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Curriculum at ESTACA 

 ESTACA welcomes exchange students during one or two semesters from the 3rd year to the 5th year in our pro-

grams taught in French or in English.  

 Students have the possibility to take French Language courses for Foreigners (FLE). 

 Our two campuses offer exchange: Paris-Saclay or Laval with different specializations: 

  Paris-Saclay: Specialization in automotive, aeronautics, space, and guided-transports  

    + Programs in English: AAD program, 5th year in Operation and Maintenance and Post- 

       Master ELS 

  Laval: Specialization in automotive and aeronautics 

 Exchange students have access to our internship and alumni data base. The internship with ESTACA are not al-

lowed within the exchange program.  

 International students can do a research project in our research labs. 

Few facts about ESTACA: 

 Curriculum in Engineering in 5 years 

 Specialization school in four sectors: aeronautics, automotive, space, and guided-transports  

 Two campuses: ESTACA Paris-Saclay (SQY campus) and ESTACA Campus Ouest (West Campus) 

 A personalized and innovating teaching which answer companies’ needs 

 Researchers involved in the curriculum  

Possible paths for exchange students at ESTACA*: 

 3rd year (Bachelor level) : 1st semester or 2nd semester or both semesters 

 4th year (Master level) : 1st semester or 2nd semester or both semesters 

 5th year (Master level) : 1st semester  

 AAD program in English (Bachelor and Master level) : 2nd semester  

 Possibility to do one year : 1st semester of the 3rd year or 5th year and 2nd semester AAD program 

* see details in the following pages / subject to change 

SQY 
Laval 





 6th 



 7th semester [32 or 34 ECTS] 

Courses offer for exchange students in 4th year 
Program in French: Campus Paris-Saclay and Laval 

from September to December 

From the 4th year, students need to choose 

one option: 

 Automotive 

 Aeronautics  

 Space  

 Guided-Transports  

Course 
Code 

Course Name Hours 
Language of 

Teaching 
ECTS 

CORE CLASSES 
DYSA41 Structural Dynamics 20h per semester French 3 

CTE41 Energy Conversion and Transfer 14h per semester French 2 

MMC41 Continuum Mechanics 20h per semester French 3 

MMPH41 Multiphysics Modeling 20h per semester French 2 

MCAE41 Modelling and Electrical Actuator Control 18h per semester French 2 

QUA41 Quality 12h per semester French 1 

GP42 Production Management 16h per semester French 1 

MANP41 Project Management 6h per semester French 1 

PROJ41 Transportation Engineering Project 5h per semester French 4 

INCOM41 Industrial Communication 18h per semester English 2 

C3P41 Professional and Personal Project 8h per semester French 1 

LVD41 French language class (Optional) 18h per semester French 4 

    175h per semester 26 
     

Option Automotive 
AUTM41 Automotive Engines Technology 10h per semester French 1 

AUMCA41 Car Race Engine 2h per semester French 0 

AUNM41  New Motorization 9h per semester French 0 

AUTTBV41 Transmission and gearbox Technologies 9h per semester French 1 

AUCM41 Engine Control (petrol and diesel) 15h per semester French 1 

AUGMP41 
Powertrain services (performances, emissions, con-
sumption and acoustics) 

28h per semester French 2 

AULAS41 Road holding (axles, suspension) 30h per semester French 3 

    103h per semester 8 

Option Aeronautics 
AERC41 Regulations and Certification 9h per semester French 1 

AESA41 Aircraft Structure 21h per semester French 2 

AESS42 Servitude Systems 20h per semester French 1 

AEAA41 Advanced Aerodynamics 36h per semester French 3 

AEHE41 Helicopters 20h per semester French 1 

    106h per semester 8 

Option Aerospace 
ESMS41 Space Mechanics 15h per semester French 1 

ESCCO41 Operations Command and Control 3h per semester French 0 

AEAA41 Advanced Aerodynamics 36h per semester French 3 

ESLAN41 Launcher Structure and Architecture 43h per semester French 2 

ESPS41 Solid Propulsion and Propellant Aspects 26h per semester French 1 

ESPL41 Liquid Propulsion 30h per semester French 1 

    153h per semester 8 

Option Guided Transports 
TGSYS41 Systems 33h per semester French 2 

TGIMRI41 Railway Track and Rolling Stock Interfaces  64h per semester French 5 

TGINFRA41 Railway Infrastructure 20h per semester French 1 

    117h per semester 8 



 8th semester [32 or 34 ECTS] 

