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ChemSep - Another Software System for the Simulation of

Separation Processes

By Harry Kooifrun and Ross Taylor
Department of Chemical Engineering
Clarkson University

Potsdam, New York 13692-5705

UsA

ChemSep is our name for a suite of programs that perform
multicomponent separation process calculations. This articlke
presents a brief description of ChemSep iogether with some
illusrations created by the package.

Design and simulation of multicomponent separation
processes such ag distillation is an important part of modemn
chemical engineering. For about three decades now such

calculations have been carried out using computer programs
that attempt o solve the eguations that model distillation
operations, the so-called MESH equations (see, for example,
Henlay and Seader, 1981). The M eguations are the Material
balance equations, the E eqguations are the Equilibrium rela-
tions, and the H equations are the entHalpy balance squations,
The § equations are the mole fraction Summation equations.
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Figure 1
McCabe-Thicle diagram for disullation of ethanol-water mixiure. Column has 13
stages including a rotal condenser and a pantial reboiler,
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Figure 2
Liguid composition profiles for extractive distillation of acetone,
methanod, ethanol, waler sysiem.

There can be few ather mathematical models inany branch
of engineering which are so well suited o compuler soluthon
and that have prompted the development of so many truly
different algorithms, Since the late 19505, hardly & year has
gone by without the publicaton of at least one (and usually
mioae than one ) new algorithm (Seader, 1985}, The evolution of
alporithms for solving the MESH equations has baen influenced
by, among many other things, the availability (or lack) of
sufficient computer storage and power, Not so very long apo
a disillation colamn simulation had w be performed on a
mamframe or mini compuler, Howewes, the remarkable -
crease in the capahilities of personal computers throughout the
1980s has meant that distillation colomns ofien can be effectively
simulated an such machines.

Our o interest in computer simulation in general and of
distillation in particular is due in part 10 te face that we find
distillation caleulations quite fascinating. We are invelved with

students who need (o simulate distllation operations either as
partof a course on séparation processes or as part of a large scale
design project that all stedents muost do in their final year of
study, In the past these design stdies were performed with
simulation systems that were installed on @ mainframe com-
puier,

In our view, much of the software capable of solving
distillation problems that existed when we were planning
ChemSep was not suitzble for use in the firsl underpraduate
course that deals with stagewise separation processes, For one
thing, the comprehensive flowshesting packages of the time
lacked imerfaces thal were as casy to use and as flexible as we
thought they could be. Tn addition, very few such programs
could be run on the kinds of computers that smdents might
possess, Finally, most such programs were not available at
prices fow encugh for students 1o acquire their own copy,

Page 2
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Figure 3
Quaternary dizgram for extractive distillation sysiem in Figure 2.
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Figure 4
MeCabe-Thiele diagram for separation of methanol-water mixture,
Column has no reboiler and heat is supplicd by open sieam,

CACHE News Page 3



With these (and other) thoughts in mind Amo Haket and
ourselves began the ChemSep project in Febroary 1988 at the
University of Technology in Delft (TU Delft) in The Nether-
lands, Yersion 0.92 of ChembSep was first introduced 1o
graduate and undergraduate level students at Delfi in Septem-
ber 1988 by Professor Hans Wesselingh of the TU Delft
{presenily at the Rijks Universiteit Groningen in The Nether-
lands}. The use of Cherdep by Professor Wesselingh in the
courses he taught was of enormous value 1o us in improving the
PTOgTAmS.

As aresult of the success enjoyed by the program during
ihose first courses at Delfi, we continued w develop ChemSep.
A serics of improved versions (numbered 1.0 0 1.5) was
developed by Amo Haket and Harry Kooijman in Delft and
Ross Taylor in Potzdam, New York, This development would

have been difficult if it were not for the international computer
networks that allowed oz 10 hold intercontinental compuaterized
conversations and exchange working programs. Many pagesof
electronic mail testify 1o our progress (and lack of progress)
over the last few years. We find it interesting to kook back on
our mail and discover the things that we argued abouot 5o long
ago in our efforts w make things “just right™,

In March 1991 we began writing ChemSep 20, This
version is a completely new sel of programs and data files with
many new and inproved featares. Version 2.0 was first used in
courses at the University of Amsterdam and at Clarkson Uni-
versity in Powdam, New Yark in September 1991,

Some of the features of the student edition of ChemSep 2.0
are identified in Table 1.

Features of Stedent Edition

Interactive interface with menus/spreadsheets/windows
Equilibrium flash calculation program

Equilibrium column simulation program

A wide variety of thermodynamic models (see Table 2)
Library of physical property data for 189 components
Advanced component selection progedires

Extensive contexl sensitive (hypertext-like) help system
On line technical backgroumnd

Drata entry can include algebraic calculations and units
Unil conversions

Automatic checking for missing input

Degrees of freedom analysis

‘Warnings for difficult specifications

Key ratio diagrams
Profiles can be mixed on the same diagram

Macro language
Built in file viewer and text editor

Mouse suppont

(recursively by name, formula, strocture, property value and more)

Composition, flow, temperature, and stripping factor profiles displayed graphically

McCabe-Thicle diagrams (even for multicomponent sysiems)

Right triangular diagrams {for three or more components)

Tetrahedron diagrams foF 4 component systems (Can be rotated)

Giraphs are fully configurable {line and point style, color, etc.)

Tabular cutput can be edited, then printed or saved in a text file
Spreadsheet files can be printed in ASCI text or Lotus WE1 formats
Many printers/plotiersfdeskiop publishing formats supported (see Table 3)

System Reguirements

IEM PC or PC compatible using DOS 3.0 or higher
640 kB 1oal RAM memory

1 MB disk space

Hard disk very strongly recommended but not required
Math coprocessor recommended but nol reguired

Tahle 1
ChemSep Features and System Requirements
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O of the requirements for any program like ChemSep is
Lo have: a built-in collection of methods for estimating ther-

modynamic properties. A lstof property models incorpocated
into ChemSep is provided in Table 2.

K-value Models Enthalpy
Raonlt's law Mone
Equation of State Ll
Ciamm-Phi Ideal + Excess
DECHEMA Polynomial
Chao-Seader
Polynomial
Equations of State Activity Coelficients
Ideal gas law Ideal solotion
Virial Scatchard-Hildebrand (+/-Flory-Hoggins)
Redlich-K wong Margules
Soave-Redlich-Kwong (SEK) Wan Laar
APIL-SREK Wilson
Peng-Robinson NRTL
UNIQUAC
UNIFAC
Vapor Pressure
Antoine
Extended Antoing
DIPFR. polynomial
Reidel
Lex-Kesler
Table 2

Thermoedynamic and Physical Property Models

ChemSep was created specifically w be useful in univer-
Sily courses on stagewise operations but can be (and i5) nsed by
professional engineers in industry. The software has also been
uzed in undergraduate and graduste courses on thermodynam-
is and design. The software was designed o be casy to use by
students with no experience of enginsering software while
having sufficient flexibility and power 1o appeal 1o expent
users, In pursuit of these objectives ChemSep feamres a men-
driven, user-friendly imterface with an integrated help system
and an autopilot mode that leads the novice wser through the
dats input phase, Expent users, however, are not forced o
follower the path talen by the autopilot but can procesd o enter
data in any order they wish. ChembBep allows users 1o assign
special functions to certain key combinations and this can be

of considerable help in developing a personal, more efficient
way of working within ChemSep.

