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Call for Contributions to 25th Anniversary CACHE

CD-ROM

By Peter R. Rony, Virginia Tech, CACHE ad hoc Task Force on CD-ROM Technology

CACHE plans to celebrate its 25th anniversary at the San
Francisco AIChE National Meeting, November 13-18, 1994,
Timed shortly after this meeting will be the publication of a
25th Anniversary CACHE Monograph (edited by Professor
Brice Carnahan) and the distribution of a 25th Anniversary
CACHE CD-ROM (edited by Professor Peter Rony), Chemical
engineering departments are invited to submit electronic
advertisements for graduate study, and chemical engineering
faculty are invited to submit contributions to the CD-ROM.,

Department of Chemical Engineering
Virginia Tech

Blacksburg, VA 24061-0211

Phone: (703) 231-7658

FAX: (703) 231-5022

Email: RONY @VTVM]1 (Bitnet)
RONY@VTVMI.CC.VTEDU (Internet)

Call For CD-ROM Files

In this call for CD-ROM files, we seck to identify: (a)
those individuals or organizations who desire to contribute to
the CD-ROM; and (b) individual or organization memory
requirements for the CD-ROM, in quantities of either 1 MB,
2 MB, 3 MB, 5 MB, 10 MB, or 25 MB.

OBJECTIVES

The objectives of the CD-ROM are: (a) to demonstrate
new compuler technology (e.g., digital images, audio,
video, animation, sequential presentations, visualization,
and multimedia presentations) useful in chemical
engineering education; and (b) o provide a set of software
“deliverables” 10 the target audience—ChE students and
faculty—for the CD-ROM. This is an exciting endeavor
that we hope will positively influence chemical
engineering education during the 1990s. We encourage
and solicit your participation.

PRODUCTION AND DISTRIBUTION SUMMARY
One CD-ROM will be provided at no chage to each
CACHE member chemical engineering department and
to its local AIChE student chapter. CD-ROM discs with
associated single-user licenses will also be sold o
individual ChE students and faculty for a modest price
that has yet to be determined. There will be an initial
production run of 200 or more CD-ROM discs.

Because of software license restrictions of some software,
the 25th Anniversary CACHE CD-ROM might not be sold
to individuals or organizations within industry or
government. The decision concerning sales of CD-ROM
discs to individuals other than students and faculty (ic.,
to chemical engineering professionals) has yet to be made.

DEADLINES
The absolute deadline for submission of files will be
August 1, 1994, The series ol deadlines required to
facilitate the production of the CD-ROM include the
following:

May 1, 1994

Deadline for submission of intention 1o contribute o the
CD-ROM (advertisement, software, demo, multimedia
presentation, and so forth). Submission will include
estimate of number of megabyltes required.

June 1, 1994

Notification of acceptance of contributions and amount
of megabytes that will be made available 1o cach
contributor,

August 1, 1994

Absolute deadline for submission of CI>-ROM files,
Preferred method of submission: HD floppy diskettes for
small files (use PKZIP compression techniques); Internet,
128 MB optical discs, or CD-R discs for lage files,

Sepiember 15, 1994
Completion of a demonstration writc-once CD-R disc.

September 15 10 October 15, 1994
Testing of demonstration CDR, Removal of bugs in CD-
R files.

November 13-18, 1994
Distribution of CD-ROM discs at AIChE National
Meeting in San 'rancisco.

TARGET PLATFORMS
The CACIHE CD-ROM target platforms will be DOS and
Windows. Each CD-ROM will be 1SO-9660 formatted,
s0 perhaps files for Macintosh and UNIX platforms can
be included.

CACHE News
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ADOBE ACROBAT

CACHE hopes to become an official Acrobat User Group,
which would permit it to distribute Acrobat Reader on
each CD-ROM. Acrobat Exchange or Acrobat Distiller
will be used to create Porlable Document Format (PDF)
files for all manuals and documents on the CD-ROM, PDF
files arc already available for the manuals associated with
PICLES, DIGEST, POLYMATH, and University of
Michigan interactive modules.

CD-ROM REPLICATION

The proposed initial production run will be a minimum
of 200 CD-ROM discs.

CONTRIBUTED FILE SIZES

The proposed file space allocated to an individual or
organization who contributes to the CD-ROM will be one
of the following memory amounts: 1 MB, 2 MB, 3 MB, 5
MB, 10 MB, and 25 MB. Exceptions will be negotiated
depending upon the demand for memory space on the CD-
ROM.

ADVERTISING AND CONTRIBUTION COSTS

Whilc newspapers and magazines have advertising rates
that are dependent upon column inches or a fraction of a
page, with CD-ROM discs the “contribution” costs are
dependent upon the total number of Megabytes (MB)
required. Proposed costs for academic contributors are
expected to be at the following levels:

Memory Cost
1 MB $ 5.00

2 MB 30.00
3MB 40.00
5MB 60.00

10 MB 100.00
20 MB 200.00
25 MB 250.00

Such cosls are based upon a guaranteed distribution of
one CD-ROM disc to each CACHE member department
plus one CD-ROM disc to each AIChE student chapter of
a CACHE member department. An initial production run
of a minimum of 200 discs is anticipated.

NATURE OF CONTRIBUTIONS

IHighest priority for the CD-ROM will be files of interest
to chemical engineering students—jobs, graduate schools,
exccutable software, information about ChE professional
organizations, soflware demos, ChE textbook tables of
contents, data acquisition software demos, data
visualization techniques, and so forth. Based upon
brainstorming sessions at the St. Louis CACHE trustees
meeting (November 1993), potential contributions to the
25th Anniversary CACHE CD-ROM include, but are not
limited to, the following:

CACHE-distributed Software and Electronic Versions

of Manuals

PICLES version 3.1,

DIGEST version 2.1,

POLYMATH version 3.0.

CHEMSEP.

Brice Carnahan templates and manual.

25th Anniversary CACHE Monograph (electronic
version). Excerpts from one Purdue multimedia-
based simulation video. Example of case study
(electronic version).

CACHE catalog of products (electronic version.

Chemical Engineering Depanment Advertisements
for Graduate Study

The advertisement could range from the electronic
version of a one-page printed advertisement (e.g., a
black-and-white bitmap image) to a multimedia file
of no greater than 25 MB. Only a limited number of
25-MB contributions will be possible on a CDROM
disc limited to 640 MB total. Contributions could be
more extensive than advertisements in CEE.

DIPPR Software and Electronic Version of Manual
DIPPR 100-compound student version.

CCPS/SACHE
“Sampler” of Activities (possibly prepared by a
multimedia company).

University of Michigan Interactive Modules
Introduction, Fluids, Kinetics, and Separation
modules, including electronic versions of manuals.

Contributions from Chemical Engineering Faculty
Coverage of specific chemical engineering areas, such
as thermodynamics, transport phenomena and unit
operations, kinetics and reactors, controls, laboratory
experiments, biochemical engineering, and so forth?
Individual arcas under the editorial responsibility of
associate editors of the CD-ROM?

Listing of Chemical Engineering Department Faculty
and Userids

University of Texas version? [NOTE: Would it be
possible to make this listing available to faculty
clectronically, and thus at lower cost? Updated
database version of ChE Bitnet and Internet userids?]

Contributions from CRE Textbook Publishers

Tables of Contents from chemical engineering
textbooks?

Special (perhaps multimedia) contributions from
lextbook publishers?

Contributions from ChE Software Vendors
Demuos, suitable for execution on different platforms,
of ChE software?

Page 2
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Contributions from Employers of Chemical Engineers
Multimedia presentations directed at job opportunities
for ChE students?

Contributions from AIChE

Presentations provided from AIChE divisions?
Presentation from AIChE summarizing organization
activities? Information on jobs? This material should
be directed toward ChE students.

Essays on Chemical Engineering

Sources could be from academia or industry. Could
be electronic versions of classic essays that have been
published during the past 20 years? CEE should have
a number of good articles.

CACHE History and Archives

Electronic versions of past articles on CACHE?
Biographical sketches of all past and current CACHE
trustees with black-andwhite bitmap photos or
caricatures?

Contributions from Foreign ChE Organizations and
Individuals Any ideas?

Contributions from Vendors of Visualization and
Multimedia Software and Hardware

Demos of specific visualization and multimedia
application packages from Adobe, Software
Toolworks, Microsoft, Kodak PhotoCD, and so forth?

Contributions from Vendors of Data Acquisition/
Control Software and Hardware

Demos of specific software from Laboratory
Technologies, Keithley-Metrabyte, DataTranslation,
Camile, and so forth?

The Pursuit of a Job
Information from a variety of sources — AIChE,
ACS, and so forth — on the process of finding a job.

Information on Internet and Networking
“Cruising Internet” manuscript? “Gopher”
manuscript? WINSOCK TCPIP for Windows
manual?

Information on Technical Writing and
Communication

Information on Modern Computer Visualization
lechnigues

Observe the use of question marks. The campaign
for contributions to the 25th CACHE anniversary CD-
ROM begins with this article in CACHE News.

Words of a Graduate
Researcher:

"It doesn't matter if you
are anendowed professor.
It will still take three
months for me to fix this
ec[uipmerrt_"

CACHE News
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The Portable Document Format (PDF) in Chemical

Engineering

CACHE ad hoc Task Force on CD-ROM Technology

By Peter R. Rony, Virginia Tech

Introduction

Since one week before the CACHE trustees meeling al
Mt. Crested Butle (July 1993), the chairman of the CACHE
ad hoc task force on CD-ROM Technology has used Adobe®
Acrobat™ Exchange (Windows, Macintosh) for creating,
viewing, printing, annotating, and collating clectronic
documents; Acrobat Distiller (Windows, Macintosh) for
converting PostScript® and Encapsulated Postscripl files into
Portable Document Format (PDF); and Acrobat Reader (DOS,
Windows) for viewing PDF files. This report to CACHE
members summarizes some personal observations and
conclusions associated with the use of Acrobat technology in
chemical engineering.

Purpose and Features of Acrobat
Technology

The fundamental purpose of Acrobal technology is to
reduce the amount of paper thal is created, communicated,
duplicated, and archived in organizations. The title of an Adobe
Press (copyright 1993), inexpensive paperback entitled,
“Beyond Paper” [1 says it all. The basic “gimmick” of the
technology is a universal electronic file format, the Portable
Document Format (PDE), that reduces the barrier to the
communication of information among different computer
platforms—IDOS, Windows, Macintosh, and Unix. Consider
the creation of a complex document consisting of text,
embedded images, and equations. With Acrobat software, the
following is possible:

+  Useof any computer platform—Macintosh, Windows
3.1, Dob, or UNIX [2]—to create the document.

«  Use of any application program on these platforms.

*  Merging of text, images, figures, and equations.

+  Moerging of both black-and-white text and color
1mages.

= Inclusion of special “Notes” within the complex
document.

«  Provision of “Bookmarks” that simplify search within
the complex document.

*  Provision of “I'humbnails™ that simplify search of a
single page within the complex document.

*  Provision of “Links,” which are Hypertext-like
capability that facilitate searches within the complex
document.

* Reduction in the electronic size of the complex
document through the use of compression techniques.

