| ENGINEERING eOM_I]:T FH |JOANNEUM

University of Applied Sciences

a lightweigiht antlaftortaide148\irhavehicle

. ‘

| ‘
University of Applied Sciences l

ByMartin Gossar ECGMobility 2019
Thanks toWolfgang KrieglerUAS/FH JoanneunThomasLechner UAS/FH Joanneum Vienna, Austria
Dietmar Hofer MagnaSteyr, HenningSommer MagnaSteyr 11" November2019



‘ ENGINEERING eauj_ET FH |JOANNEUM

University of Applied Sciences

a lighiweigint antlaftortaidte148\Virbavehicle

Content

CULT &CULProject
CULT¢ weight reduction
CULT &eCULTF powertrains

Energy Consumption &
Driving performance

Life Cycle Assessment
Summary and conclusions




ENGINEERING CU LT FH IJOAI\!NEUM
boundaries and targets

BasicCULT project targets co, [g/km]
(MagnaSteyD 0 Aston Martin
Smart Cygnet

A CNGpowertrain Ja - m_é"’\
A Best in class fugonsumption 100 Ol B ° o el

lowest CQemissions PHonG TataNano 2K ARQ moyota IQ
A Lightweight chassiglesign Mitsubishi
A Affordable vehicle ‘ FMIEY
A Accelerationas benchmark 50

A Top speedadequate for f’
usage on motorway
A Premium look and feel wﬁce €
A Safetyas benchmark |
A Comfortas benchmark c 000 0000 15000 25000

A Rangeof 400km (using CNG powertrain)
A Production ~ 30.000nits per year

Source: Magna Steyr

Relentless light weight design for best in class,C@missions
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holistic weight reduction approach

Weight reduction strategies

Base 900 kg

wlntegration of functions
(cancellation of parts)

wNew materials

(selective use of lightweight materlals,
app.-100kg

wDownsizing BN
(& use of secondary effects) w

app.-120kg

Weight reduction up to 300 kg

Target weight CurbWeightachieved 680 kg
600 kg

Engine: 660 cm?3

Source: Magna Steyr
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lightweight body

Sandwich Parts
CRP Thermoset 5%

8% Al-Profiles

GRPThermoplastic 0
(Organosheex 27%
10%
Steel
7%
Al-Castings Al-Sheet
17% 26%

(relatedto weight)

Source: Magna Steyr

Multi material light weight design body with 147 kg, doors & closures 62
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CNG powertrain

Concept: only the combination of powertrai

solutions and lightweight design leads to be
possible COreduction

Key components:
o 3-Cylinder direct injection 660cm3 CNG

Q% engine

¥ B D R g o AMT automated manual transmission
tehd BBy =7 Smart
s __._,// Source: TUV’m ( )

ez 0 Beltstarter-generator linked with
transmission input shaft

Hybrid functions supported:
Engine o Stop & Go
Clutch o Generator management &

>
Transmission — Recuperation
s . > B !
Startari. > 0 Boosting

Generator o Electrical driving at low speeds

Combustion —>

Inieiee I




ENGINEERING eCUL_prOJeCt

FH |

boundaries and targets

NeweCULPproject at UAS FHoanneum
with additional targets:

A Student projectc involving vehicle engineering deph
FH/UAS Graz

A Gainingpracticein EVs

A Learn the outcome of theombination of a super light
weight vehicle and an electrified powertrain

A 1dentify theoptimization potential of each component

A Develop further researches

JOANNEUM
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A student project for gaining experience with electric powertrains

Source: httpg/pixabay.com/en/brightbulb-careerclimbinglight-285512@
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energy consumption comparison

energyconsumptionvs.weight
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Weight defines directly the energy consumptiolr emissions
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electric powertrain architecture

Reduction Gear

i

E-motors

n
=} 2 inverters

l SourceRenault

Battery

Renault Twizy vehicle with rear

electric powertrain and batte lue
eCULT Vehicle . D)

Performance goals, availability and cosis main driver$or the decisions made
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electric powertrain architecture

Virtual modelshowing in green
the two 48V motors

Real engineeompartmentwith
an entwined arrangement due
to preferred direction of the
transmissions



