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MECH 230 Thermodynamics 
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Instructor Information  

Gaby Ciccarelli, PhD, PEng 

McLaughlin Hall room 318 
613-533-2586 
ciccarel@queensu.ca 
 

MECH230 course web site on D2L 

Office Hours:  
 
open door or schedule by email 
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Teaching Assistant Information  

Teaching Assistants (TAs) contact information can be found on the class D2L website.  

Calendar description  

This is an introductory course in thermodynamics for engineers. Topics include: properties and 
behaviour of pure substances, concepts of heat, work and energy, the First and Second Laws of 
Thermodynamics, and the analysis of a variety of power and refrigeration cycles 

Prerequisites: none 

Indicators and Outcomes 

 
Graduate attribute indicators 
 
MECH230 develops the Canadian Engineering Accreditation Board Graduate Attributes through 
four indicators: 
 

MECH-2-KB-560 Gas Properties Calculate gas properties based on real and ideal gas 
models 

MECH-2-KB-561 Mixture Properties Calculate two phase mixture properties using 
thermodynamic tables 

MECH-2-KB-562 Energy Balance Perform an energy balance analysis on a 
thermodynamic system, e.g., piston/cylinder, boiler, 
heat exchanger. 

MECH-2-KB-563 Turbine/ 
Compressor 
Efficiencies 

Calculate turbine and compressor efficiencies knowing 
inlet and outlet conditions 

MECH-2-KB-564 Isentropic 
Compression/ 
Expansion 

Calculate pressure or temperature changes in a closed 
system subject to an isentropic compression or 
expansion process 

MECH-2-KB-565 Maximum Cycle 
Efficiency 

Calculate the maximum efficiency of different 
thermodynamic power cycles (Rankine, Brayton, 
Diesel, Otto) 

 

Course Learning Outcomes (CLO) 

By the end of this course, learners should be able to:  

CLO 1:               Calculate gas properties based on real and ideal gas models 

CLO 2:               Calculate two phase mixture properties using thermodynamic tables 
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CLO 3:               Perform an energy balance analysis on a thermodynamic system, e.g., 
piston/cylinder, boiler, heat exchanger. 

CLO 4:               Calculate turbine and compressor efficiencies knowing inlet and outlet 
conditions 

CLO 5:               Calculate pressure or temperature changes in a closed system subject to an 
isentropic compression or expansion process 

CLO 6:               Calculate the maximum efficiency of different thermodynamic power cycles 
(Rankine, Brayton, Diesel, Otto) 

Prerequisite knowledge 

No prerequisite knowledge is required 

Course length and pace 

This course represents a study period of one semester, a total of 12 weeks. Learners can expect 
to invest on average 7-9 hours per week in this course. At the end of this document is a Timetable 
and more detail is found on the D2L class website. Completing the assignments is a must to keep 
up with the pace at which the material is delivered, and to do well in the course 

Academic integrity 

Engineers have a duty to: 

 Act at all times with devotion to the high ideals of personal honour and professional 
integrity 

 Give proper credit for engineering work 
 

-Professional Engineers Ontario Code of Ethics, Section 77 of the O. Reg. 941 
http://peo.on.ca/index.php?ci_id=1815&la_id=1 

The quote above describes the standard of behaviour expected of professional engineers. As 
engineering students, you have made a decision to join us in the profession of engineering, a 
long-respected profession with high standards of behaviour.  

As future engineers, we expect you to behave with integrity at all times. Our policies do not 
prohibit you from collaborating, even closely, with fellow learners in any class. Indeed, we strongly 
encourage collaboration and teamwork, when conducted responsibly. We have however, set firm 
guidelines on the quality of submitted work and have taken a strong stand against plagiarism and 
other forms of academic dishonesty.  Briefly stated, we expect that submitted work bears the 
name of all those contributing to it, and that you do not allow others to copy your work.  

Should a student’s submitted work be suspected of containing evidence of academic dishonesty, 
action shall be taken, as required by the Faculty of Applied Science policy on academic integrity: 
http://engineering.queensu.ca/policy/Honesty.html 

Additional information on the University’s policies concerning academic dishonesty can be found 
on the Queen’s website. All learners are expected to familiarize themselves with these 
policies and to conduct themselves accordingly. 

 Senate Academic Integrity Policy Statement  

http://peo.on.ca/index.php?ci_id=1815&la_id=1
http://engineering.queensu.ca/policy/Honesty.html
http://www.queensu.ca/secretariat/policies/senate/academic-integrity-policy-statement
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 Procedures for dealing with departures from academic integrity in the Faculty of 
Engineering and Applied Science 

 Queen's University Code of Conduct 
 

 

Expectations for interaction 

There will be opportunities to interact with your instructor(s), TA(s) and fellow classmates 
throughout this course.  As highlighted above, we expect you to behave with integrity at all times. 
If you have a confidential mater that you would like to discuss with an instructor, their email 
addresses and telephone numbers at the top of this document.  Expect email replies within 48 
hours and in some cases within 24 hours.   

