
Republic of Yemen 

Ministry of Higher Education & Scientific 

Research  

Sana'a University 

Faculty of Petroleum & Natural Resources      

 الجمهوريـــة اليمنــــية
 العـالــي والبحث العلميوزارة التعليـم 

 نعاءــــــــــــــــامعة صــــــــــــــج
 كلية البترول والموارد الطبيعية

 

Prepared by 

Assoc.Prof. Adel Al-

Matary 

Quality Assurance Unit 

Assoc.Prof. Adel Al-Matary 

Dean of the Faculty 

Assoc.Prof. Bassim 

AlKhirbash 

Dean of the Development                                                                                                                                                

& Quality Assurance Center 

Assoc.Prof. Huda Al-Emad 

 

  

 

 
1 

  

                            Rector of Sana’a University 

                        Prof. Dr. Al Qaseem Mohammed Abas 
 

 

 

 

 

 مواصفات مقرر: ديناميكا حرارية

Course Specification of: Thermodynamics 

 

General information about the course المعلومات العامة عن المقرر    

1.  
 اعن الوقشس

Course Title 
Engineering Thermodynamics 

2.  
 سهض الوقشس وسقوه

Course Code and Number 
PNGE 225 

3.  
 الغاػاخ الوؼروذج للوقشس

Credit Hours 

 Credit Hoursالغاػاخ الوؼروذج 
 الإجوالٍ
Total هحاضشاخ 

Lecture 
 ػولٍ

Practical 
 /ذواسَيعوٌاس

Seminar/Tutorial 
 ذذسَة

Training 

2  2  3 

4.  
 الوغرىي والفصل الذساعٍ
Study Level and Semester 

Level 2 / Second Semester 

5.  
 )إى وجذخ(الوقشس الورطلثاخ الغاتقح 

Pre-requisites (if any) 
Physics  

6.  
 ()إى وجذخالورطلثاخ الوصاحثح 

Co-requisites (if any) 
-------- 

7.  
 الوقشسذسط له َالثشًاهج الزٌ 

Program (s) in which the course is offered 
Petroleum and Natural Gas Engineering 

8.  
 لغح ذذسَظ الوقشس

Language of teaching the course 
English 

9.  
 ًظام الذساعح

Study System 
Term based 

10.  
 الوقشسهكاى ذذسَظ 

Location of teaching the course 
Faculty of Petroleum and Natural Resources 

11.  
 اعن هؼذ)و( هىاصفاخ الوقشس

Prepared by 

Dr. Abduljalil Al-Abidi 

12.  
 تاريخ اعتماد مجلس الجامعة

Date of Approval 
0202 

 

 

Course Description وصف المقرر    
 ٔصف انًقزر ر تانعزتٍح تالإَجهٍشٌحٔصف انًقزر ر 

Thermodynamics is a basic fundamental course 

that serves as the background of many 

application courses, its including the study of the 

relationship between heat, work, temperature, 

and energy. This course introduces some basic 

thermodynamics concepts such as systems, 

boundaries, mass, heat, work energy, and 

entropy. In this subject properties of common 

ساسية أحد العلوم الاالديناميكا الحرارية تعتبر مادة 
المواد التطبيقية وتعنى لعديد من المهمة التي تعتمد عليها ا

ودرجة الحرارة  شغلوالالعلاقة بين الحرارة بدراسة 
والطاقة. يقدم هذا المقرر بعض مفاهيم الديناميكا الحرارية 

الحدود، الكتلة، الانثالبي،  النظام وانواعه،الأساسية مثل 
يتم دراسة سوف والانتروبي. الشغل، الحرارة، الطاقة، 

خصائص المواد الشائعة مثل الماء والهواء وسوائل العمل 
الخصائص ومعادلات الحالة  العامة باستخدام جداول
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substances such as water, air and general 

working fluids are studied using property tables 

and basic state equations.  Its covers a study of 

energy and mass analysis for control mass, 

control volume systems using the 1
st
 and 2

nd
 law 

of Thermodynamics. These concepts are applied 

in many engineering equipment, basic 

refrigeration and power cycles. Such basic 

concepts are vital because they form the 

fundamentals for oil and gas engineering, and  

chemical engineering. 
 

دراسة الطاقة  ه المادةغطي هذت. المقررفي هذا  الأساسية
وتحليل الكتلة لكتلة التحكم وأنظمة التحكم في الحجم 

للديناميكا  والقانون الثانيباستخدام القانون الأول 
يتم تطبيق هذه المفاهيم في العديد من المعدات  الحرارية.

والطاقة الأساسية. هذه المفاهيم الهندسية ودورات التبريد 
لأنها تشكل أساسيات مواضيع الهندسة  مهمةالأساسية 

 .و هندسة النفط و الغاز الكيميائية

 

Course Intended Learning Outcomes (CILOs) تعلم المقرر مخرجات  
After completing the course, the student will be able to: الوقشس عىف َكىى الطالة قادسا ػلً أى: تؼذ الاًرهاء هي دساعح 

a1.  Clarify general principles, theories, 

fundamentals and specialized knowledge of 

thermodynamics. 

