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HE UNIVERSITY OF WATERLOO came
into being in 1957, and after some birth
pains, announced its intention to be the first
Canadian university to undertake cooperative
education in engineering and other professional
programs. Significantly, the first building con-
structed was the Chemistry and Chemical
Enginering building. Because the concept of co-
operative engineering education was new in
Canada (although old and well tested in Europe
and the U. S. A.), the faculty members first at-
tracted to the new-born institution were a group
devoted to educational innovation. Indeed, the first
Chairman of Chemical Engineering, T. L. (Ted)
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Batke, went on a few years later to become Aca-
demic Vice-President of the University, in which
post he served during its early development.

The unprecedented growth of the University
in its first decade was due almost entirely to the
immense success of the cooperative programs and
to their complete acceptance and support by
Canadian industry. By 1970 the University of
Waterloo had the largest undergraduate engineer-
ing school in Canada, and the second largest
graduate school. In emulation of our success, two
other Canadian Universities have since started
cooperative engineering programs.

The growth in engineering at Waterloo was
paralleled by the growth in applied mathematics
and computer science, in which cooperative pro-
grams were also initiated. A large part of the
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The unprecedented growth of the university was due almost entirely to the immense success of the
cooperative programs and to their acceptance and sup port by Canadian industry. By 1970 we had the largest
undergraduate engineering school in Canada, and the second largest graduate school.

strength of the University is still founded in these
two areas, with about 50% of the total enrollment
of 13,000 students being in them.

GROWTH AND PLANNING

IVEN A NEW ENGINEERING school sup-
ported with soaring enrollment and generous
government aid, the atmosphere of the early days
was “Gung-ho!” and the Department grew to its
present form and size in barely 14 years.

In 1962 Batke left the Department to serve as
Vice-President of the University and L. E. (Lou)
Bodnar became acting Chairman. In 1964 D. S.
(Don) Scott was appointed Chairman. The rapid
growth at this time meant that some long-range
objectives needed to be formulated. The basic
organization into discipline-oriented and industry-
oriented areas (described later) was set up and
future growth was directed towards developing
excellence in them.

During this period some Departmental “sacred
cows” in educational philosophy also evolved: no
more than two courses per semester as an average
teaching load; no more than about 20 contact
hours per week for undergraduates; no teaching
or research area should be started or maintained
unless at least 3 full-time faculty members were
primarily devoted to it; about 10% of the teach-
ing salary budget for visiting professors; student
representation on all curriculum-related com-
mittees. Our basic organization remains the same
today but with some modifications including the
introduction of essential business-oriented and en-
vironmental courses.

In 1970, K. F. (Ken) O’Driscoll came from
S. U. N. Y. (Buffalo) to assume the Chairman’s
post. At about this time, in common with the
general North American scene, the University
entered a period of more limited growth. “Ma-
turity” has crept up on the Department and life
is more stable now. The pursuit of excellence in
teaching and research is a long task and as we
enter maturity, we feel that we are well on the
way. Our family has become large, probably the
largest of the 19 Canadian ChE families. The
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present level of activity includes 400 under-
graduates and 80 postgraduates, including post-
doctorals, and 28 full-time faculty members.

UNDERGRADUATE PROGRAMS

At Waterloo, the undergraduate programs are
designed to teach students that responsible
engineers are involved not only with the tradition-
al role of providing material needs but also with
the quality of life which is affected by the creation
of their processes and products. Since chemical
engineers can contribute to the solutions of cur-
rent world problems in health, nutrition and pollu-
tion, relevant course material has been built into
the programs and the curriculum is constantly
under revision to meet changing needs.

Prof. Turner (right) with specially designed equipment for measuring
thermal properties discussed in his recent book.

A Dbasic education appropriate for a variety
of careers is stressed. Our graduates may go di-
rectly into jobs, continue with further studies in
Science or Engineering, or as many have done,
enter other professions such as Medicine and Law.
In the early years, chemistry, physics and mathe-
matics form the usual foundation. Later, subjects
such as economic analysis, design, and entre-
preneurship enable the student to reach a
practical appreciation of his earlier studies.
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Specialization is available through six options:
(1) Biochemical and Food Engineering (2) Ex-
tractive and Process Metallurgy (3) Pollution
Control Engineering (4) Polymer Science and
Engineering (5) Transport Processes (6) Mathe-
matical Analysis and Control.

