
MECHANICAL ENGINEERING M.S. PROGRAMME INFORMATION PACKET 
 

Goals: 

 
-To provide engineering education at a deeper level 

-To fulfill the need of qualified engineers by the research and development personnel in the national scale 

-To find research personnel needed by the departmental faculty in their own research programmes 

 

Objectives:  
 
-To increase the research and development efforts within the university 

-To serve the industry relations by specially tailoring the program towards their needs 

-To yield graduates qualified for the doctoral program or scientific research studies 

 

 

 

  



PROGRAM LEARNING OUTCOMES 
 

Theoretical, Factual Knowledge 

 

- Ability to access broad and in-depth information via scientific search and research in the field of engineering, evaluate, interpret and implement 

the knowledge gained in his/her field of study. 

- Has comprehensive knowledge on modern engineering methods, techniques, and their limitations. 

 

Cognitive, Practical Skills 

 

- Ability to complete and implement limited or incomplete data by using scientific methods; ability to integrate knowledge from various disciplines. 

- Ability to set up engineering problems and to develop new approach(es) in order to solve them; ability to come up with innovative solutions for 

design of a part, system or process. 

- Ability to set up and implement analytical, modeling-based and experimental research plans; ability to interpret and resolve complex issues faced 

during such a process. 

 

Ability to work independently and take responsibility 

 

- Ability to work in and lead multi-disciplinary teams, to come up with solution strategies in complex situations and to take responsibility. 

 

 

Learning Competence 

 

- Awareness of new and developing approaches and applications in his/her profession and ability to understand and assess those applications. 

 

 

Communication and Social Competence 

 

- Ability to use a foreign language at a minimum general level of B2 of the European Language Portfolio to communicate effectively in oral and 

written form. 

 

- Systematic and clear verbal or written reporting of the processes and results of his/her studies at national and international settings in written or 

verbal form. 

 

- Ability to assess social and environmental aspects of engineering applications. 

 

- Behavior entailing social, scientific and ethical values at the stages of data collection, interpretation, and announcement and in all professional 

activities in general. 

 

 

Field-based Competence 

 

- Ability to set up, model and find an adequate solution to a graduate level problem from industry, starting from scratch. 

 

 

 

 

 
 
 
 
 
  



Teaching & Learning Methods 
The teaching & learning methods used in the Mechanical Engineering Department are listed below: 

 

Teaching & 

Learning Methods 
Major Learning Activities Tools 

Lecture Listening and interpretation, critical thinking 
Classware, multimedia, data projector, 

computer, overhead projector 

Problem session Specific predetermined skill 
Classware, multimedia, data projector, 

computer, overhead projector 

Homework Research skills, writing, reading, IT Skills  Databases, e-mail 

Project 
Observation/manipulation situations, IT Skills, organizational 

skills, creative teamwork, Research skills, reading 
Classware, specific hardware 

Lab 
Observation/manipulation situations, IT Skills, organizational 

skills, creative teamwork 
 Specific hardware, databases 

In-class practice 
Listening and interpretation, writing, reading, IT Skills, critical 

thinking, question posing 

Classware, multimedia, data projector, 

computer, overhead projector 

Teamwork 
Listening and interpretation, Observation/manipulation situations, 

critical thinking, question posing, creative teamwork 

Classware, multimedia, data projector, 

computer, overhead projector 

Summer practice 
Observation/manipulation situations, Research skills, writing, 

reading  

Seminar Listening and interpretation, Observation/manipulation situations 

Classware, multimedia, data projector, 

computer, overhead projector, specific 

hardware 

Guest lecturer Listening and interpretation, Observation/manipulation situations 

Classware, multimedia, data projector, 

computer, overhead projector, specific 

hardware 

Demonstration Listening and interpretation, Observation/manipulation situations 
Tools that allow observation 

followed by virtual application 

Case study Specific predetermined skill 
 

 
  



           
  

Course LO1 LO2 LO3 LO4 LO5 LO6 LO7 LO8 LO9 LO10 LO11 LO12 

Engineering Analysis - I 
 ● ● ●       

  

Advanced Thermodynamics 
 ●     ●    

  

Advanced Heat Transfer ●   ●       
 ● 

Biothermodynamics 
 ● ●   ● ● ●   

  

