Instructor:

MEC 398 THERMODYNAMICS
Spring 2019
Lin-Shu Wang. Room 214, Heavy Engineering, 632-8342, lin-shu.wang@stonybrook.edu

Psychrometrics and psychrometric charts. Thermodynamic considerations for the
design and performance of cooling towers, humidifiers, and dehumidifiers. Reacting mixtures, combustion,
and chemical equilibrium. Thermodynamics of fluid flow, simple compression, and expansion processes.
Analysis and design of gas and vapor power cycles. Cycles with reheat, intercooling, and cogeneration
plants. Refrigeration cycles.

Bulletin Description:

Prerequisites: MEC 301 and 364

Overview (Course description as it is offered): The course begins with a brief review of the basic
concepts introduced in Thermo I, followed by a discussion of exergy. A large portion of the classes falls
into the general topic of thermodynamic cycles, discussing the operating principle of common cycles as
well as practical applications. HVAC applications are another major topic, along with the topic of
equilibrium thermodynamics and its application to mixture, chemical reaction and combustion.
Course time and location:
Instructor office hours:
Text:

TU/TH 2:30PM to 3:50PM
11:00AM-12:30PM Monday;

10:30AM-12:00PM Thursday

Cengel and Boles (2014) Thermodynamics: An Engineering Approach (McGraw-Hill)

SYLLABUS and EXAMINATIONS SCHEDULE

List of topics
Week
1
2

Exam date

3

Topics
First law (review)
Carnot’s theory and
Kelvin’s formulation
of the 2nd law
(review)
Entropy (review)

4

Exergy
(introduction)

5

Gas power cycles

6

Vapor power cycle

7
8

9

03/14

Review and
Midterm #1
Heat pump cycle

Thermodynamic
relations

Details
Carnot’s principle, absolute thermodynamic
temperature, Carnot’s function, Kelvin’s derivation
of the Carnot formula, the concept of available
energy and the energy principle (of Kelvin)
The concept of entropy, the principle of the
increase of entropy, Gibbs’ development of
equilibrium thermodynamics on the basis of the
entropy principle
Gibbs free energy, the concept of exergy,
derivation of the exergy equation and reduction of
the exergy equation to the Carnot formula on the
one hand and Gibbs free energy on the other hand
Cengel and Boles, Chapter 9: Assumptions, Otto
cycle, Diesel cycle, Brayton cycle
Cengel and Boles, Chapter 10: Rankine cycle,
advanced Rankin cycle, cogeneration
Open book, cover materials of Week 1 to Week 5
Cengel and Boles, Chapter 11: vapor compression
heat pump cycle, refrigeration application, the
operational issues of heat pump for heating
Cengel and Boles, Chapter 12: equilibrium
thermodynamics, thermodynamic relations

10

Gas mixtures

11

Chemical reactions

12

Combustion

13

05/02

14
Final exam
period

Review and
Midterm #2
Special HVAC-topic

05/16
5:30-8:00PM

Basis for calculating final grade:
 Homework:
 Midterm One/Midterm Two:
 Final:

Cengel and Boles, Chapter 13: ideal gas mixtures,
Dalton’s law, Gibbs theorem
Cengel and Boles, Chapter 15: fuels and
combustion, enthalpy of formation and enthalpy
of combustion, energy analysis of reacting systems
and adiabatic flame temperature
Cengel and Boles, Chapter 16: quasi-static
chemical reaction processes, equilibrium criterion
and the equilibrium constant, law of mass action
Open book, cover materials of Week 6 to Week 11
Energy and exergy analyses of a building thermal
system
Open book, comprehensive

10%
25%/25%
40%

Americans with Disabilities Act: If you have a physical, psychological, medical or learning disability that
may impact your course work, please contact Disability Support Services, ECC(Educational
Communications Center) Building, Room 128, (631)632-6748. They will determine with you what
accommodations, if any, are necessary and appropriate. All information and documentation is
confidential.http://studentaffairs.stonybrook.edu/dss/index.shtml.

Academic Integrity: Each student must pursue his or her academic goals honestly and be personally
accountable for all submitted work. Representing another person's work as your own is always wrong.
Faculty is required to report any suspected instances of academic dishonesty to the Academic Judiciary.
Faculty in the Health Sciences Center (School of Health Technology Management, Nursing, Social
Welfare, Dental Medicine) and School of Medicine are required to follow their school-specific procedures.
For more comprehensive information on academic integrity, including categories of academic dishonesty
please refer to the academic judiciary website
at http://www.stonybrook.edu/commcms/academic_integrity/index.html

Critical Incident Management: Stony Brook University expects students to respect the rights, privileges,
and property of other people. Faculty are required to report to the Office of University Community
Standards any disruptive behavior that interrupts their ability to teach, compromises the safety of the
learning environment, or inhibits students' ability to learn. Faculty in the HSC Schools and the School of
Medicine are required to follow their school-specific procedures. Further information about most academic
matters can be found in the Undergraduate Bulletin, the Undergraduate Class Schedule, and the FacultyEmployee Handbook.