Inall cases, the ultimate work product on a given platform
is one or more *.PDF files that can be communicated to others
as individual files or, alternatively, merged into a single *.PDF
file. It should be noted that the Acrobat software for the UNIX
platforms will be available commercially by spring 1994. The
author has been a beta tester for Acrobal Reader for DOS,
which was distributed nationally starting December 23, 1993,
Consider the dissemination of a single * PDF file of a complex
document. Once the file is in the possession of the recipient,
the following is possible:

*  Useof any computer platform—Macintosh, Windows
3.1, DOS, UNIX —to read the document. One
restriction is that the processor for Windows or DOS
must be at least an 80386.

*  Ability to view color images within the complex
document,

+ The retention of text as strings of individual
characters, not as objects that cannot be altered.

*  Ability to use “Bookmarks,” “Thumbnails,” and
“Links” to simplify the scarch process of the complex
document.

*  Ability to add “Notes” 1o those that already are
present.

e Ability to add “Bookmarks” to those that already are
present,

> Ability to add “Links” to those that already are
present.

*  Ability to search and “Find” a specific word.

*  Ability to “Copy” text and images to a clipboard for
insertion clsewhere.

= Ability to “Zoom In” and “Zoom Out” to enhance
readability of the complex document,

¢ Ability to “Print” pages within the complex document
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at any resolution from the 200 dots per inch
characteristic of a FAX machine to 300 or 600 dots
per inch characteristic of laser printers,

«  Ability to “View” the document on a variety of
mOonitors.

= Ability to “Delete” individual pages from the complex
document.

+  Ability to “Insert” other * PDF documents, thus
making the document even larger.

*  Ability to “Crop” individual pages to remove
unwanted spaces or information.

*  Ability to adjust viewing on the monitor to “Width
of Window,” “Fit Page o Window,” 50%, 100%,
200%, 4009, 800%, or other sizcs within the limits
of 50% to 800%.

*  Ability to create a “Notes File.” Therefore, the proper
way to view the potential of Acrobat technology is
as follows:

*  Basic capability: The ability to convert an electronic
document into *.PDF format suitable for
multiplatform viewing.

»  Value-added capability: The ability to enhance the
use of the * PDF document, through the use of the
Notes, Bookmarks, Links, Thumbnails, Zoom, View,
and Find capabilities of Acrobat Exchange.

The “basic capability” is already an important step forward
primarily because the * PDF document can be viewed on any
platform and because *.PDF files are not limited to black-
andwhite printing. The “value-added capability” improves the
value of the * PDF document to a user by saving his/her time
in reading and using it.

How Does One Use Acrobat Technology?
Acrobat Exchange

The viewing of a *PDF document is simple. Execute
Acrobat Exchange or Acrobat Reader on any platform, open
the desired * PDF file, and view it using Acrobat features. If
only viewing is desired, the less-expensive Acrobat Reader
should be employed to save costs. Acrobat Exchange permits
“value added” modifications to the received * PDF document,
for example, Notes, Bookmarks, Thumbnails, and Links.

The creation of a *.PDF document is relatively
straightforward. In its simplest form, using Acrobat Exchange
a new “printer,” called PDIFWriter, is added to your list of
selectable printers. Once you finish work with an application
program and are ready to print your work, you select
PDFWriter (pick specific options) and print directly w a * PDF
file. You can print an entire document to a single * PDF file,
or individual document pages to individual *.PDF files that
can be merged at a later date. Each * PDF file, of course,
requires a unique file identification.

When you have embedded figures or bitmaps, PDFWiter

may fail as a printer driver to create a *.PDF file. In such a
situation, you instead use a PostScript or Encapsulated
PostScript printer driver and print directly to a *.PS or *.EPS
file. Then you use Acrobat Distiller to convert the PostScript
file o *.PDF format.

How Does One Use Acrobat Technology?
Acrobat Distiller

Situations exist in which PDF Writer docs not have the
power to creale an acceplable * PDF file. For example, a
complex document with figures or embedded, color images
may not yield an acceptable *.PDI file using PDIF Writer
soltware. The same situation may occur with embedded
equations containing Greek or other symbols. In such cases,
Acrobat Distiller is used, and the process of creating a * PDF
file has two steps rather than one:

Step One. Using the application program, you prinl your
work to a PostSeript (*.PS) or Encapsulated
PostScript (*.1:PS) file. This is almost always possible
with applications that yicld complex documents.

Step Two. Using Acrobat Distiller, you convert the * PS5
or *. LIPS file 1o a *.PDI file.

This two-step process lakes more time than PDEFWTriter, but it
yields outstanding results. An important characteristic of both
Acrobat Exchange and Distiller is the exisience of compression
of the original file. Acrobat Distiller has failed only once in
the author’s hands: the conversion of a PosiScript file of a
Spanish language document. In this case, Acrobat PDIWriter
applied 1o the original Word for Windows document in Spanish
succeeded in producing the correet * PDI file.

Color “Printing” Using Acrobat Technology

Most laser printers are black-and-white printers.
Applications programs that have color output must be
converled to black and white either prior to printing, or during
the printing process (when colors are converled (o a gray scale).
ATexas Instruments microlaser Plus printer can perform either
PostScript or HP I printing, but both yield hard copy that is
black and white. An applications program thal prints 10 a
PostScript or Encapsulated PostScript file using the T1
microLaser PS17 printer driver produces a black-and-white
file. Acrobat Distiller can convert the PostScript or
Encapsulated PostScript file to a * PDF file, but it still will be
in black and white; in fact, color images may look terrible in
gray-scale black and white.

A “gimmick” suggesied by John Ienry Gross (July 16,
1993) of Adobe Systems in Vienna, Virginia neatly solves the
problem of producing color that can be viewed by Acrobat
Exchange software. John suggested the inclusion of an
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additional “virtual” printer driver, the NEC Colormate PS/80,
as a printer option within Windows 3.1. Documents that contain
color bitmap images are printed to a color Encapsulated
PostScript file for this hypothetical NEC Colormate PS/80
printer: such a [lile, in turn, is converted 0 a color *.PDF file
using Acrobat Distiller. This technique has been tested in
Blacksburg and it works perfectly. Time is required for the
file conversions since Acrobat Distiller is more
computationally intensive than PDFWriter: also, the bitmapped
color files are more complex and larger in size. Still, when is
the last time that you purchased a conference proceedings that
had color images? Or a chemical engineering textbook that
had color drawings? Color and chemical engineering
secemingly have been inherently incompatible in “the great
scheme of things™ [i.e., Wiley, Prentice-Hall, McGraw-Hill,
and other commercial publishers] over which authors and
textbook purchasers have bad little or no control.

Personal
Technology

Experience with Acrobat

The author has had exiensive with Acrobat software as of
February 1994, Acrobat software technology is excellent. It
has met or exceeded expectations. The following are several
examples of the use of Acrobat Exchange and Acrobat Distiller.

Acrobat Exchange and Acrobat Distiller were installed
on Windows 3.1 without difficulty. Adobe Type Manager
(ATM) Type 1 fonts were installed as part of the process.

A 75-page manual written by Paul and Peter Rony using
Word 2.0 for Windows was converted to a *.PDF file,
TUTCADOA.PDE in 4.5 minutes using Acrobat Exchange
while in Word 2.0 for Windows. The PDFWriter was selected
as the “printer” for the document. TUTCAD9A.DOC had an
initial size of 2.467 Mb, which was compressed w only (.864
Mb for the version of TUTCADOA PDE In this version, all
75 pages have Thumbnails, and there are approximately 60
Bookmarks, 15 Links, and 10 Notes. Only several hours were
required to learn and apply Acrobat Exchange to
TUTCADYA.DOC,

Two Lotus Freelance Graphics 1.0 color presentations,
CDROM_04 PRE (21 screen color images) and
SACH_O1.PRE (36 screen color images) were converted o
files CDROM_04.PDF and SACH_01.PDE respectively, using
PDI*Wriler operating within the printer capability of Lotus
Freelance Graphics, Surprisingly, PDEFWriter produced *.PDF
files that exhibited the full color of the original Freelance
presentations. There were no embedded color bitmap images,
* BMP, in these two presentations.

One Microsoft PowerPoint color presentation,
DATAAQOL.PPT (23 screen images, most with color), was
converted to file DATAAQOL.PDF using PDF Wriler operating
within the printer capability of Microsoft PowerPoint. As with
Freelance, the * PDF file exhibited the full color of the original
PowerPoint presentation.

Conversion of Interleaf Publisher version 3.5

Encapsulated PostScript files to *.PDF format using Acrobat
Distiller for Windows. The conversion process retained the
fine resolution of the “Getting Started withAPT” manual edited
by the author.

Conversion of the manuvals for DIGEST, PICLES,
POLYMATTI, DIPPR, the Brice Carnahan style sheets, and
the University of Michigan interactive modules intw * PDF
format. Software such as Aldus Pagemaker for Macintosh,
Microsoft Word for Macintosh, and Microsoft Word for
Windows 2.0 were employed.

The University of Michigan manuals arrived as self-
extracting archive files from either Aldus Pagemaker for
Macintosh or Word for Macintosh. The Pagemaker files were
printed to Encapsulated PostScript files on the Macintosh and
then converted to * PDF files using Acrobat Distiller for
Macintosh. The Word for Macintosh files were opened, then
exported to Word for Windows 2.0 files, which were
subsequently massaged on an IBM platform, printed to a
PostScript file, and then converted to a *.PDF file using
Acrobat Distiller for Windows. During this process, color
bitmap images of the University of Michigan modules were
substituted for the existing black-and-white bitmap images.
This multi-step process took time, but the result was worth it.

About fifteen individual files from the collection of
Virginia Tech library research guides and database guides
(single-page, two-sided guides that facilitate the use of specific
sections in or capabilities of the library) existing inWordPerfect
5.1 for DOS format were converted by first importing the DOS
files into WordPerfect 5.1 for Windows, then using PDFwriter
to create *.PDF files. [February 1994].

A complete manuscript, "MSE Communications
Handbook," co-authored by Susan Stevenson and Steve
Whiunore, School of Engineering Science, Simon Fraser
University, Burnaby, British Columbia, was converted chapter-
by-chapter to PDF format using PDFWriter and Word 2.0 for
Windows. This manuscript is being tested in a juniorlevel
ChE controls laboratory. [February 1994]

Finally, a Spanish version of Microsoft Word for Windows
2.0 successfully converted, using PDFWriter, a document to a
*PDF file. The resulting * PDF file correctly exhibited the
special Spanish characters.

One failure must be reported. A third Lotus Freelance
Graphics file, AICHEQS.PRE, which contained about 12
embedded color bitmap images (*. BMP files), took a long time
to be converted by PDFWriter and produced a huge * PDF
file that contained poor black-and-whilte versions of the color
bitmaps. The use of the T1 microLaser PS17 driver (1o create
an AICHEOS.EPS file) and Acrobat Distiller (to create the
corresponding AICHEQS5.PDF file) succeeded in producing
poor black-and-white versions of the color bitmaps. John Henry
Gross, as reported above, suggested the solution to the problem:
produce AICHEOS.EPS using the NEC Colonmate PS/30 color
PostScript printer driver instead of the TI microLaser PS17
black-and-white PostScript printer driver This tactlic
succeeded.
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Applications of Acrobat Technology to
Chemical Engineering

The task force would like to propose specific applications
for Acrobat technology within chemical cngineering. The
following includes speculations on the logistics associated with
the use of Acrobat.