الوثادئ الؼاهح والٌظشَاخ والأعاعيُاخ والوؼشةيح  َششح

 .الورخصصح تالذٌَاهُكا الحشاسَح

a1 -  

a2.  Demonstrate understanding of the 

thermodynamic properties from tables, the 1
st
 , 

2
nd

  law of thermodynamics and entropy and 

their application in petroleum engineering. 

الخصييا ا الذٌَاهُكُييح الحشاسَييح هييي ال ييذاو     َؼييشف

القيياًىى الأو  والنيياًٍ للييذٌَاهُكا الحشاسَييح والاًرشوتُييا 

 .وذطثُقاذها ةٍ هٌذعح الثرشو 

a2 –  

b1.  Demonstrate an ability to apply the 1
st
 , 2

nd
   of 

thermodynamics to petroleum engineering 

processes. 

النياًٍ القاًىى   الأو  و القاًىى القذسج ػلً ذطثُق َنثد

ةييٍ ه ييا   هٌذعييحالؼولُيياخ الللييذٌَاهُكا الحشاسَييح ػلييً 

 .الثرشو  هٌذعح

b1–  

 

b2. Analyze one or more applications of 

thermodynamics systems such as vapor power 

systems, gas power systems, refrigeration, heat 

pumps. 

هنل أًظوح  أًظوح الذٌَاهُكا الحشاسَح ذطثُقاخاحذ  َحلل

الطاقح الثخاسَح وأًظوح الطاقح الغاصَح والرثشَذ 

 .والوضخاخ الحشاسَح

b2 - 

c1. Characterize and solve problems in 

thermodynamics in various engineering 

applications. 

الحشاسَح ةٍ هخرلف  حل الوشكلاخ ةٍ الذٌَاهُكاَو َوُض 

 .الرطثُقاخ الهٌذعُح

c1 - 

c2.  Evaluate the thermodynamics laws, for energy, 

entropy balance on various systems. 

قىاًُي الذٌَاهُكا الحشاسَح للطاقح وذىاصى الاًرشوتٍ  َقُن

 .ػلً الأًظوح الوخرلفح

c2 - 

d1.  Demonstrate effective communication skill 

through oral and written modes. 

الوخرلفح   ىعا ط الههاسج الاذصا  الفؼا  هي خلا   َظهش

 الشفىَح و الكراتُح

d1 - 

d2.  Share ideas and work in a team in an efficient 

and effective manner under controlled 

supervision or independently. 

تشيكل ةشَيق تطشَقيح ةؼاليح  ضيوي  وَؼولالأةكاس  َشاسك

 .ف هؼُيذحد إششاهغرقل او 

d2 - 

 

 :المقرر مع مخرجات التعلم للبرنامج مخرجات تعلممواءمة 
Alignment of CILOs (Course Intended Learning Outcomes) to PILOs (Program Intended Learning Outcomes  (  

 مخرجات التعلم المقصودة من المقرر

(Course Intended Learning Outcomes) 

 مخرجات التعلم المقصودة من البرنامج

 (Program Intended Learning Outcomes( 
 )تكتة جًٍع يخزجاخ انثزَايج كًا ًْ ريشا َٔصا(
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a1 Clarify general principles, theories, fundamentals and 

specialized knowledge of thermodynamics. 
A1  

a2 Demonstrate understanding of the thermodynamic 

properties from tables, the 1
st
 , 2

nd
  law of 

thermodynamics and entropy and their application in 

petroleum engineering. 

A2  

b1 Demonstrate an ability to apply the 1
st
 , 2

nd
   of 

thermodynamics to petroleum engineering processes. 

B1  

b2 Analyze one or more applications of thermodynamics 

systems such as vapor power systems, gas power 

systems. 

B2  

c1 Characterize and solve problems in thermodynamics 

in various engineering applications. 
C1  

c2 Evaluate the thermodynamics laws, for energy, 

entropy balance on various systems. 
C2  

d1 Demonstrate effective communication skill through 

oral and written modes. 
D2  

d2 Share ideas and work in a team in an efficient and 

effective manner under controlled supervision or 

independently. 