ChemSep runs under DOS 3.0 or higher with 640 kByees
of installed RAM memory, The woal disk space required is
arcund 1 Mbyte for a basic ChemSep setup. However, if you
install all the video and printer drivers you will need shout 2
Mbyte. ChemSep can be mun from floppy disks but we do not
recommend that. ChemSep's interface and caloulation pro-
grams are entirely separate and are loaded into memory as
needed. Thig takes some time to aceomplizh from a foppy
disk-based system, A math-coprocessor is not required but
ChemSepwill use itofone i present in the computer. Ifnothing
clse, running a distillation simulation on & machine with no
coprocessor willl make you wish that you had onc,
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Figure 5
McCabe-Thicle diagram for distillation of scetone - sopropanol
mixture, Note the use of specified Murphree efficiencies and the
poor location of the feed stage,

Tables of results are displaved in a window that can be
edited before dinecting the output i a fleor ia printer. Graphs
arecompletely configurable by the wser, ChemSep supports many
different output devices as shown on the following page in
Table 3, ChemSep can also print graphical outpot in several
different graphics formats used by deskiop poblishing or major
word processing soltware packages (see Table 3 again). The
illusirations that acoompany this amicle were peinted in Word
Perfect Graphics format, imported into the word processor of
that name and printed with no further editing.

CherSep 2.0 15 the result of wo many hours of coding,
testing and recoding in our “free” time, Tt consists of four

exccutable Gles plus a auwmber of small data fles for recording
various bits and picces of information. The driver and
interfaceare written in Turbo Pascal (version 5.5} and involve
around 30,000 lines of code. The {lash and column simulation
programs {FLASH2 and COLZ2) are written in standard Foriran
T7. The source code is approximately 23,000 lines in length.
The code has been developed on Zenith Z-248 and 2-386
inierocomputers with the help of the F77 and FT7,/386 compl-
ers (versions 8.5) from WATCOM., The source code for the
column and flash calculations has also been successfully com-
piled (unchanged) and executed on DEC YAX computers and
on Sun Workstations,

Page 6
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Primters/Plotters Supported

Deskiop Publishing File Formats

Epson 9-pin dot matrix
Color Epson 9-pin dot matrix
Epsom 24-pin dot matnx
Color Epson 24-pin dot inateix
TBM Proprinter X24

IBM Quistwriter

Toshiba 24-pin dot matnx
Okidaa ML-92 dot matrix
Lasgerles 11

Laserles IIT

Diesklet

Color Desklet

PainiTet

Postscript

Hewlett-Packard TO90
Hewlen-Packard 7470
Hewlen-Packard 7475
Hewlett-Packard 7550
Hewlet-Packard 7585
Hewlen-Packard 7595

Z8af PCX

Windows 3 BMP
GEM IMG

TIFF compressed
TIFF uncompressed
AMNSICCM
AuoCAD DXF

Video Show

Ward Perfect Graphics

Table 3

Output Devices Supporied by ChemSep

S1age numbar

10

0.4 0.8 0. 1.0
Ligeld composlilfon {u)

Composition profiles in the distillation of n-Butane, n-Pentane, n-Hexane, and n-Octane, Column

Figure &

has 30 stages, feed to 15, sidedraws from 10 and 24..
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The numerical method used in COLZ and FLASHZ tosolve
the mode]l equations is a simultaneous cormection method in
which all of the equations are solved simulianeously using
Mewton's method. Simultancons correction methods require
the panial derivatives of all equations with respect to all
variables. This means evalpating the partial derivatives of
thermodynamic properies with respect 10 composition, Wem-
perature and pressure. Al partial denvatives, with the excep-
tion of the temperature derivative of excess enthalpy, are

computed snalyrically.

We try o improve the ChemSep soltware as Gme permits
and updates of our sofiware will appear on a regular basis as new
features are added. Next year, for example, there will be a
significant new release with the sddition o ChemSep of amodel
hased on mass transfer principles, the noneguilibriom mosdel of
Knshnamurthy and Taylor {1985). We welcome suggestions
for new Features and improvernents and will try to incorporate
as many new ideas as possible.

K1

Figure 7
Quaternary dingram for distillation of n-butane, n-pentang, n-hexane, and n-octane. The example
is hased on Exercise 15-28 in the texthook of Healey and Seader,
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Anonymous FTP Servers

By Sangrae Kim, University of Wisconsin

Anonymous FTP servers have become a popular vehicle
for distributing a hostof products, from public domain software
and shareware, o reprints of technical reports.  This article
provides & briel introduction suitable for the typical user,
Issues such as how 1o set up an anonymous FTP server will not
be addressed.

Readers may already be acquainted with FTF {file mansfer
protocol) available as part of the Unix operating system. A user
with accounts on two different Unix computers (le1s ¢all them
here and eternity) may transfer a file from here o
aternity by first logging on 1 eternity and (yping:

ftp here

Wameg (eternity:prue): prue

231 Pagaword required for prue
Password: prue’s-—password

230 User prue logged in.

fLp> get Caps.memo

200 PORT command succeszful,

150 Cpening ASCII mode data

226 Transfer complete.

local: taps.memo remote: taps.mand
20577 bytes recelved in 0.07 seconds ...
ftp> bye

In the above example, the compuier prompis are denoted with
Ivpewriter fonts, while user inputs are in itnlic fonts.

The essential wlea of anonymous fip is that the user ac-
counts and passwords are not required. The wser's account s
replaced by the generic account name anonymows, The fol-
lowing example ilustrates how anyone on the Internet network
may obtain a copy of the ereata sheet for Microfvdrodyramics.
Again, the two fonts differentiate computer prompis and user
mpul.

ftp deowg.cae.wisc.edu

Connected to doug.cae.wisc edw.

220 dpug FTP server ... ready.

Hame [doug.cae.wisc.edu:stkim) r dnenymous

331 Guest login ok, send ident as password.

Password: anything-preferably-your-name

230-User fLp: working directory set TO ...

230 Guest login ok, access reatrictions
apply.

frtp> od pub/microhydro

200 CWD command okay.

ftp> get erratsa.txt

200 PORT command okay.

150 Opening data connaction for errata.txt

228 Transfer complete.
local: warrata.txt remote: errata.txt
1611 bytes recelved in 0.0B2 seconds

Here are two more illustrative examples:

ftp nic.ddn.mil
Connected to nic.ddn.mil,

220=-welcome to the MNetwork Information
Center

Login with... ‘tanonymous”™ and passwocd
“gquest”™

You may change directories to the follow-
ing:

ddn-news - DDN Managemant Bulletins
damain = Root Domain Zone Files

iasg — IETF Steering Group

jetf - Inkernet Enginesring Task Force
internet-drafts - Internet Drafta
netinfo - NIC Information Files
netprog — Guest Scftware (ex. whois.c)
protocols = TCP=IP & Q351 Documents

rfc = RFC Repository

sce — DDN Security Bulletins

atd - Internet Protocol Standarda

220 And more!

Hame (nic.ddn.mil:atkim): asncnymous

and so forth,
Our third example retrieves the list of PYT Awards for
1991 from the NSF anonymous [ip server.

ftp stils.nsf. gov

Connectad to stis.nsf.gowv.