Conferences: The Distribution of
Publication Responsibility

Assume a ChE conference with approximately 150
participants. This number of participants places the conference
at the low end of the scale of CD-ROM production. Nimbus
Information Systems has a minimum order of 200 CD-ROMs,
but other manufacturers offer their services for as low as 100
CD-ROMs pressed. Nimbus Information Systems quoted,
more than a year ago, $1000 for mastering costs, $250 for
pre-mastering costs (assembly of files in the proper order on a
large hard disk, conversion to ISO-9660 format), $2.00 per
CD-ROM in quantities of 200-500, and $1.65 per CD-ROM
in quantities of 500-999. Assume also the following:

*  One CD-ROM of the final conference proceedings
sent to each participant.

*  One CD-ROM of the final conference proceedings
sent to each of 100 CACHE member departments.

« 100 CD-ROMs of the final conference proceedings
reserved for sale to other organizations.

A total of 350 CD-ROM disks need to be pressed, at a
total cost of $1950, or $5.57 per CD-ROM disk if Nimbus
Information Systems is selected as the manufacturer

Now consider the logistics of the creation of the files for
this CD-ROM. Like the Instrument Society of America and
other organizations, the Conference organizers would provide
style sheets that request each speaker to submit final copy ina
certain style: font sizes, font types, figure sizes, mamgins,
spacing, alignment, and so forth. Speakers would be free to
select their computer platform and their application program
{word processor or desktop publisher), but they would be
expected to adhere to a certain character font style (for example,
Times Roman rather than Helvetica, Arial, Bookman, or
Courier). In other words, the responsibility to adhere to a
specific manuscript style becomes distributed, rather than
focused in a single person, for example, the secretary to a co-
chairman of the conference.

If the speakers have Acrobat Exchange and/or Acrobat
Distiller, they can be encouraged o produce a final, * PDF
file for their contribution to the conference. This situation may
exist within two years, but it does not exist as of February
1994, Alternatively, the speakers are asked to print their
contribution to a single PostScript or Encapsulated PostScript
file, which is sent to a co-chairman of the conference. The

secretary Lo this co-chairman has Acrobat Distiller, and
converts the * PS or * EPS file to a *.PDF file. This secrelary
then focuses her time not on the retyping of manuscripts, but
rather on “value-added” tasks such as the provision of
Bookmarks, Thumbnails, Links, and perhaps even Notes (o
the individual * PDF documents.

The co-chairman is responsible for making arrangements
for a CDROM manufacturer to place the * PDF documents
on the ChE conference CD-ROM. The CD-ROM would
contain 50 to 100 individual *.PDF documents that could be
viewed using Windows, Macintosh, DOS, or UNIX platforms.

Acrobat Pricing: Evolution vs Revolution

One “chicken-and-cgg” problem remains: Would the
speakers and participants have Acrobat Readers to view Lhe
conference CI-ROM with its contained *.PDF files? In two
years, they may; today they do not. For commercial
organizations, list prices are:

Acrobat Exchange $195
Acrobat Personal Distiller 5695
Acrobat Reader (50 users) $2500
Acrobat Starter Kit $1500
Network Distiller §2495

Mail order soltware firms such as PC Connection (800-800-
5555) or Micro Warchouse (800-367-7080) offer Acrobat
software al one-copy prices of approximately:

Acrobat Reader for Windows $ 25
Acrobat Exchange lfor Windows $125
Acrobat Personal Distiller for Windows $430
Acrobat Starter Kit 5670
Acrobat Network Distiller for Windows $1550
Acrobat Reader (50 stations) §1560

The Acrobat Starter Kit is a superior purchasing strateg
for corporale organizalions; it contains 10 licenses forAcrobat
Exchange and 2 licenses for Acrobat Distiller, For academic
institutions, an “evolutionary™ strategy would focus on
alternatives that provide initial quantities in the range of 25 (o
100 copies of Acrobat Reader, Exchange, or Personal Distiller

1 Acrobat Exchange S99
5 Acrobal Exchange $250
25 Acrobat Exchange §1125
50 Acrobat Reader 5750
100 Acrobat Reader $1200
100 Acrobat Exchange 54395

1 Acrobat Personal Distiller $205

For academic institutions, a “revolutionary” strategy would
atlempt to provide access to Acrobat technology 10 an entire
campus, including students. Academic prices will be, according
to a January 15, 1994 proposal:
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500-1999 Acrobat Exchange $36 each*
2000-4999 Acrobat Exchange $34 cach®#
5000+ Acrobat Exchange 532 each¥**
Acrobat Personal Distiller $295 cach
Acrobat Network Distiller §750 cach

Notes: % 500 to 4999 Acrobat Readers are $4 each
o 5000 1o 19999 Acrobat Readers are S3 each
#EE 20000+ Acrobat Readers are $2 cach

With the quantity pricing for Acrobat Exchange and Acrobat
Reader, there is a required “Subscription Service Fee” of 15%
per year for the initial contract amount. Also, Educational
Network Distiller can be purchased for $750 each.

Confirmation of these prices can be obtained from Mr
John Cook, The Douglas-Stewart Co., 2402 Advance Road,
Madison, Wisconsin 53704, Phone: 1-800-279-2003. FAX:
608-221-5217. Email; 73324.1105 @ CompuServe.COM.

A mail-order price of S125 for Acrobat Exchange is not
unreasonable for any organization, including an academic
department. Keep in mind that two versions of Acrobat
Exchange are contained in the software package, one for the
Macintosh and one for Windows. Based upon the above prices,
the cost of reading a conference CD-ROM also can be
distributed o the recipients, It is recommended that, where
possible. Acrobat Exchange be purchased, notAcrobat Reader
(which provides no value-added editing capabilities to *.PDF
files).

CACHE Should Collect/Archive Electronic
Files

CACIIE should collect and archive the original electronic
files to the documentation that it provides along with CACHE-
marketed software. All CACHE Case Studies should be held
by CACHE in electronic form (if not past case studies, then
future ones). CACHE should from this point forward act as if
its future distribution mechanism will be exclusively electronic.
The option to print electronic files to hard copy always exists,
but not the reverse (unless scanner technology is used). Does
CACHE wish to move “beyond paper?”

CACHE Software Distribution: *.PDF Files
of Software Manuals

The distribution of software marketed by CACHE can be
subdivided inlo two calegories, (a) execulable [iles, and (b)
manuals and publications. Manuals for CACHE-marketed
software offer an immediate target for Acrobat technology.
Consider the manual, “Chemical Engineering Oplimization
Models with GAMS,” which is Case Study No. 6 of the

CACIHE Design Case Studies Series. This 50- to 100-page
manual could be converted into a single *.PDF file, which
probably could be distributed on a single 3.5-inch HD floppy
diskette suitable for reading either on Windows, DOS, UNIX,
or Macintosh platforms. The cost of printing the manual, or
portions thereof, is distributed to the recipients. CACHE saves
printing, storage, inventory, and postage costs by relying on
Acrobal technology for its manuals, Further the manual, being
in compressed Acrobal Exchange format, could be sent
electronically to a department by Internet.

CACHE Distribution: Internet Transmission
of CACHE Products

Acrobat Exchange and Distiller technology both compress
files and permit their presentation in the very appealing * PDF
format when viewed with Acrobat Exchange, Using shareware
XXDECODE techniques, the *.PDF file can be converted 1o
a character-based *.UUEL file that can be transmitted by email
over Internet. The recipient would use XXDECODE
technigues to decode and restore the original * PDF file,
Alternatively, FTP servers could be used to transfer the #. PDF
file in binary form directly from an anonymous file server to a
user.

The Future for the Portable Document
Format (PDF)

Quantity discounts can be obtained for CACHE member
departments if’ Acrobat software is purchased under the
umbrella of CACIIE as an Acrobat User Group. Adobe
Systems has an excellent track record with its PostScript and
Encapsulated PostScript file formats as well as itsAdobe type
fonts. It should be equally successful with the Portable
Document Format (PDF). Adobe is likely to be a winner in
this area, so CACHE should be cognizant of the opportunities
that will present themselves when PDF becomes a standard.
Ina private communication with anAdobe Systems marketing
specialist in Vienna, Virginia, the task force chairman learned
that the American Chemical Society has been evaluating
Acrobat technology since January 1993. Apparently they like
the technology and are considering its use in a number of
different applications.

From Beyond Paper (see footnote 2) comes the following
concluding paragraph in the section on “The Future” (page
116):

“Adobe Acrobat technology will address the needs
of the many organizations that publish documents writien
in the Standard Generalized Markup Language (SGML),
or other file formats, such as RI'F (Rich Text Format).
New Acrobat extensions and products will enable both
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file by combining the native file and its structure with the
corresponding PDF file; filters will identify the structure
of numerous other file formats, such as Microsoft Word,
WordPerfect, and FrameMaker. Automated links,
structure-based full text searches, and other features, such
as the ability to extract SGML from a “structured” PDI
file, will give professional and commercial publishers all
the benefits of electronic document exchange without
losing document structure.

These and other technologics will ultimately change
the economics of publishing. The physical constraints of
paper and the associated restrictions of its delivery will
evenlually disappear. Information will still be printed, but
it will no longer be a necessary step in the distribution
process. In a few years it will cost less to deliver phone
books to the entire country than it now costs to deliver
them to one small town; it will cost less to deliver 10,000
color catalogs than it does today to deliver one; it will
cost less to deliver all the business magazines than it does
today to deliver a few sheets of paper”

In the 1990s, it is the combination of the huge capacity of
CDROM disks — 640 Megabytes — plus their low cost —
$1.50 per disk in large quantitics — plus a standardized,
portable document format-PDF — that will now revolutionize
technology that previously has vitally depended upon the
printed page. The point is that with a * PDF file, any reasonable
computer, and a laser printer, highquality hard-copy production
is always available. But it will be discretionary..and
distributed.

For Additional Information...

John Cook, of The Douglas Stewart Co., has recently
provided the following information about Acrobat and PDF:

(a) “Chapter 2. Overview,” pp. 5-14. This is an excellent
document that explains the detailed structure of a PDF
file. The general properties of such a file are: PostScript
language imaging model, portability, compression, font
independence, single-pass file generation, random access,
incremental update, and extensibility.

(b) Adobe Acrobat Product Features and Benefits, 4 pp.

(c) Adobe Acrobat Products and Technology, 2 pp.

(d) Adobe Acrobat Press Backgrounder, 7 pp.

(e) Adobe Acrobat advertising brochure.

(f) Current Evaluators of Adobe Acrobat (January 28, 1994).