At present about one-quarter of the curricu-
lum consists of elective courses, both technical and
non-technical. Three of the technical electives are
selected from one of the six options.

Student-faculty contact outside of lectures is
facilitated by frequent get-togethers organized
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View of Engineering Complex (floor soace 477,035 sq. ft.), ChE
Dept is T-shaped section in foreground (floor snace 124,626 sq. ft.).

by the Chem. Eng. Club, the Waterloo student-
chapter of the C. S. Ch. E. Each class has a class-
professor who looks after the general well-being
of each student. Class professors handle academic
as well as non-academic problems, usually by
referral services, e.g. Counselling, Health Services,
course-tutors, banks. This particular student-
professor relationship is especially helpful to the
first-year students. Another, probably unique
feature is the final-year study-room which is
“home” in the department for all seniors. Each
has his own desk and facilities are available for
coffee, magazines, calculators, etc.

CO-OPERATIVE EDUCATION

HE PREPARATION FOR AN engineering

career normally involves formal academic
studies followed by practical experience. The co-
operative education system at Waterloo provides
an integrated pattern of both academic study and
practical experience for the undergraduate. The
degree program covers almost 5 calendar years,
comprising eight 4-month terms of academic
training, alternating with six 4-month terms of
practical training which brings a student into di-
rect contact with the engineering profession.
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The cooperative system provides the student
engineer with a career perspective and the op-
portunity to secure financial assistance. Work-
term jobs are found and supervised by the Uni-
versity Co-ordination Department, which ar-
ranges on-campus interviews and maintains a
staff throughout the country to arrange on-site
details with the over 700 participating companies
and agencies. Undoubtedly, the success of this
program is largely due to the efficient organiza-
tion of our Co-ordination Department.

GRADUATE AND RESEARCH PROGRAMS

THE DEPARTMENT OFFERS postgraduate

programs leading to the M.A.Sc. and Ph.D.
degrees. The minimum credit requirements for
the M.A.Sc. are 4 courses and a research thesis,
or 8 courses and a design project; for the Ph.D.,
4 courses and a research thesis. As with other
Canadian programs, these requirements represent
a compromise between the British and American
formats.

While the undergraduate programs are all
based on the co-operative education system, al-
most all the postgraduate programs are not. How-
ever, special arrangements are made for part-time
and off-campus studies, which are encouraged for
the continuing education of engineers. At present,
in addition to on-campus evening lectures, off-
campus classes are given in two locations: Sarnia,
Canada’s largest chemical industrial complex;
and Sheridan Park, the largest industrial research
community in Ontario.

Research at Waterloo is currently organized
into five groups. Faculty members associate with
these groups voluntarily ; some members belong to
more than one group and occasionally some change
their group affiliation as interests change. The
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Prof. Fahidy (left) tutors on the finer noints of computer applications.
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Prof. Moo-Young (center) and research assistants with fermentor
which helped to bring biochemical engineering fame to Waterloo.

groups exist to co-ordinate course offerings and
to optimize the use of equipment, space and
graduate-recruiting facilities. The current areas
of research are shown below.

BIOCHEMICAL AND FOOD ENGINEERING GROUP

Mass transfer, heat transfer, mixing, cell-growth and
enzyme kinetics in biotechnology. Design of fermentation,
food processing and waste treatment facilities. Hydro-
carbon and cellulose fermentations, food rheology, micro-
bial proteins, immobilized enzymes, manure utilization.
(Moo-Young, Robinson, Scharer, Silveston, O’Driscoll)

EXTRACTIVE AND PROCESS METALLURGY GROUP

Pyrometallurgical, hydrometallurgical and electrometal-
lurgical processes. Solvent extraction, ion exchange, leach-
ing, inorganic chemistry, theoretical high temperature
metallurgy. (Byerley, Enns, Rempel, Spink, Wynnyckyj,
Fahidy, Scott)

