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Detailed Course Syllabus

(Distributed to Students at the beginning of the Semester)

ABET Outcomes measured using course should be

explicitly listed in the syllabus

Course Description in ABET Format
MCEG 3023 Thermodynamics II
	1.
	Course number and name:
	MCEG 3023 Thermodynamics II



	2.
	Credits and contact hours:
	3 credit hours; 3 contact hours



	3.
	Instructor’s or course 

coordinator’s name:
	Dr. Yuhao Xu



	4.
	Text book: Title:
	Thermodynamics: An Engineering Approach



	
	                   Author:
	Yunus Cengel, Michael A. Boles & Mehmet Kanoglu



	
	                   Publisher, Year & Edition:
	McGraw-Hill, 2018, 9th Edition



	 
	a. Other Supplemental material
	Fundamentals of Engineering Thermodynamics, 7th Edition,

M. J. Moran, H. N. Shapiro, D. D. Boettner, and M.B. Bailey



	5.
	Specific course information
	

	
	a. Brief description of the content of the course (catalog description)
	MCEG 3023. Thermodynamics II. (3-0) Credit 3 semester hours. Continuation of Thermodynamics I, including various power cycles, refrigeration cycles, fluid flow, combustion process, and advanced concepts of gas dynamic, such as shock waves.



	
	b. Prerequisites or 

     Co-requisites
	MCEG 2013 Thermodynamics I

MATH 2024 Calculus with Analytic Geometry II



	
	c. *Indicate whether a required, elective, or selected elective (as per definition provided) course in the program


	Required

	6.
	Specific goals for the course
	Students will be able to:

	
	a. specific outcomes of instruction (e.g. The student will be able to explain the significance of current research about a particular topic.)  


	(1) Solve the energy and exergy balance problems; and

(2) Identify, formulate, solve intermediate, advanced and complex thermodynamic engineering problems.



	
	b. Explicitly indicate which of the student outcomes listed in Criterion 3 or any other outcomes are addressed by the course.
	This course addresses:

Outcome 1

An ability to identify, formulate, and solve complex engineering problems by applying principles of engineering, science, and mathematics. 




	
	Review of Thermodynamics I                                   (1.5 hours)

Exergy: Work Potential and Irreversibility                (7.5 hours)

Gas Power Cycles                                                         (6 hours)

Rankine Cycle                                                               (6 hours)

Vapor-Compression Refrigeration Cycle                      (3 hours)

Gas Mixtures                                                                 (3 hours)

Air Conditioning Processes                                        (4.5 hours)

Combustion Processes                                                (4.5 Hours)

Compressible Flow                                                        (3 hours)


	


Additional Course Syllabus Information
	Course Title
	Thermodynamics II

	Course Prefix & No
	MCEG 3023

	Section
	P01 & P02

	Credit
	3 Credit Hour

	Instructor Name
	Dr. Paul O. Biney (P01)

Dr. Yuhao Xu (P02)

	Office Location
	Dr. Biney: C. L. Wilson Engineering Building, Room 102B

Dr. Xu: C. L. Wilson Engineering Building, Room 105B

	Office Phone
	Dr. Biney: (936) 261-9842

Dr. Xu: (936) 261-9963

	Email Address
	pobiney@pvamu.edu (Dr. Biney)

yuxu@pvamu.edu (Dr. Xu)

	Office Hours
	As Posted

	Class Days & Times
Course Location
	TR 12:30 pm-1:50 pm 

New Electrical Engineering Building 139 for P01

C L Wilson Engineering Complex 103 for P02



	Catalog Description
	MCEG 3023. Thermodynamics II. (3-0) Credit 3 semester hours. Continuation of Thermodynamics I, including various power cycles, refrigeration cycles, fluid flow, combustion process, and advanced concepts of gas dynamic, such as shock waves.

	Pre-requisites
	MCEG 2013 and MATH 2024.