Advanced Fluid Dynamics ●   ●       
 ● 

Advanced Mechanics of Solids ● ●  ●       
  

Theory of Elasticity ● ●         
  

Fracture Mechanics ●  ● ●       
  

Mechanical Design of Turbomachinery 
 ● ● ●       

  

Advanced Control Theory 
 ● ● ●       

  

Finite Element Analysis ● ●   ●  ●    
  

Computational Fluid Dynamics 
 ●     ● ●   

  

Graduate Seminar 
 ●      ● ●  ●  

Master’s Thesis ● ● ● ● ●  ● ● ● ● ● ● 

 
 
  



Level of Qualification: 

 

This program is a second cycle (graduate) programme of 120 ECTS credits in the area of 

Mechanical Engineering. 

Students who complete the program successfully and acquire the program competencies 

receive an Master of Science degree in the area of Mechanical Engineering. 

 

Admission Requirements: 

 

To apply for a master's program,  a Bachelor's degree must be held or expected to be 

held by the end of the term of application and the requirements given below must be 

met. 

-  A minimum B.S. cumulative grade point average (CGPA) of 2.50 out of 4.00. 

-  A minimum score of 60 from ALES or 148 from GRE (Quantitative Reasoning).  

- A minimum of 80 from KPDS or 213 (CBT)/550 (PBT) from TOEFL or 6.5 from IELTS. 

Canditates who don’t have aforementioned scores are required to be successful in the 

Yeditepe University’s proficiency exam. 

 - Candidates are required to be successful in the interview held by the department they 

are applying for. 

 

Graduation Requirements: 

 

 

 

- To complete at least 7 courses, which have a minimum total credit of 21, from the 

offered elective and compulsory graduate courses, and obtain a minimum grade of CC 

from each course and a minimum general point average of 3.00. 

- To pass a non-credit seminar course 

- To complete a Master’s thesis on a subject determined by the student and the thesis 

advisor under the supervision of the advisor and to successfully defend the thesis in front 

of the thesis jury.  

- If the Mechanical Engineering Department deems necessary, to register to the Academic 

Preparation Program and to complete the undergraduate courses approved by the 

Department within two semesters. The total credit of the undergraduate courses cannot 

exceed 24 credits and the student must obtain a minimum degree of CC from each 

course and a minimum general point average of 2.50.  

 
 

 
 



Course Categories ECTS 

DEPARTMENTAL COURSES 
 

Engineering Analysis – I 10 

Advanced Thermodynamics 8 

Advanced Heat Transfer 8 

Biothermodynamics 8 

Advanced Fluid Dynamics 8 

Advanced Mechanics of Solids 8 

Theory of Elasticity 8 

Fracture Mechanics 8 

Mechanical Design of Turbomachinery 9 

Advanced Control Theory 8 

Finite Element Analysis 8 

Graduate Seminar 2 

Master’s Thesis 30 

Total 123 

Total ECTS Credit 123 

 
 
 
  



Job Opportunities and Promotions of Graduates: 

Approximately 44% of graduates continue to study in Ph.D. programs both abroad and 
domestically. Some of graduates started their careers as engineers but have been 
promoted to management positions such as product manager and vice-general director. 
Most of graduates work as engineers. A significant number of them are employed at R&D 
departments of large companies. Only 10% of full-time workers is working in a public 
sector while the rest of them work in private sectors.  

Job Profiles of Graduates: 

As of May 2013, the Mechanical Engineering Department of Yeditepe University has 
produced 18 M.S. graduates since its inception. Eight of them are pursuing Ph.D. 
degrees; two are in U.S.A., two are in Europe, and four are in Turkey. On the other hand, 
10 of 18 are working full-time. One works at Istanbul Chamber of Industry, and another 
works as a vice-general director at a mid-size company. The rest of them are working in 
various engineering companies such as Arçelik A.Ş., Ford Otosan, Alarko Holding, Robert 
Bosch GmbH and TAI. 
 

