By the
TRUSTEES OF CACHE*

CACHE is a nonprofit organization whose
purpose is to promote cooperation among uni-
versities, industry, and government in the de-
velopment and distribution of computer related
and/or technology based educational aids for the
chemical engineering profession.

HOW DID CACHE GET STARTED?

N THE 1960’s THE rapid growth of computer
technology led to the development of many types

Even in those cases where

well documented and debugged programs
were prepared, most ChE departments were not
equipped for . . . maintaining program libraries
on the digital computer and providing
consultation services and

program maintenance.

of software packages that were quite useful in
chemical engineering education. These packages
in general were developed by university research-
ers, who welcomed the opportunity to explore a
new computational method, but were less than
enthusiastic about preparing and disseminating
well-documented and debugged products. As a
result, many programs which were developed at
different sites were essentially not transferable.
Even in those cases where well documented and
debugged programs were prepared, most chemical
engineering departments were not equipped for,
nor disposed toward, maintaining program li-
braries on the digital computer and providing
consultation services and program maintenance.
This somewhat anarchistic state of develop-
ment led Warren Seider and Bryce Carnahan to

*Submitted by D. M. Himmelblau, University of Texas,
Austin, TX 78712,
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WHAT IS CACHE?

President of CACHE

David M. Himmelblau,
University of Texas

arrange a meeting of 14 chemical engineering
educators in April of 1969. This meeting resulted
in the formation of the CACHE (Computer Aids
for Chemical Engineering Education) Committee.

After considerable discussion, it was decided
that the principle goal of the Committee would be
to “accelerate the integration of digital computa-
tion into the chemical engineering curriculum by
inter-university cooperation in the preparation of
recommendations for curriculum and course out-
lines, and the development of new computing
systems.” The purpose of the Committee was to
encourage individuals at various universities to
prepare software, to avoid duplication of effort, to
achieve as much compatibility as possible, and to

Vice President of CACHE

Richard R. Hughes,
| University of Wisconsin:
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. . . the principle goal of the Committee would be to

“accelerate the integration of digital computation into the chemical
engineering curriculum by inter-university cooperation in the preparation of

recommendations for curriculum and courts out-lines, and

the development of new computing systems.”

adhere to standards for documentation and distri-
bution.

During the next year and a half, the CACHE
Committee organized several task forces to carry
out specific activities. From 1971 to 1975 the
CACHE Committee obtained sponsorship from the
Commission on Higher Education of the National
Academy of Engineering, and obtained funding
from the National Science Foundation to support
its work. In 1975, after several successful projects
had been completed, CACHE was incorporated as
a not-for-profit corporation to serve as the ad-
ministrative umbrella for the consortium activi-
ties.

HOW IS CACHE ORGANIZED?

HE CORPORATION IS directed by up to 21

Trustees who are elected for three year terms.
Nominations can be made by any of the chemical
engineering departments in the United States and
Canada. In addition to the Trustees, three repre-
sentatives from industry serve as CACHE
members, and an Advisory Committee has been
organized composed of five distinguished academic
representatives. The names of the current Trus-
tees, Industrial members, and Advisory Commit-
tee members, together with their affiliations are
listed in Table 1.

In addition, each department of chemical engi-
neering in the United States and Canada has a
local CACHE representative (approximately 150
in all), and 21 representatives have been appointed
in 12 other countries throughout the world. These
representatives serve as the focal point for com-
munication with CACHE. They also provide feed-
back to CACHE on the needs of their depart-
ments.

CACHE activities are carried out by task
forces organized to accomplish specific objectives.
The chairman of each task force is a Trustee of
the CACHE corporation, but members of the task
force typically include other engineering educators
and representatives from industry. The Trustees
of the CACHE corporation meet twice yearly for
three days to coordinate task force activities. All
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participants in the task forces are volunteers who
might (or might not) otherwise work alone. For
special projects, such as writing a module or
editing a volume of computer codes, very modest
fees have been paid if funds are provided by the
agency providing the financial support for the
Task Force.

WHAT HAS CACHE ACCOMPLISHED?

