRT(U,2)+1COMP) 
TECTCOMP.£9,1)2G0 TO 614 
CONTINUE 
a0 TO 624 
NCaNC +4 

PFADCNRF,615) CPROPRT(JrM) oMB3,NPROP) 
PEADCNRCOMPX,615) (PRTEXTRACU,M) @M=1 ¢NPROPX) 
FORMAT(1215,7) 
60 TO 629 
nO 625 1283,NPROP 
PFADCNRF,615)22 
nO 626 1281,NPROPY 
PFADCNRCOMPX,615) 22 
TECNC,FQ.NCTOTIGO TO 649 
CONTINUE 

TECNC.GE.NCTOT)GO TO 649 
tECNC, GE.NOCOMP)GO TO 644 
TECKALL,GT.0)GO TO 637 
waAlLl=4 
WRFENRCOMP2 
PAUSE FILEC 
40 TH 610



a i a Rn ee tr ey ne Sy a ee TI te SO Bee PEs eh ai nD noe 

4aMES,3(/10A8)///30X%4224 SIMULATION ABANDONNED///) 

642  maUSF FR 
644 TECKALL.FQ,2)60 10 637 

TECNCTOT,EQ,NOCOMp)GO TU 645 

KALL=2 

pAUSE FILES 
ne FenRCOmP4 

NRCOMPXENRCOMPX4 

40 Tn 610 
545 TECIVN,EO.1)60 TO 646 

TESLUNITS#S 
NRCOMPX=NRCOMPK2 
PALL COPYBCVNAME CA) »VNAME2 (13412) 

PALL COPYBCVNAME C6) pVNAME2(I342)) 

CALL COPYS(VNAMECR) pVNAME2 (13435)? 

646 TECTUNTTS.EQ9,0260 TO 90U 
nO 647 1=1,NOCOMP 

pROPRT(1,5)=PROPRT(1,5)/14,5 

pROPRT(1,6)5PROPRT(I,6)/1.8 
pROPRTCI,7)=PROPRT(I,7)/16,08 

prOPRT(1,8)=PROPRT(1,8)/1.8 
DRTEXTRACI +1) SPRTEXTRACI,19/9,8 

TE CPRTEXTRA(I 21). 6Q.0, 0) PRTEXTRACT + 5S) =(PRTEXTRACI,5)-3220)/1.8 

pRTEXTPACI +8) SPRTEXTRACI,8)/1,8 

PRTEXTRACI 229) =PRTEXTRACT +29) /108 

nO 647 Jet4e19 

pROPRT(I,J)SPROPRT(1,J)*2.325 
647 PONTYNUE 

49 Tn 900 

STREAM LENGTH 

B
a
A
0
0
 

59 nend 
CALL COPYERCB,A,RUFFER ON) 
NSLMAXSACAH) 
20 TO 10 

TYPE OF UNITS USED 

2
0
2
0
0
 

aRITTSH UNITS



670 

680 

N
o
o
c
e
a
 

705 
N
o
o
o
 

N
o
O
e
o
 

M
o
n
o
 

e
a
o
 

772 

774 

TUNITS=0 
60 To 10 
s.1, UNITS 

TUNTTS=1 
40 To 10 

CONVERGENCE PROMOTER 

TE(N.GT.2)60 TO 705 
vONVRGE1 
ao Tn 10 
ver 
CALL COPYER(R+A,BUFFERON) 
KONVRGEACS) 
40 To 10 

NO CONVERGENCE PROMOTION 

VONVRGSO 
a9 To 10 

TOLERANCE 

wae 
PALL COPYER(8,A,RBUFFERANY 

TOLeAC3)/100. 
60_To 10 

NUMBER Of LOOPS 

Nae? 

PALL COPYERCB,A,RUFFERSN) 
NLOODS=A(2) 
60- Th 40 

TRACE 

TRONRV)772 077207 7G 
TTRACESO 
60 Tn 10 
New? 

CALL COPVERCB,A,RUFFERSN)



803 

806 

808 

810 

812 
614 

816 

518 
819 
820 
817 
824 

822 

823 

* 

NO TRACE 

yTRACER=4 

40 To 10 

nATA ECHO 

WRITE CNWUSER, 802) TITLE 
CORMATCIHTS/9X 0 10A8/1X 1 SO CTHHD LD 

20 To 900 
WRT TECNWUSER, 804) 
FORMAT(//10X,15H PROCESS MATRIX/141X#14(1H#)/) 

nO 820 I=1+NEMAX 

rE CKPMCI,1),6Q.0)60 TO 620 
WRITECNWUSER,BU6)ENAME CI) 
FORMAT(C/10X-13H UNIT NAME : ,A8) 
nO 842 J=2eNCOLPM 
iK=KPMCI,J) 
TECIEI E141 8140808 
14 5d=4 
WRITE CNWUSER,B10951,SNAMECJK) 
FORMATC(15X.18H INPUT STREAM NOwrt2r5x,A8) 
CONTINUE 
nO 819 KedeNCOLPM 
WeaTaRaS(KPMCT,K)) 
1r£(JK)8201820,816 
vi skeset 

WRITE CNWUSER, 818) K1,SNAMECJK) 
EORMATC15X,18H OUTPUT STREAM NO. ,12,5X,A8) 

CONTINUE 
CONTINUE 
WRITECNWUSER, 821) 
CORMATC//10K,14H PLANT FEEDS y /14Xe13C1H#)/) 
nO 822 Il=1+NSMAX 
rECKSEM(T,2),E0,0, AND, KSEMCI,3) NEO) 
WRITE CNWUSER,827)SNAMECI) 
PONTTNUE 
WRITECNWUSER, 823) 
FORMATC//10X-16H PLANT OUTPUTS § /11X,15C4H*)/)



825 
827 

824 

826 

828 

830 
532 
B34 
8356 

337 

838 

839 
B40 

BoA 

84? 

nO 825 I=1,/NSMAX 
TECKSEM( 1435), EQ,Q AND. KSEM(IT,2) NEO) 
*WRITECNWUSER, 827) SNAMECI) 
CONTINUE 

FORMAT(14X+AB) 
MRITECNWUSER, B24) 
FORMATC//10X,14H STREAM MATRIX/11X013(1H*)) 
NEMENSMAX/3 

NMENSMAX=NLM#S 
TEONLM) 836,836,894 
1282 
nO 834 I21,NLM 
1151143 
r2st142 

WRITE CNWUSER, B28) (SNAMECK),KeI1,12) 
FORMATC//32X2307K,AB)/) E 
s—4 
nO 882 J=TeNSLMAY 
1S d4 42 
WRTTECNWHSER, 850) VNAMECU1) , VNAMECJ144),CSMATRX(CL=1) eNSLMAX#)) 

+-LRl1,32) 
FORMATC14X+2ABr4¥,5F15.9) 
CONTINUE 
CONTINUE : 
TECNM,FQ.02G0 TO g39 
NLMENLME S44 
WRITE CNWUSER, 828) (SNAME CK) +KENLMeNSMAX) 
WRITECNWUSER, 857) 
FORMAT(10X) 
Waa 
no 838 J=1,NSLMAY 
sd 42 

WRITE (NWUSER,850)VNAMECS1),VNAMECJ1#1),(SMATRXCCL=1) eNSLMAX4#)) 
+L BNILM,NSMAX) 

WRITECNWUSER, 840) 
FORMATC//10X,17H UNITS PARAMETERS/11X,16(4H*)/) 
TECNPAR,GT,0)GO to 842 
WRITE CNWHSER, B41) 
EORMAT(/10X%,50H we NO PARAMETERS HAVE BEEN GIVEN FOR THE UNITS *e 

wry 
60 TO R47 
nO 844 I=1+NEMAX



843 
644 
845 
849 
847 
B46 

6510 

B48 

850 
855 
854 
852 
853 
854 

856 

858 

660 

862 
B64 

666 

  

rRCK.F9,0)G60 TO 245 
wak+ Jat 

URITECNWUSER, 845) ENAMECT), (CEENCL),LEJ,K) 
an TO R44 

WRITECNWUSER» 849) ENAMECT) 
CONTINUE 
FORMAT C/4 0K p 2X AR, 2X GF 15, Se 7 CL EOXr4F45,9)) 
EORMAT(/40X,2KeAR,5K,'HAS NO PARAMETERS') 
WRITE CNWUSER? 846) 
CORMATC//10X,25H UNITS AND MODELS NAMES/14X+22(1H#)/) 
re(19T.GT.0)60 To 848 
WRITECNWUSER, 8910) 
CORMAT(/10X+40H #* NO ROUTINES NAMES HAVE BEEN GIVEN #* /) 
£0 TO 853 
nO 854 I=t,NEMAX 
PALL COMPBCRNAMECT) + ZERU,1COMP) 
reECIcoMP.£9,4)60 79 850 
WRITE CNWUSER, 852) FNAME CT) »RNAMECT) 
ao TO 854 
WRITECNWUSER, BS5)ENAME CL) 

FORMATC10Xe! UNIT ' ,2X1ABr2X,' HAS NO MODEL ASSIGNED TO IT") 

ONTINUE = 
FORMAT(10Xe8H UNIT 2AS,28H REPRESENTED BY ROUTINE 7A8) 
WRITECNWUSER, B54) 
CORMATC//10X+19H PROBLEM DIMENSIONS/14X,18(1H#)/) 
WRITE CNWUSER +856) NEMAXrNSMAX,NOCOMPINSLMAX 
cCORMATC/10X-18H NUMBER Uf UNITS & +18 

4790X%,20H NUMBER OF STREAMS = ,16 
2/40X,24H NUMBER OF COMPONENTS = rI2 
%/40X,17H STREAM LENGTH * +19) 
WRITE CNWUSER +898) 
FORMATC//10X-17H PROBLEM CONTROLS/11X,1604H*)/) 
WRITE CNWUSER,B60)NLOOPS+ TOL 
FORMATC1OX+ 34H MAXIMUM NUMBER OF LOUPS ALLOWED = ,15/ 

140X,20H TOLERANCE ALLOWED = ,F10.5) 
TECKONVRG) 862,862,866 
MRITECNWHISER, 864) 
FORMAT(10X+29H CONVERGENCE PROMOTER NOT SET) 
an To 870 

WRITE CNWUSER, BOB) KONVRG



868 
870 
872 

873 

8764 
B75 

876 
578 
880 

682 
8B4 

886 
SBR 

890 
894 

892 
B9% 

894 

B95 

896 
898 
de) 

S
o
a
i
n
 

904 

FORMATC10X+25H CONVERGENCE PROMOTER NO.-+l204H SET) 
TECTTRACEI876,872, 873 
WRITE CNWUSER, 874) 
420 Tn 880 
WRITECNWUSER,875)1TRACE 
60 To 88H 

FORMATC(1OX+23H TRACE SET ON ALL UNITS) 
FORMATCTOX+17H TeaCE SET EVERY +136 LOOPS ») 
URITECNWUSER, 878) 
FORMATC1NX+21H TRACE OPTION NOT SET) 
TECNI TST) 882,852,886 
WRITE CNWUSER, 884) 
EORMAT(//40X+28H CALCULATION ORDER NOT GIVEN/11X%+27(1H*)/) 
a0 TO RIB 
WRITE CNWISER, 888) 
FORMATC//10X,18H CALCULATION ORDER/11x%,417(1H#)? 
TSEQ=2=NELIST(1,2) 
no 806 T= +NLIST 
TS2SNFELIST(I, 20/2 
TECTS2=1SEQ)A90, 206,892 
WRITE CNWUSER, 891) 
FORMATC/42Xe45H SEQUENTIAL SET/) 
TSEQs0 
a0 TH DE 
URITECNWUSER, B93) 
FORMATC/42X,73H RECYCLE LOOP/) 
TSEQ=4 
KAPSNELISTOE S41) 
uRITeCNWUSER,895)—NAMECK4) 
FORMAT(14X+A8) 
CONTINUE 
URITECNWIUSER + 899) 
EORMAT(///30X417H END OF DATA ECHO /31X01604H*I///) 
60 Tn 40 

SEND DATA TO LOG FILE 

nO 904 T=1,NEMAX 

nO 904 Ja1,3 

eSEMCT, J) 0 
nO 907 I1=1,NEMAX 

reECKOM(I,19)907,0907,902



908 

904 

905 
906 
907 

908 

909 

2
9
0
0
0
 

1004 
1005 

1040 

1020 

1030 

c 

ee 
rECKEM(IT,K) 904,907,903 
pekPm(rrK) 
KSEM(L,3)SKPMC1 51) 
eo Ta 905 
tenKpM(1,K) 
WSEM(L, 2) SKPMC(1 21) 
WSEMCL,1) SL 
CONTINUE 
CONTINUE 
TECNLTST.EQ,0)CA1L ORDERCNW) 

TECINDEX.EQ,27)60 TO 805 

reCJswTCH2,FO,2)60 TO 908 
pAUSE FOCAL 
CALL FOCALLERCNWETLE) 
pAUSE FILEA 
ae Th 909 
TECNDAR. 1 T.T)WRITECNWUSER? 3000) 
TECTOT. EO. O02 WRITECNWUSER, 3010) 

TECNCTOT. EG, 0)WRITECNWUSER, 3020) 
ALL FILERCNWEILE, INDEX? 

sToOP 

ERRORS IN STREAM MEASUREMENTS FOR DATA RECONCILIATION 

PEADCNR +1000) BUFFER 
Nanw2 
PALL COPVER (RPA, RUFFERIN) 
no 1010 1e1s+NSMAX 
PALL COMPBCAC1), SNAMECI?,1 COMP) 
rECICOMP,£0,1)G0 70 10350 
CONTINUE 
WRITECNW,1020)AC4) 
FORMATC//10X,'ERROR IN ERRORS DATA'/ 

*#40XeAR,'TS NOT A RECOGNISED STREAM NAME'// 
#IOXe STMULATION ABANDONNED'//) 
pAUSF ER 
erRCr)sAc2)/100, 
eo T910



2005 

2010 

20144 

2042 
2013 
2020 

2025 
2030 

2040 

2050 
2060 

TNITYAL READ SEGMENT 

FORMATC1415) 

FORMAT(5F15,7) 

PEAD(NRFILE, 1000) TITLE 
PEADCNPFILE 1 910)NEMAX s+ NSMAX sNOCOMPsNSLMAX,NPAR+NCOLPM,KONVRG, 
INPSetTRACE*NLOOPS,NLISTINVNAMEPNPROP,NOGO,IUNITS+NUSRPPT ,NCTOT 
2.NPROPX+IRT, TERR 
DEAD (NRFILE,930) TOL 
PFADCNRFILE, 1000) (SNAME CT), 1&4 +NSMAX) 
PEADCNRFILE,1000) (ENAME‘1),1=4+NEMAX) 
TECTRT.EO,0)60 To 2005 
PEADCNRFTLE,1000) (RNAME(T) » 1842 NEMAX) 
DEADCNRFTLE,910) (MODULE CT) - 124 ¢NEMAX) 
PEADCNRFILE,1000) (VNAMECT)»-1=4/NVNAME) 
TECNOCOMD) 202072020,2010 
no 2011 181,NOCOmMp 
DEADCNRFILE, 10009 (PROPRT(I,d) ,J1,2) 
READCNRFILEs930) (PROPRTC1+,J) -J=SeNPROP) 
OFADCNRFTLE, 930) CPRTEXTRACI ed) 2081 eNPROPX) 
TECNUSRPDT)2020,2020,2012 
nO 2043 te1,NCTOT 
PEADCNRFILE +930) (CUSERPPT(I+J),J®1,NUSRPPT) 
PEADCNRETLE,910) CCKPMCI 13) pde4 eNCOLPM) +154 ¢NEMAX) 
PEADCNRFILE, 910) ¢(KSEM( I,J) ¢Jm105) e124 +NSMAX) 
PEADCNRETLE, 930) ¢SMATRXC1), 11 ¢NSLMAX&NSMAX) 
TECNDAR.IT.19G0 TO 2025 
PEADCNRFETLE,930) CEEN(T) +121 e¢NPARD 

PEADCNRETLE,910)((NEMATCY¢J5) -J*122) 2721 -NEMAX) 
TEONI TST) 2060,204072030 
PFAD(NRFILE,910) CONE, ISTCI,J),J#1,2),724eNLIST) 
PEADCNRFILE, 910) CKSFIAG(T), 14, NSMAX) 
TECNOS)2060-2060,2050 
DEAD CNPFILE,910) CKPSC1) 4151 eNPS) 
seCTeRR.£0,0)G60 ro 10 
cEAD(NPFILE,930) (CERR(I1) 1151 ¢NSMAX) 
40 TO 10



2100 eFADCNR,1000)BUFFER 

Newt 
CALL COPVER(8,A,RUFFERIN) 

2104 NEMAXENEMAX+4 

NUSNEMAX 
CALL COPYSCENAMECNEMAX) © A017) 

nO 2110 182)N 
TECNSMAX)2106,2106 02102 

2102 no 2104 J®1eNSMAX 
PALL COMPSCSNAMECJ),ACI2,1COMD) 

TECTCOMP=1)2104,2408,2104 

2104 CONTINUE 
21046 NSMAXENSMAX#4 

CALL COPY8CSNAME (NSMAX) FACT) 
teNSMAX 

2108 NtOLMX=NCOLMX+1 
weM(NU,T) ad 

2140 fONTINUE 
OM (NU. 1) 8NU 
PEAD CNP +1000) BUFFER 
vert 
CALL COPYERCR Ar RUFFER EN) 
TECN,FO,9)GO TO 2418 
nO 2496 1815N 
nO 2112 Je1,NSMAY 

ALL COMPBCSNAMEC J) -ACI),1COMP) 

rE CI COMP H1)241242114,2112 
2942— fONTYNUE 

NSMAY=ENSMAX#4 
PALL COPYSCSNAMECNSMAX) FA CT)) 

JSNSMAX 
2944 wCOLMXSNCOLMX4#4 

vPMC(NU,NCOLMX) Say 
2146 CONTINUE 
21498 ECNCOLPM=NCOLMX)2120,2130,2130 

2120 weOLpMeNCOLMX 

2130 weOlmxXet 

#0 Tn 16 

e
e
 

EQUIPMENT PARAMETERS FOR THE READING sECTION



2750 

2152 

2156 
2156 

2158 

2160 
2162 

2472 
2176 

2176 
2178 

2180 
2182 

2184 
2186 

2166 
21468 
2170 

3000 

PEADCNR +1000) BUFFER 
vent 
rALL COPYERCB,A, BUFFER? N) 
nO 2454 1E#1,NEMAX 
CALL COMPBCAC1), ENAMECIE),ICOMP) 
TFECTCOMP=1)2154,2458,2194 
CONTINUE 

NEN 
TESNTE 
40 TO 2166 
TECN.LT.2)G0 TO 49 

nO 2460 181.8 
tut 
PALL COMP(J,AC1), 1+ VNAMES(12),1) 
TE CS) 24607216072962 
CONTINUE 
w2l/? 
NUBN&4 

NPTENPARS1 
40 TO (2172,2176,2180,2184) 0K 
EAD (C7, 24976) CEENCNPARSI),121,N1) 
FORMAT C2¥ + 50F0.0) 
ao TO 2170 
pFAD(7,2178) CEENCNPARSI),151,N1) 
FORMAT CGY, 350F0.0) 

60 To 2170 
PRAD(7, 2982) CEENCNPARSI),151,N1) 
FORMAT(6X+30F0.0) 
20 TH 2170 
PFAD(7,2186) (EEN(NPARS1),131,N1) 
FORMAT COX + SOF0+0) 
ao To. 2170 
DEAD C7, 2968) CEENCNPARSI),1=1,N1) 
FORMAT(100F0,0) 
NDARENPARSN4 

NEMATCTE,1)5NP1 
NEMATCTE, 2) =NEMATCIE,2)*N14 
NYTESIE 
en To-10 

CORMATC//10X,10H wee WARNING wee



————————— ee pan 

*40X/33H *** MODELS NAMES NOT SET YET we FES 

3020 ecORMATC//10X,16H #*e WARNING we / 

410%e7GK *** COMPONENT NAMES NOT GIVEN *** 41) 

END 
SUBROUTINE EQCALLER(NWF) 

COMMON MODE,NIN,NOUT, STRMI (6,15) ¢STRMO(6215) ,PARAM(30) ¢NSLMAX,NL 
rOMMON /CNAME/ SNAME(30),ENAME(S0) +RNAME(30) ,VNAMEC60) + 

4 MODULE C30) + TITLE(10) »NSMAX+NEMAX@NPAR,NVNAME, I TRACE sNPROP,NUSRPPT 

paUSre FOCAL 
WRITECNWE S10) 

10 CORMAT(EX+27HSUBROUTINE FOCALL(NE)/ 
*4AX27HGO TO OC) 
nO 20 1T=4,NEMAX@=4 

20 URITeECNWEe30)T 
30 FORMATCSY, 1H, 12,942) 

weTTRCNWE,40) 
40 FORMATCSX + 1H#,12,4H) NE? 

no 50 154 +NEMAX 
50 URITECNWEPOO)T + RNAME CT) 
60 FORMATC1x212,3X,5HCALL 1 A8/6X,SHRETURN) 

URITECNWE P70) 
70 FORMAT (6X¢3HEND) 

pFTURN 

END 

SUBROUTINE FILER(NWFILE* INDEX) 

c 
= 

cOMMON /pIMS1/ 
wTTTLE (10) BUFFER (10), VNAMES (34) 4A(20), 
#EENC5O0) NEMAT(30,2)¢SMATRX (400) #RNAME (30) ¢VNAME (30) -MODULE( 30)» 

woROPRT (1425) PPRTEXTRA (10735) -USERPPT (10740) ,SMUDN(20) # FORMS (2) 
+. VNAME2 C6) pERRO30) ¢ ZERO 

c 
cOMMON /pIMS2/ 

+ NOCOMPrNSLMAXANDAR, KONVRGsNPROPX 
*. TTRACE + NLOOPS + NVNAME-NPROPeNOGOrTUNITS 
* NUSRPPT,NCTOT+IRTr TERR 

é 
rOMMON



2
0
 

9410 

9415 

925 

926 
930 

934 
932 
935 

938 
940 

950 
955 

960 

965 

1.0.00 

#uPMC30,8)+KSFELAGC30) -KSEM( 30,3) eNELIST(30,2),KPS(10), 
#NEMAM,NSMAX+NCOLPMsNLTST,NPS,ENAMECS0) + SNAME (30) + TOL 

WRITECNWEILE,1000)TITLE 
WRITE CNWEILE,9T0)NEMAX + NSMAX,NOCOMPeNSLMAX + NPAR*NCOLPM/KONVRG, 

ANPS+TTRACE*NLOOPS,NLIST+NVNAME*NPROP,NOGO,IUNITS,NUSRPPT,NCTOT 
#, NPROPX + TRTVTERR 

FORMAT(1615) 
WRIT TECNWEILE,950) TOL 
WRITE CNWETLE,1000) (SNAMECI) eT 1+ NSMAX) 
WURTTECNWETLE, 1000) CENAME(T) oT m1 sNEMAX) 
re(TeT.£O,0)G0 To 915 
WRITECNWEILE+ 1000) CRNAMECT) ¢ Ts 1 ¢NEMAX) 
MRITECNWETLE, 910) CMODULECI) ¢Te1 #NEMAX) 
URITECNWETLE,1000) CVNAMECI) tet ¢NyNAMe) 
TECNOCOMP)955,935,925 
nO 926 T=1,NOCUMP 
WRITECNWETLE+ 1000) (PROPRT(I ed) ed®4 22) 
URITECNWETLE,9S0) CPROPRICI+J),0*35,NPROP) 
WOTTECNWEILLE,950) (CPRTEXTRACI,J2 ede 1 ¢NDROPX) 
EORMATOSETS, 7) 

TECNUSRPPT)9 35729357934 
nO 932 I=t,NCTOT 
WRITECNWETLE,930)(USERPPT(I ed) ed24 eNUSRPPT) 
WRITRCNWETLE,910) CCKPMCIT,J) ede 1 /NCOLPM) ¢I=1/NEMAX) 
WRITECNWETLE,910) (CKSEMC Ted) oJ 2105) 011 NSMAX) 
UPTTECNWEILE, 950) CSMATRACI) pTe le NSLMAX*NSMAX) 
TECNPAR,LT.1)G0 TO 938 
WRITE CNWEITLE,930) CEENCI),Te1,NPAR) 
WRITE CNWETLE,910) CCNEMAT(I,U),381,2),751eNEMAX) 
TEONI TST)9507950,940 
MPITECNWETLE,910) CONELISTCIeJ) 2094 02),121,NLIST) 
URTTECNWETLE, 910) CKSELAGCI) pT mT rNSMAX) 
TECNPS)940,960,955 
WRITECNWETLE, 910) CKPS(I),181,NPS) 
TECTERR+EQ,0G60 TH 965 
WRETECNWETLE, 950) CERR (1,121 ,NSMAX) 
TECINDEX,EQ,0)PAUSE FR 
TECINDEX. EQ, 28) PAUSE EXIT 
£ORMATCINAB) 
pAUSE
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nIMENSTON LOOP(2H,50),1P¢30),1STBUF (30) 

cOMMON 
PM (30,8) -KSFLAG (C30), KSEM( 30,3) NELIST(30,2),KPS(10), 
*NEMAY,»NSMAXpNCOLPMsNLIST, NPS, ENAME (50) »SNAME (30) 
rOMMON /ORDR/ 1H(30,30) KF LAG LOOPN,NET* TEP KEFLAG (30) 

no 5 K=1,NSMAX 
KSFLAGCK) 30 
TaKSEM(K,2) 
isKSEMC(K,3) 
TSTBUE CK ST eT 00+) 
nO 20 154 ,NEMAX 
re (1ye0 
no 10 154420 
rOOP Cs, 1) 30 
no. 20 J®41+NEMAX 
THOT, J) 80 
CONTINUE 

nee eC 4 wah 

NLCUML #0 

n_OOpss0 
val 
ro(t)=4 

wee EC 2 wwe 

NRTP CK) 
nO 50 J=2-NCOLPM 
1aeKOMON, J) 

TECL.FQ.02G0 TO 70 

rECL.LT+02G0 TO 60 

pskSemcl,3) 
reCh. Lee TP (19960 TO 50 
no 49 M24 ,NEMAX 

yeECL. FQ, 1P(M))GO TO 50 

ya lP ck) 
PECL. EO, THCE M260 TO 50



40 

50 

60 

N
o
o
n
 

430 

140 

2
°
 

fONTINUE 

an To 40 
PONTINUE 

40 To 70 
wnke4 

re CKy sl 
40 To 30 

oak FC 3 tee 

weIPck) 
nO 80 J=2,NCOLPM 
te=KPM(N,J) 
TECL.EQ.0)2G0 TO 4110 
rRCL.LT«99G0 TO RO 
1eKSEMCL,3) 
re(tp(1).£9,1)60 70 90 
CONTINUE 
49. To 110 

uLOOps=N1 OOPS+41 

nO 190 J=1,+NEMAX 
1OOPCNLOOPS,J)# IP (J) 

eee BC 4 eww 

rE(K. 60,4260 TO 150 
reTPeK) 
no 120 M=1eNEMAX 
THCL, MY SO 
psIP(Ke1) 

nO 130 Me1sNEMAX 
reECIH(L*M),E0,0)60 TO 140 
CONTINUE 

THCL,M DeIPCK) 
rep (Ky 20 
vake4 

60. TO 30 

wee FC 5 wher



160 

180 

190 
200 

e109 

220 
230 

240 
250 

260 

270 

C kee 

400. 

vet 
no 140 T=2t+NeEMAX 
AN 140 Jat, NEMAX 

tHOTS SEO 
40 To 30 

TECNLOOPS,LT.1260 TO 1500 
nO 190 T=1,NEMAX 
nO 100 J=at+NEMAX 
THOT, J EO 
nO 270 L=1+NLOOPS 
no 220 184,NEMAY 
reCLOOP(L+T).GT,0)960 TO 210 
rp CI)=1P 01) 
20 To 230 
re CTySLOOP(Lel? 
1ooP¢L,1)20 
CONTINUE 
reln4 
nO 2460 Jetel 
sisted) 
THCL, J1)=1 

A2=TPCJ+4) 
TSTEITe100452 
re(Jd)20 
nO 240 K=t+NSMAX 
reCieTaUF(K),E®,18T)GO TO 250 
CONTINUE 
LOOP ¢L,K)#1 
CONTINUE 

re (T4120 
CONTINUE 

CUMULATIVE MATRIY 

NLCUMLENT OOPS 
ya 
nO 450 T=at+NLCUM 
nO 440 Jat sNEMAX 
TECTHC Te JILT.1260 TO 440



TECIT.GFEeNLCUMLIGON TO 460 
no 430 K=I41,NLCumL 
TECTHCK+I).LT.1960 TO 450 
nO 490 L=tsNEMAX 

THOT, L)FTHCI, LI +TH CK, L) 
THK, LEO 
TECK _EG.NLCUML)GO TO 420 
nO 490 Mek41,NLCUML 

410 THC Ma »LYSTH (MeL) 
420 CONTINUE 
425 nwt 

NECUMLENLCUML®1 

430 CONTINUE 
440 CONTINUE 

TFC(N_FQ.0)GO TO 450 
ned 
20 To 400 

450 — PONTINUE 
460 nO 590 Te1sNLCUM, 

THOT, NEMAX#1) 50 
nO 500 J=1,NEMAX 
TRCTHCT J) GT. OD THCL,NEMAX#1 STH CT» NEMAX 44) 44 

500 CONTINUE 

C xe cFARCH FOR ITERATE STREAMS TO CUT ALL LOOPS 

ns=0 
nTe=4 = 

C #** GET NUMBER OF LOOPS IN WHICH EACH STREAM 1S INVOLVED 
no 1409 T#1,NSMAY 
nO.1100 181,NLO0PS 

1100 1 OOPCNLOOPS4+1,1)=1 0OP(NLOOPS+4 +12 +#LOOP(Ls1) 
C #* cLAG PREFERRED STREAMS 100 IN ROW NLOOPS+1 OF ITERATE STREAM SEARCH 
C wie MATRIX 

re(Nps)1130,1150,1110 
1440- no 1920 1ST NPS 

askPsS (1) 
POOP CNLONPS41,d) 2100 
MSFLAG (J) 82 

1120 NSBNG41 

4130 n4SN4 44 
nO 1230 TET ,NSMAYX



1140 

1150 

1160 

1170 
1180 

1190 

1200 

1210 

1220 

4225 

1230 

14380 

C eee 

1500 

1340 

NSENS4#4 
1EON191230,1230,1150 
no 1200 J#1,NLOOPS 
PECLOOPCJ+1)21200,120071160 
nO 1190 Ket ,¢NSMAY 
rE (Km 1914 7041190,1170 
TECLOOP CI, K),NE,1960 TO 1190 
1roOP (srl yse 
Asad S+4 
20 To 1200 
CONTINUE 
eo To 1220 
CONTINUE 
TE CI I=N199220+121001240 
1 OOP (NLOOPS#+1,1) 20 
20 TH 1230 
OOP ¢NLOOPS#+1,1) 2100 
NPSENPS#4 
wpS(npsdel 
nO 1225 Jet ¢NLOODS 
rECLOOP (ist), EQ, 2)L00PCV,1)*1 
CONTINUE 

WSFLAGC(I)S2 
CONTINUE 
TECNS,LT.NSMAX)GO TO 1150 
nO 1480 1T81,NSMAY 
rE CKSEM(T22).6T,0)60 TO 1480 
eSFLAGCIDS1 
PONTINUE 

ET CALCULATION ORDER 

KFLAGEO 

no 1400 TERT, NEMAX 
TECKEFLAG(IE), GT. 0260 TO 1600 
no 1610 1=2,+NCOLPM 
sekPM(IE,1) 
TECS.LF.L92GO TO 1520 
TECKSFLAGC(J),FQ,0)G0 TO 1500 
CONTINUE



