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Course: ENGR 290 — Materials & Thermodynamics, 2019
Instructor: Russ Rook, M.A.Sc., P.Eng.

Office: TEC 113

Email: rook@camosun.ca

Calendar Description

Topics covered in this course include description of point defects, diffusion in solids,
dislocations, origin of Gibbs phase rule, phase diagrams, properties of non-ferrous materials,
first law of thermodynamics, internal energy, second law of thermodynamics, entropy,
availability and irreversible processes.

Intended Learning Outcomes

The primary purpose of this course is to prepare students for entry into a department of
Mechanical Engineering at the University level. ENGR 290 reviews material already covered in
their background, firming their understanding of the material to ease the transfer into the third
year of Mechanical Engineering at the University level.

Upon successful completion of this course a student will be able to:
e Sketch a phase diagram for some common materials and alloys.

e Interpret the phase diagram of any material.

e Discuss the behaviour of polymers.

e Explain the first and second laws of thermodynamics.
o Apply the first law of thermodynamics.

e Apply the second law of thermodynamics.

e Analyze problems in a systematic manner using diagrams in developing and evaluating
thermodynamic processes, and applying concepts to steady and non-steady flow
processes.

e Apply the concepts of irreversibility and availability.

e Explain and analyze air standard cycles.

e Analyze Rankine, Regeneration and Refrigeration Cycles.

e Analyze ideal and non-ideal gas vapour behaviour.

e Use psychrometric charts as applied to humidification, dehumidification and air
conditioning.

Text & References

No textbook is required for this course. However, you should own one of the following
recommended texts (any edition is acceptable) to ensure you have what you need for
University-level Thermodynamics:

e Fundamentals of Engineering Thermodynamics (Moran, Shapiro)

e  Fundamentals of Thermodynamics (Borgnakke, Sonntag)

e fundamentals of Thermal-Fluid Sciences (Cengel, Cimbala, Turner).
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Course Content (subject to modification, if necessary)

Week | Assignments Course Content
1 - Materials — Crystallization and diffusion in solids, polymers.
2 - Materials — Equilibrium phase diagrams.
3 i Materials — Use of phase diagrams, heat treatment, TTT
diagrams.
a Assign. 1 Thermodynamics — Review of thermodynamic properties,
&n. work, heat, development of the 1°' Law of thermodynamics.
5 i Thermodynamics — 1°' Law examples, ideal gas law, idealized
processes.
Thermodynamics — Carnot engine and the development of
6 - nd .
the 2™ Law of thermodynamics.
. Thermodynamics — 2" Law examples, efficiencies of devices
7 Assign. 2 . . .
operating under irreversible processes.
8 - Thermodynamics — Review, MIDTERM exam.
9 - Thermodynamics — Vapour power cycles.
10 i Thermodynamics — Reheat and regeneration vapour power
cycles, combined reheat-regen cycle.
1 Assign. 3 Thermodynamics — Vapour refrigeration and heat pump
cycles.
Thermodynamics — Gas power cycles (air-standard analysis,
12 - . . .
cold air-standard analysis, Otto cycle, Diesel cycle).
13 Assign. 4 Thermodynamlcs - Thg Bray.ton cycle, combined Brayton-
Rankine cycle, gas-refrigeration cycles.
14 Assign. 5 Thermodynamics — Psychrometrics, course review.

Lab Assignments & Evaluation

Assignments are due by 5:30 on the Friday of the weeks indicated in the above table. See
http://camosun.ca/about/policies/education-academic/e-1-programming-and-instruction/e-1.5.pdf for
the Camosun grading policies.

Assignments 25%
Midterm Exam 35%  (formula sheet only)
Final Exam 40%  (open notes exam)

= You must pass the final exam to pass ENGR 290
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College Supports, Services & Policies

Immediate, Urgent, or Emergency Support

If you or someone you know requires immediate, urgent, or emergency support (e.g. iliness, injury,
thoughts of suicide, sexual assault, etc.), SEEK HELP. Resource contacts can be found at
http://camosun.ca/about/mental-health/emergency.html or http://camosun.ca/services/sexual-
violence/get-support.html#urgent.

College Services

Camosun offers a variety of health and academic support services, including counselling, dental, disability
resource centre, help centre, learning skills, sexual violence support & education, library, and writing
centre. For more information on each of these services, visit the STUDENT SERVICES link on the College
website at http://camosun.ca/.

College Policies

Camosun strives to provide clear, transparent, and easily accessible policies that exemplify the college's
commitment to life-changing learning. It is the student’s responsibility to become familiar with the
content of College policies. Policies are available on the College website at
http://camosun.ca/about/policies/. Education and academic policies include, but are not limited to,
Academic Progress, Admission, Course Withdrawals, Standards for Awarding Credentials, Involuntary
Health and Safety Leave of Absence, Prior Learning Assessment, Medical/Compassionate Withdrawal,
Sexual Violence and Misconduct, Student Ancillary Fees, Student Appeals, Student Conduct, and Student
Penalties and Fines.




