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(Description)

The stated content of this portion of the curriculum is “Engineering principles
including mass and energy balances, thermodynamics, fluid flow, and heat and
mass transfer”. The expectations include an application of these principles tg
several areas of food processing.

Presenting these concepts to students with limited background in mathematicg

and engineering science presents a significant challenge. Our goal, in thig
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course, is to provide students, planning to become food science professionals
with sufficient background in engineering concepts to be comfortable when
communicating with engineering professionals.

The course has been developed specifically for use in undergraduate food
engineering courses taken by students pursuing a four-year degree program in
food science. The topics presented have been selected to illustrate applications
of engineering during the handling, processing, storage, packaging and
distribution of food products. Most of the topics include some descriptive
background about a process, fundamental engineering concepts and examplg
problems. The approach is intended to assist the student in appreciating the
applications of the concepts, while gaining an understanding of problem
solving approaches as well as gaining confidence with the concepts.

The scope of the course ranges from basic engineering principles, based on
fundamental physics, to several applications in food processing. Within the first
four chapters, the concepts of mass and energy balance, thermodynamics, fluid
flow and heat transfer are introduced. A significant addition to this section of
the fourth edition is an introduction to the concepts of process control. The
next four chapters include applications of thermodynamics and heat transfer tg
preservation processes, refrigeration, freezing processes and evaporation
processes used in concentration of liquid foods. Following the chapters
devoted to the concepts of psychrometrics and mass transfer, several chapters
are used to present applications of these concepts to membrane separation
processes, dehydration processes, extrusion processes and packaging. Finally, g
new chapter in this edition is devoted to supplemental processes, including
filtration, centrifugation and mixing.

The approaches used to present the concepts and applications are based
on our own combined teaching experiences. Instructors will select chapters and
associated materials to meet the specific objectives of the course being taught.
The descriptive information, concepts and problems have been organized to
provide maximum flexibility in teaching. The organization of the information in
the course does serve as a study guide for students. Some students may be
able to solve the problems at the end of chapters after independent study of
the concepts presented within a given chapter.
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fifkJi%. (B3, D1, D2)
1. Knowledge system: After learning the course, students can deal with the
issue of how to calculate the key parameters from some important unit
operations in the food processing based on mass balance and energy balance
Also, to grasp the analogies among momentum conservation, heat transfer and
mass transport.
2. Capacity Cultivation: (1) To learn the basic principle of unit operations in
food engineering, as well as its application in food processing; to grasp the
ability to summarize and express correctly using terminology(A1); (2) the ability
to discover, analyze and solve engineering problems in food processing(A3); (3
the ability to think critically and creatively(C3); (4) the ability to communicate
with colleagues and/or partners during work(D3); (5) using English in food
engineering; (6) lifelong learning. Strong organization and management skills
and demonstrated ability to organize & Lead team and be a team player as
well(C5).

3. Quality training: painstaking, pragmatic, open minded, diligent and
enterprising.
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