POLYMER SCIENCE AND ENGINEERING GROUP

Diffusion through modified membranes, radiation graft
polymerization, emulsion polymerization, stress relaxation
in elastomers, adhesion, polymer compatibility, kinetics
and thermodynamics of polymerization reactions. (Burns,
Huang, O’Driscoll, van der Hoff, Macdonald)

MATHEMATICAL ANALYSIS AND CONTROL GROUP

Simulation, process control, applied statistics, computer
control, process analysis and dynamics, operations re-
search, optimal design and control of chemical plants.
(Chang, Fahidy, Gall, Mueller, Reilly, Rhodes, Heatley)

TRANSPORT PHENOMENA AND KINETICS GROUP

Heat and mass transfer in multiphase systems. Con-
current flow transport processes, boundary layer theory,
turbulence at mobile interfaces, frequency response
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methods, diffusion. Reaction rates in inorganic and organic
systems, selectivity studies in catalysis, diluent gas effects.
(Batke, Bodnar, Dullien, Ford, Hudgins, Macdonald, Pei,
Rhodes, Scott, Silveston, Turner, Moo-Young, Robinson)

In addition to the above five groups, there is a
nascent Environmental Engineering group which
presently draws on the relevant expertise of the
other groups. As with the undergraduate pro-
grams, the department is organized to move rapid-
ly with the restructuring of its research groups
as dictated by student need and faculty expertise.
It should be also noted that interdisciplinary pro-
grams are available with such departments as
Chemistry, Biology and Management Science.

Research laboratories covering over 50,000 sq.
ft. of space are housed in a modern, air-condition-
ed building. The wide range and diversity of
equipment have never failed to impress visiting
ChE faculty. One recently tried to see it all in
one day with the result that he found himself
“completely dehydrated” at the end of a gruelling
tour.

A departmental Reading Room, a glass-blow-
ing shop, machine-shops and an electronics-shop

The programs . . . teach students that
responsible engineers are involved not

only with the traditional role of providing
material needs but also with the quality of life

further extend the research facilities. The Uni-
versity Computer Centre also contributes greatly
to the departmental research facilities.

FACULTY PROFILES

THE OVERALL QUALITY of a department

is determined to a large extent by its faculty
members. Ours have a diversity of cultural and
education backgrounds that we treasure. Faculty
Ph.D’s are from 19 different universities repre-
senting 5 different countries. As quoted in the
report of the “Advisory Committee on Academic
Planning,” Council of Ontario Universities, Sept.
1974, “This is certainly an extremely important
factor in enriching the collective way of thought
and methods of training students in the depart-
ment . . . There is a large group of very produc-
tive people (in research) and there is an excellent
spirit of cooperation among the staff, providing a
stimulating milieu for students.” To give an idea

(Continued on page 39.)
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(Continued from page 7.)

of the personality of the Waterloo department,
some accomplishments and hobbies of the faculty
are noted below :