(g) Press releases: “Aldus Announces Support for Adobe
Acrobat” (October 20, 1993): “Adobe Acrobat pdfmark
Support Featured in Corel Ventura 4.2 Software” (October
20, 1993); “Frame Technology Expands On-Line
Authoring and Distribution Capabilities™ (October 20,
1993); “Adobe Systems Licenses Adobe Acrobat Software
to J. P. Morgan” (October 20, 1993),

(h) “Key leatures of Acrobat Search and Composer.”
Software beta testing o begin in March, product to begin
shipping in June. Composer is an index-creation ol that
extracts the entire text of a PDF file and creales a scparate
index. Search looks at the Composer index file rather than
at the entire document.

References

1. Patrick Ames, “Beyond Paper,” Adobe Press, Mountain
View, CA, 1993,

2. Acrobat software for the Unix platform will be available
commercially sometime in spring 1994,

Adobe, Acrobat, and Postscript are registered trademarks or
trademarks of Adobe Systems, Inc.
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Teach Hands-On Process Control With PICLES Version 3.1

By Douglas J. Cooper, University of Connecticut

Introduction

Picles, the IBM PC compatible Process Identification and
Control Laboratory Experiment Simulator. is now being used
in more than 30 process dynamics and control courses around
the world. Picles is an easy-to-use educational simulator that
lets students oblain extensive hands-on experience while
studying this often abstract and mathematical subject.

Picles contains several real-world processes which
students can use for experimentation and study They can
manipulate the input variable of any of the processes, shown
in color-graphic display, to obtain pulse or step test data for
identification analysis. Picles lets them print their own plots
and data files so they can use whatever methods you teach
them for this analysis and for controller design. After designing
a controller, they can return to Picles and obtain immediate,
visual feedback on controller performance for set point tracking
and for disturbance rejection.

One real power of Picles is that students can quickly and
casily explore real applications of most of the theoretical
concepts you tcach in your course. You can assign homework
problems throughout the semester which can be completed in
only 20 or 30 minules that strengthen their understanding and
theirmotivation as their appreciation for the subjectinereases.

Such continual reinforcement in application of theory
combined with the laboratory experiences already at your
school creates a learning environment never before possible
for process dynamics and control.

In this article, a review of Picles’ processes and controllers
is first presented. Then, the focus shifts to highlight some of
the new features of Picles version 3.1, The discussion of new
features is organized to illustrate how students can use Picles
to gain hands-on experience in the application of a few subtle
but important theoretical concepts in only a few minutes time.

The Picles Processes
Picles has six processes for study, including:

Gravity Drained Tanks-In-Series Pumped Tank
Heat Exchanger

Design a Process

Mystery Processes, and

Distillation Column

The Gravity Drained Tanks-In-Series is shown in Figure
1. The manipulated variable is the flow rate of liquid entering
the first tank and the controlled variable is liquid level in the
second tank. This process displays a nonlinear behavior

12647 MINiSEC] P I C L E S A ~ACTIVATE DESIGN MENU
PROCESS! GRAWITY DRAINED TANKS € -CHANGE COMTROLLER MODK
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Figure 1 - Gravity Drained Tanks in manual mode with oscillating controller output.
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Figure 2 - Heat Exchanger first under PI control and then Integral only control.

because drain rate from cach tank is proportional to the square
root of the hydrostatic head.

The Pumped Tank (not shown) is a single tank with a
pump on the discharge line, rather than the gravity drain of
the previous process. The manipulated variable is the flow
rate out of the bottom of the tank and the controlled variable is
liquid level in the tank. This system presents an interesting
control challenge because of the integrating nature of the
process.

The counter-current Ieat Exchanger is shown in Figure
2. The manipulated variable is the cooling flow rate on the
shell side and the controlled variable is temperature exiting
the exchanger on the tube side. This nonlincar process has a
negative steady stale gain and also a nonminimum phase or
inverse disturbance response.

Design a Process has a menu shown in Figure 3 which
permits students to input individual transfer functions
describing process input/output dynamics and disturbance/
output dynamics. As shown, users can specify a steady state
process gain, up to three lag time constants, a dead time, and
one lead time constant. Thus, students can isolate and study
specific process characteristics as well as study problems found
in textbooks. Once the simulation is started, students sce bar
graphs similar to those displayed in commercial equipment in
the process graphic arca.

The Mystery Processes (not show) are processes with the
gains, time constants, dead times and degrees of nonlinearity
pre-specified and hidden from the student. Because there is
no a priori indication of process behavior, the student must
rely on analysis and experimental procedures they learn in
class for controller design and validation. This is similar to

the procedure which must be followed when tuning controllers
from a remote control room. The Mystery Processes are ideal
for project work later in the semester

The Distillation Column (not shown) separates water and
methanol. There are two interacting control loops on this
process. The top loop manipulates reflux rate o control
distillate composition. The bottom loop manipulates steam rate
to the reboiler o control bottoms composition. Picles offers
static and dynamic decoupling controllers so students can
explore these model based methods for minimizing loop
interaction.

DESIGN A PROCESS

PROCESS TRANSFER FUNCTION
Gpls) = Kp (TLs+1) exp (-DTs)
(Tiz+1) (T2s+1) (T3s+1)

DISTURBANCE TRANSFER FUNCTION
Gd(s) = Hp {(TLs+1) exp (-DTs)
(Tis+1) (T2s+1) (T3s+l)

DESIGN HENU

PROCESS DISTURB
Title NEW FEATURES

Process Gain: 1.78 1.p8

First Time Constant: 121.8 158.8 SEC
Second Time Constant: 43.8 75.8 SEC
Third Time Constant!: i17.8 B.8 SEC
Dead Time: 9.4 8.8 SEC
Lead Elenent: - 32.8 8.8 SEC

Figure 3 - Design a Process menu for specifying process
character with a transfer function.

CACHE News

Page 11



The Picles Controllers

The control algorithms in Picles are all PID
(ProportionalIntegral-Derivative) and can be custom tuned and
implemented with just a few key strokes. The Picles controller
selection menu offers:

Manual Control

P-Only Control (Manual Bias)

[-Only Control

Velocity PID Control (Derivative on Measurement)

Velocity PID Control (Derivative on Error)

Position PID Control (Bumpless) Velocity PID with
Smith

Predictor Velocity PID with Feed Forward

Velocity PID with Decouplers (Distillation Column
Only)

Although PI and PD controllers are not explicitly listed, PI
can be implemented for any of the PID selections by setting
the derivative time (o zero, as was done in the example shown
in Figure 4. A PD controller can be approximated by setting
the reset time to its maximum value for any of the PID
controllers.

This list of controllers permits exploration of a variety of
concepts. The PID Position algorithm lets students observe
the consequences of reset windup. The PID with Derivative
on Error algorithm lets them learn about derivative kick. The
Smith Predictor enables students to learn the benefits of model
based dead time compensation and the IFeed Forward element
lets them learn how disturbance rejection works using both

static and dynamic compensators, Finally, for the Distillation
Column, decouplers can be employed so students can explore
methods for minimizing loop interaction.

Computer System Requirements

Picles is designed o run in the DOS environment on IBM
compatible personal computers. The computer must have EGA
or VGA graphics capability and the processor should be an
Intel 386 or faster.

New Features

Oscillating Input

One new capability in Picles 3.1 is an oscillating input
generator. As shown in the commands listed in the upper right
comner of Figurel, the user simply presses “O” and a menu
pops up (not shown). The user then specifies the desired mean
value, amplitude and period of oscillation on this menu, presses
the “home” key, and then watches as the process responds to
their input oscillation specifications.

In this example, the upper plot of Figure 1 shows the
controller output as it manipulates the inlet flow rate to the
top tank. The lower plot shows the open loop measured level
in the second tank as itresponds 10 this input trace.As expecled,
a steady oscillation in the input variable produces a steady
oscillation in the output variable.

So after you discuss frequency domain concepts such as
amplitude ratio and phase lag in class, students can spend a
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0. D _-CHANGE DISTURBANCE VALUE
o _ A -ACTIVATE DESIGN MENU BELOM
' s e o . SIHULATION DESIGN
—— B =~ __| | oisTurBANCE 50.0 %
. s HMEASUREMENT NOISE 0.5 %
4 DEAD TIME 9.4 SEC
40.
. _ CONTROLLER DESIGN
T=1 sec T = 60 sec CONTROLLER PID VELOCITY (D=MEAS.)
30. gagggsnnt 60 SEC
¥ INPUT 49.9 X
g, HEASURED VARIABLE ¢) SETPOTNT a5
CONTROL BIAS i
% CONTROL GAIN 0.62
' RESET TIME 155.0 SEC
DERIV TIME 0.00 SEC
60. - 2 g HIGH ALARM POINT 8%5.0 #
{ 1 f [ ‘1 , LOM ALARM POINT 15.0 #
4 it = i P
s0. i s SHITH FREDICTOR HODEL
K4 HODEL GATIN
40. PROCESS TAU SEC
s0 40 30 20 10 0| DEAD TIME SEC
DATA HISTORY (MIMS)

Figure 4 - Design Menu can be used to explore impact of sample time on control
performance.Figure 2 - Heat Exchanger first under PI control and then Integral only control.
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few minutes on Picles and see for themselves what these
concepts mean when the process under discussion is not simply
a hypothetical transfer function. After some exploration, they
can usc the new plotting option discussed later in this article
to create plots to submit as part of a homework assignment.

Additionally, they can use Picles to understand that
amplitude ratio and phase lag will change as operating regime
changes for nonlinear processes. Another idea is to have them
run and plot a sequence ranging from low (o high oscillation
frequencies and literally generate information for a Bode plot
from a process they can see and relate to. Combine this with
the abstract transfer function discussions typical of the
classroom and student understanding will soac

Integral-Only Controller Mode

Figure 2 shows one quick study of the Integral mode of a
PID controller. The application for this study is the Heat
Exchanger process. The lower plot of Figure 2 shows a series
of two square wave set point steps represented as a solid line.
‘Tracking this set point trajectory in the lower plot is sampled
data from the controlled heat exchanger outlet temperature.
As shown, the measured temperature data has a fair amount
of random noise. (Noise level can be adjusted at the users
discretion by using the Heat Exchanger Design Menu, which
is similar to that shown in Figure 4).

For the first set point square wave, a Pl controller is
employed. For the second set point square wave, an integral
only (I-Only) controller is employed. Controller tuning was
adjusted in the Design Menu so that the set point tracking
performance of measured temperature was similar for both
controllers.

The feature of interest in this study is displayed in the
upper plot. As shown, the PI controller computes a controller
output (and thus process input) which is noisy in
correspondence (o the noise of the measured temperature
shown in the lower plot. This results from the Proportional
mode of the PI controller, which computes each controller
output adjustment as directly proportional to the current
controller error. The measurement noise is reflected in the
controller error (defined as set point minus measurement) and
thus the computed controller output.

The controller output shown in the upper plot for the
second set point square wave, where the controller is I-Only
shows a virtually noise free trajectory. This is because the
Integral mode is a successive summation of controller error
One result of this summation (or integration) is that noise is
smoothed or averaged over time.

Thus, class lecture can present the mathematics of
Proportional versus Integral mode, and diagrams can be drawn
to explain the what's, how's and why’s. But a Picles session in
which students see this and similar phenomena play out on
the screen, using processes which are tangible and intuitive, is
an extremely effective way to educate and help students
translate abstraction into reality.