1550 

1560 

1570 

1580 
1590 

1600 

1700 

20 
30 

40 

TECNLCUML.LT.12G60 TO 4570 
no 1850 LOOPNET, NLCUML 
TECTHCLOOPN,TE).GT.0)G0 TO 1560 
CONTINUE 
40 Tn 1570 
vELAG1=0 
ALL FLAGER 
TECKELAG1, EQ, TI KELAG=1 
eo TO 1600 

no 1589 1151,NCOLPM 
jerKoM(le,T1) 
reEC).£0,0)60 TO 1590 
KSFLAGCJ) 31 
vFLAgs4 
NEVENEI +4 
NELIST(CNE1,1)&1€ 
NELISTCNE1+2)21 
VEFLAG CIE) S41 
CONTINUE 

TECKELAG EQ,19G0 70 1500 
rRCNE4,LT,NEMAX)GO TO 1900 
NLTSTSNEMAX 

WRITE C224 700) CCNELISTCI ed) sd=10@),151,NEMAX) 
FORMAT(10X+6H ORDER, 1219) 
PpFTUPN 
END 
SUBROUTINE FLAGER 

COMMON 
#EOMC 20,8) KSELAGERO) ,KSEM(30,3) eNELISTC( 30,2), KPS(10), 
*NEMAX,NSMAX«NCOLPM*NLIST, NPS, ENAME (50) + SNAME (30) 
rOMMON /ORDR/ THC30,30) KF LAG1 + LOOPN, NEF TErKEFLAG (30) 

NEFL SO 

WELAGSO 
NELSTHCLOOPN,NEMAY#41) 
KL El eRt1 

nO 200 Inl+NeMAX 
“isKki+4 
TECK GT NEMAX) K424 
rECINCLOOPN,K1),16.0)G0 TO 30 
TECKEELAGC(K1)Y,GT.0)GO TO 200



50 
60 

70 

200 

210 

220 

230 

250 

260 

TECKE_LE_0)GO TO 60 
TECKSFLAGCKS),LE,0)G0 TO 200 
CONTINUE 
wEFLAGSKS)=3 
NETENEV44 

WELTSTONE 121) 8K1 
NELISTCNE1 +2) 82 
NEFLENEFI +1 
KFLAGE4 
no 70 J¥eJeNCOLPM 
waSeKPMCK1 2d 4) 
TECKR,FO_02GD TO 200 
TECKSELAG(K3) EQ, N)KSFLAG(K3) #5 
PONTINUE 
CONTINUE 
TECKELAG.EQ,0)G0 TO 240 
VELAGED 
v1=0 
en To 20 
TEC(NEFL,NE.NELIGO TO 250 
KELAG(=1 
nM 220 T=s1,NSMAX 
TECKSFLAGCI) EG, 3)KSELAGCI)=4 
CONTINUE 
nO 230 I=1eNEMAX 
TECKFELAGC(I) ES, 3) KEFLAGCI) 84 
PONTINUE 
NELISTONE1 £2) 235 
DETUPN 

nO 2460 I=1+NEMAX 
rRCKEFLAG(I) EQ, 3) KEFLAGCI)=0 
PONTINUE 
nO 270 I=12NSMAX 
TECKSFLAG(I) EQ, 3) KSELAG(I)=0 
CONTINUE 
vELAG 1 =O 
NETSNETeNEFL 
PETURN 

END 
SUBROUTINE COPYER(M,A,BrNCOPY)



10 

20 
30 

40 
50 

60 
70 

1.04 

410 

STMENSTON FORMS (2) +FORM(3) 
HIMENSTON AC20),8¢10),SP(2) 
nATA FORM/SHC 78H 1BHX1160,0)/ 

nATA SP/8H 18H / 

rALL COPV8(AC1),8P(1)) 
TECNCOPY S11 203 
ncae4 
nCOPYs=NCOPY=1 
60. TO 5 
nCOPYs81 
aesd 

vst 
nat 
no 60 154480 
set 
eALhL COMP CJ,B(1),1/SP(1),1) 
rF(J910210220 
TALL COPYC1, AON), KrBC1) OY) 
TRCK.GE.M)GO TO 50 
vok+4 

£0 To 60 
TE CK=1)60160,30 
taMewet 

TECLI5S0+50740 
CALL COPYCL+ACN),KeSP(1),1) 
vat 
NaNeuM/& 
TECN@NCOPY)60,60,70 
CONTINUE 
TEONC,GE,09G0 TO 110 
rate4 
WRITECR 61 000T 
eORMaT(IA) 
PFADCB, TOT) FORM (2) 
FORMATCAR) 

DEAD C7, FORMA CNCOPY 44) 
NQOPYEN@4 
PETURN 
END 

SUBROUTINE CHECKERR(T)



10 

45 

20 
25 

30 

wHICH MAY HAVE CAUSED THE PROGRAM TO sTOP, 

NIMENSTON BUFFER (40) 

rOMMON /SWITCH/ JSWTCH 

pEAD(7,5) BUFFER 
FORMATCTOA8) 
weRTTE(2+10) BUFFER 
FORMATC////25X125H weee® E-R_R-9-R wate ff 1} 

*10X,465H THE PROGRAM HAS STOPPED DUE VERY PROBABLY TO A WRONG ITEM 
#ON THE /10X,17H FOLLOWING CARD // 4X,10A8// 
*#10X%e40H CHECK THE PRESENCE OF ANY ALPHANUMERIC STRING OF CHARACTER 
*o /40X%/53H IT May BE A WRONG UNIT/STREAM/COMPONENT/COMMAND NAME 
*.10X,27H WHICH HAS CAUSED THE ERROR LES) 

recJswTCH,FQ.0)G0 TO 20 
WRITE(2615) 
FORMATC// 

¥40X9469H PLEASE CoRRECT THE ERROR AND RE@INPUT THE WRONG CARD AND T 
*uE/10X,51H FOLLOWING ONES ONLY WITH THE APPROPRIATE COMMANDS, 
*/40X,56H THE STATE OF YOUR STORED DATA IS GIVEN IN THE FOLLOWING / 
*10X910H DATA ECHO J// 
*OSK,22H #eeee SS TOP weeww S///) 

TNDEXSO 
NWFIL ESS 
CALL FILERONWEILE, INDEX? 
40. TO 30 

WRYTEC2,25) 
FORMATC 7H 

*10X,40H PLEASE ReeINPUT YOUR WHOLE SET OF DATA AFTER CORRECTING TH 
#e/10%,7H ERROR wt 
#25X,22H eeeke S$ TOP wwehe ////) 

pAUSF FR 
END 
rINisH



Program PEETPACKSUBS



S
a
n
g
e
a
n
 

an 
e
P
a
n
A
a
A
 
A
A
 
A
A
 
A
O
 
S
A
A
 

week 
tee 
wk 
tok 
tek 
ek 
tk 
seek 
see 

kee 
eke 
eee 
ee 

DREVURAMA FSET RPAWAD 

INPUT 1 & CRO 
ouTpuT 2 = LPO 
nuTtPpur 3 @ LPT 

nuTPUT 4 = CPO 
TRACE 2,500 

rOMPEESS INTEGER AND LOGTCAL 
eND 

MASTER PEETPACK 

COMMON MODE,NIN,NOUT,STRMI (6,15) ¢STRMO (6015) ,PARAM(30)> 
#NSLMAX DNL ONY 
COMMON /CCOMP/NC,NELTST(¥0-2) -NLISTeNL OOPS rKONVRG,NOGOsNPS+KPS (10) 
COMMON /PHATRX/ KPMC3028)+SMATRAC4OU) ,NEMATC307¢),EEN(500)+ 

AUSELAGC3O) ¢NSLMX,NCOLPMe TOL KSEM( 3043) 
COMMON /CNAME/ SNAMEC302,ENAMEC50),RNAMEC30) ,VNAMEC60)>, 

4MODULEC3O) + TITLE(10) -NSMAX»NEMAX@NPAR,NVNAME,ITRACE+NPROP,NUSRPPT 
2,URT,NW2 
COMMON /MINI/ TEpRrE (30) 

FXTEQNAL CHECKERR® 

CALL FTRAPCCHECKERR) 

PEETPACK Ts DEsYGNED TO ACCEPT ONLy 30 UNITS AND 350 STREAMS, 
TO GENERALISE ITS APPLICATION ONE Of THE TWO FOLLOWING 
IMPROVEMENTS MAY BE BROUGHT TO IT : 
4 = CHANGE ALL DIMENSION AND COMMON STATEMENTS TO acCEpT 

MORE UNITS AND STKEAMS BY INCREASING THEIR SIZES. 
2 = CHANGE THE WAY ALL DATA ARE TRANSFERRED THROUGH THE PACKAGE 

BY THE COMMON STATEMENTS. THIS CAN BE ACHIEVED EITHER 
RESTRUCTURING THE ARRAYS SO THAT THEY SHARE COMMON 
BOUNDARIES MOVEABLE AT WILL FROM WITHIN TO aCComODaTE 
A VARTABLE NUMBER OF STREAMS AND UNTTS 
OR BY INTROHPUCTNG DYNAMIC DIMENSIONING THROUGHOUT THE 
PACKAGE, 

SUCH IMPROVEMENTS WERE NOT INITIATED BECAUSE OF LACK OF TIME,



10 
20 

SWF. 
NW2s 

NUFILES4 

CALL DREADCNR) 
TECTERR,F@,0)G60 TO 10 
PALL MINTMAX 

TERR=O 
Go-To 20 
ALL COMPUT CNW? 
rOPTNSO 
CALL RESULTCIOPTN,NW) 
pAUSE FILEA 
CALL DPRINTCNWFItED 
STOP 

END 

FUNCTION PUREVFC(T, TRANSFER) 

nIMENSTON TRANSFER(30) 

TINS TRANSFER(2) 
WINS TRANSFER (4G) 
RP=BOTLPTCI + TRANSEER(3)) 
TRANSFER (2) 28P 
TRANSFER(5) 23,0 
PALL ENTHALPY (TRANSFER) 
HVETRANSFERCA) 
TRANSFER(5)52,0 
cALL ENTHALPY(TRANSFER) 
ULETRANSFERCA) 
DUREVESCHIN@HLI/CHVRHL) 
TECPHREVE.LT.0+0)pURFVFED,O 
TECPURFVE,GT,1.0)pUREVFE1.0 
TRANSFER(S) =PUREVE 
TRANSFEFER(2)=TIN 

TRANSFERC4) SHIN 
pETURN 

END 
eIWNISH



Program EXECUTIVESUBS



10 
20 
40 

SEVMe nr Ol PAaArans 

tNPUT 4 = CRO 
quTPuT 2 = Lpd 
quTPpuT 4 = Cpd 
quTPur 6 = LP4 
COMPRESS INTEGER AND LOGICAL 
TRACE 2,500 
END 

SUBROUTINE DREAD ¢NR) 

COMMON MODE-NIN,NOUT,STRMI (6,15) 2STRMO(6115),PARAM(30) ¢NSIMAX,NL 
+ NW 

COMMON /CCOMP/NC,NELIST(30,2),NLIST*N| OOPS+ KONVRG,NOGOrNDS/KPS(10) 
COMMON /CMATRX/ KPM(3018)+SMATRX (400), NEMAT (30742) ,EENCSO0)> 

4WSFLAG (30) ¢NSLMX,NCOLPMr TOL + KSEM( 3003) 
rOMMON /CNAME/ SNAMEC3U)2,ENAME(C50)+RNAMEC30) ,VNAMEC60) + 

AMODULE CSO) + TITLE(10)+NSMAX+NEMAX*NPAR,NVNAME,TTRACE+NPROP,NUSRPPT 
2. TRT NW 
rOMMON /PROPS/ PROPRT(10U,25),UPPT(10,40) +NUCOMPPTUNITS*NCTOT 

+ MAXNSL ANT LA NWI 
COMMON /PPTEXTRA/ PRTEXTRA(10,59),.NPROPX 
rOMMON /MINI/ TERR LEC 30) 

NUTENW 

cORMAT(1615) 
cORMATCTNAB) 
cORMAT(S5E15.7) 
DFADCNR + 20)TITLE 
PFADCNR+10)NEMAX,NSMAX+NOCOMP,NSLMAX,NPAR,NCOLPM, KONVRGINPS> 

TT TRACE, NI OOPS + NLTST/NVNAME »NPROP*NOGO,TUNTTS,NUSRPPT,NCTOT 
2, NPROPX,+IRT,IERR 
MAXNSLENSLMAX 
NSLMX=NS{LMAX 
NL=NSTLMAX=NOCOMP 
NILENI 
PFADCNR+ 40) TOL 
PFADCNR?+ 20) (SNAMECI),1=1,NSMAX? 
PEADCNR+ 20) CENAME CI), 121,NEMAX) 
TECIRT.EQ.09GO To 12 
RFADCNR+ 20) CRNAMECI),1=1,NEMAK) 
READONR +10) (MODUL FCI), 174 ,NEMAX)



az 

AS 

14 

16 
eas 
18 

70 

80 
90 

95 
96 
100 

40 

PEAD(NR+ 20) CVNAMECI),751,NVNAMED 

TECNOCOMP)18,18,13 
no 14 134-/NOCOMP 
PEAD(NR+ 20) (PROPRTC(I, J) 652172) 
DEAD CNR 40) CPROPRT(T, J) 4s 35 eNPROPS 
PFAD(NR’ 40) (PRIEXTRACT #9) 2J=1,NPROPX) 
TECNUSRPPT)18718,16 

no 17 124-/NCTOT 
READCNR +40) CUPPT CT rJ) pd 24 NUSRPPT) 
PEAD(NR +10) CC KPM(T ed). d=1/NCOLPM) , 151 ,NEMAX) 

READ CNR 110) CCKSEM( Lp J) ede1 75), LET, NSMAX) 
PEAD(NR+ G0) CSMATRX(T) + 1=4 ¢NSMAX*NSLMAX) 

TECNPAR.FQ.0)GO TO 80 
pFAD(NR +40) CEENCT) ¢ 1212 NPAR) 
DEADCNR +10) CCNEMAT(T J) #55402) 0154 NEMAX) 
TECNITST)95 295090 
DFADCNR (10) CCNELTSTCT dd), Jd51,2) Tet eNList) 
DEAD(NR+ 40) (KSFLAG(I) » 154 ¢NSMAX? 
TECNDS) 1004100196 
pEADCNR, 10) (KPS(1)eT=4e¢Nps) 
TECTERR.FQ,O)RETURN 

PEADCNRe4O) (ECL), 124 ,NSMAK) 
OFTURN 

END 
CUBROUTINE GETPARAMCMOD?rTE,UPARAM) 

rOMMON /CNAME/ SNAME(30),ENAME(50),RNAME(30), VNAMEC60)¢ 

MODULE (30) ¢TITLE (10) -NSMAXsNEMAX*NPAR,NVNAME, IT TRACE +NPROP,NUSRPPT 

FOMMON /CMATRX/ KPMC3018) 1 SMATRKGGOU) ,NEMAT C3016) ,EENCS00)> 

KSFLAG( 30) ¢NSLMX,NCOLPM* TOL KSEM( 3073) 

rOMMON /CPARAM/ M.N 

nIMENSTON UPARAM(30) 

TF(MOD.GT.0)GO To 70 
M=NEMAT (TEs) 
NSNEMAT(TEs2) 
TECN FQO.O) RETURN 

no 40 124-30 
NPARAM(T)20,0 

no 50 184+N



DP SO 
90 FFNCGM+I~"1) SUPARAMCL) 

RETURN 
END 

SUBROUTINE EQCALL«NE) 

COMMON MODE,NIN,NOUT,STRMI (6,19) +STRM0(67149),PARAM(30) ¢NSILMAX,NL 
COMMON /CNAME/ SNAME( 30), ENAME(50) + RNAME(30) ,VNAME(60)¢ 

AMODULE CSO) se TITLE C10) ,NSMAX,NEMAX*NPAR,NVNAME,TTRACE*+NPROP,NUSRPPT 

reMONULE (NE) 
60 TO €5,10720430,40,50 160170 ,801904100414044204150414071507460+ 

1170+180+190,200),1 
5 CALL MASSMIX 

RETURN 
10 CALL MIXER 

RETURN 
20 rALL SPLITTER 

RETURN 
30 rALL SPLTTMIX 

pETURN 
40 CALL FLASHER 

QFTURN 
30 CALL PURTFYER 

DETURN 

60 rALL SETRP 
RETURN 

70 CALL SETDP 

RETURN 
60 CALL HEATER 

RETURN 
90 CALL HEATEXCH 

pETURN 
100 PALL PUMP 

peTURN 
110 CALL COMPRESR 

pFETURN 
120 CALL VALVE 

RETUON 

130 rALL DISCOL 
RETURN



140 rALL REACTOR 

PFETURN 
150 eALL UNIT 

pFTURN 

160 CALL UNIT2 
RETURN 

170 cALL UNITS 
RETURN 

180 PALL UNTYS 
RETURN 

190 eALL UNITS 
RETURN 

200 PALL UNTT6 
RETURN 

210 cALL UNIT? 
RPFTURN 

END 
SUBROUTINE TEST(NEr LIMIT) 

COMMON MODE,NIN,NOUT,STRMI (6,15) ¢STRM0(6719),PARAM(30)sNSLMAX,NL 
COMMON /PMATRX/ KPMC3018) + SMATRACAO0) -NEMATC3072) -EEN(SU0)+ 

4USFLAG (30) ¢NSLMX,NCOLPMr TOL FKSEM( 3003) 

rIMIt=0 
no 40 1=4,NOUT 
TaNINe1 +4 
JeeKPMONE? J) 
12 (J=1) *NSLMAX 
no 30 KB4+NSLMAX 
TECARSCSTRMO(IT+K))=0,00001)50,50710 

10 YEABS((SMATRX (J#K)=STRMOCT,K))/STRMOCT + K)) 
TE(X.LE.TOL)GO To 30 

20 rIMtTs4 
ao To 50 

30 CONTINUE 
40 CONTINUE 
50 RETURN 

END 

SUBROUTINE PUTSTMCNE) 

    a ae ee eee el



10 
20 

25 

30 
40 

10 

20 

30 

40 

nO 20 154 ,NOUT 
teNIner+4 
panKPM(NE YJ) 
12 (J=4) *NSLMAX 
no 10 L34,/NSLMAX 
SMATRX(J4+LSSTRMOCI,L) 
CONTINUE 
NSNEMATCNE?2) 

TECNY4L0 440025 
MENEMATCNE?1) 
nO 30 1=4°N 
FEN(M+I=4) =PARAM(T) 
PETURN 
END 
SUBROUTINE PROMOT4(NS,IS,LOOP) 

COMMON /CONVRG/ CONVY(5+30),CONVX(5115) 

COMMON /CMATRX/ KPM( 3078) + SMATRXC4OU) ,NEMAT(30+2),EEN(500)>+ 

TESFLAG C30) ¢NSLMAX,NCOLPM, TOL, KSEM (30,3) 

NSTEONS@=4) #NSLMAY 
TECLOOP«GT.2)G0 TO 20 
va CLOOP=4) *NSLMAX 
no 10 154,NSLMAX 
take 

CONVX CTS, TL) SSMATRXONS4 41) 
CONVY CTS, JI SSMATRYCNST #1) 
RFTURN 
no 49 Y=4+NSLMAX 

1aNS|MAX4I 
VeSMATRXCNST4+1) 

veX#COnVy¥ CIS, TI=cOnvx CLS, 1) =CONVYCIS,9) 
rECARSCY).LT.0-001)9G0 TO 50 
GMATRYCNGT41) SC xecONvy tls, tT =CONVK (IS, 1) *CONyy(IS,J))/Y 
CONV CTS, 1) =X 
CONVY CIS, 1)=CONVYCIS, 4) 
CONVY CTS, J)=SMATRYCNS141) 
RFTURN 
END 

SUBROUTINE PROMOT2(NS,+IS,LO0P)



10 

20 

30 

40 

50 

O
r
 

10 

COMMON /CONVRG/ CONVST(>2,30) 
COMMON /CMATRX/ KPM(30+8)+SMATRAC4O0) .NEMAT(30r¢),EENCSO0)+ 

wSFLAG(30) ¢NSLMAX,NCOILPM,TOL, KSEM(30,3) 

NSTSONS™1) *NSLMAX 
taMOn¢(LOOP,3) 
rE CJ) 30+30010 
1a C)=4) *NSLMAX 
no 20 121 +NSLMAX 
CONVSTCIS,J#I)=SMATRX (NST #1) 
RETURN 

no 50 T21+NSLMAX 
v=2.*CONVSTCIS¢NSIMAX+I) -SMATRACNS14+1)=CONVSTCIS,1) 
TE CABS OX) 70.0001950,50140 
ve (SMATRXCNS141) @CONVST(TS,NSLMAX#I))/X 
CMATRXCNST#L) SSMATRX (NST 41) *(44#KX) =CONVSTCIS ,NSLMAX#I )*X 

CONTINUE 
PFTURN 

END 
SUBROUTINE RESULTCIOPTNINW) 

COMMON /CMATRX/ KPMC30,8) + SMATRX (400) ,NEMATC(30+¢),EENCSU0), 
4VSFLAG (30) ¢NSLMAX,NCOLPM,TOL,KSEM(50,%) 
rOMMON /CNAME/ SNAMEC30),ENAME(50) ¢RNAMEC30),VNAMEC60)r 

4MODULFE(30)/TITLE(410)-NSMAX»NEMAX*NPAR,NVNAME,TIRACEsNPROP,NUSRPPT 

TECIOPTNI 21244 
WRITFONW, 100) 
60 TO 6 
WRITECNW, 105) TOP TN 
NENSMAX/2 

MENSMAX=N*S 
TECN) 407440710 
wen2 
no 30 154°N 
wakes 

K1EKS? 
WRITECNW, 110) CSNAMEC J) ¢d=K,K1) 

Weed 
mth Qn t824.,.NC1 MAY



40 
50 

60 

70 
72 

74 
76 

78 
80 
90 
100 
105 
110 
120 
130 

4135 

140 
150 

CONTINUE 
TE (M990 290750 
MaNe3+4 
WRITEONW, 110) CSNAME CJ) ¢deNeNSMAX 
[tee 
nO 60 J=41/NSLMAX 
E442 
WRITECNW, 120) VNAMECJ1) PVNAMECIT#1) » CSMATRE CCL RTI eNSLMAX#S)» 

rl eNeNSMAX) 

TECTOPTND72,72074 
WRITECNW, 130) 
a0 TO 76 
WRITECNW,135) 
no 80 TB4+NEMAK 
meNEMAT(1 +1) 
NENEMAT CT +2) 4M94 
tE(N.6T.02GO TU 72 
WRITEONW, 150) ENAMECT) 
an To 80 
WRITECNW, 140) ENAMECT), CEENCJ) pJEM,N)D 
rONTTNUE 
pETURN 
FORMATC(THI//10K+20H FINAL STREAM MATRIX/114X019% 1H) /) 
FORMATC(THI//40X-24N STREAM MATRIX FOR LOOP +12/11K+23C1Hw)d//) 
FORMATC//30X+ 344, AB, 3KI/) 
FORMATC10X+2A814N,5F1549) 
CORMATCTHI//10X+33H FINAL EQUIPMENT PARAMETER MATRIX/ 

449K + 32C1HHI//8R- 10K UNIT NAME,1UX,17H PARAMETERS /) 
FORMATCTHI//10K247N EQUIPMENT MATRIX/41X%0416(4H*2//8X,10H UNIT NAME 

4.490X,179H PARAMETERS /) 
EORMAT(C/40X+AB1 2K -4F15.9,60/20K14E619,5)) 
FORMAT(/40X,A816X%,18H HAS NO PARAMETERS ) 

END 
SUBROUTINE DPRINTCNWETLE) 

COMMON MODE+NIN,NOUT,STRMI (6,19) +S TRM0 (6019) ,PARAM(30) 2NS| MAX NL 
COMMON /CMATRX/ KPM(30+5)+SMATRXC AOU) ,NEMAT(30+2),EEN(500), 

AUSFLAG CSO) oe NSLMX,NCOLPM* TOL + KSEM( 3003) 
COMMON /CNAME/ SNAMEC30),ENAMESSU0) + RNAMEC 30), VNAME(60)¢ 

AMODULE C30) + TITLEC10) -NSMAX,NEMAX¢NPAR,NVNAME,TIRACE+NPROP,NUSRPPT 

2 ERT
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42 

14 
15 

25 
30 

40 
50 
60 

100 
110 
ABN 

rOMMON /PROPS/ PROPRT(10,25) ,-USERPPT (40-10) +NOCOMPrTUNITS,NCTOT 
COMMON /CCOMP/NC,NELISTS30,2) -NLIST*Nt OOPS FKONVRG,NOGO/NPS+KPS(10) 

COMMON /PPTEXTRA/ PRTEKXTRAC10,39) .NPROPX 
rOMMON /MINI/ lERRrEC30) 

WRITECNWEILE,100)TITLE 
WRITEONWETLE+110)NEMAX + NSMAX,NUCOMPANSLMAX se NPAR*NCOLPM?+KONVRG> 

4NPSrTTRACE*NLOUPS NLTST*NVNAMESNPROP,NOGO,IUNITS/NUSRPPT ,NCTOT 

2. NPROPXrIRT+IERR 
WRITECNWETLE, 150) TOL 
WRITE CNWETLE,1U0) CSNAME CT) »1=4¢NSMAX) 
WRITECNWEILE,100) CENAMECT) »T=1+NEMAX) 
TECIRT.EO.0)GO To 5 
WRITECNWEILE,100) ¢RNAMECT) -1=1¢NEMAX) 
WRITEONWETLE,110) CMODULECT) + Tal +NEMAX) 
WRITECNWEILE, 100) (VNAMEST) 1514 ¢NVNAME) 
TE CNOCOMP)20,20,10 
no 12 124,NOCOMP 
WRITECNWEITLE,100)CPROPRI CI +d), J142) 
WRITECNWEILE,150) ¢PROPRI CI +d) ,d=5,NPROP) 
WRITECNWETLE, 190) CPRTEXTRACI J? ¢dsT eNPROPK) 
TECNUSRPPT)20,€0,14 
no 15 124 -NCTOT 
WRITECNWETLE,150) CUSERPPT (12d) 1d=1,NUSRPPT) 

WRITECNWETLE, 170) CCKPM(T, J) 2Jd=21 + NCOLPM) -1=1 +NEMAX) 
WRITECNWEILE,110) CCKSEM(T ed) SEI 23) eT a1 NSMAX) 
WRITECNWETLE, 130) CSMATRXCI) + Tele NSLMAX#NSMAX) 

TECNPAR,FQ,0)GU TO 25 
WRITECNWEILE, 130) CEENCI),1=1,NPAR) 
WRITFONWEILE,110) (CCNEMATCI+J) -3#1,2),7=1+NEMAX) 

TECNETST)40-40730 
WRITECNWETLE, 110) CONELISTCI ed) 2394 02),181,NLIST? 

WRITECNWEITLE, 1109 (KSELAGC(T) 627+ NSMAX) 
TE (NPS)60,60,50 
WRITECNWEILE, 170) ¢KPSC1),151,NPS) 
TECTERR.FQ,0)RETUPN 

WRITEONWETLE, 150) CECT) ¢Te1 »NSMAK) 

RETURN 
FORMAT(10A8) 
FORMAT(1615) 
eNAReMat(8ScE18 7)



10 

20 
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50 
60 
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68 
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90 
100 

nTMENSTON TRANSFED(30)+SNS(12) 
COMMON MODE+NIN-NOUT,STRMI (62415) 6STRM0(6715),PARAM( 30) +NSLMAX NL 
COMMON /CMATRX/ KPMC3015) +SMATRXC4O0U) ,NEMAT(30+¢), EEN(500)> 

4KSFLAGCSO) ,NSLMX,NCOLPMe TOL KSEM( 3073) 
COMMON /CNAME/ SNAME(30),ENAME( 50) +RNAME(3U),VNAME(C60) > 

AMODULE C30) + TITLE (10),NSMAX,NEMAK*¢NPAR.NVNAME, TIRACE 

NTNE=O 

nOUT=0 

BOs5 121.6. 
STRMT(1-+1250. 
STRMT(T+4)80, 
no 50 122,NCOLPM 
1=KPMONE,1) 
TECL) 30760010 
CALL COPY8CSNS(1=4)-+SNAMEC(L)) 
ta CL=1) *NSLMAX 

NINSNING4 

no 20 J=4eNSLMAX 
STRMT (NIN, JI ESMATRX(L4d) 
20 To 50 
pat 

CALL COPY8CSNS(1=4),SNAMECL)) 
12 CL=1)*NSLMAX 
NOUT=NOUT#+4 
nO 40 Jet eNSLMAX 

STRMOCNOUT SJ) ESMATRXCL Hd) 
CONTINUE 
MaNEMAT(NE?1) 
NaNEMAT(CNE?2) 
no 66 121730 
pARAm(1)=20,0 
TFCN LE.02GO TO 80 
no- 70 1849N 
DARAM(T) =EENCM#T=4) 
nO 140 T=1/NIN 
TECARSCSTRMI (1 74)).LT.0+01.AND+NSIMAX GT.5)GQ TU 90 
a0 To 110 
nO 100 Jat,NSLMAX 
TRANSFER(J)=SSTRMICI,J) 

»NPROPsNUSRPPT



110 
120 
130 

140 

145 
150 
155 
160 

165 

170 

180 

190 
200 
210 
220 
225 

230 
240 

245 

TRANSFER(S) 5-1. 
CALL FNTHALPY (TRANSFER) 
STRMT (1,4) STRANSFER(A) 
STRMT (1 +5) STRANSEER(5) 
TECSTRMT(161))120-120+140 
WRITECNW,130)SNS(1),ENAMECNE)D 

CORMAT(/40X+26H *eWARNINGH®* INPUT STREAM ,A8,9H TO UNTT .2XeAB/ 

422X+14H REARS NO FLOW/) 
CONTINUE 
TECITRACE.NE.O+AND.MODE+£9,0)G0 TO 155 
weITECNW, 150) RNAMECNE) rENAME (NE) 
cORMAT(//10X,9H ROUTINE ,ABr 24H CALLEn TO SIMULATE UNTT .2KrA8/) 
TECI TRACE) 240,160,240 

NLMENIN/S 
NMENTN@NEM#S 

WRTTECNW,165) 
FORMAT(10X,17H INPUT STREAMS + ) 
TE ONL M)220,22070170 
y1s82 

no 240 T=1-NLM 
iets 

T2eI1 +2 
WURITECNW,180)(SNSCK),KE14,-12) 
FORMAT(30X+ 307K ARLAX)) 
(oq 
nO 100 Jet, NSLMAX 

1125942 
WRITECNW,200)VNAMFCJ1),VNAMEC(J1*1),CSTRMICL»J)ebeI1,12) 
CORMAT(10X+2A874X,5F1542) 
CONTINUE 
TECNM) 2407240725 
NLMSNLM* 344 
WRITECNW, 180) (SNSCK),KENLMPNIN? 
11504 
no 230 T=1,NSLMAX 
1253142 
MRITECNW, 200) VNAMECJS1) /VNAMECJT#1),°STRMICL,T) +e LENLM,NIN) 
CALL FOCALL(NED 

TECMODE? 245+243-250 
TECT TRACE) 400-650-400 
porte (ul. 2ANY



280 

290 
300 
310 
315 

320 
400 

NMENOUT*NLM#3 
TECNIM) 31023107280 
TABNIN]? 
no 300 T=teNLM 
r1sl443 
rIeT1 +2 
wRITECNW, 180) (SNS¢K),K=14-12) 
T3RTT NIN 

ThET2=NIN 

eet 
nO 200 J=1,NSLMAy 
145742 
WRITECNW, 200) VNAMECJ4) + VNAMECIT4+1)¢(STRMOCL, J) ebLe135-14) 
rONTINUE 
TEONM)4007400,515 

NEMENE ME S#T 
T1SNi MeN IN 

TIENOUT#NIN 
WRITE CNW, 180) (SNSCK),KEI4 +12) 
e494 
no 320 Y=1/NSLMAX 
145d 442 

MRTETECNW, 200) VNAMECI4) ¢VNAMECI141)-CSTRMOCL,T) + LENLM,NOUT) 
DETURN 

END 
SUBROUTINE COMPUT CNW) 