D3  

 

 تاعرشاذُ ُاخ الرؼلُن والرؼلن والرقىَن هىاءهح هخشجاخ الرؼلن
Alignment of CILOs to Teaching and Assessment Strategies 

 

 :والرقىَن الرؼلُن والرؼلن هخشجاخ ذؼلن الوقشس )الوؼاسف والفهن( تاعرشاذُ ُحهىاءهح أولا: 
First: Alignment of Knowledge and Understanding CILOs 

 هخشجاخ الوقشس/ الوؼشةح والفهن

Knowledge and Understanding CILOs 

 اعرشاذُ ُح الرؼلُن والرؼلن

Teaching Strategies 

 الرقىَن اعرشاذُ ُح

Assessment Strategies 

- a1 Define theories, fundamentals and 

specialized knowledge of 

thermodynamics 
Lectures, Tutorial 

Class activity, 

Interactive, class 

discussion 

problem-based learning 

 

Home works and 

assignments 

Written tests 

(Mid and final Terms) 

Coursework Activities 

Quizzes 

- a2 Demonstrate understanding of the 

thermodynamic properties from tables of 

properties and ideal gas equation, and 

different thermodynamic cycles for power 

generation 

 

 الرذسَظ والرقىَن:     هخشجاخ ذؼلن الوقشس )الوهاساخ الزهٌُح( تاعرشاذُ ُحهىاءهح ثاًُا: 
Second: Alignment of Intellectual Skills CILOs                              

 هخشجاخ الوقشس/ الوهاساخ الزهٌُح
Intellectual Skills CILOs 

 اعرشاذُ ُح الرؼلُن والرؼلن

Teaching Strategies 

 اعرشاذُ ُح الرقىَن

Assessment Strategies 

- b1 Demonstrate an ability to apply the 1
st
 

and 2
nd

 law of thermodynamics to 

engineering processes for different power 

generation cycles. 

Lectures, Tutorial 

Class activity, Interactive 

class discussion, Exercises 

and home works, problem-

Home works and 

assignments 

Written tests 

(Mid and final 
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- b2 Analyze one or more applications of 

thermodynamics systems such as vapor 

power systems, gas power systems 

based learning Terms) Coursework 

Activities 

Quizzes 

 

 :الرذسَظ والرقىَن تاعرشاذُ ُح هخشجاخ ذؼلن الوقشس )الوهاساخ الوهٌُح والؼولُح(هىاءهح  ثالنا:
Third: Alignment of Professional and Practical Skills CILOs 

 الوهاساخ الوهٌُح والؼولُحهخشجاخ الوقشس/ 

Professional and Practical Skills CILOs 

 اعرشاذُ ُح الرؼلُن والرؼلن

Teaching Strategies 

 اعرشاذُ ُح الرقىَن

Assessment Strategies 

- c1 Characterize and solve problems in 

thermodynamics in various engineering 

applications. 

Lectures, Tutorial 

Class activity, Interactive 

class discussion, Exercises 

and home works, problem-

based learning 

 

Home works and 

assignments 

Written tests 

(Mid and final Terms) 

Coursework Activities 

Quizzes 

- c2 Evaluate the thermodynamics laws, for 

energy, entropy balance on various 

systems 

 

     :الرذسَظ والرقىَن حهخشجاخ ذؼلن الوقشس )الوهاساخ الؼاهح( تاعرشاذُ ُهىاءهح ساتؼا: 
 Fourth: Alignment of Transferable (General) Skills CILOs 

 هخشجاخ الوقشس 
Transferable (General) Skills CILOs 

 اعرشاذُ ُح الرؼلُن والرؼلن
Teaching Strategies 

 اعرشاذُ ُح الرقىَن
Assessment Strategies 

- d1 Demonstrate effective communication 

skill through oral and written modes 

Lectures, 

Interactive class 

discussion, self-study 

assignments and 

homework. 

Written tests. 

Homework and 

Assignments 

Coursework Activities 

Report/Project/ Practical 

Lab Sessions 

- d2 Share ideas and work in a team in an 

efficient and effective manner under 

controlled supervision or 

independently 

 

 

 Course Content    هحرىي الوقشس 
 

Theoretical Aspect   ال اًة الٌظشٌ هىضىػاخ                                                   

 الشقن

Order 

الوىضىػاخ الش ُغح/ 

 الىحذاخ

Topic List / Units 

 الوىضىػاخ الفشػُح

Sub Topics List 

ػذد 

 الأعاتُغ 
Number 

of 

Weeks 

الغاػاخ 

 الفؼلُح
Contact 

Hours 

هخشجاخ سهىص 

 الرؼلن للوقشس

(CILOs) 

1 
Introduction and Basic 

Concepts 

 Definition of Thermodynamics 

 Definition of Thermodynamics system 

 Examples of application of 
thermodynamics 

 System of Units; Mass, Length and 
Time 

1 2 
a1,a2,b1.b2, 

c1,c2,d1,d2  
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 Temperature and pressure 

2 
Energy, Energy 

Transfer, and General 

Energy Analysis 

 Definition of work 

 Various forms of work especially the 
moving boundary work 

 Concept of heat transfer 

1 2 
a1,a2,b1.b2, 

c1,c2,d1,d2  

3 
Properties of Pure 

Substance 

 Concept of pure substance 

 Illustrate the P-v, T-v and P-T property 
diagrams  

 Procedures for determining properties 
of pure substances by using 
thermodynamic tables 