	Co-requisites
	None

	Required Textbook
	Thermodynamics: An Engineering Approach, 9th edition, Yunus Cengel, Michael A. Boles & Mehmet Kanoglu, 2018, McGraw Hill: ISBN 978-1-259-82267-2.
College of Engineering Textbook Policy – Students MUST acquire the required textbook that is listed on the course syllabus for this course.  The textbook must be acquired by the 10th class day. Students are not allowed to share textbooks with students who are currently registered in the same class. Failure to acquire (or show proof of purchase) the required textbook by the 10th class day will result in the student being administratively dropped from the course. The University will assess financial obligations for the course to the student as with any other dropped class according to the fee schedule as well as your financial aid may be affected.

If you are not financially able to purchase a required textbook for an engineering course prior to the 10th class day, you may apply to the College of Engineering Textbook Fund for a textbook voucher. The voucher can only be used at the Campus Bookstore.  This voucher is a loan and must be paid back to the College of Engineering prior to the start of pre-registration for the coming semester. If the loan is not repaid, a hold will be placed on your account. Additional information and application materials can be obtained from the Assistant Dean’s Office (SR Collins Rm 349) and obtained online at the College of Engineering website under student resources.
Please refer to https://www.pvamu.edu/engineering/textbook-policy/for the Roy G. Perry College of Engineering Textbook Policy. You will find the Textbook Policies and Procedures, Textbook Application and the Textbook Evaluation Form

	Recommended Text
	Fundamentals of Engineering Thermodynamics, 7th edition

M. J. Moran, H. N. Shapiro, D. D. Boettner and M.B. Bailey

ISBN-10: 0470495901

ISBN-13: 978- 0470495902 


	Access to Learning Resources:  


	PVAMU Library: 

Phone: (936) 261-1500; 

web: http://www.pvamu.edu/library/  

University Bookstore: 

  Phone: (936) 261-1991;

  web:  https://www.bkstr.com/Home/10001-10734-1?demoKey=d


	Course Goals or Overview
	The Goals of this course are to introduce the concepts of exergy, reversible work, irreversibilities, second-law efficiency, power and refrigeration cycles, gas mixtures, reacting systems as they apply to the analysis of engineering systems and cycles.

	Course Outcomes/Objectives
	On completion of this course, the students will be able to solve the energy and exergy balance problems; to identify, formulate, solve intermediate, advanced and complex thermodynamic engineering problems.

	Course Requirements &    This course will utilize the following instruments to determine student grades and

	Evaluation Methods            proficiency of the learning outcomes for the course. 

     Reading:                                Requiring students to read sections of the text book ahead of time 
     Homework:                           Requiring students to perform basic analysis of problem, formal homework               

                                                  (some of which will be complex engineering problems) presented using 
                                                   required format.

                                             

	     Quizzes:                                Several quizzes and the use of classroom performance system will be          

                                                   used to engage students in class throughout the semester.
    Tests:                                      There will be a total of three tests.
    Class Attendance:                   Daily attendance and participation in class discussion required.

	
	

	     Grading Matrix 

	Instrument

Total

(%)

Homework Assignments (Many for Practice only)
5
Complex Engineering Problems Assignments & TaskStream Assignment Submission

10

Quizzes (Some may be closed book)
15
Test 1

20
Test 2
20
Test 3
30
Total:

100

                          

	Grade Determination
	A = 90 - 100 

B = 80 - 89 

C = 70 - 79 

D = 60 - 69 

F = 0 – 59

	
	Note: The instructor reserves the right to alter it during the semester.

	Course Policy
	Academic Integrity

Academic dishonesty of any sort (plagiarism, cheating, fabrication or facilitation) is prohibited under any circumstance. There is a zero-tolerance policy for academic dishonesty. Cheating of whatsoever will result in an automatic ‘F’ in this course and the matter will be turned over to the appropriate student disciplinary committee. 