22¢ stis.nsf._gov FTFP server

Mame (stis.nsf gowv:stkim): anonymous
331 Guest login ok,

send your E-Mail address as password.
Fassword: put-your-email-addresa-<here

Page 10
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230- Guast login ok, access restrictions
apply.230 Welcome to the 5TIS System

fep> get pyifl

200 PORT command successful.

150 Opening ASCII mode data connection .,

226 Transfer complete. N
local: pyi%l remote: pyifl Numerlcal MEthnds
gz;:ﬁbﬁi‘tes received in 1 secands .., fnr Prnblems WIth
The filename pyi91 was determined by applying the Unix *1s° M o ng Frﬂ ntE
command Lo et a listing of all the files (there are lots of files in h}'
all} in the direciory. :
There are now literally thousands of anonymous fip servers Bruce A. Finla yE on
in the US A and bevond containing a veritable smorgasbord of
software packages: plotting routines, 3-I graphics and visoal- — e — Sow the s methods
ization packages, spreadsheets, symbolic algebra programs, NE W it
compilers, desktop publishing sollware, and yes, even some Finlie IHTerence
nifty games. The only way tokeep trackof them is with the help _ -::'.::::hﬂ
of (what elze?) anonymons fip servers! PR —
Readers may search and retrieve a particular softwars Highilgive: b i g
package using the archic program (developed by Alan Emtage v yierinel [ snSrir
and Perter Dentsch of MeGill University) to query a ceénteal Agplhatken of best melhods b many Nalds THI& EXD
database that contains the contents of all known anonymous ftp Eirig it Wleramy
servers, For example, to track down the availability of the G eiymer fiow« parially sl weaied Mo Ealar-Lagrange
y‘.ll.[[.lll'lt pmu“g Mkﬂﬂﬂ. tm: B33 papes, bandorwer, with corepoer peegram o § Muciniosh disienr,
OO0 plad 5400 poslage snd kanding, wabesd for prn-pa id cnders
archis <k EFCH-E.JIN.f.BdH gﬂﬂp.llﬂl‘ W s ngron s msikbests add 2% salon tan. ISEN 0-5630T65-0-|
<7  Ravenna Park Publishing, Inc.
on your computer. The machine at the University of Nebraska | 4 Zoly e Ave. M, £
- Lincoln will retorn a Fist of ftp servers that have gnuplot / 20n-524-3375 T s

distribution sets. The archie program itself s available from
archic.unl.edu &y drerymows fip server!
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Name Servers: or Electronic Mail Made Easy

By Sangtae Kim
University of Wisconsin

Marme servers are used o map host names to host addresses
onthe Inteenet. They are also nsed to map host addresses o host
names and 1o route elecronic mail.  Perhaps the following
summary of life before name servers best il lustrates their ptility.

There are those who embrace electronic mail and wonder
howe life was possible before it was invenied, and those who
refuse w open yet another channel of communications (¢laim-
ing that they already get too much *regular’ mail). Somewhers
in the middle are the masses that see the merit of electronic mail
and would even use it occasionally, bt are scared away by the
formidable routing protocols.

Refore name servers came into widespread vsage, senders
had to give the roating from source o destnation Complers,
with the details depending on the mail pretocol employed (see
the Fall "89 and Spring "90 issues of CACHE News), 1t was not
unusual for addresses of intermational colleagues to take up the
entire line {80 characters). For example, during the period 1988-
@0 when T was writing Microhydrodynamics, my electronic
mail o my co-asuthor Seppo Karrila had 1o be addressed as:
Bbos=ie . maco. wiso ach Boumyren. cuens, ochy :XRY abo £1,
This routing told my computer to send the message 1o the Vax
at the Madizon Academic Computer Center, which would then
forward it w cunyvm, a major gateway machine st the City
University of New York. This machine would see 1o it that the
message was delivered 1o the appropriate computer at Abo
Akedemi in Finland. Note that in addition to knowing the
usemame (X'} and namey/address of the destination computer
(Y, the sender had 1o specily two galeways., 'When [ update
miy hosts table (discussed below) on my workstation with the ip
number for conyvm, | was able w shorien this 1o:
Bocunyvm. cuny.edu: XEY , abo “Ei

Even maintaining a "domestic mail” link between Unix
workstations on the Intermet system was quite arduwous. The
worksiation owner (or at least his ar her praduate students) had
termaintain a ‘hosts” whle with the ip name and number of each
destination computer, For example, during the penod 1986-940,
my workstation appearsd in hosts wables as: 128.104.170.10
flossie.cheowisc.eda, The nomber 128 identifies the country
(USA)Y, 104 the institution {University of Wisconsin), 170 the
campus building, and the last number identifies a particalar
computer, Theipname inreverseonder specifiesthe networktype
(edu), the instimtion {wisc), the department or subunit (che) and
the name of the compater (flossie). [Fa fmiend called wannounce
his or her new electronic mailbox, either the hosts table had 10
e npdated with this new information, or themessaged had 1o be

routed through a gateway machine (which hopefully had anup
tho dade hosts table).
Mumbers an dnames would change frequently for various

reasons including:
+  Proliferation of new computers and removal of chso-
lete computers.

«  Movement of computers from one building to another.

+ TP name changes (changed boyfriend or girfriend),
Only dichard computer hackers would have the tme and
energy o keep such communication lines up 1o date.

Mame servers based on higrarchical names were proposed
in the early 1980° s when itbecame clear that a single host table
would be too large o be practical. the first complete protocol
specification was published in November, 1983 (RFC 883).
RFC stands for Request for Comments.  This ig a series of
documents that describes the Intemet protocols, among other
things. They are available with anonvmous FTP from
nic.ddn.mal. (See the article on anonymouns FTP servers),
Mame servers were operational by 1986, In January, 19492,
727,000 hosts were counted in the domain name sysiem (REC
1296,

The hicrarchical name structure allows the maintenance
of the names o be divided by several sites. For example, from
my viewpoini at the University of Wisconsin-Madison: the
EDLU domain is maintained by the Network Information Center
in Yirginia, WISC_ EDU is maintained by the Madison Aca-
demicComputer Center ant the Compauter Sciences Department,
and the College of Engineering domains are maintained by
Computer Aided Engineering (College of Engineering com-
puter center). There are several narme servers on the Madizon
campus, Each server can answer a query about any name,
although it may have i query other servers o find the data, Al
I have 1o know is that the two servers in the College of
Enginecring are 128.104.41.30 and 128.104.38.25.

The bowom line is that, oday, when [ send internet
electronic mail the addresses are of the form:

username@machine deplinst.domain
where domain is; edu within the USA or au, de, fi, jp, kr, uk,
st Anstralia, Germany, Finland, Japan, Korea, United King-
dom, .), while for BITNET mail, the name servers will
understand: usermameE machine bilael
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Process Simulation in the McMaster Curriculum

By Andrew N. Hrymak and James M. Dickson
McMaster University

The effective nseof computers, especially microcomputers,
is now & required skill by the chemical process industries. The
curnculum issue has changed from whether students need 1o
leam computing skills i how best to incorporale compuler
tools into the undergraduate chemical engineering curriculwm
{Denn, 1986 CACHE Corp,, 1986), At MeMaster, ouf courses
use programming (Pascal or Fortran} and encourage the use of
spreadsheers and wordprocessing packages, Woods (1992)
has reviewed the McMaster curricodum and the philosophy
behind the curriculum decisions we have made. The McMaster
Problem Solving methodology rung from the sophomaore
through the senior years {Woods, 1990; Woods, 1991). In
parallel with the open-ended problem solvingfself-directed
leaming approach, we are developing the use of the different
computer softaare toals through the programme.

Cne of the most powerful computer tools chemical engi-
neers use on a routine hiss is the process flowsheet package.
Traditionally, the use of cxecotive packages for process
fowsheet simukation (such as PROCESS, ASPEN, HYSIM} s
Teft to the senior year design project, The sudems are asked o
leam about the process. ask questions aboot what should be an
open-ended design question and at the same time leam about
the tpols that are available to help solve the subproblems they
will encounter. The design courss is expected to achieve many
educational objectives, Instead, we have opted (o meet the
computer literacy objective in the earlier years of the
programme. The goal is simple - students mst come w0 tink
of spreadsheets and (lowsheeting packages as additional iools
in their toolbox of echniques o solve problems. Students must
leamn when process simulators should be applied, how o
formulate guestions, and how to evaluate whether a computed
answer is reasonable. The effective use of a commercial
florwsheeting package requires time and experience.