Programme Director & ECTS Coordinator: 

Programme Director: Prof. Mehmet Alaeddin Akgün 
Phone: (216) 578 0402 
E-mail: makgun@yeditepe.edu.tr 
 
ECTS Coordinator: Asst. Prof. Nezih Topaloğlu 
Phone: (216) 578 0753 
E-mail: nezih.topaloglu@yeditepe.edu.tr 
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COURSE INFORMATON  

Course Title Code Semester L+P Hour Credits ECTS 

Advanced Heat Transfer ME 522 Spring 3 + 0 3 10 

 

Prerequisites ME 324 (Heat Transfer) 

 

Language of 

Instruction 
English 

Course Level Master's Degree 

Course Type Compulsory 

Course 

Coordinator 
 

Instructors Erdem An 

Assistants  

Goals 
The goal of this course is to introduce basic equations and basic concepts in 
rigorous manner. 

Content 
Conduction, Bessel function, forced convection, integral method, free 

convection, condensation, mass transfer 

 

Learning Outcomes 
Program 

Outcomes 

Teaching 

Methods 

Assessment 

Methods 

1. Understanding basic equations in heat transfer and 

the methods of solving them 
1,4,12 1,2,3 A,C,H 

2. Understanding basic concepts in heat transfer 1,4,12 1,2,3 A,C,H 

3.     

 

Teaching 

Methods:  
1: Lecture, 2: Solving problems, 3: Homework 

Assessment 

Methods:  
A: Exam, C: Homework, H: Attendance 

 

COURSE CONTENT 

Week Topics Study Materials 

1 Conduction Lecture note 

2 Conduction Lecture note 

3 Conduction Lecture note 

4 Conduction Lecture note 



 2

5 Conduction Lecture note 

6 Forced Convection Lecture note 

7 Midterm exam Lecture note 

8 Forced Convection Lecture note 

9 Forced Convection Lecture note 

10 Free Convection Lecture note 

11 Condensation Lecture note 

12 Mass Transfer Lecture note 

13 Mass Transfer Lecture note 

14 Mass Transfer Lecture note 

 

RECOMMENDED SOURCES 

Textbook None 

Additional Resources 

E.R.G. Eckert and Robert M. Drake, Analysis of Heat and Mass Transfer, 

McGraw-Hill, 1972. 

Other heat and mass transfer books in undergraduate level such as Heat 

and Mass Transfer by Incropera and Heat Transfer by Holman 

 

MATERIAL SHARING 

Documents  

Assignments  

Exams  

 

ASSESSMENT 

IN-TERM STUDIES NUMBER PERCENTAGE 

Midterms 1 50 

Homework and Class Participation 5 50 

Total   100 

CONTRIBUTION OF FINAL EXAMINATION TO OVERALL 

GRADE 
  40 

CONTRIBUTION OF IN-TERM STUDIES TO OVERALL 

GRADE 
  60 

Total   100 
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COURSE CATEGORY Departmental courses 

 

 
COURSE'S CONTRIBUTION TO PROGRAM 

No Program Learning Outcomes 
Contribution 

NA 1 2 3 4 5  

1 

Ability to access broad and in-depth information via scientific search and 

research in the field of engineering, evaluate, interpret and implement the 

knowledge gained in his/her field of study. 
     X  

2 
Has comprehensive knowledge on modern engineering methods, techniques, 
and their limitations.  

X       

3 
Ability to complete and implement limited or incomplete data by using 

scientific methods; ability to integrate knowledge from various disciplines. 
X       

4 

Ability to set up engineering problems and to develop new approach(es) in 

order to solve them; ability to come up with innovative solutions for design 
of a part, system or process. 

   X    

5 

Ability to set up and implement analytical, modeling-based and experimental 
research plans; ability to interpret and resolve complex issues faced during 

such a process. 
X       

6 
Ability to work in and lead multi-disciplinary teams, to come up with solution 
strategies in complex situations and to take responsibility. 

X       

7 
Awareness of new and developing approaches and applications in his/her 
profession and ability to understand and assess those applications. 

X       

8 

Ability to use a foreign language at a minimum general level of B2 of the 

European Language Portfolio to communicate effectively in oral and written 
form. 