  

rOMMON MODE,NIN,NOUT,STRMI (6,19) 1STRM0(6715) , PARAM(30) ¢NSLMAX NL 
cOMMON /CCOMP/NC,NELISTC 3072) -NLIST + NIL OOPS + KONVRG -NOGOrNPS + KPS(10) 
COMMON /CMATRX/ KPM (3018), SMATRACKUU) .NEMATC30+€) -EEN(SU0)+ 

4KSFLAGC30) +NSLMX,NCOLPMeTOL + KSEM( 3003) 
rOMMON /CNAME/ SNAME( 30), ENAME(SU0) + RNAMEC30) , VNAME(60)¢ 

AMODUL FE C30) + TITLEC10) -NSMAK + NEMAX@NPAR, NVNAME,TTRACE+NPROP,NUSRPPT 

?.TRT,NWZ 

WRITECNW, S00)TITIE 
HERR=O 

MODE=0 
1O0PN=4 
190P=4 
NELOOPS0



<0 

25 
30 

40 

42 

43 

44 

48 

50. 
60 

70 
80 

81 

82 
65 
90 

95 

KTEST=0 

nes 
NCENC+1 

TECNC@NLIST)20°20.200 
NRENELISTONC, 12 
rE (MODE) 25225+50 

TECNELISTONC,2)-2950,40740 
CALL LOADSTCNE*NW) 
PALL PUTSTMC(NED 
an To 10 
NFELOOP=NELOOP#1 
TECNELOOP.GT.1-0R LOOP.GT.1)GO TO 48 

TECKONVRG.LT.19G0 TO 48 
1820 

no 45 1=2,NCOLPM 

TRCKPM(NE-T),LE.0XGO TO 45 
NSSKPM(NErT) 
TECKSELAGONS) NE. 22GO TO 45 
TSSISe1 
69 TO (43144), KONVRG 

CALL PROMOTIONS, TS 61) 

60 To 45 
PALL PROMOTZCNS, 1971) 
CONTINUE 
CALL LOADSTCNE?* NW) 
rALL TESTCNE,LTEST) 
TECLTEST) 60760750 
KTEST=4 
PALL PUTSTMCNED 
TECNELISTONC,2)=2)10,10+70 

TECKTEST)160,160,80 
100P=1 0041 
TECITRACE) 85,857.84 
1P12100P=4 
TECMON CL DT, ITRACE)I82,62,85 
CALL RESULTCLOUPN,NW) 
TECLOOPRNLOOPSI90D,90,110 

ncsNceNE} OOP 
TECKONVRGI105+105,95 
NCSNC+1 

Se SS ree ee eS



96 

ae 

100 

104 
108 
106 
105 

110 
120 
130 

140 
150 

160 
170 
180 
185 

190 

200 

rECKPMCNF +1) )104,1046,96 
uS= KPMC(NE,I) 
TECKSFLAG(NS)=2)1055972105 
rSstc+4 

60 TO (10041042 -KONVRG 
FALL PROMOT1 (NS, 1TSr LOOP) 
en To 103 

PROMOT2(NS,7S-7LOO0P? PALL 
CONTINUE 

NCENCH4 
NELOOPSO 
wTEST=0 
an To 10 
TECNNGO)120+120,440 
WRITE CNH, 130) L00PNr LOOP 
EORMATC////25X+6H LOOP 

140X%+460H 

antsy 
100Ps4 

= 

NELOQP=O 
vTESTs0 
1 OOPN=LOOPN+4 
60 To 10 

#14,23H FATLED TO CONVERGE IN ,14,6H LOOPS/ 

LAST RESULTS TAKEN AS FINAL VALUES AND SIMULATION CONTINUE 

WRITECNW,150)LOOPNF LOOP 
FORMATC///25X+6H 100P 
25X+22H SIMULATION ABANDONNED//) 
1N0PN=0 
1ERR= 4 
ao To 185 

TECITRACE)190,170,170 
WRITECNW,180)L00PNr LOOP 
FORMATC///25X,OH 1 00P 
rALL RESULTCLOOPN,NW) 
TECJFRR- FQ.1) PAUSE 
100P= 4 

1 NOPN=LOOPN#1 
NELOQPSO0 
60 To 10 

TECMONE-GT.0)GO To 220 
WRITECNW, 240) 

MODE = 

+14-23H FAILED TO CONVERGE IN ,1476H LOOPS// 

112/14H CONVERGED In *1206H LOOPS /)



220 
210 
240 
230 
300 

ee 

a
c
a
 

2
2
 

ao To 5 
wRITECNW,210) 
FORMAT(///25X+@3H SIMULATION SUCCESSFUL //25X,19H RESULTS STORED/) 
EORMATCIH1//30Xe* FINAL RUN THROUGH THRE PLANT!//) 
PFTURN 
CORMATC(1H1//20X,"PRINT OUT FOR THE SIMULATION PROBLEM ENTITLE! 
120K, 46501) //5X,40AB/5K, B00 we I/ 1) 
END 
SUBROUTINE MINIMAX 
rOMMON /CMATRX/KPM (30,8) ,SMATRA6400) ,-NEMAT(50-¢2,FEN(500), 

4USFLAG CSO) ANSLMX,NCOLPM?+ TOL FKSEM( 3073) 
COMMON /CNAME/SNAME(30) 1 ENAME(350),RNAME C50) +VNAME(60), 

AMODULE C30) ¢ TITLE (10) »NSMAX + NEMAK*NPAR-NVNAME,TTRACE + NPROP.NUSRPPT 

COMMON MODE+NIN,+NOUT,STRM1(6,13) ¢S1RMO(6719) ,PARAM(30) pNSLMAXeNL 
COMMON /MINI/ LERRFEC30) 
NIMENSTON A(30730)1B(30730) 60650130) ,0(30,60) -2630) 

ntMENSTION KEFLAG(30) 

KTEST=0 

no_1_ 121,30 
no-1 J21,350 
aChes) 50.0 
p(t,s)=0.0 
(Tes) 20.0 
n(led . 

n¢1-4+30)20,0 

    

cET ALL FLOW METER ERRORS 

EMSE(1) 

no 5 1=2,NSMAX 
TECEM.LT ECT) EMeRCT) 
CONTINUE 
EM=EM#2.0 
no 6 t=1,NSMAX 
TECECT).FQ,0,02E (1) =EM 
PONTTNUE 
60 To 500 
CONTINUE 

eee et ee ee PS Pe ee tee eae



NEMAyT=SNEMAX 
weed 

no 40 1=4,NEMAX 
NESNES4 

TECMODULE CI). E8.19)960 TO 25 
TECMODULECI),£8.44)60 TO 30 

. no 20 J=2-/NCOLPM 
weKPM(Te J) 

TECK)10740795 
10 wank 

AONE, K)==19,0 
£0-To 20 

15 ACNE, K)=4,0 
20 CONTINUE 

60 To 40 
C wee nECOUPLING OF THe TWO INPUTS TO THE HEAT EXCHANGER 
25 weKPMCT +2) 

ACNE, K)=1.0 
we~KoM(T,4) 
ACNE, K)==1,0 
NFENES4 

KsKPM (1 +3) 
ACNE, K)=41.0 
wa-KpmM(1,5) 

ACNE, K)#=1,0 

60 TO 40 

50 TECKPM(T,4).LE+0)G0 TO 9 
C wwe pECOUPLING OF THE COLUMN MODEL ANpD THE RERBOILER MODEL 

waKPMC1 +2) 

ACNE, K)=4.0 

KaKPM(T +3) 

ACNE, K)=1,0 

we-Kom(l,5) 
ACNE, K)==1,0 

waoKPM(T,6) 
ACNE, K)#=1,0 
NESNE S14 

waKPM (114? 
ACNE, K)=1.0 
we-KpM(1,7)



ACNE, K)==1,0 

40 CONTINUE 
c 

NEMAY=NE 
. 

no 2010 1=1,NEMAy 
2010 wRITEC212020) (ACT. J) ,dE1,NSMAX) 
2020 FcORMATC10X,'A'?20F4,1) 

Cc 
C wee eREATE MATRIX C, THE ERROR VARIANCE maTRIx 
c 

wa-Nsi MAX 
nO 60 124+NSMAX 

50 wsKtNSLMAX 
eCLe t=O. S*CSMATRYCKH4 RECT) Dawe 

60 CONTINUE 
wRITEC2,2030)(C(1,1),1=1,NSMAX? 

2030 ecORMAT(10Xe'C'10F10.5) 

C wee MULTIPLY MATRIX A TRANSPOSE BY MATRIX C AND SET THE RESULTS IN MATRIX B 
C wk peCwAT 

nO 70 1=4,NSMAX 
nO 70 J1*NSMAX 

70 A(T J C(I+ TAC), 1) 
nO 2040 T51/NSMAX 

2040 werite(2+2050) (BCT .J),J=7,NSMAX) 
2050 cORMAT(10X+'B'e10F10.5) 

C wee MULTIPLY MATRIX RB BY MATRIX A AND SET THE REULTS IN MATRIX D 

C wee peAweeCwAT) 
C 

nO 80 1=41,NEMAX 
nO 8M J=41-NEMAX 
nO 8 K=4+NSMAX 

80 HCTeddSDCL ed +ACT, K) eR (KJ) 
nO 2060 121,/NEMAY 

2060 wRiTec2+2070) (DCs ,d),N51,NEMAX?) 
2070 FORMATC(10X,'D'+10F10.5) 

Tf gauen ettVEor MaTRTy D



N2=NEMAX+NEMAX 
nO 130 Int,/NEMAX 

130 n(1,T+NEMAX)=1.0 
nO 225 In1,NEMAX 

140 ntVentrey) 
TECDIV.E0.0,0)G0 70 180 
nO 150 Jet+N2 

150 nel, sed, J /0TV 
no 170 K=1+NEMAX 
TECK FO.1)GO TO 470 
FADEN(K+1) 
no 160 Jeten2 

160 NECK eI IEDCK ed) FADHD CT, J) 
170 PONTINUE 

a0 To 225 
180 yo=le4 

nO 190 Jal2eNEMAx 
TECACI + T)«NE.020)960 TO €40 

190 cONTINUE 
weRiTec2,200) 

200 FORMATC/40X-'ERROR IN FORMAT 200 OF LAGRANGEH//) 
STOP 

210 nO 220 KsalI-N2 
¥XEACT, KY 

ACT KSA CIA KD 
e20 ACS 1 KI EXK 

G0 T0140 
225 CONTINUE 

nO 230 I=1,NEMAX 
no 230 Jat +NEMAX 
nC dd eD¢L se J+NEMAX? 

230 nls J+NEMAX)=0+0 

C wee MULTIPLY MATRIX p BY MATRIX B AND SET THE RESULTS IN MATRIX D 
Cow neCeATeCAHCHAT) Hem 

nO 240 le1+NSMAX 

nO 240 Jat +NEMAX 
240 othe gd 20,0 

nO 250 IT=1+NSMAX 

no 250 J=t/NEMAX



no 250 K=1,NEMAX 
250 eT ps eC Cl, J) +B C1, Ken CK, J) 

nO 240 I=1/NSMAX 
nO 260 J=1,NEMAX 

260 nel, syeC(l,d) 

wee MULTIPLY MATRIX & BY MATRIX D AND SET THE RESULTS IN MATRIX D 
eae na(CeAT*CARCHAT) ee71) «A 

a
a
a
n
a
 

nO 280 I=1,NSMAX 

nO 270 Jat+NEMAX 
7(J=DC1,d) 

270 n(reg)s0.0 
no 220 J=1,NSMAX 
nO 280 K=1,NEMAX 

80 NCL eS EDL edd HZ CK *ACK rd) nN 

#e* ORTAIN THE NEW CORRECTIONS TO THE FLOW ESTIMATES 
wee VEXFCHATH CARCHAT) xq RAR 

a
q
a
a
 

TEC(TOL.GT.0.0001)70L=0.0001 
150 

290 no 295 T=1,NSMAX 

295 7¢1).20.0 
Head yet 

ta=NS|MAX 
nO 3410 J=t1,NSMAX 

we=NSiMAX 
nO 300 JateNSMAX 
w=KFNSLMAX 

300 PEL =7CTV FD CL ed) wSMATRACK HI) 

1a L+NSLMAX 

¥XSSMATRXCL44)"707) 
TECABS COXX@SMATRXCL#4)2/XX) GT TOLIKTESTAY 
SMATRX CL41) BXK 

310 rONTINUE 

TECKTEST EQ,0)60 TO 400 
vTEST=0 
WRITEC2 +2200) Jd 

2200 cORMATC1OXe dd eT TERATION' +13) 
arn Ta 2On



400 NEMAy=NEMAX1 

TECTERR,FQ,2)RETURN 
TECNSL MAX. LE, 5) RETURN 
w=-NSI MAX 
nO 430 I=1/NSMAX 
veKtNSLMAX 

nO 410 J=ateNSLMAX 
410 7OSISSMATRXCK4d) 

CALL TOMOLE(Z) 
no 420 J=l,NSLMAX 

420 eMATRX (Kad. EZCN) 
430 PONTINUE 

DFTURN 

C wee CHECK THAT ALL STREAM FLOW RATES ARE KNOWN AND CALCULATE UNKNOWN ONES 

500 KFLAG=O 
nO 645 ITF=1,NEMAX 
TECKEFLAGCIE) GT. 9960 TO 665 
weITE(2+4000)ENAME CIE) 

1000 FORMATCTOX+ ABs NOT VET CALCULATED') 
WFELAGS1 

C wee PHECK ALL OUTPUTS 

nO 520 In2eNCOLPM 
TeECKPMC(TF+1))9510,530,520 

310 penKPM(lerT) 
1=CJ=1) *NSLMAX*4 
TECSMATRX (CJ). EQ,9 0960 To 540 

520 CONTINUE 
530 wEFLAG¢IE)=4 

60 TO 665 
C wee CHECK ALL INPUTS 
540 nO 550 T=2sNCOLPm 

rECKOM(TerI).LE.0)GO TO 560 
r2KPMC(TE,1) 
120d =1) *NSLMAX +4 
TECSMATRX (J). E@,.0.0960 To 665 

550  rONTINUE 

560 NINEO



564 

562 

3000 

363 
564 
565 

566 

567 

3010 

568 

1020 

570 

380 
390 
600 

604 

noUTSO 
nO 564 IT=2-eNCOLPM 
TE(KOM(IF+1))563,565,561 
1=KPMCIE,I) 
r= (d=) #NSLMAX 
NINSNING4 
nO 542 KatsNSLMAY 
eTRMI (NING KD SSMATRX CJ +K? 
WRITEC2+ 3000) (STRMICNINGK) Kad eNSIMAX) 
FORMAT(10Xe'STRMT'+10F10.4) 
ao To 564 
NOUT=NOUT#1 
CONTINUE 
MENEMAT(TE,1) 
NENEMATCTE?2) 
nO 546 1=1430 
pARAmM(1)=0.0 
TECN LE.9)GO TO 568 

nO 5467 Te1.N 
DARAM(]) =EEN(M*I=4) 
WRITEC2+3010) (PARAM(T) rte1,N) 
FORMAT(10X+ "PARAM! BE12+4) 
TECTERR.FQ,1)9GU TO 600 
TECNSLMAX,LE,5)G0 TO 605 
weRITe(271020) 
FORMAT(10X,'CALL TO TOMULE') 
no 500 I=s1,NIN 
no 570 J=1,NSLMAy 
70S )SSTRMICI, J) 

rALL TOMOLE(Z) 
nO 520 J=tsNSLMAY 
STRMI CT JD RZCI) 
CONTINUE 
TECNSIMAX,LE.5)G60 TO 609 
nO 602 1=1,NIN 
TECSTPMI(1,4).NE.0+0)G0 TO 602 
nO 6041 JeteNSLMAX 
7CJSSTRMICT J? 
7(5)==1.0 
CALL ENTHALPY(Z) 
Fer Ek Se art be



605 

1030 

610 

1035 

040 
650 
660 
665 

1040 

670 

680 
690 

CALL EQCALLCIED 
weITec2+1030)RNAmMECTE)D 
FORMAT(10X,A8,' MODEL CALLED 7O CaLby ATE THE UNIT') 
WEFLAG(IF)=1 
no 660 1=1,NOUT 
1=NINST +4 
j=x-KoM(leE,J) 
t= (J=1) *NSLMAX 
TECSMATRY(J4+1).NE.0,0960 TO 660 
nO 610 Let,+NSLMAY 
727¢€LY=STRMOCI,L? 

TECTFRR.FQ,1)G0 TO 640 
TECNSLMAY,LE.5)GQ TO 640 
wRITe(271035) 
FORMAT(10X+'CALL TO TOMASS') 
CALL TOMASS(Z) 
nO 650 LeteNSLMAX 
SMATRX CJ aL EZOL) 
CONTINUE 
CONTINUE 
TECKELAG.GT.0)60 10 500 

rEeCTERR.FQ,2)G0 ro 7 
TECNSEMAX.LE.5IGO TO 7 
wRITe(2+1040) 
FORMATCTOXe CALL TO TOMASS BEFURE LEAVING THE INITIATOR") 

vEoNst MAX 
no 690 T=1,NSMAX 
waK+NSLMAX 
nO 670 Jet /NSLMAX 
7S) =SMATRX(K4d) 

CALL TOMASS(Z) 
nO 680 J=tsNSLMAX 

OMATRX (Kad) eZ 00) 
CONTINUE 
so-t0-7¢ 
END 
EINISH



 



ro)
 

19 

20 

1 TSTCLP) 
SEGMENTS CRXX &9 
TNPUT 1 = CRJ 
ouTPuT 2 3 LPO 
rOMPRESS INTEGER AND LOGICAL 
TRACE 2,500 

END 
SUBROUTINE RK SF TACK,T) 

nT MENSTON X(€192,8¢10) 
COMMON /PROPS/ PROPRT(10,25),USERPPT (10,10) eNOCOMPrIUNITS,NCTOT 

# NSEMAX ONL 
rOMMON /RK/BIGA(10),B1G68(10) ,AABAR+ BBBARABAR 

TECTUNITS) 19144 
TADD=460. 
p210.7335 
40 To 3 
p=0,084778 
TADD=S275.18 
reT+TADD 
nO 10 124/NOCOM? 
TECPROPRT(1,12).¢7.0.02G0 TO 6 

pPROPRTCT,12)2,4278 
pROPRT(1,13)=, 0847 
p(T) =PROPRT (1,13) 4PROPRTC1,6)/PROPRT (1,5) 
TIRSPROPRTCI +6) / 6 
RTGACT)=PROPRT(I, 12) *TINF*2,5/PROORT (115) 
mIGACT)=sQrt(BlGacl)) 
aTGacryee(i)/T 
60 To 35 
ont, /3, 
ATI=0. 

ATJ=S0. 
no 350 1=1-NOCOMP 
no 30 J=1,NOCOMP 
TECT=J)20750,20 
TCT Je SORTCPROPRT(T +6) *PROPRT CJ 15)) 
VOT JsCCPROPRTC1,7)**PHPROPRT CJ rl) e¥P)/2,) aes 
7CTd=, 29470,06* COROPRT CI, 2) #PROPRT(I,9)) 
pOluszCli*ReTClJsvClJ 
ATUBATIFX CID #X CS) CPROPRT (1712) FPROPRT CU 212) eR*RHTCT UNH S



ve 

40 

50 

60 

10 
20 

30 

FOUNTTANUE 

PSRAR=0, 
RRARSO, 

AABARSO, 
ABAR=0, 
no 40 1=1,NOCOMP 
AABAR=AARAR+BIGACT) *xX (1? 
RBBARSRBRAR+BHBIGRCT) *X (I) 
PRAR=RBAR+B(T)*X(7) 
20 To 460 
no 50 1=1,NOCOMP 

ATTSATT#PROPRT(T, 12) #R¥KePROPIT (1,5) 442, 5/PROPRT C115) #X(T) *X(T) 
ABAR=ATJ+AIT 
CONTINUE 
TaT-TADD 

2ETURN 
END 

FUNCTION VAPRES(1,T) 

COMMON /PROPS/ PROPRT(10,25),U610,10) ,NOCOMP, YUNITS,;NCTOT 
* NSLMAX ONL 

TECIUNITS,.GT,02GO TO 10 
7r12(74460,0/1,8 
20 To 20 
r12T4273.15 
VAPRES=PROPRT(1,24)—(0.4485*PROPRT(1,20)/T1) 
VAPRESSEXPTOCVAPRES) 
TECTUNITS,GT,0)GO TO 30 

MAPRESEVAPRES/51,715 
PETURN 
VAPRESSVAPRES/750, 
eFTURN 

END 

FUNCTION BOILPT(y,P) 

COMMON /PROPS/ PROPRT(1U,25),USERPPT (40,10) sNOCOMPsIUNITS,NCTOT 
&  NSLMAX 

TECTUNTTSI104104206



10 

20 
30 

40 

50 

e
a
e
n
a
a
s
G
 

pRES=P¥51,715 
20 To 30 
PRES=P¥750, 
POTLPTH, 2185*PROPRT (1, 2U)/ (PROPRT (1424) =ALUG4 0 (PRES) ) 

TECTUNITS) 40-40-50 
ROTLPTEBCILPT#1,R=460, 
pETURN 

POLLETSBOTLPT=27%.15 
RETURN 
END 
SUBROUTINE HDATACISTATE?TRePR,ZCrHOH, NW) 

TSTATE = 0 + SuRCOOLED LIQUID REGION 
TSTATE = 1 + SUPERHEATED VAPOUR REGION 

TSTATE = 2 : SATURATED LIQUID LINE 
TSTATE = 5 : SATURATED VAPOUR LINE 

pr1s3.14159 
wAll=0 
TZCSTFIXC(20=, 2079) *100,9/2 
rE(170)10+10,20 
+2CE4 
eo To 40 
TECT 70 4)40, 40730 
17084 
TSTTS1STATES4 
GO TO (3007501500,500)r18T1 

f
k
 

cUPERHEATED VAPOUR PHASE 

60 TO €189,77011304100) +120 

7a,20 
re(Te LE.0,75)60 70 600 
TECTR#B19110,120,120 
0412166, *EXP(H5.16%TR) +2017 
PPS A2KEXP (918.64 (TRH1.9)4,05 
C3BSEXPC3R,8/TR34, 2) 
T1BTR=,75 
CLS, OROeTINNT OS WEXP (2.54 75"T4) 
C5E,PTSHEXP (= 1045*TR RK 955)



120 

150 

140 

150 
160 

O81 TO" SIG e Cl Reade Ci Red, dw (IRS? 
¥MEC1 = OO0T4G99 HTD RHO T6HEXP(=1.297*TR)) 
yMEXM/ 0.187944 -OR26*(TR™_ 65) eH1.1726) 
60 To 400 
HOHTCETR#(.053*TRe (=, 00941+TRw 29000634 +, 000505%pPR)) 

FaPReC, 1SePRe C=. 001764, OUDUZSRwPR, 0007 28*TR) =, 0E725eTRI™, 2078 
TECTR, GT. 25.0) WRITECNW71910) 
60 TO 410 

a2 

TiFTR=1. 
e1sdn eEXP CHS, Ce TRIS (TR™, 8104 01 
725, 35HeEXP(=26.2eTI)/TR*, 351 
C3E1T7. 25eEXPC=16, 7*T4) E75 

TIiFT1i=1. 

COE, 656G4TI EC, GEGHT1 (602754 TIT *C 064~, 040487422) 
TECTR=2.25)14011407150 
CHETINC™ 0697411 40.0734". 05533*T1eT1471))4.0925 
69 To 160 
e520. 
ritTe=,8 

F6=, 00504 #TT EXP (me. 8741 1%T1) 
T1sTReHd. 

¥N88 5410, 5eTI*TH 
¥ME1./0,405241.2044*(TR™. 4629) **2,155) 
TECTR GT. GeO) WRITECNW, 99490) 
40 To 400 

72,25 
TE(Te LT.0,6)960 to 700 
r121,=TR 
CTS, R7REXPCD.B4SHT1) +, OESPSSHEXP C4. SAN5HeTR) 
r2e. A7148* EXP (39 B5eTA IF. 142 
PBESOVR HEXPC1E2 a T1426 
C4=TRH(1, 19358". 2N726xTRI- 90649 
e553 eFXP (#2, 52eTe) 
TisTR=, 805 
CEE, O0G277*TIKEX DO O46*T1*T1) 
¥OF"60.*TR*170.+ 
¥MET SC, 985347.5078 4 (TR™,SIS2)**1 7536) 

 



180 

W
o
a
a
n
 

31.0. 

520 

550 

TECTR, GT. 2,0) WRITECNW,11190) 
eo Toa 400 

73,23 
C1ETR/(,0035147*EKP (6, O729*TRIMOT AT SR( TREAT, I HEXP CR I1F,9SS*C TROL I)) 

44t  POSBHEXP (= 914 4 (10, CTR=, 8B) DH eTU 
C2ZEYP(17,671717. 65*TRIF.1771, 1FSBXEXD (917019 35*ABS (TR=1405)) 
PESEXP C52, 268=49 4 8R84TRI424, 249 KEXP (H920.S* CT RAT, 12 *CTR™GY 12) 
COE. O032456*EXP (3.294 7*T RIM EXP (17, 5*TR730,6) 
7551 977 IWEXE (2 18 50eTR) 
C6, N00SSOHEXP (1 614 TRIM D0000S4*TR¥wI1,5 
yMet £07 02544 07454 ( TRO, 4146) **1, 8103) 
v0=515.7250,*TR 
TECTR.GT. 1.7) WRITECNU 19490) 
20 To 400 

SUBCOOLED LIQUID PHASE 

ATREALOGCTR) 
APREALOGCPR) 
p1=PR=4,2 
TisTRe.77 
reCTRLLT. 0,5) WRITECNW, 1110) 
40 TO (3407330+32073100 4120 

72.29 
UOHTCe=. 09572107 D1 TI HOF, 504259417, 30389%T1 9 SI 95S7O7*PT) 

4a APR¥(1. SO80924ATR*(G 2E70964ATR*3, 1816399149 707447 
60 TO 410 

7a,27 
p13P1=0,464 
y15T1=0,92749 
HOHTCe=.1568774%p4 47146714, 5697977. 5427 244T1 =, 1062482%P1) 

Te APRH(1.OSO85T4ATRECA, 4OSG7Z4ATR¥4.925831))410.86085 
60 To 419 

72,25 
VOHTCH=. 1074655 w 04 eT 1 6715, 8015671961861 THT 1 =, 14768764P 1) 

Ve APRa(, 7ROO7T7TSFATR (3 1940584ATR¥2,982535))412, 28618 
en Tn b10



650 

700 

a
a
a
o
a
 

900 

HO Oe OO 7 em ee FOZ FIV GIST TTT ee FT OOOUSGR ETD 

THAPRHC, TLOSBL2TATR* CS, 1FG22FATR¥S, 950566) 9412, 76429 
20 To 410 

SATURATED VAPOUR LINE 

APREALOGCPR) 
GO 70(750+700-050,600)+12C 

720,29 
WOHT ORS, LHPRHRU,6747/ (160414227 C@APR) HHO, 3503) 
20 To 416 

220,27 
WOHTCES, RHPRERO,63163/(1 041, 227% (App) e*0,55456) 
20 To 410 

720,25 
VOHTCES, S¥PREWU,62252/01_ 040, 76618* (APR) wH0, $5042) 

ef To 410 

720,23 
HOHTCS7, O*PREH0,65135/(1 040, 79727% Cm APR) uO, 46108) 
20 TO 410 

SATURATED LIQUID LINE 

APREALOG(PR) 
20 TO (1000-950,900,850),12C 

729,29 
HOHTCS (5 G43, 64854 CAPRI wH0, 334046)/ 64 0-0, 005S6742wAPR) 

20 To 410 

720,27 
HOHTCECS BS, 19% CmAPRI RO, 4963)/ 601,090.17 APR) 
60 To 410



410 

420 
430 

433 

435 

440 
450 

1110 

720,25 
HOHTCE CO 546, 68% (APR) ¥*O, 5952)/(4.0=-0.00185H APR) 
60 To 410 

720,23 
HOHTCHC7 046, 56884 (HADR) a0, 3352/(1.040, 004HApRD 
60 To 419 

TIS CATANCCS#(1,=PR))/PIF_ 5S) wee 
T1271. -C2-C4-CS*PR4C2eT1 

TART EXD (=CTRPREDR)+CATPRECCETPRECO) 
HOHTCEXM*PR* (1. =DR/KO)/T4 
rE CARS (Z072Z)=,002)450,469074620 
TECKALL™12430,630,440 
HOHTC1SHOHTC 
wALL=2 
7132 
rECT70#4)435,4653,433 
t7CE120"4 
772-02 

60-T0 5 
r2CErzZ0+4 
7702 
£0. To 5 
HOHTCECHOHTC=HOHTC1)/722 w(ZC=z21)+HONT CA 
uOHSHOHTC 
pETURN 
FORMAT(/10X,36H *® WARNING FROM ROUTINE ENTHALPY «#/ 

*40Xe4RH SYSTEM TEMPERATURE OUTSIDE RANGE OF CORRELATION / 
*40X244H EXTRAPOLATION USED BUT RESULTS UNCERTAIN /) 
end 

SUBROUTINE TOSI (TRANSFER) 

nIMENSTON TRANSFER(30) 

TRANSFFR(T)STRANSFER(1)* 454 
TRANSFER C2) ( TRANSFER (2) =32.)/168 
TRANSFER(3)=TRANSEER(3)*0.0689 
TRANSFER (G)STRANSFER(CA)*2, 32 
pETURN 
eND



10 

20 

10 

20 

30 

RIMENSTIUN TRANSFERS OU) 

TRANSFER(1) STRANSEER(1)/ 454 
TRANSEFR (2) =TRANSEER(2)*4.8%32+ 
TRANSFER(3)=TRANSFER(3)/ 0689 
TRANSFER CQ) ETRANSFER(4)/2,32 
pETURN 
END 
SUBROUTINE TOMASS(TRANSFER) 

COMMON /PROPS/ PROPRT(1U,25),UPFT(10,10) sNOCOMPrIUNITSsNCTOT 

+ NSLMAX ONL 
nIMENSTON TRANSFER(30) 

TECNOCOMP, EQ, 0) RETURN 

sums, 

nO 10 1=4,NOCOMP 
SUMSSUM#+TRANSFERCNL#I)*PROPRT (114) 
TRANSFER(1) STRANSFER(1) *SUM 
no 20 154-NOCOMP 
TRANSFERCNL41)=TRANSFER(NL4+I) ePROPRT(T, 
pETURN 
END 
SUBROUTINE TOMOLE (TRANSFER) 

ATMENSTON TRANSFER(30) 
COMMON /PROPS/ PROPRT(10,25) -UPPT(10,10) -NOCOMP*TUNITS¢NCTOT 

# NSLMAX ONL 

TECNOCOMP, EQ. 02 RETURN 
sUMEO, 
no 10 1=4,NOCOMP 
SUMSSUM+TRANSFER(NL4#1)/PROPRTC(I 64) 
CONTINUE 
nO 20 1=4,NOCOMD 
TRANSFERCNL#I)STOANSFERCNL+I)/PROPRIC1e 
SUMEQ, 

no 30 1=4,NOCOMP 
SUMSSUM+TRANSFERCNL4+1)*PROPRTC(1744) 

TRANSFER(1)=TRANSFER(1)/SUM 

4)/SUM 

4)/SUM



ARK 

40 

eETURN 
END 
CURROUTINE KVALUECIRL, TRANSFERFEQCON) 

NIMENSTON AC1073),TRANSFER(30) + EQCON(10)-X(1094¥(10),VLOG(10) 
NIMENSTON PR(1U) 
COMMON /RK/BI1GA(10)-81GB(10) ,AABAR? BRBARTABAR 
COMMON /PROPS/ PROPRTC1U,25),USERPPT (407/10) sNOCUMPrIUNITS,NCTOT 

+ NSLMAXeNL ONY 

DATA R/1_9872/,A/1,96715,1,029721=,054009, .0005488,0,0,0, 008585, 
14%0.022.4384 
4.7242455,70, 54084,0,00212+70, 0022340, 40686170,0569113#060,5.75748, 
2 3.01761,74.98512,0229910.00.0842710, 26667770, 511381=0+02655, 
3n.02883/ 

TECNOCOMP,EQ.12G60 TO 240 
TECIUNTTS) 1.1422 
rACTS1.8 
TADD=460. 
2200082000, 
60 To % 
7ADD=273.15 

FACT=1,0 
020002140, 

742,0 
TECTRANSEER(2).£0,0, 0) TRANSFER C2) STRANSFERCNSLMAX#2) 
PECTRANSSER(3).EQ,0,0)TRANSFERC SI STRANSFERCNSLMAX#5) 
TABSS TRANSFER C2) 4TADD 

1180 
no 10 T=4,+NOCOMP 
v(t) sTRANSFER (NL 41) 
¥ CT) STRANSFER CNS | MAX4NLET) 
TECYC(T).6T.0,0.AND»X(1)0FQ,0,02XCTIFYCI) 
TECKCT).GT.0.08ANDAV(T) © FQL0, 02 YOLK CT) 
TECY CT). 6T.0,005 issue) 
CONTINUE 
rE (JI, LE.1)G60 TO 240 
suman, 

valled 
nO 1490 T2t,NOCOMpD



TESP. GI eaPEVUULVR PRAT eV eVeSIMNSTENNWrQOtUCPROFPNIT VS et? 