Use of E-Course, PVAMU email and Taskstream

All class-related materials will be posted on E-courses. All emails will be sent to students’ registered PVAMU email addresses. Students are responsible for checking their PVAMU email frequently.
Assignments & Due Dates

Homework problems will be mainly for practice to get students ready for the class quizzes and tests. The instructor will select ONE question at random from each homework to grade for points. All homework and lab reports will be submitted at the beginning of class on the assigned day. Late homework and lab reports will be charged a 25% penalty for each day late – weekend days do count. Circumstances beyond your control (i.e. illness, computer failure, weather, etc.) will be considered as required, but should inform the instructor before the class begins except for the emergency. 
Complex Engineering Problems
Attendance

Class attendance is mandatory. Late class for more than 10 minutes will count as one absence. If you have 3 or more than 3 absence, you will receive an “F” automatically.

Examinations & Quizzes
All quizzes and tests are open book exams in which only the hard-copy textbook may be consulted. There will be NO make-up test/quiz. Only students who missed an exam with valid excuse (for instances: medical emergency of him/herself and close relatives, with valid hospital records or doctor’s note) will be given make-up exam. 



	
	

	
	


Thermodynamics II
Tentative Topics and Schedule
(Please note the schedule may change based on the needs during the semester)

	Week
	Topic

	#1
	Course Overview

A Quick Review of Thermodynamics I

Chapter 8 

- Exergy: Work Potential of Energy

	#2
	Chapter 8 

- Reversible Work and Irreversibility

- Second-Law Efficiency

- Exergy Change of a System

- Exergy Transfer

	#3
	Chapter 8
- Exergy Destruction

- Exergy Balance: Closed Systems

- Exergy Balance: Control Volumes

	#4
	Chapter 9 GAS POWER
- Basic Considerations / Carnot Cycle / Air Standard Assumptions

- Otto Cycle

- Diesel Cycle 
- Stirling and Ericsson Cycles

	#5
	Chapter 9 

- Brayton Cycle

- Second-Law Analysis of Gas Power Cycles

	#6
	Chapter 10

- Rankine Cycle

- Test 1: Thursday, October 3

	#7
	Chapter 10 
- Efficiency Enhancement of Rankine Cycles
- Regenerative Rankine Cycle

	#8
	Chapter 10 
- Second-Law Analysis of Vapor Power Cycles 
- Combined Cycle

Chapter 11 
- Vapor-Compression Refrigeration Cycle

	#9
	Chapter 11 

- Second-Law Analysis of Vapor-Compression Refrigeration Cycle

- Heat Pump Systems 
Chapter 13 
- Composition of a Gas Mixture


	Week
	Topic

	#10
	Chapter 13 

- Properties of Gas Mixtures

- Test 2: Thursday, October 31 

	#11
	Chapter 14
- Dry and Atmospheric Air

- Properties of Moist Air

- Air Conditioning Processes

	#12
	Chapter 14
- Air Conditioning Processes

Chapter 15
- Fuels and Combustion

- Theoretical and Actual Combustion Processes

- Enthalpy of Formation and Enthalpy of Combustion

	#13
	Chapter 15
- First-Law Analysis of Reacting Systems

- First-Law Analysis of Reacting Systems
- Second-Law Analysis of Reacting Systems

	#14
	Chapter 17 Compressible Flow

- Stagnation Properties & Speed of Sound

- 1 Dimensional Isentropic Flow & Isentropic Flow through Nozzles  - Shock waves

	#15
	Review and Preparation for Test 3


End of Semester

Course Assessment Report

This summary contains the following Information

1.  Performance Statistics

· Total number of students in class

· The class average performance (stated as %) in each course outcome assessed in this class and the two previous times course was assessed. 
· The acceptable class average for the class in each outcome area as set by your Department. You cannot use any number of your choice
· Percentage of students who scored below the expected average in each outcome.

2.  Implementation Summary

· Brief summary of plans implemented during the semester based on last assessment report

3.  Perceived Problems

· Instructor’s critical evaluation of perceived problems that affected students’ performance. Realistic problems should be identified throughout the semester and summarized in this section of the report.

