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COURSE LEVEL AND FORMAT

Chemical engineering majors take two three-hour courses
in thermodynamics in their degree program.

Table 7 shows that about 2/3 of the colleges offer two
courses while about 1/3 offer only one course., Seven colleges
offer three courses. About 1/4 of all thermodynamics courses
are offered in the sophomore year while about 1/4 are offered
in the junior year. The most usual sequences are second
semester sephomore and first semester junior year, and first
semester junior year and second semester junior year.

Laboratory periods were reported by 20 colleges. Four
reported 1 hr per week, 6 reported 2 hours per week and 10
reported 3 hours per week. A number indicated that these
laboratory hours were recitation, problem, seminar or tutorial
sessions, rather than experimental periods.

GRADUATE ASSISTANTS

Graduate assistants play a very small part in the teaching
of undergraduate thermodynamics. Only 20 of 219 courses used
graduate assistants. _In 10 courses the G.A. gave less than 10%
of the lectures; in 5 courses he gave 10%, and in 3 courses he
gave more than 10%. Several of these guestionnaires noted that
the G.A., participated principally in recitation or problem
sessions.

DIFFICULT CONCEPTS

The questionnaire asked respondents to identify those
concepts which were difficult for the students to grasp.
Entropy led the list followed closely by fugacity. Those
concepts listed on 10 or more guestionnaires are given below:

Entropy 49

Fugacity 37
Activity 15
Partial Molar Properties 12

Standard States . 11



INTRODUCTION

This is the third survey on the teaching of undergraduate
chemical engineering thermodynamics which has been conducted by
the Chemical Engineering Education Projects Committee since 1971.
The survey in 1973 received 59 replies, while the 1976 survey
showed 80 replies. The present survey showed 123 replies, the
rost received on any survey within the past twelve years.

The attached questionnaire was sent in May, 1982 to the
chairman of each chemical engineering department in the United
States and Canada (170 departments) together with a cover
letter asking him to give the questionnaire to the appropriate
faculty member for completion. A follow-up letter was mailed
in early September to schools which had not replied.

Some universities offer a core thermodynamics course
followed by a chemical engineering thermodynamics course. Most
give two thermodynamics courses within the chemical engineering
department for ChE majors only. This survey is concerned with
courses taken only by chemical engineering students.

CORE COURSES

Core courses in thermodynamics, taken by all or most
enigneering students, were reported by 30 colleges. The 127
sections annually of core courses had an average enrollment
of 46.7 students per. section. These courses were taught faculty
from the chemical and mechanical engineering departments. It
should be noted that the course content of the core course is
often similar to that of the first chemical engineering course.

TEXTBOOK

The textbook by Smith and Van Ness, now in its third edition,
was used in 75% of the Thermodynamics courses taught within
chemical engineering departments. In the 1976 survey, this
text was used in 60% of the courses, and in 1973 it was used in
50% of the courses. The texts by Sandler and by Balzhiser were
each used in about 10% of the courses (Table 9).

In core courses the text by Van Wylen and Sonntag was used
in 62% of the colleges listing a text.
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TABLE 1

CHEMICAL ENGINEERING

THERMODYNAMICS COURSE LEVEL

Sophomore Year

Semester

Semester

Junior Year
Semester

Semester

Senior Year
Semester

Semester

Total Courses

Semester Basis

Number of Courses

First Course

Second Course

10

14

37

10

75

13

31

57



OTHER TRENDS

Students use the computer to solve more than 10% of the
homework problems in 46 of 123 schools replying.

Self-paced instuction is used in only 2 of the 219 courses
surveyed.

Each of the thermodynamics courses at colleges on the
semester system meets 3 hours per week. However, 34 of the

courses on the quarter system meet hours per week while 22
meet 4 hours per week,

About half of the courses have three tests per semester
while one-fourth have four tests.

ENGINEER-IN-TRAINING EXAMINATION

Only one of the schools replying to the guestionnaire
requires taking the E.I.T. examination as a condition for
graduation. Fifty-four schools reported both the number of
graduates and the number of persons taking the E.I.T. test. On
the average, 33.5% of the graduates took the test.

Some positive reasons for taking the test (number of
replies in parentheses) are:

It is an incentive to take the P.E. exam later (20).

It is easier to take the E.I.T. now than later in
their careers (40).

It helps their professional progress in their careers
(24) .

The P.E. license may be required of all engineers in
the future (16).
Some of the reasons for not taking the test are:

The value of a P.E. license for chemical engineers
is gquestionable (24).

Preparing for the E.I.T. test takes too much time
from other studies (15).

The test content is unfair to ChE's (11l).

| 4
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TABLE 3

ANNUAL NUMBER OF SECTIONS

No. of
Sections

Annually

7+

Total

STUDENT ENROLLMENTS

Number of Schools

Course 1

65

14

& |
[Sa] [ d

TABLE 4

No. of
Students
< 15
16-30
31-45
45-60
P!

