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THE POLE LEONARD DE VINCI

Located within the business district of
La Defense, the Pôle gathers over 5500
students divided between 3 schools: EMLV
(Management), ESILV (Engineering), and
IIM (Internet and Multimedia) on a common
campus.
This diversity of formations, almost unique
in France, allows us to carry a large-scale
transversal project.

« Engineering, Management and
Design students learn to live
and work together beyond the
boundaries of their own curriculum »
Pascal BROUAYE

Managing Director
Association Léonard de Vinci

The Pôle Léonard de Vinci possesses
considerable educational infrastructures
which develop ambition. The students
benefit from a permanent human supervision
in teaching as well as in associative projects.

ESILV in a few numbers
1ST
POST-BAC SCHOOL
IN FRANCE

9TH
ENGINEERING
SCHOOL IN FRANCE
Usine Nouvelle 2019
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The president’s word
«Since 2013, the Vinci Eco Drive association’s objective has been to innovate
in electric mobility and allow its members to develop their skills through concrete and
ambitious projects.
For this 6th year, our projects ambitions have been highly reviewed in our 2
departments: the efficiency prototype and the Formula Student. With the optimisation
of our current efficiency prototype as well as the construction of a new, more efficent
prototype, we put in practise all of our acquired knowledge to carry out an ever more
ambitious performance. The year 2020 will mark the end of the conception phase
of the Formula Student. This ambitious project we carry will accelerate our evolution
towards a “research unit” operation mode developing electric vehicles. Thanks to these
innovative projects, our members can discover the requirements of the automotive
sector of tomorrow.
Vinci Eco Drive is an association gathering over 80 involved and passionate members
working together in multidisciplinary projects. Thanks to a mix of profiles between
managers, designers, communicators and engineers of the Pôle Léonard de Vinci
(EMLV, IIM, ESILV), the association has a start-up like atmosphere and offers a vision
of the future automobile. »
Julie Picot

President of Vinci Eco Drive
Student in 3rd year - ESILV

2020 OBJECTIVES

Formula Student
department

Efficiency Prototype
department

Design of a all electric vehicule,
combining speed and performance.
Pages 6-9.

Optimisation of our electric prototype.
Construction of a new prototype for the 2021
competitions.
Pages 10-13.
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THE VED ASSOCIATION

Julie Picot
President

Vital Septfonds
General Director

Léo Rondini

Partnership team
6 students

Victor Weill

Director of FS Department

Community Manager

Electronics

Electronics

5 students

5 students

Communication team

Composite study

Composite study

E-PULV - Optimization

Aerodynamic design

6 students

5 students

Vision X - Drivetrain

Drivetrain & mechanics

8 students

8 students

Vision X - Building

Vehicle Dynamics

5 students

10 students
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Yves Sergeant

Director of PE Department

5 students

5 students

5 students

A FEW NUMBERS

72 500 €
2019-2020 budget

13
2013
Year of VED’s founding

82

Races so far

3
Schools representated

Enthusiasts

6
15

Machines

Sponsors

16th/41
At the 2019 Shell Eco Marathon
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FORMULA STUDENT

Student Automobile Competition at the highest level
The Formula Student / SAE is a type of competition in which “formula like” single-seaters race
each other in various agility, endurance as well as design and engineering trials. The cars used
in Formula Student are quite diverse and call on numerous technologies.
This ambitious project is possible thanks to the experience acquired during the achievement of
our efficiency prototype.

«There are two really innovative forms of motorsport left :
Formula One and Formula Student»
Ross Brawn

Managing and Technical Director of Formula 1

Formula Student UK

Formula Student Germany

Silverstone circuit
100 teams

Hockenheim circuit
60 teams

Formula SAE Italia

Formula Student Spain

Balloco circuit
150 teams

Barcelona circuit
70 teams

800

Teams in the world

6

16 000

Students participating

80

Sponsors for each race

OUR AMBITIONS

In order to produce a performant Formula Student, we are using skills in composite
and electronics that have been acquired over the 6 years of working on the efficiency
prototype. Technical choices such as the use of 4 driven wheels with a cumulated power
of over 120kw (160hp), a 200kg structure (without the pilot), active aerodynamism
and the incorporation of a complete electronic management system of the slippage,
acceleration, turns and braking allow us to reach this ambitious objective.

5 teams for innovative projects
To achieve our goals, the Formula Student project has 5 specialized teams in different
domains. Each team is staffed by students in various academic years of their engineering
cursus. This transversality enables teams to share knowledge more efficiently from year
to year, driving progress and innovation.