Design a Process

Most every course in process control, sooner or later
devolves into an extended discussion of transfer functions.
Picles 3.1 now has a Design a Process feature, shown in Figure
3, which makes the study of transfer functions significantly
more concrete to students. Design a Process lets students
specify the complete process input/output and disturbance/
outpult relationship.

Students can now specifically explore the open and closed
loop behavior of a true first, second or third order process
quickly and easily. They can compare controller performance
for different dead times and then study the benefits of dead
time compensation by using the Smith predictor They can
study how different disturbance characteristics impact feed
back control and feed forward control design and performance.,
And they can study and understand the implications of a lead
element (process zero) with just a few key strokes.

One interesting idea is to approximate the behavior of the
Gravity Drained Tanks-In-Series, Heat Exchanger or even one

This approach is the one taken in the popular textbooks for
controller design. Then, they can use Design a Process o study
this simplified representation and develop process
understanding and a controller design. Finally they can return
to the original Picles process or to the laboratory and see first
hand the strengths and weaknesses of a linearized process
approximation when the application is a real-world process
with noise and nonlinearities.

Controller Sample Time

Another new feature is the ability 1o adjust controller
sample time, as shown in the Design Menu of Figure 4 under
the Controller Design heading. This figure shows the closed
loop response of a process Lo square wave sel point steps,
represented as a solid line on the figure. The process under
study is a Design a Process with parameters specified as shown
in Figure 3.

API controller is being employed in this study. This can
be determined because a PID Velocity (Derivative on
Measurement) controller is specified in the Design Menu.
However the Deriv Time is set to zero in the Menu, thus
yielding a PI controller.

Figure 4 shows two sets of responses. The first set point
square wave shows the performance of the PI controller with
seltings as shown in the Design Menu, except that controller
sample time is set at 1 sccond. The second set point square
wave shows performance when all parameters remain constant
except controller sample time has been increased to 60 second.
As shown, performance clearly degrades as controller sample
time is increased.

Thus, students can now explore with little effort the
implications of sample time relative to closed loop
performance. They can study the relationship between sample
time and the overall time constant of a process o develop
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EFFECT OF SAMPLE TIME ON CLOSED LOOP PERFORMANCE

NEM FEATURES COMTROLLER: PID VELOCITY (D ON MEAS.)
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Figure 5 - Demonstration of new Plot facility

rules for setting this important parameter They can also explore
how much the closed performance of a system will suffer if,
for example, the computation load on a real control computer
forces them Lo specify a sample time that is longer than they
might normally desire,

Plowting Facility

Picles 3.1 now has a flexible plotting facility so students
can quickly and easily prepare plots for homework. Figure 5
shows one possible Picles plot of the same response shown in
Figure 4. The plotting facility enables a user 1o display the
measured output against either the manipulated input or the
sel point trajectory.

The plotting facility permits the user to specily the tick
mark spacing, to set the maximum and minimum values for
the major axes, and to turn a plot grid on or off as desired.
Plots can be produced on most dot matrix and laser printers
using the DOS “Graphics” command. Thus, students can
generate and customize plots for homework as required to
defend their engineering decisions.

Final Notes

As several users have reported, simple exercise such as
those discussed here can be the difference between glazed eyes
and broad smiles. More ideas for using Picles in the classroom
can be found in [1,2].

FFor additional information about Picles and available
teaching malerials, contact:

Douglas J. Cooper
Chemical Engineering Department
University of Connecticut U-222
Storrs, CT 06269-3222
phone: (203) 486-4002
email: cooper@eng2.uconn.edu
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The Adobe Acrobat User Group Program

By Rye Livingston, Adobe Systems

In an effort to promote Adobe Acrobat technology, Adobe
Systems announced the Adobe (TM) Acrobat (TM) User Group
Program late in 1993. The bottom line is that only a single
$100 payment is required for two copies of Acrobat Distiller,
two copics of Acrobat Exchange, and copies of Acrobat
Readers (o all group members. Though not applicable to
academic environment, readers of CACHE News may have
their own ideas for user groups. CACHE has already submitted
an application to participate in the Adobe Acrobat User Group
program.

The key issue is the definition of a user group.According
to the Adobe License Agreement:

“1.4 “User Group” means a computer user group that
meets, at a minimum, the following criteria; (i) the User
Group must have elected or appointed officers that
represent the Members, (ii) the User Group must have
existed for at least six (6) months prior to the dale the
Application is executed, (iii) the User Group must have a
minimum of forth (40) Members; (iv) the primary purpose
of the User Group must be to disseminate information
regarding computer hardware and/or software usage, and
(v) the User Group must have an established means for
distributing information, e.g., via a newsletter Adobe may,
in its sole discretion, waive one (1) or more of the above
criteria on a case by case basis.”

CACHE meets all five criteria. An accompanying letter read
as follows:

Dear User Group Officer,

Thank you for your interest in the Adobe Acrobat
User Group Program. We have designed this program (o
provide user groups with all of the software needed to
begin communicating electronically usingAdobe Acrobat.
For details, please review the “Questions & Answers”
below. By providing Acrobat Reader to all members of
your group, you can distribute your newsletters, meeting
minutes and other user group communications in the most
time-efficient, cost-effective way—electronically, instead
of on paper. Don’t miss this unique opportunity (o help
your group speed ahead on today’s digital highways. Send
us your application today!

Rye Livingston, User Group Manager
Adobe Systems Incorporated

1585 Charleston Road

P.O. Box 7900

Mountain View, CA 94039-7900
Phone: 415-961-4400

FAX: 415-961-3769

Adobe Acrobat User Group Program
Question & Answers

What is the Adobe Acrobat User Group Program?
The Adobe Acrobat User Group Program is designed to
give compuler user groups an casy way o cxplore the
electronic communication capabilities of Adobe Acrobat
Software.

What is Adobe Acrobat ?
Adobe Acrobat is a family of soltware products that enable
users (o create and distribute electronic documents in a
cross-platform lile format, the Portable Document Format
(PDF). PDF files preserve the essential look and feel of a
document, regardless of the originaling hardware
platform, operating system, application software, or fonts,

What kinds of products does Adobe Systems develop?
Founded in 1982, Adobe Systems Incorporated develops,
markels and supports computer software products and
technologies that cnable to create, display, print and
communicate all kinds of electronic documents.

Where should I direct technical questions?

As an Adobe Acrobat User Group Program participant/
member, you receive the same technical support services
as other Adobe Acrobat Reader users. At no cost, except
for phone charges, you can access basic support services:
an electronic bulletin board and an automated technical
support phone system. You can also choose from a
selection of extensive [ee-Torsupport services.

How do I apply?
Obtain and complete the Adobe Acrobat User Group
Application and License Agreement and mail them with
your $100 payment to:

CACHE News
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Adobe Acrobat User Group Program

Adobe Systems Fulfillment Center

P. O. Box 6458

Salinas, CA 93912-9899
You will reccive a response within four weeks. And if
your business or organization is approved, your Acrobat
software will arrive in four to eight weeks.

If approved, what will I receive?

= One Acrobat Distiller (TM) package (including a 2-
user license for Macintosh (R) or Windows (TM)).

¢ Two Adobe Acrobat Exchange packages.

«  One CD-ROM containing Acrobat Reader software
for distribution.

= Information to help you get started.

Who is eligible for the user group program?

Every user group that meets the requirements on the
License Agreement and Application is eligible to apply.

How do I stant distributing electronic files?

iach program receives (wo copies of Acrobat Exchange.
This software allows you o converl any electronic
document you create, on a Macintosh orWindows system,
into a PDF file for distribution. You also receive Acrobat
Distiller, so you can convert any PostScript (TM) language
file, regardless of origination, to PDE And you receive a
disk of sample PDI files for your library.

What are some of the ways in which my user gioup can take
advantage of Acrobat?

In user group environments, Acrobal software can
electronically link members and officers, for the first time,
to global libraries of visually rich information. You can
also use Acrobat to develop and share electronic reports,
newsletiers, meeting minutes, product reviews, proposals
and other documents that incorporate text, photos,
eraphics, illustrations and fonts.

What are the minimum system requirements needed to run
Acrobat Reader?

For Windows (TM)

+  386- or 486-based personal computer (486
recommended)

«  Microsoft (R) Windows 3.1

o 4 MB of RAM (8 MB recommended)

*+  VGA, SuperVGA or higher-resolution display
adapter supported by Windows 3.1

e 144 MB 3.5" floppy disk drive

For Macintosh (R)

«  Macintosh Plus, SE, Clasic (R), LC, II, PowerBook
(TM), Centris (R), or Quadra (TM) (I1, PowerBook,
Centris or Quadra recommended)(Trademarks or
registered trademarks of Apple Computer, Inc.)

< Apple (R) System Software version 6.05 or greater
(version 7.0 or greater recommended)

» 2 MB of application RAM (4 MB recommended)

o 800K or Apple SuperDrive floppy disk drive

Windows is a trademark of Microsoft Corporation.
Acrobat is a trademark of Adobe Systems.

Graduate Research at
the Unive—rsitg is
conducted onlg on the
most modern
equipment.
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WAMMAS - A Program to Aid Industrial Waste

Minimization

by  Anthony G. Collins, Clarkson University
Donald E. Smith, Jr., Coyne Textile Services

Joseph V. DePinto, State University of New York at Buffalo

This article describes a computer program developed for
the New York State Center for Hazardous Waste Management.
The material for the article is taken from the final report to Lhe
center. Of most potential benefit to the educational community
is the tutorial component of the program that teaches the
concepts of waste minimization. Readers may also find the
example application of expert system technology of interest
and use.

While many segments of the community (eg. industrial,
legislative, and academic) agree that, currently, suitable
techniques exist to control, monitor, and reduce the production
and disposal of industrial hazardous materials, little has been
done to introduce these known techniques or identify areas
requiring innovative approaches. One of the primary reasons
for this situation is the lack of a real understanding as 10 how
a wasle minimization audil can identify wasle minimization
alternatives. A less obvious reason is the reluctance of many
industries to allow external assessment of their production
processes by knowledgeable waste reduction experts in what
are often viewed as sensitive areas. This attitude slows the
transfer of existing technology and the development of new
approaches.

Rule-based expert systems are one of the new techniques
available that have possible application to waste minimization,
Potentially these systems can provide a rational input to
production decisions regarding the control and minimization
of hazardous wastes, Expert systems could be constructed
from a knowledge base consisting of a waste minimization
audit, applicable regulations, and production alternatives. The
system output will provide management with production
decision guidance regarding hazardous waste issues.

To meet the goals of improving technology transfer and
evaluating the applicability of expert system technology the
Waste Minimization Management Advisory System
(WAMMAS) was developed under the sponsorship of the New
York State Center for Hazardous Waste Management. The
computer program is intended to focus industrial attention on
reducing waste at its source rather than through the traditional,
end-of-pipe techniques (treatment, storage, and disposal). A
combination of tutorial activities and reports of successful
waste minimization techniques meets the technology transfer

objective. The program also presents an innovative approach,
via two examples, (o the manufacturing decision making
process through an expert system management aid. The
management aid demonstrates how industry can account for
the environmental impacts of an industrial process.