*, PROPRT(T+2),PROT) 
TECTR_LT_0,5, OR, TRLGT. 1.3) WRITECNW, 520) PROPRTC141) ePROPRT(1,2)2TR 
TECPROPRT C1, 3)"2,)40,50760 

40 ued 
40 To 70 

50 us2 
ao TN 70 

60 us 
70 VOLOGEACT AND FACZ,NI/TRETRHCACBINISTRECACS, ND &TREACS ON) DD 

4aPRCTIRCACH NIFTRCACZINDFTREACBINIIFPRCTI* CACHAN) FACTOMN) *TR)? 
VALOGE=4 25894+TRe (8, 658UR$3.15224HTRHTR)=4.2206/TR=0,029 

#e (PRCT) ™.0) 
410 VLOG CT SVOLOG+PROPRT (114) *V1L0G 

suUM1=s0, 
PALL RKDATACY;TRANSFER(E)) 

4 CI =AARAR+AABAR/BRBAR 
P2EBRBAR*TRANSFER (3S) 
e3=C2*01 
e4sCrwl2 

5 20 
80 72521471 

73=22%71 
e520 %-C4-C2 
eeZ5n724C5e7219C1404 
rORSZ O¥72—2.0*2144C5 
72Z19F/FOR 
jad+4 

TECABS (2-21) -ABS¢.004%22)1114111790 
90 TF CJ =3021007100,191 
100 7152 

60 To 80 
114. ALOGOZBAL0G(1, 0402/72) 

TECKALLI25425,55 
20 TFCTRLI25421,25 

ra) CALL RKDATACY, TRANSFER (CC) ) 
KALL=4 
G0=T0=6 

ae nisd, 

n2e0.



no 30 1=1,NOCOMP 
NPAREX CTY *PROPRTC 1411) 
NP=D24DBAR 

30 n1eD14+DBAR*PROPRT(I,10) 
nRAR=D1/n2 

35 nO 120 l=1,NOCOMP 
nTGBReRIcb(1)/BBRAR 
GAMALNS (PROPRT(T,41) #FALT#(PROPRT (141) =DBAR) #*2/R/ TABS) 
PHILNE(Z~1.0)*61GRR=ALUG(Z=C2)"C1*(2,9*BI GACT) /AABAR=BIGRR)*® 

*ALOGCZ 
FQASGAMAIN=PHILN 

EQREEXP CEQA) 
FOCEFXPIN(VLOGCT)) 
EQDEFOCeRQB 

120 FQCONCT) =EQD/PR( 1) 
suM4=SuUM 
SUMs0.. 

nO 150 I=TeNOCOMp 

rECTRLI14021307140 
130 yCT ev (1y/EQCON( Ty 

SUMBSUM+X (1) 
60 Tn 150 

140 __y¢T) mx (1) *EQCONCT) 
sUMESUM+y CT) 

150 CONTINUE 

TE CARS CSUM*SUM1)=040005)20072001160 
160 nO 190 I=1,NOCOMp 

TECTPLI180+170+180 
170 w¢1)=x(1)/SUM 

460 To 190 
180 v¢l)sy(1)/SUM 
1909 CONTINUE 

49 To 20 
200 nO 240 I=1,NOCOMD 

TRANSFERCNL#1)SY(7) 
210 TRANSFER CNSLMAX#NL FT EX Cr) 

TRANSFERCNSLMAX#2)=TRANSFER(2) 
TRANSFER CNSLMAX#3) STRANSFER(3) 
TRANSFER C(NSLMAX4#5) 20.0 
TRANSFER(S)=1,0 

230 nETURN 
240 nO 250 IT=t+NOCOMp



ux ¥ 

310 

320 

10 

15 

20 
LSS 

26 

30 

TRANSFER CNSLMAASS)ETRANSFERNVS) 
TRANSFER (5)51,0 

TRANSFER(NSLMAK45 20.0 
DETURN 
FORMATC/10X, 34H ** WARNING FROM ROUTINE KVALUEB ** / 

#70%)35H THE REDUCED PRESSURE OF COMPONENT *2A8r 5H CrFS.2,2H d/ 
#40M+33H TS OUTSIDE THE RECOMMENDED RANGE /) 
FORMATC/40X,34H w* WARNING FROM ROUTINE KVALUE ** / 

#40Xe38H THE REDUCED TEMPERATURE OF COMPONENT ,2A8,2H (+F5.2-2H ) / 
*70X,33H TS OUTSInE THE RECOMMENDED RANGE /) 
END 

SUBROUTINE DEWBURCIRL, TRANSFER? TF) 

nIMENSTON X€10)+¥(10),ESCON(10) + TRANSFER(3U),SAVE(15) 
COMMON /PROPS/ PROPRT(1U,25) ,-USERPPT (10.10) »NOCOMP+IUNITS,NCTOT 
*NSLMAX ONL o NW 

1MAX=4 
peavs0,0 

TCAVEO.O 
rECNOCOMP,LE.12GO TO 220 
no 5 ysi,NSLMAX 
SAVE CT) #TRANSFER(T) 
480 
TINSTRANSFER(2) 
TMAX==1000, 
TMINS1000, 

no 30 124,NOCOMP 
TRC TRANSFERCNL*I)=.001250730210 
TEPROPRT (148) 
JJ5J.)¢4 
rE CTMAX*TI15,2U,20 
TMAX2] 
TMAX=T 

TRCTMINGT)26,26,25 
TMINST 
TMINST 

pCAVepCAV*PROPRT(1+S)#TRANSFERCNL SI) 
TCAV=TCAV#PROPRT(126)*TRANSFERCNL4I 
CONTINUE



40 

50 

60 

70 

75 

72. 

78 

50 

35 

90 

95 

TOCAVETCAV"459 ,7/ (4.040. 0e1TUNITS) 
reECJI,LE.12G60 TO 220 
TECTRANSFERC3)-GT,PCAVIGO TO 250 
PRES=TRANSFER (3) 
THINSAOTLPTCIMIN, PRES) 
+TMAX=ROTLPTCIMAX, PRES) 
TISCTMINGTMAX)/2_ 
TASTT 410. 
7T22T1-20. 
TRANSFER(2)=74 
nO 40 154,NOCOMP 
VCL STRANSFERCNL 41) 
v¢(ld=x(1) 
TRANSFER CNSLMAX#NL*T) 2X) 
CALL KVALUECIRL+ TRANSFER, EQCON) 
eUM120. 
no 70 154,NOCOMP 
TECTOL)50,50,60 
y¢l)=VC1)/EQCONCT) 
cUMT=ESUMT#X CT) 
40 To 70 

vtPexClLywEQcON(ry 
SUMTsSUMT4Y CT) 
CONTINUE 
TRANSFER(2)5T2 
ro 80 154,NOCOMP 
tRCIRL)77,77475 
wt =X C1) /SUM1 
0. T0979 
vel) sy (1y/Sum4 
TRANSFFR(NL+I)=¥(7) 
TRANSFER CNSLMAX#NL FT) aX OT) 
eALL KVALUECIRL, TRANSFER, EQCON) 
SUM2=0, 
no 100 J=1,NOCOMp 
TECTRLIF0,90,99 

MCT) SY CTY /EQCON(T) 
SUMZSSUMP4X CT) 
40 To 100 
v¢T =x CL *EQCON CT) 
SUM2=SUM2+¥ (1) 
CONTINUE



TRANS PERCE) STP 
150 T1ST2 

TASTE 
cUM1T2SUM2 

40-1075 
200 no 205 I=1+NSLMAYX 
205 TRANSFER(I)SSAVE (1) 

RETURN 
220 TRSEBOILPTCIMAX+ TRANSEER(3)) 

RETURN 

250 WRITECNW, 260) TRANSFER(3),PCAV,TCAY 
260 EORMATC/10K, 34H ww WARNING FROM ROUTINE DEWBUR ** / 

*410Xe1RH SYSTEM PRESSURE (+F10,5+15H ) HIGHER THAN / 
¥40X,28H AVERAGE CRITICAL PRESSURE (rF40,5,2H ) / 
#10X+47H MEW/BUBBLE POTNT SET EQUAL TO AVERAGE CRITICAL / 
4#40X%~42H TEMPERATURE ,» FI0.3/) 

TE=TCAV 
RETURN 
END 
SUBROUTINE FLASHCTRANSFER? PRES) 

MIMENSTON 27(10),F0CON€1U),TRANSFER(50) 
COMMON /PROPS/ PROPRT(1U,25) ,USERPPT (40-10) sNOCOMPr+IUNITS,NCTOT 

# NSLMAXGNLONW 

TRANSFFER(S)=PRES 

1320 
ols, 

1180 
rRLS4 

prAVe0,0 
nO 20 1=4+NOCOMP 

TRANSFER CNSLMAX#NL +1) STRANSFERCNL4I) 
TECTRANSFERCNL*I) LT.9.005)G0 TO 20 

JSR IJ +4 
oCAV=EPCAV#TRANSFER CNL +12 *PROPRIC(I,5) 

rast 

20 FCT) STRANSFERCNLoY) 
rald 
TECNOCOMP,LE.12GO TO 270



rE(JI,LE.1)60 TO 270 
TECPCAV,LT, TRANSFER(3))GN TO 320 
CALL KVALUECTRL, TRANSFER, EQCON) 
SUMX=0, 
no 30 151-NOCOMP 
TRANSFER CNSLMAX#NE+T) SZ67)/CRLFCTARLY*EQCON( TDD 

30 SUMX=SUMX+TRANSFERCNSLMAX#NL4q) 
40 cumMys0, 

no 50 1=1,NOCOMP 
TRANSEERCNSLMAXA#NL +1) STRANSFERCNSLMAX SNL #1) /SUMXK 

TRANSEFR(NL+I)= TRANSFER (NSLMAX*NL41) *EQCON(T) 
50 SUMYSSUMY*+TRANSFER CNL +1) 

no 60 1=4,NOCOMP 
60 TOANSFERCNL#I) =TRANSFERCNL#I) /SUMY 

CALL KVALUE CTRL, TRANSFER, EQCON) 
rRL=o, 

EPRL=0, 
SUMX=0. 

no 79 154,NOCOMP 
TRANSEFRONSLMAX#NL*I eZ Cr) /CRLFCT RLY *EQCON( TD 
SUMX=SUMX#TRANSFERCNSLMAN HNL 47) 
TRANSFERCNL+I) = TRANSFER WNSLMAX*NL #1) eEOCONCT) 
ERLSERL+TRANSFER(NSLMAX*NL#I) 

70 FORLSFPRi =TRANSFERCNSLMAX#NL41) (4, EQCONCT) )/CRL#C4 -RL)wEQCON(T) 
<q 

ERLEERL™T. 
rrsiy+4 
reC11=30)80,807150 

80 pLiselLeFeL/FPRL 
90 TECARSCERLI A=. 1E=04)1207120,100 
100 TrECARSC(RI1)=.1E608)9110,110+170 
170 RL BRL 

TECFRLI190,1207230 
120 TECAPS(RL M1, 20169 039170,170,450 
130 rECARS (RID =,1E7039150,1204260 
150 nf 140 I=t+NOCOMP 

TRANSFERCNL+1)=2¢1) 
160 TRANSFER CNSLMAX#NL +1) 20, 

perso. 
40TH 266 

170 no 180 I=1,NOCOMp 
TRANCFERCNL#I)=0.



199 

210 
230 
240 

250 
260 

270 

280 

285 

290 
295 

300 
340 

320 
330 

£0 10 €00 
TECFORLI 290,150,150 
TECRI191507150740 
TECEPRLILO+ 24607240 

WRITE (NW, 250) 
sTOP 
EORMATC(//10X,"ERROR IN LINE 230 OF FLASH'//) 
TRANSFER(S) 21,0 
TRANSFER(NSLMAX+2)=TRANSFER(2) 
TRANSFER CNSLMAX#3)=PRES 
TRANSFERCNSLMAX#5)20_0 

cLOWsTRANSFER(1) 
rECRL,.GT.0,995)R1 21.0 
reCRE. LT. 0,0052R1 20,0 
TRANSFER CNSLMAX*4 = FLOW*RL 
TRANSFER (TI SFLOWRTRANSFERCNSLMAX#4 ) 
eETURN 
CALL DEWRUB(4,+ TRANSFER? T) 
TECTRANSFER(2)"T) 280,300,290 
nO 285 I=1/NOCOMP 
TRANSFERCNSLMAX#NL*I D=TRANSFER(NL4I) 
TRANSFERCNL41)=0. 
evi, 
69 TO 260 
nO 205 I=1,NOCOMp 

TRANSFERCNSLMAX#NL #1) 2060 

pts0.0 
ao TO 260 
nO 340 I=1,NOCOMp 
TRANSFER CNSLMAX#N| #1) aTRANSFERCNL I) 
VESPURFVE CTY TRANSFER) 
pLetlo=Ve 
en To 260 
WRITECNW, SSO) TRANSFER(3S), PCAV 
CORMATC/10X,33H *e WARNING FROM ROUTINE FLASH ** / 

*10X098H SYSTEM PRESSURE (rF10,5774H 9 HIGHER THAN / 
#10X227H SYSTEM CRITICAL PRESSURE (+F1N.3+2H ) / 
*#10X%2224 SYSTEM ASSUMED VaPpOUR /) 

20 To 150 
eND



SUBROUTINE ENTHALPYCTRANSFER) 

c 
COMMON /DROPS/ PROPRT(10,25),UPPT(10,10) eNOCOMPrIUNITS /NCTOT 
&NSLMAX ONL NW 
RIMENSTON TRANSFER C30) -SAVEC15) 

c 
WVESTRANSFER(5) 

HoHEO.O 
TECTUNITS.GT.0)2G60 TO 2 
TADDEGAO. 
ns10_7335 
e0_TO-§ 

2 n0,084778 
TADDE273.15 

5 nO 10 124 /NSLMAX 
10 SAVE CTD ETRANSFERCY? 

KALL=O 
TECTRANSEER(5)240,60,30 

30 TECTRANSFER(5)"1_)135,90,33 
33 TECTRANSEER(S) GT. 2,0, AND, TRANSFER(5) LT,3.0)G60 TO 130 
35 TE CTRANSFER(5)72.0)90,36,37 
36 TSTATES? 

60_TO_100. 
37 TSTATESS 

50 To 100 
40 reall DEWRUB(1, TRANSFER? BSP) 

TECTRANSEER(2)"BD)50,50470 
50 TRANSEER(5S)=0, 
60 TSTATERO 

CAVE (5) 20,0 
40 To 100 

70 PALL DEWPUBCO,+ TRANSFER? DD) 
TECTRANSFER(2)"0P)1350,80,80 

80 TRANSFER(S) 34, 
CAVE (5) 24,0 

90 TSTATES1 
100 ers0.. 0 

ree0.0 
7050.0 

105 nO 420 T=1sNOCOMp 
TECTPANSFERCNL*1)=0,001242071207110 

110 DPEPCePROPRTCI +S) eTRANSFERCNLGI)



té”) fFONTTNVE 
TECARSC(PC).LT.0.04.0R, ABS(TC) ,LT.0.01)G60 TO 440 
TRECTRANSFER(2)+#TADD)/TL 
pR=STRANSEER(C3)/PF 
CALL HDATACISTATE,TR,PRe7C,HOHs NW) 
60 TO 140 

130 DRES=TRANSFER(3) 

CALL FLASHCTRANSEER, PRES) 
VESTRANSFER(1)/SAVE(1) 

135 caVECS)SVF 
TSTATES1 
Kalls4 
eo To 100 

140 TECKALL™421465,150,170 
145 HOHSHOH*TC 

20 To 180 
159 vALL=2 

no 140 181,NSLMAX 
160 TRANSFER(IT)STRANSFERCNSLMAX#I) 

TSTATESO 
HPTEHON*TC 
60 TO 100 

170 HOHBHDIT*VFE+HOH* (1, @VED*TC 
180 wos0- 

TsSAVE(2) 
TECTUNITS.EQ0,0260 TO 185 
HOHSHOH*2, 525 
TsTwt, B32, 

185 no 190 I=1,NOCOMp 
190 HOSHOs+SAVECNL +1) ePROPRT (Cry &)eCPROPRT(1,14)+THCPROPRT(1015)+ 

4 te (PROPRT(1,16)4T# (PROPRT(1017)+Te(PROPRT C1518) +T#PROPRT(1719))))) 
2) 
CAVE (4) =HO=HOH 
nO 200 I=1+NSLMAX 

200 TRANSFERCI)SSAVE(Y) 

QF TURN 
END 

SUBROUTINE HSATCTRANSFER) 

NIMENSTON TRANSFER(30)



TECTRANSFER(5).GT,1,9)960 TO 10 
TRANSFER(S)=STRANSFER(5)*2, 

10 PALL ENTHALPYCTRANSFER) 
TRANSFER(S)STRANSFER(5) 72, 
pe TURN 

END 
SUSROUTINE TEMPC(TRANSFER) 

NIMENSTON TRANSFER (C30) 
COMMON /OROPS/ PROPRT(1U,25) ,-UPPT(10,10) sNOCOMP*IUNITS+NCTOT 

+ NSLMAK NL 

UTNETRANSFER(4) 

VESTRANSFER (C5) 
TECVE)S +2505 

5 cALL DEWSUB CO, TRANSFER? DP) 
TRANSFER(C2)=DP 

TRANSFFR(S)=4, 
CALL ENTHALPY (TRANSFER) 
HDPSTRANSFER(4) 
wz0 
TECARSCHDP=HIN) =2,0)40240,10 

10 TECHAP=HIND60+40,20 
20 reCVE=,905)25,40,40 
25 PALL DEWRUBC4, TRANSFER? BD) 

TRANSFER(2)=8P 
TRANSFFR(5S) 50, 
CALL ENTHALPY(TRANSFER) 
WBPETRANSFER(G) 
TECARS(HRP=HIN)=2, 09501290730 

30 re CHRP=HINI155750,140 
40 TRANSFER(2)=D9 

TRANGFERCG) SHIN 
RETURN 

30 TRANSFER(2)=8P 
TRANSFER (4) SHIN 
pFETURN 

60 T1=DD 
72571440, 

441 SHDP 
TRANGCEER(Z)I=T2



70 

80 

90 

100 
110 

120 
130 

140 

150 
i535 

CALL ENT RAE ETS IE RARY PEN: 

HPSTRANSFERCG) 

paTl-(T1=T2)* CHT @HIND J CNT He) 
TECKALL=1280,90,400 
TRANSFER(5)=0, 
60 To 4110 
TRANSFER(S)=2,5 
eo To 110 
TRANSFER(5)=1, 

TRANSEER(2)5T 
CALL ENTHALPY(TRANSFER? 
wakes 
UsTRANSFERCA) 
TE (K=152120,120,160 
TE CARS (CHeHIN) =5,09160,190,150 
T2274 
r1sT 
H?sH4 
u4isH 

@0—T0=78 
TISBD 

T2eT1 40. 

HISHAP 

TRANSFER(CZIET2 
TRANSFER(5)50, 
vALLSO 
CALL ENTHALPY(TRANSFER) 
HPETRANSFER(G) 
20 Tn 70 

TECARSCVED=0.005)50,507155 
re CARS (Dp™BP),.GT,0.5)G0 TO 158 
TRANSFERC2)=(BP4pp) /2 
120 
no 186 Istr+NOCOMP 
TECTRANSFER(NL4+I) LT. 0.005)G0 TO 156 
rye 
paJe4 
rONTINUE 
relJ 
TRANSFER(S) =PUREVE CI, TRANSFER)
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20 
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40 

ee 
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VTSTCLP? 
SEGMENTS (FXXX) 
TNPUT 4 = CRO 
nuTPUT 2 = LPO 

COMPRESS INTEGER AND | O67CAL 
TRACE 2-500 

END 

SUBROUTINE COMPRESR 

NYMENSTON TRANSFER(30) 
COMMON MODE NIN, NOUT,STRMI (6,15) ¢STRM0(6415),PARAM(30) ¢NSEMAX SNL 

* NW 

rOMMON /PROPS/ PROPRT(10,25),UPPT(1U,10) *NOCOMPFTUNITS 

MODEL OF A POLYTROPIC GAs OMPRESSOR, 
THE RATIO OF (T OUT/T IN) IS SET FQUA! TO THE RATIO 

ne ¢p QUT/P IN)? TO THE POWER (iK749/K)+ WHERE 

v IS THE RATIO OF SPECIFIC HEATS ¢CP/rV). 

TECMODE.GT.0)GO ro 155 
nO 40 T24+NSLMAX 
eTRMO (1+ TIESTRMI CIT) 
TRANSFERCI)=STRMTC4,1) 
TECPARAM(1).£Q,0.0)G0 TO 180 
STRMO(1+3)=PARAM(1) 
TRANSFER(3)=PAKAM(1) 
TECSTRM?(145)71.920,40:40 
uRITECNW, 30) 

EORMAT(/10X+34H OUTPUT FROM COMPRESSOR 1% NOT GAS/) 
TRANSFFER(S)==1, 
CALL TEMP TRANSFER) 
STRMO (172) 8TRANSFERCQ) 
STRMO (1,5) STRANSFER(5) 
pFTURN 

cALL DEWRUB(O, TRANSFER? DPOUT) 
EEFS=PARAM(2) 
FEFM=PARAM(3) 

 



60 
70 

80 

C tax 

Cwm 

100 

410 

re - 
pARAM(2)=,75 
TECEEFM)70,70,80 
FREM= 95 
PARAM(3)=.95 
tNDEX=0 
TEC(COCVI9N,IN-110 
ye THE RaTIO OF SpECTFIC HEATS IS NOT GIVEN, 

USING ROUTINE SPHEAT. 
TNDEX=1 
TRANSFERC2)=STRMT(4,2)™9, 
TRANSFER(5)=1. 
CALL FNTHALPY (TRANSFER) 
HTSTRANSFERCA) 
TRANSFER(2)=TRANSFER(2) 410, 
PALL FNTHALPY{TRANSFER? 

HPSTRANSFER(C4) 
cps Cye=H19/10. 
evslpeR 
rocvecP/eVv 
onWEpa(CeCV"1.d/eocy 
TENSGTRMT (4,2) 
TADD E460 
TECTUNTTS EQ. 1) TADDE275.45 
TINSTINSTADD 
TIETINGCSTRMOC1 + 3d/STRMI (1,35) ** POWER 
TOUTS (T2=TADD=STRMI (4-27 )/EFES*STRMI (472) 
TECTOUT=DPOUTI 20,120,420 
TECINDEX=1915071304940 
TRANSFER (2)=TOUTHS, 
TOUTI STOUT 
TNDEX=2 
ao To 100 
TFECARSCTOUT=TOUT4)=0.5)9150,1500750 
TRANSEER(2)=TOUT 
TRANSFER(CS)=4. 
CALL FNTHALPYCTRANSFERQ) 
©TRMO (4+ 2)8TRANSFER(2) 
STRMO(4 74) 8TRANSEERCA) 
STRMN(1-5) 81, 
pETURN 

CALCULATE IT



oe: 

160 

470 
180 
490. 
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tee 
wk 
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FNERGV=(STRMO(1,+4)"STRMI (6174) )*STRMI (64 +4) /PARAM(3) 

WRITREONW, 160) ENERGY 
FORMAT(/10X+32H POWER REQUIRED BY COMPRESSOR = 

*! ENTHALPY UNTTS') 
PETUPN 
WRITECNW, 190) 

1615.70 

FORMATS‘ /70X+ 30H «* WARNING FROM ROUTTNE CUMPRESR *# / 

#10X+47H OUTLET PRESSURE NOT SETr 
pAUSF ER 

END 

cUNCTION DEGCKDEG, UNITS, #) 

SIMULATION ABANDONNED //) 

THIS FUNCTION IS USED BY THE pISCOL MODEL WHEN THE USER 
SUPPL TES HIS OWN K=VALUE CORRELATIONS USING WHICHEVER 
TEMPERATURE UNITS HE WISHES. 

UNITS OF THE SIMULATION WITH THOSE OF THE K=VALUE 
CORRELATIONS. 

WDEG =» 1 IF DEG 
2 1E-DEG 
3 1TF=p£6 
4 IF DEG 

RETURNED 
RETURNED 

RETURNED 
RETURNED 

TECTUNTTS,EQ,12G0 TO 5 
490 TO (1,243,462 -KnEG 
nEGET 
RETURN 
nFGacT~32.0)/1.8 
RETURN 

nFGaT+460.0 
pETURN 
nFGS¢TH=32,0)/4.842735,15 
RETURN 
60 TO (6.14778) ,KDEG 
nEGET¥41.R+32.0 
eFTURN 

HEGSTe1. 844920 

IN 
IN 
IN 
IN 

IT MERELY RECONCILES THE 

DEGREES 

DEGREES 
DEGREES 
DEGREES A

R
O
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SUBROUTINE EVALUFCL,M,TeFQCON) 

COMMON MODE,NIN,NOUT,STRMI (6,15) 7STRM0(6+15),PARAM(30)/NSIMAY,NL 
COMMON /PROPS/ PROPRTC10,25),UPP1(10,410) +NUCOMPrIUNITS 
NIMENSTON EQCON(410),nTV(6) 
HATA DIV/.1E03+.4F05,.1608,.1611+,1E13,,1615/ 

VAPOUR=LTQUID EQUrLTBRIUM CONSTANTS (KVALUES). 
THIS ROUTINE GENERATES K=VALUES FROM USER PROVIDED POLYNOMIALS 

nF K VS. TEMPERATURE. 
THE POLYNOMIALS ApE OF ORDER L™? AND THE COEFFICIENTS GIVEN 
TN THE UNIT PAKAMETER ARRAY STARTING TN POSITION mM, 

wnMet 

nO 20 134+NOCOMP 
wakri 

FOCON(T) =PARAM(K) 
TNS4 0 
f0=9-0— p84 ba 4, 
TNE TNeT 

FOCONCT)SEQCONCT) 4s TNePARAM( Ke JI /DIVGN) 

CONTINUE 

RETURN 

END 

SUBROUTINE DISCOr 

NT MENSTON XX(10).V¥610) + TRANSFER (30) 
NIMENSTON EQCON(40+40)+XN7(10) 
NTMENSTON HL C403, HY C40) 6V 640), REC4O) HE CHO? 
NTMENSION TC40) ,TXSCAN) Pe TY2060) + TY¥S C40) 

ntTMENSTON F(40),m040),U040),Q¢40) 
NTMENSTON AC40),R (40) ,C640) +0640) ,PC40) -Q9640) 
NTMENSTON X(104460)7¥(10740) 42010140) 
COMMON MODEr NIN, NOUT, STRMI (6,452 6STRMOC6+45) ,PARAMC30) ¢NSLMAX NL 

* NW
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whee 
ee 
ad 

toe 

COMMON /PROPS/ PROPRT(10,25),UPPT(10,10) +NOCOMPrIUNITS 

MODEL OF A GENERAI 
ntTSTILLATION COLUMN, 

MULTICOMPONENT, 

CHYDROCARBON PROGESSINGs VOL, 

TFECMODE.GT.09G0 TO 570 

CETTING THE SIMULATION PARAMETERS | 

NRPARAM(4) 
|}ED=PpARAM(2) 
nD=PARAM(3) 
RR=STRMI(121)=DN 
vfT=PARAMCG) 
RaPARAMSS?) 
ORES=CARAM(6) 
TECPRFS.LE,STRM1(1+3))G0 TO B 
WRITECNW,? ? 

Gor 

TRAY=ToTRAY 
USING THE WANG AND HENKeE METHOD, 

NO, 8. PAGE 155, 1966) 

CORMAT(/40X+34H we» WARNING FROM ROUTINE DrSCoL ** / 
*40X+54H COLUMN PRESSURE SET HIGHER THAN INPUT STREAM PRESSURE / 

#40X-50H SETTING 1GNORED AND STREAM PreSSURE USED INSTEAD /3 

oRES=STRMI(1,3) 
KEYTOPSPARAM(7) 
“FYBOT=PARAM(8) 
TECPRFS.FQ,0,0)PRESSSTRMI (143) 
pCAVs0.0 
no 9 1=1,NOCOMP 
DCAV=DCAV+STRMI (4 ,NL+1) *PROPRT(115) 
TECPRES.LT.»PCAY)GO TO 12 
WRITECNW, 10) 
FORMAT(//40X,34H #* WARNING FROM ROUTINE DISCOL wm / 

*#40X/55H COLUMN PRESSURE GREATER THAN AVERAGE CRITICAL PRESSURE 
*40X,48H ALL OUTPUT IS GAS /) 
no 14 134 +NSLMAX 
GTRMN(1:TIESTRMIC2¢T) 

STRMNC2-7)50.0 
of1320,0 
otNd20.0 

an To 480 

/



TPE ND S EEES  E 

TSTARTEI2 
“TOP 4S. 95 

yBOT2=.95 
¥TOP2=,05 
yROTI=,05 

C ww ZEROING THE ARRAVS AND SETTING THE FEED TRAY VALUES, 

no 15 154,N 
otl)s0, 
nerysd. 
wel) 20, 
FCI) =0, 
HECT)=0. 

no 15 J=1+NOCOMP 
red, Trs0, 
TRANSFER (NL4+J)=0_ 

4.5. CONTINUE 
wp=0 
etCdFnyeSTRMI (491) 

HFCJEDDESTRME (1,4) 
nO 20 J=12NOCOMP 

20 7EIe IED SSTRMI (4 NLS) 
ue Denpnve1) 
YNEN 
TRANSFERCNL+KEY TOD) SXTOP4 
TOANSFER(NL+KEYBOT) =xTOP2 
TEANSFER(3S)=PRES 
rALL DEWBUBCO-TRANSFER?+TC1)) 
TRANSFERCNL#KEYTOPI=XROT4 
TRANSFERCNL#KEYBOT)=XBOT2 
CALL DEWRUB(1,TRANSFER+TON)) 

TNITIAL X PROFILE 

a
o
a
 

* * * 

m=NOCOMP=KEYTOP 
YVECXROTI“=XTOPI) £ CXN@4 oD 
nO 30 184 rKEYTOP 
no 30 J4eN 
yvisde4



30 

40 

Come 
a
o
a
 

105 

100 

YET eS VSXTOPTEXVEX GS 
vilea eX Ct ed) 
yVECKROT2°XTOP2) /OXNW1,? 
no 40 154.M 
no 40 JE1eN 
yisJd=1 

rrsT4kKeEYTOP 

METI, JDEXTOPZ4AV a Kd 
velit. JexCrt, J) 

TNITIAL TEMPERATYRE AND VAPOUR FLOW RATE 

w2d2OR41.2#DD 

VON) SDD*R 
yVsCv (Nd =VC2)9/ CxNR 2.) 
yTECTONI TOV) I/ CXNMTD 
no 90 JF20N 
yIlein2 
yIsda4 

vido C2) 4XVaXd 4 
TES aT Ct) eXT HX 

rv2cist (J) 
PONTINUE 

rv2t4)9T(1) 

TNITIAL EQUILIBRIUM CONSTANTS 

no 110 Jian 
TECNTERMS,EQ,0)G0 TO 109 
yTTSpFGCKDEG,IUNTTS, T(J?) 
PALL FVALUECNTERMS + ISTART+XTT,XD1) 
60. To 108 
nO 100 T=1/NOCOMp 
TRANSFERCNL#I Y(t ed) 
TRANSFERCNSLMAXSNI FT) =KCr J) 
TRANSFER C2221 Cd) 
TRLAY 
cALL KVALUECIRL, TRANSFER,XD1) 
no 440 I=t,NOCOMP 
FQCONCT + J2BXN1CT) 

PROFILES



MP 

120 

130 

440 

150 

460 

470 

780 
190 

200 

210 
220 
C 

HENERAL IRS VsASUN AL MAPA EA FUR VO nt Se LALSON 

SUMen 

pit sevC2)=0d 
nO 430 KAs2e,N~1 
SUMESUM#ECKAD RWC KAD RUCKAY 
Ri CKad=sVCKA+1)*SUM™=DD 

pi (N)=BB 
n-C1)20.. 
nen)y=0, 
ACN) RV ON) *BB 
nO 440 J=dsN=4 
ACJIERE CHT) 
no 190 T=t,/NOCOMp 
POT =K (VET) *REQCONCE :1)4UC1DFREGI) 9D 
r(1 =v (2) eEQCON(T,2) 
RIND == (V O(N) *EQCONCI +N) +BR) 
nO 150 Je2sNat 
Rodd ae CCV CIDE OID EQCONCT SDH CRE CII UC IED 
cP av Cl4F WEQCON CE, S41? 