 Ideal gas and the ideal gas equation of 
state 

 Ideal gas equation to solve problems 

2 4 
a1,a2,b1.b2, 

c1,c2,d1,d2  

4 
Energy Analysis of 

Closed Systems 

 Types of energy that may be 
transferred to or from a thermodynamic 
system 

 Energy in the form of heat or work that 
may cross the boundaries of a closed 
system 

 Internal Energy and Enthalpy 
Concept of heat capacities, Cv and Cp 

1 2 
a1,a2,b1.b2, 

c1,c2,d1,d2  

5 
Mass and Energy 

Analysis of Control 

Volumes 

 Conservation of mass 

 First Law of Thermodynamics for open 
system 

 Steady state process 

 Examples of steady state process such 
as, turbine, pump and compressor 

2 4 
a1,a2,b1.b2, 

c1,c2,d1,d2  

6 
The Second Law of 

Thermodynamics 

 Heat engines and refrigerators 

 Second Law of Thermodynamics 

 Reversible process 

 Carnot Cycle 

2 4 
a1,a2,b1.b2, 

c1,c2,d1,d2  

7 Entropy 

 Clausius Inequality 

 Definition of Entropy 

 Entropy of pure substance 

 Entropy and relationship with 
thermodynamics properties 

 Entropy change and generation 
Entropy change for liquid and ideal gas 

1 2 
a1,a2,b1.b2, 

c1,c2,d1,d2  

8 Gas Power Cycles 
Concepts of gas power cycles and their 
applications: Brayton 

cycle, reheat , intercooling, regenerator 
2 4 

a1,a2,b1.b2, 

c1,c2,d1,d2  

9 

Vapor and 

Combined Power 

Cycles 

 Concepts of vapor power cycles and 
their applications: Rankine cycle for 
vapor power 

 plants, Reheat Rankine cycle, 
Regenerative Rankine cycle 

2 4 
a1,a2,b1.b2, 

c1,c2,d1,d2  

 
 ػذد الأعاتُغ والغاػاخ الفؼلُح

Number of Weeks /and Contact Hours Per Semester 14 28  

 

 Practical Aspect (if any)                                              )الوىضىػاخ الؼولُح )إى وجذخ  
 

 الشقن

Order الر اسب الؼولُح/ الرواسَي / ذذسَثاخ 
 ػذد الأعاتُغ
Number of 

الغاػاخ 
 سهىص هخشجاخ الرؼلن

Course ILOs 
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Practical / Exercises/ Tutorials topics Weeks الفؼلُح 
Contact 

Hours 

1 Tutorial, Introduction and Basic Concepts 1 2 b1, b2, c1, c2, d1, 

d2 

2 
Tutorial, Energy, Energy Transfer, and General 

Energy Analysis 
1 2 b1, b2, c1, c2, d1, 

d2 

3 Tutorial,  Properties of pure substances   2 4 b1, b2, c1, c2, d1, 

d2 

4 Tutorial Energy Analysis of Closed Systems 1 2 b1, b2, c1, c2, d1, 

d2 

5 
Tutorial Mass and Energy Analysis of Control 

Volumes 
2 4 b1, b2, c1, c2, d1, 

d2 

6 Tutorial The Second Law of Thermodynamics 2 4 b1, b2, c1, c2, d1, 

d2 

7 Tutorial Entropy 1 2 b1, b2, c1, c2, d1, 

d2 

8 Tutorial Gas Power Cycles 2 4 
b1, b2, c1, c2, d1, 

d2 

9 Tutorial Vapor and Combined Power Cycles 2 4 
b1, b2, c1, c2, d1, 

d2 
 اجوالٍ الأعاتُغ والغاػاخ الفؼلُح

Number of Weeks /and Contact Hours Per Semester 14 28  

 

Teaching Strategies اعرشاذُ ُاخ الرؼلُن والرؼلن 
  Lectures.  
 Tutorials. 
 Team work (group learning) 
 Seminar/ project/presentation. 
 Problem based learning. 
 Interactive class discussions   

 

Tasks and Assignments الأًشطح والركلُفاخ 
   

 م
No 

 الىاجةالركلُف/ 
Assignments/ Tasks 

ًىع الركلُف 
 )ةشدٌ/ ذؼاوًٍ(

 الذسجح الوغرحقح

Mark 
 أعثىع الرٌفُز
Week Due 

 خشجاخ الرؼلن

CILOs (symbols) 

1 Exercises & Home works 5 فزدي Weekly b.1,b.2,c1,c2 d.1, d.2 
2 Project ( single\group) ً13 01 جًاع a1,a1,b.1,b.2, d.1, d.2 

   Total Score  15 إجوالٍ الذسجح 

 

Learning Assessment الرؼلن ذقُُن  
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 الشقن

No. 
 أًشطح الرقُُن 

Assessment Tasks 
 الرقُُن أعىع

Week due 
 الذسجح
Mark 

ًغثح الذسجح إلً 

 حذسجح الٌها ُال
Proportion of 

Final 

Assessment  

  هخشجاخ الرؼلن
CILOs (symbols) 