The original project proposal submitted to the New York
State Center for Hazardous Waste Management to develop the
program called for 1) implementation of a waste minimization
audit at an ALCOA facility (located in Massena, NY),
accumulating information regarding relevant legislation and
the identification of process alternatives (0 minimize wasle
2) development of a rule-based expert system using the
information gained under the [irst objective as the database,
3) evaluation of process alternatives that would minimize
hazardous waste generation through the use of the rule-based
expert system, and 4) evaluation and documentation of the
methodology of the approach.

At the request of the NYS Center for Hazardous Waste
Management, a significant change 1o the original project
proposal was incorporated. In addition to demonstrating the
feasibility of the expert system approach Lo minimizing
hazardous waste at an industrial site (ALCOA), other
components were to be incorporated to assist with the
dissemination of hazardous waste management principles o
all New York State industrial generators of hazardous waste.

Background

Many economic, regulatory, and legal incentives exist to
molivale an organization to undertake a wasie minimization
program. Raw material, waste disposal, and encmy costs
continue to rise. Present state and federal regulations require
a waste minimization program (o be in place. This policy was
announced by the federal government in the Iazardous and
Solid Waste Amendments (HSWA) to the Resource
Conservation and Recovery Act (RCRA) in 1984,

The New York State Department of Environmental
Conservation has a set of similar policies via the 1987
Organization and Delegation Memorandum #87-13. These
policies have lead to regulations calling for a waste
minimization program to be in place to reduce the volume
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and loxicity of wastes generated. Other regulations restrict
the dumping of industrial by-products in landfills. The list of
compounds requiring permits is increasing as more information
becomes available on these substances. There are also laws
in place which make any party who handles hazardous
substances liable for its ultimate disposal. The incentives to
develop a comprehensive waste minimization program arc,
therefore, numerous and obvious.

IHlow does a waste minimization program work?
Traditionally industries treated and disposed of wastes
generated by their process almost as an afterthought to their
operation.  Wastes were collected as they arose from the
industrial process and werce ofien treated en masse. These
end-of-pipc wasles were generated by industries without regard
to minimization and were Lypically high volume, dilute, and
complex which made them difficult and costly to treat. The
goal of hazardous wasle management is Lo encourage
management and staff to think in terms of a waste management
hierarchy. The priorities are ranked as follows.

1. Wasle Elimination

2. Wasie Reduction

3. Recovery and Recycling
4. Treaunent

5. Storage and Disposal

The first two priorities are referred (o as source reduction.
Together with the third priority, recycling, they define waste
minimization. Only as a last resort should treatment, storage,
and disposal techniques be utilized.

Source reduction is any activity that reduces or eliminates
hazardous waste where il is generated, usually within an
industrial process. This elimination or reduction may be
accomplished in a number of ways:

*  input material changes,

+  process technology alterations,

= product substitution/modification, and
+  good operating practices.

Recycling includes any recovery and reuse of materials cither
on- or off-site prior to treatment, storage, or disposal. Source
reduction and recycling are effective tools for saving money,
reducing liability, complying with regulatory limits, and
protecting human health and the environment.

WAMMAS Development

WAMMAS has been developed to be used by arange of
individuals, from owner/operators of small industrial concerns
to the environmental engineering specialists employed by
major industrics. The advisory system demonstrates how a
materials balance, which attempts o account for all inputs
(raw and recycled materials and water) and outputs (product,

processing losses, waste streams, treatment dischages,
treatment residuals, ete.) for a given production system, is at
the heart of a waste andit. A waste audit in turn should identify,
amongst other things, the sources, quantities, and types of waste
being generated. After reviewing this material, the advisory
system user is then in a position to construct a materials balance
for their own process, obtain information from the materials
balance regarding their most important areas of concern and
receive advice from the system not only (o initiale a waste
minimization strategy, but to also obtain constructive examples
and ideas about wasle minimizalion opportunities.

To meet these educational and technology transfer goals,
WAMMAS contains three sections specifically designed to
tutor the user about waste minimization. The first section walks
the user through a waste audit example, stopping periodically
to interact with the user or highlighting key aspects of the
audit procedure. Helping the user develop their own waste
reduction ideas is the goal of the second section. The user is
exposed to several waste generating processes and the
applicable waste reduction techniques for those processes. The
third section contains abstracts of several successfully
completed waste minimization projects. After reviewing this
portion of the program, the user would be familiar with waste
audit procedures, waste reduction alternatives, and case studies
of proven waste minimization applications.

‘To achieve the project objective of exploring expert system
technology, a waste minimization audit was undertaken at the
ALCOA Massena plant in a manner consistent with the
currently accepled procedures for such audits. The materials
balance model developed from the audit together withrelevant
legislation and process options formed input data for the
decision making process of the expert system. After
formulation of the relevant data into production rules, the
expert system to assist production scheduling to minimize one
waste generating source (PCBs discharging from an industrial
sewer system) was completed following verification and
validation.

The PCB sampling and analysis program atALCOA took
longer than initially estimated and the opportunily was taken
o approach other industries with a view (o evaluate their
polential for expert system applications. These industries
included Occidental Chemical Company in Niagara Falls, NY
Dresser-Rand, Olean, NY, a manufacturer of compressors,
Frito-Lay, Kirkwood, NY, a food processing company, and
Coyne Textile, Syracuse, NY, an industrial laundry.

Initial investigations of these industries revealed that
while, in general, the operation of individual unit processes
remained constant within each industry, the waste stream
concentrations emanating from these processes would
fluctuate. The question then arose, “What caused in waste
stream fluctuations if the specific processes do not change their
operating parameters?” The answer lay in the fact that there
were situations where either concurrent operation of
intermittent processes or the properties of the raw materials
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used by the processes varied, thereby causing fluctuations in
pollutant loadings o a waslewaler treatment stream potentially
violating discharge limits. Therefore, if the environmental
impact of cach individual process could be determined, then
it would also be possible through the use of an expert system
to take into consideration these environmental impacts along
with other manufacturing decisions and schedule the processes
Lo avoid these violations or peaks. This essentially became a
scheduling problem, much like the ALCOA situation.

There were therefore two necessary criteria for potentially
useful expert system applications of this type. The first is that
the industry must have a waste stream that fluctuates in
strength. Secondly, good environmental data must be available
Lo develop correlations between Lhe process operation and
environmental consequences. The ALCOA scenario met both
the criterion. Also, Coyne Textile Services had a siluation
which could potentially be developed. These two industries
were selected to be the expert system demonstration examples

Hardware/Software Environment

The hardware requirements for WAMMAS are an IBM
PC-AT or compatible computer with a harddrive, 3.5 inch disk

drive and a VGA screen. The program requires approximately
3 MB of disk space during installation and approximately 2
MB once installed. WAMMAS is written in C and the expert
system inferencing engine CLIPS (the C Language Integrated
Production Sysicm, a NASA product) is embedded within the
C program, A choice was made to steer clear of commercial
software and program the graphics portion of the program o
avoid royalty expenses and (o maintain control over program
development.

Results

Five components make up the WAMMAS system (Figure
1). The Main or Introduction component is an introduction
to waste minimization which reviews the concepts and terms
involved with reducing the waste generaled by an industrial
process. The Waste Audit Tutor is an interactive tutorial that
educates the user on the waste audit procedure. Reduction
strategies for various processes used by New York State
industries are given in the Waste Reduction Information
component and the Case Studies component documents
successful waste minimization projccts. The last component,
the Expert System Examples, demonstrates the feasibility of

projects.

WASTE AUDIT TUTOR: An interactive tutorial describing the

waste audit process
WASTE REDUCTION INFORMATION: Useful information for specific
industrial processes,
CASE STUDIES: Documentation on successful waste minimization

EXPERT SYSTEM EXAMPIES: Demonstration of expert systems used
for scheduling industrial processes in order to reduce waste.

Introduction ]

Waste
Reductian
Information

S |

Expert
Cose Studies System
Examples

Use <{Arrows?> to Select a Block, then Press (lieturn)|

revious

Fage

{fescr=Ouit

Figure 1 - The Five Components of WAMMAS.
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the expert system approach to manage the hazardous waste
generated through the two indusirial process examples. Each
component of WAMMAS is discussed further.

Main Component

The Main component of WAMMAS serves a number of
purposes. A waste minimization novice is exposed to the terms
and concepts involved with the process of waste reduction,
Due to the emerging state of waste minimization technology,
the use of enminology is mixed. Therefore, the introduction
of WAMMAS acquaints a user, even one accustomed to waste
minimization, with the terms and concepis used in the
WAMMAS system. Once familiar with the material, this
section can be skipped during subsequent utorial sessions.
All other components of WAMMAS are accessed from this
component.

The concept of a wasle management hicrarchy is
introduced or reaflirmed in this component. The hierarchy
cmphasizes that the elimination of waste from an industrial
process should be evaluated as the highest priority; waste
should then be reduced to the maximum extent feasible. When
the alternatives for eliminating and reducing industrial wastes
are exhausted, recycling options should be considered.
WAMMAS defines recycling as any on- or ofli-site use, reuse,

or reclamation of a material. One option for industries is to
market their waste as a raw malterial for another industry This
process of finding alternative markets for waste is attractive
considering that an expense (the cost of waste disposal) is
turned into a profit (the market value of the waste). Not only
is it economically practical, butit is environmentally appealing
even if no profit is made. The liability associated with waste
disposal will be eliminated. As a last resort, the hierarchy
stresses proper treatment and disposal practices. Treatment
and disposal options are not covered by WAMMAS.

Waste Audit Tutor Component

A wasle audit is the necessary initial undertaking to
provide a detailed analysis of a production process that
eventually guides the selection of waste minimization options.
WAMMAS outlines four steps for undertaking a waste audil.
The first step is to understand the process from an
environmental standpoint. Information on raw materials and
finished products is usually easily obtained. ITowever all
streams entering or leaving the industrial process must be
accounted for. With this in mind, the next step is to gather
input information. It follows that the output information will
then be collected. Once all of the information is assumed to
have been accumulated, a mass balance is performed on the

sulfuric acid

steam injection

storage tank
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process. The mass balance ensures the auditor that all waste
streams have been tracked through the industrial process.
‘When the four steps described above are completed, the wasie
audit should:

¢ define the sources, quantities, and types of waste
being generated,

¢ bring together information on unit processes,
products, raw malterials, water usage, and waste
generation,

= highlight process efficiencies and inefficiencies,

*  identify areas of wastage and loss problems,

= help set targets for waste reduction,

= permit development of cost-effective waste
management strategies, and

+ increase employee knowledge of the production
process and concern for wasle minimization.

While the procedures for conducting a waste minimization
audit have been specified for generic production process
situations, site-specific auditing requires considerable
interpretation for effective implementation.