4.  New Plans for Addressing Problems

· Instructor’s plans for addressing the perceived problems the next time the class is taught. These should be specific enough for another instructor to implement. Most of these should be things that, you, the instructor can implement to help students to improve. Be creative.
5.  Overall Trend over last three assessment periods
· Instructors summary of overall performance trend for each outcome measured over the last three periods.
6.  Were Expectations Met?
· Answer YES if the class average was above the expected average and the stated percentage of students scored at or above the expected average, else answer NO.
END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT

MCEG 3023-P02 Thermodynamics II
FALL 2019 SEMESTER
Report Prepared by: Dr. Yuhao Xu
Report Date: December 20, 2019

	Semester
	Analysis Type
	Number of Students
	Outcome 1

Ability to identify, formulate, and solve complex engineering problems (CEP) by applying principles of engineering, science, and mathematics.

	
	
	
	Expected/Acceptable Class Average/
	Expected Percent of students at or above average
	Class Average
	% Students meeting Acceptable Average

	Fall 2019, P02
	Direct
	29
	70
	70
	75.0
	62.1

	Spring 2019, P02
	Direct
	30
	70
	70
	58.3
	30.0

	Fall 2018, P02
	Direct
	17
	70
	70
	42.2
	23.5

	Implementation Summary
	Items implemented from previous report or after meeting previous instructor
	Review sessions were held prior to tests to better prepare students for the tests. 

	Perceived Problems
	Perceived problems are directly related to the PC and the sub items under them
	Some students had difficulty identify correct equations to solve the problem. It was also found that students had difficulty following all the required steps to complete a complex engineering problem. 

	Plans for Addressing Problems
	Plans for address specific measures to address PC and their sub areas
	The following plan is suggested:
Work on more example problems throughout the semester to help students understand the complex process for approaching complex engineering problems. 



	Overall Trend over Periods
	Ascertain if there were improvements over previous semesters
	The class average was 75.0%, which is above the expected class average. However, only 62.1% of students had an average above the 70% level.

The overall expectation was not met in Outcome "1".

	Were Expectations Met?
	
	NO



Grade Sheet Showing

Student and Class Performance in Outcomes

The computed semester average in each outcome 

as stated in the Assessment report are 

highlighted in boldface 

Grade Sheet Showing Student and Class Performance in Course Outcomes
MCEG 3023 Thermodynamics II, FALL 2019 Semester
[image: image1.png]Assignment #1 #2 TOT PERCENT

MAX PTS 100 60 160 100

Student #
1 91.8 194 1112 69.5

84.2 29.2 1134 70.9

3 724 36.7 109.1 68.2
4 100.0 38.9 1389 86.8
5 61.6 313 92.9 58.1
6 100.0 10.8 110.8 69.3
7 63.7 10.8 74.5 46.6
8 0.0 0.0 0.0 0.0
9 100.0 38.9 1389 86.8
10 100.0 40.0 140.0 87.5
11 100.0 40.0 140.0 87.5
12 64.8 29.2 94.0 58.7
13 49.7 29.2 78.8 49.3
14 83.2 24.8 108.0 67.5
15 84.2 40.0 124.2 77.6
16 96.1 56.2 1523 95.2
17 100.0 25.9 1259 78.7
18 69.1 184 87.5 54.7
19 95.0 50.8 145.8 91.1
20 82.1 57.2 1393 87.1
21 100.0 335 1335 83.4
22 100.0 421 1421 88.8
23 100.0 9.7 109.7 68.6
24 96.1 238 119.9 74.9
25 91.8 55.1 146.9 91.8
26 91.8 443 136.1 85.1
27 100.0 57.2 157.2 98.3
28 100.0 60.0 160.0 100.0
29 100.0 48.6 148.6 92.9