Mas= and energy balancing packages have been used in
our curriculum for many years beginming with GMACS. Until
recently, the flowsheei packages were used in a centralized
mainframe/batch mode form, Swdenis would prepare input
files, submit the job and wait {sometimes for a long time) for
resulls, Large computer outputs would be penerated and the
entrails of the simulation examined for guidance about the next
mm, There would always be a next run.  Microcomputers
hecame widely available to the students and we decided o
make the switch o a PC-hased soflware package (Edgar,
1900y, Afier considerable evaluation, we decided o use
HY SIM (Hyprotech) beginning with the sophomone year mass

and energy balancing course and continuing through the senior
design course,

There are differemt levels of expectation for each year in
the programme sbout the types of problems that the stwdents
are expected o handle.

Sophomore Year
Courses - Steady state mass and energy
balances in chemical processes | and Il

Recently the computer component (1 anit of 3) of a
combined problem solvingfcomputer skills course was shifted
into the introductory chemical engineering principles course.
The linking of tutorial and assignment problems w© computer
tools prepares the students in the wse of computers for opera-
tipns analysas and in the design of new systems, For some
processes, programming code models are used, but engineers
prefer to work with  user-fricndly environments such as
spreadsheets and flowsheet packages, 1 is imporsam for
students to be able to solve problems analytically and by
computer o reinforce the basic concepis butavoid the drudgery
of repetitive calculations for further analyses,

Druring the term, there are 13 three hour tutortals. Four
tutorials require the use of HYSIM. The ohiective is o
generalize a problem already solved by hand so thal many
related problems could be solved, Student groups are given
specific varables that they must vary and are required (o use
fundamendals to interpret the results.

Example Problem

Frane a reactor [0 bmolih of pire r-decane eomes outar
2500°C dnd 33 aim prexiure (absolute pressures are used).
The hot gas i mixed adiahatically with 10 000 kenolth of steam
ai 20000 and 10 aim w0 produce a hemid gas stream ar 10 aim.
Wit iz the final outler temperarre? Vary the inlel tempera-
ture and pressure of the hot pax and the flow rate of the steam.
Tabulate for graph) vour resilie of the outle! lemperature as
o function of the abvove variables,

Comments:
After considering using a spreadsheet, the students realize
that they have limited thermodynamic data for these high
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temperatures and pressures and they wm o HYSIM, With
anly abrief introduction o HY S1M, the studems were running
e program with litle difficulty. The students used the
worksheet [eatores of HYSIM to their advantage and werg
easily able i move berween the various HYSIM modes of
operation. Stedents annotmed their PFD (process flow diagram)
with information on variables.

Example Problem

Lige HYSIM to aid the design of a Vapour Compression
Refrigerator operating with working fluid R-12. The compres-
sor, eperaling witk 1% efficiency, rakes in @ saturated
vapour feed ai -38o0f and dischargesat 1280F . The condenser
and evaporaor operate isoharically and the outlel of the
condenser i5 a saturated liguid. Ar ixenthalpic throule valve
closes the cyele. List the thermodynamic properties of the
cyclic and the mass flow of refrigerant reguired and the
cocfficient of performance. Examine she change in the coeffi-
cient of performance by changing the following variohies
(assigred to individual growps); pressure drop in the evapora-
tor, compressor inlel pressure, load on the evaporator, change
to R-22 refrigeran, compressor efficiency, compressor outlet
presiure, pressure drop in the condenser.

Comments:

This tutorial was used as a bonus question on an assign-
ment. The task was todesigna vapour compression refrigerator
an HYSIM and then vary independent variables to ses the
effect on the performance of the cycle. Stwdents learned the
importance of degrees of freedom as they applicd different
specifications. For instance, the flow rateof relrgerant remains
the only unknown until the energy load on one of the units
condenger, evaporator, OF COMPressor) i gpmj.ﬁnd

A tutorial manual for computer instruction is being pre-
pared with 13 computer tutorials, four of which use HY SIM,
fior the sophomore courses.

Junior Year
Courses - Simulation, modelling and
problem solving Mass transfer and
stagewise operations

Studenis receive conziderable exposure to HY 51M in a
Jumior year course combimng simulation and modelling with
prohlem solving. They are also exposed to numerical methods
in & junior year course thal emphasizes mode] building and the
appropriaie use of numencal methods,

The course chjectives for process simulation are:
1. Tabe able wo converia real process flow diagram into

a form compatible with & compater executive program.
2. (Giiven a process to be studied in the course, 1o be able to

explain from fundamentals why the process works.

3. To be sble o complete a computer simulation or design
sudy for processes 10 be studied in the course.

4, To be able to imtegrate the fundamentals from mass and
energy balances, thermodynamics, heat transfer, mass
transfer and reaction kineticgreactor design into 8 sys-
tems understanding of processes.

5. To summarize in writing and verbally the resufts of
activities in this courss.

These objectives are dome n parallel with problem solving
activities, which include; asking questions, broadening per-
spectives, decision-making, group skills, and time project
managemeni.

Example Case Study:

This exercize will invalve the simulation of the fraction-
ation plant for a styrere process based on the dehydrogenaiion
afethylhenzens. [Feed dara, material costs and product purity
data are provided.] Three separation schemes are examined
by the groups (one schere for each group):

Schame |
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T T T
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Scheme I

RemH®
m
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)
o
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5
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Exercise [

Uise the given feed and required product specifications,
for the scheme that has been assigned to your group, {0
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determine;

i) number of theoretical trays, reflux raro, mass and
energy balancers, temperatures and pressures for
edch colgmn in the scheme

ii) energy cost per kg stveene product producedusing
rigorons column models in HYSIM for eack of the
units. Plottemperature flow, and compasition profles
[for the stage-wise variation within the columns,

Exercise If

Two key aperaninp vartables for improving performdance
are; column operating pressure and reflux ratio. For the EBY
& column in your scheme, do a parameter study varying rhe
prezsure and reflux ratio to determine the effect on ener gy cost
per kg siyrene product. The perturbation in pressure and
reflie ratic should sull keep the plant producing products
wilhin rhe product reguirements.

In the mass transfer course, students are exposed o more
complicated distillation problem stalements.

Example Problem

Consider the distillation colunn to separate n-hexane and
toduene. The feed ix 100 kmolth at a pressure of 0.5 atm and
temperature of 63 5776 'C {saturated liguid), The feed com-
pasition is 040 mole % n-hexane and 0.60 mole % wluene.
The overhead product is specified ar 43 2 kmolth iguid (total
condenzer) ai @ pressure of .50 atm. The reflux ratio for the
column is 3,88, The bottoms product pressure is specified 1o
be (155 atm, The column hag 6 ideal plases wirh the feed o plate
three (from the top),

Examune the effecis of changing the following variables:
feed tray location, feed temperature, number of stages, over-
head produce flow rate, reflux ratio.  Change eack of the
variables over a reasonable range to see the influence the
output. Record the output variable and discuss the effect of the
input variables on the ouiput variables.

Mew assignments are being prepared for the junior year
thermadynamics course osing the extensive thermodynamics
library feasures within HY SIM,

Senior Year
Courses - Separations Chemical plant
design Research project

Further problems are studied using HYSIM in the senior
separations course amd in the design and research project
courses. By this stage, the students are comforiable with the
simulation packsge and are able to devole more Gme 10
concentrating on the design problem, Teams of students tackle

propecis for external “clients”, For example, in 1990-21, the
client was Essn Texaco Nanticoke Refinery. The goal was o
assess the effecuveness of the current wastewater treatment
facility and recommend changes in the operation given sirict
new effluent regulations.

