San José State University
Mechanical and Aerospace Engineering Department
ME 113, Thermodynamics, Sect. 1 (40644), Fall 2012
	Instructor:
	Dr. Jinny Rhee

	Office Location:
	Engineering Bldg., Rm. 310K

	Telephone:
	408-924-3876

	Email:
	Jinny.Rhee@sjsu.edu

	Office Hours:
	M 9:15-10:14 AM, T 3:15-4:15 PM

	Class Days/Time:
	T Th 1:30 PM – 3:10 PM


	Classroom:
	Engineering Bldg., Rm 341 


	Prerequisites:
	C- or better in Physics 70 or 52, and Math 32


Online Course Resources

Electronic copies of the course materials such as the syllabus, handouts, lectures, grades, etc. may be found on my ME113 course shell in Desire2Learn (https://sjsu.desire2learn.com/, see http://online.sjsu.edu for login instructions).  You will automatically receive an account when you are registered in the course.  You will be able to contact your classmates and instructor here through D2L email and the discussion board, which may be useful for collaborating on the homework and project.  I would highly recommend that you change the default settings to forward your D2L email to an email account that you check regularly.  I would encourage you to upload a photo of yourself so that your classmates can easily identify you. 

McGraw-Hillʼs Connect is a web-based assignment and assessment solution required for this course.  Connect is designed to assist you with your coursework based on your needs.  You may access Connect for this section directly (http://connect.mcgraw-hill.com/class/j_rhee_fall_2012) or through the D2L course shell.
Course Description 

This class covers properties of simple compressible substances, ideal gas and other equations of state, and the first and second laws of thermodynamics. Power cycles, refrigeration cycles, gas mixtures, and gas-vapor mixtures are also included. http://info.sjsu.edu/web-dbgen/catalog/courses/ME113.html
Course Goals and Student Learning Objectives

1)  To improve basic engineering skills:

a) To improve teamwork and communication skills.

b) To improve problem solving skills.

c) To improve engineering design skills.

d) To improve on the use of units in engineering analysis.

e) To improve on the use of order of magnitude estimates in engineering design and analysis.

2)  To understand how energy transfer processes (heat and work) affect the thermodynamic state of pure substances.

a)
To be able to use tabulated data, basic equations of state, and computer programs to determine the phase (vapor, liquid, solid) and properties (temperature, pressure, specific volume, internal energy, enthalpy and entropy) of a pure substance.

b)
To be able to identify a system and properly apply the basic laws of thermodynamics (first and second) and conservation of mass.

c)
To understand and analyze the thermodynamic performance of common steady-flow engineering devices.

3)  To understand the operation of basic energy conversion devices (heat to work and work to heat) and be able to analyze their performance.

a)  To be able to understand and analyze the performance of a simple Otto cycle

b)
To be able to understand and analyze the performance of a simple Brayton cycle.

c)
To be able to understand and analyze the performance of a simple Rankine cycle.

d)
To be able to understand and analyze the performance of a simple vapor compression cycle.

4)  To understand engineering systems involving non-reacting mixtures and be able to analyze their thermodynamic performance.

5)  To develop an awareness of contemporary issues and how they relate to engineering thermodynamics, and to understand the impact of engineering solutions in a global and societal context.

The first and last items relate to developing skills and understanding within a broad context.  The second, third, and fourth goals cover specific content.  It is expected that by the end of the course, the student will have satisfied most of the stated objectives.
Required Texts/Readings 

Textbook

Thermodynamics, any edition., Cengel, Y.A., and Boles, M.A., McGraw-Hill, Boston 2011  (ISBN for 7th edition: 978-0-07-736674-2)
Online Homework System

McGraw Hill Connect, available at Spartan bookstore and at http://connect.mcgraw-hill.com/class/j_rhee_fall_2012.  If you purchase Connect online, you will have the option of purchasing Connect or Connect Plus, which includes an interactive eBook version of the required textbook for this course.  NOTE: You can register in Connect and have access without a code for a limited time period (typically three weeks).
Classroom Protocol

Please arrive to class on time when class is scheduled.  Most recent updates are presented at the very beginning of each class. Even if tardy or absent, each student is personally responsible for staying up-to-date with all instructions and relevant announcements.  Please put away all cell phones and internet devices during the class period.  All participation, including questions during lecture, volunteering solutions, and contributing in group activities, is highly encouraged.  You must exhibit a respectful and professional attitude towards everyone in the classroom at all times.

