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Catalog Description

Prerequisite:  Mathematics 250, Physics 220A/L.  Fundamental theories and engineering applications of thermodynamics with emphasis on first and second laws of thermodynamics.  The thermodynamic properties of solids, liquids, gases, and mixtures.  Work-producing and work-absorbing systems.  Applications to design.

	Instruction information

	Name
	Larry Caretto

	Email address
	lcaretto@csun.edu

	Office
	Jacaranda (Engineering) 3519

	Phone
	818.677.6448

	Fax
	818.677.7062

	Office hours
	Tuesday and Thursday, 10 to 10:45 am, and other times by email or appointment

	Course Information

	Course number
	14319

	Class hours
	Tuesday and Thursday, 11:00 am to 12:15 pm

	Class location
	Jacaranda (Engineering) 1610

	Web site
	http://www.csun.edu/~lcaretto/me370


Expanded Description

Thermodynamics is the science of energy and energy transformations.  It provides the most general analyses of engineering systems that use the concept of energy.  With increasing concerns over energy resources and global warming due largely to CO2 emissions from energy use, there is increasing interest in the application of thermodynamics.

Thermodynamics has two basic laws.  The first law of thermodynamics deals with conservation of energy and introduces the concepts of internal energy and heat.  These energy concepts augment the ideas of kinetic and potential energy encountered in mechanics.  The second law provides an important engineering calculation; it gives a quantitative efficiency limitation for processes that convert heat to work.  Before covering these two laws, the topic of two-phase fluid properties will be covered.  This will allow the use of "real" fluid properties in all discussions of the first and second law.

Text

Yunus A. Çengel and Michael A. Boles, Thermodynamics, an Engineering Approach, (seventh edition) McGraw-Hill, 2011.

Course Conduct

Course Objectives – As a result of taking this course, students should be able to

· understand and be able to formulate and solve problems using the following thermodynamic properties: pressure, temperature, specific volume, internal energy, enthalpy, entropy, and quality;
· calculate thermodynamic properties of ideal gases using appropriate equations and tables;
· understand the meaning of heat and work and the notion that these energy terms are not properties;
· formulate and solve energy balance problems in a variety of engineering systems, including those with fixed mass and those with steady and unsteady flows, using the appropriate form of the first law of thermodynamics;
· understand the engineering significance of the second law of thermodynamics as providing a value for the maximum work that can be obtained in any process and the maximum efficiency for the conversion of heat to work;
· understand that entropy is a property and use it in calculations of maximum work.
· formulate and solve problems that require the use of the energy balance from the first law and the principle of maximum work from the second law;
· evaluate the performance of real systems using the concept of isentropic efficiency for both work input and work output devices;
· apply the first and second law to the analysis of engine and refrigeration cycles, using common idealizations for such cycles; and
Class participation – Learning engineering subjects can be a difficult task; it can only be done by working problems on your own.  Your learning in this course will be a combination of textbook material, lecture material in-class discussion, and problem solving.  Your active participation in class exercises and discussion is essential to your learning of the subject matter.  Your own work in problem solving is a key to your mastery of the subject matter.

Class courtesy – To keep a good learning environment your fellow students you should come to class on time and not leave before class is over.  Turn off your cell phone and other personal electronic devices while you are in class.  This means no texting!  Do not disturb others by talking or texting during lecture.  If you do not understand some point of the lecture, ask the instructor for clarification.  Do not wear perfumes, colognes, after-shave lotions, and the like that upset others in the class, especially individuals with allergies.
Homework – Weekly homework assignments will be given, but not graded.  Problem assignments and solutions to the homework will be posted on the course web site.  Doing the homework is important practice for learning the subject material.  Problems on quizzes and exams will be similar to (but not exactly the same as) homework problems.

Class sessions – The course is organized into twelve subject matter units.  Each unit will start on a Thursday with an introductory lecture.  Reading assignments for the new material are given in the course schedule below.  These reading assignments should be completed before the lecture.  Homework problems will be assigned for the following Thursday.  The Tuesday class may have a brief lecture to answer student questions on the previous lecture and the homework, however most of the class time will be spent in group work, solving problems on the weekly topic.  At the start of class on the following Thursday, there will be a 30-minute quiz.  The quiz will be based on the assigned but uncollected homework problems and the in-class exercises.  (After the midterm, the quiz/lecture will be on Tuesday and the group work will be on Thursdays.)  Students are expected to spend a significant amount of time outside of class, doing the homework problems to prepare for quizzes.  The first quiz will be on Thursday, September 2.

Group work – In the group exercises, students will be assigned one or more problems to work on in small groups of three to five students.  Each student should contribute to the group work to provide a mutual learning environment for the group.  The group self-study sessions are intended to help you learn the course material and to make you more comfortable with working in groups, an important learning outcome of your engineering study.  During group work, encourage all members in your group to participate.  Answer questions your fellow students ask you, in a respectful manner (as you would like to have your questions answered when you ask.)  If you are used to working alone, the group work may be a difficult experience for you at first, but learning to work with your colleagues is an especially important experience for your future engineering careers if you are not used to working with groups.  During group work the instructor will not answer questions of individuals, only questions that the group has not been able to answer among themselves.
Grading – Your grade in this course will be based on the weekly quizzes, the midterm exam, and the final exam.  The quizzes and exams will be weighted as follows in computing the final grade:

Weekly quizzes
45%

Midterm Examination
20%

Final
35%

Only the ten highest quiz grades will be counted in computing the average quiz grade for the semester.  Students who take eleven or twelve quizzes will have their lowest grade or two lowest grades, respectively, removed before computing the quiz grade for the semester.  The quiz grade for students who take ten or fewer quizzes will be calculated from the quizzes taken; there will be no make-up or adjustment for students who take fewer than ten quizzes.

