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Title and duration 
 

Master in Vehicle Aerodynamics. Duration of two semesters 
 

Description 
Theoretical-practical course on aerodynamics of land vehicles. 
 
Due to the growing needs regarding emissions and energy efficiency in vehicles, aerodynamics has 

become one of the engineering fields that is gaining more prominence. Aerodynamic losses are the main 
component of high-speed energy consumption and in the case of electric vehicles these directly affect 
the reduction of their autonomy. On the other hand, aerodynamics is one of the most important features 
in the design of competition vehicles, such as F1. This is why automakers are demanding technicians 
with aerodynamic knowledge to help them design vehicles with better aerodynamic coefficients. 

 

Objectives 
 
This course will equip students with the knowledge necessary to understand the influence of 

different parts of the vehicle on aerodynamic forces and will provide them with the necessary tools to 
analyze and improve this performance in cars, trucks, buses and competition vehicles. 

 
In addition to delving into the causes of aerodynamic losses and how to minimize them, the student 

will become familiar with the study using numerical simulation or Computational Fluid Dynamics (CFD) 
and with tests in the wind tunnel. 
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Apart from a theoretical and practical online training, the student will have the possibility of using 
a scale wind tunnel to test new concepts and modifications on models. 

 

Who Is It For? 
 

This course is aimed at engineering degree students who want to expand their knowledge in a key 
area of vehicle design, such as the study of aerodynamics. 

 
People with engineering degrees or pending completion 
 
People with a Higher Training Cycle in Automotive or related 
 
Pilots and professionals from the automotive industry with engineering background and with 

proven experience who want to dedicate themselves to the world of Motorsport in the motorsport field. 
 

What Does It Prepare You For? 
 

This knowledge will allow students to develop their vocation in automotive engineering and will be 
able to join design teams of automobile manufacturers, as well as competition teams, being fully trained 
from the first day to participate in aerodynamic vehicle improvement projects. 

 

Staff 
 

This course will be coordinated and taught by IDIADA, a world leader in automotive 
engineering and with more than 25 years of experience in CFD simulation and testing. The staff 
responsible for the course will be: 

 
Enric Aramburu 

  
He is the IDIADA Fluid Engineering Product manager within IDIADA. He holds a Mechanical 

Engineering degree with a Master in Numerical Methods applied to Engineering and joined 
IDIADA in 2004. His current responsibility is related with the business development of the 
aerodynamics & CFD services within IDIADA. Mr. Aramburu has been working in the automotive 
industry for more than 25 years, as CFD engineer in companies such as SEAT, Simulogica or SENER 
Ingeniería & Sistemas. He has participated in several R+D projects, such as, Supercalculus, Sartre, 
Convenient, Companion, Resolve, Domus, Cronuz or UPSCALE (currently coordinating) and has 
been involved in more than 50 vehicle programs with different automotive OEMs, such as, SEAT, 
AUDI, SKODA, GEELY, PSA Group, TOYOTA, TATA, GEELY, NISSAN, NIO, CNH-I, MAN, or SCANIA. 
Besides his responsibilities as owner of the Fluid Engineering product, Mr. Aramburu is 
coordinating the Innovation activities within the Body Development department. 
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Mr. Aramburu will coordinate the course, will design the curriculum and will monitor the progress 
of the course. 

 
Charalampos (Babis) Tsimis 

  
Mr. Tsimis has a strong background in fluid dynamics analysis and simulation (CFD), he holds a 
MSci degree in Physics and got a PhD about "Fuel Jet Injection and Supersonic Mixing for 
Scramjets" in the Imperial College of London. Mr. Tsimis, has been working in the CFD and 
software industry for more than 10 years in the development of methods and customer support. 
His current position is Project Leader in IDIADA, and he has been involved in different R+D projects 
about aerodynamic noise simulation, vehicle thermal management, etc. 

 
Mr. Tsimis will lead the more fundamental matters of the course, such as "Introduction to Fluid 
Dynamics" or "CFD modelling" 

 

Albert Gascón 
  

Mr. Gascón holds a Master's Degree in Industrial Engineering from Universitat Politècnica 
de Catalunya (Barcelona) and in Automotive Engineering from Chalmers University of Technology 
(Göteborg, Sweden). He expanded his educational background with a Master’s in Business 
Administration from Universitat Rovira i Virgili (Tarragona). 

