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~IHAT IS CACHE? -1-

CACHEis a non-profit organization whose purpose is to promote cooperation among universities, industry,
and government in the development and distribution of computer-related and/or technology-based edcuational aids
for the chemical engineering profession.

CREATION OF THE CACHECORPORATION

During the 1960's the rapid growth of computer technology challenged educators to develop new methods of
meshing the computer with the teaching of chemical engineering. In spite of many si9nificant contributions to
programdevelopment, the transferability of computercodes, even those written in FORTRAN,was minimal. Because
of the disorganized state of university-developed codes for chemical engineering, 14 chemical engineering edu-
cators met in 1969 to form the CACHE(Computer Aids for Chemical Engineering) Committee. Initially the CACHE
Committee was sponsored by the Commission on Education of the National Academyof Engineering and funded by the
National Science Foundation. In 1975, after several successful projects had been completed, CACHEwas incor-
porated as a not-for-profit corporation in Massachusetts to serve as the administrative umbrella for the consor-
tium activities.

CACHEACTIVITIES

l

All CACHEprojects are staffed by volunteers including both educators and industrial members and coordinated
by the Board of Trustees through various Task Forces. CACHEactively solicits the participation of interested
individuals in the work of its on-going projects. Information on CACHEactivities is regularly disseminated
through the CACHENewsletters. Individual inquiries should be addressed to

CACHECorporation
3062 t4EB
Salt Lake City, Utah 84112
(801) 581-6916

CACHETRUSTEESAND MEMBERS

President
Richard R. Hughes, University of Wisconsin

Vice President
Thomas F. Edgar, University of Texas at Austin

Secret.ary
H. Scott Fogler, University of Michigan

Executive Officer
J. D. Seader, University of Utah
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Members
Brice Carnahan, University of Michigan
Lawrence B. Evans, Massachusetts Institute of Technology
Bruce A. Finlayson, University of Washington
Ernest J. Henley, University of Houston
David M. Himmelblau, University of Texas at Austin
Richard S. H. Mah, Northwestern University
Duncan A. Mellichamp, University of California, Santa Barbara
Manfred Morari, University of Wisconsin
Rodolphe L. Motard, Washington University, St. Louis
G. V. Reklaitis, Purdue University
Peter R. Rony, Virginia Polytechnic Institute and State University
WarrenD. Seider, University of Pennsylvania
George Stephanopoulos, University of Minnesota
James W. White, University of Arizona
J. D. Wright, McMaster University

Industrial Members
John C. Hale. DuPont
Edward M. Rosen, Monsanto
Louis J. Tichacek, Shell
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CACHENEI'!S
The CACHENews is published one or two times a year to report newsof CACHEactivities and other noteworthy

developments of interest to chemical en~ineering educators. Persons who wish to be placed on the mailing list should
notify CACHEat the above address. This issue was edited by J. D. Seader with assistance from ThomasF. Edqar.



C~CHEREPRESENTATIVESLUNCHEONIN CHICAGO

The annual CACHERepresentatives luncheon was held
during the 73rd Annual Meeting of the AIChE at the
f'a lmel' House Hotel inCh i caqo on I'iednesda y, November 19,
1980. The luncheon \~as co-sponsol'ed by Control Data
Corporation (CDC) and \~as attended by 49 pI'ofessors
representing 42 schools. The program included short
~1)'esentations by Professor ~lichael Cutl ip of the
University of Connecticut and Charles Eckert of the
University of III inois on the PLATO system for computer-
aided instnlction, Pl'ofessor David ~1. Himmelblau on the
CHEMI continuation project, and Professor H. Scott Fogler
on Pel'sonal Computino. Prior to and fallowing the
1uncheon, t\~O PLATO termi na1s, a)'ranged through CDC,
were available at AIChE meeting headquarters for demon-
strations by Professor Cutlip, Eckert, and Mordechai
Shacham of Ben Gurion University.

NEWMEMBERSOF CACHE

During 1930, four new members of CACHEwere
elected: John C. Hale, Bruce A. Finlayson, r~anfred
Morari, and Peter R. Rony.

John Hale is Consulting Manager, On-Line Systems,
Engineering Services Division, Engineering Department,
of DuPont at Hilmington, Delaware. All 13 years of his
industrial employment have been with DuPont, mainly in
connection with plant operations and support. John
states that his main interest is in activities that
translate into useful results at the plant level. He
views computers as a tool to more directly and fully
apply chemical engineering technology. He uses computers
for modeling, analysis, simulation, and mainly control.
At DuPont, he is responsible for process computer consul-
tation on a corporate basis and for coordination with
vendors and industrial departments to provide new and
expanded capabilities for process computers. John has an
ScD in Che~ical Engineering from the University of
Virginia.

