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rf1HE ROLE OF DESIGN in the undergraduate chem­
.J.. ical engineering curriculum has been the subject 

of a great deal of emotional discussion; see, for exam­
ple, the article by James Wei in the summer 1985 
issue of CEE. Many chernical engineering edu~ators 
feel that the current AIChEIABET accreditation re­
quirement of one-half year of design (i.e., 16 credits 
in a 128 credit program) is excessive, and they resent 
wh°:t they perceive to be an externally-imposed, edu­
cationally-unsound rest1"'iction on curricular develop­
ment_. They point to the fact that holding to what they 
~onsider to be an archaic emphasis on process design 
i"!' a crowded curriculum makes it difficult or impos­
sible to expose chernical engineering students to such 
new, irnportant areas of the profession as biotechnol­
r., J, advanced rnate1"ials, and solid state applications. 
(This objection is most often enunciated by faculty 
from research-oriented departments, who quite cor­
rectly observe that most curricular innovations dur­
ing the past three decades have corne in areas that 
..: , ' ~rrd the profession as new research fields having 
no natu,n,! hatne in existing course structures .) 

Few faculty, however, would object to the premise 
that one-eighth of the undergraduate curriculum 
should consist of coursework that is built around de­
veloping an appreciation for attacking and solving 
open-ended problems. Indeed, most would argue that 
such problem solving is the goal of an education in 
engineering (and in science, if one is to draw arbi­
trary distinctions), and that a certain amount of 
open-endedness should be a part of every chemical 
engineering course. Where, then, is the problem? 

The difficulty·, it seems to me, is that hardly any-

Rather, it should be integrated throughout 
the curric~lu_m, with a "d_esign" component in every 
course. This 1s the educationally sound resolution 
to the accreditation "constraint," ... 

© Copyright ChE Division ASEE 1986 

18 

body_who is complaining about the "restrictive" design 
requirement realizes that it is not a requirement to 
teach one-half year of process design. Design, in the 
context of accreditation, refers to the solution of open­
ended problems, which everyone accepts as an essen­
tial part of a chemical engineering education. Design 
need not ( ~nd, with the exception of the single 
capstone design course, should not) be singled out and 
treated as something dlfferent frorn engineering sci­
ence .. Rather, it should be integrated throughout the 
curriculwrr1:, _with a "design" component in every 
course. This is the educationally sound resolution to 
the accreditation "constraint," and it provides as 
rnuch room for innovation and new applications 
areas as an innovative faculty can create. 

The challenge, then, is to find the way to incorpo­
rate open-ended problem solving throughout the un­
d~rgraduate curriculum. This was admittedly dif­
ficult even a decade ago, but advances in computing 
technology have created dramatic changes in our edu­
cational opportunities. Students now expect to use 
computing technology in their courses, and are un­
doubtedly chagrined to discover that their archaic 
mentors are unprepared to exploit their expectations 
and abilities. What is needed is a real commitment 
on the part of the teaching profession to develop integ­
rated lessons that enable students to explore the de­
sign implications of engineering science through 
open-ended problem solving in all of their courses. 
This kind of educational development is time-con­
suming, but worthwhile (particularly in the light of 
the growing accreditation pressures regarding compu­
tation!) 

Now is the time to introduce the commercial mes­
sage. The following Position Paper represents the 
start of an initiative by the CACHE Corporation to 
assi_st c~emical_ engineering departments with the ef­
f ective integration of computing technology into the 
undergraduate curriculurn. This initiative is continu­
ing through the work of a Curriculum Task Force 
whose charge is to encourage the development and dis~ 
semination . of curricular lessons using computing 
~echnology in core undergraduate chemical engineer­
ing_ courses: stoichiometry, reaction engineering, 
fluid mechanics, thermodynamics, mass transfer, 
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etc. One goal of this activity is to enable students to 
acquire the skills defined in the Position Paper. There 
is a second goal, which in my opinion can have much 
farther-reaching consequences. A properly-oriented 
set of lessons introducing open-ended problems into 

the core courses will meet the accreditation "design" 
objectives without cutting back on the content of these 
courses in any way, opening the way for curricular 
innovation within the constraints of a tight, four-year 
program. 
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CH EMICAL ENGINEERING practice is now heavily 
dependent on diverse applications of computing 

technology. While specialized skills are required for 
particular tasks, all chemical engineers can expect to 
utilize certain areas of computing technology as a mat­
ter of course, and it is reasonable to expect certain 
areas to be covered in depth in all bachelors-degree 
curricula. The means by which such topics are incorpo­
rated in the curriculum will differ, depending on in­
stitutional traditions, strengths, and preferences, but 
failure to include the areas discussed here in some 
manner will result in a graduate who is ill-equipped to 
practice the profession. 

BASIC SKILLS 

The uses of computing technology in chemical en­
gineering practice can be roughly classified into the 
following categories: 

• scientific computation 
• text editing 
• data management and manipulation 
• data acquisition 

While these categories are neither mutually exclu­
sive nor totally inclusive, they provide a useful per­
spective for curricular needs. The first three pertain 
to computer software; computer speed and memory 
are relevant here only with regard to scale, though it 
can be anticipated that many applications will be car­
ried out on personal computers. A common need is 
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Competence in a language implies not only 
The ability to write scientific programs, but also a 
sufficient understanding of programming logic to 

test and adapt programs written by others. 

familiarity with at least one of the standard operating 
systems (UNIX, MDOS, .... ); it can be assumed that . 
a graduate thoroughly familiar with one operating sys­
tem can adapt to another as the need arises. We thus 
conclude that a fundamental expectation is that the 
chemical engineerinq graduate must be familiar with 
at least one operating system for personal and main­
frame computers. Familiarity with an operating sys­
tem implies competence in file manipulation, text edit­
ing, graphic display, etc. 

All chemical engineering graduates are currently 
exposed to the elements of scientific computation, 
though few receive sufficient reinforcement in under­
graduate coursework to ensure the necessary compe­
tence. "Fluency" is required in at least one of the 
standard scientific programming languages (FOR­
TRAN, PASCAL, C, .. . ); it can be assumed that an 
individual competent in one of the scientific pro­
gramming languages can learn others as the need 
arises. The chemical enqineerinq qraduate must be 
competent in the use of at least one scientific proqram­
ming language. Competence in a language implies not 
only the ability to write scientific programs, but also 
a sufficient understanding of programming logic to 
test and adapt programs written by o~hers. 

Modern engineering practice is dependent on the 
acquisition and processing of data through electronic 
means. The practicing engineer must have a working 
familiarity with the methods by which data are ac­
quired, transmitted, and recorded. The chemical en­
gineering graduate must have experience in the com­
puter-aided acquisition and processing of iriforma- · 
tion. 
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