Embedded systems

Composite material
structure

Active
aerodynamic
behaviour

Modelling

4 wheel drive
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OUR CHARACTERISTICS

		

VCU (Vehicle Control Unit)
The Vehicle Control Unit controls all of the
vehicle by taking advantage of data collected
by the embedded system. Custom algorithms
including torque vectoring and traction control
distributes power to each of the wheels.

		SUSPENSIONS
The goal of the suspensions is to optimize mass
transfer in corners, acceleration and braking to
obtain maximum grip. Keeping all traction at all
times is key to get the best acceleration, in all
situations. The suspensions also have to optimize
vehicle behavior for ease of handling.

		

FRONT WING
This wing is the first part of the car to encounter
air. Its impact is two fold: it adds aerodynamic
downforce to the front of the car to go faster
in corners keeping grip, and it it used to control
airflow over the rest of the car, to use other
aerodynamic devices more efficiently.
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MONOCOQUE CHASSIS
A composite monocoque chassis in carbon
fiber allows for a very light and rigid car. It is
optimized to be aerodynamic and ensure the
safety of the pilot.

REAR WING
It is an active aerodynamic element used to
keep the car on the ground when cornering
and has moving parts in a straight line for
limit the drag (DRS).

MOTORS
Four electric geared motors placed in the
wheels allow to have a car with four driving
wheels. The combined power of these engines
is 120 kW or 160 horsepower. They propel the
vehicle.

BATTERY
The battery has a capacity of 8 kWh and allows
to travel 22 km in race conditions. Assembled
with lithium-ion cells, they allow us to have a
high energy density. A battery management
system (BMS) ensures the security of the set.
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EFFICIENCY PROTOTYPE

E-PULV 2.3
The objective of this project is to achieve the most efficient electric prototype possible, with
which the association takes part in international competitions. To do so, the students of
the association work all year on the optimisation of the vehicle to improve our results in
competitions.
The average speed imposed during these competitions is
25 km/h. In order to improve our performance, we study
the aerodynamics of the vehicle, we reduce drag, we reduce
the vehicle weight and optimize energy management in
the car especially via a powerful electronic system.

3 731 km/L

Our unleaded 95 octane equivalent
record at the
Shell Eco Marathon 2019

34 kg empty
Cd of
0,14
In competition
for 3 years
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With the equivalent of 11 liters of
fuel, our prototype can go
around the world.

E-PULV Vision X
The Vision X is the new efficiency prototype designed, optimised and built entirely by
students of the association. Our new prototype will be more aerodynamic and, thanks
to our acquired technique of the use of carbon fiber, should have a total weight of no
more than 25 kg.
The ergonomy has improved compared to the E-PULV and
the wheels have been moved outside the body to reduce the
frontal area and the pilot’s ergonomy. This new prototype
should, from 2021, allow us to reach more ambitious goals
such as the top 5 at the Shell Eco Marathon, our most
prestigious efficiency competition.

Caracteristics
Composite
structure
Aerodynamic
fairings
Improved
ergonomy
Cd of
0,079

This new prototype will be
lighter, more compact and
more performing

Frontal Area
of 0,38 m²
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SHELL ECO MARATHON

LONDON - JULY 2020

The Shell Eco Marathon is an interuniversity
competition challenging students to design
build and drive vehicle as performant as
possible in terms of energetic efficiency.

«The first objective is to innovate
on the conception of the vehicule in
order to consume the minimum energy
needed to cover a given distance.»
Eurosport

This competition allows students in science,
technologies and engineering to design
efficient cars in order to develop their vision
of durable mobility.

30

Nationalities
represented
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Between students, academics, professionals,
companies, media and general audience, this
competition gathers thousands of people from
all over the world.

2 500
Students

200

Teams

CHALLENGE EDUC ECO

VALENCIENNES - MAY 2020

15

7

Media

International
manufacturers

27

Partners

The Challenge Educ Eco is an efficiency competition in which the objective is to cover 15km,
during which our energy consumption is measured. A ranking is made with the theoretical
distance covered by the vehicule with only 1 kWh of energy.

ALBI ECO RACE

ALBI - MAY 2020
The Albi Eco Race is a regularity, endurance and perfomance competition. It includes 3
distinct trials:
SHORT RUN

LONG RUN

SLALOM

The goal is to complete 5
laps at a given speed which
is set the day of the trial.