Total Courses

PER SECTION

Course 2

69

11

Number of Courses

Course 1

27

30

Course 2

28
21

10

81



TABLE 2

CHEMICAL ENGINEERING

THERMODYNAMICS COURSE LEVEL

Quarter Basis

Number of Courses

Course 1 Course 2

Sophomore Year

Quarter 1 1 -

Quarter 2 2 1

Quarter 3 3 -
Junior Year

Quarter 1 6 4

Quarter 2 4 9

Quarter 3 - 5
Senior Year

Quarter 1 1 1

Quarter 2 - 1

Quarter 3 - -
Total Courses 17 20
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TABLE

CORE

THERMODYNAMICS COURSE LEVEL

6

Sophomore Year
Semester 1

Semester 2

Junior Year
Semester 1

Semester 2

TABLE

9

No.
Colleges

11

12

NUMBER OF TESTS

Semester
Number of Tests Basis
1 3
2 19
3 71
4 46
5+ 10

*Excludes the final examination

of

Number of Colleges

Quarter
Basis

16
24

12



TABLE 5

CORE COURSES

ANNUAL SECTIONS

Number of No. of
Sections Annually Colleges
1-2 6
3-4 6
5-10 6
10+ 2

STUDENT ENROLLMENT

PER SECTION

No. of No. of
Students Courses
<20 1
21-50 11
51-100 5
101-150 2
151+ 1

Sections of core thermodynamics were reported by 30 colleges.
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TEXTBOOKS

TABLE 9

Chemical Engineering Courses

Core

smith and Van Ness
Sandler

Balzhiser et. al.
Others

No Reply

Total

Courses

van Wylen and Sonntag
Reynolds and Perkins
Others

No Reply

Total

No. of

Courses

122
16
14
11
14

PSS

177

15

on

30

td)



One ChE courses
Two ChE courses

Three ChE courses

One core course

Core + ChE courses

TABLE 8

COURSE DESIGNATION

AND QUANTITY

No. of
Colleges

31

54

25

One course
Two courses

Three courses

36

79

29.7%
65.3%

5.0%




¢

| &

QUESTIONNAIRE ON THE TEACHING OF

UNDERGRADUATE THERMODYNAMICS

INSTRUCTOR

COURSE NO. TITLE

1.

UNIVERSITY

2.

3.

Answers to the following questions should be based on
conditions for the 1981-82 academic year.

1. Is your school on the semester
or quarter system [S or Q?)

2. In which 2eaf do most students
take this course? (Soph.,Jr.?)

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

4. How many sections of this
course were offered in
1981-82?

5. What was the average en-
rollment in each section?

6. In what department was the
instructor for this course
ChE, ME,..)

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

8. If question 7 was answered
yves, about what per cent of
the lectures did TA's give?

Course Course
Number 1 Number 2

Course
Number 3

over

{



REPLIES TO QUESTIONNAIRES

The following pages summarize specific replies from the
various schools. The entry after "TEXT" is the reply to ";n
what ways do you feel the textbook for the ChE Thermodynamics
course can be improved?" The entry after "DIFF. CONCEPTS"
answers the question "What concepts do you feel are particularly
difficult for the student to grasp?" The entry after "EXPLAN-
ATIONS" is the "explanations of these concepts which you have
found most effective.”

ACKNOWLEDGEMENTS

The author thanks Miss Alicia Addison and Mr. Brett
Nourrcier for their help in preparing this report.

INSTRUCTIONS FOR COMPLETING THE QUESTIONNAIRE

The Chemical Engineering Education Projects Committee of
AIChE invites you to share with other faculty members those
presentations, explanations, procedures, etc., which you have
found effective in teaching undergraduate thermodynamics.

Most chemical engineering programs include two courses
in Thermodynamics. The first, or core course,is usually
taken by all engineers. The second is usually for chemical

engineers only and is taught by the ChE faculty. This question-
naire will cover both courses.

This survey also asks about "teaching conditions": class

size, use of graduate teaching assistants, self-paced instruc-
tions, and number of sections.

Finally I am including a survey on the E.I.T. exam, now
called the Fundamentals of Engineering exam.

Please return your replies as promptly as possible to:

Dr. Edwin O. Eisen

Dept. of Engineering
McNeese State University
Lake Charles, LA 706009.

v

i\



~
v

’ﬂ'\:
v

1.

2.

3.

4.

Page 3

eel the textbook for the ChE Thermo-

In what ways do you £
the core course) can be improved?

dynamics course (not

Which concepts do you feel are particularly difficult
for the student to grasp?

What explanations of these concepts have you found

particularly effective?

Please give some typical students’ reactions upon
completing the ChE Thermodynamics course.

aer
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Course Course Course
Number 1 Number 2 Number 3

9. 1Is the course required of

most engineers: (core) or ‘-’
ChE only?

10. How many of -laboratory
hours per week are part
of this course?

11l. Do students use the
computer to solve more
than 10% of the homework
problems in this course?
{Yes/No)

12. How many 50-minute lec-
tures are given each week?

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

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

15. ( Does the course use

formal self-paced in- ~.,
struction?

QUESTIONNAIRE ON THE TEACHING OF

UNDERGRADUATE THERMODYNAMICS

Course
No. TEXT (AUTHOR, TITLE) (Circle chapters covered)
1. _
1 2 3 4 5 6 7 8 9 10 11 12 13 14
2.
i1 2 3 4 5 6 7 8 9 10 11 12 13 14
3.

1 2 3 4 5 6 7 8 9 10 11 12 13 14

(3
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Page 4

Survey on the Engineering in Training Examination

|

Most states require two 8-hour written examinations
plus a number of years of experience before issuing a
Professional Engineer license. The first test, called
the EIT exam, is often taken during the senior year. The
second, the PE exam, usually can be taken only after the
engineering experience has been obtained. The following
questions refer to the EIT exam.

l. How many B.s. degrees in ChE were awarded
in 1981-82 (Augqust 15, 1981 to August 14,
1982)2

2. Of those receiving degrees, how many took
the EIT test?

3. Does your department require taking the
EIT exam as a condition of graduation?

4. Please give two reasons why a senior
should take the EIT exam.

5. Please ‘give two reasons why a senior should not take
the EIT exam.
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