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Electric System Integration/ BESZRFEERL
Agenda/ X2

» Short overview Bosch General Aviation Technology (BGAT)

» Electric Propulsion System Integration
» Pure Electrical
» Hybrid
» Hybrid integrated
» Proposal for work packages

» Future prospect: Next Generation Electronic Control Unit

» Studies and potential products which could be transferred from Automotive
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Bosch Aviation Technology
General Information / 8%

» Bosch General Aviation Technology (BGAT) was founded in 2008 as legal entity in Vienna, Austria

» Since 2017 North and South America market will be served by Bosch Aviation Technology LLC
(BATC), located in Novi, Michigan

» BGAT/BATC offer services and products based on existing Bosch Systems for General Aviation

» Bosch offers potential for synergies between the automotive and the aviation industry, according to
the principle ,Aviation meets Automotive*

» Benefit from those synergies!

Bosch General Aviation Technology GmbH | BGAT/GM | 8/11/2017 N
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Bosch Aviation Technology
EN9100 Certification
EN9100 TAIE
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BUREAU VERITAS

Certification

Certificate

avrarded o

& BOSCH
Invented for life

Bosch General Aviation

Technology GmbH
Gdllnergasse 15-17
A-1030 Wien
Austria

Burean ¥entas Certification certifies that the Managetnent System of the above
organisanion has been assessed and found to be in accordance
with the tet'iuih:ruel'lbi of the standards detailed below.,
The assessment was performed in eompliance with EN 9104-001:2013.

Standard
EN 3100:2009
(based on 150 9001:2008 and technically eguivalent to AS 9100C and JISQ 9100:2009)
Scope of supply

Sales of Products and Services for Aviation

Ao v U coubawe, sausikae aetion o the spaniasba’s Management Sgston, s comi e i valid oo
Tasve Date: 02.01.2015 iy Dz 01.01.2018

T vk this ek P validiey mon mar eoatace st Vo s Ceclifeslon. Fasther danearions comeding cthe soape of dhis o st
=nd e aplialality of the hanagement Suse

Dlyumemnents vay me nhtaied By conaullg tae ergrisnion,

(( pAKKS @&U A4

TortE T Bautsche
Tt fratiogHanager Akreditierngzstelle
3 DM 1ED24- 0200
Heitee Do 27.12.2015

srmiat: s DEQOS659-1

Bureau Verltzs Certifleatlion Gemmany SrbH
“ariaskal +-0-21078 Hamburg
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Bosch Aviation Technology

SN

1. Pure Electric Propulsion Architecture / ZEFBEHER K55 2944
Pilot Thrust Lever/ "K{THE

o ’

Vehicle Cont?ol Unit

KT RS
a8 ;

e

- )
R ]_ - .
N ety : -
El. Machine(s) + Inverter +
DC/DC HV-Battery System

FEH + 3 ER + BB Hhas BERIBRS
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Bosch Aviation Technology
2. Hybrid Propulsion Architecture / JEREII R FEE

Pilot Thrust Lever/ K{THEFF

< > Co;bustlon Engine

Vehlcle Control Unit

PIRAHL
E’%?fﬁﬁ%”ﬁ% Englne Control Unit
/ J-L?Ir&ﬁ]a%
*:su_ ey ’ i s
g = “ﬁ;‘ S ’
El. Machlne(s) + Inverter + v
DC/DC HV-Battery System
BN + 1H30ER + BEimEmiLites BIEEIRRS
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Bosch Aviation Technology
2. Hybrid Propulsion Architecture integrated

Pilot Thrust Lever/ K{THEFF

a&?ﬁé :
s . < > CoEBustion Engine
Integrated Control Unit (redundant) POIAHTL
EEREHIES (IR )
Ay ; X
| Lt wﬁ-h S,
L ~"
El. Machine(s) + Inverter +
DC/DC HV-Battery System
BN + 1H30ER + BEimEmiLites BERIBRS
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Bosch Aviation Technology
Value Chain / {/ME&

Components : .
Assembly Services Consumption
& Subsystems

Service Provider End Consumer
(Connectivity & IT, Mobility
Content, Mobility Broker, .
Infrastructure & Traffic Mgmt., Cities
Parking, Energy, Insurance,
Financing & Payment)

Powertrain
s Rl

ECU+Software+loT
Mobhility Provider

‘ service incl. Hardware: Fleet,
Sharing & Rental, Logistics

(goods), Intermodal & Public

Frame Propeller Transport

supplier supplier
Controller Motor . .
Supplier supplier System Integrator & OEMs After sales services (sites) /

Supplier Maintenance

Battery Other

supplier components

Charger & sub-

supplier systems

(<) BOSCH
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Bosch Aviation Technology |
Electric Propulsion System Integration / EBEIHEHZRSFE

Electric Propulsion System Integration
WP 0 Project
Management

Alr
=

rrrr

(= EﬂSﬂH i~ BOSCH I BOSCH
MWP 1 MWIP 2 MWP 3 MWP 4 MWP 5
Systemn at Alrcraft level Powertrain Concept Battery Elactric Drives Range Extender (optional)
WP 1.1 'H'l"F' 11 "|'|||'F 3_1. WF 4.1 WiF 5.1
th'.rhm Hlﬂtiml Electric Drives Types of REX:
fuel cell, comb. engine, gas rbine
F.A_ ALK P Em'.ﬂ'l Pa: E-mh Pa: E-mh PA= :u:-: Basch
WF‘.LE WPLE W'FH.E WF-I.E W'F -]
Aircraft Concept Simulation Powerirain Battery Strucuire and Power Electronics Range Extender Controller
Packaging Concept

