
,., Na department 

Worcester Polytechnic Institute 
And the WPI Plan 

W. L. KRANICH and I. ZWIEBEL 
Worcester Polytechnic Institute 
Worcester, Massachusetts 01609 

JF YOU HAD LOOKED in on the chemical 
engineering department at Worcester Poly­

technic Institute (WPI) last January you might 
have seen the faculty members and their wives 
teaching "far-out" subjects ranging from natural 
childbirth (Imre and Barbara Zwiebel) and hatha 
yoga (Wilmer and Margaret Kranich), through 
Chinese gourmet cooking ( Maria Ma) and 
pottery (Eileen Weiss) to championship table 
tennis (Yi Hua Ma and John Meader) and winter 
mountaineering (Bob Wagner and Joe Kohler). 

Before you decide that chemical engineering 
education has gone completely astray under the 
WPI Plan, you should realize that these are mini­
courses available during the two weeks of January 
Intersession along with such subjects as practical 
chemical manufacture (Zwiebel and Kranich), 
chemical plant trips (Stan Weinrich), or gas 
chromatography (Al Weiss). 

Intersession courses are not required for a 
ChE degree at WPI ; in fact no specific courses 
are required. The degree is obtained after satis­
factory completion of four requirements. 
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• An examination which tests overall competency in the 
major field 

• An independent qualifying project in the major field 
(MQP) 

• A demonstration of competence in a humanities area 
• An independent qualifying project relating society and 

technology (IQP) 

THE IQP 

THE IQP, OR Interactive Qualifying Project 
is a new concept which brings learning about 

the technological society onto a personal level. 
While there is a tendency to take a ChE problem 
and evaluate its societal impact, such as "pollu­
tion control on the Nashua River" or "the effect 
of the petrochemical industry on Venezuela," 
often students approach this requirement from 
a non-departmental point of view. For example, 
teaching science in the secondary schools to 
special students involves the analysis of the 
problem (what makes the situation a special cir­
cumstance?), the development of a mode of at­
tack ( e.g., how to "turn students on" to chemistry) 
the execution of the plan, and the documentation. 
The final IQP reports are placed on the shelves 
of the WPI library, open to inspection by the 
public. 
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One innovative type of IQP takes a group of 
students to WPI's Internship Center in Washing­
ton, D.C. There under the overall guidance of a 
resident faculty member, the students work for 
seven weeks in teams assigned to various agencies, 
societies, or lobbying groups. The Washington ex­
perience is preceded by a time of preparation and 
followed by a time of reporting. 

THE HUMANITIES SUFFICIENCY 

T HE HUMANITIES REQUIREMENT may in 
part be satisfied by passing a series of courses. 

These courses, however, have to be preselected 
to form a coherent, thematically related sequence. 
At the conclusion of this course sequence the 
students have to fuse together a selected topic, 
related to their theme, in an independent study 
seminar, and write a paper on the conclusions 
of the study. This approach, by design, emphasizes 
the study of a specific subject in depth rather than 
samplings of courses in each of the several hu­
manistic studies. In a recent article in EE 
(Volume 66, Number 4, page 319, Jan. 1976) 
members of the WPI Humanities Department 
faculty described details of the Humanities 
Sufficiency, at least as it applies to history. 
Sufficiencies in art, English, history of science, 
philosophy, music, drama, and foreign languages 
are also available. 

THE MQP 

T HE MAJOR QUALIFYING project (MQP) 
has already been discussed in this journal 

(Chem. Eng. Educ., Winter, 1974). Students 
participate in a wide range of experimental, de­
sign, modeling, and theoretical projects: some 
work alone and some in groups. Some conduct 
their studies on campus and some at nearby in­
dustrial or governmental installations. The mini­
mum effort by each student is equivalent to full­
time activity for seven weeks. Most projects are 
devised in three approximately equal portions of 
preparation, execution, and reporting. At the 
end of the preparation stage the students usually 
write a project proposal describing the purpose 
and background of the project, outline their pro­
posed method of attack, and anticipate their re­
sults with appropriate indication of the intended 
correlations. At the completion of the project 
the final reporting is often accompanied by an 
oral presentation. The written report is deposited 
in the WPI Library and is open for inspection 
to the public. 