Ned enh CIIHZCT Hd) 
rONTTNUE 
p¢4r=0 (19/8014) 
nO(1y=DC4)/B(1) 
nO 140 J2eNut 
OTD ECCHDA CBC IAC dy aD Gdat)? 
nO 170 deen 
NOCIVECD CII RAC HOA JOTI CBCP ALI apt ietd) 
yf len) SQQCN) 
nO 180 JKET,N@1 

raNwsk 
VET eS EQOCIIKRP CI HKCT U4) 
CONTINUE 
nO 220 Jatin 
sSUM=0.0 
no 200 T=1,NOCOMP 
SSUMaX(1,Jd)#SSUM 
nO 240 Ts1,NOCOMP 
votes BKCT J) /SSUM 
CONTINUE 

  



C wae COMPARE CLOSENESS OF FIT FOR TWO pIFFFRENT TEMPERATURES 

c 
1MAX=30 
no 380 JdstaN 

74sTCs"410. 
120 
ctiMT=0_0 
TECNTERMS.EQ,02G9 TO 225 
yitTspeGCKDEG, TUNTTS, 71) 

CALL EVALUECNTERMS+ISTART«XTT,AD13 
ao TO 235 

225 no 230 T=t,NOCOMD 
TRANSFERCNL#1 DEV (ted) 

230 TRANSFERCNSLMAX4#NI FL) =KCT Jd) 
TRANSFER(2)521 
TRLS=1 
PALL KVALUECIRL, TRANSFER,XD1) 

255. nO 240 t=1,NOCOMP 
FQCONCT + JF 8XDT CT) 

260 SUM12SUM4*EQCON( J dex C1, J) 

e71RSUMI RT, 
7227(33+10,0 

cUM1=0, 
TECNTERMS,EQ,0)GQ TO 250 
yTTHpFEGCKDEG, IUNITS, 72) 
PALL EVALUECNTERMS+ISTART+XTT,AD15 

60 To 265 
250 no 260 I=4,NOCOMP 
260 TRANSFERCNSLMAXE#NI +E) EXOT ed) 

TRANSFER(2)=22 
rRLe4 
CALL KVALUECIRL» TRANSFER,XD1) 

265 nO 270 T=1,NOCOMP 
FOCON( T+ J)8XN10T) 

270 CUM1=SUM4 FEQCONCT Jd) eX CT, J) 

F725SUM1=1, 
280 P7EZAMFZARCZ2~Z1) /CEZ2=F 71) 
290 rele4 

cUM420,0 
TECNTERMS.£Q,0)G0 TO 295



ee: 
300 

305 

310 

320 

350 

340 

380 

390 

400 

405 

C wee 

440 
4416 
418 
420 

APS EM 
TRANSFERCNSLMAXGNI +1) X(t ed) 
TRANSFER (2) 222 
TRLEY 
CALL KVALUECIRL+ TRANSFER, XD1) 
no 340 T=7,NOCOMP 
FOCON(T+JIEXDICT) 
SUMT=SUMT*EQCON(? J dex C1, 5) 

F7Z=SUMi=1,0 
TECARSCF2Z).1.7+0.00001)G0 TO 380 
TEC L=LMAX)340-530,330 
WRITECNW, 1000327 
an To 380 
F7ISE72 
F725677 
71222 
72227 
ao To 280 

THJd) 272 

suM =0. 
no 390 Jaton 
SUMESIIMHECT CI) = TYR (0) ) we 
nO 400 Jaton 
nO 400 T=1,NOCOMP 
VOT dS eX CL ed HEQCONC TJ? 
vR=ke+4 
ETEFIOATON)/50. 
WRITECNW, 405) KB, SUM 
FORMAT(10X+4H KB=,13,10X,5H SUMErF10,6/) 
TECSUM=ET) 480-480-410 

PALCULATE VAPOUR AND LIQUID ENTHALPIES FOR EACH PLATE 

nn 430 JR1,N 
rY3 Cs RTOS) 
nO 420 t=1,NOCOMp 
TRANSFERCNL#I FV ited) 
TRANSFER (2)8T (0) 

TEANSFER(4)=0. 
TRANSFER(5) 21. 

CALL HSATCTRANSFER)



425 

430 

440 

c 
c 
c 
Coke 
C wee 
C wee 
C eee 
Couey 
C 

HV CIV ETRANSFER CG) 
no 425 121,NOCOmMP 
TRANSFERC(NL#IIEXK (Ted) 
TRANSFER(5S)=0. 
CALL HSATCTRANSFER) 
HLCJ)=TRANSFER(4) 
CONTINUE 
rOTH=0,0 
nO 440 IstsN 
TOTHSTOTH*FCI)*HE CI) 
OCT) RCHV C2) HL 61) RV C22 FECT CHE CTI THL OTD CHV OT MHL C12 POV OTD ET 

49) 
AON HOCTITHLOND HBRYHL C1) eUCT) FHV O41) C1) TOTH 
ei (toyev(2deV(1)-UC1) 

SuUMaO 

nO 450 J=s2,N=1 
VCSeT SE CCHVGIIMHL OD) eV GID FW CUD De CAL CI HE Cle TDD ARE CI RT) RFCS) CHE 

eS AHL CLD IHOCLII/CHVCIS#T) MHL CII? 
SUMESUMFE CJ eID RU CS) 
OL CJ eSUM=DDFY CJ 44) 
ei (N)=BB 
nO 460 1=4,N 
WRITECNW 21030) Cr, TODD A RLCE) WOLD CXC d eT) 024 -NOCOMP) ) 

rE CKR.LT.15)60 To 120 

OPTIONAL REBOTLER MODFL. 

THIS MODEL IS USEN ONLY TF A THIRD INPUT STREAM IS SPECIFIED 

THE ROUTINE DEPLETES 17 FROM THE HEAT LOAD NEEDED BY THE 

PEBOTILER AND OUTPUTS A COOLER STREAM aS THE THIRD OUTPUT 

STREAM. 

TECNTN=2)550,590.500 
nO 540 TetsNSLMAX 
STRMO CS, TISSTRMI CET) 
TRANSFERCIDESTRMY (S21) 
STRMO (3+ 3) SSTRMOC3+3) =PARAM(D) 
TRANSFER(3)=STRMO(3S,3)



SNE 

520 

550 

C wee 

560 

600 

570 
1000 
4010 
4030 
4040 

AN UPR RS A PE Oe Ee OS Oe eo 

rALL TEMPCTRANSFER) 
STRMON (63 +2) STRANSEFR(2) 
TECSTRMO(3r2).GE,T(N))GO TO 550 
WRITECNW, 520) = 
FORMATC/10X+34H we WARNING FROM ROUTINE DISCOL ** / 

#40X+50H THE HEAT | OAp OF THE INPUT STREAM TO THE REBOILER / 
*#10X-39H 1S NOT SUFFICTENT TO HEAT THE REBOLLER / 
#40X+43H THE SYSTEM OUTLET TEMPERATURE IS SET EQUAL / 
*70X,55H TO THE BOTTOMS TEMPERATURE By DEFAULT, BUT THE ANSWERS / 
*90X040H ARE WRONG /) 
QTRMO (34 228T OND 
TRANSFER(2)5T(ND 
TRANSFER(5)==1.0 
CALL ENTHALPYCTRANSFER) 
CTRMO(3+4) =TRANSEER(4) 

NATA OUTPUT SECTION, 

CTRMO (3.5) 2 TRANSEER(5) 
STRMO (4242 SDDH (R44. 0) 
eTRMN (4 2d8TC4) 

©TRMN(4 +32 SPRES 
STRMO C4 GISCHVG 4 HV ETD ENE ST UTI SOD 
STRMO(1-52SV61)/ 00 
nO 540 T=t,NOCOMp 
STRMOCTANLEDI RCV CAD HY CT A HUCQIRX CL eI SADD 
CTRMOCArNL#IT)EXCT,ND 
STRMO(2+4)=BB 
STRMO(272)2T(N) 
STRMO (273) =PRES 
STRMO (2,4) 8HL ON) 
STRMO(275)20, 
FORMAT(/40X,26H we WARNING FROM DYSCOL ¥* / 

190X+S5H THE HEAT CONTENT OF THE HEATING STREAM TO THE REROILER / 
240X-40H TS NOT SUFFICIENT TO REBOTL THE BOTTOMS 1) 
RETURN 
FORMATCTHOr/// 010K TSHL EXCEEDS LIMIT, //+5XrF1005) 
FORMATCIVH1 4806/2 640K%-47H ITERATION NUMBER 15 ¢///) 
EORMATCTHO FSX 1 15,7715. 4/9K + 7E9S +4) 
FORMAT(1HO*FSX+15H CONDENSER HEAT ®FF16.6+2K,6H BTU/He//6X944H REBOTL
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C wee 

C owwe 

20 

30 

40 
50 

4eR HEAT? E17+672X.6H BTU/H/) 
FORMAT(1H1,8¢/) ,42X,14HFINAL SOLUTION, ///) 
END 

SUBROUTINE FLASHER 

niMENSTON TRANSFER (30) 
COMMON MODE-NIN-NOUT,STRMi (6,153 0S 1TRM0(6+19) ,PARAM(30) ¢NStMAX-NL 

+. NW 

MODE! OF AN ADIARATIC FLASH TOWER. 
THE INPUT STREAM 7S pIVIneD INTU +TS PURE PHASE COMPONENTS 
aT ITS PRESET OUTPUT PRESSURE, 
DIRE PHASE STREAMS ARE OUTPUT IN THE APPROPRIATE STREAM- 
NUTPUT 1 = VAPOUR PHASEr OUTPUT 2 = 1 1QUTD PHASE. 

TECMODE.GT,09GO ro 40 
TECPARAM(1).EQ.0.0)60 TO 50 
nO 10 154+NSLMAX 
TRANSFERCLISESTRMT (1,79 

TRANSFER(3)=PARAM(1) 
TRANSFER (5) ==1.0 
CALCULATE STREAM'tc TEMPERATURE Al iTs NEW PRESSURE 
CALL TEMPCTRANSFER) 
SEPARATE THE TWO PHASES AT THIS NEW TEMPERATURE AND PRESSURE. 
CALL FLASHCTRANSEER,PARAM(1)) 
no 20 124 /NSLMAX 
eTRMO(1+ TI STRANSEFROT) 
oTRMO(2,1) STRANSFER(NSLMAX41) 
TRANSFER (NSLMAX#7)20_0 
CALL ENTHALPYCTRANSFER) 
eTRMO(1+ 4) 8TRANSFERCAY 
no 30 721-NSLMAX 
TRANSFERCTSSTRMOCE, 1? 
TRANSFER(NSLMAA#Y 520.0 

CALL FNTHALPYCTRANSFER) 
STRMOC2+ 4) STRANSEERCG) 

RETURN 
WeITECN      
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10 

20 

90 
100 
110 

120 
130 

wave 
END 

SUBROUTINE HEATER 

nIMENSTON TRANSFER(30) 
COMMON MODE-NIN,NOUT,STRMI (6,45) ¢STRM0 (6415), PARAM(30) »NSLMAX NL 

+ NW 
rOMMON /PROPS/ PROPRT(10,25),UPPT(10,40) »NOCOMPrTUNITS 

MODE! OF A HEATER OR A COOLER, 
1T SFTS THE OUTLET TEMPERATURE OF A STREAM TO A PRESET 
WALUE AND REDUCES ITS PRESSYRE BY AN OPTIONAL PRESSURE 

nROP VALUE, IT THEN COMPUTES ITS NEW ENTHALPY 
AND VAPOUR FRACTYON AND OUTPUT A COMPLETELY peEFINED STREAM. 

TECMODE.GT.0)G60 tH 90 
TECSTOMI(191).EO,0«0)RETURN 
TECPAPAM(1).EQs0 QIWRITECNW 2430) 
nO 410 124 eNSLMAX 

TPANSFERCIDSSTRMT (1,1) 
STRMO C1, TISSTRMT C441) 
eTRMO (142) SPARAM (4) 
STRMO(1 +3) 8STRMI (443) —-PARAM(2) 
TRANSFER (2)=STRMO(1,2) 
TRANSFERC3)SSTRMO(1,3) 
TRANGFER(S)==1, 
CALL ENTHALPY (TRANSFER? 
eTRMO(1 + 4ISTRANSEER CG) 
STRMON(1; 5) 5TRANSEERI5) 

PFTURN 
HDIFESABSCSTRMUC4 4) =STRMI 61,622 *STRMT (104) 
WRITEONW, TTOHOTER 
FORMAT(/10X,30H HEAT LOAD ON HEATER/COOLER = ,1615.7, 

#1 ENTHALPY UNTTST)y 
PETURN 
FORMAT(/10X,34H w+ MESSAGE FROM ROUTINE HEATER ** / 

440X+56H TS THE OUTLET TEMPERATURE SET TO ZERO, OR IS IT UNSET ?/) 
END



20 
30 
40 
50 
60 
70 
75 

80 

90 

cUBROUTINE HEATEXCH 

COMMON MODE,NIN,NOUT,STRMI (6,15) 4STRMO(6+19),PARAM(C30) NGI MAX, NL 
+ NW 
rOMMON /PROPS/ PROPRT(10,25),UPPT(10,40) »NUCOMPrIUNITS 

NTMENSION TRANSFER C30) 
TE (MODE.GT.0)GO TO 445 

po 15 J81492 
nO 10 134-¢NSLMAX 
STRMO (d+ TIRSTRMI CI eT) 
STRMO CI SISSTRME CI 3) =PARAMS IHS) 
TECPARAM(3).GT.0.0260 TO 300 

OUTLET TEMPERATURE OF FIRST STREAM GIVEN 

TECPARAM(3).GT.0.02GO TO 300 
TECPARAM(1).EQ20_ OWRITECNW? 500) 
TOUT=PARAM(1) 
TECPARAM(6).GT.0. 0) TOUTSTOUT+S IRMT (2,2) 
TECSTRMT(1.2)—-STRMI62.2)9507110+50 
TECTOUTSTRMI(1229340.1106160 
TECTOUT@STRMI62:2))1807140-70 
TECTOUT@STRMI(61-2)2200+7110,60 
TECTOUT@STRMI(2.2)270-140-220 
STRMO(1,2)2=70UT 

STRMO(1/5) 891. 
no 80 154 ¢NSLMAX 
TRANSFERCI)SSTRMO(1,1) 
PALL FNTHALPYCTRANSFER) 
STRMO(1+4) =TRANSEER(4) 
STRMOC1 1 SIETRANSEER(S) 
HDIFF=(STRMI(174)=STRMO(4-4))eSTRMI (4,1) 
STRMOC2 +4) SSTRMI C264) sHDTFF/STRMI (201) 
STRMO(2+5) 271. 
nO 90 154*NSLMAX 
TRANSFERC(ID=STRMQ (2,7) 
CALL TEMPCTRANSFER?D 
STRMO(2+2)8TRANSEFR(2)



96 

98 

100 

108 

410 
120 

140 
150 

160 

180 
490 

200 
210 

2 ee See ee ee. 
STRMOC2+2)SSTRMT (472) 
STRMO(275) 871. 
nO 9R 124 +NSLMAX 
TRANSEER(I)=STRMN(2-1) 
PALL FNTHALPYCTRANSFERD 
STRMNC 2:4) = TRANSEER (4? 
STRMO (275) TRANSEERCS) 
HDIFESCSTRMT(C2149—STRMOC2+4))wSTRMIC2,1) 
STRMO(1 1G) BSTRMI (474) +HDIFE/STRMI (101) 
STRMO(1-5)5=1 
n0 100 Y=1,NSLMAX 
TRANSFER(CI)SSTRMOC1,1) 
CALL TEMP (TRANSFER) 
STRMO(1+2) 8TRANSFER(2) 
STRMO(1+5) STRANSFER(S5) 

HNIFFEABSCHDIFF) 
ao To 440 
WRITFCNW, 120) 
ENRMATC/10X,51H £1 OUT = T 1 IN , NO CHANGE IN STREAMS CONDITIONS 

any 
pETURN 
wRITFONW,150) 
cORMATC/40X+45H LARGE EXCHANGER REQUIRED AS T 1 OUT = T 2 IN /) 

an To 70 
WRTTEONW, 170) TOUT, STRMI G4 +2) 
CORMATC/40X239H IMPOSSIBLE SITUATION YN HEAT EXCHANGER? 

97490X,970H T 1 OUT ¢rF40-¢€,.32H DEG.» IS SET HIGHER THAN T 4 IN 

2/40KX,2H Cr F10-.6,2RH DEGe> FOR JHE HOTTER STREAM 
B/4OX. 23H PLEASE foORRECT GUESSES/) 
pAUSF ER 
WRITECNW, 190)TOUT, STRMIC2-2) 

FORMAT(C/40X-39H TMPOSSIBLE SITUATION IN HEAT EXCHANGER? 
1/90, 36H ATTEMPTING TO COOL HOT STREAM TO 7F40+2,5H DEG. 
2740X,24H WHICH fs BELOW T 2 IN (CeF10.2,6H DEG.? 
3/40X.23H PLEASE cORKRECT GUESSES/) 
paUSe ER 

WRITECNW, 210) TOUT, STRMI (4:2) 
EORMAT(/10X,39H FMPOSSIBLE SITUATION 1N HEAT EXCHANGER, 

4770X.90H T 1 OUT (CrF410«6€, 52H DEG. Is SET LOWER THAN T 7 TN 
PPV0X,2H C+F10-¢+2RH DFG») FOR THE COOLER STREAM



220 
430 

c 

3/90X,23H PLEASE coRRECT GUESSES/) 
pAUSE ER 
WRITECNW, 230) TOUT, STRMI(2,2) 
cORMAT(/10X,39H rMPOSSIBLE SITUATION YN HEAT EXCHANGER? 

4440X-35H ATTEMPTING TO HEAT COLD STREAM TO +F10+2-5H DEG. 
2/40X,26H WHICH ITs ABOVE T 2 IN 6rF10.276H DEG.) 
3/40X,23H PLEASE CORRECT GUESSES/) 
pAUSF FR 

C ex TOTAL TURE AREA AND TRANSFER COEFFICIENT (U) GIVEN 
c 
500 

305 

310 
320 

330 

340 

1000 

350 

360 

370 

1010 

HDIFESABSCSTRMI (1,2) =STRMI (2,22) *PARAM(2) wPARAM(3)/2.0 

FLSSTRMI (141) 
TECFEL GT. STRMI(2.4))FLESTRMI (271) 
TECCHDIFF/FLY. GT. 3000. HDI FFS3000 #FL 
HOIFETSHNIFF 
TECSTRMI (4 ,2)"STRMLC2,2))520,11073510 
HDIFRS-HDIFF 

STRMO(1 74) 8STRMI (4 2G) +HDTFE/STRMI C104) 
STRMO(2+4)SSTRMI (246) -HDTFE/STRMI (274) 
no 340 Jats2 
nO 330 t=t1,NSLMAX 
TRANSFERCIT)SSTRMOCI- TY 
TRANSFER(S)==1. 
rALL TEMPCTRANSFER) 
STRMO Cd 22S TRANSEER(2) 
e©TRMO (J+ 52S TRANSFER(5) 
PONTINUE 
WETTEC2+1000)STRMO(1,2) 7STRMO( 242) ¢STRMO(1 44), 

*STRMO(2+4) +HDIFF 
FORMATCAOXe'TS'.2F15 G/10Xe'HS'e2F15 4/10Ke  HDIFE' + £1524) 
DT1=STRMOC2+2)"STRMI (142) 
NTZESTRMT C26 2d™STRMO(14 ed 
TECARS(DT2=DT1)=0_005%ABS(DT1)1590,550,560 
HTLOGHABSC(DT1*0T2)/2.) 
ao To 370 
HTLOGS(DT2=DT12/ a1 OG (NTes/DT1) 
HDIFE=PARAM(2)*PARAM(3) *DTLOG 
wRITEC2/1010) DT LOGrHDIFF 
FORMATC10X+ 'DTLOG,HDIFF',2F15,4/)
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20 

30 

s-E NS A Se TN Ee eee ee 
TECSTRMO C122) -STRMIC2,2794650,4207420 
TECSTRMO (242) "STRMI 64 +22 3640744600450 
STRMO(1 +2) SSTRMI C202) 
ao To 75 
PETURN 
HDIFESABS(STRMUC4 4) —STRMI(1,42 3 *STRM? (4-1) 
URITECNW, GOODHDTER 
EORMATC/40X-34H HEAT LOAD IN HEAT EXCHANGER = «1615.7, 

+! ENTHALPY UNITS?) 
prTURN 
FORMATC/40X+36H «® MESSAGE FROM ROUTINE HEATEXCH w® / 

#40X+56H 1S THE OUTLET TEMPERATURE SET TO ZERO- OR IS 1T UNSET ?/) 
END 

SUBROUTINE MIXER 

NTMENSTON TRANSFER (30) 
COMMON /PROPS/ PROPRT(10,25),UPPT (10,10) sNOCOMP+TUNITS 
COMMON MODE+NIN-+NOUT,STRMI (6-15) +STRMO(6715),PARAM(30) sNSIMAX «NL 

* NW 

MODE| OF A MASS AND HEAT MIXER, 
TNPUT STREAMS MAY HAVE DIFFEREN! PRESSURES AND LOWEST ONE 

1S SFT AS OUTPUT pRESSURE, 

TECMODE.GT.0)GO to 110 

nO 10 154¢NSLMAX 

sTRMO(1 +1220, 
no 15 1#4+NIN 

STRMN(1 712 SSTRMOC14194ST RMIT, 1) 
TECSTRMO(141).EQ.0,0)RETURN 
TECNOCOMP.EQ.09G0 TO 50 
no 20 1541/NIN 
STRMOC1 1G) BSTRMOC4 eGY+STRME CL GIHSTRMT CT) 
nO 20 J=1eNOCOMP 
STRMOCTONL#J)RSTRMO(1  NL4J)*#STRMICI ONL + JI STRMI CT, 1) 

rONTINUE 
no 30 J=1,NOCOMP 
STRMOCT ONLeJd > SSTRMOCA NEw /STRMOCT OY)



40 STRMO(1+4)8STRMO(1¢4)/STRMO(1,1) 
50 1150 

oTRMO(1, 3) 5STRMT (143) 
nO 90 I1=2-NIN 
TECSTRM0(4,3).EQ.STRMTCI,3))2G0 TO 90 
re(14 £Q.42GO To 80 

TRCTTRACE.NE.0IGO TO 80 
60 WRITEONW,70) 
70 FORMAT(/40X+33H we MESSAGE FROM ROUTINE MIXER ¥* 

J40X,42H INPUTS TO MIXER HAVE DIFFERENT PRESSURES / 

40X+32H LOWEST PRESSURE SET FOR OUTPUT /? 

* 
m4 

80 rECSTRMO(1,35)"STRMI C1, 32990790785 
85 STRMO(1+3)=STRMI (1/3) 
90 CONTINUE 

TECNOCOMP, EQ, 0)RETURN 
no 100 T=t¢NSLMAX 

100 TRANSFER(I)=STRMO(1-1) 
TRANSFER(5)==15 
CALL TEMPCTRANSFER) 
eTRMO (1+ 2 STRANSEFROQ) 
STRMO(4+-SISTRANSEER(5) 

440 eFETURN 
END 

c 
Cc 

SUBROUTINE PUMP 
Cc 

NTMENSTON TRANSFER (30) 
COMMON MODE-+NIN-NOUT,STRMI (6715) 2STRM0 (6415) ,PARAM(30) ¢NSiMAX s NL 

enw 

c 

C + MODEL OF A PUMP OPERATING ISOTHERMALLY ON A 
C wee 1 1QUrH INPUT, Foe GASES THE COMPRESR MODEL SHOULD BE US_En. 

C 
rE CMODE.GT.0)GO ro 20 
TECPARAM(1),.FQ.0.0960 TO 50 
TECSTRMI(1-12,E60.0.0)RETURN 
nO 15 184 sNSLMAX 

10 STRMO (1+ TI SSTRMI C161)
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TRANS PEM Von hm 

CALL ENTHALPY (TRANSFER) 
eTRMO(1,4) 8TRANSEER( 4) 
STRMO(1 +5) STRANSEFR(5) 
TECSTRMO(4 75), EQ, STRMI(1,5)) RETURN 
STRMO (11 GIESTRMI (444) 
STRMO(1+5)871. 
nO 14 154 ~¢NSLMAX 
TRANSFER(I)SSTRMO(1-1) 
CALL TEMPCTRANSEER) 
STRMOC1+2) 8TRANSEFR(Q2) 
STRMO(1 +5) STRANSFER(S) 

RETURN 

TECPARAM(2),FQ.0.0)PARAM(2)2=1 ,U 

HDIFF=ABS(STRMO(4 ,4)=STRMI (61,422 *STRMI (121) /PARAM C2) 

URITEONW, SOHDIFE 
FORMAT(/40X+$2N THEAL ENERGY REQUIRED BY PUMP = ,4E15, f+ 

*) ENTHALPY UNITS!) 
RETURN 

WRITEONH,60) 
FORMAT(//10X.32H ** WARNING FROM ROUTSNE PUMp #* / 

*40X+47H OUTLET PRESSURE NOT SET+ SIMULATION ABANDONNED /7/) 

pAUSF ER 
END 

SUBROUTINE PURIF YER 

NTMENSTON TRANSFER(30) 
COMMON /PROPS/ PROPRT(10,25),UPPT<¢10,40) »NUCOMPrIUNITS 
COMMON MODE-NIN,NOUT,STRMi (6,15) ¢STRMO(6445),PARAM(30) ¢NSLMAX/NL 

MODEL OF A PURIFIER, 
COMPONENTS TO BE COMPLETELY REMOVED FRUM A STREAM 
ARE SFT IN THE SECOND OUTPUT STREAM FROM THIS UNTT AND 

a PURTFIFD STREAM IS OUTPUT AS THE FIRST OUTPUT STREAM. 
THE MODEL OUTPUTS THE TWO STREAMS CUMPLETELY DEFINED, 

TECMODE.GT.02GO to 80 
TECSTPMI(141).EQ,0.0)RETURN 
nO 10 124 +NSLMAX
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eTRMO(2,7)80, 
STRMOC Te TI SSTRMT C4 eT) 
MaPARAM(4)40.1 
TEC(M_LT.41)G0 TO 80 
sUME0. 
no 20 1=12M 
r=PARAM(T#1) 
STRMO C1 NL#J)=0, 
STRMOC2+NL#J)SSTRMI (1,1) eSTRMT (TONLE) 
cUMESUM*#STRMOCE NL *J) 
CONTINUE 
TECSUM.EQ.0.0260 710 80 
no 30 1249M 
1sPARAMCT +41) 
STRMOC2*NL#J)=STRMOC2-NL4j)/SUM 
STRMOC1 +1) SSTRMIC1+7)-SUM 
STRMO (2712 3SUM 
STRMO(2+228STRMI (172) 
STRMO (2/3 BSTRMT C103) 
STRMO(2+5)8STRMI (145) 
no 40 1=4,NOCOMP 
STRMOC1 NLT) =STQMO(4, NLal)*STRMI (101) /STRMOC1+1) 
no 60 T=4+NSLMAX 
TRANSFER(I)=STRMO(1,1) 
PALL FNTHALPYCITRANSFER> 
STRMN(61: 4) 8 TRANSEEROG) 
no 70 184 -NSLMAX 
TRANSFER(IDESTRMOC(A,T) 
CALL ENTHALPYCTRANSFER? 
STRMN(2+4)STRANSFERCA) 
pETURN 
END 

SUBROUTINE REACTOR 

MODE! OF A STOICHYOMETRIC REACTOR 

NIMENSTON TRANSFER (C30) 
rOMMON /PROPS/ PROPRT(10,25),UPPT(10,40)+NOCOMPrIUNITS



a a tS ie 
TECSTRMI(441)-E0.0-0) RETURN 

FACTORS) 4610 
EXTENTSPARAMCNOCOMP#1) 

TEFSO 
TECEXTENT. EQ,0.0)FXTENTS4.0 
rEC(NIN.LT.2)G0 To 15 

C wee wIX TNPUTS TF THERE ARE MORE THAN ONE TO THE REACTOR 

rALL MIXER 
no 10 184*NSLMAX 

TRANSFERCI)SSTRMOC1,1) 
10 oTRMN(1+7)80.0 

ao To 18 
a no 16 124:NSLMAX 
16 TRANSFERCL)SSTRMI (1,1) 
18 no 20 124 /NOCOMP 

TECPARAM(I).GE+0.92G0 TO 20 
TeEFS4 
FE“TRANSFERCNLTT) /PARAMCY) 
TECE LT. FACTORIFACTORSF 

20 CONTINUE 

TECTEF.FO.0)G0 To 70 
EACTOREFACTOR*EXTENTHTRANSFER(1) 

C w** MASS BALANCE BASEN ON STOTCHTOMETRIC COEFFICIENTS 
nO 30 124-NOCOMP 
TRANSFER CNL#1STRANSFER CNL +2 be TRANSFER CT) +FACTOR®PARAM(L) 

30 SUM=SUM*TRANSFERCNL#T) 
no 40 1=4-NOCOMP 

40 TRANSFERCNL+I)=TRANSFERCNL +I) /SUM 
ELRATESTRANSFER(4) 
TARANSFER(4) SUM 
TRANSFER CGIECTRANSFER C4) eFLRATE*PARAMCNOCOMP42) *FACTORI/ SIUM 
TOANSFER(S) &=1,0 

Cowee CALCULATE THE NEW OUTPUT TEMPERATURE, 
CALL TEMPCTRANSFER) 
no 50 181-/NSLMAX 

50 STRMO(4 + TI BTRANSEER(T) 
60 RFTUPRN 
70 WRITECNW, 80) 
80 EORMATC/40X,t#** FRROR InN ROUTINE REACTOR ¥eeis 

#10Xe' ALL STOICHIOMETRIC FACTORS ARE POSITIVE IN PARAMETER ARRAY'/
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*410Xe'STTUATION IMpOSSTBLE+ SIMULATION ABANDONNED ¥4'/) 

pAUSF ER 

END 

SUBROUTINE SETBP 

NTMENSTON TRANSFER(30) 
COMMON MODE NIN NOUT,STRMT (6719) + STRM0( 6215) -PARAMC30) ¢NSLMAX eNL 

wee THIS ROUTINE SETS THE TEMPERATURE OF a STREAM 
*ee 70 ITS BUBBLE POTNT BASED ON ITS INPUT PRESSURE. 