Pz P&: Basch PA: Bosch PA: Bosch Fé: B asch

| | i |
WP13 WP 23 WF 33 WP 4.3

Scabeability of Powerirain System Safety and Redundancy Battery Managemeant System and Alrcraft andfor Powertrain Controller
Concepis. Powertrain Charge System
PA: Basch PA: Bosch PA: Bosch PA: Bosch

|

WP 1.4
Pewer Estimation Hever, Y Main ok nackape

P ::".t:t'F -,:1_:-_,...: ._. I_:-_',:__.I_._;._. LET: Cu L 5

PA: wx PA Fartner
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Bosch Aviation Technology
Electric Propulsion System Integration

I
i~ BOSCH - BOSCH

MWP 9
wonic o sl Aircraft System
Electric/ Electronic Architecture Ajrcraft System Integration System Safety Evparimantal Eviliation
WP 6.1 WP T.1 WP B -
High Voltage Power Supply Iinterfaces: communication, eletrical, Hiczand ard Pk Anabvat
thermal, mechanical Powertrain Evaluation
Pik: s = sl N i
L wl 1 BDI :' :
- “PF“ WP 7.2 e mﬂmuﬂl.
s e Physical integration Validation and Gualification of electric Flying Demanstrator
drive systems
Lo PA: Bosch PA: Bosch PA: Bosch
A ]
FORRN.. sy PP WP 7.3 —
Elektrical Integration and Consideration Certification of High
il sl PA: Bosch, o PA: Basch, oo
MWE Main Wark paciage Customer | Patnee
WP Wark packa K
A Partner
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Safe Computing — Next generation Electronic Control Unit
(r)evolution of the E/E Architecture (Automotive)

R

Increasing safety and
computing architecture

ﬁ ﬁ # Vehicle Computer

am

time

N

VISION

1, > Transfer of embedded
functions into the cloud

[—'ﬁ VISION

E&E E E > Fusion_of all DQUs in one

centralized vehicle computer

ﬁ $ Fusion [ L A = Melting of domains

2 Fusion of Domain ECUs

; 2 Domain oriented centralization (Domain ECUS)
“ # Centralization v
ASIL-B

in parallel to a smart sensor architecture
2 Increase of computing power/safety requirements
ASIL-B

Vehicle Cloud Computing

> Merge of ECUs
2 Integration of new HW & SW into existing ECUs

1
]

neo

2 Each function has its own ECU

am 2 “One function — one Box”
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STUDIES AND
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Potential Bosch Components
BGAT — Study Electric Demonstrator with AutoGyro

BGAT — 5 AutoGyro S{ERYEE Z;)ijgﬁﬂﬁlﬁ

Gyrocopter gasolme power- tram replacement

FULL ELECTRIC

ZBEE 5]

» EU and Land Niedersachsen funded project

> Conversion based on RB standard automotive 400V >BGAT Services
product portfolio for aviation » System configuration and specification (safety)
» Power output / flight behavior similar to basic version » Battery specification and battery management
» 16kWh installed battery capacity (150 kg) » SW development inverter and VCU (aviation specific)
» Operation duration target up to 30min » Installation and “first firing” support
» Slight increase of maximum take off weight » Components: SMG180/120, INVCON2.3, ME17.2

Bosch General Aviation Technology GmbH | BGAT/GM | 8/11/2017 @ BOSCH




Bosch Components |
FADEC-System for Austro Engine AE300 (Jet Fuel)

Electronic Engine Control Unit MS640
SOP 03.2009

19 Bosch General Aviation Technology GmbH | BGAT/GM | 8/11/2017 @ BOSCH




Bosch Components
Next Generation FADEC-System

Electronic Engine Control Unit AV8 (DAL B)

« SOP 2018
o ffay/

/m

Development according aviation specific requirements (DO178C, DO254, DO160
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Potential Bosch Components
Electric Flying Vehicle / EBE K{TZELH

Power Train and Battery

1732 R it

Comfort & Connected §FiESHEX

» 48V climatronic /48V TVEZRSE

> Wiper system / FIEIZR S

» HeadUp Displays / Dual View Displays /
L ER/ W E

» Haptic Displays / 4%

» Human Machine Interface / A¥AZ B/ H

» Seat, door and window motors / FEFE , |]
BEHYIRTNERH

Bosch General Aviation Technology GmbH | BGAT/GM | 8/11/2017

Security / ZBh

» Cabin camera / #1815 &L
» Sound system / IBEZRGE
» Headsets / E#l

Automated / BEIE

» Integrated automotive MEMS for Flight
Control and Flight Stabilization / SRS 5E
MEMS B9 $ATH=HIF0 KITIRER S

» Connected gateway (service) / BEXRIx

» Safety components (Airbags, ...)/ Z&£&
B (RS EE)

> ECU for full redundant systems €5
Frizhlas

Battery Charger / Charge Station
Eith7TREEE / FTEBUg p

o

Sense and Avoid / {ERFNRGE
» Sensors for autonomous flight
Radar, Ultrasonic, Stereo camera, Laser, ... B

?ﬂg‘%ﬁ%ﬁ&%& , BEEIE  BER , MINEGL

» Parking Pilot / Landing Pilot / Surround
View NESHn / (&St | TRMIESR
»ECU for avoid algorithm fifEE;EfeHIZ8

f Tf'i iﬂ|| %
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