Please watch online lectures promptly on the regularly scheduled date.
Dropping and Adding

Students are responsible for understanding the policies and procedures about add/drop, grade forgiveness, etc.  Refer to the current semester’s Catalog Policies section at http://info.sjsu.edu/static/catalog/policies.html.  Add/drop deadlines can be found on the current academic calendar web page located at http://www.sjsu.edu/academic_programs/calendars/academic_calendar/.  The Late Drop Policy is available at http://www.sjsu.edu/aars/policies/latedrops/policy/. Students should be aware of the current deadlines and penalties for dropping classes. 

Information about the latest changes and news is available at the Advising Hub at http://www.sjsu.edu/advising/.
Assignments and Grading Policy

Homework 
Homework will be administered using McGraw Hill’s Connect system.  Connect will generate unique but equivalent homework assignments for each student in the class.  You may use your textbook and notes, and you may work with your classmates, but each student will be responsible for submitting his/her own assignments by midnight of the due date.  Solutions will be available after the due date; consequently, no late assignments will be accepted for credit.  Although homework is only worth 5% of the total course grade, it is the primary vehicle through which to learn the course material.  It is your responsibility to learn the material and to seek help before the due date (on which a quiz is scheduled) if you don’t understand.  
Quizzes
In-class, cooperative-learning quizzes will be given during lecture as noted on the schedule.  There will be no make-up quizzes, except for documented emergencies.  The quizzes will be open-text, open-note, and open-neighbor, and will be approximately 15 minutes in duration.  The quiz will cover topics from the homework assignment that is due on that day.  Collaboration with your classmates is strongly encouraged, as the quizzes will be both an assessment tool and a learning experience.  Your overall performance on the quizzes will count for 10% of your final grade. 
Project/Research
Two thermodynamics projects or short research projects will be assigned as noted on the schedule.  They will be available on the course website as its assignment date approaches.    The assignments will be performed in teams, and your contribution to each assignment will contribute towards 5% of your final grade in the class, or 10% total. 
Exams 
All students are expected to complete exams in class as scheduled.  Alternative accommodations or extended time will be considered only in partnership with the Disability Resource Center (http://www.drc.sjsu.edu/).

Grading  

Quizzes   



                10%

Homework 



                  5%

Projects/Research                                                10%

Midterm Exams (2 @ 20% each)
                 40%

Final Exam



                 35%*

* Students on the borderline between two grades will be judged based on final exam performance.  Final exam score may be used at instructor’s discretion to modify final grade in the case of exceptional performance.

A  90-100, B 80-90, C 70-80, D 60-70, F < 60 

Minus / plus grades will be given as appropriate.  A grade of A+ is reserved for students with exceptional performance on all assignments.  


Exception Handling

Any grading exceptions or appeals must be resolved in writing.  Late homework and missed quizzes or exams will be recorded with zero credit in the grade roster.  Special consideration of truly unavoidable and extenuating circumstances will depend on expeditious timing and supporting documentation (e.g. doctor's note, jury summons, military orders).  In fairness to classmates who have more fully met requirements, any retroactive credit will be evaluated at the very end of the semester, in context with one's overall class performance and in relative comparison to all other cases class-wide.

University Policies

Academic integrity

Your commitment as a student to learning is evidenced by your enrollment at San Jose State University.  The University’s Academic Integrity policy, located at http://www.sjsu.edu/senate/S07-2.htm, requires you to be honest in all your academic course work. Faculty members are required to report all infractions to the office of Student Conduct and Ethical Development. The Student Conduct and Ethical Development website is available at http://www.sa.sjsu.edu/judicial_affairs/index.html. 
Instances of academic dishonesty will not be tolerated. Cheating on exams or plagiarism (presenting the work of another as your own, or the use of another person’s ideas without giving proper credit) will result in a failing grade and sanctions by the University. For this class, all assignments are to be completed by the individual student unless otherwise specified. If you would like to include your assignment or any material you have submitted, or plan to submit for another class, please note that SJSU’s Academic Policy S07-2 requires approval of instructors.
Campus Policy in Compliance with the American Disabilities Act
If you need course adaptations or accommodations because of a disability, or if you need to make special arrangements in case the building must be evacuated, please make an appointment with me as soon as possible, or see me during office hours. Presidential Directive 97-03 requires that students with disabilities requesting accommodations must register with the Disability Resource Center (DRC) at http://www.drc.sjsu.edu/ to establish a record of their disability.