Bruce Finlayson is Professor of Chemical Engineering
and Applied Mathel'1atics at the University of Hashington,
where he has authored numerous papers on l'1ethods of
weighted residuals and other topics. He is the author of
two books, The r'1ethod of ~Ieighted Residual s and Vari~
tional Principles by Academic Press in 1972, and
NOnlTnear Analysis in Chemical Engineering by McGraw-Hill
in 1980. In 1979, he presented the Second Annual Tutorial
Lecture in Chemical Engineering at the ASEE ~eeting in
Baton Rouge. He has developed a number of computer pro-
grams for chemical reactor design, including REACOL,
REACFD, and ETAPHI. Bruce has a Ph.D. from the University
of Minnesota.

Manfred Morari is Assistant Professor of Chemical
Ennineering at the University of ~isconsin. where he has
authored a number of papers in the areas of process syn-
thesis, design, and control. In 1980, he received the
Donald P. Eckman Award of the American Automatic Control
Council for outstanding contributions to the field of
automatic control from one under 30 years of age. Manfred
was born in Austria, graduated from the Swiss Federal
Institute of Technology, and received his PhO from the
University of Minnesota.

Peter Rony is Professor of Chemical Engineering at
the Virginia Polytechnic Institute and State University.
Prior to joining that institution, he was employed by
Monsanto and EXXON. He has authored papers in the areas
of separation operations, catalysis, and microcomputers.
Most recently, he has authored nine books on TTL inte-
grated circuits and on programming and interfacing of
microprocessors. In addition, since 1974, he has written
or edited monthly columns on computer and microcomputer
interfacing in American Laboratory and Computer Design
and has presented many short courses on various aspects
of microcomputers. Peter has a PhD from the University
of California at Berkeley.
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PPDS(Physical Property Data Service) NOWAVAILABLE

With financial support from DuPont and Simulation
Sciences. Inc., CACHEhas leased, from the British
Institution of Chemical Engineers, through the efforts
of Rudy L. Motard of Washinaton University, a version
of the PPDSphysical property retrieval and estimation
program. The service is now installed on a DEC System
20 computer at Carnegie-Mellon University and can be
accessed via the TELENET communication network, which
provides local dial-up service in most cities.

The co~mercial version of PPDS provides retrieval
of the following 17 constant and 15 variable properties,
in a variety of units, including S.I. and British, for
several hundred compounds:

Constant Propertie~

Molecular Weight
Critical Temperature
Critical Pressure
Critical Volume
Melting Point
Nornal Boiling Point
Parachor
Heat of Fornation of Vapor
Heat of Formation of Liquid
Flash Point
Lower Flammability Limit
Upper Flammability Limit
Autoignition Temperature
Solubility Parameter
Acentric Factor
Acentric Factor of Homomorph
Dipole Moment

The CACHEversion of PPDS, when accessed from a ter~inal,
can retrieve values of the above properties or support
a FORTRAN-callable interface for user-written applica-
tion programs for the following 50 compounds and/or
mixtures thereof: Light Gases

Other and
Organ i c Other Inorgan i c

Compound~ Compounds

Variable Properties

Vapor Heat Capacity
Vapor Viscosity
Vapor Thermal Conductivity
Liquid Heat Capacity
Liquid Viscosity
Liquid Thermal Conductivity
Vapor Density
Vapor Enthalpy
Liquid Density
Liquid Expansion Coefficient
Liquid Enthalpy
Latent Heat of Vaporization
Liquid Surface Tension
Vapor Pressure
Total Heat of Formation

Hydrocarbuns

Methane
Ethane
Propane
Isobutane
n-Butane
Isopentane
n-Pentane
n-Hexane
n-Heptane
2,2,4-Trimethyl-

pentane
n-Octane
n-Dodecane
Acetylene

Ethyl ene
Propene
Isobutene
l-Butene
Cyclopentane
Methylcyclo-

pentane
Benzene
Toluene
O-Xylene
Ethyl benzene
Styrene
Naphthalene

Methanol
Ethanol
Isobutyl
alcohol

Acetic Acid
Acetone
Acetaldehyde
Ethyl acetate
Ethylene glycol
Ethylene oxide
Vinyl chloride
Chloromethane
Dichloromethane
Chloroform
Chloroethane
Acetic Anhydride

H2
N2
O2

CO
C02

HCl
O2
H2S
NH3
H20

Input to PPDS is interactive, wherein the user
enters replies to questions from PPDS. For example,
certain properties of a water-acetic acid mixture are
requested in the following dialog:



@RUNPPDS

PHYSICAL PROPERTY DATA SERVICE

VERSIONNUMBER: 4.03

TYPETHE STREAMTITLE. (10A4)
EXAMPLE2.