Courses offer for exchange students in 4th year 

from January to April 

From the 4th year, students need to choose 

one option: 

 Automotive 

 Aeronautics  

 Space  

 Guided-Transports  

Course 
Code 

Course Name Hours 
Language of 

Teaching 
ECTS 

CORE CLASSES 
MEF42 Finite Elements Methods 30h per semester French 3 

EXPMEC42 Mechanic Experimental Practical Work 8h per semester French 1 

SHY42 Hydraulic Systems 12h per semester French 1 

ARCOM42 Real Time Operating Systems 16h per semester French 1 

MDCE42 Real Time Command 18h per semester English 1 

EXPSYS42 Systems Experimental Practical Work 8h per semester French 1 

GESE42 Management, Economics and Corporate Strategy 28h per semester French 2 

PROJ42 Transportation Engineering Project 5h per semester French 4 

ME42 

Electif (choose one of the following): Design and De-
sign Thinking; Smart City and Innovation; Marketing; 
Lean; Big Data and Cybersecurity; Innovation Manage-
ment; Futur 4.0  Factory and Industrie; Smart City and 
Service Design; Lean Manufacturing; Virtual Reality 

28h per semester French 2 

TECEN42 Industrial Communication 18h per semester English 2 

C3P41 
Professional and Personal Project (including 4 months 
internship) 

11h per semester French 3 

EVE42 School Life Involvement   French 1 

LVD42 French language class 18h per semester French 4 

    200h per semester 26 

     

Option Automotive 
AUFREI42 Braking systems 12h per semester French 2 

AUCV42 Automotive life cycle 24h per semester French 2 

AUHE42 Hybridization and electrification 20h per semester French 2 

AUVICOM42 Smart and Communicating Vehicle (VICom) 16h per semester French 2 

    72h per semester 8 

Option Aeronautics 
AEROPROP42 Turbojet Dimension Calculation 41,5h per semester French 4 

AEQV42 Flight Mechanics 26h per semester French 2 

AESM42 
Mobility inside ISAE group (choose one of the follo-
wing): Avionics; Navigation Systems; Flight Controls 

20h per semester French 2 

    87,5h per semester 8 

Option Aerospace 
ESGNC42 Guidance, Navigation and Control 42h per semester French 3 

ESPRL42 Launcher Program 44,5h per semester French 3 

ESEXL42 Operating 24,5h per semester French 2 

    111h per semester 8 

Option Guided Transports 
TGREG42 Regulations, Certification and Normalization 18h per semester French 1 

TGINF42 Railway Infrastructure (signal) 30h per semester French 3 

TGMR42 Railway Track and Rolling 49h per semester French 3 

TGCRFZD42 Design of the Railway Network in Dense Area 9h per semester French 1 

    106h per semester 8 



Courses offer for exchange students in 5th year 

 New Energies and Environment specialization (Campus Paris-Saclay) 

from October to February 

 Light Weight Vehicle specialization (Campus Laval) 

NEEC3P51 Professional and Personal Project  6,5h per semester French 2 

NEEMMOD51 Methodology for 0D/1D Modeling of Energy Systems  15h per semester French 1 

NEEMETRO51 Metrology Powertrain 9h per semester French 1 

NEETPEX51 Digital and Experimental Practical Work 60h per semester French 4 

NEECARB51 Alternative Fuels for Automobiles? 3h per semester French 0 

NEESOC51 Automotive in society 3h per semester French 0 

NEEEMI51 Impact of Technological Options on CO² Emissions 24h per semester French 2 

NEEDEP51 Remediation of Internal Combustion Engines 20h per semester French 1 

NEECOMB51 Combustion 28,5h per semester French 2 

NEECONT51 Engine Control 3h per semester French 0 

NEEMEL51 Mixture 21h per semester French 2 

NEETPMO51 Engine Lab 42h per semester French 4 

NEECHAI51 Powertrain Electrification 31h per semester French 2 

NEEGTP51 Training GT-Power: Hybrid Conversion Chain 12h per semester French 1 

EMAPROJ51 Transportation Project 12h per semester French 8 

    290h per semester 30 

 9th semester [30 ECTS] Exchange students need to choose one 

of the 12 following specializations. 

