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INTRODUCTION

In 1971, the Chemical Engineering Education Projects
Committee conducted a survey on the teaching of Mass and
Energy Balances in the chemical engineering curricula of
about 150 universities in the United States and Canada.
Data on texts, laboratory sessions, course content and
placement in the curriculum were compiled. Innovative
teaching techniques were shared with other faculty.
There were 59 replies to the first questionnaire. This

year's survey brought 136 replies.

A questionnaire was mailed to the department
chairman at 170 universities in late April. A follow-up
letter is sent in July to departments which have not
responded. Results are reported at the Undergraduate
Free Forum at the Annual Meeting. A copy of the
survey is mailed to each department submitting a

completed questionnaire.

DIVISION OF ACADEMIC YEAR

101 departments (75%) operate on the semester
system. 81 departments use semesters lasting 14-16
weeks. 34 departments (25%) use the gquarter system.
At 28 departments, a quarter consists of 10-11 weeks

of instruction.



PLACEMENT IN CURRICULUM

Table 1 shows that 72% o f the offerings of reactor
design occur in the senior year. (Some departments offer
the course more than once a vear.) 59% of the offerings
are in the first quarter or the first semester of the
senior year; 23% are in the second semester or third
quarter of the junior year. It appears the reactor
design course is offered concurently with the beginning
of the plant design/process design sequence in the

senior year.

SECTIONS AND ENROLLMENTS

Since reactor design is generally taught in the
senior year, fewer sections should be needed than for
sophomore or junior courses. One section per year is
taught at 63% of the departments responding while an
additional 27% teach two sections. Responses ranged

to six sections per vyear.

The number of sections offered differs for schools
on the semester or quarter system. Under each system,
89% of the departments offer one or two sections. Under
the semester system, 67% offer one section and 22%
offer two sections. Under the quarter system, 50% offer

one section and 39% offer two sections.
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The enrollments per section are given in Table 2.
About half the schools have enrollments between 25 and
44 persons per section. If the enrollment is taken
at the mid-point of the respective ranges for each

department, the average is 42.5 students per section.

TEACHING ASSISTANTS

Teaching assistants are used only sparingly in the
reactor design course. Only 8% of the departments use
TA's. At these schools they teach less than 6% of the

lectures.

COURSE STRUCTURE

Reactor design is a required course in the chemical
engineering curriculum at all but one of the departments
responding. While 85% of the courses include no labora-
tory section, 6% include 1 hour lab per week and 4%
include 3 hours per week. It is reasonable to assume
that experiments related to reactor design and kinetics
are included in a unit operations laboratory or a similar

general course,

The computer is used on a limited basis in this
course. In 70% of the courses, the computer is used for
less than 10% of the homework. Self-paced instruction is

used in 10% of the courses.



About half (47%) the departments schedule 3 tests, h
exclusive of the final examination in the course. 19%

give 2 tests and 16% give 4 tests.

The placement of three topics related to reactor
design was studied. The thermodynamics of reaction
equilibria is covered in the reactor design course at
65% of the departments and in the chemical engineering
thermodynamics course at 12% of the departments. 22%

responded "other" or "both."

Catalysis is covered in the reactor design course
to varying extents at all but 10 departments. Some of
these departments may have a separate course in catalysis. ‘.'
50% of the departments spend 2 to 3 weeks on catalysis.
20% spend more than 3 weeks and 30% spend less than 2

weeks.

The theory of absolute reaction rates is not covered.
at 46% of the departments. In the other departments 2

or fewer class periods are devoted to this topic.
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TABLE 1

PLACEMENT IN CURRICULUM=*

YEAR
Junior
First Semester 6
Second Semester 22
First Quarter 1
Second Quarter 5
Third Quarter 9

Senior

69

18

23

* Entries are number of departments in each category.