1 
 الأَشطح ٔانتكهٍفاخ

Tasks and Assignments 
Weekly 01 01%  b.1,b.2,c1,c2 d.1, d.2 

 Quiz W4 1 3.3% a1,a1,b.1,b.2, d.1, d.2( 1كىص) 2

3 
 اخرثاس ًصف الفصل

Midterm Exam 
W8 51 51%  a.1, a.2, b1,b.2, 

 ,Quiz W12 1 3.3% a.1, a.2, b1,b.2( 2كىص) 4

5 
 اخرثاس ًهاَح الفصل )ػولٍ(

Final Exam (practical) 
W 15 01 20%  

6 
 اخرثاس ًهاَح الفصل )ًظشٌ(

Final Exam (theoretical) 
W16 01 46.7% b.1,b.2,c1,c2 d.1, d.2 

 Total  ٍ100 150 الإجوال%  

Learning Resources   هصادس الرؼلن 
 )اسى انًؤنف، سُح انُشز، اسى انكتاب، دار انُشز، تهذ انُشز(. APAحسة َظاو انًزاجع  تٕثق

Required Textbook(s) ذضَذ ػي هشجؼُي( )لا الش ُغح الوشاجغ  

1- Yunus Cengel and Michel. Boles – 2019- Thermodynamics: an engineering approach – 9th 

edition- United States of America - McGraw-Hill Education 

2- Moran, M.J., Shapiro, H.N., Boettner, D. D., and Bailey, M. B., 2018- Fundamentals of 

Engineering Thermodynamics (9th edition), John Wiley,. 

Essential References الوشاجغ الوغاًذج 

1- Borgnakke, C. and Sonntag, R. E., 2009.  Fundamentals of Thermodynamics, 7th Ed., John Wiley & Sons 

5-T D Eastop; A McConkey, 2009. Applied thermodynamics for engineering technologists 

1th edition, Pearson education.ltd 

Electronic Materials and Web Sites etc. الوصادس الإلكرشوًُح وهىاقغ الإًرشًد 
1 https://www.coursera.org/learn/thermodynamics-intro#syllabus 

 

Course Policies الضىاتط والغُاعاخ الورثؼح ةٍ الوقشس 
 

1   Class Attendance حضور الفعاليات التعليمية 

- Students are expected to attend classes regularly and promptly. 

- The attendance should not be less than 80%. 

- If the student has been absent, he is responsible for finding out any missed material by 

consulting other students or going to the professor’s office hours. 

2 Tardy الحضور المتأخر 

- Attendance and arriving on time for the class are necessary. If the student is late, he will be 

prevented from class. 

3 Exam Attendance/Punctuality ضوابط الامتحان  

- According to the rules the student gets absent in the exam of the course. 

4 Assignments & Projects التعيينات والمشاريع 

- Papers survey or projects should be submitted by the time detriment by the professor. 

5 Cheating الغش 

https://www.coursera.org/learn/thermodynamics-intro#syllabus
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- According to the rules, cheating is a serious offense and will always result in an imposition of a 

penalty. The penalties that can be started from the range of canceling the result of the course to 

canceling the student’s admission. 

6 Plagiarism الانتحال 

- Plagiarism is a serious offense and will always result in an imposition of a penalty. The penalties 

that can be started by making a zero mark for the work. 
7 Other policies سياسات أخرى 

- The student should by a commitment by the rules inside class and university. Therefore, he is 

expected to show respect for his classmate, instructors &others. 
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  Faculty of Petroleum and Natural Resourcesالثرشو  والوىاسد الطثُؼُح  كلُح:

 Petroleum and Natural Gas Engineeringهٌذعح الٌفط والغاص الطثُؼٍ  تشًاهج:/ قغن

 (1هقشس: اللغح الإً لُضَح ) م2020 -2019الؼام ال اهؼٍ: 

 الحشاسَح الهٌذعُحالذٌَاهُكا  :خطح هقشس
Course Plan (Syllabus): Engineering Thermodynamics. 

 
Information about Faculty Member Responsible for the Course ػي أعرار الوقشس هؼلىهاخ  

 الاعن
Name 

 
 )أعثىػُا(الغاػاخ الوكرثُح 

Office Hours 
 

 الوكاى وسقن الهاذف
Location &Telephone No.   

