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Megatrend

The new urban world

‘The earth reaches a momentous
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Megatrend: local Air pollution in urban areas
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29 billion tones of CO,/Year

Agriculture
9%..,

Commercial &
Residential
12%

Electricity
29%

Industry
21%

U.S. Environmental Protection Agency (2017). Inventory of U.S.
Greenhouse Gas Emissions and Sinks: 1990-2015.

SENSEable City Lab, MIT
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Roland Berger vision after 2030

Automotive 4.0

The convergence of connected, shared, automated vehicles will result

in a new reality that is more about how people are moved than what
moves them

+760,000 units

Annual US sales could grow by 760,000 units to support Mobility-on-Demand
services, even as the parc drops by 49 m
p-21

-USD 192 bn

Traditional OEM addressable markets will shrink, but new revenue pools of
USD 113 bn from Mobility-on-Demand services and USD 79 bn from low cost
pod manufacturing present large opportunities

p-28
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Emission from Well to Wheel - Cradle to Grave.....

Product life cycle \
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Report from the Union of Concerned Scientists
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Famoso veicolo elettrico USA

« 100 mila km prima di iniziare a risparmiare

« 2000 batterie (da smaltire e ri-costruire), 50 maggiori produttori
In Cina, terre rare da Cina

« 700 kg zavorra
« (Cattivo NVH

* Neppure fun-to-drive: accelerazione elevata ma per poco
tempo!
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Influencing factors

California
leads the nation
in electric car

=

Electric Vehicle
Charging Station

G Mastinu, Assolombarda, 26 ottobre 2017 POLITECNICO MILANO 1863




Price band ($)
140,000

3

Tesla Model X
2015

—
Y

120,000

1

Tesla Roadster
2008

100,000 ‘
Tesla Model S
80,000

BMW i3

Nissan Leaf “i/w

e-golf
i 20

% . Tesla Model 3

Kia Soul N
Mitsubishi i-MIEV 2015 Chevrolet Bolt |
2012 - e-range (miles)

L

1

60,000 -

i

0 50 100 150 200 250 300

G Mastinu, Assolombarda, 26 ottobre 2017 POLITECNICO MILANO 1863




RECORD MONDIALE DEL POLITECNICO DI MILANO,
SHELL ECO MARATHON, LAUSITZ, 2011

ENERGY kWh

RANGE km
SAE Paper # 17M-0147/2017-01-0389

SAE INTERNATIONAL



Market: PRODUZIONE VEICOLI 2016: 95 min!

01/ 20
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(Source: Navigant Research)
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VEICOLO ELETTRICO ETERNA PROMESSA

PORSCHE
1898

IDENTIFICATO UN IMPORTANTE FATTORE DI INSUCCESSO
DEGLI Evs
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EVS30 — Stoccarda, Ottobre 2017

Messe Stuttgart

—yy October9-11, 2017 i @3\

Co-located with BATTERY+STORAGE and f-cell

For visitors | For exhibitors | For journalists Your search phrase Q

- ‘ e EVS30 - Elctric Vehicle Symposium & xhibition
o Look forward to elect! 2018

www.elect-expo.com

EVS30 - the Electric Vehicle Symposium & Exhibition, held October 9-11,
2017, was the most important industry meeting point for the entire
electromobility industry. Manufacturers, users and decision-makers could
get the latest picture of all forms of electric mobility in Stuttgart and
discuss new trends and possible uses of electric power transmission.

V e I

M A

Partners and Sponsors

jzmae prew  E L pamier @ B

Messen und Kongresse GmbH

g ok i Baden-Wiirttemberg Invel

G Mastinu, Assolombarda, 26 ottobre 2017 POLITECNICO MILANO 1863




COMPONENTS TOO HEAVY |

Battery technology Light weight engineering Improved aerodynamics

* SDIBS- Samsung batteries BMW i3 Tesla Model s
launched in Frankfurt Carbon fiber body Drag coefficient 0.24
Auto-show 2017

* lithium-sulphur technology
from OXIS Energy

* Magnesium batteries by
Toyota

Fisker Karma Tesla Model 3
Aluminum space frame Drag coefficient 0.21

G Mastinu, Assolombarda, 26 ottobre 2017 POLITECNICO MILANO 1863




Design solutions to improve range

Complex system optimization Research project under Horizon 2020

& =#

ADEPT

ADvanced Electric Powertrain Technology

Electric motor
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Power electronics / //

@\ Thermal j;;;;
)) SEVENTH FRAMEWORK
PROGRAMME

Battery NVH

In-wheel motor electric vehicle design optimization

G Mastinu, Assolombarda, 26 ottobre 2017 POLITECNICO MILANO 1863




INDUSTRY 4.0 E VEICOLO ELETTRICO DIGITALIZZATO

INDUSTRY 4.0
E PRODOTTI AUTOMOTIVE
PER VEICOLI ELETTRICI
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Industry 4.0 Digitalizzazione di prodotto e processo

DIGITALIZZAZIONE

&
PRODOTTO & PROCESSO
S
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Progetto CLM: INPROVES 7.5 min

Cluster Lombardo della Mobilita
Lombardy Mobility Cluster

©) brembo

+ 2 UNIVERSITA’ + 4 PMI
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leri: prodotto & processo
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Oggi: prodotto & processo con digitalizzazione

Industria 4.0: Le tecnologie abilitanti

-~

Advanced Manufact. ("':..

Solutions 3
wem . .

a:ﬁ:;:;uring '.‘.i » Stampanti in 3D connesse a software di sviluppo digitali

Augmented
Reality

+ Robot collaborativi interconnessi e rapidamente programmabili

-66 * Realta aumentata a supporto dei processi produttivi

. . * Simulazione tra macchine interconnesse per
Simulation L ] .
ottimizzare i processi
ﬂ::izg:talf [ | | * Integrazione informazioni lungo la catena del valore
Integration ] | dal fornitore al consumatore
Industrial . + Comunicazione multidirezionale tra processi produttivi
Internet I|[L. e prodotti
- Cloud e + (Gestione di elevate quantita di dati su sistemi aperti
B S
: Cyber- - L i . )
security * Sicurezza durante le operazioni in rete e su sistemi aperti
Big Data and |:’1‘ » Analisi di un’ ampia base dati per ottimizzare prodotti e processi
. Analytics . produttivi
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Esempio: veicoli elettici, autonomi & connessi + Industry 4.0

Photo Seurea: USDOT:

VEICOLI AUTONOMI «INNERVATI»
INDUSTRY 4.0 COME ABILITATORE DELLA NUOVA TECNOLOGIA
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Thank you!
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