TABLE 2

AVERAGE ENROLLMENT PER SECTION

DEPARTMENTS
0-14 5
15-24 20
25-34 36
35-44 28
45-54 20
55-64 8
65-74 4
75-84 3
85-94 3
95-104 5
130 1
140 1
TOTAL 134
AVERAGE 42.5
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DIMENSIONS

There appears to be an increasing trend toward the
use-of the SI system of dimensions. Almost half of the
departments (47%) used the SI system in over 75% of the
class assignments. Only 16% used the British system to
the same extent. The remaining departments used both

systems.

TEXTBOOKS

The 1974 survey, showed that 61% of the kinetics
courses at the 90 departments replying, used the text by
Levenspiel. Smith's text, 2nd edition, was used in 21% of

the courses.

This year, Levenspiel is still the most popular book
being used in 41% of the courses. The text by Hill is
used in 23% of the courses, while 15% use Smith's third
edition. The remaining 21% use personal notes or one of

the seventeen other texts.



CHAPTER PROFILES OF TEXTBOOKS

Replies
Chapter Levenspiel Hill Smith
1 59 19 28
2 60 21 24
3 62 22 28
4 63 22 27
5 63 22 27
6 62 12 28
7 58 19 12
8 57 15 30
9 24 15 22
10 11 9 29
11 37 8 20
12 18 1 23
13 10 1 1
14 41 1

15 3
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QUESTIONNAIRE

A copy of the questionnaire sent to chemical
engineering departments follows. The replies from each
department regarding difficult concepts and helpful

explanations are attached.



QUESTIONNAIRE ON THE TEACHING OF

UNDERGRADUATE REACTION KINETICS

INSTRUCTOR UNIVERSITY

COURSE NO. TITLE

1.

2.

TEXTBOOK

Course

No. AUTHOR, TITLE (Circle chapters covered)

1.

2.

10 11 12 13

14

10 11 12 13

In what ways do you feel the textbook for the Reaction Kinetics

course can be improved?

Answers to the following questions should be
conditions for the 1982-83 academic year.

Course
Number 1

1. Is your school on the semester
or quarter system (circle one) _S Q

2. How many equivalent 50-minute
lectures are given each week?

3. How many weeks are there in
your semester/quarter?

10+

based on

Course
Number 2

14
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10.

| @

11.

12.

13.

14.

Cour se
Number 1

In which year do most students
take this course? (circle one) Jr. Sr.

In which semester/quarter do
most students take this course?
(circle one) 1 2 3

How many sections of this
course were offered in
1981-822

What was the average enrollment
in each section?

Did graduate teaching assistants
present any lectures in this
course (Yes/No)?

If question 8 was answered yes,
about what percent of the
lectures did TA's give?

Is the course required of
chemical engineers?

How many of laboratory hourse
per week are part of this
course?

Do students use the computer
to solve more than 10% of the
homework problems in this
course? {(Yes/No)

How many major tests,
excluding final exam, do you
give in the course?

Does the course use formal

self-paced instruction?

—11-

Course
Number 2

Jr.

Sr.



- INSTRUCTOR V

UNIVERSITY

1. Which concepts in this course do you feel are particularly
difficult for the student to grasp?

2. What explanations of these concepts have you found
particularly effective?

3. 1Is the thermodynamics of reaction equilibria \"
(equilibrium conversion, etc.) covered in the kinetics
or the thermodynamics course? (circle one)
KINETICS THERMODYNAMICS OTHER

4. How many weeks of the kinetics course are devoted to
catalytic reactions? weeks

5. .Do you cover the theory of Absolute Reaction Rates
in the undergraduate kinetics course?
(circle one)

NO YES If yes, how many class sessions?

6. How many semester hours or quarter hours are there in
your chemical engineering curriculum?

SH or QH (circle one)

7. What system of dimensions do you use in teaching
kinetics? (Please check one)

Over 75% SI

Over 75% British System

Neither of the above

_,ISL_
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INSTRUCTOR

UNIVERSITY

. 8. Please list the titles of any laboratory experiments
used in kinetics or other undergraduate courses to
illustrate the principles of reaction kinetics and/or
catalysis.

- IB...
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