ALLC3P51 Professional and Personal Project  6,5h per semester French 2 

ALLMAN51 Project Management 12h per semester French 1 

ALLLEAN51 Lean Management 17h per semester French 1 

ALLPIND51 Industrial Protection 6h per semester French 0 

ALLRUP51 Failure, Fatigue, Damage 23h per semester French 2 

ALLPNL51 Nonlinear Phenomena 37h per semester French 2 

ALLMET51 Metallic Material 12h per semester French 2 

ALLMAT51 Materials and Behavior 14,5h per semester French 1 

ALLOPT51 Structures Optimization 36h per semester French 3 

ALLDYN51 Highspeed Dynamic 31h per semester French 3 

ALLSTR51 Thin Structure Modelisation 14h per semester French 1 

ALLHYP51 Mesh for Numerical Modeling by Finite Elements 16h per semester French 1 

ALLPLAS51 Plastic and Rubber 6h per semester French 0 

ALLCOMP51 Composites Materials 31h per semester French 3 

ALLPROJ51 Transportation Project 12h per semester French 8 

    264h per semester 30 

 Automotive Embedded Systems specialization (Campus Laval) 

ECOC3P51 Professional and Personal Project  6,5h per semester French 2 

SECOM51 Communication  7h per semester French 0 

SEMAN51 Project Management 7h per semester French 1 

SEIRE51 IT and ADAS 72h per semester French 6 

SESMQ51 Mechatronic Systems 43h per semester French 5 

SEMAS51 Model Based Software Engineering 51h per semester French 4 

SEIRAU51 Embedded Systems and AUTOSAR 50h per semester French 4 

SEPROJ51 Transportation Project 12h per semester French 8 

    248,5h per semester 30 



Courses offer for exchange students in 5th year 

 Sustainable-Mobility specialization (Campus Laval) 

from October to February 

 Aeronautic Architecture and Structures specialization  

(Campus Laval) 

ECOC3P51 Professional and Personal Project  6,5h per semester French 2 

ECOMP51 Project Management 9h per semester French 1 

ECOSAL51 Autonomy Fair 6h per semester French 0 

ECOENT51 Entrepreneurship in Mobility 32h per semester French 2 

ECOMOD51 Simulation and Modelisation of New Mobility Solutions 16h per semester French 1 

ECONUM51 Digital Tools for Mobility 21h per semester French 2 

ECOLO51 Mobility and Supply Chain in the Digital Era 20h per semester French 2 

ECOHAC51 Connected Mobility Hackathon 50h per semester French 3 

ECOOBJ51 Connected Objects and GIS for Mobility 45h per semester French 3 

ECOENE51 Mobility and Energy Efficiency 58h per semester French 2 

ECOELE51 Electrification of Traction Chains 52h per semester French 2 

ECOACV51 Life Cycle Analysis 18h per semester French 1 

ECODD51 Sustainable Development 17h per semester French 1 

ECOPROJ51 Transportation Project 12h per semester French 8 

    30 362,5h per semester  

 9th semester [30 ECTS] Exchange students need to choose one 

of the 12 following specializations. 