X       

9 

Systematic and clear verbal or written reporting of the processes and results 
of his/her studies at national and international settings in written or verbal 

form. 
X       

10 
Ability to assess social and environmental aspects of engineering 

applications. 
X       

11 

Behavior entailing social, scientific and ethical values at the stages of data 
collection, interpretation, and announcement and in all professional activities 

in general.  
X       

12 
Ability to set up, model and find an adequate solution to a graduate level 

problem from industry, starting from scratch. 
    X   

 

ECTS ALLOCATED BASED ON STUDENT WORKLOAD BY THE COURSE DESCRIPTION 

Activities Quantity 
Duration 

(Hour) 

Total 

Workload 

(Hour) 

Course Duration (Including the exam week: 14x Total course 

hours) 
14 3 42 

Hours for off-the-classroom study (Pre-study, practice) 14 6 84 

Midterms (including preparation) 2 15 30 

Homeworks 6 6 36 

Extended homework 1 30 30 
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Final examination (including preparation) 1 20 20 

Total Work Load     242 

Total Work Load / 25 (h)     9.68 

ECTS Credit of the Course     10 
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COURSE INFORMATON  

Course Title Code Semester L+P Hour Credits ECTS 

Turbulent Flow Theory ME 632 Fall / Spring 3 + 0 3 10 

 

Prerequisites ME 532 or instructor’s consent 

 

Language of 

Instruction 
English 

Course Level Ph.D. Degree 

Course Type Elective 

Course 

Coordinator 
 

Instructors Assistant Prof. Bahadır Olcay 

Assistants  

Goals 
The goal of this course is identify and evaluate stability of shear flows, to 
realize turbulence in shear flows and to understand basic concepts of 
turbulence modelling approaches. 

Content 

Introduction, Stability of Shear Flows, Definition of Flow Stability and Critical 
Reynolds Number, Inviscid Shear Flows, Viscous Shear Flows, Transition to 
Turbulence, Coherent Structures, Turbulence in Shear Flows, Basic 
Description, Statistical Background, Reynolds Averaged Navier-Stokes 
Equations (RANS), Free Shear Flows, Wall-Bounded Flows, Theory and 
Modeling of Turbulent Flows, Homogeneous Isotropic Turbulence, the 
Kolmogorov Spectrum, Modeling Turbulence, k-ε model, Large-Eddy 
Simulation (LES), Special Topics 

 

Learning Outcomes 
Program 

Outcomes 

Teaching 

Methods 
Assessment 

Methods 

1. Understand how to identify the stability of shear 
flows and develop an evaluation in depth 1,4,10 1,2,3 A,C,H 

2. Ability to realize turbulence in shear flows and 
determine the methods of solving for variety of 
engineering problems involve turbulence 

1,4,10 1,2,3 A,C,H 

3. Ability to understand basic concepts of turbulence 
modelling approaches and apply these approaches 
into the problems he/she faces with 

1,4,7,10 1,3,4 D 

 

Teaching 

Methods:  
1: Lecture, 2: Solving problems, 3: Homework, 4: Project 

Assessment 

Methods:  
A: Final exam, C: Homework, D: Report, H: Attendance 
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COURSE CONTENT 

Week Topics Study Materials 

1 Introduction, Stability of Shear Flows Textbook 

2 Definition of Flow Stability and Critical Reynolds Number Textbook 

3 Inviscid Shear Flows Textbook 

4 Viscous Shear Flows, Transition to Turbulence Textbook 

5 Coherent Structures, Turbulence in Shear Flows, Basic Description Textbook 

6 
Statistical Background, Reynolds Averaged Navier-Stokes Equations 
(RANS) 

Textbook 

7 Free Shear Flows Textbook 

8 Wall-Bounded Flows Textbook 

9 Theory and Modeling of Turbulent Flows Textbook 

10 Homogeneous Isotropic Turbulence Textbook 

11 the Kolmogorov Spectrum Textbook 

12 Project presentations Textbook 

13 Modeling Turbulence, k-ε model, Large-Eddy Simulation Textbook 

14 Özel Konular Textbook 

 

RECOMMENDED SOURCES 

Textbook 
Durbin, P. A. and Pettersson Reif, B. A., Statistical Theory and Modeling of 
Turbulent Flows, 2nd ed., Wiley, 2010 

Additional Resources Pope, S. B., Turbulent Flows, Cambridge University Press, 2000 

 