Summary

Wehave found that the stedents really enjoy using HY STHL
It is important o inroduce the simulation package as carly as
possible in the curriculum so that students will appreciate the
strengihs and limitations of the computer iools, HY SIM can be
used o enrich most of the concurrent sophomore and junior
year chemical engineering courses. 'We continue to develop
case studies based on textbook problems as well as from
industrial data provided by industrial colleagues.
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Microcomputer Chemical Engineering Programs
(developed by Professors)

Edited by Bruce A, Finlayson, Universiry of Washingron

Have you wondered what microcomputer programs are being used in other chemical engineering curricula? This column
provides a mechanism for University professors (o let others know about the programs they*ve developed and are willing to share
on same bhasis.

The program should be dezcribed by a 250 word description, machine requirements, and ordering information, These
programs should be ready to be shipped oul the door, and should have been tested by stwdents at more than one University, [t
would be helpful if the specific Chemical Engineering course were identified in which the program is useful. The programs will
not be reviewed by Professor Finlayson, nor will they be cerified by CACHE.

Inorder toedit the column efficiently, the submissions must be mada to Finlayson via BITNET , address FINL AY SON@ MAX
or on g disketie in ASCIL He will acknowledge receipt of the submission via BITNET and will send the edited column to the

CACHE oflice via BITNET. Leters cannol be accepad.

The column can only be suceessful if professors submal tedr weiteupe, Let us hear from you!

EZPlot, XY - Turbo Pascal Units (Libraries) for
developing graphical Chemical Engineering
Applications.

D James F. Henley Jr.
Auwbarn University

EZPlod is a graphics unit for plotting functions and data (a
unit is like a subrouting library, but much more powerful), XY
iza unit for fitting experimental data, EZPlot was developed as
a simple, vet powerful ol for visualizing two dimensional
numeric data, functions and calculations, and is used in the
[reshiman Chemical Engineering computer course at Aubuorn.
Students quickly learn wo write Turbo Pascal programs o graph
functions and data. Programs written in Turbo Pascal using the
EZPlot unit will run on any IBM compatible compuater with
CGA, MCGA, EGA, or VGA graphic svitems.

XY was developed for binary vapor liquid equilibripm
calculations in Unit Operations and Thermao [ The primary
procedure in the XY unit is called fit_data and is called in one
statements

fit_data{*cthanol.dat’);

The procedure opens the data file “ethanol.dai™, does a curve
fit of the: data, and produces two functions, Xe(y) and Ye(x), In

a McCabe Thiele Disullation program, for example, the equi-
librivm curve, Ye(x) can be drawn by the EZPlot procedure
dirzrar

draw{Ye);

And in the stage 10 stage calculations, each time the vapor
compasition (x) needs to be calculated from the vapor compo-
sition {y) an the same tray, the Xe function can be calbed:

x= Xelyk

When used igeiher, EZPlot and XY allow a wide range
of Chemical Engineening Problems to be solved with very
short Turbo Pascal Programs. For example, a program (hat
deses a graphical MeCabe Thiele solution uging experimental
WVLE data is only 70 lings, Other programs written by the
anthor using these units include graphing pantial molar prop-
criies, liquid extraction, multi-siage batch distillation, ¥LE
diagrams from Benedict-Webb-Rubin, Redlich-Kwong, Wil-
som, ¥an Laars, and Margules,

More mformation can be obtained from;

Dr. James P. Henley Jr.

Trept, of Chemical Engineering
Auvbam University

Aubum University, AL 36849
INTERNET: henleyi@eng aubum_edu
FAXN: 205 844 2063
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UC SIGNAL: Graphical Configuration of Multiloop
Control System Signals

FPraf. Alan Foss

Swdents can quickly “sketch™ links between measured
and manipulated variables, insert controllers and ather system
elements, and set tuning parameters for controllers, feedforwand
clements, and decouplers. Their system structurg is overlaid
automatically on the screen on top of a process diagram
prepared by the instroctor. Systerm bulding 15 accomplished
easily through mouse-directed commands o make links, (o
insert, move of Temove elements, (0 interrogate connectivity,
and w display andfor modify parameters associated with
process elements. Control systems can be configured both for
[aboratony apparatiss and process simulations, The completed
system is saved in a file and loaded into our real-tinwe contral
system package UC ONLINE (see following listing).

A stedent tmtorial, an instructor reference, and sample
process diagrams are included, Phone and e-mail technical
support i provided. A description of the program features and
its wse in process control education appeared in Chemical
Enginecring Education 25, 126 {19913,

Equipment necded:

(1Y PC/AT or faster, (2} 040k RAM, (3) EGA or better
color display, (4)mouse,

Morth American academic deparimental site license; 3500,

A demonstration disketie is available. Address ingquiries to:

Prof, Alan Foss

Dept. of Chemical Engincering
Univerzity of California
Berkeley, CA 94720

phone (510) 642-4526
FAX (510) 6424778
INTEENET: onlins& gamnet berkeley.edo

= = —

UC ONLINE - verzion 2.1: Real-Tima Multiloop Con-
trol System

FProf. Alan Foss

Almost any imaginable multiloop control system can be
placed in operation on laboratory apparatus or simulated
processes with this easily leamed PC-based computer

program, Multiloop feedback, feedforward, and decoupling
are casily accomplished. Sotoo are gain schedulers, cascades,
overrides, and variable structure systems, System elements at
the wser's disposal are PID controllers (both velocity and
position algorthms), summers, multipliers, dividers, square
roots, high- and low-selects, delays, lead-lags, ramps, and
sinusoids. All may be speedily incorporated intoa full comtrol
system through vse of our ineractive graphics program UC
SIGNAL {see preceding listing).

Process simulations and custom modules can be writlen in
Microsoft (tm) Fortran andfor C and linked with the program
object modules. A distillaton column simulation is availahls
as a scparate license,

Mew features in this version include a screen displaying
controdler varishles and statos in a graphical format, One can
novw bound the mate of change of the output of a controller,
Panel displays of system clement parametess have been en-
hanced. Sinusoidal, ramp, and dead-time variables have been
added. Controllers now incorporate an audible alarm feature.
Dambogging w disk file at vser selected infcrvals has been
added. Simulations can now be run a1 accelerated mies for
rapid evaluation of control system performance.

A student tutorial, a user’s goide, and an instructor's
reference ane included. 'We provide technical suppost for this
prodact by telephone andfor by electronic mail.

This and earlier versions have been distributed 10 some £5
instimtions worldwide,

Equiprent needed:
same as for UC SIGMAL (see preceding listing)
exiepl no mouse is required,

Morth Amercan academic departmental siee license; $200,

A demonstration diskette detailing the major features is avail-
able,

Address inguinies to:

Prof. Alan Foss

Deepi. of Chemical Engineering,
Umniversity of Califomia
Berkeley, CA 94720

phone (510) 6424528

fax (510) 642-4778

INTERNET: online@ garnet. berkeley.edu

BITNET/EARN!NIE/RSCS:ONLINE at
UCBGARNE . BITNET

UUCP: uehvax!gamet berkeley. edu!omline
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WILSOHN - A non-ideal vapour-liquid equilibrium tool

by Dr. R.E. Haves
[rniversicy of Alberta

WILSON iz a software package which performs non-ideal
vapour liquid equilibrium calculations and plots phase dia-
prams. Operations include bubble point, dew point and flash
calculations, Plotting options inclode X vs, Y at constant
temperature or pressure with azeotrope prediction, and X and Y
Vi, pressure or emperatore. The program oses the Wilson
mioddel for the liquid phase and the virial equation of state for the
vapour. The data base provided contains 33 pure components
and may be casily expanded by the user. The program is menu
driven and has onling help available,

This package runs on an [EM PC or compatible equipped
with CGA or EGA graphics. WILSON has been used for three
years in Chemical Engineering Thermodynamics courses at the
University of Alberia.

