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“I would like to get an MS degree but
I first want to see what industry is like.”

E HAD HEARD this statement (or some varia-

tion of it) over and over as we tried to con-
vince quality undergraduate students to seek ad-
vanced training after graduation. It was especially
hard for me to counter this statement since I felt
the same way when I completed my Bachelor of
Science degree. Of course, most undergraduates
cannot realize how truly difficult it is to leave in-
dustry and return to graduate school. Also, they
do not fully appreciate the problems that the
shortage of American graduate students is
causing as universities and industry attempt to fill
teaching and research positions.

This desire for industrial experience and the
decline in the number of American graduate
students was extensively discussed in the fall
1980 meeting of the Clemson Department of
Chemical Engineering faculty and the depart-
ment’s Industrial Advisory Board. The discussions
led to a new approach to graduate funding and
training at Clemson called the Graduate Residency
Program. This program seems to be that rare in-
stance where the student, industry, and the uni-
versity all benefit through cooperation in gradu-
ate education. The Graduate Residency Program
offers an increased level of financial support for
the student and, at the same time, provides the

This is the third year of

the Industrial Residency program.

Thus far, eight students have completed their MS,
four are presently in their final work period
completing their MS thesis research, and

three are just beginning the program.
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student with an opportunity to gain significant
industrial research experience.

DESCRIPTION OF THE PROGRAM

First, companies submit proposed research
projects to the faculty, and these projects are re-
viewed for their suitability as thesis topics. The
approved topics are then given to the Graduate
Residency Program applicants who have pre-
viously applied to the graduate program and who
typically have a 3.5/4.0 or better undergraduate
grade point average. The applicants indicate their
preference of both the thesis topic and company.
Next, the applicants and company representatives
are invited to the Clemson campus for one day of
interviews during which the applicants can ask
further questions about both the companies and
the research topics. The companies can evaluate
the applicants at the same time. Finally, the com-
panies indicate their preference, and applicants
are informed of this selection. The applicant can
either accept or reject the residency research
position offered.
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A student graduating with a BS degree in
chemical engineering in May would begin this
master’s degree program immediately. The Gradu-
ate Residency Program begins with an initial
three-month summer work period with the spon-
soring company. The student normally spends this
first summer getting to know the company pro-
cedures as he or she begins to work on the research
project proposed by the company and agreed upon
by the student. The student meets biweekly with
the faculty advisor and company advisor. At the
end of this first summer the research project is

FIGURE 1. Bill Thornton of Milliken and Company (L)
and Kyle Veatch (R) discussing Graduate Residency
projects.

fairly well defined, and the student returns to the
Clemson campus for two consecutive semesters.
During these two semesters, the twenty-four se-
mester hours of formal lecture courses required
for the MS degree are completed. Also during this
period of full-time study, the student is able to
interact academically and socially with the full-
time graduate students in the university. Six
hours of research credits taken during the work
periods complete the 30 hours required for the
degree.

Upon completion of the formal course work,
the student returns to the sponsoring company and
resumes work on the project begun the previous
summer. The project is supervised by an industrial
and a faculty advisor through biweekly meetings
with the student. At the completion of this seven-
month work period, a formal thesis based on the
project is presented to an advisory committee
composed of the faculty advisor (committee chair-
man), the industrial advisor, and two faculty
members from the department of chemical engi-
neering. After committee approval of the thesis,
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the student receives the Master of Science degree
in December, thus obtaining the degree nineteen
months after completion of the BS degree.

The sponsoring company provides financial
support for the student by providing Clemson
with a grant of approximately ten-months salary
for a BS-level chemical engineer (the time period
the student is actually working on the research
project) . The university then awards this support
to the student in the form of a fellowship. Thus,
the student receives a stipend of approxi-
mately $1000 per month throughout the nineteen-
month master’s degree program. This is signifi-
cantly higher than typical financial support for
graduate students and, coupled with the oppor-
tunity to obtain ten months of industrial ex-
perience, has allowed us to attract top-notch
undergraduates to our graduate program. The
program offers several advantages to the student,
the company, and the faculty.

Advantages to the Graduate Student

® The student can obtain a master’s degree in nineteen
months, with ten months spent working on a spe-
cific industrial problem while compensated by a
fellowship of $1000 per month.

® Since the student begins work on the project during
the summer prior to the start of formal course work,
graduate courses may be selected and tailored to his
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FIGURE 2. Craig Leite, holder of a Graduate Residency
Fellowship, preparing an emulsion in his research into
emulsion stability.
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FIGURE 3. Dr. John Beard (L) served as the faculty ad-
visor for Bill Rion (R) who just completed the residency
program. The thesis topic involved an energy balance
on a large polymer plant.

or her research needs, which increases motivation in
classwork.

e The student is exposed to an industrial environment,
including specific industrial problems, prior to decid-
ing the direction of his or her career.

e The student has excellent day-to-day supervision, ex-
perimental facilities, and analytical equipment avail-
able to him or her at the company location (which
is normally an industrial, technical or research
center).

Advantages to the Sponsoring Company

e The participating company can evaluate the future
potential of the graduate student on a first-hand
basis.

e The research results have more than compensated
for the support paid to the student.

e The company is able to draw on the expertise of
top level BS chemical engineers as well as Clemson
University faculty to solve problems of specific
interest to the company.

Advantages to the Faculty

e Faculty members are exposed to a wide variety of
industrially oriented problems in a number of
companies. This helps them stay current with in-
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dustrial needs. This, in turn, increases their prob-
ability of developing more industrially-oriented on-
campus research projects.

® The department has obtained a significant new source
of financial support for graduate education which
can supplement industrial, state, and federal grants.

© The department of chemical engineering now has in-
dustrial research facilities and resources at its dis-
posal which it could not otherwise afford.

@ The department of chemical engineering at Clemson
has become a more vital and productive partner with
the rapidly growing chemical and polymer industries
in the state of South Carolina.

Even publication of results has posed no great
problem. Although a couple of MS theses have been
held two years before being placed in the uni-
versity library, most thesis topics have been based
on non-proprietary problems and the results have
been freely published.

PARTICIPANTS AND THESIS TOPICS

Companies such as Tennessee Eastman, the
Allied Corporation, DuPont, Exxon Enterprises,
Celanese, and Milliken & Company are presently
supporting Industrial Residency students. These
students had obtained their BS degrees from
several universities. Thesis topics have been excit-
ing and challenging to both students and faculty
alike. They have covered topics such as

e Control of emulsion polymerization

o Effect of additives on rheological characteristics of
resin system

® Mathematical modeling of radial temperature effects
during melt spinning

e Parametric studies of binary distillation columns

® Rheology of dye systems

e Solvent extraction using supercritical carbon dioxide

This is the third year of the Industrial Resi-
dency program. Thus far, eight students have
completed their MS, four are presently in their
final work period completing their MS thesis re-
search, and three are just beginning the program.
The program has had a significant impact on our
MS program, not only by adding more top-notch
students to our graduate program, but also by
providing over $250,000 to support quality gradu-
ate students during these three years. The faculty
and the sponsoring companies are enthusiastic
about this unique blend of a full-time Master of
Science program and ‘“real world” research. But
the best measures of success is that the Industrial
Residency students themselves are delighted with
the program. O
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