 
            Mr. Gascón started his career in the automotive industry back in 2007 at Volvo Trucks with 
the completion of his first thermal management CFD simulations within his Master's thesis, 
followed by two and half years at SAAB Automobil AB (Sweden) in the virtual aerodynamics and 
thermal management department. In 2010, he moved to the CFD software industry as Technical 
Support Engineer in the London office of CD-adapco helping customers in their daily usage of 
STAR-CCM+ and covering a wide range of applications. He has been at IDIADA since 2014 and is 
currently acting as coordinator of the CFD team. 

 
             Mr. Gascon has a deep knowledge of commercial vehicles aerodynamics as he has been 
participating in several R+D projects related with aerodynamics of trucks, such as CONVENIENT 
and COMPANION, as well as other commercial projects for European OEMs, mainly. Since 2018 
he is providing consulting support to the European Commission within the legislative process 
dealing with alternative methods to assess bodies and trailers aerodynamic performance and 
their effect on CO2-emissions. 

 
Mr. Gascon will cover the topics related to "Commercial Vehicle Aerodynamics" 

 
 

Clodoald Robert 
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Mr. Robert Mr. Robert is engineer by the Ecole Centrale de Lyon and holds almost 30 years 
of experience in the fields of fluidynamics engineering and wind tunnel testing. Mr. Robert has a 
long experience in managing different WT tunnels across Europe, working for the aeronautics, 
automotive and motorsposts industries. The main references in Mr. Robert resume include, 
Fondmetal, ONERA, BMW-SAUBER F1 (Chief WT Technician 2006-2010), Scuderia Toro Rosso 
(Wind Tunnel Manager 2010-2018) and Institute Aero Technique, Saint Cyr L’Ecole (Deputy 
director 2019). 

 
Mr. Robert will teach the subjects related with wind tunnel testing and motorsports. 

 
 
 
  
Albert Buza 
  

Mr. Buza is Aerospace engineer and holds a Master´s degree about "Race Car Aerodynamics" 
(University of Southampton).  Mr. Buza current responsibility in IDIADA is related with 
aerodynamics CFD simulation of passenger cars, including, brakes and thermal modelling as well. 

 
Mr. Buza will teach subjects related with Motorsports aerodynamics. 

 
Paul Marston 

  
Mr. Marston holds a degree about- “Automotive Engineering & Motorsport Technology” 

from Univ. of Hertfordshire. He works as CFD engineer in IDIADA since 2015 and has been the 
main responsible for various external aerodynamic development projects, including the Cronuz 
concept vehicle. 

 
Mr. will teach the subjects related with aerodynamics of two wheelers. 
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Programm 
 

                                                                         Subjets Hours Methodology RESP 
1.       Intoduction to fluid dynamics (reminder focused on aerodynamics) 16 mainly theoretical Babis Tsimis 

1.1.    Viscous fluids and the development of boundary layers   
1.2.    Dimensional analysis and the Reynolds number   
1.3.    Flow separation and re-attachment   
1.4.    Laminar to turbulent boundary layer transition   
1.5.    Turbulent flows and their properties   
1.6.    Aerodynamic forces and coefficients   
1.7.    The role of streamlining   

2.       Introduction to vehicle aerodynamics 32 ABP Enric Aramburu 
2.1.    Upper body   
2.2.    Wheels/Wheel arch   
2.3.    Underbody   
2.4.    Cooling openings   

3.       Commercial vehicle aerodynamics  16 ABP  
4.       CFD Modeling  40 Practice included Babis Tsimis 

3.1.   Introduction to CFD and the finite volume approach   
3.2.    Geometry preparation, from CAD to CFD simulation   
3.3.    Volume meshing   
3.4.    Boundary conditions   
3.5.    Physics and solver settings   
3.6.    Post processing and analysis techniques   
3.7.   Debugging a simulation   
3.8.   Validation against wind tunnel experiments   

5.       Wind tunnel testing 16 mainly theoretical Clodoald Robert 
4.1.    Types of wind tunnels and their differences   
4.2.    Clay modelling   
4.3.    Wind tunnel data aquizition   

