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1. Details:

a) Course Title:
b) Sponsor:

¢) Credit Hours:

d) Course Level:

e) Curricular Effect:
f) Prerequisites:

g) Suggested Time/

Scale of Implementation:

h) Resources:

2. Rationale:

Course Proposal

Advanced Food Engineering (0906.582)

Dr. Stephanie H. Farrell and the

Chemical Engineering Curriculum Committee

3 credit hours

Graduate

Technical elective for engineering graduate courses
Graduate standing and approval of Graduate Advisor

Fall 2000

1 section

Faculty will be hired consistent with the College of
Engineering multi-year budget. No computer software
beyond what is currently being acquired for approved course
will be necessary. Laboratory equipment will be obtained
consistent with the College of Engineering capital budget.
Library acquisitions will be required consistent with current
acquisition plan.

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 Engineeringapproved by the Board of Trusteesin

February 1995.

The course will address the areas of food engineering that are important multidisciplinary
topics relevant to many areas of engineering and science. The industrialrelevance of this course will
benefit students and local industry. The course will describe the basic and advanced principles of
industrial food processing. This will include an introduction to materials and product safety
requirements, process analysis and design, and process operation and control.

3. Essence of the Course:

a) Objectives:

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

1. Specify material and energy requirements for food engineering processes.

2. Design and analyze a food production process.

3. Perform advanced modeling and simulation of food engineering processes.



4. Perform in-depth analysis of the economics of a food production process.
5. Use computer software to analyze food problems.

6. Solve advanced, open-ended design problems in teams or individually

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.

Introduction to food systems
Interdisciplinary nature of food systems
How Chemical Engineering Principles apply to Food Engineering
Mass Transfer
Heat Transfer
Fluid Flow
Chemical Reactions
Kinetics
Process Economics

Fluid Mechanics
Laminar and turbulent flow in food systems
Dimensional analysis applied to food systems

Heat Transfer
Conduction in food systems
Heat transfer in flowing systems
Practical aspects of heat exchange in food systems

Mass Transfer and Biosystems
Equilibrium
Diffusion
Unsteady-state systems
Flowing systems
Interphase mass transfer
Aeration
Mass transfer limitations
Rheology
Non-newtonian fluids
Viscometric flows

Process Design



The process plant
Second Law analysis
Heat and process integration in the food industry

Process Control
Control problems in food systems
Process dynamics
Controller action
Control systems for food production

Reactors and Reactions
Types of reactors for food processing
Chemistry of food reactions
Analysis of reactor systems

Thermal Treatment
Continuous processing
Fouling and cleaning

Mixing
Mixing equipment for food systems
Power consumption
Scale-up from pilot trials

¢) Evaluation and Grading Procedure of Students:

Student grades will be based on examinations, homework and advanced, in-depth projects.
The research project will require a survey and analysis of the current literature from
professional journals. Graduate students will be required to mentor teams of undergraduates
on projects related to food engineering. 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. Dr. Catherine Yang from the Department of Chemistry and Physics has
been consulted and supports this proposal.
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Catalog Description
Food Engineering Systems (0906.582)
Prerequisite: Graduate standing and approval of Graduate Advisor

This course introduces students to the application of fundamental and advanced chemical
engineering principles to food processing systems. Students analyze and design food engineering
processes. The basic and advanced chemistry and biochemistry required for an in-depth
understanding of food systems is presented. Principles of mass transfer, heat transfer, fluid flow,
chemical reaction, process control, and mixing are used to analyze or design food production
systems. Computer simulations will be used for the design of food processing systems. Laboratory
experiments and demonstrations will be integrated throughout the course.



Stephanie Farrell

“rom: Catherine Yang [yang@rowan.edu]
Sent: Monday, February 26, 2001 3:46 PM
To: farrell@rowan.edu

Subject: Re: Food Engineering Proposal

To Curriculum Committee Memebers,
| fully support the course proposal on "Food Engineering Systems" by Prof. Stephanie Farrell after reading the proposal!

Cathy Yang

Cathy F. Yang, Ph.D.
Associate Professor
Department of Chemistry
Rowan University
Glassboro, NJ 08028
(856) 256-4500x3569



