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Course Book 

Course Description 

This course will emphasize the illustration of fundamental concepts in engine 

design, exploring its multidisciplinary nature, which encompasses subjects 

like thermodynamics, mechanics, materials science, and control systems, 

among other areas. Progress in these domains plays a pivotal role in fostering 

the evolution of engines that are not only more efficient and powerful but 

also environmentally friendly. 

Course objectives 

• Providing knowledge about Understanding and manipulating the 

thermodynamic processes within the engine to maximize efficiency 

and power output. 

• Analysing how Selecting and designing engine components with 

materials that balance strength, weight, and heat resistance. 

• Educating students to solve problems. 

Student's obligation 
 

• Attending classes and participate in the lecture. 

• Make reports and studies on different topics. 

• Assignment preparations. 

• Make quizzes and exams to make sure they got necessary 
knowledges. 

Required Learning 
Materials  

 

• Handouts, notes and references. 

• Showing necessary videos and reports. 

• Showing equipment on different sites if possible. 

Evaluation 

  Task Weight 

(Marks) 

Due 

Week 

Relevant Learning 

Outcome 

Paper Review     

A
ssig

n
m

en
ts 

 

Homework 5   

Class Activity 2   

Report 10   

Seminar 10   

Essay    
Project    

Quiz 8   
Lab. 15   
Midterm Exam 10   
Final Exam 40   
Total 100   
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Specific  learning 
outcome: 
 

1- Theory of engine design. 
2- Analyzing problems. 
3- Solving selection and design problems. 

Course 
References: 
 
 
 

1. V. Ganesan, "IC Engines Fourth Edition Handbook," Tata 
McGraw Hill Education Private Limited, 2003. 

2. S. Amroune, A. Belaadi, N. Menasri, M. Zaoui, B. Mohamad, H. 
Amin, "New approach for computer-aided static balancing of 
turbines rotors," Diagnostyka, vol. 20, no. 4, 2019, DOI: 
10.29354/diag/114621. 

3. Б Мохамед, Я Кароли, АА Зеленцов, Трехмерное 
моделирование течения газа во впускной системе 
автомобиля «Формулы Студент» Журнал Сибирского 
федерального университета, 13(5), pp. 597-610, 2020. DOI: 
10.17516/1999-494X-0249. 

4. B. Mohamad, J. Karoly, A. Zelentsov, "CFD modelling of formula 
student car intake system," Facta Universitatis, Series: 
Mechanical Engineering, vol. 18, no. 1, pp. 153-163, 2020, DOI: 
10.22190/FUME190509032M. 

Course topics (Theory) Week 
Learning 

Outcome 
Introduction 1 General information 

about engines and 
their parameters 

Engine cycles  2 Importance of types 
of engine cycles 

Functional Requirements of an Injection System  3 The selection of heat 
exchanger  

Quality of engine Fuels 4 Engine fuel types  

The Phenomenon of Knock in CI Engines 5 Engine knocking and 
their causes 

Direct Frictional Losses 6 Losse types and its 
approaches 

Engine Power 7  The influence of 
engine power 
parameters 

Combustion 8 The combustion 
processes 

Engine Performance Characteristics 9 Importance of Engine 
Performance 
Characteristics 
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Methods of Improving Engine Performance 10 The importance of 
optimization 
technique 

Heat Balance  11 The basics of 
thermodynamic 
analysis 

AVL Engine design software  12 Basics of engine 
design software  

Practical Topics  Week 
Learning 

Outcome 

   

Questions Example Design 
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Directorate of Quality Assurance and Accreditation            خشینبهمتمانه تی دڵنیایی جۆری و رایهبهڕێوهبه   
 

 

 

 

 

 

 

 

 

 

 

 

 

 



Directorate of Quality Assurance and Accreditation            خشینبهمتمانه تی دڵنیایی جۆری و رایهبهڕێوهبه   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.2 



Directorate of Quality Assurance and Accreditation            خشینبهمتمانه تی دڵنیایی جۆری و رایهبهڕێوهبه   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Extra notes: 
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