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Disruptive Technology: electric in-wheel motors

present future

Solving the pain

Increasing the range
Reducing the weight and number of components
- Enabling attractive and driver friendly design
o Reducing the price of vehicle design, its production, operation and maintenance



Elaphe in-wheel technology

Elaphe compact car motor Elaphe compact car motor

Competitive advantages

The highest specific torque on the market
Over 93% energy efficiency

High power and low losses

Lower weight and compact design



Elaphe M-700, compact car motor

700 Nm peak, 400 Nm continuous

Only 24 kg of added weight

Possibility of integrated drum brake

Fits inside 15" or 16“ rim

Dedicated low cost, high power 100 V inverter or 400 V system
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Elaphe M-1100 heavy duty motor Shippment of M-1100 motors assembled with rims and tires

1100 Nm peak, 700 Nm continuous
Robust design
Heavy duty attachment points and high load automotive bearing
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Some showcase Elaphe in-wheel powered cars

2005-2009

Two-wheelers, ]

Important for testing.
In use for many
years...

Architecture Key facts

> Fully electric
> Different rotor and rim concepts

> 140 Nm of torque
> Only 9kg of mass with rim included



Some showcase Elaphe in-wheel powered cars

k Chebela, 2011 J

Cooperation with
Oprema Ravne
Company

Architecture Key facts

Fully electric 2x300 Nm of torque
Two in-wheel motors in rear wheels For bottom up developed vehicle
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Propulsion Technologiesv

Fully electric 2x700 Nm of torque
Two M-Type in-wheel motors in rear Fits around existing parts
wheels Elaphe demonstration and testing vehicle



Some showcase Elaphe in-wheel powered cars

{ Directus, 2014 l

L . —

NANOTEST

Bt At 1 Dwniy Dot

i
4 TEOINBOE oNveRslr
Oz NSaTEC
=== 3Ftaunhofer

‘,_A‘ /
‘lu;i;é‘,'ﬁ‘&w}f“- — haunh'c}{:\
- - \ g — T
B N : "7".@ ’H_ﬁ\\ ® s \_/ : V4
- 'y T \\\"z' E“*_.“ ' '\_\I , - - o
— B\ Yelaphe =

Prepstsen 1
Vihoea ey

n Union‘s Seventh |

-~ )
project has received funding from thi hropea
me for research, techi logical development and

sement number 313980

Key facts

2x1000 Nm electric torque
Over 93% efficiency
150 km/h top speed

Architecture

Diesel-Electric Hybrid
Front ICE drive and rear direct EV drive



' HYCAT, 2012 }

Diesel-Electric series Hybrid 4x1000 Nm of torque

Four in-wheel motors 45% slope climbing with one wheel only



Ardenner, 2015

Cooperation with

N Mattro Mobility
revolutions

Fully electric 2x700 Nm torque

Two in-wheel motors in front tracks Elaphe 600 Arms, 100 V controllers
Turning by torque vectoring
Series production in 2016



Track record
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Growth Elaphe motors in types
and power over the years

2006

Tried, tested and proven

According to international standards, safety of the key importance
Durability tested on the bench and on 10 different vehicles




Patented Elaphe technology
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Some equations and drawings
from Elaphe patents

Your business is covered by Elaphe IPR
- Patented electromagnetic topology
- Patented mechanical design
- Several new patents in the pipeline
o Over 2000 competitive patents analysed




Spacesensing IWM Vehicle
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Spacesensing IWM Vehicle

\System Configuration
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Spacesensing IWM Vehicle
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Spacesensing In-wheel Motor Test Platform
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7| 2,600 x 1,560 x 1,500 7= 24 Elaph M700
=N 1,670 SE =5 (2MAl/zT) 33 kW / 45 kW
ZH /=) 1,300 / 1,300 SE E3(RMAl/ZIT) 400Nm / 700Nm
At 190 TS A 100 V
Overhang(H/%) 495 / 435 2 M 4
A2/ gE2 29° /371° PN LFP300AHA
23S0l 1 Nominal Voltage 3.2V
ELO[ 01 255/50 R17 =i 300 Ah
= 7.5) R17 ODC 100 A
SIIHEA Multi Link with Coil Over SABS MDC 600 A
M= &R In-Motor Drum Brake
EASSIIS PN Rack & Pinion with MDPS
S (NVW/GVW) 900 kg / 1100 kg
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Spacesensing In-wheel Motor Test Platform
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Spacesensing In-wheel Motor Test Platform
(=] L gl M A

MDPS (Motor Driven Power Steering) Module

In-wheel Motor

Rack & Pinion Gear Box

Steering Ratio 11 : 1
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Spacesensing In-wheel Motor Test Platform
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Spacesensing In-wheel Motor Test Platform
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Spacesensing In-wheel Motor Test Platform
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Spacesensing In-wheel Motor Test Platform
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Spacesensing IWM Vehicle

_\Other projects
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Spacesensing IWM Vehicle

\Other projects

Passenger Cars
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