Some of the major activities of CACHE are as
follows:

Standards for computer programs. CACHE
developed and published mechanisms for standard-
ization of computer programs, system conventions,

TABLE 1
Trustees of Cache

D. M. Himmelblau, Pres. Univ. of Texas at Austin
Richard R. Hughes, V-Pres. Univ. of Wisconsin
Richard S. H. Mah, Sec. Northwestern Univ.
Lawrence B. Evans, Treas. M.LT.

Brice Carnahan Univ. of Michigan
Thomas F. Edgar Univ. of Texas at Austin
Scott Fogler Univ. of Michigan
Ernest J. Henley Univ. of Houston

U. of Calif. (S. Barbara)
Washington Univ.
Purdue Univ.

Univ. of Utah

Univ. of Pennsylvania
Univ. of Minnesota
Carnegie-Mellon Univ.
Univ. of Arizona
McMaster Univ.

Duncan A. Mellichamp
Rodolphe L. Motard

G. V. Reklaitis

J. D. Seader

Warren D. Seider
George Stephanopoulos
Arthur W. Westerberg
James W. White
Joseph D. Wright

Industrial Members

E. I. duPont de Nemours
& Co.

Monsanto Company

Shell Oil Company

Theodore L. Leininger

Edward M. Rosen
Louis J. Tichacek

Advisory Committee

California Inst. of Tech.
U. of Texas

Univ. of Michigan

Univ. of Wisconsin
Uniyv. of Texas at Austin

William H. Corcoran
James R. Fair
Donald L. Katz

W. Robert Marshall
John J. McKetta

85




CACHE developed and published
mechanizations for standardization of
computer programs, system conventions,
documentation and terminology so as to
facilitate inter-university exchange of
computer-based instructional materials.

documentation, and terminology so as to facili-
tate inter-university exchange of computer-based
instructional materials. Standards were es-
tablished for programming, documenting and test-
ing self-standing computer programs and sub-
programs.

Computer programs for core chemical engi-
neering courses. From 1971-73, under the direction
of Ernest J. Henley, 125 computer programs were
published for use in seven core chemical engineer-
ing courses, namely stoichiometry, Kkinetics,
control, transport phenomena, thermodynamics,
design, and stagewise computations. These pro-
grams, written by approximately 100 professors,
were small, containing approximately 50-500 state-
ments. Most solved particular problems in a course
typical of programming assignments for home-
work. The programs are now in their fourth
printing.

Physical property data bases (information
systems). CACHE has promoted the exchange of
information on the design and implementation of
academic and industrial physical property infor-
mation systems. We are presently negotiating to
purchase PPDS, a physical properties package
that can be placed on a network and shared by all
chemical engineering departments.

Modular instructional materials for core chemi-
cal engineering courses. A complete set of 250
modules has been prepared for six core chemical
engineering courses. Each module represents
roughly one lecture in a conventional course and
contains, in addition, study questions and home-
work problems. The seven curriculum areas are
control, transport, stagewise processes, material
and energy balances, Kkinetics, and thermo-
dynamics. This project has been supported by the
National Science Foundation. Publication of the
modules is being initiated by the AIChE.

Real time computing. To promote the introduc-
tion of real-time computing material into the
undergraduate curriculum, CACHE conducted
workshops on real-time computing, prepared
course outlines, developed standards for real-time
computing programs, developed and compiled
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fully documented prototype experiments, and has
published a set of introductory monographs on
the subject.

FLOWTRAN for educational use. CACHE
with the help of the Monsanto Company has made
FLOWTRAN available on a national network for
use by students. As members of the Large Scale
Systems Task Force considered methods to share
subsystems, it became clear that industrial
systems, such as Monsanto’s FLOWTRAN, which
was one of the best available commercial chemical
process simulation and design programs, offered
(1) a more complete collection of subsystems to
permit solution of more practical problems, and
(2) well-tested and maintained software. Further-
more, computer networks permitted installation
of this proprietary program on a single com-
puter for use at remote sites throughout the
United States.