NUMBEROF COMPONENTSIN THE STREAM? (I)
2

TYPEQUANTITYUNITS CODE: 1=LB,2=LBMOLE,3=KG,4=KGMOL,5=MOLEFRAC.
5

FOREACH.COMPONENTTYPETHE CODENUMBERANDQUANTITYPRESENT. 2(I,F)
26,0.6
36,0.4

TYPETHE NUMBERSOF CONSTANTANDVARIABLEPROPERTIESREQUIRED. (21)
6,6

TYPETHE CODENUMBERSOF THE CONSTANTPROPERTIESREQUIRED. 6(1)
1,2,3,4,14,15

i TYPETHE CODENUMBERSOF THEVARIABLEPROPERTIESREQUIRED. 6(1)
5,7,9,10,12,13

TYPETHETEMPERATUREINPUT UNITS: l=DEG C; 2=DEGK; 3=DEGF. (I)
1

TYPEPRESSUREINPUTUNITS: l=ATMS; 2=N/M2, 3=PSIA; 4=BARABS; 5=MMHG.(I)
1

TYPENUMBEROF (T,P) POINTS, OR0 TO STEPTHROUGHA RANGEOF VALUES. (I)
4

TYPETHE 4 SETSOF VALUESIN DEGC ANDATMS (F)
25.,1.0
25. ,2.0
50.,1.0
50. ,2.0

TYPEOUTPUTUNITS CODE: l=ENGINEERING,2=S. I., 3=BRITISH.
3

Output from PPDSconsists of:

1. Tabulated, selected constant properties of pure compounds or mixtures.

2. Tabulated. selected variable properties of pure compounds or mixtures at
specified intervals of T and P.

3. Warning messages for less reliable estimates.

4. Array values for user-written programs through FORTRANinterface.

The following is the output from PPDSthat results from the previous example
of input:

COMPONENTS:

26 ~/ATER

36 ACETIC ACID

COMPOSITION:EXAMPLE2.
COMPONENT

WATER
ACETICACID

HT.
10.809
24.021

34.830

HT.PERCENT
31.033
68.967

I-IT.MOL

0.600
0.400

1.000

MOL.PERC.
60.000
40.000

MIXTURE:



THE SYMBOL* INDICATESTHATA WARNINGMESSAGEIS ASSOCIATEDWITHTHE DATA
POINT. TYPE1 TO LIST WARNINGMESSAGES;0 TO ERASETHEM.
o

In order to use CACHE-PPDS,contact:
Professor R. L. Motard
Department of Chemical Engineering
Washington University
St. Louis, Missouri 63130

He will send a contract and additional information. Upon receipt of the signed
contract, a purchase order is sent to CACHEto cover an initiation fee of $100
for CACHE-sponsoringdepartments or $200 non-sponsoring departments.

This should be sent to:
CACHE
3062MEB
Salt Lake City, Utah 84112

The approximate total cost to access CACHE-PPOSby TELENETis $5.00 per connect
hour, payable to Carnegie-Mellon University. Professor Motard is currently
completing a user's manual for CACHE-PPOS.

NEWAICHEMI MODULARINSTRUCTIONSERIES

In the CACHENewsletter No. 11, mention was madethat the first phase of the CACHECHEMI(Chemical Engineering
Modular Instruction) Project, under the direction of Professor Ernest J. Henley of the University of Houston, and
William A. Heenan of Texas A and I University, was successfully completed with the transmission of 230 modules to
the ~ivision of Continuing Education of AIChEfor publication and dissemination under the direction of Harold I.
Abramson. The modules are being published in the following six series of major areas with from four to six volumes
per series:

Our ng 1981, AIChEplans to issue the first volumein each of the six series. In January, 1981, all chemical
engineer ng departments received complimentary copies of the 83-page Volume 1, Series A, entitled "Analysis of Dynamic
Systems, which contains eight modules written by Glenn Atwood of the University of Akron, H. E. Nuttall of the
University of NewMexico, Gerald Mueller of the University of Waterloo, V. E. Sater of Arizona State University,
P. R. Krishnaswamy of India~ Institute of Technology, and W. C. Clements, Jr., of University of Alabama. Each module
begins with lists of objectives and prerequisite skills and includes study problems with solutions.

