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An interdisciplinary team of elecrszc')hfléé,i
software, hardware, purchasing and product
management was founded in January 2018

with DEUTZ and Torgeedo colleagues.
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DEUTZ Advanced Drive Systems
Electric & Hybrid
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DEUTZ Advanced Drive Systems

Strategy - Markets/Segments/Applications

<56kW (fork lift
trucks, telehandlers,
etc.) —_—

Starters & selective replacement of Full replacement of mechanical
attachments attachments (e.g. tractor, etc.)

Diesel downsizing Diesel downsizing for larger
for small equipment equipment >56kW (Roller, etc.)

2

®
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Compact equipment and material Small constructionand |
handling <37kW residential equipment <56kW
Wheelloader, etc. Lawn mowers, etc.

Small rollers, Forklifts, etc. Compact utility tractors, etc.
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Diesel downsizing for larger

equipment >160kW

Small construction and
agricultural equipment >56kW

Telehandler, small tractors,
excavators efc.
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DEUTZ Advanced Drive Systems
Components & Modularity (48V or 360V)

MECHANICAL

Transmission

HYBRID DRIVE

Batery

SCALABLE

TCD 2.9
TCD 3.6

SCALABLE

SiiCEl ELECTRIC DRIVE

SCALABLE SCALABLE

E-Motor

®
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Features for
driving & working:
= Boost

= Stop/Start

= Recuperation

= Electric driving

Operation

= Electric auxiliaries
= Qperating range

= Qperating time

= Charging rate

= Average load

On-board power
12V [ 24V [ 48V |
230V AC

Power need (x kW)

20.02.2019 <



. Fachtagung

0. Februar 2019

DEUTZ Advanced Drive Systems "y"fbm“ha
INTERMAT 2018 - Trade Show Prototype Sl =Y

AT

High voltage hybrid system

TCD 2.9 stage V (55,4 kW without SCR)
Intermediate flange gear with integrated clutch
Electric motor and power electronics

High voltage battery package

Features
boost
battery charging

pure electric operation
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DEUTZ Advanced Drive Systems Anme.,m.mzitsmasch@@m
48 V Hybrid System

Downsizing with comparable Size

Downsizing TCD 3.6 (75kW) to TCD 2.2 (55,4kW) Electric motor linked via intermediate flange gear

plus electric motor (20 kW peak) at comparable space - High torque transmission

claim and costs _
= Flexible mounting

= High gear ratio

Comparison TCD 3.6 (grey) to TCD 2.2 Hybrid (red)

Technical concept to link the electric engine
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Installation 48V Hybrid System . Gitixe

TCD 3.6

48V battery Engine controlunit  DC/DC 48V/12V
r

Hybrid TCD 2.2 with 48V system

Gearbox (ZFG) & clutch 18kW E-motor
& power electronics
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Advantages of the 48V Hybrid System

DEUTZ Market Pos

Matched performance level

application load scenario
substitution potential TCD 3.6 by TCD 2.2 hybri

TCD 3.6 - 74 kW - telehandler load cycle

——TCD 3.6 - 74 kW - average utilisation

—— TCD 2.2 - 56 kW - peak torque curve
====TCD 2.2 - hybrid - continuous power
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rformance

Downsized IC, improved fuel consumption at the
same maximum pe

speed / rpm
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Installation 360V Battery Electric System i =S

Battery module

installation frame/
underride guard

cooling unit :
360 V Cube battery module vibration dampers

360 V Cube

charger
box

3x DC/DC converter

power
electronics

interface to
hydraulic pump

electric motor
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DEUTZ Market Positioning
Modular Product KIT

Offering Power from clean Technology

DEUTZ Modular Product kit offers maximum standardization
to fit customers applications

DEUTZ Modular Product kit is the base for future machinery
architecture

DEUTZ scalable IC engines, Electric motors, battery sizes &
packages allow to individualize along applications

DEUTZ Modular product kit support downsizing on IC engine
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Exhaust Aftertreatment

Exhaust Aftertreatment

Stage V: DPF + SCR
Tier 4:DOC + SCR ==
DPF
@ Stage VICNIV: DPF DOC
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EMISSION

Crf)ﬂl’\l?d
Tier 4: DOC * Downsized Emission

After Treatment
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Vielen Dank fur lhre Aufmerksamkeit!

Kontakt

Dr. Markus Muller

Senior Vice President Product Development &
Technical Customer Support

Be T AC A NEW DYNAMIC
OttostraRe 1 \
D-51149 Cologne Germany — /

+49 (0) 221 822 4360 .

\_/,
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