6.       Open road testing  
16 mainly theoretical 

Albert Gascón o 
Xavier Urgell 

7.       Sports car aerodynamics 16 ABP  
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8.       Motorbike aerodynamics 16 ABP  
 

9.         Car test track 12 Practical UCAV Racing 
10.       Bike test track 12 Practical AVINTIA  

        12.       TFM     48   
TOTAL  240   

 

 

 

Racing practice experience 
 

 

 

The student interested in byke technology could take part of the Esponsorama-Avintia Moto GP 
Team events depending of the student performance and technical qualities. 

The World Byke Champioship will take 21 races around the world  that means Asia, Australia, North 
America, Europe, and according of the Moto GP schedule the students will assist to the Moto GP 
race as a student spectator because of the complexity of the job during the weekend race and in 
order to not interfere the team activities. 

The students will have a program of educational recreational activities with technical content which 
will be taught by the Avintia-Ducati team technicians according to the program that appears in this 
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brochure in the Racing Experience section, and after said experience they will be evaluated in such 
a way that can check the level of use of the lessons received about what is a real motorcycle Grand 
Prix, and the various activities that during a weekend of races must be carried out by the team's 
technicians. 

The students also will have the opportunity the developpe their own projects in the trial byke or 
during the trails sessions according the Avintia trail schedule and also according the quality of the 
projects. 

The students will be organized in geographic regions depending of their country situation and they 
will take part on the Moto GP Grand Prix practices according with the Avintia racing planning, and 
according of the Racing Project of every student. 

The student interested in Racing Cars will have the opportunity of taking part of the UCAV Racing 
Engineering on the CET Touring Spanish Champioship.  

During the championship the student will test the aero improvement solutions of the team car, and 
it will develop the TFM in different aerodynamic subjects. 
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Wind tunnel testing stage  

Depending of the Final Master Project (TFM) could be possible to organize a wind tunnel testing 
session according the staff agreement. 

Wind tunnel test costs are also included but travel and accommodation costs are not included. 
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Fees and Costs 
 

 The Master in Vehicle Aerodynamics has a cost of € 14.950 € including VAT, and the 
student must make a reservation by paying 10% of the total cost. This amount that will be 
discounted from the total amount 

 The rest of the costs will be paid through one of these two methods. 

a) A single payment for the rest of the enrolment discounted the reservation amount. 

b) In four instalments, discounting the amount of the reservation. 
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* See the special notes on page 16th . 

 

 

What does the cost include? 
 

 The costs of training, access to the platform, and availability of access to recorded classes 

are included for viewing outside of class hours, allowing students of different time slots 

access to recorded classes. 

 Also included are all the documentation of the course, as well as trips to the competitions 

to carry out the practices depending on the proximity to them. (See clarification of the 

practical topic). 

 Wind tunnel test costs and one day accomodation are also included. Fly tickets are not 

included 

 For the racing GP the travel from the student country to the moto GP race event the it is 

included. Internal travel and accommodation will be covered by the Esponsorama racing 

team. 

 For the Spanish racing championship internal travel and accommodation are included. 
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Racing Experience 

Moto GP competition experience 
 

 The races and the students who will go to each circuit to carry out real Moto GP Avintia 

Team Experience in a Grand Prix of the Moto GP World Championship will be defined 

according the geographical areas. 

 If some student would like to go to the moto GP event out of their geographical area the 

deplacement will not be included. 

 The student will have an advisor (Ernesto San Rafael) who will be his supervisor in each 

race, and to whom he must deliver a final report of the experience carried out with all the 

technical data obtained, and which will be evaluated by the staff of the Master. 

 The students will have the opportunity of testing their projects on the wind tunnel after 

the racing experience. 

 

 

 

 

 

 

Moto GP experience program 

Friday 

13:15 - 13:55 FP2 - Moto3 

* Visit Box 

14:00 - 14:55 FP2 MotoGP 

Visit Box 

Visit to the wall during training sessions on Friday in the MotoGP training ”to be on the wall 

in the“ canopy ”together with the mechanics to see how it works and the strategies that 

are followed. 
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15:00 - 16:00 

Hospitality food 

16:05 - 16:35 FP MotoE * 

* Visit box 

20:00 - 21:00 

Hospitality Dinner 

21:00 - 22:00 

Transfer to the Hotel. 

