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COURSE SYLLABUS 
Research Activity III 

UP.02.DAP.1.O.21.23-AP 
1. Program information 

1.1 Higher education institution  National University of Science and Technology POLITEHNICA 
Bucharest  

1.2 Faculty  Mechanics and Technology  

1.3 Department Automobiles and Transport 

1.4 Field of studies  Automotive Engineering 

1.5 Level of education  Master 

1.6 Program / Qualification  Automotive Engineering for Sustainable Mobility 

2. Discipline information 

2.1 Name of discipline Road Vehicle Dynamics 

2.2 Instructor of the lecture activities - 

2.3 Instructor of the lab activities TABACU Ștefan 

2.4 
Year of the 
studies 

I 2.5 Semester I 2.6 
Type of 
evaluation 

E 2.7 
The discipline 
regime 

O 

3. Estimated total time 
3.1 Number of hours per week 12 3.2 lecture - 3.3 project 12 

3.4 Total hours of the Course syllabus 168 3.5 lecture - 3.6 project 168 

Distribution of the time allocated to the individual study  hours 

Study by handbook, course support, bibliography and notes  50 

Additional documentation in the library, on specialized electronic platforms and in the field  50 

Preparation of seminars / laboratories, topics, reports, portfolios, essays 60 

Tutorial 8 

Examinations 7 

Other activities .....   

3.7 Total hours of individual study  175 

3.8 Total hours per semester2 343 

3.9 Number of credits allocated to the discipline  7 

4. Prerequisites (where applicable) 
4.1 Curriculum  Not applicable  

4.2 Skills  Mathematics, Mechanics, Internal Combustion Engines, Road Vehicle Dynamics  

5. Conditions (where applicable) 
5.1 for the lecture  Classroom equipped with board, video projector, projection screen, computer  

5.2 for the lab Board, computer, lab equipments 

6. Specific skills acquired 
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 C3. calibration of different vehicle subsystems for energy optimization purposes (1 p.) 

C4. research with the purpose of validating the prototypes resulting from the activities of conception, design, modeling, and numerical simulation (1 p.) 
C5. Documentation (1 p.) 
C6. Communication (1 p.) 
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CT1. project management (1 p.) 
CT2. responsible execution of professional tasks under autonomous conditions (1 p) 
CT3 carrying out activities exploiting the ideas of teamwork and continuous improvement of one's own activity (1 p.) 

7. Course goal(s) 

7.1 The main goal of the discipline 
 

The general objective of the discipline is to improve the knowledge in the field of computer aided 
numerical simulation. 

7.2 Specific goal(s) 

Understand the need for computer simulation; 
Definition of the problem; 
Select the proper numerical simulation tool; 
Development of the numerical model; 
Solving the numerical model; 
Validation of the numerical model; 

8. Contents  

8.1. Project 
No. 

hours 
Teaching 
methods  

Remarks 
Resources 

used 

1 Introduction to computer simulation. 12 - Lecture 
- Exposure with 
support material 
- Explication 
- Description and 
exemplification 
- The heuristic 
conversation 
- Debate 
- State the problem 
-Exercise 

board, sketches, 
tables, graphs, 
sheets, photos, 
models, video 
projector, 
computer, internet 

2 Methods for the numerical simulation. 12 

3 Understanding material characterization for numerical modelling 12 

4 Understanding FE, SPH, and DEM methods 12 

5 Modeling of the mechanical systems for computer simulation 24 

6 Solving, post-processing, and validation of the numerical models 12 

7 Modeling of the fluid-structures interaction 24 

8 Solving, post-processing, and validation of the numerical models 12 

9 Numerical modeling in vehicle dynamics 24 

10 Miscellaneous  24 

 TOTAL HOURS 168  
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9. Corroboration the contents of the discipline with the expectations of the epistemic community 
representatives, professional associations and employers in the field related to the program 

The skills acquired in this discipline allow the graduates to work in the field of simulation for automotive engineering: design, 
calibration, test, and homologation of thermal engines and automobile structures. Being a specialized discipline, its purpose is 
to train students, especially for engineering centers (design, research, development). 

 
10.  Evaluation  

Activity type  10.1 Evaluation Criteria  10.2 Evaluation methods  
10.3 Percentage of 

the final grade  

10.4 Activity Final evaluation Oral exam 20% 

10.5 Project 
Involvement in activity throughout the 
semester 

Questions / answers. Individual 
discussions 

30% 

10.6. Work for home 
Correct resolution. Quality of 
presentation 

Oral presentation. Individual 
discussions 

50% 

10.6 Minimum 
standard of 

performance 

- Determining the type of numerical model. 
- Determining the type of numerical simulation. 
- Evaluation of the performance of a numerical model. 
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