SYLLABUS
MENG 2033: Thermodynamics
(Required Course)
Spring 2021

Instructor: Dr. Sheldon Wang

Office: McCoy 138

Telephone: (940) 397-4061

Fax: (940) 397-4536

Email: sheldon.wang@msutexas.edu

Office Hours: M, W, and F: 9:30 am-10:30 am; T: 1:30 pm-3:30 pm; other days and times by
appointment.

Course schedule: The class meets for lecture each week on Tuesdays and Thursdays from
3:30 pm to 4:50 pm.

Location: McCoy 136 (lecture).

CATALOG DESCRIPTION OF COURSE

3 sem. hrs. (3 lecture hrs. per wk.)

The fundamental laws of thermodynamics; properties of systems, solids, liquids, and gases; and
thermodynamics tables.

COURSE PREREQUISITE
MATH 2534 Calculus III.

OTHER PREREQUISITES
Basic computer skills, MS Excel, hand calculator.

REQUIRED TEXTBOOK
THERMODYNAMICS, An Engineering Approach, Y.A. Cengel and M.J. Boles, McGraw-Hill, 7th
Edition.

REFERENCE
Additional material will be distributed in the form of handouts.

TOPICS COVERED
1. Review Physics and Related Units (3 hours)
2. Defining Volume, Pressure, and Temperature (3 hours)
3. Energy and First Law of Thermodynamics (3 hours)
4. Evaluating Properties and Thermodynamics Relations (6 hours)
5. Control Volume, Analysis Using Energy (3 hours)
6. Second Law of Thermodynamics (6 hours)
7. Entropy, Analysis Using Exergy (3 hours)
8. Vapor and Gas Power Systems (3 hours)
9. Refrigeration and Heat Pump Systems (6 hours)
Other selected topics as time permits

COURSE LEARNING OBJECTIVES AND RELATIONSHIP TO STUDENT OUTCOMES



ABET Student Outcomes

Outcome-Related Course Learning Objectives 1 2 3 4 5 6 7

Apply SI and English engineering units, including
units for specific volume, pressure, and X X
temperature.

Demonstrate understanding of key concepts
related to the first and second laws of
thermodynamics, including internal, kinetic, and
potential energy, and work.

Given a circuit and relevant hardware (multi
meter, potentiometer, oscilloscope, function
generator) students will be able to wire and
analyze circuits by using instrumentation.

Sketch T-v, p-v, T-s, and other phase diagrams,
and locate states on these diagrams.

Apply mass and energy balances to control
volumes.

Describe the Carnot, Rankine, and Brayton
cycles.

Demonstrate understanding of key concepts
related to exergy analysis.
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1: an ability to identify, formulate, and solve complex engineering problems by applying the
principles of engineering, science, and mathematics.

2: an ability to apply engineering design to produce solutions that meet specified needs with
consideration of public health, safety and welfare, as well as global, cultural, social,
environmental, and economic factors.

3: an ability to communicate effectively with a range of audiences.

4: an ability to recognize ethical and professional responsibilities in engineering situations and
make informed judgements, which must consider the impact of engineering solutions in global,
economic, environmental, and societal contexts.

5: an ability function effectively on a team whose members together provide leadership, create a
collaborative and inclusive environment, establish goals, plan tasks, and meet objectives.

6: an ability to develop and conduct appropriate experimentation, analyze and interpret data, and
use engineering judgement to draw conclusions.

7: an ability to acquire and apply new knowledge as needed, using appropriate learning strategies.

CONTRIBUTION OF COURSE TO PROFESSIONAL COMPONENT

This course contributes to the engineering science component of the Mechanical Engineering program.

COURSE ORGANIZATION AND ASSESSMENT

Attendance policy, etc.: The instructor adheres to the policies stated in the MSU Student Handbook in
regard to class attendance, classroom behavior deemed detrimental to learning by other members of the

class, academic dishonesty, and student rights. If you do not have a copy of this handbook, one can be
picked up at the Office of Student Services



General Education Statement:

1) Students in this course must demonstrate competency in basic use of computer word processing
and spreadsheets (including computer graphing) through the formal preparation of certain
laboratory experiments. 2) Students in this course will always have their writing checked for
grammar and spelling during the grading of all laboratory and homework experiments.

Grading formula for course:

Three Exams (including the final) — 20 % each 60%
Attendance, attitude, participation, pop quizzes 20%
Homework ... 20%

Course grade: If the calculation shown above is between 89.5 and 100, the grade is A; 79.5 to
89.4, B; 69.5 to 79.4, C; etc. Make-up tests. A test that is missed due to an excused absence
may be taken two weeks (4 class periods) from the originally scheduled test date

No _absence from a test will be regarded as excused unless the student presents the
instructor with a valid written excuse either before or within one week from the date of the
missed exam. All groups are expected to report to lab at the start of their lab period, whether or
not they are the first to perform. Students are expected to remain in lab during lab time (to either
prepare their lab report for data taking or to perform their lab experiments or to observe others
performing lab experiments or to calculate and examine their own lab results). Lab reports may
be taken up immediately at the end of the lab or at the start of the next lecture or lab.

Some lab reports will be simply handwritten while some will be required to be written and printed
from a computer, including graphs and tables.

Labs cannot be made up. This is due to the to the instructor’s limited amount of available time.
The labs are turned in by each individual. You are to turn in the lab with a "title" page and you
have to list you name first and then your team mates from your lab group (See handout given in
class).

Homework should be turned in on the date according to the assignment sheet. Each homework
problem should be numbered with chapter and problem number. Problems should be worked on
the front side of the paper only.

Students with disability must be registered with Disability Support Services before classroom
accommodations can be provided.

Final Exam: Tuesday, May 3, 2022, 3:30 pm — 5:30 pm

Senate Bill 11 passed by the 84" Texas Legislature allows licensed handgun holders to carry
concealed handguns on campus, effective August 1, 2016. Areas excluded from concealed
carry are appropriately marked, in accordance with state law. For more information regarding
campus carry, please refer to the University’s webpage at http://mwsu.edu/campus-carry/rules-

policies.