Course-specific policies 

In keeping with the Faculty of Engineering and Applied Science Faculty Regulation 5b, “A student 
who claims illness or compassionate grounds as a reason for missing any required component of 
the course other than the final exam is responsible for making alternative arrangements with the 
instructors concerned.” Note that unacceptable reasons include: malfunctioning computer, travel 
plans to go home for holidays, generally behind on schoolwork, etc. The instructor may request 
some substantiating documentation. If alternate arrangements are not agreed upon, then the 
normal late penalty will apply as described in the assignment. 

Individual needs and support 

Learners with diverse learning styles and needs are welcome at Queen’s. In particular, if you 
have a disability or health consideration that may require accommodations, please feel free to 
approach the instructor and/or Accessibility Services as soon as possible.  The Accessibility 
Services staff is available by appointment to develop individualized accommodation plans, 
provide referrals and assist with advocacy. The sooner you let us know your needs, the better we 
can assist you in achieving your learning goals at Queen’s. For further information, visit the 
Student Wellness Services website.  The class website is powered by the Brightspace by D2L 
Learning Environment that complies with common accessibility standards and every effort has 
been made to provide course materials that are accessible.  If you find any element of this course 
difficult to access, please discuss with your instructor how you can obtain an accommodation. 

Academic and student support 

Queen’s has a robust set of supports available to you including the Library, Student Academic 
Success Services (Learning Strategies and Writing Centre), and Career Services.  Learners are 
encouraged to visit the Faculty of Engineering and Applied Science Current Students web portal 
for information about various other policies such as academic advisors, registration, student 
exchanges, awards and scholarships, etc. 

Technical skills and support 

No specialized computer-related technical skills are required for this course.  If you require any 
technical assistance, please contact Technical Support. 

 

http://engineering.queensu.ca/policy/Honesty.html
http://engineering.queensu.ca/policy/Honesty.html
http://www.queensu.ca/registrar/resources/policies/university-code-conduct
http://engineering.queensu.ca/Calendar/CurrentYear/Faculty_Regulations.html#Reg5
http://queensu.ca/studentwellness/
http://www.desire2learn.com/products/accessibility/standards/
http://library.queensu.ca/
http://sass.queensu.ca/
http://sass.queensu.ca/
https://careers.sso.queensu.ca/home.htm
http://engineering.queensu.ca/Current-Students/
http://engineering.queensu.ca/IT/help.html
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Evaluation 

Activity 

 
Due Date 

(before midnight EST, 
 unless otherwise specified) 

Weight 
Alignment 

with 
UDLEs1 

Alignment 
with 

CLOs 

Quizzes 1 Weeks 7 20% 
UDLEs 
1,2,3 

CLO 1,2,3 

Quiz 2 Week 11 20% 
UDLEs 
1,2,3 

CLO 2,3 

Assignments Weeks 2, 4, 6, 10 
4 @ 2.5%/each = 

10% total 
UDLEs 
1,2,3 

ALL CLOs 

Final Exam 
(Proctored) 

During the exam period 50%2 
UDLEs 
1,2,3 

All CLOs 

Total 100%   

 

Quizzes 

There are two two-hour long closed-book quizzes. A single-sided formula sheet is permitted.  

 
Final Examination 

The date, time and location of the Final Examination will be announced through SOLUS. The 
Final Exam is closed book; however, a two-sided formula sheet is permitted.  

Course materials 

Required textbook  

 Moran and Shapiro, Fundamentals of Engineering Thermodynamics, Wiley 

Required calculator  

 A Casio 991 OR a comparable calculator.  ONLY this type of non-programmable, non-
communicating calculator will be allowed during tests and exams. 

                                                

1 As per “Guidelines for University Undergraduate Degree Level Expectations,” December 16, 2005. 

http://www.queensu.ca/ctl/resources/topicspecific/quqaps/expectations.html  
2 There is no requirement to pass the final exam to pass the course. 

http://www.queensu.ca/ctl/resources/topicspecific/quqaps/expectations.html
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Other material 

All other course material is accessible via the class website.  Once you have completed reading 
this Course Outline in detail, explore the Content link on the class D2L website to find the 
module-specific material.  

