GAU, Faculty of Engineering

Course Unit Title Thermodynamics 11
Course Unit Code ENE 417

Type of Course Unit Technical elective
Level of Course Unit 3 year B.Sc.
National Credits 3

Number of ECTS Credits Allocated 6 ECTS
Theoretical (hour/week) 3

Practice (hour/week)

Laboratory (hour/week)

Year of Study 3

Semester when the course unit is delivered Spring
Mode of Delivery Face to Face
Language of Instruction English
Prerequisities and co-requisities ENE 416

Recommended Optional Programme Components

An adequate background in calculus, physics
thermodynamics

and

Objec

>
>

>

tives of the Course:

To cover the basic principles of thermodynamics.

To present a wealth of real-world engineering examples to give students a feel for how thermodynamics

is applied in engineering

To develop an intuitive understanding of thermodynamics by emphasizing the physics and physical

arguments.

Learning Outcomes

When this course has been completed the student should be able to Assesment.

1 | Learn how to analyze ideal gas and steam power cycles 1

2 | Learn how to analyze refrigeration cycles 1,2,3

3 | Learn how to analyze combined power cycles 1,2,3

4 | Understand and perform energy and exergy analysis of mixing processes. 1,2

5 Learn how to apply the principles of the conservation of mass and energy to various air- 12
conditioning processes. ’

6 | Learn how to apply the mass and energy balances to reacting systems. 1,2
Calculate stagnation properties of high-speed flows and apply these properties for one-

7 | dimensional, compressible flow to isentropic flow though nozzles and to the process 1
occurring across a normal shock wave.

Assesment Methods: 1. Written Exam, 2. Assignment 3. Project/Report, 4.Presentation, 5 Lab.

Work

Course’s Contribution to Program

CL

1 | Ability to understand and apply knowledge of mathematics, science, and engineering 5

2 | Ability to design and conduct experiments as well as to analyze and interpret data 2

3 Ability to work in multidisciplinary teams while exhibiting professional responsibility and |
ethical conduct

4 | Ability to apply systems thinking in problem solving and system design 3

5 | Knowledge of contemporary issues while continuing to engage in lifelong learning 4

6 AbiliFy to use the techniques, skills and modern engineering tools necessary for engineering 4
practice

7 | Ability to express their ideas and findings, in written and oral form 1

] Ability to design and integrate systems, components or processes to meet desired needs within 4
realistic constraints

9 Ability to approach engineering problems and effects of their possible solutions within a well 3
structured, ethically responsible and professional manner

10 Ability to apply chemical, physical and thermodynamic principles and concepts in the design, 4
manufacture and technological development of conventional and renewable energy systems

1 Ability to produce economically feasible sustainable engineering projects on production, 5
distribution, consumption and storage of energy, by using single or hybrid energy systems

CL: Contribution Level (1: Very Low, 2: Low, 3: Moderate 4: High, 5:Very High)




Course Contents

Week Exams
1 Gas power cycles (2 Weeks)
2
3 Vapor and combined power cycles (2 Weeks)
4
5 Refrigeration cycles (1 Week)
6 Gas mixtures (1 Week)
7 Gas—vapor mixtures and air-conditioning (2 Weeks)
8 Quiz
9 Midterm
10 Chemical reactions (2 Weeks)
11
12 Chemical and phase equilibrium (1 Week)
13 compressible flow (2 Weeks)
14 Quiz
15 Final

Recommended Sources

Textbook: Thermodynamics: An Engineering Approach, Cengel and Boles, McGraw-Hill, 3rd Edition 1998

Supplementary Material (s): Fundamentals of Thermodynamics, R.E. Sonntag, C. Borgnakke, G.J. Van Wylen,

John Wiley& Sons; 6th Ed

Assessment

Project/ Assignments 10%
Midterm Exam (Written) 40%
Quiz (Written) 10%
Final Exam (Written) 40%
Total 100%

ECTS Allocated Based on the Student Workload

Activities Number D(llllr;tlir()m Work};)(;t(?éhour)

Course duration in class (including the Exam week) 15 3 45
Labs and Tutorials - - -

Assignments 4 4 16
Project/Presentation/Report Writing 1 10 10
E-learning Activities - - -

Quizzes 2 10 20
Midterm Examination 1 16 16
Final Examination 1 22 22
Self Study 14 3 42
Total Workload 171
Total Workload/30 (h) 5.7
ECTS Credit of the Course 6