SPRING 1976 

Education at WPI 
with its strong emphasis on 

project work, and individual programs 
and instruction, requires more faculty man-hours 

than conventional methods. 

THE COMPETENCY EXAMINATION 

E XPERIENCE WITH THE WPI competency 
examination was reported by Wil Kranich at 

the Fort Collins National Meeting of ASEE last 
year. This presentation is summarized below with 
additional material to bring it up to date. 

The concept of a major examination shortly 
before expected graduation has long been in use 
in European universities. In the form employed 
at WPI, it is intended to test the readiness of 
the student to enter the profession. Thus it is 
not a collection of mini-final examinations in 
course work, but a major open-ended problem 
demanding a broad science background and 
engineering design creativity. 

The objectives of the examination are taken 
from a departmental statement: "The profession­
al preparation for chemical engineering has not 
been split into subspecialities, and thus gradu­
ates are expected to have an understanding of a 
rather broad field. Chemical Engineers entering 
the profession should have a capability for 
solving the problems of the chemical process and 
related industries, such as the creative, practical, 
and economical design of plants and individual 
component units of such plants. This requires the 
establishment of material and energy balances, 
the analysis of equilibria , and the evaluation of 

French graduate students discuss structure of zeolite 
with Ma and Sand. 
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reaction rate and transport phenomena. Know­
ledge of physics and advanced chemistry, and 
the ability to solve problems involving differential 
equations is needed. 

The competency examination tests the 
students' ability to solve problems that are based 
upon situations which might be encountered in 
industry by a beginning professional. The central 
thrust of the examination is on the broad com­
petence which an industry or graduate school 

Kohler and Wagner conduct test for carbon monoxide 
on back packers stove. 

expects of all chemical engineers." 
In other departments at WPI, different 

examinations are provided for subdisciplines, 
such as materials engineering, power engineering 
or urban planning. In some cases individual 
examinations are especially designed for students 
with unconventional or interdisciplinary fields. 
For students who wish to be designated as 
chemical engineers, however, the same examina­
tion is presented to everyone taking it during any 
one period. Some optional questions are usually 
included to allow demonstration of particular 
competence in special fields. 

The examination is made up by a depart­
mental faculty committee of three, a different 
committee preparing each of the three exams 
given per year. Each exam is reviewed by the en­
tire department before it is prepared in final form. 
The style of several examinations has been 
similar to that of the AIChE Student Contest 
Problems-an open-ended problem in an indus­
trial setting. The four exams given so far have 
been based on : 

• Copper smelting 
• Coal gasification 
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• NOC! manufacture 
• Single-stage production of adipic acid. 

In each case the process involved has been 
new to the student, and considerable time is re­
quired to review chemistry and obtain back­
ground. For this reason the examination period 
is the maximum allowed by the college rules-one 
week. 

Before a student may take any competency 
examination, he or she must be judged by the 
academic advisor as having appropriate prepara­
tion. This may be obtained by traditional course 
work, self-study in independent or guided learn­
ing, or by projects in appropriate fields. 

After the written exam has been evaluated 
by the committee, the candidates have individual 
oral exams which probe more deeply in question­
able areas. Each student's written and oral per­
formance is judged as a whole and assigned a 
passing grade of "distinction" or "acceptable," or 
is evaluated as "unacceptable," in which case no 
record is retained. 

After counseling by the examination commit­
tee and the student's advisor, and completion of 
appropriate remedial work, the unsuccessful 
student may take a later examination or, in rare 
cases, withdraw from the college. A few students, 
of course, change disciplines. 