 
 

Saturday 

8:00 - 9:00 

Travel to the circuit and breakfast in hospitality 

9:00 - 9:40 FP3 Moto3 

* Visit box 

9:55 - 10:40 FP3 MotoGP 

Visit Box 

10:55 - 11:35 

Lunch at Hospitality 
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11:50 - 12:20 FP3 MotoE 

* Visit Box 

12:35 - 13:15 Q1 Moto3 

                       Q2 

* Visit Box 

13:30 - 14:50 FP4 MotoGP 

                        Q1 

                        Q2 

Visit Box 

15:10 - 16:10 

Hospitality food 

16:10 - 16:45 E-Pole MotoE 

* Visit box 

17:30 - 18:30 

Mechanical Chief Briefing 

20:00 - 21:00 

Hospitality Dinner 

21:00 - 22:00 

Travel to the Hotel 

 

Sunday 

7:00 - 8:00 

Travel to the circuit and breakfast at Hospitality 

8:20 - 8:40 Warm up Moto3 

* Visit box 

9:20 - 9:40 Warm up MotoGP 

Visit Box 

10:05 Moto E Race (7 laps) 

* Visit box 

11:00 Moto3 Race (22 laps) 

* Visit Box 
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12:00 - 14:00 

Lunch at Hospitality and guided tour either on foot or with the team's scooter vehicle or 

electric bike. 

14:00 MotoGP race 

Visit Box 

15:30 

Lunch at Hospitality and travel to the destination. 

 

P.S: 

On Sunday, if you are going to the airport, you have to assess how we do that. How do you 

know or you leave the circuit before finishing MotoGP or you have to wait a couple of 

hours. Theirs is that they wait and see how the whole circus is collected so the flights must 

be conditioned to this or flight the next day. 

 

* moto E only in GGPP where it runs. 

* The box in Moto3 can be a tent and in moto E it is always a tent 

 

 

 

Spanish Touring Car Championship CET 

 

 Students interested in practicing in this championship may attend the championship, which 

consists of 6 meetings with two races per meeting. 

 Attendance at CET races takes place in Spain, and therefore the student from another 

country must travel to Spain by their own means, and once there they will be moved by the 

UCAV Racing team to the meeting circuit with all expenses paid . 

 Depending on the number of students, a maximum of 3 students will attend each meeting. 

 To carry out this practice, the student must present a practice project that he will have to 

develop during the training sessions of the race, once analyzed by the team, and with his 

approval. 
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 The student will have an advisor (Ángel Luengo) who will be his supervisor in each race, and 

to whom he must deliver a final report of the tests carried out with all the technical data 

obtained, and which will be evaluated by the staff of the Master. 

Special notes: 

 They must also have their own computer means to be able to follow the classes by 

streaming, 

 They must also have CAD knowledge to be able to follow the classes and develop the 

teaching projects. 

 Availability of PC with i5 processor or higher, 8 Mb of RAM or higher, and CAD program 

with an update license are required.  

 Only the windows platform will be supported. 

 All students will sign a confidentiality contract by which they will be responsible for any 

type of information that is transmitted by any means to people or media outside the 

Master. 

 Likewise, and for competition events, they must sign an image transfer agreement only 

for the purposes of communication of the Master's activities. 

 Master's clothing pack with the logos of the Master, which must be worn at Master 

events when attending class, and when attending a Master's sporting event.  

 The organization of the Master reserves the possibility of changing or modifying these 

additional conditions without prejudice to the rest of the afore mentioned benefits. 

 The fly tickets from each student country to the moto GP race it is included. 

 The Moto GP race pass and accommodation cost it is included on the total master cost. 

 The fly tickets from each student country to the CET spanish championship race it is not 

included.  

 All the internal Spanish travel  for the CET races will be done by the UCAV Team and the 

accommodation cost it is included. 

 The fly ticket from each country to the wind tunnel location it is not included. 

In the case of needing more information or any kind of clarification, contact 

Master.Aerodynamics@ucavila.es 
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