STREAMCONSTANTS:EXAMPLE2. -4-

COMPONENT 26 36
1 MOLECULARWEIGHT 18.015 60.053
2 'CRITICAL TEMPERATUREDEGF 705.560 610.340
3 CRITICAL PRESSURE PSIA 3250.63 836.170
4 CRITICAL VOLUME CU.FT/LBMO 0.8907 2.749

14 SOLUBILITY PARAMETERRT(CAL/CC) 23.400 8.880
15 ACENTRICFACTOR 0.3480 0.4543

STREAMVARIABLES, EXAMPLE2 LIST 1

TEMPERATURE DEGF 77.000 77.000 122.000
REDUCEDTEMPERATURE 0.4761 0.4761 0.5161
PRESSURE PSIA 14.695 29.391 14.695
REDUCEDPRESSURE 0.6432E-02 0.01286 0.6432E -02
MOLECULARWEIGHT 34.830 34.830 34.830

5 LIQUID HEATCAPACITY BTU/LB F 0.6396 0.6396 0.6519
7 LIQUID DENSITY LB/CU.FT 64.129 64.129 62.791
9 LIQUID ENTHALPY BTU/LBMOLE 997.738 997.738 2009.05

10 LIQUID LATENTHEAT BTU/LBMOLE 10790.2* 10790.2* 9995.94*
12 LIQ. VAPOURPRESSURE PSIA 0.3952 0.3952 1.507
13 LIQUID VISCOSITY LB/H FT 2.371 2.371 1.528

Series Subject Seri es Editor
---,;:- Process Control T. F. Edgar, University of Texas at Austin

B Stagewise and Mass Transfer Operations E. J. Henley, University of Houston
J. M. Calo, Princeton University

C Transport R. J. Gordon, University of Florida
0 Thermodynamics B. M. Goodwin, Northeastern University
E Kinetics H. S. Fogler, University of Michigan

B. L. Crynes, Oklahoma State University
F Material and Energy Balances o. M. Himmelblau, University of Texas at Austin
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The modules were designed to be used for outside study, special projects, entire university courses, review

courses, correspondence courses, continuing education courses, or to provide new and timely material that can
supplement other courses. A tentative outline listing titles and authors of all modules appears in the volume
distributed to all chemical engineering departments. Future volumes will be available from AIChE, 345 East 47 Street,
NewYork, NY 10017, by single volume or by subscription.

NSF MAKES GRANT TO CACHE FOR MICROCOMPUTER PROJECT

On June 23, 1980, NSF awarded a two-year grant to
CACHEto develop a microcomputer network and courseware
for teaching chemical engineering design. The Principal
Investigators are Professor Brice Carnahan, 1980 recipient
of the annual award of the CASTDivision of AIChE, and
Professor H. Scott Fogler, both of the University of
Michigan. With a staff of consultants, program authors,
and editors, they plan to develop a series of inter-
active prograMs for use from floppy disks or tape
cassettes on microcomputers such as the Apple, TRS-80,
and Pet. A solicitation for program authors is planned
in the near future.

PROGRAMS FOR HAND-HELD PROGRAMMABLE CALCULATORS

The CACHETask Force on Microcomputers and Hand-Held
Calculators is collecting Chemical Engineering programs
written for hand-held programmable calculators to be pub-
lished in booklet fbrm. The proposed booklet will present
unpublished programs of interest to Chemical Engineers and
Chemical Engineering Educators. Abstracts of published
programs, with references, will also be given. Material
will be organized by subject and cross-referenced. If
you have programs you would like to submit, please contact
the Task Force subcommittee on hand-held programmable
calculators.

F. William Kroesser, Task Force Subcommittee Chairman
Engineering and Science Division
West Virginia College of Graduate Studies
Institute, WV 25112
Phone (304) 768-9711, ext 453

CHEMI CONTINUATION (PHASE II) PROJECT

Since October 1979, the second phase of the CHEMI
project, funded by NSF, has been underway with D. M.
Himme1b1au of the University of Texas at Austin as the
Principal Investigator. A steering committe including
the following was established in November, 1979:

'"f

1

Brice Carnahan, University of Michigan
Dean E. Griffith, Director of Continuing Education

at Oklahoma State University
Lee Harrisberger, University of Alabama
Vladimir Slamecka, School of Information and Computer

Science, Georgia Institute of Technology
Robert Tinker, Technology Education Research Center,

Cambridge, Massachusetts.

Activities underway to achieve the project objectives
are:

1. Preparation of new and revised modules to fill gaps
in the previous CHEMIcompilation.

2. Preparation of 80 advanced-level modules and
modules suitable for plant engineers.

3. Arrangement for testing of the modules in companies
and in three or four universities.

4. Preparation of a usage inducement system entered
onto a micro-computer system together with an information
system.

5. Assessment of the technological impact and impact
on curriculum.

...

Under Item 1,30 process control and 27 material
and energy balance modules have been revised. A total
of 87 new modules are being written in the original six
areas and 30 new modules are planned for the Design area.