TECMODE,GT,O)RETURN 
TECSTRMT(4101).EO,0.0)RETURN 
no 10 1=41eNSLMAX 
TRANSFER(T)SSTRMT (1-7) 
STRMO(1 +1} SSTRMI C4 eT) 
TRANSFER(S)=0.0 
TRLE4 

wae CALCULATE BUBBLE POINT, 
CALL DEWRUBCIRL, TRANSFER,STRMO(142)? 
eTRMO(4:5)20.0 
TRANSFER(C2)=STRMO(1+2) 

wee CALCULATE NEW ENTHALPY 
CALL ENTHALPY (TRANSFER) 
eTRMO (1: GISTRANSEFR(GS 
PFETURN 
END 

cUBROUTINE SETDP 

nTMENSTON TRANSFER (30) 
COMMON MODE+NIN,NOUT,STRMI (6-15) ¢STRMO (6115), PARAM(30) ¢NSEMAX = NL 

wee THIS ROUTINE SETS THE TEMPERATURE OF q STREAM !'0 ITS 
wee nFW POINT BASED ON ITS INPUT PRESSURE. 

TECMODE.GT.O RETURN



a 
TPRANSFERCSI=4. 

TRL=O 
C www CALCULATE DEW PONT, 

CALL DEWRUBCIRL. TRANSFER.STRMOS142)) 
STRMO(1-5251, 
TRANSFER (2)5STRMO(1,2) 

Comwe PALCULATE NEW ENTHALPY, 
fall ENTHALPY (TRANSFER) 
STRMO (1+ GIETRANSFER (GY 

  

pETURN 

END 
c 
c 

SUBROUTINE SPLITTER 
c 

COMMON MODE sNIN,NOUT, STRMI (66,49) 257TRM0 (6245) ,PARAM(30) ¢NSILMAX NL 
+ NW 

c 
C eee MODEL OF A STREAM DIvIDER (WITH Up To 6 OUTPUTS), 
C wee THE SPLIT FACTURS ARE SET IN THE PARAMETER ARRAY AND 
C wee NORMALTSED IN THe ROUTINE. 
& 

TE(MODE.GT,0)60 TH 50 
TECSTRME (101), EQ. 0.0) RETURN 
SUM=0 
nO 10 184*.NOUT 

40 SUMESUM*#PARAM(1) 
TECSUM.EQ.0.0260 TO 60 
no 20 124 ,NOUT 

20 DARAMCT)=PARAM(1) /SUM 
no 30 151+NOUT 
nO 30 J=2sNSLMAX 

30 STRMOCI + JP ESTRMT C103) 
no 40 1=4,NOUT 

40 STRMOCT +1) =STRMT (171) *PARAMCT) 
50 pETURN 
60 WRITFONW, 70) 
70 FORMATC//10X,30H ** WARNING FROM ROUTINE SPLITIER ** / 

*40X153H NO SPLITTING FACTORS HAVE BEEN SET IN THE PARAMETERS / 
#40X+30H THE SIMULATION Is ABANDONNED //)
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paUSF ER 
END 

SUBROUTINE SPLItmMrx 

COMMON MODE,NIN,NOUT,STR
M! 

(6,192 6STRM0(6719),PARAM(S0) -NSIMAY NL 

MODE| OF A MULTY=1NPUT, MULTI=U0UTPUT HOLDING TANK. 
THE OUTPUTS ARE SpLIT ACCORDING TO THE SPLIT FACTORS SET 
1N THE PARAMETER ARRAY. 

TECMODE.GT,O)RETURN 
CALL MIXER 
nO 10 14 +NSLMAX 
STRMIT (417 TISSTRMOC4 eT) 
raALl SPLITTER 
RETURN 

END 

SUBROUTINE VALVE 

NTMENSTON TRANSFER(30) 
COMMON MODE+NIN,NOUT,STRMI (6,15) #STRMO (6715) ,PARAM(30) @NSLMAX SNL 

* NW 

MODE! OF AN ADIABATIC THROTTLE VALVE, 
THE PRESSURE OF THE INPUT STREAM TS REDUCED TO THE DESIRED 
NUTPUT PRESSURE AND THE OUTPUT STREAM!S NEW TEMPERATURE 

AND VAPOUR FRACTION ARE CALCULATED BASED ON 1TS CONSTANT 
FNTHALPY AND COMPOSITION. 

TECMODE.GT.02GO0 tO 20 
TECSTRMT (41717). €0.0.0) RETURN 
TECPARAM(1),EQ.0.0)60 TO 30 
nO 10 14 eNSLMAX 
STRMO(C1 +1) BSTRMI C441) 
TRANSFERCIDSSTRMT (1-1) 

TRANSFER (3) =PARAM(1)
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ee 
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wee 

a a ni i SE 
STRMO (472) =TRANSFER(C2) 
STRMO(1 +5) STRANSEER(S) 
PETURN 

wRITECNW, 40) 
cORMATC//10X,35H ** WARNING FROM ROUTINE VALVE ** / 

4190X;46H NO VALVE PRESSURE HAS BEEN SET IN PARAMETER 1 / 
*10X+30H THE SIMULATION ITs ABANDONNED /7) 
cAUSF ER 
END 

SUBROUTINE MASSMTy 

COMMON MODE,NIN,NOUT,STRMI (6,15) 6STRMO( 6419) ,PARAM(30) ¢NSIMAX 

MODE OF A MASS ONLY MIXER, 
THIS MODEL IS USED FOR MASS BALANCES ONLY, 
1T SETS THE TEMPERATURE AND ENTHALPY TO THEIR AVERAGE 
VALUE AND THE PRESSURE To ITS LOWEST FNPUT Value, 

TECMODE.GT.ORETURN 
nO 10 174 7NSLMAX 
eTRMO(4+7>20.0 
STRMOCT 2 32ESTRMI C173) 
no 30 T=4.NIN 
STRMO C1 A 2SSTRMO C14 1)SSTRMICT, 1) 
TECSTRMO (473). GT. STRMICL, 3S)ISTRMOCT se SyeSTRMI CT? 5S) 
nO 20 J82*NSLMAX 
TE(J FQ.39G0 TO 20 
GTRMOC1 + JISSTRMOC4 J) FSTRMICE pdI*STRM ECT ed? 
CONTINUE 
CONTINUE 

AVERAGING TEMPERATURE, ENTHALPY AND COMPOSITION. 
TECSTRMO(171),LE.0e0) RETURN 
nO 60 J#27NSLMAX 
reECJ £Q.3)GO TO 40 
STRMO (Ts JIESTRMOCT + JD/STRMOC1, 42 
CONTINUE 
pETURN 

END
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LISTC(LP) 
SEGMENTS CFXXX) 
INPUT 4 = CRO 
ouTeuT 2 = Leo 
COMPRESS INTEGER AND LOGICAL 
comPacT 
TRACE 24500 
END 

FUNCTION DENSTYCTRANSFER) 

DENSTTY 1S GIVEN IN KG PER MewS OR LR PER Flawed 

NIMENSTON 

1 2030), TRANSFERC30) -X(10) +CFACT(S,7),pROC7) 

COMMON 
1/PROPS/PROPRT (10,25) ,US(40,10) /NOCOMP,IUNITS,NCTOT 
we NSLMAX ONL NW 
2/PROPE/PRTEXTRA(4 0732) 
B/RK /81GA(10)+R1GB (10), AABAR+ BBRAR, ABAR 

DATA CFACT / 
*0,1220590E01, 0,5947060E00,"0,5402229E01+ 0.4270129E01770,2141768 

eiis26st807s O,4489276E01,=0, 91709926014 046464711E01 170, 3066619 

£6-184 751 SH01.+0; 14781 28E00.<0. 11345786017 0.1666986E01+7"0, 7659117 

AW Mn i SPT 0.1604660E01770, 7173454 

+0.1406976001,-0. 8075038600, 0,57238276001=0.4550966E00r 0.9028040 

20.1859969E017=0,4836306600,-0,558a708E00; 0.5897938E001"0,3145054 

w1.1 584005601 ,-U.4097534E00,~0, 34466656001 0.7552146E00170.3151544 
ee 
»/ 

DATA PRC/ 
#0.644,0634075.048,051000,15.0
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CONVERSION FACTORS 

TFCLUNITS.GT.02G0 TO 10 
Ra10.73355 
TADD2459.7 
PRES1=14.7 
FACT4=62.4 
FACT2=1.0 
FACT3=1.8 
60 To 20 
R=0,084778 
TADD=273.15 

PRES12#1.0 
FACT1=1.0€03 
FACT2=4,8 
FACT3=1.0 

DENSTY=0.0 
k=0 
po 30 1=4,NSLMAX 
Z¢(T) sTRANSFERCI) 
1F(2(5).FQ@.0.0260 TO 80 
1F(2(5)+EQ8.1.0)G0 TO 40 

CALL FLASH(2,263)) 
TRANSFER OSIEZ(1)/TRANSFER (1) 
TECTRANSFER(5)-«L7.0,0059G0 To 80 

DENSTTY OF THE VAPOUR PHASE 
EVALUATION OF THE COMPRESSIBILITY FACTOR BY THE REDLICH™KWONG 

FQUATION OF STATE 

w20.0 
po 50 184,NOCOMP 
Wellt7(NL+1)*PROPRTCI,4) 
XCD) SZ0ONL41) 
T2209) 

CALL RKDATACK,T) 
C=AARAR*AABAR/BBRAR 
x250.9
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C wee 

X4=X2 
XVZENT XA 

X1SSK1 4x12 
BZSBRBAR*Z(3) 
C1EX13-X124B7%(CoRZ=1 0) eX1=CHBL4BZ 
C253 _0#X12"2,0*X14B2%(CoBZ-1.0) 
X2=X1-C1/C2 
TF CABS (X2"X1),6T, 0.001960 TO 60 
DENSV=ZC3)*W/(CR*X2*(7(2)4TADD)) 
TFCTRANSFER(S)»LT.0,9952G0 To 75 
DENSTTY HERE IS IN THE UNITS OF THE GaS CONSTANT 
LR/FTe*3 OR GM/LT (2KG/Mew3) 
DENSTYSDENSV 
RETURN 

DENSITY OF THE LIQUIN PHASE 

WaNSIMAX 
RNOM=0,0 
DENOM=0,0 
THC ZCK+2)+TADD) #FACT2 
DO 240 I=1,NOCOmMP 
TECZCK#NL FI). LT.0.001)60 TO 210 
TFCPRTEXTRACT,199115,170,90 
KALL=1 
PRTEXTRA(I,1) SHOULD BE IN DEGREES R, 
TECT LEsPRTEXTRACT?#1))G0 TO 140 
DENS1 = CPRTEXTRAC?T 6) (PROPRT (TPO wFACT2=T)) ¥% 

#(1, O/PRTEXTRACI + 7)) #PpROPRTCI,4)/PROPRT(I+7)/EACTI 
GO TO 120 
T2T=459.7 
DENS| =PRTEXTRACT,2)=PRTEXTRACT +S) eT=PRTEXTRACI +4) / 
/CPRTEXTRACI + 5)~T) 
THT+459.7 
GO To 120 

T2E=PRTEXTRACT +1) 
TFE(T?.GT.T)GO TO 110 
T=T2 
GO To 110
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TECPR LT. PRCOCLI)G60 TO 140 
CONTINUE 
L=l=4 
C1sF (Ls TR) 
TECL.EQ.1)9G0 TO 150 
Lel+4 
C2FCL, TRI 
CeCe C2) /CPROCLY=PROCLA1)) #CPR=PROCL=1)) 404 
GO TO61557160) + KALL 
pR=Z(3)/pROPRT(1,5) 
TR=(7(2)+TADD)/PROPRT CE +6) 
ec1=c1 
KALL=2 
Go To 130 
DENSL =DENSL*C1/C004 
GO To 200 

PRTEYTRACI,3) SHOULD BE IN DEGREES F, 

PRTEXTRACI+2) SHOULD BE IN G/CC 

Ta (PRTEXTRACT,3)4TADD) 

DENSL=PRTEXTRA(T.2) 
TRET/PROPRT (175) 
60 To 125 

RNOM=RNOM#Z(K4NLo71) #PROPRT(I,4) 

DENOM=DENOM#Z CK4NL FI) ®PROPRT (164) /DENSL 

CONTINUE 
DENSL=RNOM/DENOM*FACTY 
TECTRANSFER(5)«NE.0.0)G0 TO 220 
DENSTYSDENSL 
RETURN 

DENSITY OF TWO PHASE MIXTURE 

x2=0.0 
¥1=20.0 
no 230 I=1+NOCOMP 
X2EX2+Z(NL+I) *#PROPRTC(I+4) 
X1EX14Z7(K#NL4+1) ePROPRTCI,4) 
X2ETRANSFER(S)*X2
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X18(4 O= TRANSFER (5) 4X1 
RNOM=X2+x1 
DENOM=X2/DENSV*X4 /DENSL 
DENSTY=RNOM/DENOM 
RETURN 
END 
FUNCTION SPHEAT (TRANSFER) 

SPECIFIC HEAT IS GIVEN IN KJOULE PER (KG,DEGREE C3 
ARRAY TRANSFER SHOULD BE SUPPLIED IN BRITISH UNITS 

DIMENSTON 
4 TRANSFER (30)12¢30) -R(604) 
COMMON 

4/PROPS/PROPRT(10,25) ,»US(10210) /NOCOMP,IUNITS,NCTOT 
we NSLMAX ONL ANY 
2/PRODE/PRTEXTRA (40432) 

CONVERSION FACTORS 

TECIUNITS,GT.02G0 TO 3 
TADD=459 7 
RGAS=10.7335 
FACT1=1.0 
FACT2=1.0 
60 To § 
TADD=273.15 
RGAS=0, 084778 
FACT1=4.184 
FACT2=1.8 
K=0 
DO 10 154,NSLMAX 
7(1) = TRANSFER(T) 
VEETRANSFER(S) 
TECTRANSFER(5)~»€9,9,) GO TO 75 
TE CTRANSFER(5).FQ.1,) GU TO 29 
CALL FLASH(Z,2(63)) 
TRANSFER (S)=Z(1) /TRANSFER(1) 
TRCTRANSFER(5)~EQ,0,) GO TO 70
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ys 9, 
OMEGA = 0, 

CALCULATION OF MIXTURE CORRESPONDENCE PROPERTIES 
DO 30 1541+NOCOMP 
TECZONL#1).LT. .001) GO TO 30 

ASA47(NL +1) *PRODRT(1,62/SQRTC(PROPRI(115)) 
D=PROPRTC1+6)/PROPRT(1+9) 
ReB+7(NL+ I)*D 
CaCH7ZONLS 1)*SORTCD) 
Wo = WHZONL4T) *PROPRT(I 24) 
OMEGA=OMFGA+Z(NL41) *DROPRT(I,9? 
CONTINUE 
R=B/3 +2, *CKC/5, 

TMCS AwA/B 
pmCs TMC/B 
70M= .294=,08%OMEGA 
DENSCM=PMC/ CRGAS#7ZCM*TMC) *W 

REDUCED PROPERTIES 
TRE(2(2)+TADD)/ TMC 
pR = 72¢3)/PMC 
DENSE = DENSTY(2) /DENSCM 

HEAT CAPACITY AT LOW PRESSURE 

Az (Z(2)*7ADD) wFACTZ/100.0 

ePpvso.0 

W805. 

po 50 1=4*NOCOMP 
TECZCNL*1).LT.9.001)960 TO 50 
TECPRTEXTRACT,8).£9,0,9260 TO 40 
T2210 
CPEPRTEXTRACI+11)/A 

po 35 J84,3 
THT*¥A 

CPECDHPRTEXTRACL, 74) aT 
GO To 48 
TAR1.O 
Asz(2) 
TECTUNITS, GT, 02 A=A¥1. 8452.



CPSPROPRT(1,15) 
po 45 JR174 

TAETAwA 
45 CPECP+TAePROPRTI CT, 1545) * FLOAT (U1) 
48 D = 7CNL41)*PROPRT(T, 4) 

WeWen 

CPVECPVSDeCP 
50 CONTINUE 

cpVecev/w 

c CORRECTION FOR PRESSURE 
B= (0¢2274,28027#72CM=822 13757) *Z20M"155,6915) #ZUM456, 78284) *7C0MF 

#12.51368 
As B-5.5 
C= 5.81144.919*0MEGA 
Doe .5*(2,*B94.5-0) 
TECDENSR.GE.1,) Go To 55 

Cc REDUCED DENSITY LesS THAN 1, 
DOVE ZCMa(2,*A™DeDENSR)*DENSR/CTRaTR) 
A4 = (R=3,)/(3.%RH1,) 
B2 = (C3 wBW6,)¥RW1,)/(5, #B a= 8) 
DODE (me HOS SHA/TRIF3.*DH (CH= TRETL/TR) eDENSR) eDENSR#TRe (1 = BIeDENSR 
RADENSRI/(ZOM*(1,4(°°B824+B1eDENSR) *DENSR) #H2) 
DPT= COmN*C1, +1, /CTRHTR)D*DENSREA/ (CTRHTR)) *DENSR#4 oe /(2CMH (1,4 ("B24 

+24 *DENSRY*DENSR))) *DENSR 
GO To 65 

2
0
 

REDUCED DENSITY GREATER THAN 1, 
55 pc1,1) 20, 

RC201) 30+ 
les 
h(4,1) 35,5=8 

R654) 2-825 25" 0/26 s8 
R(6,1) =0, 
RO1,2) =88,5=3.1208 
RC202) 395135,.3413_42%8 
R(342) 7408,9"24 5448 
R(4,2) 292374415 Sen 
RO5,2) =47,8-6. 0648



a
a
0
 

Aw Ss 2 Seee ee 
R(4,%) =263,4015.7°3.63*B) *B 
R543) 2C/2,-27,0546=16.1841,819*B) ¥B 
(6,3) 298, 44464 50=, 36548) #8 
RO14) 264.495.2208 
ROZe4) FH156.9F1R F2eB 
RO3,4) =206,3-65_ 44eR 

R(4,4) ==115,5415.*B 

ROS,4) =235,7-3.2648 
R(6,4) =0, 

ei =n, 

DPD=N, 
neT=o. 

DAVE=2CMeC2,*A™D)/CTR*TR) 
po 60 JB41e4 
Ae (0, 3333*R (675) wDENSRY, S#RCS rd) MDENSRER GG, J) *DENSRER (3rd) HALOG 

GODENSR)=(.5*R(1,))/DENSR+R(2,J2)/DENSR 
AaA= (=, SHRED SIAR CS IVER CA dD He SHRCD eI) He SSSHR(O,3)) 
Ra (CL. *RC6r J) HDENSR#S, *ROS 1d) ) *DENSR#D.#R (Ar J) ) *DENSR#R IZ, d) = 

426143) /DENSR*DENSR) 
C=6C( R66, d) *DENSR#R (5d?) *DENSR*R (405) *DENSR#R 63,0) ) eDENSR* 
#RC2,))+RC1 1d) /DENSR 
RIE RIFFLOATC Cd?) (15) ) HARTRER CJHS) 
DPD=ENPN+RA*TRe* (1-2) 
DPTENPTHFLOAT (dm2) *CaTRERC IRS) 

60 CONTINUE 
DCV=enCve7CMeB1 

DOPENCV=CZCM*TR) epPT#DPT/ (DPD*DENSR*DENSR) #1 .0 
CPVECPV"1.9872*0CP/W 
TFCTRANSFER(5)«NE.1,) GO TO 70 
SPHEAT=CPV 
60 To 110 

HEAT CAPACITY OF LrQuUID PHASE 

70 K= NSLMAX 

75 we 0. 
ceLso. 
TeZ(v42)



TECTUNITS. EQ, 0) T=(T=32.9/1.8 
ho 85 1=4,NOCOMP 
TECZONL#1),LT,0,001) GO TO 85 
CD BDRTEYTRACI +12) 

TA=1.0 
po 80 J=1+5 
TASTAeT 

80 CPECPHT*PRTEXTRA (CT 64240) 

D FZCKH#NL#I) *PROPRT( 1,4) 
CPLSCPL+CP*D 
Wo Syed 

85 CONTINUE 
CPLECPL/W 
TFECTPANSFER(5).NELO,) GO TO 90 

SPHEAT=CPL 

GO To 110 

SPECIFIC HEAT OF TWO-PHASE MIXTURE 

w
a
n
e
 

0 WMs0 0 
wv=0_0 
WLs0.0 
pO 100 I=1/NOCOMp 
WMeWM+PROPRTCIrG)wTRANSFERCNL 41) 
WVEWVFPROPRTCTedyaZ°NL41) 

100  WLEWL+PROPRT( 144) 4Z0NSLMAX#NL 41) 
SPHEATSCCPVeWVEVESCPL able (1. 0—VFI>/WM 

110 SPHEATSFACTI*SPHEAT 
RETURN 
END 
FUNCTION VISCCTRANSFER ? 

NOTE: VISCOSITY OF TWO-PHASE MIXTURE IS NOT EVALUATED 
THE LTQUTD VISCOSTTY 1S RETURNED INSTEAD 
VISCOSITY IS GIVEN IN KG PER (METRE*SEC) OR LB PER. CFT+SEC) 

o
a
c
o
o
 

DIMENSTON 
4 TRANSFER(30)52(30) /VSCF(6,35) 
coMMON



2
°
 

DATA VSCF/"10,397841 79228518, 7180 07370173281 261761 45769, 000 
130.42008,7236,44521695.10431~1021, 056,741, 754717212.9425, 
2-1. 12868600 420473257=9 1 BR3I94 14> + 54394,77 459264 1000 
«f/f 

VSCOTR ANY SVSCECT NIFTRECVSCFCQPND + TRaCVSCECS,NIFTRECVSCE (GON) + 

HTRECVSCEOS/N)+TRaVSCE(E6ENI))) 

CONVERSION FACTORS 

TECTUNITS.GT.02G0 TO 5 
R210_7335 
FACT1s1. 
FACT 2e15 
FACT%=6.72E=04 
FACTA=14.7 
FACTS=62.4 
FACT4=1.8 
TADD=459.7 
GO To 10 
R=0,084778 
FACTI=1.8& 
FACT?=16.03 
FACT%=1.0E°03 
FACT4=1.0138 
FACTS=1,0E3 
FACT4=1.0 
TADD=2735.15 

  

k=0 

viscs0,0 
po 15 154 +NSLMAX 
7¢1) a TRANSFERCI) 
TE(Z¢05),F9.0.02G0 TO 110 
TF(2(5),FQ@.1.0)960 TO 20 
CALL FLASH(Z,2(3)) 
TRANSFERC52=Z(1) /TRANSFER(1) 
TECTRANSFER(5) +GT.0,95)260 TO 20 

po 14 124 ,/NSLMAX 
ZC1)=Z0NSLMAX41)



25 

w
o
o
n
a
a
 

30 

35 

40 

45 

ZCNSLMAX#1) 20,0 

VISCOSITY OF THE VAPOUR PHASE 

We0,0 
visCv=0.0 
TABS=7(2)+#TADD 

IFCIUNTTS, GT, 0) TARS=TABS a1 8 
po 70 1=4,NOCOMP 

TF CZONL#+1).LT.0,001960 TO 70 
TECPRTEXTRACI+18).GT.0.0)G0 TO 25 
TCEPROPRT(1 +6) ¥*FACTI 
ZCEPPOPRTC1+5)*PROPRT(I17)/R/PROPRT(1,6) 
PRTEXTRACI 218) 565, Se TCHZCKHRS 6 
VCSPROPRTCI,7)*FacT2 
PRTEYTRACIT 119920, 7402eVC uO, S35SS/ZC HHI, 2 
A=TABS/PRTEXTRACT,18) 
TECA.LE.2.7) GO TO 45 
TECA.LE.5S,) GO TO 40 
TRCA.LE.10.) GO To 35 
TECA_LE.1900,)60 To 30 

As. 014A 
OMEGA = (C=, 002658*A+, C2RB59) HAM 1124481) At, 686182 
60 To 50 
Az .1wA 
OMEGA =(6(6,000099%A=. 002720) *4+.028064) Ham. 142688) *A+, 9404 
60 To 50 
OMEGA = (€™, 00026 ¥A+, 00792) Am. 09370) wAH1, 22996 
60 To 50 
OMEGA = (60. 0004*AR. 00997) At, 09668) *Am, 45390) wAt1, 72599 
GO To 50 
OMEGA =000.12792%A@=1 03864) #A45.418405) *A% 4.591609) HAS, 89543 

THE MIXING RULE USED HERE APPLIES ONLY AT LOW PRESSURES (PR,LT.0.6) 

¥M=0_001989%SQRTCPROPRT(T, 4) % TABS) /PRTEXTRA(],19) e*2/0MEGA 
MeZCNL+1)*SQRTCPROPRTCI+4)) 
VISCVEVISCV+XM*X



Q
o
0
0
0
 

a
n
a
o
 

= 

VISCOSITY OF THE ,IQUID PHASE 

vIscis0.0 
T782(2) 
DO 120 T=1,NOCOMD 
TRANSFERCNSLMAX4#NL FI) SZONL4I) 
7ENL+1) 20,0 
TECIUNITS. EQ.02T72(T2-32.09/1,8 
pO 200 T=1/NOCOMP 
TECTRANSFERCNSLMAX*#NL4+12.LT.0,001)G0 70 200 

ZONL41)=1,0 
TECPRTEXTRACT»20),E0.0.9)G0 TO 125 

VISSPRTEXTRACT #20) 
Te1.0 
NO 122 J=176 

TRTRTZ 
TECPRTEXTRACT 204 5),6Q-9,0)G0 TO 122 

VISSVIS#T#PRTEXTRACI,204)) 
CONTINUE 
60 To 190 
TECZ(2).6T. (PROPRT(I,8)"TADD))GO TO 150 
7(5)=20,0 
DEDENSTYCZ)/ FACTS 
TECPRTEXTRACT,21),6T.1.0)G0 TO 140 

SOUDER'S METHOD FOR FSTIMATING LIQUID viISscOSrTIES 
AT TEMPERATURES geLOW THE NORMAL BOILING POINT 

VISSNePRTEXTRACT, 22) /PROPRT(1,4)%2,7 
VISSEXPIN(VIS) 
VISSEXPIOCVIS)/10, 
GO To 190 

THOMAS'S METHOD FOR ESTIMATING LIQUIn VISCOSITIES 
AT TEMPERATURES BELOW THE NORMAL BOILING POINT 

TRIZPROPRTCI,6)/¢76294+TADD)=1 0 
VISSPRTEXTRACI¢22)*TRI 
VISSEXPIOCVIS)*SORT(D)/8, 569



60 To 190 

STIEL AND THODOS's METHOD FOR ESTIMATING LIQUID VISCOSITIES 
AT TEMPERATURES AaROVE THE NORMAL BOILING POINT 

s
a
o
n
o
 

50 TREC7(2)4+TADD)/PROPRT(116) 
TCSPROPRT(1+6)/ FACTO 
POZPROPRT(I,5)/ Facts 
F]ePCwed.0 
Fa(TO/E) *0,166666/SORTCPROPRT 114)? 
7CBPROPRT(I,5)*PROPRTCI1+7)/R/PROPRT CY, 6) 
Ne2 
vaavVsc(TReN) 
Nest 
p7=-0,02 
TR(Z2C,.LT.0.27)60 TO 160 
Nes 

D720.02 
160 VasVvsc(TRyN) 

VISSCV2"V10/D2Z* (7070. 2724V1 
VISeVvIs/F 

190 VISCLEVISCL#TRANSEERCNSLMAX#NL*1 I eVISeH0. 355335 

Z(NL4+1)70.0 
200 CONTINUE 

VISCSVISCL¥*3, Oe FACTS 
RETURN 

END 
FUNCTION CNDVTY (TRANSFER) 

THE THERMAL CONDUCTIVITY OF A TWOmPHASE MIXTURE IS NOT CALCULATED, 
THE LTOUTD PHASE CONDUCTIVITY ONLY Is RETURNED INSTEAD 

Q
a
n
0
 

COMMON 
4 /PROPS/ PROPRT(19,25),U(40-410) sNOCOMP, TUNTTS,NCTOT 
* NSLMAX PNLONW 
P/PRODE/ PRTEXTRA(410,32) 

DTMENSTON TRANSFER(30)+2(0350) 

FICK E14 OW CEXP (20, 535%X)=1,0)*1.0E708



  

TECTUNITS,GT.02G0 TO 10 
TADD=459.7 
TZERDH494 7 
R=210.7335 
PRES1=500, 

c 44.7%6/1,8 = .259416E05 
FACT1=0.259416E05 
FACT?=1.0 
FACTL#15.12 
FACTS=62.4 
60 To 20 

10 TADD=273.15 
TZERNE27%,15 
R=0.084778 
PRES1=35. 
FACT1=1.05427 
FACT2=0.239 
FACTA=2, 39 
FACTS5=1000, 

c 
20 k=0 

CNDVTY=0_0 
RNOM=s0,0 
DENOM=0,.0 

no 30 1=4/NSLMAX 
30 71) 2TRANSFER(I) 

1F(2(¢5)+FQ.1.09G0 TO 40 
1F(205).F9.0.0)260 TO 120 
CALL FLASH(Z,2(3)) 
TRANSFFR(S)=2(1)/TRANSFER(1) 

TECTRANSFER(5)«G7T.0,95)G0 TO 40 

C wee TE THE MIXTURE CONTAINS LIQUID, TRANSCRIBSE THE LIQUID SEcTION 
C wwe TO ARRAY 2(7) 

DO 35 154+ NSLMAX 
72(1) =Z0NSLMAXK+1) 

35 7ZONSLMAX4+1) 20,0 

GO To 120 

¢ THERMAL CONDUCTIVITY OF THE VAPOUR PHASE



c MIST¢ AND THODOS'S METHOD 

40 po 59 1=1,NOCOMP 
TRANSEFRONSLMAX#NL +1) =ZONL4+1) 

50 ZONL+1)=0,0 
po 190 L=1,/NOCOMo 
TECTRANSEERCNSLMAX*#NL +#12.L7,9,001)GO0 TO 100 
7ONL4T) 4,0 
CPESPHEAT(Z) wFACT2*pROPRT(I,4) 
TR2C7(2)+TADDI/PROPRTCI 44) 

GAMMA=(PROORT(1,46)/PROPRT( 1,5) **GeFACTI) HU ,165566*SQRT CpROPRTCI, 
74d) 
7CBPEOPRTCT,5S)*PROPRT(147)/R/ORQPRT CY, 6) 
KSPRTEXTRACIT 27) 4001 
60 Tn (55,/60,65),k 

55 TFCTR.GT.1.0960 To 60 
CNDV=0,445E"05*TRaCP/GAMMA 
60 To 80 

60 CNDV=1, 0F 706% (14 52eTR=9,14) #0 ,6660664%CP/ GAMMA 

60 To a0 
65 TE(TR,LT.1.0960 To 75 

TECTR.LT.3.0)960 TO 70 
CNDVE1, OF TO5% 007, 184918625420) HTRHT 0424204194 I HHT, 07971 97 

#70) #OD*EN,75/ GAMMA 
60 To 80 

70 CNDVet OF M068 (66195.420454 96) wT R4166 83482, 5*70)**(1,524"2, 8470) * 
eC ee 75/G AMMA 

60 TO 89 
75 CNDV=1. OF 06% (20 082041208) * TREC]. 8162, 60470) 
80 TF(Z03).1T PRES19G60 TO 90 
C wee PRESSURE EFFECT CORRECTION ON THE THERMAL CONDUCTIVITY 

DRSDENSTY(Z)/PROPPT (1,4) #PROPRT(I,7) 
CRGAMMA*7C#RS 
TECDe.1LF.0,5)F=F1 (OR) 
TFCDR -LT.2,0. AND DR,GT.U.5)Fae2(DR) 
TFCOP.GE.2,.0) FEF SCOR) 
CNDVeCNDYFF/C 