MATERIAL SHARING 

Documents  

Assignments  

Exams  
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ASSESSMENT 

IN-TERM STUDIES NUMBER PERCENTAGE 

Project 1 46 

Class Participation 14 14 

Homework 4 40 

Total   100 

CONTRIBUTION OF FINAL PROJECT TO OVERALL GRADE   35 

CONTRIBUTION OF IN-TERM STUDIES TO OVERALL 

GRADE 
  65 

Total   100 

 

COURSE CATEGORY Departmental courses 

 

 
COURSE'S CONTRIBUTION TO PROGRAM 

No Program Learning Outcomes 
Contribution 

NA 1 2 3 4 5  

1 
Comprehends and implements basic sciences, mathematics and engineering 
sciences at an advanced level.      X  

2 
Possesses in-depth and broad knowledge including the latest developments 
in his/her field. X       

3 
Performs critical analysis, synthesis and assessment of developments and 
ideas in his/her field of expertise. X       

4 
Comprehends, designs, implements and concludes an original research 
process independently.    X    

5 
Can conduct an extensive study producing a scientific or technological 
innovation, developing a new scientific method or technological 
product/process, or applying an existing method to a new area. 

X       

6 
Can reach the most recent information in an area and comprehend it; has a 
high level of proficiency in methods and skills for conducting research using 
such information. 

X       

7 
Able to communicate and discuss effectively in oral, written and visual 
modes with peers and broad scientific and social groups by using a foreign 
language at least at the general level of C1 of European Language Portfolio. 

    X   

8 
Evaluates and communicates scientific, technological, social and cultural 
developments, maintaining scientific objectivity and ethical responsibility. X       

9 
Contributes to scientific and technological literature by publishing outcomes 
of his/her studies in respected academic media. X       

10 
Develops an original method, or applies an existing one to a new problem in 
mechanical engineering.     X   
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ECTS ALLOCATED BASED ON STUDENT WORKLOAD BY THE COURSE DESCRIPTION 

Activities Quantity 
Duration 
(Hour) 

Total 
Workload 

(Hour) 

Course Duration (Including the exam week: 14x Total course 
hours) 

14 3 42 

Homework 4 12 48 

Hours for off-the-classroom study (Pre-study, practice) 14 4 56 

Project 1 60 60 

Final Exam 1 40 40 

Total Work Load     246 

Total Work Load / 25 (h)     9.84 

ECTS Credit of the Course     10 
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COURSE INFORMATON  

Course Title Code Semester L+P Hour Credits ECTS 

Viscous Flow and Boundary Layer Theory ME 631 Fall / Spring 3 + 0 3 10 

 

Prerequisites Instructor’s consent 

 

Language of 

Instruction 
English 

Course Level Ph.D. Degree 

Course Type Elective 

Course 

Coordinator 
 

Instructors Assistant Prof. Bahadır Olcay 

Assistants  

Goals 

The goal of this course is to be able to solve the Navier-Stokes equations in 
viscous flows, to identify and evaluate two and three dimensional boundary 

layer flows, to employ similar and approximate methods of solutions. 

Content 

Equation of motion for viscous flow; exact solutions of Navier-Stokes 
equations; boundary layer theory, similar solutions, approximate methods of 

solution; turbulent boundary layers; introduction to three-dimensional 
compressible boundary layer flows. Fundamental equations of compressible 

viscous flow, stability of laminar flows, Reynolds equations of turbulent flow. 

 

Learning Outcomes 
Program 

Outcomes 

Teaching 

Methods 

Assessment 

Methods 

1. Identify viscous flows and develop exact solutions of 

Navier-Stokes equations for these flows 
1,4,10 1,2,3 A,C,H 

2. Evaluate two and three dimensional boundary layer 

flows and understand the parameters used to 
identification of boundary layer 

1,4,10 1,2,3 A,C,H 

3. Ability to understand similar and approximate 

methods of solution and determine the method for 

variety of engineering problems involve viscous flows 
1,4,7,10 1,3,4 A,C,D,H 

 

Teaching 

Methods:  
1: Lecture, 2: Solving problems, 3: Homework, 4: Project 

Assessment 

Methods:  
A: Final exam, C: Homework, D: Report, H: Attendance 
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COURSE CONTENT 