Thus far, two series of advanced modules have been
commissioned, one on "Wastewater Treatment" to
W. Eckenfe1der, Jr., of Vanderbilt University, and the
other on "Filtration" to Frank M. Tiller at the Univer-
s ity of Houston.

Modules in five of the seven areas are currently
being tested by F. G. King of Howard, N. F. Marso1an
of Louisiana Tech., M. L. Brisk of Sydney, P. J.
Sukanek of Clarkson, D. D. Bruns of Tennessee, H. H.
Luttrell of McNeese, M. A. Serage1din of Michigan Tech.,
E. D. Sloan of Colorado School of Mines, and R. D. Noble
of Wyoming. The tests are devised to determine student
attitudes toward modular instruction, student evaluations
of individual modules, and degree of mastery of subject
matter covered by an individual module. Modules will
also be tested by individual companies later in the
project.

Brief abstracts on 500 application elements are
being prepared for entry into an information system
together with associated entries for a glossary, notation
list, reference list, and index. The information system
will also include module pre-tests and post-tests and
graphics of the interrelationships among components and
modules.

This data base, to be accessed from a computer, will
help a user decide which modules are suitable for study
or be given an external reference in the event that no
module exists. Professor Himme1b1auexpects the online
information system to be used primarily for searching,
diagnostics, testing, and reference. Users will probably
not be eager to read through individual modules online
because: 1) They will feel rushed, since the computer
is waiting for a response, 2) Reading text on a terminal
screen can become tiring. Once the user has found the
material of interest, provision will be made to have a
high-quality hard copy available. A user can easily
return to the online system for further searching, diag-
nostics, or testing. Upon entering the system, a user
should be able to: 1) see an outline of all the subjects
covered by the modules or a subset of the modules (subject
area); 2) see graphs of modules and their interconnections;
3) see abstracts of subject areas and modules; 4) work
through diagnostic routines designed to help choose a
sequence of modules to read; 5) see a record of his own
progress through the system; 6) enter a keyword or sym-
bol and see a definition, a list of modules which cover
the subject, a list of more specific terms on the sub-
ject, a l~st of broader terms, a list of related terms,
bibliographic citations (including abstracts) of works
dea1ihg with the subject, a narrative overview of the
subjett if it is general (abstract of a subject area in
the system), and a list of computer programs treating the
subject; ~) enter an author's name and see a list of
ilw1Ules dealing with his subject area(s).
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The UNIX operating system with a POP 11/23 mini-
computer is being used to develop the information system.
UNIX allows entry and retrieval of 1) alpha numeric
characters, 2) graphics, 3) equations and special symbols,
and 4) declarations. Departments of Chemical Engineering
may not necessarily have output devices of high resolution;
and, consequently transferrable codes are being produced
that can reproduce the modules with low-level resolution
as well as high-level resolution, such as Tektronix ter-
minal. The project team is focusing attention on how to
minimize the machine dependence of the components of com-
puter programs so that they can transfer tapes or disks
to other sites with a minimum of difficulty. FORTRANis
the language used because it is the only widely available
language that can be compiled both on large, small, and
micro-computers in Departments of Chemical Engineering.

A session entitled "The CHEMI Project-Update and
Prel iminary Results" was held at the 1980 ASEEMeeting
in Amherst, Maine, on June 25, 1980, with presentations
by Professors J. M. Calo of Princeton University, T. F.
Edgar of University of Texas at Austin, B. M. Goodwin
of Northeastern University, B. L. Crynes of Oklahoma
State University, E. J. Henley of University of Houston,
P. C. Wankatof Purdue University, and Hal Abramsonof
AIChE.

Further details on the CHEMIContinuation project
are available from: Professor David M. Himmelblau,
Dept of Chemical Engineering, University of Texas, Austin,
Texas 78712.

CACHEPLANS INDUSTRIAL RECRUITERSBOOKLET

In order to improve the interface between education
and industry, CACHEis preparing a guidebook for indus-
trial recruiters to help them locate graduating students
who are computer oriented and would like to work in this
type of environment in industry. The book will contain
one page for each of 75 participating schools. Included
will be a short listing by title of computing-and-
control-related courses, and the names of faculty members
who can help direct recruiters to interested students.
The booklet was suggested by Dr. Edward M. Rosen of the
Monsanto Company.

FLOWTRAN NEWS

Six years ago, Monsanto Company first made FLOWTRAN
available through CACHEvia the United Computing System
(UCS) network for educational use. Since then 54 schools
in the United States and Canada have used FLO~ITRAN.
During the 1979-80 academic year, FLOWTRANwas used by
29 schools with total UCScharges of $32,858.