90 Ma TRANSFERCNSLMAX4#NL41) *PROPRT (164) *40.353533 
VeXeenpy 

ZONL#1) 20,0



s
e
a
a
n
a
a
 

130 

140 

C wee 

150 

160 

170 

RETURN 

THERMAL CONDUCTIVYTY OF THE LIQUID PHASE 
ROBBINS AND KINGRFA'S METHOD 

DO 130 I=1,NOCOMp 
TRANSEERCNSLMAX*N( *I) =ZONL#1) 
7ONL41) 20,0 
CMOLF=0.0 
pO 140 T=1,NOCOMp 
TECTRANSEERCNSLMAY*NL 412, LT,0,001)G0 TO 160 
ZONL4T)=4,0 
TR5=1.0 
DISPENSTY(Z) 
D2=D4/F ACTS 
DeN2/PROPRTC1,4) 
CPESPHEAT(Z) xFACT2*PROPRT(I,4) 
1F(D2,.6T.1.0)GU To 140 
TRS5=0.55*PROPRT(1,6)/¢(269)+TADD?) 
SSPRTEXTRACT, 29) *FACT2/PROPRT (118) 41, 9872%AL0GCTZERO/PROpRT (1,8) ) 
CNDV= (RB 084, 94epRTEXTRACT,23))/1000, /SeTRI*CPHD HHT, 33553 
TFE(Z03).4T.PRES1)G0O TO 150 
PRESSURE EFFECT CORRECTION ON THE THERMAL CONDUCTIVITY 
DR=D4*PROPRT C117) /PROPRT (1,44) 
7CSPROPRT(1+5)*PROPRTC1*+7)/R/PROPRT 61,6) 
C=SQRTCPROPRT(144)) *CDRUDRT (1, Sd/PRUPRTCI,5) eeG*EACTI) #0. 1666666 
CaCue7Cer5 

TE(De_LE_O,S5)FEFI CDR) 
TECDR_ LT. 2,0. AND. nR,GT.U.5)FaReiDR) 
TECDR.GE.2.0) FSF RCDR) 
CNDV=CNDVHF/C 
VaECNDV* TRANSFER CNSLMAX#N( #1) 

CMOLFE=CMOLE+X 
RNOM=RNOM*X*PROPRT(T,4) 
DENOM=DENOM+PROPRT (1,4) * TRANSFER (NSLMAX#NL4I) 
7(NL+1)=0.0 
CONTINUE 
CNDVTY=8NOM/DENOM 
TECCMOLE.LT.CNDVTY) CNOVTYSCMOLE 

CNDVTV=CNDVTY/FACTS



RETURN 
END 

FUNCTION SURETENS (TRANSFER) 

SURFACE TENSTON 16 GIVEN IN CNEWTONS)/ (METER) 
OR POUNDF PER FT 

a
0
a
n
0
 

DIMENSTON X(30),FQCON(10) ,SAVEC(19) ,TRANSFER(30) 
COMMON 
47/PROPS/PROPRT (10,25) ,US (10,10) -NOCOMP, IUNJTS,NCTOT 
ey NSLMAX@NLO NW 
2/PROPE/PRTEXTRAC4 0732) 

CONVERSION FACTORS 

e
2
0
0
 

TECIUNITS,GT.02GO TO 10 
FACT1=62.4 
FACT2=&4.25E=05 
PoIFR=500, 
TADDH460, 
60 TO 20 

10 FACT121000, 
FACT2=£1.0£703 
PHI Fe=45.0 
TADD=273.15 

20 po 30 12=4,NSLMAX 
30 SAVE CI) ETRANSFER(Y) 

T2=TRANSFER(2) 
CALL DEWRUBC1, TRANSFER EP) 
TFE(BD.GE.T2)60 To 36 
WRITECNW, $5) 

35 FORMATC//10X+435H #* WARNING FROM SURFACE TENSJON ROUTINE we / 
*40X/50H MIXTURE TEMPERATURE HIGHER THAN ITS BUBBLE POINT / 
*10X-/36H BUBBLE POrNT SET AS ITS TEMPERATURE /) 
TRANSFER(2)=8P 

36 SURFTENS=0,0 
DO 40 T=4eNL 

40 X(T) =TRANSBER(I) 
¥(5) 20.0



50 

60 

70 

75 
80 

90 

100 

120 

130 

no 59 1=4,/NOCOMP 
XCNL#T) 20,0 
TRANSFER CNL#I)*0.0 
DO 69 1=4,NOCOMP 
TRANSFER(NL#I)5=1 0 
XONL#1)=4,0 
DX=DENSTYCX) 
DTSNENSTY (TRANSFER) 
STENS=CPRTEXTRACT, 50) /PROPRT (164) &(DXmDTI/FACTI eG 
XCNL4T)=0,0 
TRANSFER(CNL#+1)50_0 
SURFTENSSSURFTENG+SAVE CNL FI) #STENS 
G0 TO 120 

suM20.0 

CALL KVALUE(4+ TRANSFER+ERCON) 
DO 7 T=4eNOCOMP 
XONLSTIESAVECNL#T) 
SUMBSUM*TRANSFER(NL+1) 
DO 75 1=4,NOCOMP 
TRANSFFERC(NL#I) = TRANSFERONL +I) /SUM 
DO 90 1=4,NOCOMP 
RMLERML*PROPRT CT, 4) *X(NL4I) 
RMV=OMV*#PROPRT(T,4) *TRANSFERCNL#I) 
OMLEDENSTY CX) /RML 
PMVENENSTYCTRANSEER) /RMV 
pxs0.0 

pv=0.0 

po 100 I=1,NOCOmP 
PXEPYSFPRTEXTRACT, 30) «X(N L +1) 
PY=PY+PRTEXTRACI,30)*TRANSFER(NL#]) 
SURETENS=(CPX#RML @PYHRMV)/FACTI) Hed 

SURFTENS=SURFTENSwFACT2 
DO 170 T=4¢NSLMAX 
TRANSEFP CI) SSAVECT) 
TRANSFER ONSLMAX+1)*=0.0 
TRANSFFRC2)8T2 
RETURN 

END
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10 

20 
$0 

40 

rte 

PROGRAM CECHOER) 
YNPUT 1 = CRO 
HUTPUT 2= LPO 
COMPACT 
END 

MASTER ECHO 

nTMENSTON 
#TITLEC10) BUFFER (10) ,-VNAMES (302 0AC20), 

¥EENC500) ,NEMAT‘30,2) + SMATRX (400) 7RNAME (30) rVNAME C30) MODULE (30) 4 

#DPOPRT(10125) -PPTEXTRA (10735) ,-USERPPT (10710) ,SMODN(30) + FORMS (2) 

nIMENSTON 
*KOMC30,8) KSFLAGC( 30), KSEM(30,3)0 

#NELIST C502) /KPS (410), ENAME( 50) ¢SNAME(30) rERR(30) 

RATA ZERO/BHOO000000/ 

wRed 
NWUSERRS 

DATA READER 

FORMAT(1615) 
FORMAT(10A8) 
FORMAT(SE15,7) 
PEADCNR + 20) TITLE 
READ CNR +40) NEMAX,NSMAX + NOCOMP,NSLMAKsNPAR,NCOLPM+KONVRGINPS? 

41 TRACE, NLOOPS + NLIST + NVNAMEsNPRUPPNOGO,TUNTTS,NUSRPPT,NCTOT 
2, NPROPX+TRTs TERR 
DEADCNR+ 20) TOL 
PFAD(NR +20) (SNAMECI),1=1,NSMAX) 

pFADCNR?+ 20) CENAMECI) , 121 ,NEMAK) 
re(IRT,EO,0)60 To 40 
PEADONR, 20) (RNAME CL), 1=1,NEMAX) 
READ(NR,10) (MODUL ECI),1=41,NEMAX) 

pEADONR + 20) CVNAMECI), 157 ,NVNAMED 
trECNOCOMP,EQ,0)G0 TO 55 
no 50 1=1eNOCOMP 
DEADCNR, 20) (PROPRT(T, J) 4) 2122) 
a a



60 
65 

70 

75 

80 

90 

100 

800 
802 

803 
804 

S046 

808 

810 
812 
S14 

516 

818 
B19 
820 

PEAD(NR, 30) CUSERDPT(1T,J),J=1,NUSRPPT) 
PEAD(NR +10) CC KPMCT +d) pd #4 + NCOLPM) , 154 ,NEMAX) 
DEAD(NR +40) CCKSEM(L, J) ede1,5),151,NSMAX) 
PEAD(NR +30) (SMATRXC(T), 154 ¢NSLMAX*NSMAX) 
TECNDAR,FQ,0)G0 TO 75 
PEAD(NR, 20) CFEN(T),+1T=1,NPARD 
PEADCNR +10) CCNEMATOT, J) 632102) 0154 +NEMAX) 

TECNITST.E@,0)60 TO 80 
PEADCNR (10) CCNELTSTCT, 3), J=1,2) lei eNLIST) 
pFAD(NR+10)(KSFLAG(T),1=1,NSMAX) 
TFCNDS.E9,9)60 To 90 
PEAD(NR +10) (KPS(1)+T=1/NPS) 
TECTERR.FQ,0)G60 To 100 
PEADCNR+ 30) (ERR(T)+1=1¢NSMAX) 
CONTINUE 

nATA ECHO 

URITECNWUSER,BU2)TITLE 
FORMATCTHI//1X + 10A8/1% 801 Nw) SD 
WRITECNWUSER, 804) 

EORMAT(//10X+19H PROCESS MATRIX/11X014(1 HEDIS) 
nO 820 T=1/NEMAX 
WRITE CNWUSER,806)ENAME(I) 
FORMATC/40X743H UNIT NAME : ,48) 
nO 812 J=2,NCOLPM 
+k=KemMC(1,J) 
TECIH)B14,814,80R 
AVES = 
WRITE CNWUSER,810)J31,SNAMECJK) 
FORMATCTSX;18H INDUT STREAM NO. T215x,A8) 
CONTINUE 
D0 8419 KeJeNCOLPM 

IKE TARS(KPM(T,K)) 
TECIE)RE0 28201816 
KI EKaJ+1 

WRITE CNWUSER, 818)K1,SNAMECJK) 
FORMAT(15X,18H OUTPUT STREAM NO, ,12,5X,A8) 
CONTINUE 
CONTINUE



617 
824 

822 

823 

525 
827 

B24 

826 

830 
832 
B34 
S34 

837 

B38 

WRITRONWHSER, 824) 
CORMATC(//10X%,14H PLANT FEEDS 3 /14X013(1H#)/) 

nO 822 1=1sNSMAX 
TECKSEM( 122). EQ,0, AND, KSEM(1,3) +NEO)WRITECNWUSER, 827) SNAME CT) 

CONTINUE 

WRITE CNWUSER,823) 
CORMATC//10X,10H PLANT OUTPUTS + /11X,15(7H*)/) 

nO 825 I=1+NSMAX 
TECKSEM(123).EQ,0. AND, KSEMC1,2) NE. UDWRITECNWUSER +827) SNAME (1) 

CONTINUE 
FORMAT C16X7A8) 
WRITE CNWUSER,+ 824) 
FORMATC(//10X,14H STREAM MATRIX/11X413C4H*)) 

NLENSMAX/5 

NMENSMAX=NLS*S 
TFCNL) 836,836,826 
T1e92 
nO 834 Is1,NL 
181143 
r2e1142 
WRITE CNWUSER, B28) (SNAMECK) Katte 12) 
cORMATC//52X1347K,A8)/) 
1a=t 
no 832 J=1,NSLMAX 
1sdte2 
WRITE CNWUSER, B50) VNAMECU4) ,VNAMECJ141) , CSMATRXCCL=1) xNSLMAX4)) 

-tR14,12) 
FORMAT(11X+2A814x,5F15.9) 
CONTINUE 
CONTINUE 
1eECNM,F9.0)60 TO R39 
NLSNp we 34 

URITECNWUSER, 828) CSNAMECK) /KENLeNSMAX) 
URITECNWUSER, 857) 
FORMATC(1OX) 
14.Be4. 
nO B38 J=atsNSLMAX 
i1sl442 
WRTTECNWUSER, 850) VNAME (U1) ,VNAMECJ1#1) , CSMATRXCCL=1) #NSLMAX4)) 

oe L BNE -NSLMAX) 
SSS =  



B43 

844 

845 
842 
B44 
847 
846 

848 

849 

850 
8520 
552 
653 
854 

856 

B58 

860 

FORMATC/40X+50H *® NO PARAMETERS HAVE BEEN GIVEN FOR THE UNITS *« 
*/) 

a0 TO 847 
nO 84? I=1+NEMAX 
JeNEMATCT,4) 

KaNEMAT( 1,2) 
WRITE CNWUSER, B44) ENAME CL) 
TE(K.FO,0)GO TO R42 
eEK+lwt 
WRITE CNWUSER, 845) (EEN(L), Led, K) 
CORMAT(12X,5595, 4) 
CONTINUE 
FORMATC/41X,A8) 
WRITE CNWUSER, 3846) 
FORMATC//16X+25H UNITS AND MODELS NAMES/11Xe22¢1H#)/) 
TECIRT.GT.0)GO To &4R 
WRITE CNWUSER? B51) 
FORMATC/40X+40H ** NO ROUTINES NAMES HAVE BEEN GIVEN »* /) 
0 To 85% 
nO 850 I=1+NEMAX 
CALL COMPBCRNAME(T),7ZERU,ICOMP) 
TECT COMP. EQ,1)G0 TO R49 
WRITECNWUSER+ 852) ENAMECL) + RNAMECT) 
60 TO 850 
URITECNWUSER, 8520) ENAMECT) 
CONTINUE 
FORMATCVOXe! UNIT ',2X2AR,2X," HAS NO MODEL ASSIGNED TO 1T') 
FORMAT(10X+8H UNIT 1AS,28H REPRESENTED BY ROUTINE 7A8) 
WRITE CNWUSER 894) 
FORMAT(//10X,19H PROBLEM DIMENSIONS/14X,18¢1He)/) 
WURITECNWUSER, BO6)NEMAX»NSMAX,NUCOMP/NSLMAX 
FORMAT(/40X,18H NUMBER OF UNITS = ,1g 

1790X,20H NUMBER OF STREAMS = ,16 
2/40X,24H NUMBER OF COMPONENTS = o72 
S/70K,47H STREAM LENGTH & 719) 
WRITE CNWUSER, 858) 
FORMATC//10X,47H PROBLEM CONTROLS/11X,160qH*)/) 
WRITECNWUSER,860)NLOOPS+ TOL 
FORMATCIOX+ 34H MaXxIMuM NUMBER OF LOOPS ALLOWED = ,15/ 

140X%s20H TOLERANCE ALLOWED = ,F10.5)



862 
B64 

366 
368 
870 
872 

87% 

874 
875 
876 
78 
880 
882 
8B4 

5B4 
888 

890 
894 

892 
89% 

B94 

595 
896 
898 

899 

TE ECKONVRE) 8621862, 866 
WRITE CNWUSER, 864) 
EORMATCTOX,29H CONVERGENCE PROMOTER NOT SET) 
60 TO 870 
WRI TECNWUSER, 868) KONVRG 
FORMATCTOX+25H CONVERGENCE PROMOTER NOwel2e4H SET) 
TECTTRACE) 876 +872,873 
WRITE CNWUSER +874) 
ef TO 880 
WRITECNWUSER/ 875) 1TRACE 
eo To 880 
FORMAT(10X%/23H TRACE SET ON ALL UNITS) 
FORMATC1OXe17H TRACE SET EVERY +1346 LOOPS ?) 
wRITECNWUSER? 878) 
FORMATC1OX+21H TRACE OPTION NOT SET) 
TECNLIST)882,882,886 
WRITE CNWUSER, 884) 
FORMATC//10X+28H CALCULATION ORDER NOT GIVEN/41X/27(1H*)/) 
20 TO 898 
WRT TECNWUSER, 888) 
FCORMATC//10X%-16H CALCULATION ORDER/11x¥017 C1H#)) 
1tSEQ=2=NFLIST(1,2) 
nO 896 I=t+NLIST 
TS22NELISTC(I,2)/2 
TECTS2=1SEQ) 890,894,292 
WRITECNWUSER,891) 
FORMATC/42X,15H SEQUENTIAL SET/) 
TSEQs0 
20 To 894 
URITECNNUSER, 893) 

FORMATC/12X-75H RECYCLE LOOP/) 
TSEQ=4 
vTENELISTCL 1) 
WRITECNWUSER,895)ENAMECK4) 
FORMAT(14X, AB) 
CONTINUE 
URTTECNHUSER 899) 
CORMAT(///30X17H END OF DATA ECHO /31X+1604H*I///) 

STOP



; ee ee ae 
p i 

ote, > 

 



10 

20 

39 

40 

50 

60 

70 

OVERLAY PROGRAM (PROD) 
OVERLAY (441) MAIN 
OVERLAV(442) Vise 
OVERLAY (423) SURETENS 
OVERI AY (444) CNDVTY 
OVERLAY( 221) HDATA 
OVERIAY(2+2) RKDATA,ROILPT,VAPRES 

OVERLAY (2,3) TOMOLE,TOMASS,TOBRIT,TOSy 
TNPUT 4 = CRO 
INPUT 3 = CR4 
TNPUT 4 = CR2 
OUTPUT Z= LPO 
USE 7 = /ARRAY 
COMPeESS INTEGER AND LOGICAL 
COMPACT 

TRACE 24500 
END 
MASTFR PROP 
DIMENSTON TRANSFER(3N) 
COMMON /PROPS/ PROPRT(1U,25),UPP1(10,10)+NOCOMPrIUNITS» 
¥NCTOT, NSIT MAX NL NU 

X2.0..0 
1G60TO=0 
CALL MAINCTRANSFER+X,7G0TO, IRL) 
TECTGOTO.E@,0)G0 TO 400 
GO TO (10420730 14015016,70180+170,100),1G6TO 
CALL DEWRUBCTRL,TRANSFER,X) 
GO TO4 
Y=eDENSTYCTRANSFER) 

G9-To1 
CALL FNTHALPY (TRANSFER) 
GO-To-4 
YeSURETENS (TRANSFER) 
60-To 4 
XeVISCCTRANSFER) 
60 To 1 
XSSPHEATCTRANSFER) 
60 TO 1 
NSCNNVTY (TRANSFER) 
GO-To-1



80 

90 

100 

Cc 
c 

20 
c 

CALL TEMDC(TRANSFER) 
69 To 1 

CALL FLASH(TRANSEER,X) 
Gn To 1 
stop 
END 

SUBROUTINE MAIN(TRANSFER,X-/IGOTUrIRL) 
DIMENSTON AC20),RUFFER(10) /VNAMES(18) 
DTMENSTON TRANSFER (30) 
COMMON /PROPS/ PROPRT(10,25) /UPPT(10,40) »NOCOMP*IUNITS + NCTOT 

+ NSLMAX er NLA NW 

COMMON /PROPE/ PRTEXTRA‘10,352) 
DATA VNAMES / 

*RHBRITISH *BHSel. BHMIXED *BHSYSTEM +R8HCOMPOSITs 
¥RHPROPERTY + BHEXTT ,BHNEW *SHDEW *RHBUBBLE + 
*BRHDENSTTY «BHENTHALPY,8HSURFACE «*BHVISCOSIT + SHSPECIFIC.r 
+RHCONDUCTI + SHTEMPERAT, BNELASH 
+ 

TE(IGOTO_EQ,0)60 70 10 
BO TO €441571550,4740-1894,2090 12240, 2590,253512640),1G0T0 

CALL DEFRUFC7,80,RUFFER) 

NESS 

NR=1 
NWe2 
NRCOMPS3 

NRCOMPX=4 

TERACTEO 
1SYSTs0 
NSLMAXES 

WRITFECNW, 20) 
FORMATC/40X+4#*% DHYSICAL PROPEKTY PACKAGE MK, 1 #**t/) 

C oxee COMPONENTS NAMES NAMES 
c



245: 
320 

325 

530 

Sa5 

940 

245 

53590 

5355 

NOCOMPSAN 

TECNOCOMP.EQ,0)GO0 TO 5900 
WRITECNW, 515) 
FORMAT(2¥+18HCOMPONENTS NAMES 3) 
READCNR: 4000)BUFEER 
Ne=1 
CALL COPYER(16+A,RUFFERON) 
J=e~1 

NaN/2 
NC1ENC+N=1 
fo 525 T=NC,NC1 
Ja Je? 

CALL COPYBCPROPRT(I,1)+ACS)) 
CALL COPY8C(PROPRT(1,2)2ACJ4+1)) 
NCENCEN 

TECNC. LE_NOCOMP)GO To 5¢0 
ne=0 

PAUSE PROPT 
GOH—TH=535 

READ CNRCOMP,4010yNCOMP 
RFEADCNRCOMP,4O10)NPROP 
2EADCNRCOMPX,4049)NCOMPK 
READ CNRCOMPX, 4019) NPROPK 
pO 5490 IsteNCOMD 
READENRCOMP, 40009061) ,A02) 
READCNRCOMPX,400N9A(3) 
DO 540 J=1eNOCOMp 
CALL COMPB(A(1),pROPRT(U,1)+TCOMP) 
TECTCOMP.NE,13960 70 540 
CALL COMPBCAC2),PROPRTV¥,2)+1CUMP) 
TECT COMP. EQ,1)60 TO 545 
CONTINUE 
60 To 550 
TECPROPRT(Je3)+GT.0.0)G0 TO 550 
NCENC #1 

READ (NRCOMP +4050) ¢PROPRI(J,M),MES,NPROP) 
READ CNRCOMPX, 4051) CPRTEXTRA CJM) oM=1 ,NPROPX) 
69 To 559 
DO 555 Me3,NPRUD 
RFADCNRCOMP, 405097



pO 554 M=1+NPROPY 
556  RFADECNRCOMPX,405092Z 
559 TECNC FQ NOCOMP)GO TO 5/5 
560 CONTINUE 

TECNG.GE.NOCOMP)GO TO 5/5 
nO 570 I=1+/NOCOMp 
TE(PROPRT(1,3)+6T_.0,0)G0 To 570 
WRITECNW,565)PRODRT(1,1),PROPRI(1,2) 

565 FORMAT(C/2XK12A812X,43H IS NOT A RECOGNTSED LIBRARY COMPONENT NAME/ 
2%217H PLEASE CHANGE IT/) 
RFAD(NR+4OO0)BUFFER 
N=2 

CALL COPVER(16+A,RUFFERIN) 
CALL COPY8CPROPRT(1,1)2A(1)) 
CALL COPYSCPROPRTCI,2)+A(2)) 

S70 CONTINUE 

60 To 530 
575 NSLMAX=54NOCOMP 

NCTOT=NOCOMP 

+ 

a 
C ewe TYPE OF UNITS USEn CRRITISH OR S.1.) 
c 
580 WRITE CNW, 585) 
585 FORMAT(2Xe+"WHICH TYPE OF UNITS ? (BRITISH OR S.1, OR MIXED)')y 

590 PEAD(CHR:4000)BUFEER 
Net 
CALL COPVERCB +A, RUFFER YN) 
po 592 1=1,3 
CALL COMPBCAC1) + VNAMESCIT) + ICOMP) 
TFECICOMP.EQ,1)G0 10 596 

592 CONTINUE 
WRITE (NW,595) 

595 FORMATC/2Xs35H UNRECOGNISED ANSWER, PLEASE RETYPE/) 
GO To 590 

596 TUNIT2=1 
TUNITS=IUNIT2=1 
TECTUNIT2. EQ, 32 TUNITS=O 
TECTUNITS.EQ@,02G0 TO 1000 
no 599 T=4/NOCOMp 
peoPpeT(t,5)=pROPRT(T,5)/14.5



TECPRTEXTRACT 21). £@,0. 02 PRTEXTRACT «S) =(PRTEXTRACI,5)=32-0)/1.8 
PRTEXTRACIs8)=PRTEXTRACI,8)/1,8 
PeTEyTRACT 29) =PRTEXTRACT +29) /1.8 
pO 599 Jn14,19 
CROPRTCI, J) =PROPRT(T,J)*2,325 

599 CONTINUE 

C +** PROPERTY REQUIKEn OR COMMAND TO CHANGE THE SYSTEM 

1000 weITecnw,1010) 
4040 FORMATC/2Xs'PROPERTY REQUIRED OR COMMAND') 
1020 RFAD(NR + 4000)BUFEFR 

Ne=1 
CALL COPYER(B,A,RIFEERSN) 

PO 1930 TPROP=/,418 
CALL COMPBCA(1) + VNAMES(IPROP),1COmP) 
TECT COMP EQ.1)G0 TO 1060 

1050. CONTINUE 
1040 weiTecnw.1050) 

1050 FORMAT(2X,+'UNRECOGNISED PROPERTY OR COMMAND , PLEASE RETyPE') 
60 To 4020 

1060. GO TH (104071040,10460,1040,1040+ 
#1040,5990+110071400,1400, 
*1540,17004185072050-2200, 
#2350,250072600 
+), 1PROP 

c 
C 4% COMMAND TO CHANGE THRE SYSTEM 
c 
1100 po 1110 554.6 

CALL COMPBCAC2)-VNAMES (J) + ITCOMP) 
Tad=% 

TECT COMP EQ,4)60 TO 4120 
1140. CONTINUE 

69 To 1040 
1120 ASSTGN 1000 TO KpROP 

TERACTSO 
GO-TO €1150+1200,11350d01 

1930— 1SYST=0 
60 TH 1020



1150 
1160 

C wee 

4200 
1210 

1240 

1250 

C eae 

1400 

1405 

1410 

14415 

1446 

1420 
1430 

no 1460 151,/NOCOMD 
pRoPeT(l,3)=0,0 
G0 Ta 500 

COMPONENTS MOLE FRACTIONS 

WRITECNW,1210) 
FORMAT(2X+'SYSTEM COMPOSTTION IN MOLE FRACTIONS'/ 

w) 

TRANSFFR(1)2100. 
DO 1230 1=1,N0COme 
WRITECNW,1220)PROPRT(1+1),/PROPRT( 1,2) 
FORMAT (2X4 2A8) 
READ(NR,+ 4O4O)TRANSFER(CNL4I) 
CONTINUE 
TERACT=1 
SUuM=0. 
DO 1240 1541,NOCOMD 
SUMSSUM*+TRANSFER(NL#1) 

DO 1250 1=1,NOCOMD 
TRANSFERC(NL#1STRANSFERCNL SI) /SUM 
GO To KPROP 

DEW POINT = BUBBLE POINT 

TFCTERACT.GT,O)GO TO 1405 
ASSIGN 1405 TO KpROP 
G9 To 1200 
ASSIGN 1410 TO KpRES 
69 To 5090 
TRLETPROPRD 
1G0TO=1 
RETURN 
TREX 

TECTUNIT2.NE.3IGO TO 1416 
TRe(re-52.)/1.8 

TeCToRrRoOP.£Q,10)G0 TO 1470 
60 7961420,1450,1450),1UNIT2 
WQITECNW,1430)TF 
FORMAT(2X¥,'DEW POINT = ',F10,3/' DEGREES F')



1470 
1480 
1490 

15410 
1520 

C kee 

1540 

1550 

1560 

1579 

1520 
1390 

1600 
1640 

1620 
1630 

1640 

1650 

Cae 

1700 

1710. 

GO TO (168071510,1510)e1UNIT2 

WRITEC(NW, 1490) TF 
FORMAT(2N+'BUBBLE POINT = '+F40.5,' DEGREES F') 
69 To 1000 
WRITE CNW, 1520)TF 
FORMAT(2x,'BUBSLE POINT = '-F10.5,' DEGREES C') 
GO To 1000 

DENSTTY 

TECTERACT.GT.O)GN TO 1550 
ASSIGN 1550 TO KpROp 
60 To 1200 
ASSIGN 1560 TO KpRES 
69 To 5000 
ASSIGN 1570 TO KTEMP 
60 Th 5100 
WRITECNW,5210) 
READ(NR?40G0) TRANSFER (5S) 
1GOTo=2 
RETURN 
D=X 
GO 706160071620 ,1640) -1UNIT2 
URITECNW,1610)0 
FORMAT(2Xs "DENSITY = '2F40.4,' LBmM/CULFT.') 
GO Tn 1000 
WRITECNW,1630)D 
FORMAT(2y,"DENSITy = ',F40,4,' KGM/Cy METER") 
60 Tn 1000 
n20/42.4 
WRITECNW,1650)0 
FORMATC(2X¥¢'DENSITY = '2F40.4," GM/CC') 
69 To 1000 

FNTHALPY 

TECTFRACT.GT,0IGO TO 1710 

ASSIGN 1710 TO KpROP 
GO To 1200 

ASSIGN 1720 TO KPRES



1720 

1730 

1740 
1750 

1760 

1770 
1780 

1790 

1800 

C eee 

1850 

1860 

1820 

1890 

1894 
1695 
1900 

1919 

1920 
1930 

1940 

GO Tn 5000 
ASSIGN 1730 TO KTFEMP 

69 To 5100 
WRITE ONW,5210) 
READCNR, 4040) TRANSFER(S) 
1G0TO=3 
RETUON 

GO 70¢175021770,1790),1UNIT2 
WRITECNW, 1760) TRANSFER (4) 
FORMAT(C2X,'ENTHALDY = 'r F101," BYU/LRMOLE') 
Go Tn 1000 
WRITECNW,1780)TRANSFER(4) 
FORMAT(2y,"ENTHALPY = '7F10,1,' KJOULF/KGMOLE') 
60 To 1000 

TRANSFER (G)STRANSEER(4)/1.8 

WRITECNW, 1800) TRANSFERCS) 
FORMATC(2X,"ENTHALPY = 'tF1004,' CALS/GMOLE') 
60 To 1000 

SURFACE TENSION 

TECTERACT,GT.0)GO TO 1860 
ASSIGN 1860 TO KPROP 

69 Tn 1200 
ASSTGN 1880 TO KpRES 
Go To 5000 
ASSIGN 1290 TO KTEMP 
6o To 5100 
TGOTOS4 
RETURN 
Tex 
GO TO (1900-/1920,1940)+TUNIT2 
WRITEOCNW,1910)ST 
FORMAT(2X,'SURFACE TENSION = 'r1E10.6,' LBF/FT'? 
60 To 1000 
WRITECNW,1930)ST 
FORMAT C2y,'SURFACE TENSION = '-1640.6,' NEWTONS/METER') 
GO To 1000 
sTest#14700. 
WRITECNH,1950)ST



2060 

<070 

2080 

2000 

2100 

2110. 