 

Timetable  

Week Learning Outcomes 
(with alignment to CLOs shown in square brackets) 

Deliverable (with 
alignment to CLOs 
shown in square 

brackets) 

1 

Module 1: Develop First Law of thermodynamics for a 
closed system: Part 1 

After completing this module, learners will be able to: 

 Understand the concepts of thermodynamic system, 
path, and property [CLO1] 

 Calculate work for piston cylinder assembly [CLO1,2] 

 

2 

Module1: Develop First Law of thermodynamics for a 
closed system: Part 2 

After completing this module, learners will be able to: 

 Understand the concept of energy and work [CLO1,3] 
 Use first law for closed systems [CLO1,3] 
 Calculate change in system energy  and heat transfer 

[CLO1,3] 

Assignment 1 

[CLO 1,3] 

3 

Module 2: System properties: Part 1 

After completing this module, learners will be able to: 

 Use steam tables [CLO2] 
 Show system state on a P-v and T-v diagram [CLO2] 
 Solve closed system problems dealing with a multi-

phase working fluid [CLO2,3] 

 

4  

Module 2: System properties: Part 2 

After completing this module, learners will be able to: 

 Use generalized compressibility chart [CLO1] 

 Use ideal gas equation of state [CLO1] 

 Solve ideal gas equation of state closed system 
problems [CLO1,3] 

Assignment 2 

[CLO 2,3] 
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Week Learning Outcomes 
(with alignment to CLOs shown in square brackets) 

Deliverable (with 
alignment to CLOs 
shown in square 

brackets) 

5 

Module 3: Develop First Law of thermodynamics for an 
open system 

After completing this module, learners will be able to: 

 Derive the equations for conservation of mass and 
energy [CLO3] 

 Apply First Law to diffusers, nozzles, turbines, 
compressor, throttling devices [CLO1,2,3] 

 

6  

Module 4: Develop Second Law of Thermodynamics: Part 
1 

After completing this module, learners will be able to: 

 Understand the Clausius and Kelvin Plank statement of 
Second Law  

 Understand the property entropy 

Assignment 3 

[CLO 2,3] 

7 

Module 4: Develop Second Law of Thermodynamics: Part 
2 

After completing this module, learners will be able to: 

 Do problems involving conservation of entropy 
[CLO1,2,3,4,5] 

Quiz 1 

[CLO1,2,3] 

8 

Module 5: Cycles - Rankine Cycle 

After completing this module, learners will be able to: 

 Analyze ideal Rankine cycle with reheat [CLO 2,3,4,5,6] 

 Analyze non-ideal Rankine cycle [CLO 2,3,4,5,6] 

 Understand the parameters that effect the thermal 
efficiency [CLO 2,3,4,5,6] 

 

9 

 

Module 5: Cycles - Otto and Diesel Cycles 

After completing this module, learners will be able to: 

 Analyze spark ignition engine using Otto Cycle [CLO 
1,3,5,6] 

 Understand the parameters that effect the thermal 
efficiency [CLO 1,3,5,6] 
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Week Learning Outcomes 
(with alignment to CLOs shown in square brackets) 

Deliverable (with 
alignment to CLOs 
shown in square 

brackets) 

10 

Module 5: Cycles - Otto and Diesel Cycles 

After completing this module, learners will be able to: 

 Analyze compression ignition engine using the Diesel 
Cycle [CLO 1,3,5,6] 

 Understand the parameters that effect the thermal 
efficiency [CLO 1,3,5,6] 

 

Assignment 4 

[all CLOs] 

 

11 

Module 5: Cycles - Brayton Cycle  

After completing this module, learners will be able to: 

 Analyze gas turbine power plant using ideal Brayton cycle 
[CLO 1,3,4,6] 

 Analyze gas turbine power plant with reheat [CLO 1,3,4,6] 
 Understand the parameters that effect the thermal 

efficiency [CLO 1,3,4,6] 
 

Quiz 2  

[CLO1,2,3,4,5] 

12 

Module 5: Cycles - Aircraft Brayton Cycle 

After completing this module, learners will be able to: 

 Analyze Brayton cycle  for aircraft applications including 
diffuser and nozzle [CLO 1,3,4,6] 

 Understand the parameters that effect the thermal 
efficiency [CLO 1,3,4,6] 

 Know the various types of aircraft propulsion systems, 
including turbofan, turboprop, ramjet engines 

 

 

General feedback 

Your input is essential for maintaining and improving the quality of this course material for future 
offerings, e.g., course content, typos, assignments, readings, course design. Email your 
comments to any instructor.  Your input will also be solicited in course evaluation surveys.  

Important information 

Your instructors are your first point of contact.  Their contact information can be found at the 
top of this document. If you have questions about this course during the semester, contact your 
instructors.  Please use email as the primary means of content, and be sure to allow 24 hours 
for a response.  