CACHEhas produced three books to assist educators
in teaching FLOWTRAN. The first, "FLOWTRANSimulation
An Introduction," is in its second edition. The second,
"CACHEUse of FLOWTRANon UCS," is currently being
revised by L. T. Biegler and Professor R. R. Hughes of
the University of Wisconsin. The third, "Exercises in
Process Simulation Using FLO~ITRAN,"by J. Peter Clark,
has just been revised by T. P. Koehler under the direc-
tion of Professor Jude T. Sommerfeld at Georgia Tech.
An order form for these books is included at the end of
this newsletter.

FLOWTRANhas had a significant impact on chemical
engineering education at a large number of schools. It
has helped revive an interest in process design and
modeling. Anyone interested in using FLO~ITRANcan con-
tact: Professor J. D. Seader, MEB 3062, University of
Utah, Salt Lake City, Utah 84112 (801) 581-6916.
Questions regarding communication with the UCS network
can be directed to the UCS representative for FLOWTRAN,

Ms. Carolyn Kuehl
United Computing Systems, Inc.
Suite 170
1030 ~loodcrest Terrace Drive
St. Louis, MO 63141
(314) 434-6633
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CACHETASK FORCES

Most of the work done by CACHEis through the
efforts of its task forces. Current task forces and
chairmen are as follows. Those wishing to work on task
forces are encouraged to contact the designated chairman.

Task Force Chairman

Data Management Professor R. L. Motard
Washinqton University

CHEMI Continuation Professor D. M. Himmelblau
University of Texas, Austin

Graphics Professor G. V. Reklaitis
Purdue University

Large-Scale Systems Professor J. D. Seader
University of Utah

Personal Computing Professor H. S. Fogler
University of Michigan

Real-Time Professor J. W. White
University of Arizona

CHANGETO CACHEBYLAWS

At the November, 1980, CACHETrustees Meeting, an
important change was made to the CACHEBylaws that makes
those other than educators eligible to become Trustees
of CACHE. The revised section of the Bylaws now reads:

Section 2.1

a. Classes of Membership. There shall be one class
of membership in the corporation, which class shall be
known as Trustees. The membership of the corporation
shall consist of no more than 26 Trustees, who shall
serve designated terms of office. Any educator,
industrial or government employee, or consultant shall
be eligible to become a Trustee of this corporation. No
more than 21 of the Trustees shall be educators of aca-
demic rank-:-aiid Mmore than 51rUstees shall befu~
tlme eiiij)1OyeesiniridUStr::YOr -qovernment orcoiiSuTtTriQ.
Trustees shall be entitled to all rights and privileges
of membershi p.

Section 2.8 Quorum (change to first sentence only)

At all meetings of the Trustees, nine Trustees,
present in person or represented by proxy, shall
constitute a quorum.

CACHECOMPUTERPROGRAMSFORCHEMICALENGINEERINGSTILL
AVAILABLE

In 1972, CACHEpublished seven volumes of "Computer
Programs for Chemical Engineering." The volumes covered
the following areas: Stoichiometry, Kinetics, Control,
Transport, Thermodynamics, Design, and Stagewise Compu-
tations. Each volume contained descriptions and listings
of from 11 to 24 tested FORTRANprograms prepared by
eminent chemical engineering educators. The programs
have proven useful for homework problems, classroom
demonstrations, design laboratories, and process simula-
tion. The seven volumes are still available individually
at prices ranging from $12.95 to $14.95, and as a com-
plete set at $89.95. Complete information on the volumes
is available from the current publisher:

Sterling Swift Publishing Company
Po O. Box 188
Manchaca, TX 78652

CACHEREAL-TIME COMPUTINGMONOGRAPHSIN DEMAND

In 1977, the CACHEReal-Time Computing Task Force,
under the direction of Professor Duncan Mellichamp,
prepared eight monographs on the following topics in
Real-Time Computing:

MONOGRAPHI - "An
O.

l.

2.

Introduction to Real-Time Computing"
Digital Computing and Real-Time
Digital Computing (Mellichamp)
The Structure of Real-Time Systems
(Mellichamp)
An Overview of Real-Time Programming
(Mellichamp)



-
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MONOGRAPHII - PROCESSES,MEASUREMENTS,ANDSIGNAL
PROCESSING
3. Processesand Representative Appli-

cations (Edgar)
4. Measurements, Transmission, and

Signal Processing (Wright)

MONOGRAPHIII - INTRODUCTIONTO DIGITAL ARITHMETICAND
HARDWARE
5. Representation of Information in a

Digital Computer (Fisher and Seborg)
6a. Digital (Binary) Logic and Hard-

ware (Engelberg and Howard)

MONOGRAPHIV - REAL-TIMEDIGITAL SYSTEMSARCHITECTURE
6b. Digital Computer Architecture

