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Course Proposal

1. Details:

a) Course Title: Fundamentals of Engineering Process Analysis and
Experimental Design(0906. 477)

b) Sponsor: Dr. Zenaida Otero Keil and
Chemical Engineering Curriculum Committee

¢) Credit Hours: 3 credit hours

d) Course Level: Senior

e) Curricular Effect: Technical elective for engineering courses

f) Prerequisites: senior standing and approval of advisor

g) Suggested Time/ Spring 1999

Scale of Implementation: 1 section
h) Resources: Faculty will be hired consistent with the College of

Engineering multi-year budget. Computer software
required is available or will be acquired with approval
of the College of Engineering Computer Committee.
Laboratory equipment purchases will be consistent
with the College of Engineering capital budget.
Required library acquisitions will be consistent

with current acquisition plan.

2. Rationale:

The proposed course is a new offering consistent with other courses in the
Engineering Curriculum Proposal approved by the College Senate in December 1994. The
proposed course is consistent with the establishment of the College of Engineering approved
by the Board of Trustees in February 1995.

The proposed course is a technical elective for all engineering majors and satisfies the
Engineering topics credit requirements of the Education and Accreditation Committee (EAC)
of the American Institute of Chemical Engineers for accreditation of the Chemical
Engineering Program by the Accreditation Board of Engineering and Technology (ABET).

The course will address multidisciplinary topics in process analysis and experimental
design that are relevant to many areas of engineering and science. The course will include
fundamental principles of process and data analysis and experimental design. It will focus on
application of these fundamental principles with examples from a wide range of industries.
3. Essence of the Course:

a) Objectives:

Upon completion of the course, students will be able to:



. Understand the fundamental principles that govern process analysis and
experimental design

2. Apply process and data analysis and experimental design techniques to a wide
range of engineering problems

3. Design and engineering process including proposed experimentation using
principles of process analysis and experimental design

4. Use varied process and data analysis and experimental design computer software

5. Work in teams to solve open-ended design problems.
b) Topical Outline:

The topics to be covered are listed below. The instructor will supply the students
with a syllabus during the first week of classes. The instructor will assess any
technology advances in the subject matter prior to the course and make topic changes
as deemed appropriate to maintain the level and currency of instruction,

L Introduction and Basic Principles
1. Statistical Concepts in Process Analysis and Experimental Design
2. Typical Applications of Process and Data Analysis
3. Typical Applications of Experimental Design
4. Historical Overview of Process Analysis and Experimental Design in

Engineering
5. Evolution of Quality in Process Analysis and Experimental
Design
IL. Process Data Characterization Methods

1. Purpose and Nature of Sampling
2. Characterization and Representation of Data
3. Probability Analysis for Processes

HI. Process Data Analysis Methods

1. Simple Comparative Analysis

2. Process Precision Analysis

3. Process Variable Analysis

4. Process Applications of Analysis of Variance
5. Regression Models

IV.  Experimental Design

Statistical Framework for Design

Randomized Blocks, Latin Squares and Related Designs
Factorial Designs

Nested and Split-Plot Designs

Response Surface Models for Process Optimization
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V. Process Charting for Optimization
1. Statistical Basis for Charting
2. Construction and Interpretation of Charts
3. Process Capability Assessment

¢) Evaluation and Grading Procedure of Students:

Student grades will be based on examinations, homework and a required semester
project. A course syllabus with a stated method of arriving to the final grade, e.g.,
number of exams, projects, homework, percentage of grade, will be distributed to
students the first week of classes.

d) Course Evaluation:

The proposed course will be evaluated on the basis of student evaluations and
curriculum review by appropriate faculty.

4. Results of Consultations:
The proposed course is part of the Engineering Curriculum Proposal approved by the

Faculty Senate in December 1994 with consultations. Copies of this proposal have been
submitted to the Department of Mathematics for consultation.



Catalog Description

Fundamentals of Process Analysis and Experimental Design (0906.477 )
Prerequisite: Mathematics for Engineering Analysis I (1701.131), Mathematics for
Engineering Analysis II (1701.241) or instructor approval

This course exposes students to the fundamentals of engineering process analysis and
experimental design. Students will use statistical techniques for process analysis and
optimization and experimental design and process monitoring techniques that are presently
used in industry. The analysis and experimental design techniques presented in this course
serve to optimize any process and make engineering design and calculations more effective.
Applications from a wide range of industries will be presented, including pharmaceutical,
food, bulk and specialty chemicals, and petroleum,

My documents/courses/edesgugpro.doc “



UNIVERSITY

Mathematics Department

DATE: March 27, 2000

TO: Zenaida Otero Keil and Chemical Engineering Curriculum Committee
Steven Chin and the College of Engineering Curriculum Committee

, i sl
FROM: Dex Whittinghill, Department of Mathematics :«K 6, (Zv’/\\j&‘:ryéi/T

RE: Consultation for Fundamentals of Engineering Process Analysis and Experimental Design
(0906.477)

On February 29. 2000, via e-mail, Dr. Keil requested a formal ‘letter of consultation’ for the
undergraduate course Fundamentals of Engineering Process Analysis and Experimental Design
(0906.477). This memo 1s being written to explain the consultation process. I take full responsibility for
the delay of this letter (since February 29", 2000).

I'was first asked to review the course proposal for Fundamentals of Engineering Process Analysis and
Experimental Design (0906.477) on October 20, 1999, in a letter from Dr. Keil (campus mail). The
undergraduate proposal was accompanied by a proposal for the graduate course Engineering Process
Analysis and Experimental Design (0906.577). The cover letter did not state any urgency.