More information my be obtained from:

Dr. BLE. Hayes

Dept. of Chemical Enginecring
University of Alberts
Edmongon, Albera

TEG 266

INTERNET: userhaye@ mis.ucs.nalberia.ca
FAX: (403)452 2881

The [ollowing programs have been listed in prior editions
of the CACHE News,

1, Vapor compression refmgeration ovcle, Mo, 24 and 25
Stanley Sandler, University of Delaware

2, Compression of an ideal gas, No, 24 and 25, Sianley
Sanddicr, University of Delaware

3. Computer Aided Analysis for Process Systems, No, 24 and
25, Ted Cadman, University of Marvland

4, Discounted Cash Flow Analysis (and Present Worth), No,
24 and 25, Bruce A_ Finlayson, University of Washington

5. Short-cul Distillation and Flash Calculations, Mo, 24 and
15, Bruce A, Finlayson, University of Washington

6. Convective Diffusion Equation (CDEQN), No. 25 and 26,
Broce A, Finlayson, University of Washington

7. Engineering Plot (ENGNPLOT), No. 25 and 26, Broce A,
Finlayson, University of Washington

#. Educational Software for Teaching Process Dynamics and
Comtrol, No, 26 and 27, Patrick Richard and Jules Thibault,
Laval University

9. MIDAS -Microcomputer Integrated Dastillation Sequences,
Mo, 26 and 27, Andrew Hrymak, McMaster University

1 A Rigorous Mulucomponent Multistage Steady-State Dis-
tillation Rating Program, Ne. 27 and 28, E.C. Roche, Jr.,
New Jersey Institule of Technology

11, RESIM. A Reactor Design Teaching Tool, No, 27 and 28,
B.W. Wojciechowski, Queen’s University

12. Real-ime Multiloop Computer Contrel Program, UC
OMNLINE |, No. 27 and 28, by Alan Foss, University of
California at Berkeley

13, Real-time Dynamic Distillation Simulation and Relative
Giain Program , No, 27 and 28, by Alan Foss | University
of Califomia, Berkeley

14, The Kinetics and Selectivity of Consecutive Reactions,
Mo 29 and 30, by Alvin H. Weiss and Reynold Dodson,
Worcester Polviechnic Institute.,

15, Equations of State, No. 30 and 31, by Kenneth R, Jolls,
lowa State University.

16, Thermal Design of Shell and Tube Heat Exchangers, Mo,
31 and 32, by Nurcan Bac and Tlker Oezal, Worcester
Polytechnic,

17, Crptimum Series Bioreactor Design, Mo. 31 and 32, by
Gordon Hill, University of Saskaichewan.

1%. REACT! A Chemical Equilibrium Caleulator, No. 32 and
33, by James A, (OFBrien, Yale University,

19, BioDesigner, No. 33 and 34, by Demetri Petrides, New
Jersey Institute of Technology.
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CONFERENCE ANNOUNCEMENT

Foundations of Computer Aided Process Operations

July 18 - 23, 1997
Maount Crested Burte, Coloradeo

About the FOCAPOQ |l Conference

Process design and processcontrol are well established parts of
chemical engineering ac taoght and practiced a1 universities
and in industry, Such is not the case for process operations.
Hovrever, market pressores are now compelling process op-
eratars o be much more responsive 1o CUsIomer requiremens,
while economic constraints demand that all advances in overall
understanding, system integration and computing capability
ane called upon to achicve this responsivencss most effectively.

The conference is designed to fill a need not met by other
technical comferences and pablications, The conference focuses
on the need 10 establish a new discipline of process operations
within chemical engineering, integrating technical and com-
mercial considerations and o create new channels of com-
munication and interaction betwreen industry and university on
this therne. In depth discussions between university researchers
and industrial practitioners offer many opportunities wexplore
ways to close the gap between theory and practice. Faculty
members will be exposed o the stimulug and challenge of
operational problems in their wider context, and professionals
from industry and government will be sensitized to the po-
tential for fruitful collaboration with universities in research
and teaching. Both proups will see ways 0 enhance the
effectiveness of operations in their environment.

Objectives of the Conference

The conference will focus on computational and computer
related involvement in plant operations in the process indus-
tries, The specific objectives of the conference are:

1.  Toprovide the participanis with an appreciation of
the state of process operations in several of the
process industries, and 1o obtain from industry a list
of future needs and challenges for the research
COmmunity.

2. To present an overview of the state of the art in
theory and practice in a way that is understandable

1o non-specialists and industrial pracutoness.

3. Toprovideaforum for in depth discussion between

university researchers and industrial praciitioners
on the practical challanpges m this field and the
exient 1o which current research directions are
satisfving perceived needs.

4. Toallow an indostrial practitioner io have a betier
understanding of the new wols available from the
research community in order to simulate wider
implementation that can be of cconomic vilue,

5. To simulate the resegrch community 1o focus ne-
search directions via a better understanding of
perceived needs and challenges from the process
mncustries,

The Conference Plan

The conference will be held at the Cresied Bulie
Reson in Mount Crested Butte, Colorado. In the
middle of the Gunnison Mational Forest, the loca-
tion offers a nomber of activities such as rafting,
ballooning, golf, and tennis, In wem, a fee
shuitle ride away, is the Crested Butie Mational
Historic District with quaint shops, art festivals,
concertz, and plays. The hotel s located 210
miles southwestof Denver, and approxinately 28
miles from the Guanison County Airport,

Location:

Conference Dates: July 18-23, 1993
Conference Chairmen:  Professor David W, T, Rippin
Swiss Federal Institute of Tech-
nology (ETH)

Zurich, Switzerland

Dir, John C, Hale
E. L. Du Pont De Nemours & Co.
Mewark, DE 197 14-6090

CACHE News
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Schedule:  Moming and evening paper presentations (2or 3} Session 1:  PROCESS MOMITORING ACQUISI-

with discussion. Afternoons available for infor- TION, ORGANIZATION, STORAGE,
mal meetings, demonsirations, and special pre- AND RETRIEVAL FOR REAL TIME
SEnEtons. APPLICATIONS

Afternoons are traditionally used for informal
discussions and personal recreation. Some addi-
ticnal feature activities will be available wexpand

Monday, July 13 (AM)

and enhance the conference:  software demon- Chair: R.5.H, Mah, Nerthwestern University
sirapions, poster sessions and discussion and
formulation of challenge problems typifying “Data Treatment and Applications™
imporiant issues in process operations, Offers o P. Kennedy, Oil Systems Inc.
contribute to any of these activities may be sent in
the form of 2 1-2 page shstract i CACHE office “Model Based Monitoring™
{or if you prefer to John Hale at DuPong) not laer R.5.H, Mah, Norihwestern University
than January 15, 1993, and M. Kramer, MIT
Duration:  One week of a combination of formal technical Commentator: I Rolling, lowa State University
sessions and informal discussions, panels, dem-
omstrations, ctc. * Session 2: QUALITY MANAGEMENT
Siwes Limited to 125-150 participants, Experience has
shown this is the maximum that can form a wiscisioen S S ik
cohesive I:l'_'l.’j" with the hlgh dcgl‘m of ineraclon Chair: E.D. Gi“ﬁ., Uﬂl\'mi.r}' of sﬂlu.gm'f_. Gﬂ'.l'l'la.l:lj"

that is necessary o reach the conference goals,
Diversity:  Pamicipants are selected from applicants in order mm mgg.w“ TR o
1 cregle diversity in employment (academic, T, Harris, Queens University, Canada
industrial, government), residence (the majonty
of paricipants will be US citizens but an inter-
national cross section is essential both from Eu-

rope and Asia/Pacific), and expenience {a range
from ,gllllil.lill.e- siudent o world class a“pe"s"’]‘ 5255'9!1 3 sﬁFEr'f AND ENWHONMENT