 الغثد

SAT 

 الأحذ

SUN 

 الاثٌُي

MON 

 النلاثاء

TUE 

 الأستؼاء

WED 

 الخوُظ

THU 

 الثشَذ الإلكرشوًٍ
E-mail 

       

 

General information about the course هؼلىهاخ ػاهح ػي الوقشس 
 اعن الوقشس  .1

Course Title 
Engineering Thermodynamics 

 وسقوه سسهض الوقش  .2
Course Code and Number 

PNGE 225 

3.  
 الغاػاخ الوؼروذج للوقشس

Credit Hours 

 Credit Hoursالغاػاخ الوؼروذج 
 الإجوالٍ
Total هحاضشاخ 

Lecture 
 ػولٍ

Practical 
 /ذواسَيعوٌاس

Seminar/Tutorial 
 ذذسَة

Training 

2 1 - - 3 

 الوغرىي والفصل الذساعٍ  .4
Study Level and Semester 2

ND
 LEVEL, 1

ST
 SEMESTER 

  Pre-requisites  Physicsالورطلثاخ الغاتقح للوقشس  .5

 -------- Co –requisite()إى وجذخالورطلثاخ الوصاحثح   .6

 الوقشسذسط له َالثشًاهج الزٌ   .7
Program (s) in which the course is offered 

Petroleum and Natural Gas Engineering 

 لغح ذذسَظ الوقشس  .8
Language of teaching the course 

English 

 هكاى ذذسَظ الوقشس  .9
Location of teaching the course Faculty of Petroleum and Natural Resources 

Course Description وصف الوقشس 
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Thermodynamics is a basic fundamental course that 

serves as the background of many application courses, its 

including the study of the relationship between heat, work, 

temperature, and energy. This course introduces some basic 

thermodynamics concepts such as systems, boundaries, 

mass, heat, work energy, and entropy. In this subject 

properties of common substances such as water, air and 

general working fluids are studied using property tables and 

basic state equations.  Its covers a study of energy and mass 

analysis for control mass, control volume systems using the 

1st and 2nd law of Thermodynamics. These concepts are 

applied in many engineering equipment, basic refrigeration 

and power cycles. Such basic concepts are vital because 

they form the fundamentals for oil and gas engineering, and  

chemical engineering. 

انعهٕو الاساسٍح انًًٓح تعتثز يادج انذٌُايٍكا انحزارٌح أحذ 

انتً تعتًذ عهٍٓا انعذٌذ يٍ انًٕاد انتطثٍقٍح ٔتعُى تذراسح 

انعلاقح تٍٍ انحزارج ٔانشغم ٔدرجح انحزارج ٔانطاقح. ٌقذو 

ْذا انًقزر تعض يفاٍْى انذٌُايٍكا انحزارٌح الأساسٍح يثم 

انُظاو ٔإَاعّ، انحذٔد، انكتهح، الاَثانثً، انشغم، انحزارج، 

ٔالاَتزٔتً. سٕف ٌتى دراسح خصائص انًٕاد  انطاقح،

انشائعح يثم انًاء ٔانٕٓاء ٔسٕائم انعًم انعايح تاستخذاو 

جذأل انخصائص ٔيعادلاخ انحانح الأساسٍح فً ْذا 

انًقزر. تغطً ْذِ انًادج دراسح انطاقح ٔتحهٍم انكتهح نكتهح 

انتحكى ٔأَظًح انتحكى فً انحجى تاستخذاو انقإٌَ الأٔل 

ٌَٕ انثاًَ نهذٌُايٍكا انحزارٌح. ٌتى تطثٍق ْذِ انًفاٍْى ٔانقا

فً انعذٌذ يٍ انًعذاخ انُٓذسٍح ٔدٔراخ انتثزٌذ ٔانطاقح 

الأساسٍح. ْذِ انًفاٍْى الأساسٍح يًٓح لأَٓا تشكم أساسٍاخ 

 .يٕاضٍع انُٓذسح انكًٍٍائٍح ٔ ُْذسح انُفط ٔ انغاس

 

Course Intended Learning Outcomes (CILOs) مخرجات تعلم المقرر 
 :After completing the course, the student will be able to تؼذ الاًرهاء هي دساعح الوقشس عىف َكىى الطالة قادسا ػلً أى:

a1 -  َشييييييشح الوثييييييادئ الؼاهييييييح والٌظشَيييييياخ

والأعاعييييييُاخ والوؼشةييييييح الورخصصييييييح 

 تالذٌَاهُكا الحشاسَح.

a1. Clarify general principles, theories, 

fundamentals and specialized knowledge of 

thermodynamics. 

a2 –     َؼيييشف الخصيييا ا الذٌَاهُكُيييح الحشاسَيييح هيييي ال يييذاو

القيييياًىى الأو  والنيييياًٍ للييييذٌَاهُكا الحشاسَييييح والاًرشوتُييييا 

 وذطثُقاذها ةٍ هٌذعح الثرشو .

a2. Demonstrate understanding of the thermodynamic 

properties from tables, the 1st , 2nd  law of 

thermodynamics and entropy and their 

application in petroleum engineering 

b1– القييذسج ػلييً ذطثُييق القيياًىى الأو  و القيياًىى  النيياًٍ  َنثييد

للذٌَاهُكا الحشاسَح ػلً الؼولُاخ الهٌذعح ةٍ ه يا  هٌذعيح 

 الثرشو .