ASAPPRO51 Professional and Personal Project  6,5h per semester French 2 

ASAANG51 Technical English 15h per semester French 1 

ASAST51 Internship (N/A for exchange students) N/A French 1 

ASACOM51 Communication 6h per semester French 0 

ASAMA51 Project Management 12h per semester French 1 

ASACOUT51 Cost Management 12h per semester French 1 

ASACD51 Dimensioning Loads 12h per semester French 1 

ASACHA51 Structure Design selection (Drones, Military Aviation) 20h per semester French 1 

ASACEV51 Certification and Flight Test 6h per semester French 0 

ASAISC51 Systems Engineering / PLM Cell 12h per semester French 2 

ASAAC51 Cockpit development 21h per semester French 2 

ASADHF51 Desgin and Human Factor 9h per semester French 0 

ASAVIS51 Visits 12h per semester French 0 

ASABEE51 Beeplane Project 4h per semester French 0 

ASARUPT51 Rupture, Fatigue, Damage Mechanics 23h per semester French 2 

ASAPNL51 Non Linear Phenomenon 31h per semester French 2 

ASAMSM51 Thin Structure Modelisation 14h per semester French 2 

ASAMC51 Composites Materials 31h per semester French 4 

ASAQ51 Quality / Nondestructive Control 3h per semester French 0 

ASAPROJ51 Transportation Project 12h per semester French 8 

    261,5h per semester 30 



Courses offer for exchange students in 5th year 

 Propulsion systems Integration and on-board Energies  

(Campus Laval) 

from October to February 

 Avionics and Flight Controls specialization (Campus Paris-Saclay) 

 9th semester [30 ECTS] Exchange students need to choose one 

of the 12 following specializations. 

ACVC3P51 Professional and Personal Project  6,5h per semester French 2 

ACVAT51 Technical English 15h per semester French 1 

ACVMP51 Project Management 40h per semester French 2 

ACVETE51 Air Transport Economy 6h per semester French 0 

ACVVIS51 Visits 12h per semester French 0 

ACVCRO51 Robust and Optimal Control 28h per semester French 2 

ACVSMV51 Multivariable Systems  16h per semester French 1 

ACVSNL51 Nonlinear Systems 12h per semester French 1 

ACVTPE51 Experimental Pratical Work 12h per semester French 1 

ACVRC1 Communication Networks 19h per semester French 2 

ACVGEEE51 On-Board Energy Management Systems 16h per semester French 1 

ACVNAC51 Navigation Systems, Avionics and Cockpit 12h per semester French 1 

ACVSMSI51 System Maintenance, Integrated Observation System 12h per semester French 1 

ACVAMISC51 Integrated Modular Avionics, Cabin Systems 12h per semester French 1 

ACVCV51 Aircraft Flight Control System 36h per semester French 3 

ACVSCVSA51 
Specification, Design and Validation of Avionics and 
Flight Control Systems  

31,5h per semester French 3 

ACVPROJ51 Transportation Project 12h per semester French 8 

    30 298h per semester  

ISPEBC3P51 Professional and Personal Project  6,5h per semester French 2 

ISPVIS51 Visits 23,5h per semester French 1 

ISPEBOUV51 Professional Opening 11h per semester French 1 

ISPEBP51 Project Management 7h per semester French 1 

ISPEBACS51 Acoustics 24h per semester French 2 

ISPEBEPOLS51 Pollution Emissions 20h per semester French 2 

ISPEBAE51 Aero-Thermics 18h per semester French 1 

ISPEBEM51 Thin Elements (ABAQUS) 14h per semester French 1 

ESPEBEN51 On-board Energy 75h per semester French 6 

ISPEBNAC51 Nacelle 27h per semester French 2 

ISPEBCER51 Certification 21,5h per semester French 1 

ISPEBINT51 Integration 23,5h per semester French 2 

ISPEBPROJ51 Transportation Project 12h per semester French 8 

    30 283h per semester  



Courses offer for exchange students in 5th year 

 Aeronautics Embedded Systems specialization (Campus Laval) 

from October to February 

 Operations and Maintenance specialization (Campus Paris-Saclay) 

 9th semester [30 ECTS] Exchange students need to choose one 

of the 12 following specializations. 