“Total Quality Management”™

Accommodations and Meals Tuesday, July 20 (AM)

Chair: M. Presion, LCL, United Kingdom
Arrangements have been made for special room rates ai ap- - o

pTClemﬂlC1'}' 577 Per I'ILE'H. for a room with two beds. A HLi.\'iﬂ.g with Human E DHC ter Controlled

conference meal package is planned which includes 3 meals a Plants”
cay and all social functons. T. Kletz, United Kingdom
“Incorporating Envirenmental Objectives in Process
Deesign and Operation™
FOCAPO Il Program oy P

Sessiond4: FACILITIES AND PRACTICES TO
ENSURE PRODUCT AVAILABILITY

Sunday, July 18 (PM)

Keynote Tall: Professor Donald Frey Tuesday, July 20 (PM)
Morhwestern University
= Nun_Sl:ady States - A New Manapement Chair: €.F.H. van Rijn, Shell, Metherlands
Paradigm™ Co-Chair; E, "Shima, Japan
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“Total Productive Management in the Refinery of the
215t Century™
(Speaker from Idemitsu Kosan, Japan)

“Managing Reliability and Maintenance in the
Process Indostry™
1. Grievink, K. Smith, Technical University,
Delft
R. Dekkar, Erasmus University, Rotierdam,
Metherlands

Commentator: 1. Finley, Howard Finley Corp.,
Houston

Session 5:  FLEXIBILITY AND INTEGRATION

‘Wednasday, July 21 {(AM)

Chair: G.V, Reklaitis, Purdus University, USA
Co-Chair; T, Umeda, Sukuba Universily, Japan

“Outlook for CIM in the Japanese Process Indusiry™
M. Madono Tonen Systems, and
T. Umeda, Sukwha University, Japan

“Tntegration of Designs, Scheduling and Control™
8. Macchietio, Imperial College, United King-
dom
Speaker from Shell, Amsterdam, Metherlands

“Integration of Monitoring, Dignosia and Unit
Conwred”
V. Venkatsubramanian, Purdue University, and
(. Stanley, Gensim

Commentator: V. Mahalee, Aspen Tech

Session 6: Scheduling

Wednesday, July 21 (PM)

Chair: 1. Grossmann, Carnegie Mellon University

“An Integrated Approach o Planning and Schedul-
ing”
T.E. Baker, Chesapeake Diecision Sciences

“A Gencral Framework for Opiimal Process Planning
and Scheduling”
C.C. Panielides, Imperial College, United
Kingdom

“Leaming to Solve Scheduling Problems - the Robe
of Rigorous Knowledge Acquisition Frame-
work”

LF. Pckny, Purdue University
Session 7: PLANT WIDE MANAGEMENT AND
CONTROL

Thursday, July 22 (AM)

Chair; I, Rinard, City College of New York

Case Smdy Presentation
. Bryant, Imperial College, UK
Session 8:  MAKING IT WORK - EXAMPLES OF

PROFITABLE APPLICATIONS
Friday, July 23 (AM)

Chair: G. Blau, Dow Elanco

“Achieving the Optimom of 3 Multiproduct Chermical
Plant™
T. Helling, B. [} Sousa, P. Grover, Do

*A Modular System for Scheduling Chemical Plant
Production”
D L. Miller, H. Sim_.:h.. K. A. Rogers, DubPont
LF. Pekny, Purdue University

“A Prohability Modeling Methodology for Improving
Process Operations™
5. E. Keeler and G. Blau, Dow Elanco
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APPLICATION FORM FOR FOCAPO Il
COMNFERENCE

In order to limit the confersnce size o preserve an almosphere for creative discussion,
attendance at the FOCAPO™93 Conference will be limited and is by invitation following
receipt of this application form. You will be notified whether you will be able to attend the
conference. Theconference fee of 3595 will cover registration and a copy of the proceedings.
Please complete and send thiz application by November 15, 1992 10:

CACHE Corporation
PB.O. Bax 7939
Austin, TX TRT13-7930

Mame:

Title:

Affiliation:

Mailing Address:

Telephone:

Conference Sessions of Main Interest:

Main Area of Research Interest:
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Announcements

MicroMENTOR - A Package for Network
Management of Instructional Sofware

By Brice Carnahan, Universiry of Michipan

MicroMENTOR consizis of three functionally different
software suites: (1) Sysiem management sofiware; {2) Module
(lesson) anthoring software;, and (3) Instructional modules
prepared with the aunthoring software,

The System softearc supports neteotked management
and delivery of almost any educational resource on IBM PC
and compatible computers operatng under DOS or O8/2.
Processed materials may consist of individual DOS line
commands, executable and batch files, and cducational
“modules” (lessong) for computer-assisted instruction (CAT).
All files created as a result of user action are maintaned in
protected MicroMENTOR user directories on the metwark
server(s).  MiccoMENTOR Controls access to all system
resources (by both individual vser accouny/passwond and pri-
arity sccess level) and automatically compiles statistics on
resource use by individual students and groups of students
{&.g.. aclass or department).

Instructional modules can be prepared using a IBM-
compatible CAI packatge such as Unison and Quest. In
addivon, the MicroMENTOR authoning software can be psed
1o prepare MicroMENTOR instructional modules containing
submodules whose presentation is mena driven. The student
can access (1) tuorials, “lecwresfrecitations™ that allow for
studentintzraction through different logical pathways.of almest
any complexity; (2) examinations or quizzes, in which all of a
student’s answers may be saved 1o server files and latcr
retrieved by an instructor (nmerical, mualtiple cholce, truef
false, and simple texteal - but not essay - responses may also
be graded automatically; and {3) application programs, which
may demonstrate any of the modole wopics (for example,
through simulaticns).

Several MicroMENTOR modules for use in chemical
enginecring courscs andfor  as generic tools for numerdcal
mathematicsand functional optimization are also available:
1. FLOWSIM  a. Interactive process flowshest generator
b.Steady-state  process  simolator

(materialbalances only)

5. LINEG Linerar equations {LU decomposition)

6. NEWRAF  Simultaneous nonlinear design equations
{more vanakles than
equation) by (damped) Newton-Raphson/
Marguards

7. RE4 Simulianeous nonlinerar ordinary differen
tial equations (dth-orderBunge-Kutta)

8. LINPRO Lincar programming

9. UNLP1 Unconstrained nonlinear programming

{Davidon- Flewcher/Powell/Broyden)

For information about availability and cost of the
MicroMENTOR soltware, write

Prof. Brice Camahan
Chemical Engineering Dept.
University of Michigan

Ann Arbar, ML 48100,

AspenTech Makes Available University
Licenses for ADVENT Pinch Technology
Software

By Su Abmad, Aspen Technology Inc.

ADVENT is a state-of-the-art. software ool for applying
process integration using Pinch Technology. 1t is used by
several large engineering and operating companies around the
world b design for savings inenergy and capital. Itis also used
by soane universities in their teaching and research of subjects
in process synthesis, process design, heat integration, retrofit
miethods, el

ADVENT is a highly graphical and highly interactive
tool. Ttcontains all of the features necessary for applyving Pinch
Technology, including:

+  Targeting (encrgy and capital), Composite
diagrams, Multiple utiliges

*  Hem and Power Systems (Fumnace,
Refrigeration, Turhines)

2. MCCCABE  Mecabe-Thiele binary distillasion »  Heat Exchanger Network Design

3. PONCHON  Ponchon-Savarit binary distillation +  Heat Exchanger Network Simulation and
4. ROMBERG Romberg integration Optimization

CACHE News
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Announcements (continued)

ADWENT also has an intcrface w the ASPEMN FLUS
process simulator, This is powerful for analyzing process
muodifications and ohaining stream information including
physical properties,

A major new release of ADVENT, Version 4.1, was issued
by AspenTech in April this year and incorporates many of the
recent advances in Pinch Technology, New featires include
enerry disgrams, shaftwork targets, moltiple utilitics optimiza-
tion {with heat and power systems), and multisteam heat
exchangers, In addition, data management and program navi-
gut'u:ln are greatly simplified, and on-line help 15 substangally
enhanced.