 

b1. Demonstrate an ability to apply the 1st , 2nd   of 

thermodynamics to petroleum engineering 

processes 

b2 -احييذ ذطثُقيياخ أًظوييح الييذٌَاهُكا الحشاسَييح هنييل أًظوييح  َحلييل

الطاقح الثخاسَح وأًظوح الطاقح الغاصَح والرثشَيذ والوضيخاخ 

 الحشاسَح.

 b2. Analyze one or more applications of 

thermodynamics systems such as vapor power 

systems, gas power systems, refrigeration, heat 

pumps. 

c1 - حييل الوشييكلاخ ةييٍ الييذٌَاهُكا الحشاسَييح ةييٍ هخرلييف َو َوُييض

 الرطثُقاخ الهٌذعُح.

 c1. Characterize and solve problems in 

thermodynamics in various engineering 

applications 

c2 -قييىاًُي الييذٌَاهُكا الحشاسَييح للطاقييح وذييىاصى الاًرشوتييٍ  َقييُن

 ػلً الأًظوح الوخرلفح.

c2. Evaluate the thermodynamics laws, for energy, 

entropy balance on various systems 

d1 -ههيياسج الاذصييا  الفؼييا  هييي خييلا  الىعييا ط  الوخرلفييح   َظهييش

 الشفىَح و الكراتُح

d1. Demonstrate effective communication skill 

through oral and written modes 

d2 -ضييوي  ةشَييق تطشَقيييح ةؼالييح تشيييكل  َؼويييلالأةكيياس و َشيياسك

 هغرقل او ذحد إششاف هؼُي.

d2. Share ideas and work in a team in an efficient and 

effective manner under controlled supervision or 

independently. 
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Course Content هحرىي الوقشس 
 

Theoretical Aspect ذٌفُز الوىضىػاخ الٌظشَح خطح  

 الشقن
Order 

 الىحذاخ
 ()الوىضىػاخ الش ُغح

Units 

 الوىضىػاخ الرفصُلُح
Sub Topics 

 الأعثىع
Week 

Due 

الغاػاخ 

 الفؼلُح

Con. H 

1 
Introduction and 

Basic Concepts 

 Definition of Thermodynamics 

 Definition of Thermodynamics system 

 Examples of application of thermodynamics 

 System of Units; Mass, Length and Time  

 Temperature and pressure 

1 2 

2 

Energy, Energy 

Transfer, and 

General Energy 

Analysis 

 Definition of work 

 Various forms of work especially the moving boundary work  

 Concept of heat transfer 1 2 

3 
Properties of Pure 

Substance 

 Concept of pure substance  

 Illustrate the P-v, T-v and P-T property diagrams 

 Procedures for determining properties of pure substances using 
thermodynamic tables 

  Ideal gas and the ideal gas equation of state 

  Ideal gas equation to solve problems 

2 4 

4 
Energy Analysis of 

Closed Systems 

 Types of energy that may be transferred to or from a 
thermodynamic system 

 Energy in the form of heat or work that may cross the 
boundaries of a closed system 

 Internal Energy and Enthalpy 
Concept of heat capacities, Cv and Cp 

1 2 

5 
Mass and Energy 

Analysis of Control 

Volumes 

 Conservation of mass 

 First Law of Thermodynamics for open system 

 Steady state process 

 Examples of steady state process such as, turbine, pump and 
compressor 

2 4 

6 

The Second Law 

of 

Thermodynamics 

 Heat engines and refrigerators 

 Second Law of Thermodynamics 

 Reversible process 

 Carnot Cycle 

2 4 

7 Entropy 

 Clausius Inequality 

 Definition of Entropy 

 Entropy of pure substance 

 Entropy and relationship with thermodynamics properties 

 Entropy change and generation 
Entropy change for liquid and ideal gas 

1 2 

8 
Gas Power 

Cycles 
Concepts of gas power cycles and their applications: Brayton 

cycle, reheat , intercooling, regenerator 2 4 

9 

Vapor and 

Combined Power 

Cycles 

 Concepts of vapor power cycles and their applications: Rankine 
cycle for vapor power 

 plants, Reheat Rankine cycle, Regenerative Rankine cycle 
2 4 

  14 ػذد الأعاتُغ والغاػاخ الفؼلُح
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Number of Weeks /and Contact Hours Per Semester 

 

Practical / Training/ Tutorials/ Exercises Aspects ال اًة الؼولٍ  هىضىػاخ ذٌفُز خطح   
 

 الشقن
Order 

 الرواسَيالوهام / هىضىػاخ الؼولٍ/ 

Practical/ Tutorials/ Exercises Aspects 

 الأعثىع

Week Due 

 الغاػاخ الفؼلُح

Cont. H 

1 Tutorial, Introduction and Basic Concepts 1 2 

2 Tutorial, Energy, Energy Transfer, and General Energy Analysis 1 2 

3 Tutorial,  Properties of pure substances   2 4 

4 Tutorial Energy Analysis of Closed Systems 1 2 

5 Tutorial Mass and Energy Analysis of Control Volumes 2 4 

6 Tutorial The Second Law of Thermodynamics 2 4 

7 Tutorial Entropy 1 2 

8 Tutorial Gas Power Cycles 2 4 

9 Tutorial Vapor and Combined Power Cycles 2 4 

الأعاتُغ والغاػاخ الفؼلُح اجوالٍ  
Number of Weeks /and Contact Hours Per Semester 14 28 

 

Teaching Strategies اعرشاذُ ُاخ الرؼلُن والرؼلن 
- Lectures.  