Week Topics Study Materials 

1 Introduction, Navier-Stokes equations, Determination of project topics 
Textbook and 

Journal articles 

2 Navier-Stokes Equations Textbook 

3 Equation of motion for viscous flow Textbook 

4 Exact solutions of Navier-Stokes equations Textbook 

5 Exact solutions of Navier-Stokes equations Textbook 

6 Boundary layer theory Textbook 

7 Similar solutions, approximate methods of solution Textbook 

8 Turbulent boundary layer Textbook 

9 Turbulent boundary layer Textbook 

10 Introduction to three-dimensional compressible boundary layer flows Textbook 

11 Fundamental equations of compressible viscous flow Textbook 

12 Stability of laminar flows Textbook 

13 Project presentations Journal articles 

14 Reynolds equations of turbulent flow Textbook 

 

RECOMMENDED SOURCES 

Textbook White, F. Viscous Fluid Flow, 3rd edition, McGraw-Hill Education, 2005 

Additional Resources 
Schlichting, H. and Gersten, K., Boundary-Layer Theory, 8th edition, 

Springer, 2000 

 

MATERIAL SHARING 

Documents  

Assignments  

Exams  
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ASSESSMENT 

IN-TERM STUDIES NUMBER PERCENTAGE 

Project 1 46 

Class Participation 14 14 

Homework 4 40 

Total   100 

CONTRIBUTION OF FINAL PROJECT TO OVERALL GRADE   35 

CONTRIBUTION OF IN-TERM STUDIES TO OVERALL 

GRADE 
  65 

Total   100 

 

COURSE CATEGORY Departmental courses 

 

 
COURSE'S CONTRIBUTION TO PROGRAM 

No Program Learning Outcomes 
Contribution 

NA 1 2 3 4 5  

1 
Comprehends and implements basic sciences, mathematics and engineering 

sciences at an advanced level. 
     X  

2 
Possesses in-depth and broad knowledge including the latest developments 

in his/her field. 
X       

3 
Performs critical analysis, synthesis and assessment of developments and 
ideas in his/her field of expertise. 

X       

4 
Comprehends, designs, implements and concludes an original research 
process independently. 

   X    

5 

Can conduct an extensive study producing a scientific or technological 

innovation, developing a new scientific method or technological 
product/process, or applying an existing method to a new area. 

X       

6 

Can reach the most recent information in an area and comprehend it; has a 

high level of proficiency in methods and skills for conducting research using 

such information. 
X       

7 

Able to communicate and discuss effectively in oral, written and visual 

modes with peers and broad scientific and social groups by using a foreign 

language at least at the general level of C1 of European Language Portfolio. 
    X   

8 
Evaluates and communicates scientific, technological, social and cultural 

developments, maintaining scientific objectivity and ethical responsibility. 
X       

9 
Contributes to scientific and technological literature by publishing outcomes 

of his/her studies in respected academic media. 
X       

10 
Develops an original method, or applies an existing one to a new problem in 
mechanical engineering. 

    X   
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ECTS ALLOCATED BASED ON STUDENT WORKLOAD BY THE COURSE DESCRIPTION 

Activities Quantity 
Duration 

(Hour) 

Total 

Workload 

(Hour) 

Course Duration (Including the exam week: 14x Total course 

hours) 
14 3 42 

Homework 4 10 40 

Hours for off-the-classroom study (Pre-study, practice) 14 4 56 

Project 1 60 60 

Final Exam 1 40 40 

Total Work Load     238 

Total Work Load / 25 (h)     9.52 

ECTS Credit of the Course     10 
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234563S\U]P6Ô6PZ\63O_S̀\ � � �0



�

��������	
����
�	�

������������ ���� ����� �! "#$%&�'! �!��( � )�*�

+,-.,/.01,234-.15.42673.13702.83965:,1.57 963;<= >?@@ A3B3C A D

E����F�������

GHIJ�HJ���K�

LI����M���I
6NO@PQR

�������G�S�� 8TUVTW?VX

��������YZ� 6@XUVP[X

�������

����\�IH���

LI����M���� 4WT]̂38Ŵ39XR_XV3,̂3,̀ OaN
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