Student Technology Resources 

Computer labs for student use are available in the Academic Success Center located on the 1st floor of Clark Hall and on the 2nd floor of the Student Union.  A computer lab in E213/215 are available to students in the MAE department. Computers are also available in the Martin Luther King Library.

SJSU Writing Center 
The SJSU Writing Center is located in Room 126 in Clark Hall.  It is staffed by professional instructors and upper-division or graduate-level writing specialists from each of the seven SJSU colleges. Our writing specialists have met a rigorous GPA requirement, and they are well trained to assist all students at all levels within all disciplines to become better writers. The Writing Center website is located at http://www.sjsu.edu/writingcenter/about/staff/.

ME 113 / Thermodynamics – S1, Fall 2012
Tentative:  Schedule is subject to change with fair notice as announced in class or D2L.
	Week
	Date
	Topics, Readings, Assignments, Deadlines

	1
	8/23
	Introduction, Syllabus/greensheet, Units, Properties, State, Processes (Ch. 1)

	2


	8/28, 8/30
	Energy (heat and work), First law of thermodynamics (2.1-2.6)
Energy conversion efficiency, Environment (2.7-2.8)
Pure substances, Phase change (3.1-3.3), HW1

	3


	9/4, 9/6
	Property diagrams and tables, Ideal and non-ideal gases (3.4-3.7)

Moving boundary work, Energy balance for closed systems, Specific heat, Internal energy, Enthalpy (4.1-4.5), HW1 due, HW2, Q1

	4


	9/11, 9/13
	Conservation of Mass, Flow work (5.1-5.2)
Energy balance for steady-flow systems, Steady-flow devices (5.3-5.4), HW2 due, HW3, Q2, Project 1 assigned

	5


	9/18, 9/20
	Second law of thermodynamics, Heat engines, Refrigerators and heat pumps (6.1-6.4)  Reversible and irreversible processes, Carnot cycle (6.6-6.11), HW3 due, Q3, HW4

	6


	9/25, 9/27
	Entropy, isentropic processes (7.1-7.5)
Tds relation, Liquids and solids, Ideal gases (7.7, 7.9), HW4 due, Q4, HW5

	7


	10/2, 10/4
	Isentropic efficiency, entropy balance (7.11-7.13)
Problem session for Exam 1, HW5 due, Q5, Project 1 due

	8


	10/9, 10/11
	Exam 1 – Ch. 1 to 7
Steam power cycle introduction, Rankine cycle, power plants (10.1-10.3), HW6

	9


	10/16, 10/18
	Increasing efficiency: reheat, regeneration (10.4-10.6)
Second law analysis, cogeneration, EES (10.7-10.8), 

	10


	10/23, 10/25
	Gas power cycle introduction, Otto (spark ignition) cycle (9.1-9.5)
Diesel cycle (9.6), HW6 due, Q6, HW7

	11


	10/30, 11/1
	Brayton cycle (jet engines, power plants) (9.8)
Refrigeration introduction, Vapor compression (11.1-11.4), HW7 due, Q7, HW8

	12


	11/6, 11/8
	Refrigerants, Global impacts of fuels and refrigerants (11.5)
Problem session for Exam 2, HW8 due, Q8, Project 2 assigned

	13


	11/13, 11/15
	Exam 2 – Ch. 8, 10, 11
Mole/mass fractions, Mixtures (13.1-13.3), HW9

	14


	11/20

	Air and water vapor mixture (14.1-14.4)
Psychrometric chart, Air-conditioning processes (14.4)

	
	11/22-11/23
	Thanksgiving Holiday

	15


	11/27, 11/29
	Air-conditioning processes, cont. (14.6-14.7)
Special topics/Review, HW9 due, Q9, Project #2 due

	16
	12/4, 12/6
	 Review


Final Exam:  Tuesday, December 18, 12:15 PM – 2:45 PM
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