While it is too early to establish meaningful 
statistics on examination performance, it appears 
that about two thirds to three quarters of the 
students attempting any given examination re­
ceive passing grades. Faculty and student opinion 
based on recent examinations is that they achieve 
their objectives, but at high cost in time and 
stress on both examiners and candidates. 

FACULTY INVOLVEMENT AND RESEARCH 

EDUCATION AT WPI with its strong em-
phasis on project work, and individual pro­

grams and instruction, requires more faculty 
man-hours than conventional methods. Each set 
of competency examinations for example, requires 
several man-weeks in evaluation. Project ad­
vising is costly and can be brought to acceptable 
levels only when several students work on 
different phases of a single topic, or when in­
dustry bears a portion of the cost in off-campus 
centers (which still require intensive involve­
ment by WPI faculty). 

If each student took full advantage of the 
available flexibility of the program and built a 
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The IQP, or Interactive Qualifying Project, is a new concept 
which brings learning about the technological society onto a 

a personal level, while there is a tendency to take a ChE problem 
and evaluate its societal impact, such as "pollution control on the Nashua 

River" or "the effect of the petrochemical industry on Venezuela." Often 
students approach this requirement from a non-department point of view. 

unique interdisciplinary area of competence, the 
costs and logistics would become unmanageable. 
As might be expected, a majority of the ChE stu­
dents is seeking general education along tradition­
al lines. Even so, more than the usual effort is re­
quired of the faculty. 

In spite of the demands of the undergraduate 
program, nearly all of the faculty are deeply in­
volved in graduate education and research. 

In addition to research projects in the areas 
listed in the attached table, some of the faculty 
are involved in other exciting projects. For 
example : Weiss coordinates a US-USSR co­
operative program in formose reactions and, to­
gether with Kranich, supervises projects in 
catalytic detoxification of pesticides, and hydro­
liquefaction and gasification of solid wastes. Ma, 
in addition to his studies of multicomponent 
diffusion in porous media, conducts research in 
microwave vacuum freeze drying. Sand is in­
vestigating methods of synthesis and modification 
of ~eolitic materials. Zwiebel is co-investigator 
of a binational research project dealing with the 
removal of sulfur from the products of coal gasi­
fication, and is concerned with the hybrid com-

Weiss watches visiting Russian scientist at console of 
interfaced chromatograph-mass spectrometer. 

puter solution of systems of partial differential 
equations. Kohler is studying the generation of 
methane from sewage and reactions of supported 
enzymes. Weinrich is working on the implemen­
tation of the department's newly acquired mini­
computer in the process control areas and for 
data acquisition in the various research projects. 
The current level of industrial and governmental 
support of research exceeds $200,000 annually. 

The educational climate is greatly enhanced 
by frequent visitors to the Department, the active 
Colloquium Series with monthly presentations by 
ChE's in all walks of professional life, and visit­
ing faculty and research associates from abroad. 
For example, during the 1975-76 academic year 
each of six foreign visitors spent six to ten months 
lecturing in courses and doing research in our 
laboratories. 

In addition to teaching, undergraduate proj­
ects, r esearch and consulting, faculty members 
maintain high levels of professional standards. 
Membership in AIChE, ASEE, ACS, and other 
societies, regular attendance at meetings, partici­
pation in committees, as well as involvement in 
civic and community activities are important 
functions in the educational process. 

We expect students to become acquainted with 
the faculty even outside the classroom. Facilitated 
by the projects, nearly individualized contact, 
often at the WPI Pub, is the rule rather than the 
exception. 

The diverse non-professional activities of the 
faculty include frequent hiking expeditions led by 
Wagner and Kohler. In athletic competitions Stan 
Weinrich and Joe Kohler are the Departmental 
representatives on the tennis or basketball court s. 
Musical and artifltic endeavors a re fostered by 
Wil Kranich with his membership in the W or­
cester Chorus and the paintings and constructions 
which adorn his office walls. Zwiebel "wastes" 
his time with bridge, stamps, and talmudic 
schola rship. And, at last, the ingredients to good 
wholesome living will be provided by the newest 
Continued on page 93. 
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addition to the Department faculty, Bob Thomp­
son, who is an expert wine maker and bread 
baker. 