- Tutorials. 

- Team work (group learning) 

- Seminar/ project/presentation. 

- Problem based learning. 

- Interactive class discussions   

 

  Tasks and Assignments الأًشطح والركلُفاخ 
  

 م
No 

 الىاجةالركلُف/ 

Assignments 
)ةشدٌ/ ًىع الركلُف 

 ذؼاوًٍ(

 الذسجح الوغرحقح

Mark 
 أعثىع الرٌفُز

Week Due 

1 Exercises & Home works 5 فزدي Weekly 
2 Project ( single\group) ً13 10 جًاع 

 Total Score 15/150  إجوالٍ الذسجح  

 

Learning Assessment الرؼلن ذقىَن  
 

 م
No 

 أعالُة الرقىَن
Assessment Method 

 الرقىَن )أعثىع(هىػذ
Week Due 

 الذسجح
Mark 

 %الىصى الٌغثٍ
Proportion of Final 

Assessment 

1 
 الأَشطح ٔانتكهٍفاخ

Tasks and Assignments 
Weekly 01 01%  

 Quiz W4 1 3.3%( 1كىص) 2
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3 
 اخرثاس ًصف الفصل

Midterm Exam 
W8 51 51%  

 Quiz W12 1 3.3%( 2كىص) 4

5 
 اخرثاس ًهاَح الفصل )ػولٍ(

Final Exam (practical) 
W 15 01 20% 

6 
 اخرثاس ًهاَح الفصل )ًظشٌ(

Final Exam (theoretical) 
W16 01 46.7% 

 % Total  150 100 الو وىع 

 

Learning Resources   هصادس الرؼلن 
 )اسى انًؤنف، سُح انُشز، اسى انكتاب، دار انُشز، تهذ انُشز(. APAحسة َظاو انًزاجع  تٕثق

Required Textbook(s) ذضَذ ػي هشجؼُي( )لا الش ُغح الوشاجغ  

1- Yunus Cengel and Michel. Boles – 2019- Thermodynamics: an engineering approach – 9th 

edition- United States of America - McGraw-Hill Education 

2- Moran, M.J., Shapiro, H.N., Boettner, D. D., and Bailey, M. B., 2018- Fundamentals of 

Engineering Thermodynamics (9th edition), John Wiley,. 

Essential References الوشاجغ الوغاًذج 
1- Borgnakke, C. and Sonntag, R. E., 2009.  Fundamentals of Thermodynamics, 7th Ed., John Wiley & Sons 

2-T D Eastop; A McConkey, 2009. Applied thermodynamics for engineering technologists 

5th edition, Pearson education.ltd 

Electronic Materials and Web Sites etc. الوصادس الإلكرشوًُح وهىاقغ الإًرشًد 
 

1 https://www.coursera.org/learn/thermodynamics-intro#syllabus 

 

 
 

 

 

Course Policies الضىاتط والغُاعاخ الورثؼح ةٍ الوقشس 
 

1   Class Attendance حضور الفعاليات التعليمية 

- Students are expected to attend classes regularly and promptly. 

- The attendance should not be less than 80%. 

- If the student has been absent, he is responsible for finding out any missed material by 

consulting other students or going to the professor’s office hours. 

2 Tardy الحضور المتأخر 

- Attendance and arriving on time for the class are necessary. If the student is late, he will be 

prevented from class. 

3 Exam Attendance/Punctuality ضوابط الامتحان  

- According to the rules the student gets absent in the exam of the course. 

4 Assignments & Projects التعيينات والمشاريع 

- Papers survey or projects should be submitted by the time detriment by the professor. 

5 Cheating الغش 

- According to the rules, cheating is a serious offense and will always result in an imposition of a 

penalty. The penalties that can be started from the range of canceling the result of the course to 

canceling the student’s admission. 

https://www.coursera.org/learn/thermodynamics-intro#syllabus
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6 Plagiarism الانتحال 

- Plagiarism is a serious offense and will always result in an imposition of a penalty. The penalties 

that can be started by making a zero mark for the work. 
7 Other policies سياسات أخرى 

- The student should by a commitment by the rules inside class and university. Therefore, he is 

expected to show respect for his classmate, instructors &others. 

 