T. L. Batke, Ph.D. (Toronto) is a past vice-president of
the University and was the first department chairman. He
has recently been cross-appointed to the Philosophy De-
partment where he teaches a graduate course. L. E.
Bodnar, Ph.D. (Master) is a past acting chairman, an
outstanding amateur photographer and an authority on
weaving. C. M. Burns, Ph.D. (Brooklyn Polytech. Inst.)
has a wide range of interest in polymers and as editor
for several years developed the CSChE Research Directory
into an important survey of research activity in Canada.
J. J. Byerly, Ph.D. (U.B.C.) is co-inventor of a patented
process to control water pollution by certain metallic com-
pounds. K. S. Chang, Ph.D. (Northwestern) is a consistent-
ly highly-rated teacher and is an accomplished amateur
magician, two attributes which prove valuable in his work
on control theory. F. A. Dullien, Ph.D. (U.B.C.) is an
active consultant to industry; his work on porous media
has found extensive applications. K. Enns, Ph.D. (Toronto)
is co-inventor with John Byerley of the water pollution
control process, and holder of a law degree. T. Z. Fahidy,
Ph.D. (Illinois) is an associate editor of Can. J. Chem.
Eng. also manages to come up with a minimum of one
joke per day. J. D. Ford, Ph. D. (Toronto) established our
Unit Operations lab. C. E. Gall, Ph. D. (Minnesota) man-
ages to bridge the two cultures of applied math and
theatre. He appeared in the Stratford Shakespearian
festival for a season and has worked in a T.V. drama
series (in a white lab coat!). A. H. Heatley, Ph.D.
(Toronto) is semi-retired, but is still active enough to
have purchased a small computer for his continuing work
on numerical methods of solving differential equations.
R. Y. M. Huang, Ph.D. (Toronto) works on polymers, has
served as President of the University Faculty Association,
and was the leading force in the University’s annual
Hagey Lectures which brings to the campus such figures
as Fred Hoyle and George Wald for several days of dis-
cussion. R. R. Hudgins, Ph. D. (Princeton) is our current
associate chairman (undergraduate studies) and, when
not studying catalysis, plays the harpsicord, organ or
piano. I. F. Macdonald, Ph.D. (Wisconsin) has interests
that range from blood to polymers. M. Moo-Young, Ph.D.
(London) is the 1973 ERCO award winner for “distinguish-
ed contribution to ChE. in Canada,” an associate editor of
“Advances in Biochemical Engineering,” an active con-
sultant and, as a professional folksinger, has been record-
ed in live-concert on an album (Capitol-Dominion). G. S.
Mueller, Ph.D. (Manchester) is a University Residence
Tutor, coordinator of the Canadian Government-sponsored
aid-program to the University of Havana, and plays his
self-built organ. K. F. O’Driscoll, Ph. D. (Princeton) is
our present chairman, co-inventor of a patented process
for a soft-contact lens material; author of “Nature and
Chemistry of High Polymers” (Reinhold), co-editor of
Reviews in Macromolecular Chemistry, and has his own
company, (Polymeric Enzymes, Inc.). D. C. T. Pei, Ph.D.
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(McGill) is a past associate chairman, and is currently
on sabbatical helping to establish a ChE curriculum in
Singapore. E. Rhodes, Ph.D. (Manchester) is our current
associate chairman (Graduate Studies), has developed a
successful format for our annual departmental visits by
high-school students, is co-editor of a two-phase flow
volume (Plenum). P. M. Reilly, Ph.D. (London) is winner
of a 1973 OCUFA “Outstanding Teacher” award. G. L.
Rempel, Ph.D. (U.B.C.) is very active in putting Chemistry
for all 800 first-year engineering students on a firm basis.
C. W. Robinson, Ph.D. (Berkeley is interested in PSI
teaching methods and has prepared a PSI manual for
mass transfer. J. M. Scharer, Ph.D. (Pennsylvania) has
interests in microbiology and nature in general. D. S.
Scott, Ph.D. (Illinois) is a past chairman, a past acting
Dean, the 1972 president of C.S.Ch.E., a Centennial Medal
winner, an active consultant, and co-editor of a two-phase
flow volume. D. R. Spink, Ph.D. (Iowa State) has been
a School Board member and still skates hard in the grad
students hockey games. P. L. Silveston, Ph.D. (Munich)
is an accomplished flyer and has his own consulting firm.
G. A. Turner, Ph.D. (Manchester) is author of “Heat and
Concentration Waves” (Academic Press). B. M. E. van
der Hoff, Ir. (Delft) is an associate editor of J. of Macro-
molecular Chemistry, who recently returned from a
sabbatical in Nigeria where he established research and
teaching in polymer Technology. J. R. Wynnyckyj, Ph.D.
(Toronto) is an active consultant, is interested in the role
of minority ethnic groups in Canada.
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Location of University of Waterloo.

UNIVERSITY AND LOCATION

OUNDED IN 1957, the University was the first of
several ‘“new universities” in Canada. Today, it is

co-educational and multi-faculty with both conventional
and co-operative programs. The campus occupies 1,000
acres of landscaped grounds and is rated as one of Canada’s
most beautiful.

The university is situated in the Regional Municipality
of Waterloo. Because Waterloo city is part of the larger
twin-city of Kitchener (overall population: 165,000) it is
often not shown on maps. Toronto is 60 miles to the
northeast, and Niagara Falls is 80 miles to the southeast.
The maps shows the spot! []
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