The translation of a final numerical score into a letter grade rests solely on the judgment of the instructor.  The following criteria will be used for letter grades:

A:
Student knows almost all of the course material and is able to apply it to new problems.

B:
Student satisfies one, but not both, of the conditions for an A grade.

C:
Student knows fundamentals of the course and is able to apply this knowledge to routine problems.

D:
Student has learned some course material but is not able to apply all the fundamental points of the course.

F:
Student has failed to demonstrate knowledge of the course material beyond a minimal level.

Plus/minus grading will be used in this course.  A plus grade indicates that the criterion for a given grade has been clearly met, but the student performance does not begin to approach the requirements for the next highest grade.  A minus grade is given when the student performance does not quite meet the requirements for the grade, but the criterion for the next lower grade has been substantially exceeded.

No make-up exams – There are no make-up exams or quizzes.  Students who miss the midterm exam will receive a calculated midterm grade, based on their performance on final exam and all the quizzes that they took.  See the grading section above for the treatment of quiz grades.  Students who do not take the final examination will receive a grade of withdrawal unauthorized (WU) in the course.

Plagiarism vs. Collaboration – Students often work together on assignments.  Such collaboration is helpful and encouraged.  By working together, each of you can improve your learning of the subject.  However, there is a difference between working together to learn the material and copying another student’s work and passing it off as your own.  Submitting another person’s work as your own is a violation of academic standards and University regulations.  It is unethical behavior for people working in engineering or studying to work in this field.  Each student must submit his or her own work to pass the course.

Quiz or exam solutions that are identical, in the instructor’s judgment, indicating copying, will result in an F grade in the course for both students involved.  The instructor will notify the Associate Dean of the College of Engineering and Computer Science and the Dean of Students of any cheating incidents in this class.

Add-drop policy – Students are expected to be familiar with the University regulations for adding and dropping classes.  Students who find that they do not have enough time to prepare for this class or whose performance on the initial quizzes is poor should drop the class within the appropriate deadline.  (Students can withdraw from the class on line up to September 10; Between September 11 and September 17, a petition approved by the instructor and department chair is required.  Withdrawals after September 17 are not permitted.)  Students who do not complete the course work and do not withdraw from the class will receive a grade of WU, denoting an unauthorized withdrawal.  Such grades count the same as an F grade in the computation of students’ grade point averages.

Changes – Students are responsible for all changes to this outline announced in class.

Schedule of lecture topics, exams and quizzes
The reading column below gives the pages to be read from the text by Çengel and Boles, unless otherwise stated.  Readings should be completed prior to the lecture.

	Date
	Lecture Topic
	Reading
	Quiz

	August 24
	Introduction, course conduct, dimensions and units.
	1-10
	

	August 26
	Unit 1: Properties of pure substances 
	11-23, 111-141
	

	August 31
	Self learning exercise on unit 1
	
	

	September 2
	Unit 2: Work and paths
	62-70,163-169 
	Unit 1

	September 7
	Self learning on unit 2
	
	

	September 9
	Unit 3: Heat, internal energy, and the first law for closed systems
	51-62, 70-97, 169-174
	Unit 2

	September 14
	Self learning on unit 3
	
	

	September 16
	Unit 4: Specific heats, enthalpy, ideal gas properties, use of tables and equations
	174-187
	Unit 3

	September 21
	Self learning on unit 4
	
	

	September 23
	Unit 5: First law for open systems
	215-242
	Unit 4

	September 28
	Self learning on unit 5
	
	

	September 30
	Unit 6: Transient first law problems
	242-247
	Unit 5

	October 5
	Self learning on unit 6
	
	

	October 7
	Review for midterm
	
	Unit 6

	October12
	Work on practice midterm
	
	

	October 14
	Midterm Exam

	October 19
	Unit 7: Introduction to the second law.  Engine cycle efficiencies and coefficient of performance for refrigeration cycles.
	Second law notes, 277-309
	

	October 21
	Self learning on unit 7
	
	

	October 26
	Unit 8: Calculations with entropy, a thermodynamic property
	331-354
	Unit 7

	October 28
	Self learning on unit 8
	
	

	November 2
	Unit 9: Entropy changes in ideal gases.
	354-363
	Unit 8

	November 4
	Self learning on unit 9
	
	

	November 9
	Unit 10: Isentropic efficiencies.  Second law for open systems.
	368-387
	Unit 9

	November 11
	Veterans’ Day Holiday

	November 16
	Self learning on unit 10
	
	

	November 18
	Unit 11: The Rankine Cycle
	555-579
	Unit 10

	November 23
	Self learning on unit 11
	
	

	November 30
	Unit 12: Vapor-compression refrigeration cycles and air-standard cycles
	611-630, 487-516
	Unit 11

	November 25
	Thanksgiving Holiday 

	December 2
	Self learning on unit 12
	
	

	December 7
	Review for final examination
	
	Unit 12

	December 14
	Final Exam, Tuesday, 10:15 am to 12:15 pm


Homework Assignments

Although homework is not collected, it should be completed by the dates shown on the homework assignments web page: http://www.csun.edu/~lcaretto/me370/solutions.htm.  The completion dates are August 26 and all days that there is a quiz.  Download homework problems and solutions from the course web page shown above.

You should attempt to solve the problems before looking at the solutions.  Use lecture and text examples as a guide.  Work homework problems together with your fellow students to enhance your learning.
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