After a few days, 1 believe Dr. Keil called me to ask for a quick response. Within a day or so I looked at
the two course proposals. and called her back with my preliminary observations. Because she did not
answer the phone, I left a message in which I said that in principle each course was fine, but that |
thought the two proposals were too much alike. Although the courses had different numbers (477 and
577). the proposals were virtually identical. In my message I invited Dr. Keil to call me back if she
needed more details. (My notes from October indicate that I might have also suggested that the graduate
course be called “Advanced Engineering Process Analysis and Experimental Design,” and that
difterences in the level of the two courses be amplified. However, because Dr. Keil did not call me back.
what I have related is based on memory, and the details of that phone message have been lost over time.]

I ' was next contacted, by Dr. Keil via phone. on February 24, 2000, when she asked me to again review
the graduate proposal for Engineering Process Analysis and Experimental Design (0906.577). At that
time she informed me that the undergraduate course had already *gone through.’

If‘shou{dob&mie,dﬂlat the Department of Mathematics has a course on the books called Statistical
Deugn ;prxperthm Z7702 .371), as part of its Concentration in Statistics. In two tries, with fairly
extensive adVertrsmg—,%y 's to advisors in several appropriate departments, and then flyers to nearly all
advisors on cam£us) the course did not run. Maybe ‘477" will have more success.
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UNIVERSITY

Mathematics Department

DATE: April 12, 2000

TO: Zenaida Otero Keil and Chemical Engineering Curriculum Committee
Steven Chin and the College of Engineering Curriculum Committee
‘To whom it may concern’

FROM: Dex Whittinghill, Department of Mathematics .., w Ao~ - o/ Y \V(thﬁv(/ f

RE: The Consultation for Engineering Process Analysis and Experimental Design (0906.577)

This memo describes the consultation process for the graduate course Engineering Process Analysis and
Experimental Design (0906.577), and my position on the proposed course. On February 29, 2000, Dr.
Keil had requested a formal ‘letter of consultation’ for the course. I take full responsibility for the delay
since the 29",

I was first asked to review the course proposal for the graduate Engineering Process Analysis and
Experimental Design (0906.577) on October 20, 1999, when it, and the proposal for the undergraduate
Fundamentals of Engineering Process Analysis and Experimental Design (0906.477), were sent to me by
Dr. Keil. Within a few days I looked at the two course proposals, and called her back with my
preliminary observations. She did not answer the phone, so I left a message in which I said that in
principle each course was fine, but that I thought the two proposals were too much alike. Although the
courses had different numbers (477 and 577), the proposals were virtually identical. In my message |
also invited Dr. Keil to call me back if she needed more details. (What I have related here is based on
memory, and any specific suggestions for the graduate proposal that I may have made have been lost
over time.)

I was next contacted by Dr. Keil on February 24, 2000, by phone, and asked to again review the graduate
proposal for Engineering Process Analysis and Experimental Design (0906.577). 1looked at the
proposal early the next morning, comparing it to the since-accepted undergraduate 477, and sent the
‘attached’ e-mail with my comments. [The first two lines in the e-mail refer to the facts that I had less
than 24 hours to look at the new proposal, and that I had temporarily misplaced my notes from last
October.]

In principle Engineering Process Analysis and Experimental Design (0906.577) is fine, and although the
syllabus has been changed since last October, I still feel that the two syllabi need to be differentiated
more. | look forward to seeing the textbooks chosen for 577 and 477.



> > > Dexter C. Whittinghill 02/25/00 08:32AM > > >
Zenaida,

Please note that | consider this part of a _continuing_ consultation. This is too short of a turn-around-time
for me to consider this a completed consultation.

| looked at the proposals early this morning. Unfortunately | did not find my notes on the previous versions (|
wanted togggsult them). 1 think it is because | had given them to Ron.

The graduate course now looks 'more different' than the undergraduate course. | will stili make the
following suggestions/comments.

1. Call the graduate one "Advanced Engineering ..."
2. ls the implementation 1 section every other spring, or every spring?

3. Fiddle with the topical outline so that it is not just a copy-paste of the undergraduate course. Add words
like 'advanced.’

| noticed that 3a, 3c and the catalog description have been modified to emphasize the differences.
! would very much like to see the book(s) that you plan to use, or the set of notes.

Dex



UNIVERSITY

Rowan University Senate

[

Date: February 8, 2000

o . ;‘}L'L/r"(m
R /32 /eo W&y/
To: Dr. Zenaida Otero Keil o
Chemical Engineering Dept. L/A ot

From: Dr. Martin Itzkowitz, Chr. Senate Curriculum Committee

RE: Proposal — Fundamentals of Engineering Process Analysis and
Experimental Design, SCC#00-402

Your proposal, Fundamentals of Engineering Process Analysis and
Experimental Design must include letters of consultation.

Please attach the letters of consultation to the original proposal. The
original proposal is in the Senate office file. If you have any questions, feel
free to contact me at extension 3418.

MI/r

201 Mullica Hill Road e Glassboro, New Jersey ¢ 08028-1701 o Phone: (8561 236-4515



Mot

Dear Dr. Giles-Gee:

My apologies for this late respons <"
proposals in your query, and it too}

My decision to approve Embedde
Engineering Process Analysis & D

The letter from Dex Whittinghill
making sure the graduate version ¢
approving the undergraduate cours

The Embedded Systems Progran
Science majors (rather than a mixe
grant them final say in the content
hardware/software information be
As experts in Computer Science (v
must know what is best for their o
wars between Computer Science &
I thus was more willing to give the

I am happy to talk to your furthe:
late morning & early afternoon M
office to await your phone call.

Sincerely,

Lauretta
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