EMAC3P51 Professional and Personal Project  6,5h per semester French 2 

EMAAT51 Technical English 15h per semester English 2 

EMAECO51 The Air transport and manufacturing industry 14h per semester French 1 

EMAVIS51 Company Visits 40h per semester French 1 

EMAREG51 Air Rules 25h per semester French 2 

EMACER51 
Airworthiness Management: from Certification to Ope-
rations 

21h per semester French 2 

EMASEC51 Air Transportation Security 16h per semester French 1 

EMAGDA51 Airport Operations 12h per semester French 1 

EMAGCA51 Airline Operations 24h per semester French 2 

EMAMAIN51 Maintenance 39h per semester French 3 

EMACAMO51 Introduction to Airworthiness Management: CAMO 18h per semester French 2 

EMAGDP51 Project Management 28h per semester French 3 

EMAPROJ51 Transportation Project 12h per semester French 8 

    30 270,5h per semester  

ECOC3P51 Professional and Personal Project  



Courses offer for exchange students in 5th year 

 Orbital Systems and Entry Vehicles (Campus Paris-Saclay) 

from October to February 

 Conception of a Guided Transport System and Maintenance for 
Rail and Urban Transports (Campus Paris-Saclay) 

 9th semester [30 ECTS] Exchange students need to choose one 

of the 12 following specializations. 

cSOVRC3P51  Professional and Personal Project  6,5h per semester French 2 

SOVRVIS51 Company Visits 14h per semester French 1 

SOVRSO51 Orbital Systems and Engineering System 37,5h per semester French 4 

SOVRDEB51 Debris and Risk Environment 18h per semester French 1 

SOVRCS51 Orbiting Satellite Conception 58,5h per semester French 5 

SOVRAI51 IT Architecture 16h per semester French 2 

SOVREX51 Operation 10h per semester French 2 

SOVRAM51 Aerodynamic and Materials 37h per semester French 3 

SOVRGNC51 GNC 18h per semester French 2 

SOVRAS51 Suborbital aircrafts 3h per semester French 0 

SOVRPRO51 Transportation Project 12h per semester French 8 

    230.5h per semester  30 

TGC3P51  Professional and Personal Project  6,5h per semester French 2 

TGISFI51 Japanese Vision 4h per semester French 0 

TGIRIS51 International Railway Industry Standard (IRIS) 8h per semester French 1 

TGGTF51 Railway Tunnel Management 9h per semester French 1 

TGMANR51 Risks Management and Project Management 12h per semester French 1 

TGMAN51 Human Management 15h per semester French 1 

TGRS51 Social Relations 6h per semester French 0 

TGECO51 Transports Economy 14h per semester French 1 

TGVO51 Operator Vision 6h per semester French 1 

TGRPV51 Problem Solving / Validation 12h per semester French 1 

TGCS51 Characteristics of Guided Transport Systems 12h per semester French 1 

TGCPT51 Design of a Transport Plan 9h per semester French 1 

TGGOT51 Operational Management of Traffic 10h per semester French 1 

TFGMMR51 Maintenance of Rolling Stock 30h per semester French 2 

TGPROJ51 Transportation Project 12h per semester French 8 

One option to choose from:    

System Design    

TGCMR51 Rolling Stock Design 50h per semester French 4 

TGSTT51 Transversal Specific Techniques for Design 52h per semester French 4 

Operations and Maintenance    

TGE51 Operation 37h per semester French 4 

TGM51 Maintenance 48h per semester French 4 

    258h per semester 30 





Post-Master Embedded Lighting Systems 
Program in English: Campus Paris-Saclay 

 1st semester [45 ECTS] 

from September to February 

Embedded Lighting in the industry (35h—2ECTS) 

 Awareness of embedded lighting industry 

This program is available to Master students (5th year). Limited places. 