The Waste Audit Tutor component is designed (o aid the

user in tailoring the approach to their own situations. The
user is guided, step by step, through an example of an indusirial
waste audit on a steel pickling process (Figure 2). This
component interacts with the user in several ways, Questions
with multiple choice answers are asked (Figure 3). If an
incorrect response is given, a helpful hint is displayed and the
user is prompted to try again. After the input and output
information is gathered for the steel pickling example, the user
is asked to solve a mass balance. The solution is a simple
mathematical one. It is not the intent of WAMMAS (o carry
out an extensive waste audit, but to show the user that the
mass balance is the heart of the wasle audil by accounting for
all inputs and outputs associated with an industrial process.

The information acquired during the waste audit is
collected from many in-plant sources. The Waste Audit Tutor
ouides the user o a number of these sources as most of the
information needed [or the mass balance can be acquired with
a careful search of purchasing records, flow charts, hazardous
waste manifests, and employees, just 1o name a lew sources.
The waste audit should greatly improve the understanding of
an industrial process and serves as a basis for developing waste
minimization alternatives.

unit

conpliance 1. not
= Trayy agaun.

Check to see if waste streams violate local,
state, or federal regulations.

ropridte answ

I would assune that soneons has already checked to sec 1f any
requlations are beina violated. The waste audit
to find waus to bring waste streans
port of the audit.

Press any key. -
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Figure 3 - Example Screen From Waste Audit Tutor
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Figure 4 - Cross-Referencing User and Program Data

Waste Reduction Information Component

The Waste Reduction Information component was
developed to transfer information about proven waste reduction
techniques. This component of WAMMAS has a data base
consisting of waste reduction options for a number of industrial
operations. Reduction alternatives are provided for emissions
of all phases (gas, liquid, or solid) if the technology exists for
the operation.

The user selects the unit operation he/she is interested in
from alist of processes contained in the database. The program
then asks the user for specific information on their industrial
process. This information is cross-referenced with the process
information contaired in the database (Figure 4). The user is
then asked to compare his/her process to the process in

WAMMAS’ database. The program checks for inconsistencies
between the user’s process and the process contained within
the database. Waste reduction suggestions are then given for
streams which the user has matched, then reduction alternatives
arc given for streams which the user has not identified, For
example, the program may say, ““You have indicated that your
bath process has only two output streams, are you aware that
drag-out of residual solution is considered an output even
though it is not measured? Drag-out can be reduced by
optimizing the dip time or by decreasing the solution viscosity™

A summary of waste reduction options is displayed at the
end of the interactive session. The user also has the option of
computing a simple mass balance on the unit operation. The
importance of the mass balance is again heavily stressed in
this component of WAMMAS.
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Case Studies Component

The purpose of the Case Studies component is to transfer
information on successful waste minimization projects. Each
case study has the following information;

¢ company name,

= type of industry,

«  material(s) subject to reduction,

+  economic information (payback time, total cost),

*  abstract of how the waste minimization technique was
applied, and

»  reference number indicating where more information
can be obtained.

There is an emphasis on the industrial application of the five
waste minimization techniques (input material substitution,
technology modification, product alteration, good
housckeeping, and recycling). When the case study is accessed,
the appropriate waste minimization technique is highlighted
at the bottom of the screen (Figure 5),

Each case study can be accessed by either the waste
minimization technique vsed or by the material subject to
reduction. Once the pathway is selected, a list of appropriate

industries is displayed. The user can then choose the industry
of interest. The uvser also has the option of viewing the
definition of any of the five waste minimization techniques.
The definitions of the techniques used by WAMMAS are given
to avoid any confusion and are included in this section to
emphasize their application to industry.

Expert System Examples Component

Good operating practices or the efficient management of
an industrial process involving procedural, administrative, and
organizational activities are one of five waste minimization
techniques. Expert systems can contribute to this area of waste
minimization. The expert system technology evaluation was
originally a unique project, however, incorporation into
WAMMAS expands the scope of educational benefits provided
by the program. Anyone reviewing WAMMAS now has the
option of learning about expert system lechnology as it can
potentially be applied to waste minimization, thus providing
one more alternative for the reduction of waste generation.

The expert system development could have taken one of
two directions. A “feedback™ type of system which would
have diagnosed a problem with production wastewater and

Material
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have been implemented to promote pollution prevention. (1)
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Figure 6 - Output From Export System Component.

then decided what corrections could be made to eliminate the
problem. Or a “feedforward” system which would decide on
the best operational scenario given a set of operaling
conditions. The “feedforward” system was chosen because it
conforms with the waste minimization theme of preventing
pollution at the source.

As indicated previously, the development of the last
component, the Expert System Examples, involved two
industries, ALCOA-Massena and Coyne Textile Services.
Both the expert system examples in WAMMAS are designed
to help control fluctuations in the mass flow rate of
contaminants from multiple wastewater sources to a dischage
point. If treatment occurs before discharge, then a consistent
mass flow rate will maximize the treatment efficiency and
minimize the potential for dischage violations as would be
the case for siluations where treatment does not exist. For
example, if two processes which both generate excessively
high concentrations of a contaminant are running
simultancously, then a possible solution may be to simply
schedule the processes to run at different times. The expert
systems use this approach to check for violations in waste
generation, investigate alternatives for correcting the problem,
and disclose their conclusions to the user (Figure 6).

Conclusion

A system such as WAMMAS has potential as an improved
training method. WAMMAS provides a learning environment
that is interactive and nonthreatening as well as having the
capability for continual updating. This environment also
allows the user to receive helpful, friendly advice. The Expert
System Examples component demonstrates the potential of
rule-based expert systems as aids in the management of waste
minimization strategies. The focus of the two demonstration
systems has been on scheduling. Two criteria were identified
as being important to a successful implementation. The
industry must have a waste stream that fluctuates in strength
and environmental data must be available to develop
correlations between process operation and environmental
consequences.
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Multimedia Project in Chemical Engineering Classes

By Bruce A. Finlayson, University of Washington

Chemical Engineering students at the University of
Washington got a chance to develop multimedia lessons for
one of their courses. The program Action! from MacroMedia
was used in Ch, E. 475, Computer Analysis in Chemical
Engineering, which is taught by Professor Bruce Finlayson.
He divided the class into teams of three, and gave each team a
topic the class had studied. He asked them to design a
multimedia demonstration of that topic. The topics were the
Newton-Raphson method for solving nonlinear equations,
Stiffness for sets of ordinary differential equations, Stable Time
Steps for integraling ordinary differential equations, and
Standard Deviations to be used in analyzing experimental data.
The students designed the lessons and Professor Finlayson
programmed them in his personal copy of Action!

First, a video from MacroMedia was displayed showing
what could be done, then the video was augmented with printed
information that would be needed to create the scenes, i.e.
how the students wanted their graphics and sound introduced.
Next the students made a lesson plan, thus practicing teamwork
(a skill currently in vogue) while preparing their lesson, They
also learned presentation skills when Professor Finlayson sat
down with each group and went through the lesson on the
computer, asking them questions about their displays, and
suggesting other ideas on occasion. The class used pictures
from books, drawings they made, equations they wrole, sounds

they obtained or recorded, one movie clip, and a varicty of
visual effects.

Professor Finlayson used his Macintosh computer (at
home) with his personal copy of Action! After the students
previewed their lesson, and changes were made, all of the
lessons were displayed to the class (plus many interested
faculty) in a classroom that had video display equipment and
a Macintosh. The faculty graded the lessons, and a prize was
awarded to the group that received the top score.

No formal evaluation was carried out, but several
qualitative observations could be drawn. Professor Finlayson
found the students were very interested in the multimedia
educational materials and worked hard in preparing them.
Some of the lessons were good and some were not so good,
but all were satisfactory given the limited interaction the
students had. The students especially appreciated seeing their
name appear in the credits and seeing visual effects similar to
those seen on TV. One aspect they really liked was Professor
Finlayson recording each student saying his or her own name,
and then introducing the words when their name appeared in
the credits.

This may be an example of the first multimedia project
done by students in a chemical engincering class. Has any
one else done this? Let us know if you have.

0ld 5&3 ing:
If you really want tolearn
something, teach it to
somedne.

Newer Baying:
If you r&allg want tolearn
something, teach it toa
COH‘le{Ter‘,
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ANNOUNCEMENTS

Proceedings of the Second International Conference on Foundations of
Computer Aided Process Operations (FOCAPO ’93)

Editors: David W.T. Rippin, John C. Hale, and James F. Davis

Sponsored by the CAST division of the AIChE and
CACHE Corporation, FOCAPO II was a significant
contribution to the field of process operations. The 29 papers
of these proceedings clearly demonstrate the increasing interest
in scheduling, integration, flexibility, and manufacturing
management essential today for successful process operations.
The proceedings emphasizes successful industrial applications,
quality and safety management, maintenance and reliability

and process monitoring. In addition, a selection of contributed
papers covers a variety of relevant topics. The 500 page volume
presents a current and future view of computing in process
operations and is relevant to both industrial and academic
interests.

The FOCAPO 11 Proceedings will be distributed by the
CACHE Office at the price of $39.50 plus $5.00 shipping and
handling.

CONTENTS

KEYNOTE ADDRESS
Non Steady States - New Management Paradigms
Donald N. Frey

PROCESS MONITORING

Data Treatment and Applications: Future of the Desktop, J. Patrick Kennedy
Model-Based Monitoring, Mark A. Kramer and Richard S.H. Mah

Discussion Summary: Richard S.H. Mah

QUALITY MANAGEMENT AND SAFETY

Quality Issues in Process Design and Process Operations, Thomas J. Harris
Living with Human Errors on Computer Controlled Plants, Trevor A. Kletz
Discussion Summary: Scott E. Keeler and Malcolm L. Preston

FACILITIES AND PRACTICES TO ENSURE PRODUCT AVAILABILITY
Total Productive Management in the Refinery of the 21st Century Kazuhiro Nahara
Managing Reliability and Maintenance in the Process Industry J. Grievink, K. Smit, R. Dekker and C.EH. van Rijn

Discussion Summary: C.EH. van Rijn

FLEXIBILITY AND INTEGRATION

Outlook of Process CIM in Japanese Chemical Industries, Hiroshi Madono andTomio Umeda
Integration of Process Monitoring, Diagnosis and Control: Issues and Emeging Trends, Venkat Venkatasubramanian and

Greg M. Stanley

Bridging the Gap - Integration of Design, Operations Scheduling and Control, Sandro Macchietto

Discussion Summary: G.V. Reklaitis

SCHEDULING

An Integrated Approach to Planning and Scheduling, Thomas E. Baker
Unified Frameworks for Optimal Process Planning and Scheduling, Constantinos C. Pantelides
Learning to Solve Process Scheduling Problems: The Role of Rigorous Knowledge Acquisition Frameworks, Joseph E

Pekny and Michael G. Zentner
Discussion Summary: Ignacio E. Grossmann
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PLANT WIDE MANAGEMENT AND CONTROL

Developments in Supply Chain Management Control Systems Design, Greybam E Bryant

MAKING IT WORK - EXAMPLES OF PROFIT ABLE APPLICATIONS
Achieving Optimum Operation of a Multiproduct Chemical Plant, Richard K. Helling, Rupert D'Souza and Philip D.