2120 
2130 

e140 

2150 

C wee 

e2on 

2240 

2220 

2230 

2240 

  

te(IFraCr,GT,0)60 TO 2060 
ASSIGN 2060 TO KpROP 
60 To 1200 
ASSIGN 2070 TO KPPRES 
60 To 5000 
ASSIGN 2080 TO KTEMP 
69 To 5100 
WRITFONW, 5240) 
RFADCNRr GOGO) TRANSFER(5) 
TEOTHES 
RETURN 

VSEX 
69 To (2400+21€0,2140),1UNIT2 
WeITECNW,2170)VS 
FORMAT(2x¥e'VISCOSTTY = ',1610,67" LB/FT SEC") 
69 To 1000 
WRITECNW,2130)VS 
FORMATC2ye'VISCOSTTY = ",1810,65' KGM/M SECT) 

gO_To 1000 
VEEVSe14R8.16 
WRITECNW,2150)VS 
FORMATC2X¢'VISCOSTTY = ',1F10.4+' CENTIPOTSES') 
GO To 1000 

SPECTFIC HEAT 

LECEERACT,GT.0)G60 TO 2210 
ASSIGN 2210 TO KDROP 
69 To 1200 
ASSIGN 2220 TO KPRES 
60 To 5000 
ASSTGN 2230 TO KTEMP 
60 Ta 5190 
WRITECNW, 5210) 
RFADCNR +4040) TRANSFER(5) 
TEO0TORS 
RETUPN 
gosX 

GO T062250+2270,2290),1UNIT2



2250 
2260 

2270 

22R0 

2290 
<300 

C wee 

2350 

2360 

2370 

23a0 

2590 

2400 
2440 

2420 
2430 

2440 

£450 

C eax 

€500 

URTITECNW,2260)SP 
FORMAT(2X,'SPECTEYC HEAT = ',4F10,47' BTU/LB DEG,F') 
60 TA 1000 
WRITECNW,2280)SP 
FORMAT(C2¥+'SPECTETC HEAT = ',4£10,67' KJOULES/KGM DEG,C') 
69 To 1000 

WRITECNW,2300)SP 
FORMATC2N,'SPECTEIC HEAT = ',4F10,47' CALS/GM DEG.C') 
60 To 1000 

THERMAL CONDUCTIVITY 

TECIERACT,GT,0IGO TO 2360 
ASSIGN 2360 TO KpROP 
GO To 1200 
ASSIGN 2370 TO KpRES 
60 To 5000 
ASSIGN 2380 TO KTEMP 
60 To 5100 
WRITE CNW,5210) 
READCNR +4040) TRANSFER(S) 
160TN=7 
RETURN 
TCeX 
69 TO (€240012420,2460),1UNIT2 
WRITECNW,2410)TC 
FORMAT(2X+'THERMAL CONDUCTIVITY = '+4610+6e'BTU/FT SEC DEG.F') 
Go Tn 1000 
WRITFCNW, 2430)TC 
FORMATC2Xe'THERMAL CONDUCTIVITY = '¢1610.67' KJOULES/M Sec DEG.C') 
60 To 1000 
TeeTe*15 12 
WRITECNW, 2450)TC 
FORMATC2X/'THERMAL CONDUCTIVITY © 4410.64" CALS/CM SEC pEG.C') 
60 To 1000 

TEMPERATURE 

TECIFRACT.GT.OIGO TO 2510 
ASSIGN 2510 TO KpROP



2530 

2535 
2540 
2550 

2560 
2570 
2580 

C ewe 

2600 

2610 

2620 

2630 

2640 
2660 
2670 

2675 

2680 
2690 

c 
C kee 

  

60 To 5220 
WRITECNW,5210) 
READCNR, GOGO) TRANSFERCS) 
1G60TH=8 
RETURN 

GO 170(2540-2570,2560),1UNIT2 
WRITECNW, 2550) TRANSFER CE) 

FORMATC(exX,+'TEMPERATURE = 'sF10+@e' DEGREES FI) 
GO To 1000 
TRANSFER (C2) =( TRANSFER (2)=352,)/1.8 
WRITECNW, 2580) TRANSFER CE) 
FORMATC2X,'TEMPERATURE © ',F10.27' DEGREES C') 
TECTUNIT2, EQ. 3) TRANSFER(2)STRANSFER(2) #1. 8452, 
69 To 1000 

FLASH 

TECTERACT.GT,02G0 TO 2610 
ASSIGN 2610 TO KpROP 
G0TO 1200 

ASSIGN 2420 TO KpRES 
GOTO 5000 

ASSIGN 2630 TO KTEMP 
GO To 5100 

NeTRANSFER(3) 
1GOTHs9 
RETURN 

TFRACT=O 
WRTITECNW, 2670) 
FORMATC2@Xs'PHASES COMPOSTTIONS'/23Xe'VAPOUR',4Xs*LIQUID') 
WRITEOCNW, 2675) TRANSFER(1) + TRANSFER CNSLMAK#1) 
FORMATCZ2¥+'FLOW PERCENTAGES',2F10, 2) 

nO 24690 y=1-+NOCOMp 
WRITECNW, 2680) PROPRT(1+1),PROPRIC(1T,-2),TRANSFER(NL#I), 

+ TRANSFER CNSLMAX4N| FT) 
FORMAT (2X +2AB,2X,2F10.62 
CONTINUE 

69 To 1000 

ALPHANUMERIC@=NUMERIC READ=WRITE FORMATS



4000 
4040 
4040 
4050 

C wwe 

2000 
5010 
2020 

3030 
5040 

5050 
5060 
5070 

5100 
5110 
3120 

2130 
5140 
3150 

5210 

5220 
5230 
5240 

5250 
5260 

5270 

FORMAT(10A8) 
FORMATCIAIS) 
FORMATCIOFO,0) 
FORMAT(1F15,7) 

FORMATS TO READ THE PRESSURE AND THE TEMPERATURE 

60 To ¢5010,5050,5050),1UNIT2 
WRITECNH, 5020) 
FORMAT(Z2¥e'SYSTEM PRESSURE IN P.S.ieA.') 
GO To 5070 
WRITECNW, 5040) 
FORMAT(2¥,/'SYSTEM PRESSURE IN BARS') 
60 To 5070 

WRITECNH, 5060) 

FORMAT(2Xe'SYSTEM PRESSURE IN ATMS') 
PEAD(NR 14040) TRANSFER (3) 
TECTUNTT2.EQ. 3) TRANSFERCR)ETRANSFER (39414, 69 
TRANSFER CNSLMAX#3) STRANSFER(3) 
60 To KPRES 

60 TO ¢5110+5150,5130)+TUNIT2 
WeITeCnW,5120) 
FORMAT(2¥s'SYSTEM TEMPERATURE IN pe&GReES F') 
GO Toa 5150 
WRITECNW,5140) 
FORMATC2¥,'SYSTEM TEMPERATURE IN DEGREES C') 
RFAD(NR + 4O4O) TRANSFER (C2) 
TECTUNTT2, EQ. 37 TRANSFERC2) STRANSFERC2)*1.8%52. 
TRANSFER CNSLMAX+2)=TRANSEER(2) 
GO TO KTEMP 
FORMATC2X¥,'SYSTEM VAPOUR FRACTION!) 

GO To (5230+5250,5270)-1UNITS 
WRITECNW, 5240) 
EORMATC2N¥>* SYSTEM ENTHALPY IN BTU/LBMOLE') 
60 To 5200 
WRITE CNW, 5260) 
FORMAT(2¥+'SYSTEM ENTHALPY IN KJOULES/KGMOLE?!) 
GO To 5200 
WRITECNW,5280)



5900 weItecnw,5910) 
5940  FORMAT(/10X,'#** DHYSTCAL PROPERTY PACKAGE CLOSED **x!) 

6000 sTOoOP 
END 

FUNCTION PUREVF(Y, TRANSFER) 

io 

DIMENSION TRANSFER (30) 

TINS TRANSFER(C2) 
HINSTRANSFER(4) 
RPRBOTLPTCI,+TRANSFER(3)) 
TRANSFER(2)=BP 
TRANCFER(S)=3,0 
CALL ENTHALPYCTRANSFER) 
HVETPANSEER(CA) 
TRANSFER (5) 52,0 

CALL ENTHALPYCTRANSFER) 
HL =TOANSFERC4) 

DUREVES(HIN@HLI/ CHVMHLD 
TECPUREVE.LT,O.0)pUREVFF0.0 
TECPHREVE,GT.1.0)pURFVFS4.0 
TOANSERR(S)=PUREVE 
TRANCFERC2)STIN 
TRANSFERC4) SHIN 
PETUON 
END 
SUBROUTINE COPYERCM,A,BrNCOPY) 

DIMENSTON FORMS (2), FORM(3) 
DIMENSTON AC20)+8010),SP¢2) 
DATA FORM/8H( 18H rBHXeTEO,0)/ 
DATA S/H 18H ‘ 

TECNCOPY41)12203 
+t nCsa4 

NCOPY==NCOPY=4 
40 TO 5 

2 NCOPY=81



10 

20 
30 

40 
30 

60 
70 

100 

104 

Nes0 

Ks1 

net 
Do 69 151,80 

J24 
CALL COMP(J,B(1),1/SP(1),1) 

TECIY10710720 
CALL COPY(1+ ACN), KrBC4) #7) 

TECK _GE.M)GO TO 59 
KaK+4 
GO To 60 
TFE(K=1)60,60,30 

L=Mawed 
TECLY50+50740 
CALL COPVCLFACND, Ke SPC1),1) 
“1 
NeN+M/8 
TECN=-NCOPY)60-60,70 

CONTINUE 
TECNC_GE.0)GO TO 110 

rsI~4 

WRITECRA100)1 
FORMAT(T8&) 

@FAD(R,101) FORM(2) 
EORMATCAR) 
READ C7, FORM) ACNCOPY44) 
NCOPV=N=4 
RETURN 

END 
FINTSH



MACROS 

PEETREADER 

PEETUPDATER 

BATCHREAD 

BATCHUP DATE 

INDPEETREAD 

INDPEETUP 

PROPACK
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4A 

4B 

MACRO 
TA NONE 

TE STRING(%AIS()-GO TO 8 
TE NOT FEXICPEETLOG),GO TO 18 
LE PEETLOG 
FR PEETLOG 
MAXSIZE 26000 
LOAD INTERACTBIN 
ONLINE #CRO 
ONLINE +LpO 
ASSTGN #CR1,PROPTS 
ASSTGN #CR4,PPTEXTRA 
IF EXI1C%A) + ASSIGN *CR22%A 
TE NOT STRINGC(C%B)=(),ASSTGN *CR3,48 
TF NOT STRINGCKC)=(),ASSIGN *CR5,4C 
TE NOT STRINGCKD)=(),ASSTGN *CR6,4D 
ENTER 0 
IF NOT HALTEDC(FILEA),GO TU & 
RELEASE *CR2 
TRE EXIC%AD ER KA 
ASSTGN *CP0,%A 
RESUME 
GO 719 3 
TF NOT HALTEDCPROPT),GO TO 5 
RELEASE *CR4 
RELEASE *CR4 
ASSTGN *CR1,PROPTS 
ASSTGN *CR4&,PPTEXTRA 

LF STRING(%C)S()7G0 TO 4A 
RELEASE *CR5 
ASSIGN *CR5,%C 
TF STRINGC%DIR(),GO TO 4B 
RELEASE *CR6 
ASSIGN *CR6,4%D 
RESUME 
Go To 3 
IF NOT HALTEDCUSRPT),GO TO 6 
RELEASE *CR3 
IF STRING(4RIS()-G0 710 9 
ASSTGN ¥CR3,%B 
RESUME 

PEE TREADER



7 TE NOT FXICKA), GO To 8 
DELETE INTERACTBIN 
LOAD ECHOERAIN 
ASSIGN *CRO,%A 
ASSTGN *LP0,PEETLUG (APPEND) 
ENTER O 

LF PEETIOGr#LP 
EXIT 
8 pP O,YOU HAVE NOT ASSIGNED a DUMP 

DP O,FILE NAME, 
DP O,PLEASE DO SO AFTER THE MACRO 
De O,NAME AND RECALL THE MACRO, 

EXIT 
9 DP 0,ERROR IN LIBRARY COMPONENT NAMES GIVEN 

DP O,EITHER YOU HAVE GIVEN WRONG NAMES? 
DP 0,0R YOU FORGOT TO ASSIGN AN 
DP O,ADDITIONAL DATA FILE NAME, 
DP O,PLEASE CORRECT yOUR ERROR 
DP 0,AND RE-ENTER THROUGH PEETUPDATER 

EXIT 

10 TF HALTEDC(ER) +GO TO 7 
DELETE INTERACTBIN 
LOAD PEETPACKBIN 
ASSIGN *CRO,%A 
ONLINE «LPO 
ASSIGN *1P1,PEETLOGCAPPEND?) 
ENTER 0 
IF NOT HALTEDCFILEA),GO TO 11 
RELEASE «CRO 
ERASE %A 
ASSTGN *CP0,%A 
RESUME 

11-+1F HALTED(ER)+G0 TO 7 
DELETE PEFTPACKBIN 
LOAD INTERACTBIN 
ON 
60 

4 

T0:-4
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48 

MA CRo 
TA NONE 
TF STRING(%A)S(),GO TO 8 
TF NOT FXICPEETLOG),GO TO 1B 
LF PEETLOG+*LP 
ER PFETLOG 
MAXSTZE 24000 
LOAD INTERACTBIN 
On 1 
ONLINE «CRO 
ONLINE *LPO 
ASSIGN *CR1,PROPTS 
ASSIGN *CR4,PPTEXTRA 
TF EXIC%A) + ASSIGN *CR2,%A 
IF NOT STRINGC%B)C), ASSIGN *CR3,4B 
ENTER O 
IF NOT HALTEDCFILEA),GO TO & 
RELEASE *CR2 
IF EXICYA) + ER %A 
ASSTGN *CP0,%A 
RESUME 
Go 710 3 
TE NOT HALTEDCPROPT),GO TO § 
RFELFASE *CR4 
RELEASE *CR4 
ASSIGN #CR1,PROPTS 
ASSIGN *CR4,PPTEXTRA 
RESUME 
60 TO 3 
IF NOT HALTEDCUSRPT),GO TO 6 
RELEASE *CR® 
TE STRING(%R)2(),60 TO 9 

ASSIGN *CR5,4%8 
RESUME 
Go To 3 
IF NOT HALTEDCEXIT), GO TO 10 
IF NOT FXI1(%A), GO TO 8 
DELETE INTERACTBIN 
LOAD ECHOERBIN 
ASSTGN #CRO,%A 
ASSIGN #*LPO,PEETLOG (APPEND?) 

PEET UPPATER



# TA 
3 DP 

pe 
pp 
pe 

a TA 
EXIT 

TA 
9 pe 

DP 
pp 
pp 
pp 
pe 

#_ TA 
EXIT 
10 TF 

AB, CM 
O,YOu HAVE NOT ASSIGNED A DUMP 
O, FILE NAME, 
O,PLEASE DO SO AFTER THE MACRO 
O,NAME AND RECALL THE MACRO, 
NONE 

AB,CM 
0, ERROR TN LIBRARY COMPONENT NAMES GIVEN 
O, EITHER YOU HAVE GIVEN WRONG NAMES?¢ 
9,0R YOU FORGOT To ASSIGN AN 
O,ADDITIONAL DATA FILE NAME, 
9, PLEASE CORRECT yOUR ERROR 
0,AND RE-ENTER THROUGH PEETUPDATER 
NONE 

HALTENDCER) GO TO 7 
DELETE INTERACTBIN 
MAXSTZE 60000 

12 LOAD PEFTPACKBIN 
13 ASSTGN «#CRO,%A 

ONLTNE ¥LP1 
ASSIGN *LP0,PEETLOGCAPPEND? 
ENTER 0 
Ie NOT HALTEDCFILEA),GO TO 14 
RELEASE *CRO 
FRASE %A 
ASSIGN #CP0,%A 
RESUME 

V4 IF HALTFDC(ER),GO TO ? 
DELETE PFETPACKBIN 
LOAD INTERACTBIN 
ON 4 
60 To 1



3A 

4A 

TA NONE 
TF STRING(%A)#(),G0 10 7 
TE NOT EXICPEETLOG),60 TO 1 
LE PEETLOG+#LP 
ER PFETLOG 
MAXSIZE 24000 
LOAD BATCHBIN 
ONLINE *CRO 
ASSIGN #LP0,PEETLOG 
ASSIGN #CR1,PROPTS 
ASSTGN #CR5,PPTEXTRA 
TF NOT STRING(XB)=(),ASSIGN *CR3,4B 
TE EXICHA) + ASSIGN *CR2,%A 
ENTER 0 
TF NOT HALTEDCFILEA),GO TO 3A 
RELEASE *CR2 
TE EXIC%A) PER %A 
ASSIGN *CPO,%A 
ONLINE *CR2 
RESUME 
GO TO 3 
IF HALTEDCFILEB) +60 TO 4 
TF HALTEDCFILEC),»GO 10 5 
TF HALTEDCEXIT),GU To 6 
IF HALTEDCER) +GO TO 6 
IF HALTEDCEE) EXIT 
G0 TO 10 
IF STRING(%R)2(),G0 710 8 
RELEASE *CR3 
ASSIGN #CR3,%B 
TE STRING(SD)E(),G0 TO 4A 
RELEASE *CR6 
ASSIGN *CR6,%D 
RESUME 
GO TO 3 
IF STRING(%C)2(),60 TO 9 

RFEILFASE «*CRG 
ASSIGN *CR4&,%C 
RESUME 
GO TO 3 
NREIEOTeE eaTCHRIN 

MA Cio BATCHREAD



ASSTGN *CRO,KA 
ASSTGN «1 P0,PEETLOG( APPEND) 
ENTER 0 
LE PEETIOGs*LP 

EXIT 
EJ 
# 
ig 

TA ABrCM 
DISPLAY 0,YOU HAVE FORGOTTEN TO ASSIGN THE 
DISPLAY O-FILE IN WHICH THE DATA SHOULD pe 
DISPLAY O,STORED FOR SURSEQUENT USE. 
DISPLAY 0, PLEASE DO sO AFTER THE MACRO NAME. 

# TA NONE 
EXIT 
EJ 
# TA AB+CM 
8 DISPLAY 6,FRROR IN LTBRARY COMPONENT NAMES 

DISPLAY 0,GIVEN, 
DISPLAY 0, PLEASE CORRECT THE WRONG ONES 
DISPLAY 0,AND RE=INPUT ALL THE DATA. 

# TA NONE 
ERASE %a 

EXIT 
EJ 
# TA AB,CM 
9 DISPLAY 0+YOU HAVE FORGOTTEN TO GIVE YOUR 

DISPLAY 0,OWN COMPONENT DATA FILE. 
DISPLAY 0, PLEASE DO SO AND RE-ENTER ALL 
DISPLAY 0,YOUR DATA. 

# ¥A NONE 
EXIT 
a] 
10 DELETE RATCHBIN 

MAXSTZE 60000 
SP F,(%ABIN) 
IF EXI(%F)+GO TO 11 
IF ABS(11B),GO TO 12 
UAFORTRAN PROG NORMANSPACK?OWNPD,LIB :ECp0750.EXECUTIVESUBS,= 

LIR ¥CL1B8) e118 :ECPO750.MODELSUBS LIB :ECP0750,PHYSUBS,~= 
LTR :ECP0750,.THERMOSUBS,SAVE %F,NORUN, EXIT 

141 LOAD KF 
a0 TH 1412



AS 

14 

15 

20 

24 

ASSIGN «CRO,%A 
ASSIGN *LP0,PEETLOG(APPEND) 

ASSIGN #LP1,PEETLOG(APPEND? 
ENTFR O 
TF HALTED(FILEA) +90 TO 15 
TE HALTED(ER)»GO TO & 
TF HALTEDCER) FEXIT 
GO TO 20 
RFELFASE *CRO 
ERASE %A 
ASSIGN *CP0,%A 
ONLINE *CRO 
RESUME 
GO TO 14 
DELETE PFETOACKBIN 
LOAD BATCHBIN 
ON 4 
ONLINE #cRO 
ASSIGN #CR1,PROPTS 
ASSIGN #CR2,%A 
ASSIGN *CR5,PPTEXTRA 
IF NOT STRING(%B)=(),ASSIGN *CR3,48 
ASSTGN «#LP0,PEETLUG (APPEND? 
ENTER 0 
GO To 3



3A 

4A 

TA NONE 
TE STRING(4AI=(),G60 70 7 
TF NOT EXICPEFTLOG),GO TO 1 
LF PFETLOGr*#LP 
ER PFETLOG 
MAYSTZE 24000 
LOAD BATCHBIN 
ON 4 
ONLINE #CRO 
ASSIGN *LP0,PEETLUG 
ASSIGN #CR1,PROPTS 
ASSIGN *CR5,PPTEXTRA 
Tf NOT STRINGC%B)=(),ASSIGN *CR3,%8 
TF EXIC¥A) ASSIGN *CR2,%A 

ENTER O 
TE NOT HALTFEDCFILEA),GO TO 3A 
RELEASE *CR2 
TF FXICZA) FER KA 
ASSTGN *CPO,KA 
ONLINE «CR2 
RESUME 
60 TO 3 
TF HALTEDCFILEB),GO TO 4 
TF HALTEDCFILEC),.GO 79 5 
TE HALTEDCEXIT),GO TO 6 
TF HALTEDCER)»GO TO 6 
TF HALTEDCER) EXIT 
GO T9 10 
IF STRING(%RIE(),G0 TO 8 
RELEASE *CR3 
ASSIGN #CR5,%8 
TF STRING(%DI=(),G0 TO 4A 
RELEASE *CR6 
ASSIGN #0R5,%D 
RESUME 

GO TO 3 
TF STRING(%0)2(),G0 79 9 
RELFASE *CR4 
ASSIGN #CR4,%C 
RESUME 
oe 

MACRO BATCH UPPATE



LOAD ECHOEFRAIN 
ASSIGN #CRO,%A 
ASSIGN «*1P0,PEETLOG(APPEND? 
ENTFR 0 
LE PEETLOGr#LP 

EXIT 
i) 
a 
7 

TA AR,CM 

DISPLAY 0,YOU HAVE EQRGOTTEN TO ASSIGN THE 

DISPLAY O,FILE IN WHICH THE DATA SHOYLD gE 
DISPLAY O,STORED FOR SURSEQUENT USE. 
DISPLAY O,PLEASE DO SO AFTER THE MACQO NAME, 

# TA NONE 
EXIT 
EJ 
# TA AB,CM 
3 DISPLAY 0,ERROR IN LTSRARY COMPONENT NAMES 

DISPLAY O,GIVEN, 
DISPLAY O,PLEASE CORRECT THE WRONG ONES 
DISPLAY 0,AND RE=INDUT ALL THE DATA. 

# TA NONE 
ERASE %A 

EXTT 
EJ 
# TA ABLCM 
7 DISPLAY OrYOU HAVE FORGOTTEN TO GIVE YOUR 

DISPLAY 0,OWN COMPONENT DATA FILE. 
DISPLAY O,+P1L EASE 00 §9 AND RE@ENTER ALL 
DISPLAY 0,YOUR DATA, 

# TA NONE 
EX1T 
Ce) 
10 DELETE RATCHBIN 

MAXSTZE 60000 
SP F,(%ABIN) 
IF EXI(%F)+G9 TO 11 

TF A8S(118),GO0 TO 12 
UAFORTRAN PROG NORMANSPACK*OWNPD, LIB :ECp0750.EXECUTIVESUBS,= 

LIB XCLIB) + LIS sECPO750. MODELSURSrLIg tECPO750.PHYSURS, = 
LIR sECP0750,THERMOSUBS,SAVE %F,NORUN EXIT 

11 Loan XE



12 
43 

14 

15 

20 

24 

LOAD PEETPACKSIN 

ASSIGN 
ASSIGN 

ASSIGN 
ENTER 0 

*#CRO,KA 

#120, PEETLOG (APPEND? 
#LO1,PEETLOG (APPEND) 

TF HALTEDCFILEA),+GO TO 15 
TF HALTEDCER) GO TO 6 

IF HALTEDC(EF) EXIT 
60 TO 20 
RELEASE *#CRO 

ERASE %a 
ASSIGN 
ONLINE 
RESUME 

#CPO,KA 
«CRO 

60 TO 14 
DELETE DEETDACKBIN 
LOAD BATCHBIN 
oN 4 
ONLINE 

ASSIGN 
ASSIGN 
ASSIGN 
TF NOT 
ASSIGN 
ENTER 
60-T0-3 

#0RO 
#CR81,PROPTS 
4CRZ,AA 
«uCRS,PPTEXTRA 

STRING CHB)=(),ASSIGN *CR3,438 
#1 P0,PEETLOG (APPEND)
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w
n
 

4A 

48 

TA NONE 
TE STRING(%A)2(),G0 TO 20 
RV PFETDACK 
TE NOT FXICPEETLOG),GO TO 18 
LE PEETLOG 
ER PEETIOG 
MAXSTZE 24000 
LOAD INTERACTBIN 
ON 2 
ONITNE #cRO 
ONLINE *LPO 
ASSIGN #CR1,PROPTS 

ASSIGN #CR4,PPTEXTRA 
TE FXIC%A) © ASSIGN *CRO,%A 
TF NOT STRINGC%B)=C), ASSIGN *CR3,48 
IF NOT STRING(%C)=(),ASSTGN *CR5,4C 
TE NOT STRINGCAD)=() ,ASSTGN *CR6,4D 
ENTER 0 
IF NOT HALTEDCFILEA),GO TO 4 
RELEASE *CR2 
TF EXIC%A) FER KA 
ASSIGN *CP0,%A 
RESUME 
Go 70 3 
TE NOT HALTEDC(PROPT),GO TO § 
RELFASE *CR4 
RELFASE ¥CR4 
ASSTGN #CR1,PROPTS 
ASSIGN #CR4&,PPTEXTRA 
TF STRING(%C)S(),G0 TO 4A 
RELEASE «CRS 
ASSIGN *CR5,%C 
TE STRING(AD) 200,60 TO 48 
RELFASE *CR6 
ASSTGN #CR6,%D 
RESUME 
GO To 3 
IF NOT HALTEDC(USRPT),GO TO 6 
REIL FASE #CRB 
TE STRINGC%R)S(),G0 70 9 
peer?ren ufolt ¥R 

MACRO inPPEET READ



GO To 3 
6 IF NOT HALTFDCEXIT), GO TO 8 

DELETE INTERACTBIN 
OA LOAD ECHOERRIN 

ASSIGN #CRO,%A 
ASSIGN #1 P0,PEETLOG (APPEND? 
ENTER O 
LE PEETLOGe+LP 

extr 
& TF NOT HALTEDCEQCAL),GO TO 9 

RELEASE «CPO 
COPY PEETPACK+NPACK 
ASSTGN #CPO0,NPACK (APPEND) 
RESUME 
60 TO 3 

9 _DFLETE INTERACTBIN 
TF NOT HALTED CER).G0 To 10 
IF NOT HALTED (FE), GO TO 10 
GO-TO 64 
ENTT NPACK 
Te 
rf FINTSH 
€ 
E 
SPF, C%ARINY 
TF PRECITR),GO TO 14 
WAFORTRAN PROG NPACK,OWNPD+ LIB sECP0750, EXECUTIVESUB,= 

LIP sECPO750,MODELSURS,1 18 :ECP0720.PHYSUBS r= 
LTR +ECO0750, THERMOSHBS,= 
SAVE 4F,NORUN, EXIT 
60 70 12 

VA TR_FXECY¥E)-G0 TO 12 
UAFORTRAN PROG NPACK,OWNPDrLIB »ECPU75U,FXECUTIVESUB,= 
tA “CLA LIBR :ECPN750.MODELSUBS+ LIB SECPO0750.PHYSUBS += 
Le +ECP0750,. THERMOSUBS,= 
SAVE %F,NORUNSEXIT 

12 Loan 4F 
ASSTGN *CRO,%A 
ONLINE LPO 
ASSIGN #1 P1,PEETLUGCAPPEND) 
eNTee O



RELEASE *CRO 
FeASF XA 
ASSTGN #CP0,%A 

RESUME 
13 IF HALTEDCER)+GO TO 7 

DELFTE ¥F 
LOAD INTERACTBIN 
ON 4 
ON 2 
60 To 1 

20 np n.YOI HAVE NOT ASSIGNED A DUMP 

DP O,FILE NAME, 
pe O,PLEASE DO SO AFTER THE MACRO 
D2 O.NAME AND RECALL THE MACRO, 

EXryT 
21 pe 0, FRROR tN LIBRARY COMPUNENT NAMES GIVEN 

DP O,EITHER YOU HAVE GIVEN WRONG NAMES? 

DP O,0R YOU FORGOT TO ASSIGN AN 
DP O-ADNDITIONAL DATA FILE NAME, 
pP O,PLFASE CORRECT vOUR ERROR 
D2 O,AND RE-ENTER THROUGH PEETUPDATER 

EXtTr



1B 

4A 

4B 

TA NONE 
TF STRING(%A)S(),60 TO 20 
PV PFETPACK 
IF NOT FXICPEETLOG),¢O TO 18 
LF PRETIOG 
ER PEETLOG 
MAXSTZE 24000 
LOAD INTERACTBIN 
ON ? 
ON 4 
ONLINE «CRO 
ONLINE #LPO 
ASSTGN #CR1,PROPTS 
ASSTGN *CR4,PPTEXTRA 
TF FXIC%A), ASSIGN *CR2,%A 
TE NOT STRING(%B)=(), ASSIGN ¥CR3,4B 

TF NOT STRINGCKC)=C(),ASSTGN *CR5,40 

IF NOT STRING(%D)=C(),ASSIGN #CR6,AD 
ENTER 0 
TF NOT HALTFDCFILEA),GO TO 4 
RELFASE +CR? 
TF EXIC%A) CER %A 
ASSIGN *CP0,%A 
RESUME 
Go To 3 
TF NOT HALTFDC(PROPT),GO TO 5 
REL FASE *CR4 
REIFASE *CRG 
ASSIGN #CR1,PROPTS 
ASSIGN #CR4,PPTEXTRA 
TE STRING(%C)=¢),60 TO 4A 
RELFASE *CR5 
ASSIGN #CR5,%C 
TE STRING(4n)2(),G0 TO 48 
REI FASE *CR6 
ASSIGN *CR6,4D0 
RESUME 
GO 710 3 
TF NOT HALTFDCUSRPT),GO TO 6 
RELFASE #CRB 
ee 

MACRO IND PEETUP



RESUME 
Go To 3 

6 YE NOT HALTEDCEXIT), GO TO 8 
DELFTE TNTERACTBIN 

OA LOAD ECHOFRAIN 
ASSTGN #CR0,%A 
ASSTGN #1 P0,PEETLOG (APPEND? 
ENTER 0 
LE PEETIOGr¥LP 

EXIT 

8 TF NOT HALTEDCEQCAL),GO TO 9 
RELEASE *CPO 
CODY PEETPACK,NPALK 
ASSTGN +CP0,NPACK(ADDEND) 
RESUME 
GO 70.3. 

9 DELETE TNTERACTBIN 
TF NOT HALTED (CER),G0 To 10 
TE NOT HALTED CEE), GO TO 10 
GO TO 6A 
ENTT NPACK 

TE 
Teé FINTSH 
& 
gE 

SPF, (KARIN) 
TF PRECI1R)2,GO TO 14 
UAEORTRAN PROG NPACK,OWNPDrLIB :8CP0750,FXECUTIVESUB,= 

LTR SECON750,MODELSURS, [1B :ECP0750.DHYSUBS += 
LTR 2ECD0750,THERMOSHBS,= 
SAVE XF,NORUN- EXIT 
G0 TO 12 

14 TRE ENICKE) 6GO TO 12 
UAFORTRAN PROG NPACK,OWNPDre LIB :ECPU750, EXSCUTIVESUB,= 
tra *¥CL1ad LTB :ECPO 750. MODELSUBS+LIg tECPO750.PHYSUBS,~ 
LIR +6C00750.THERMOSUBS, = 
SAVE 4F,NORUNP EXIT 

12 LOAD %F 
ASSTGN *CRO,%A 
ONLINE #1 PO 
ASSIGN #1 P1,PEETLOGCAPPEND)



TF NOT HALTEDCFILEA),GO TO 43 
REIFASE *CRO 
ERASE %A 
ASSTGN *CP0,%A 
RESUME 

13 1F HALTEDCER)+GO 10 7 
NFLETE “FE 

LOAD INTERACTBIN 

ON 4 
ON 2 
G0—To-4 

20 pp 9,YOU HAVE NOT ASSIGNED A DUMP 
pe O,FIie NAME, 
De O,PLEASE DO SO AFTER THE MACRO 
DP O,NAMF AND RECAL) THE MACRO, 

EXIT 
21 pp O,FRPOR IN LIBRARY COMPONENT NAMES GSTVEN 

De O, EITHER YOU HAVE GIVEN WRONG NAMESe 
DP 9,0R YOU FORGOT To ASSIGN AN 
DP O, ADDITIONAL DATA FILE NAME, 
DP O,PLEASE CORRECT yOUR ERROR 
NP 0,AND RE-ENTER THROUGH PEETUPDATER 

EXIT



= 

TA NONE 
TF MOP,RP CF,OL,LS 
MAXSTZE 24000 
LOAD PROPBIN 
ONLINE *CRO 
ONLINE *LPO 
ASSIGN «CR1,PROPTS 
ASSIGN *CR2,PPTEXTRA 
ENTER 0 
IF HALTEDCPROPT),GO TO 2 
RELFASE ¥CR4 
RELFASE #CR2 
ASSTGN #CR1,PROPTS 
ASSIGN *CR2,PPTEXTRA 
RESUME 

60 T0 1 

MACRO PROPACK



Property Data File 
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