The Department had its beginnings in 1922 
when the late B. F. Dodge, then a recent PhD 
from Harvard, was invited to be lecturer in In­
dustrial Chemistry and Chemical Engineering 
for the senior chemistry students. In 1925 T. K. 
Sherwood was appointed to the faculty to broaden 
the ChE curriculum within the chemistry de­
partment. In 1940 Ernest Wilson, a chemical 
engineer, became the chairman of the combined 
chemistry and ChE department, and until his 
death in 1958, he built a faculty, laboratory facili­
ties and a strong undergraduate program. Be­
ginning in 1958, Wil Kranich presided over a 
growing graduate and research program, a new 
building, and the redirection of the undergraduate 
program under the WPI Plan. When Kranich be­
came Dean of Graduate Studies, the chairmanship 
passed in 1975 to Imre Zwiebel. With a strong 
department faculty and a healthy level of out­
side support, challenges and opportunities still 
remain for growth, excellence and unknown new 
horizons. • 
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Kohler, J. T.: Assistant Professor 
Biomedical and enzyme engineering, bio­

transport phenomena 
Kranich, W. L.: George C. Gordon Professor and Dean of 

Graduate Studies 
Catalysis, process development 

Ma, Y. H.: Associate Professor (Professor as of July 
1, 1976) 

Applied mathematics, simulation, diffu­
sion in porous solids 

Meader, J. W.: Assistant Professor 
Rheology, heat transfer 

Sand, L. B.: Professor 
Materials synthesis, molecular sieve cat­

alysts, sorbents, geochemistry 
Thompson, R. W.: Assistant Professor 

Adsorption phenomena, applied kinetics 
and chemical reactor behavior, emul­
sion polymerization kinetics 

Wagner, R. E.: Professor 
Nuclear technology, transport phenom­

ena, thermodynamics 
Weinrich, S. D.: Leonard P. Kinnicutt Assistant Profes­

sor 

Weiss, A.H.: 
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Systems analysis, optimization, process 
control 

Professor 

Zwiebel, I.: 

1975-76 
Aharoni, C.: 

Aiello, R.: 

Antoshin, G.: 

Guczi, L.: 

Complex reaction kinetics, catalysis, re­
source recovery 

Professor and Department Head 
Adsorption, applied mathematics, reactor 

design, process design, mass transfer 

VISITING RESEARCH FACULTY 

Technion-Israel Institute of Technol-
ogy, Haifa, Israel 

Catalysis, adsorption 
University of Naples, Naples, Italy 
Molecular sieves 
USSR Academy of Science, Moscow, 

USSR 
Catalysis 
Institute of Isotopes of the Hungarian 

Academy of Science, Budapest, Hun­
gary 

Catalysis 

[eJ ;j :>Ill book reviews 

PARTICLE SIZE MEASUREMENT 
by Terry Allen 
Halsted Press, 1975. 454 pages, $25.95. 

Reviewed by Clyde Orr, Georgia Institute of 
Technology 

The author, a Lecturer at the University of 
Bradford in England, has expanded and partially 
updated his earlier edition of the same title. 
Coverage is broader than the title would suggest, 
encompassing, in addition to the stated subject, 
treatment of sampling, surface area evaluation, 
and pore determinations in porous materials. An 
effort is made to develop the theoretical back­
ground of each subject, but much of the treat­
ment consists of technique and procedural re­
views. This makes the book valuable for the no­
vice. Others more knowledgable will recognize 
the author's bias occasionally creeping into the 
presentation. 

The work consists of 18 chapters the first 
three of which cover bulk powder sampling from 
gas streams, and atmospheric sampling. Separate 
chapters pertain to the treatment of size distribu­
tions, to the interaction between particles and 
fluids in a gravitational field, and to powder dis­
persion. Remaining chapters are devoted more 
Continued on page 104. 
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