The goal is to demonstrate
the energy efficiency of
the vehicle by completing
a maximum number of laps
during 2 hours.

The
goal
of
this
challenge is to show the
manoeuvrability of the
prototype
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OUR KNOW-HOW
Modelling
The goal of modelling is to obtain a logical and physical model as close to reality as possible.
This allows us to:
- Develop the drive algorithm
- Simulate the behaviour of the electrical system
- Anticipate the behaviour of the car on the circuit

Specification

Model creation

Simulation

Conception
The computer-aided design (CAD) of our parts in 3D is a tool to obtain a complete assembly
of our vehicles in order to preview the interactions between components.
We can thus link the parts to simulation and digital manufacture softwares. Thanks to
parametric design, we can alter the pieces quickly, allowing us to accelerate our optimisation
process.
The
fast
evolution
of
our association has been
accompanied by an increase
in the number of adherents
and brings us to work
collaboratively. To do so
we use adapted CAD tools
to organise ourselves in a
“research unit” operation
mode.
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Simulation
In order to verify the design of our parts and assemblies, we conduct numerical simulations in
order to limit full-scale physical tests.
The aerodynamic simulations we carry out on our vehicles allow us to understand the behaviour
of the air around them. This allows us, depending on the need, to limit the drag coefficient, increase the downforce, and simply obtain an aerodynamic model of a vehicle without any wind
tunnel with a simple numerical model.
Mechanical simulations have two main
objectives: the first is to validate the
performance of a part or assembly and
secondly to optimize parts by reducing
their mass more often. Topological
optimization is one of the techniques
we use in particular to lighten our parts.
The use of composite materials reduces
the mass of our vehicles. As a result, we
have developed composite simulation
skills that allow us to validate and
optimize composite parts.

The simulations are a key element to
understanding physical phenomenons
applied to complex geometry
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MANUFACTURE / WORKSHOP
Vinci Eco Drive does not limit itself to the design process of the parts of its vehicles. Our
members realize the vast majority of the pieces. We also master the manufacture of composite
parts.
We also machine light alloy mechanical parts using numerically controlled machining centers.
In order to be autonomous, the members are trained on the different machining centers.

The proximity of the design office with our workshop allows members to understand the
manufacturing constraints quickly, to intelligently design mechanical parts.
Access to a manufacturing facility greatly reduces lead times and manufacturing costs.
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ELECTRONICS
POWER ELECTRONICS
We assemble our batteries so that they are perfectly
adapted to each track, reducing the vehicle weight to a
minimum. We also must include a battery management
system (BMS) in order to secure the internal chemical
reaction of each cell.
Our competitions require that we produce a full motor
controller. Thus, we conceive power circuits to fuel
the motor in an optimal way. Power electronics is a
complex area that requires using electronic, thermal and
electromagnetic simulation.

CONTROL ELECTRONICS
We also conceive all the control circuits, based on
powerful microcontrollers.

SENSORS

TELEMETRY

BUS CAN, I2C, SPI

DESIGN, MANUFACTURING AND TESTING
Once our electronic circuits are drawn, we can start
producing the circuit boards. We subcontract the
manufacturing of the PCBs and then solder our
components.
We can then proceed to numerous tests to ensure normal
operation of the boards in extreme conditions. Once the
tests are satisfactory, we can use the boards in the cars.
During field tests, we recover a large amount of data that
allows us to optimise race performance.
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SUPPORT OUR PROJECT
Our social networks

Instagram

8,000 followers

Facebook

3,350 followers

Yammer

6,700 students

Supporting Vinci Eco Drive is first of all being a part of a team with young students passionnate
about automobile and powered by a will to innovate. We offer a professional and personnalised
communication, bringing you closer to tomorrow’s talents.

3 types of partnerships

Communication

FINANCIAL

INTERNAL/EXTERNAL

SKILL PATRONAGE

EVENTS

MATERIAL

STUDENT POOL

2019/2020 budget
E-PULV 2.3
5,300 €

Vision X
13,800 €

Association
5,200 €
Communication
3,550 €
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Race fees
7,650 €

72 500 €
Formula Student
37,000 €

THEY TRUST US

All our partners allow us to go further in innovation
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CONTACT US

Let’s open the path to innovation

Community Manager
Victor WEILL
06 31 62 34 99

President
Julie PICOT
06 52 46 01 86

General Director
Vital SEPTFONDS
06 08 21 64 51

Join us on :

vinciecodrive.fr

contact@vinciecodrive.fr

@vinciecodrive