Fundamentals of Embedded Lighting (120h—12ECTS) 

 Fundamentals of optics for lighting. 
 Fundamentals of photometry for lighting. 
 Model bases systems engineering and functional  

safety 
 Fundamentals of modeling  of mechatronic lighting 

systems 
 Design in automotive lighting systems 

Advanced optical design of lighting systems (48h—6ECTS) 

 Light sources: properties & performances, 
integration, reliability 

 Computer aided photometric design of illumination 
systems 

Advanced engineering and integration of lighting systems 
(72h—9ECTS) 

 Integration of system and process environment 
constraints 

 Modeling and simulation 
of a mechatronic lighting system 

 Embedded data systems 

Visual aspects and cognitive vision with advanced  
Simulations (48h—6ECTS) 

 Characterization of surfaces and of their aspect, 
advanced photometric simulation of surfaces 

 Physically realistic and real time rendering of  
appearance, visual and cognitive aspects in relation 
with design 

Transversal Project (80h—10ECTS) 

The ELS training program has been engineered and is 
delivered by academic and industrial faculty members 
selected for their know-how and expertise in the various 
domains identified by the industrial founders of the ELS 
Chair. It is organised as an academic semester followed 
by a 5 months internship and the writing of an industrial 
thesis in a company. 

An innovative program with the best of 
Academic and industrial partners: 

PSA, Renault,  
Automotive Lighting, Valeo. 



Post-Master Aeronautical Operations and Maintenance 
Program in English: Campus Paris-Saclay 

 1st semester [45 ECTS] 

from October to February 

Air Rules (28h—3ECTS) 

 ICAO, FAA and EAA regulations presentations 
 Introduction to REACH 
 Introduction to NDI 

This program is available to Master students (5th year). Limited places. 

Air Safety and Security (16h—3ECTS) 

 Risk Management 
 Current regulations and possible evolutions 
 The lessons learned process 
 Airline security and safety 

Certification and Airworthiness (30h—4ECTS) 

 Initial Certification process (4EASA 1 FAA) 
 Modifications Management 
 Airworthiness Management 

Airport Operations (12h—1ECTS) 

 ATM / Airport operation links 
 Airport operations 
 Slots regulation 

Maintenance Program Description (27h—4ECTS) 
 Applicable regulations 
 The MRBB process 
 Maintenance documentation 
 Maintenance program design 
 Cost Management 
 Introduction to ILS 

The modern air transport industry needs engineers who 
have more than the traditional technical skills.  
The airlines need to ensure global security at an affordable 
cost. Their engineers need a global view of the legal and 
economic environment as well as an in-dept understanding 
of operations and maintenance processes in order to cope 
with a growing international competition and a complex 
regulatory framework.  
The program is organised as an academic semester fol-
lowed by a 6 months internship and the writing of an indus-
trial thesis in a company. 

An innovative program with the best of 
Academic and industrial partners: 

Air France (Airline & MRO), Airbus Group, 
ADP (Aéroports de Paris), Zodiac Aerospace. 

The Air Transport Market (19h—2ECTS) 

 The Air Transport Business 
 Air Manufacturing Business 
 Airline services 
 The Airline / Manufacturer relationship 

Airline Operations (24h—4ECTS) 

 Reminder of the main l



ESTACA Summer Program – CFD Applications in Aeronautical  Engineering  

Program in English: Campus Paris-Saclay 

 Summer semester [10 ECTS] 

In July 

Learn and operate 

CFD (Computational Fluid Dynamics) 

tools to understand and predict 

aeronautical systems performances 

and behavior. 

Aeronautical History (1 ECTS) 

Fluid Mechanics (1 ECTS) 

Computational Fluid Dynamics (4 ECTS) 

Introduction to Turbulence (1 ECTS) 

Aerodynamics (3 ECTS) 

This program is available for Bachelor or Master students (3rd to 5th year). 

 Conference: Global Air Transport Market (3h) 

 Until the interwar period (3h) 
 Until our time (3h) 
 Company visits (6h) 

 Fluid Statistics (3h) 

 Kinematics of fluids (3h) 
 Elementary fluid dynamics (9h) 

 Basic concepts (4h) 
 Statistical Description of turbulent Flows (4h) 
 Wall-bounded Flows and Free Jets (3h) 
 A glimpse at simulation of turbulent flows (3h) 

 Inviscid, Incompressible Flow (7h) 
 Inviscid, Compressible Flow (7h) 
 Viscous Flow (6h) 

 Computational Fluid Dynamics (6h) 
 Heat Transfer (3h) 
 Matlab CFD (6h) 
 CFD with STAR-CCM+ (12h) 