Grover

A Modular System for Scheduling Chemical Plant Production, Donald L. Miller Harpal Singh and K. Allen Rogers
Incorporating Statistical Concepts into Process Optimization Studies, Scott E. Keeler and Gary E. Blau

CONTRIBUTED PAPERS

Optimal Scheduling of Multistage Continuous Multiproduct Plants, Jose M. Pinto and Ignacio E. Grossmann
ESA: An Expert Scheduling Assistant for Batch Processes, Gabriela P Henning and Jaime Cerda
An Integrated System for the Operation of Beverage Manufacturing Processes, Steve Clark, Paul Harper Surya Kavuri and

Girish Joglekar

Computer Aided Production Planning for Three Existing Multiproduct Plants, Hans-Jorg Bart and Christian Wallner

Completion Times Algorithm and Scheduling Strategy for Common Intermediate Storage in Multi-product Batch Operations:
Flexible Intermediate Storage, In-Beum Lee, Jae Hak Jung, Dae Ryook Yang and Kun Soo Chang

RAGE - A Software Tool for Data Reconciliation and Gross Error Detection, V. Ravi Kumar, Sheo Raj Singh, Madhukar O.

Garg and Shankar Narasimhan

Computational Issues in Gross Error Detection and Data Reconciliation, Derrick K. Rollins and Sriram Devanathan

The Automatic Process Evaluator, Jonathan M. Vinson and Lyle H. Ungar

A Generalized Approach to Model-Based Process Fault Analysis, Richard J. Fickelscherer

Conceptual Association of Safety with Process Design and Operation, V.J. Pohjola, M.K. Alha and R. Koivisto

Impact of Supercomputing in Simulation and Optimization of Process Operations, Stephen E. ZimeyKyle V. Camarda and

Mark A. Stadtherr

Applications of Small Scale Simulation Packages in Process Operations, M. Shacham, N. Brauner and M.B. Cutlip

To order the FOCAPO II Proceedings, please complete the standard order form on page 29.

Microcomputer Chemical Engineering Programs

(Developed by Professors)

By Bruce A. Finlayson

This Column has been in operation since April, 1987 and
23 programs have been made available to the Chemical
Engineering community through the CACHE News. However
we have not had a submission in the last year Currently, there
is a demonstration of programs at the Autumn, AIChE meeting.
Also, using the Internet and ftp it is possible for everyone to
gel copies of the programs transferred to their site easily. In
light of these events we have decided to terminate this column.

This still leaves one hole, however Where is a central

location that lists what is available? How do you find out
about a program if you do not go to the display at the AIChE
meeting, or it is some times past the meeting? The AIChE
does publish a software directory each year, but this is oriented
to commercial packages (which should be considered for
educational use). If anyone thinks we should prepare a bulletin
board keeping copies of programs developed by professors,
please send an electronic message to me  at
finlayson@cheme.washington.edu.

CACHE News
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The major aim of ESCAPE-S is to review the latest
developments with the use of computers and information tools
in design and operation in the process industries.

Scientific Program

The topics covered at this Symposium will focus on the latest
developments in computer aided process systems engineering
in general and the following areas of chemical and biochemical
engineering in particular:

+  Process synthesis, integration, design and retrofit

*  Process flowsheeting, simulation, optimization, process
dala estimation, reconciliation and management

s Process dynamics, safety and control

*  Process operation, economics and computer integrated
management

e Computing, graphics and numerical methods, expert

Fifth European Symposium on Computer Aided
Process Engineering (ESCAPE 5)

Organized under the sponsorship of the European Federation of
Chemical Engineering (EFCE)

Bled, Slovenia, Europe, 1995, June 11 - 14

system, artificial intelligence, logic, neural networks in
process systems engineering

Authors’ deadline: 30 April 1994

For further information please contact:

ESCAPE 5 - Secretariat

University of Maribor

Department of Chemical Engineering
Smetanova 17

P.O. Box 224

SLO - 62001 Maribor

SLOVENIA

Tel: + + 386-62/227-774
Fax: + + 386-62/227-774 or 225-013
E-mail: ESCAPES@UNI-MB.SI

CD-ROM Technology Watch

By Peter R. Rony

The February 22, 1994 issue of PC Magazine (Volume
13, Number 4, $2.95) provides several interesting articles that
would be of use to faculty considering the purchase of CD-
ROM drives:

1. John R. Quain, “CD-RROM Drives Going
Mainstream,” pp. 110-154.

2. Lori Grunin, “Kodak Photo CD: A Photographic
Memory for the Digital Age,” pp. 157-169.

3. James Karney, “Sharing a CD-ROM,” pp. 171-178.

The PC Editor’s Choice for SCSI-based CD-ROM drives
include the Chinon CDS-535, and the Plextor DM-3028
DoubleSpeed PLUS. For a proprietary interface, the PC
Editor’s choice is the Sony CDU33A, which is “available al a
street price of about $220.” The article on PhotoCD is an
excellent introduction to this important digital color image
technology. When purchasing a CD-ROM, you are reminded
to seek, at a minimum, a double speed, X A-ready, PhotoCD
compatible drive.
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STANDARD ORDER FORM

{ ] 3 1/2" mac disk

Unit Price for Deparuments
Description of Item Quantity Supporting Non-Supporting Total

Al Monograph - Volume 1 320 $25
Al Monograph - Volume 2 $20 $25
Al Monograph - Volume 3 $20 $25
Al Monograph - Volume 4 520 $25
Al Monograph Set 550 375
Al Case Study - Volume 1 $10 517
Al Case Study - Volume 2 310 517
Al Case Study - Volume 3 510 $17
Al Case Study Set $20 $35
GPSS 525 $25
» (license agreement must be signed first)

PIP $50 375
Process Design Case Study - Volume 1 515 335
Process Design Case Study - Volume 2 $15 $35
Process Design Case Study - Volume 3 $15 $35
Process Design Case Study - Volume 4 $15 $35
Process Design Case Study - Volume 5 $20 $40
Process Design Case Study - Volume 6 $55 580
CACHE Tools

[ 1 31/2"PC disk 5160 $250

ChemSep Version 2.2
= (without documentation)
*» (with documentation)

*_(license agreement must be signed first)

$100 + annual $60
$135 + annual $60

$115 + annual $75
$150 + annual $75

PICLES Version 3.1

»_(license agreement must be signed first)

$95 + annual $§75

$115 + annual $95

Purdue Laboratory Simulation Software
(DOW, AMOCO, EASTMAN, MOBIL)

$225 per module
plus annual $25

$225 per module
plus annual $25

Note: Overseas orders are sent surface at no charge. Airmail is extra.

NAME:

PHONE/EMAIL:

ADDRESS:
CACHE Corporation
P.O. Box 7939
Austin, TX 78713-7939
(512) 471-4933
fax (512) 295-4498
email: cache@utxvm.cc.utexas.edu

For a current listing of CACHE products, send in for the 1994 CACHE catalog.
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INDUSTRIAL CONTRIBUTORS
TO CACHE

The following companies have recently contributed financial support to

specific CACHE activities:

DuPont Committe on Educational Aid

Tektronix

Xerox Foundation




List of Chemical Engineering Departments Supporting CACHE

CACHE annually solicits universities for funds to carry out on-going CACHE activities and
nurture new projects. The following is a list of our generous supporters:

Auburn University

Tuskegee University

Univ. of Alabama, Tuscaloosa

University of Southern Alabama

University of Arkansas

Arizona State University

Arizona State University

University of Arizona

California State Polytechnic
University, Pomona

California Institute of Technology

Harvey Mudd College of Engr. & Science

Univ. of California, Berkeley

University of California, Los Angeles

Univ. of California, Santa Barbara

University of Southern California

Calorado School of Mines

Colorado State University

Univ. of Colorado

University of Connecticut

Universily of New Haven

Howard University

University of Delaware

Florida A&M University/Florida St.
University

Georgia Inst. of Technology

Iowa State University of Sci. & Tech.

University of Iowa

University of Idaho

Illinois Inst. of Tech.

Northwestern University

University of Illinois, Chicago

Purdue University

Rose Hulman Inst. of Tech.

Kansas State University

University of Kansas

Univ. of Louisville Speed Scientific
School

University of Kentucky

Louisiana State University

Louisiana Tech University

Tulane University

University of Southwestern Louisiana

Massachusetts Institute of Technology

Northeastern University

University of Massachuestts, Amherst

University of Massachusetts, Lowell

Worcester Polytechnic Institute

Johns Hopkins University

University of Maryland

University of Maine

Michigan State University
Michigan Tech. University
University of Michigan
Wayne State University
University of Minnesota
University of Minnesota, Duluth
University of Missouri -Rolla
Mississippi State University
University of Mississippi
North Carolina Agricultural & Tech.
State University
University of North Dakota
University of Nebraska
University of New Hampshire
Princeton University
Rutgers State University
Stevens Institute of Technology
New Mexico State University
Clarkson University
Comell University
Manhattan College
Polytechnic University
Rensselaer Polytechnic Institute
State Univ. of New York at Buffalo
Syracuse University
University of Rochester
Cleveland State University
Ohio State University
University of Akron
University of Cincinnati
University of Dayton
University of Toledo
Youngstown State University
Oklahoma State University
University of Oklahoma
Oregon State University
Bucknell University
Carnegie-Mellon University
Drexel University
Lafayette College
Lafayette College
Lehigh University
Univ. of Pittsburgh
University of Pennsylvania
Villanova University
Widener University
University of Rhode Island
Clemson University
Vanderbilt University
Lamar University
Rice University

Texas A&M University

Texas Tech University

Univ. of Houston

Brigham Young University

Hampton University

University of Virginia

Virginia Polytechnic Instititute

University of Washington

Washington State University

University of Wisconsin

West Virginia Inst. of Technology

University of Wyoming

University of Sydney

Ecole Poly. University of Montreal

Lakehead University

McMaster University

Queen’s University

Royal Military C. of Canada

University of Laval

University of New Brunswick

University of Ottawa

University of Saskatchewan

University of Toronto

University of Waterloo

University of Alberta

University of British Columbia

Technical University of Nova Scotia

MeGill University

Universite Laval

University de Santiago de Chile

Danmarks Tekniske H@éjskole

Imperial College

University of Bath

University of Oulu

Helsinki University of Technology

Ecol. Nat. Supér. des Ind. Chim. (ENSIC/
INPL)

Univ. Dortmund

Technion-Tsrael Institute of Technology

KAIST

Pohang Institute of Science & Tech.

The Norwegian Institute of Technology

King Abdulaziz University

University of Maribor

University of Cape Town

University of Adelaide

Politecnia de Catalunya, ETSEIB

Eidgenossiche Tech. Hochschule (ETH)

Swiss Federal Institute of Tech. (EPFL)

Chulalongkorn Univ.

Middle East Tech. University, Turkey
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Call for Contributions to 25th Anniversary CACHE CD-ROM
The Portable Document Format (PDF) in Chemical Engineering
Teach Hands-On Process Control With PICLES Version 3.1

The Adobe Acrobat User Group Program

WAMMAS - A Program to Aid Industrial Waste Minimization
Multimedia Project in Chemical Engineering Classes

Announcements
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