ADVENT runs under Unix with X-Windows and Mouf,
and 1% currently available on either 386486 PC or DEC-
Stations. A version forthe Sun 4 sparcstation is planned for lae
1963,

AspenTech s currently promoting the ADVENT software:
o the increasing mumber of universities which conduct teach-
ing and research of process integration or process synthesis,
Only a nominal fee is requested by AspenTech for the Univer-

sity License of ADVENT, and this is imended to cover the cost
of media, distribution and some suppor.

AspenTech recognizes that Pinch Technology is becoming
a standard part of design teaching and research, The purpose
of our University Program is [0 increase the classroom experi-
ence with using snch methods inorder to improve productivity,
and to encourage Ré&D projects which emphasize computer-
aided process design work.

For more information on obtaining an ADVENT University
License, pleass contact:

Suszan Palumba

Aspen Technology, Inc.
251 Vassar Strect
Cambridge, MA 02139

Phone (617) 497-9010
Fax (617) 497-7806
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ORDER FORM

CACHE Process Design Case Study Vol. 6
Chertical Engineering Opiimization Models with GAMS

The ohjective of this case study is 1w provide a set of chemical engineering problems to supplement optimization courses at both
the undeepradisate and praduaie level. This case study shoald also be useful in othercourses and to practicing engineess 10 learm
about GAMS and its applications,

(Gamsis an algebraic modeling system in which the user need not be concerned with details of providing the interfaces with various
optimizationcodes, Instead, the GAMS environment allows the user o concentrate an the modeling of problems, which ultimastely
18 the main skill that is required for the successlul application of oplimization in practice. This case study covers applications at
various levels of complexity in the following areas: (a) Planning and scheduling of batch and continuous processes, (b Chemical
and phase equilibrium, () Design of heat exchanger networks, distillation columns and basch processes, (d) Synthesiz of reaction
paths, heat exchanger networks and distillation sequences, (e) Optimization of dynamic and distributed parameter models. These
problems are modeled as linssr, nonlinear and mixed-integer optimization problems.

This casze study describes in detail the formulation and solution of a wotal of 22 optimization peoblems that cover the different areas
cited above, Exerciscs are also given for cach problem. In addition, the case study includes:

a) Special student version of GAMS for IBM-PC and compatbles in 3.5" diskettes. The MINOQS, Z00OM and
DICOPT++ codes are included in this GAMS version which can handle problems with up to 1000 noenzero elements
in the Jacobian matrix.

b  GAMS input files for all the problems; these are extensively documented.

¢} GAMS User's Guide.

This case study has been prepared by faculty and swdents from Camnegie Mellon University, Northwesterm University and
Princeton University under the coordination of Ignacio E. Grossmann. GAMS Development Corporation, the Licensing
Technology Office at Stanford University, and XMP Optimization Software have donated the compuler software for this case
study.

5SS DESIGN CASE STUDY VOLUME 6
sering Optimization Models with GAMS”

. m@Eolﬂar in-rrn tg

_ *:ﬁtz-lE Gufpwatbﬂ
G P.O. Box 7939
G Austin, n?ma*mas
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POLYMATH Order Form

If you decide to ohtain POLYMATH for testing (see form below), please be aware of the following:
1, You may reproduce the program as many times as you like for students and other faculty.
2. Your department chairman will be informed of the testing.

3. If you decide to use POLYMATH in your department after 3 months, your department will be billed for §125.00,
and £75.00 for each successive year thereafler. This fee covers any updates or new versions,

4. If you decide not to use POLYMATH after 3 months, you must retorn (or certify you have erased) all copies
made.

%. Educational supporting material will be available feom CACHE later in the year at 33000 per copy.

Please send me a copy of POLYMATI for the IBM/PC. I have read and
understood the conditions described above.

Date:
Requested Disk: Name
[ 15 1/4" Double Density Address

[ 1 514" High Density

[ 1 3 1/2" High Density

Machine

Make check payable to CACHE Corporation and send to:  CACHE Corporation
P.O. Box 7939
Austin, TX 78713-7939

Page 26 Fall 1992



CACHE
Model Predictive Control Toolbox
(CACHE-Tools)

MATLAB Functions for the Analysis and Design
of Model Predictive Control Systems

Model Predictive Control Toolbox
Site-License

[ 1 ¥ 160 for CACHE-supporting departments
[ 1 §250for non-supporting departments
[ 1 51000 for non-supporting companies

[ 1 35"PC-disk [ ] 425 PC-disk [ 1 3.5" Macintosh-disk

MName:
Address:

Make check payable to CACHE Corporation and send to:  CACHE Corporation
P.O. Box 7933
Austin, TX 78713-7939
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FLOWTRAMN TAPE ORDER FORM

I am interested in preparing a FLOWTRAN wpe.

1 am interested in obiaining a FLOWTRAN tape,
If you have checked either of the above, please complete the following information. I you have two
computers you want 1o censider, duplicate this form and submit both completed forms and your

preference.

1. Computer make and complete model number:

2. Operating syslem version:

3. FORTRAN compiler version:

4. Magnetic wape facility:

5. Mo, of mcks:

6. Dnve speed in bitsfinch:

Send form to: Mote:

Professor 1, D, SeaderiCACHE You will be required to sign a User's Agreement that must be
32%) MEB approved by Monsanto. The cost of the tape, payable w
University of Utah CACHE, iz 5230, The charge to CACHE-supporting depart-
Sal Lake Ciy, UT 84112 ments is 175,

FLOWTRAN BOOKS ORDER FORM
Please send me:

Flowtran Simulation - An Introduction, 3rd edition; Pauls.
Mo, of copies: at 516,95 copy

MName:
Address:

Send form to:  ULRICH'S Bookstore
ATTN: Heather Senior
549 E. Universily Avenue
Ann Arbor, M1 43109

Add 51,50 per copy for mailing and handling in the U.S.
A check must accompany all orders by individuals. Alsoe available in quantity st regular quantity discounts to
cstablished book retmlers. Make checks payable 0 Ulnich's Bookstore.
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STANDARD ORDER FORM

Lo . Unit Price .
Description of Item Quantity Supporting | Non-supporfing Total

Al Monograph - Volume 1 315 315
Al Monograph - Volume 2 315 515
Al Monograph - Volume 3 313 515
Set (1,2, and 3) 315 %15
Al Case Stody - Volume | 310 317
Al Case Study - Volume 2 510 517
Al Case Stody - Volume 3 g0 817
Set (1,2, and 3) 510 335
GPSS 515 315
PIP 550 375
Process Desipn Case Study Voluome 4 s15 338
Process Design Case Swdy Volume 5 520 540
Process Design Case Study Volume 6 555 ZB0

Mame:

Address:

Please make checks payable to CACHE Corporation
in UL.S. funds and drawn on a U. S. Bank and return to:

CACHE Corporation
P.0). Box 7939
Austin, TX T8713-7939

For a complete listing of CACHE products, send in for a CACHE catalog.
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Topics in this issue of the CACHE Newsletter:
ChemSep - Another Software System for the Simulation of Separation
Processes

Anomymous FTP Servers

Name Servers: or Electronic Mail Made Easy

Process Simulation in the McMaster Curriculim

Microcomputer Chemical Engineering Programs (developed by
Professors)

Conference Announcement: Foundations of Computer Aided Process

Operations
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