AVERAGE 75.0

STDEV 20.6

Acceptable 70

Average

% Students

meeting

Acceptable 621

Average

Outcome met? NO






OUTCOME SPECIFIC ASSIGNMENTS 

USED TO ASSESS OUTCOMES

(Provide at least two assignments used to specifically measure each outcome and justify the suitability of the assignments for the outcome being measured)



MECHANICAL ENGINEERING DEPARTMENT
OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET

THERMODYNAMICS II
FALL 2019
Instructor: Dr. Yuhao Xu
Title of Assignment


Outcome Measured Using this Assignment


Check the communication characteristics related to this assignment

	Assignment problem

	
	involves wide-ranging or conflicting technical issues,

	x
	has no obvious solution

	
	Addresses problems not encompassed by current standards and codes

	
	involves diverse groups of stakeholders

	x
	includes many component parts or sub-problems

	
	involves multiple disciplines

	
	has significant consequences in a range of contexts

	Assignment problem involves the application of the principles of 

	x
	engineering

	
	science

	
	mathematics


Brief justification of the suitability of assignment for the outcome

Sample graded student’s solution
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MCEG 3023 Thermodynamics h, P02, Fall 2019
Complex Engineering Problem Assignment 1

1. (100 pts.) Steam at 200 psia, 700°F (State 1) enters an adiabatic turbine operating at steady
state with a mass flow rate of 16.5 Ibm/min and exits at 15 psia, 280°F (State 2). Neglecting the
changes in Kinetic and potential energies and assuming the surroundings to be at 7, = 537 R.
Determine:

a) the actual power output, in Btu/min.

b) the reversible (or maximum) power output, in Btu/min.
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MECHANICAL ENGINEERING DEPARTMENT
OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET

THERMODYNAMICS II

FALL 2019

Instructor: Dr. Yuhao Xu
Title of Assignment


Outcome Measured Using this Assignment


Check the communication characteristics related to this assignment

	Assignment problem

	
	involves wide-ranging or conflicting technical issues,

	x
	has no obvious solution

	
	Addresses problems not encompassed by current standards and codes

	
	involves diverse groups of stakeholders

	x
	includes many component parts or sub-problems

	
	involves multiple disciplines

	
	has significant consequences in a range of contexts

	Assignment problem involves the application of the principles of 

	x
	engineering

	
	science

	
	mathematics


Brief justification of the suitability of assignment for the outcome

Sample graded student’s solution
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Air enters the compressor of an ideal air-standard Brayton cycle with a volumetric flow rate of 50 m*/s at
0.8 bar, 280 K (State 1). The compressor pressure ratio i :
K. Determine:

a) the mass flow rate of the air, in kg/s.

b) the net power developed for the ideal cycle, in kW.

c) the rate of heat addition in the combustor for the ideal cycle, in kW.

d) the thermal efficiency of the cycle for the ideal cycle.

e) the thermal efficiency of an actual cycle with the isentropic efficiency of 92% for the
compressor and 95% for the turbine.
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ASSIGNMENTS FOR OUTCOME 1





Ability to identify, formulate, and solve complex engineering problems (CEP) by applying principles of engineering, science, and mathematics.








Performance analysis of an adiabatic turbine











Outcome 1


An ability to identify, formulate, and solve complex engineering problems  by applying principles of engineering, science, and mathematic.





This assignment has no obvious solutions and involves many component parts when the performance of an adiabatic turbine  s evaluated. Energy balance and exergy balance (or entropy balance) are to be perforamce to evaluate the performance of the turbine. The assignment also involves identifying the thermodynamic properties of the working fluid with the consideration of the isentropic efficiency of th turbine.








Performance analysis of a Brayton cycle











Outcome 1


An ability to identify, formulate, and solve complex engineering problems  by applying principles of engineering, science, and mathematic.





This assignment has no obvious solutions and involves many component parts when the performance of an ideal air-standard Brayton cycle is evaluated. Thermodynamic properties of the working fluid air are to be identified using property tables. The performance of a actual Brayton cycle is also evaluated by considering the isentropic efficiency of the compressor and the turbine in the cycle.