(Engelberg and Howard)
7. Peripheral Devices and Data Commu-

nications (Rudd)
8. Digital Computer/Process Interfacing

(Hughes)

MONOGRAPHV - REAL-TIMESYSTEMSSOFTWARE
9. Assembly Language Programming

(Fisher)
10. Utility or Systems Software (White)
11. Multitask Programming and Real-Time

Operating Systems (Wright)

MONOGRAPHVI - REAL-TIMEAPPLICATIONSSOFTWARE
12. Real-Time BASIC (Mellichamp)
13. Real-Time FORTRAN(White)
14. Control-Oriented Languages (Smith)

MONOGRAPHVII - MANAGEMENTOF REAL-TIMECOMPUTING
FACILITIES

15. System Justification, Selection,
and Installation (Smith)

16. Syst~m Operations Management and
Program Documentation (McCarthy
and Weaver)

MONOGRAPHVIII - PROCESS ANALYSIS, DATAACQUISITION, AND
CONTROLALGORITHMS
A. Process Analysis and Description

(Edgar)
B. Digital Computer Control and Signa'

Processing Algorithms (Edgar and
Wright)

These monographs are intended for use in lab courses,
in self-study, and by real-time users at all levels
because they contain many detailed e~amples. The monographs
have been in heavy demand, particularly due to the trend
towards use of real-time computing in the undergraduate
laboratory. The monographs are being used as texts in a
number of unlverslties and are available as slngle vol-
umesat $3.75 and as complete sets at $28.00 from

Professor Brice Carnahan
CACHEPublications Committee
Chemical Engineering Department
University of Michigan
Ann Arbor, MI 48109

An order form appears on the last page of this newsletter.

CACHEGRAPHICS SOFTWAREEXCHANGEPROJECT

Costs of graphics terminals and associated printers
and plotters have been greatly reduced in recent years.
For example, a Lear-Siegler ADM-3A"Dumb"Terminal
retailing for $895 can be retrofitted for about $1000
with a graphics board by Digital Engineering, Inc. that
is completely compatible with Tektronix Plot 10 software.
The resulting graphics terminal, for less than $2000, has
full vector drawing and point-plotting capabilities on a
512 x 250 grid.

..}-
Because of rapidly growing intpre~tIn graphics, the

Computer Graphics Task Force of CACHEis initiating a
pilot program, in which several graphics software pro-
grams for interactive graphics will be exchanged and
tested by members of the Task Force. The purpose of
this effort is to test the portability of available
graphics software packages prior to more general distri-
bution of the programs to the chemical engineering
community. Professors F. Kayihan (Oregon State Uni-
versity) and G. V. Reklaitis (Purdue) will coordinate
this activity.

Programs that have been identified as candidates
for the software exchange project are listed below:

1. F. Kayihan "Interactive Computer Graphics for
Oregon State Flowsheet Drafting and Simulation"

2. 1. F. Edgar "Interactive Controller Tuning by
U. Texas Frequency Response"

3. D. M. Himmelblau "Simulation of CombinedModels for
U. Texas Transport and Reaction"

4. Y. Arkun "Computer-Aided Operability Analy-
RPI sis of Chemical Processes via Inter-

active Graphics"

"Design of Distillation Columns
Using Interactive Graphics"
"Generalized Routine for Inter-
active Processing"
"Generalized Controller Design
Package"

"Graphical Process Simulation
System"

"Computer-Generated Phase Diagrams"
"Automated Flow Sheeting and Equip-
ment Layout"
"Graphics Usewith APL"

5. J. M. Calo
Princeton

6. K. A. Bishop
U. Kansas

G. Stephanopolous
U. Minnesota

B. Carnahan
U. r~ichigan
K. R. Joll s

G. Reklaitis
.Purdue U.
S. Jaffe
r~obi1 Oil

7.

8.

9.
10.

11.

The procedures envisioned, onc~ the programs are
tested, are as follows: .

1) Potential contributors will provide a two-page
description of their software covering what it is,
what it does, hardware limitations, support software
requirements,. and CP resource requirements.

2) These two-page descriptions could be distributed to
the CACHEdepartmental representatives to locate
parties interested in putting one or more programs
up on their systems to test and to evaluate them.

3) Those programs that appear worthwhile could be publi-
cized in a CACHEprogramavailability list.

4) The authors of the above programs would be asked to
provide satisfactory program documentation. The
document would include the program listing and
examples.

5) The programs would be distributed by the authors
themselves. The requestor would send a tape to the
author and would pay mailing charges (or any other
charges required by authors).

6) CACHEcould provide a frameworkfor graphics program
user groups as follow-up.