Since 1974, 45 different schools have used
FLOWTRAN on UCS. Table 2 shows that the

TABLE 2
Summary of FLOWTRAN Usage

1974-75 1975-76 1976-77 1977-78

No. of Schools* 18 24 23 25
Annual Amount Spent $15,700 $21,700 $31,900 $36,800
Avg. per Schoolf $870 $765 $710 $670
Approx. No. of Students 360 480 460 500
Avg. Cost per Student $43 $38 $34 $33
Book Sales 900 400 870

*That spent over $100/yr.
tExcluding schools that spent over $3,000/yr.

number of schools spending over $100 per year
has leveled at approximately 24, whereas total
usage is climbing, but the average expenditure
per school (excluding schools that expend over
$3,000 per year, a usage presumed to reflect gradu-
ate research rather than teaching) is decreasing.
We believe that most schools expending less than
$3,000 per year are using FLOWTRAN for
coursework; on this basis, and assuming 20
students per school (in a senior design course),
the average cost per student is decreasing slowly.

Three publications related to the use of FLOW-
TRAN have been published, and over 2000
volumes of “FLOWTRAN Simulation” by Seader
and Pauls have been sold.

Computer Graphics. Surveys and a study of
available software and hardware have been com-
pleted and published.

Continued on page 98.
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WHAT IS CACHE?

Continued from page 86.

WHAT LIES IN THE FUTURE?

N THE FACE OF RAPIDLY changing technology,
CACHE continually seeks to improve its on-
going activities and undertake new initiatives.

Setting up a Network. CACHE is attempting
to arrange a network to serve as a reservoir for
programs and data bases of benefit to educators.
The network will provide billing facilities, instruc-
tions and services for programs, and local connec-
tions to gain entrance to the network.

Computer Aided Instruction. The computer-
based PLATO educational system which provides
interactive, self-paced instruction to large
numbers of students has been widely used in
physics, chemistry, and a variety of other fields
with success. Professor Eckert and other faculty
have been developing PLATO lessons for approxi-
mately two years starting with a series of lessons
for use in the first chemical engineering course.
CACHE hopes to assist in the preparation and
dissemination of material of this type.

Personal Computing. The proliferation of pro-
grammable hand-held calculators and personal
mini-computers is creating an environment for
widespread collaboration in the preparation of pro-
grams and associated lessons. Already under way,
under CACHE auspices, is a project to develop
programs to allow chemical engineering students
to carry out calculations for unit operations and
the design of equipment.

Data Base Management Systems. The role and
scope of integrated data base systems for plant
design, construction and operation is being studied.

FINANCIAL SUPPORT

INANCIAL SUPPORT FOR CACHE activities comes

from donations by over 80 departments of
chemical engineering in the U.S. and Canada,
overhead from grants and contracts from govern-
mental agencies such as the National Science
Foundation, and industrial grants. The Monsanto
Company has provided direct grants to CACHE
to cover expenses in making FLOWTRAN avail-
able to educators, and has budgeted considerable
internal personnel time to cover the cost of in-
stalling and maintaining FLOWTRAN. The Exxon
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and Shell Foundations have also provided financial
support to CACHE.

SUMMARY

CACHE has succeeded in (1) stimulating
interest in developing new computer based ma-
terials to be used in chemical engineering educa-
tion, (2) avoiding the duplication of effort via
cooperative projects and the sharing of resources,
and (3) promoting new methods of distributing
educational materials. It also has served as a
model for similar organizations in other profes-
sions. We have found by experience that volunteer
participants must be active in their own schools
in developing and using computer based tools, not
just sympathetic to the cause. We also have
learned that projects of merit take a long time to
evolve and must be vigilantly pursued if they are
to reach fruition.

CACHE would be glad to hear from any
faculty member who would like to participate in
existing CACHE activities or initiate a new ac-
tivity. Write to CACHE, Room 66-309, M.I.T., 77
Massachusetts Avenue, Cambridge, Massachusetts
02139. O

news

CACHE AWARDS GIVEN

Two persons from Monsanto Company have
been honored by CACHE for their contributions to
chemical engineering education. CACHE president
David Himmelblau awarded plaques to F. E.
Reese, Senior V. Pres., Facilities and Materiel,’
and Dr. James R. Fair, director, engineering
technology. CACHE cited the two men for their
efforts in making the company’s FLOWTRAN
system available to the organization.

BERG RUNS ON ... AND ON

A recent newspaper release states that
although Lloyd Berg has retired from his record-
breaking 33 years as chairman at Montana State,
he has not retired from jogging. Both he and his
wife continue their “running ways” and train for
and enter marathons at the drop of a jogging
shoe, often setting records in the process. Berg
also stays active in the ChE arena through teach-
ing a full load and through his research projects
in solvent-refined coal.
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