Any chemical engineers interested in participating in
this activity or providing additional software are asked
to contact either Professor Reklaitis at Purdue or
T. F. Edgar at the University of Texas. Current members
of the CACHEComputerGraphics Task Force are:



-8-

I
I
I
I
I
I
1

I

Chairman: Gintaras V. Reklaitis
Department of Chemical Engineering
Purdue University
West Lafayette, IN 47907

Robert D. Mohler
Department of Chemical Engineering
Ohio State University
140 West 19th Avenue
Columbus, OH 43210

Task Force Y. Arkun
Members: Department of Chemical Engineering

Rensselaer Polytechnic Institute
Troy, NY 11281

H. Eric Nutta1
Department of Chemical Engineering
University of NewMexico
Albuquerque, NM 87131

Kenneth A. Bishop
Department of Chemical Engineering
University of Kansas
Lawrence, KN 66045

Rajamani Rajagopo1an
Department of Chemical Engineering
Rensselaer Po1tytechnic Institute
Troy, NY 12181

Joseph M. Ca10
Department of Chemical Engineering
Princeton University
Princeton, NJ 08540

Edward M. Rosen
Monsanto Company 0 F4WD
800 North Lindbergh Blvd
St. Louis, MO 63166

Bri ce Carnahan
Department of Chemical Engineering
University of Michigan
Ann Arbor, MI 48109

William J. Snyder
Department of Chemical Engineering
Bucknell University
Lewisburg, PA 17837

Michael B. Cutlip
Department of Chemical Engineering
University of Connecticut
Storrs, CT 06268

George Stephanopoulos.
Department of Chemical Engineering
University of Minnesota
Minneapolis, MN 55455

Charles A. Eckert
Deaprtment of Chemical Engineering
University of Illinois
213 Roger AdamsLab
Urbana, Illinois 61801,

~

,

1. F. Edgar
Department of Chemical Engineering
University of Texas
Austin, TX 78712

Kermit L. Holman
Department of Chemical Engineering
University of Idaho
Moscow,ID 83843

Steve Jaffe
Mobile Research and Development
Paulsboro, NJ 08066

Ferhan Kayihan
Department of Chemical Engineering
Oregon State University
Corvallis, OR 97331

T. L. Leininger
E. I. duPont de Nemours
3118 Louviers Bldg
Wilmington, DE 19898

Richard S. H. Mah
Northwestern University
Department of Chemical Engineering
Evanston, IL 60201

NormanF. Marsolan
Department of Chemical Engineering
Louisiana Tech University
Ruston, LA 71272

D. .W. McCarthy
Department of Chemical Engineer;ng
Tulane University
New Orleans, LA 70118
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CACHE MONOGRAPH SERIES IN REAL-TIME COMPUTING
CACHE FLOWTRAN BOOKS
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I.

II.

III.

IV.

V.

VI.

VII.

VII I.

per volume or $28.00 per complete set:
No. of Total
Copies Cost

Please send me the

TO: Brice Carnahan, Chairman
CACHEPublications Committee
Chemical Engineering Department
University of Michigan
Ann Arbor, MI 48109

following monographs at $3.75

'r

-------------------------------------------------------------

I
I

r

Monograph

"An Introduction to Real-Time Computing"

"Processes, t4easurements, and Signal Processing"

"Introduction to Digital Arithmetic and Hardware"

"Real-Time Digital Systems Architecture"

"Real-Time Systems Software"

"Rea1- Time App1i ca ti ons Software"

"Managementof Real-Time Computing Facilities"

"Process Analysis, Data Acquisition, and Control
Algorithms"

Full Set

Subtota 1

add 10%for handling
Total remittance

Name:

Address:

(City) (State) {TIPJ

Make check payable to CACHECorporation.

TO: ULRICH'S BOOKSTORE
Attention: E. Bundy
549 East University Avenue
Ann Arbor, Michigan 48109

Please send me:

No. of
copi es [=1

No. of
copies 0

No. of
copi es 0

FLOWTRAN SIMULATION'- AN INTRODUCTION, .

2nd Edition, by J. D. Seader, W. D. Seider,
and A. C. Pauls $13.95 each

EXERCISESIN PROCESSSIMULATIONUSING
FLOWTRAN,2nd Edition, Edited by J. P. Clark,
T. P. Koehler, and J. T. Sommerfeld

$11.95 each
CACHE USE OF FLOWTRANON UCS, 2nd Edition,
by R. R. Hughes and L. T. Biegler

$2.95 each

Make check payable to Ulrich's Bookstore

Add $1.50 per order for mailing and handling in
U. S. A check must accompany all orders by
individuals. Also available in quantity at
regular quantity discounts to established book
retailers.

Name

Address

(City) (Sta te) (ZIP)




