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CO, Emission of Top 20 Chinese passenger cars
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Fuel consumption vs. Curb weight WFE vs. BEHRE
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PFI fuel efficiency technologies PRIMATE 15 Mg
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VVT= variable valve timing RJZES[JIER | PFI = port fuel injection &M% | N/A = natural aspirated H#RW’S, | FR = friction reduction engine/valvetrain &
EhFLES T BEHE /> | Thm = thermomanagement #AEEFFH| EPS = electric power steering HEENBI /%4 | S/S = start/stop system BRIHHEE | V-OP = controlled oil
pump AJFEIHIZE cEGR = cooled exhaust gas recirculation ¥ #IES /G, | MT = manual transmission F-EhAZiH

Gasoline PFI powertrains offer CO,~reduction potential of up to 20% VIR B s 1 e R B T
/>C02iK20 % (17 /5
1) Fuel consumption [liter per 100km] in NEDC

Gasoline SyStemS -Bosch solution available
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CO, Emission of Top 20 Chinese passenger cars
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Fuel consumption vs. Curb weight
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To fulfill 2020 targets a mixture of PFI, DI and vehicle measures is needed

BN LA ZE A AR

D Slngle normal vehicle FC limit CN
(New type/All type: 2016.1.1/2017.1.1)
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Fuel consumption NEDC
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Future fuel efficiency technologies ARHJFAVHRLZ
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TR PFI

HE- = high efficiency mi#%| DI = direct injection EM§i| APFI = advanced port fuel injection 2% /&M AMT = automated manual
transmission FH—A2 @ 25| AT = automatic transmission HZNAF# e DCT = double clutch transmission XE&745H%%| T/C = turbocharger
AR | DZ = downsizing J/DHEE | BRS = Boost recuperation system 4RI FE 4| sHEV = strong hybrid 3IES 201/ | TR = transmission

PFI Powertrains offer further CO,~reduction potential of up to 9% rUMiZ) /7 A A3 — B> C02189 % K18 /)

. 1) Fuel consumption [liter per 100km] in NEDC
Gasoline SyStemS -Bosch solution available
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7

Advanced gasoline port fuel injection (A-PFI) & Z&iK il St

AR Y ~N

Features 5Ffk

e Combination of new PFI technologies in an integrated

system approach #TH] S AR
« Twin-Injection: 2 Injectors per Cylinder XUBF: FRELHTIE Sk
« PFI Scavenging: using VVT & T/CKFI AR [ 1E RS FiR 48 14
» Pressure Increase: DECOS (variable fuel supply)

#E: DECOS (3% 4th)

e Open Valve Injection under WOT (full load) optimized

by Twin Injectors JFIEWIS CGiififr) BXmELL

Customer benefits / USP A P&

up to 9% CO2-Reduction (incl. Twin—Injection,
OVI, DECOS, Downsizing & T/C)
PCO2EIA% CBFEEXMT Sk, JFIRmTT, & atm, BbHER LR
D
« Up to 40% Low end torque increase (Fun2Drive)
A IN40% KA (Fun2Drive)
* Enlarge performance range (Engine Power)
BmEREYa R CRBWLEN D
e > 20% Emissions—Reduction (Test Cycle)
HEFOE D >20% Gl T35

e Further benefits by combination w/ air charge systems

(e. g. metering range) and exhaust gas recirculation (swirl

concepts)
WEZRF S EE ARG Ak ETEED RS EIES GRS
i PFI...Port Fuel Injection VVT...Variable Sefffliming DECOS ... Demand
Gasoline Systems controlled fuel supply OVI...Open Valve %?%igl%
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Future fuel efficiency technologies ARHJFAVHRLZ
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HE- = high efficiency mi#%| DI = direct injection EM§i| APFI = advanced port fuel injection 2% /&M AMT = automated manual
transmission FH—A2 @ 25| AT = automatic transmission HZNAF# e DCT = double clutch transmission XE&745H%%| T/C = turbocharger
AR | DZ = downsizing J/DHEE | BRS = Boost recuperation system 4RI FE 4| sHEV = strong hybrid 3IES 201/ | TR = transmission

Gasoline Direct Injection Powertrains offer further CO,~reduction potential of up to 15% Rl B B ) S R
A i3k C021K 15 % [ )
asoline Systems -Bosch solution available
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Gasoline direct injection (DI) YRJH E Wi

=) BOSCH Gasoline direct injection

Invented for life

Features 4§ Customer benefits / USP AP #H|&

e Fuel savings up to 15% (by downsizing turbo—charger
e High-pressure injection directly into the or A > 1) vs. PFI N/A
combustion chamber BiEis15%  CRAMEADHEE, WRIEEN > 1) vs AW, HA
L2 v R I A B AR N &
* Injection pressure up to 200 bar, higher e With Turbo: low end torque increase up to 50% vs. PFI
pressures under evaluation KRR (R sE R INiE50% vs. AW
% B 1K 3R 5115 200 bar,  BE 5 ) K RIS LE PEA e Quick response on kick—down (prevention of typical turbo-dela
e “Scavenging” for better cooling / charging with DI T/C and scavenging FMWia%eI & AIHES s N, (B 15
“HER N T S R E R S IR LR )

e Emission: all legislation levels (EUVI SULEV, LEVIIT) #HEji%:

Gasoline Svstems PFI...Port Fuel Injection  SULEV.. Emission T/C...Turbo
y s SE R ‘
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Future fuel efficiency technologies
AR BRI R F R
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HE- = high efficiency mi#%| DI = direct injection EM§i| APFI = advanced port fuel injection 2% /&M AMT = automated manual
transmission FH—A2 @ 25| AT = automatic transmission HZNAF# e DCT = double clutch transmission XE&745H%%| T/C = turbocharger
AR | DZ = downsizing J/DHEE | BRS = Boost recuperation system 4RI FE 4| sHEV = strong hybrid 3IES 201/ | TR = transmission

Diesel powertrains offer CO,~reduction potential of up to 30% &3zl /18 B A J/>C021E830 % 1178 /)

1) Fuel consumption [liter per 100km] in NEDC

Gasoline SyStemS -Bosch solution available 'ﬁ' B H
10 GS/PRM-SYS Ls 26 May 2014 | © Robert Bosch GmbH 2014. All rights reserved, also regarding any disposal, exploitation, //’

reproduction, editing, distribution, as well as in the event of applications for industrial property rights.




11

Bosch powertrain technologies

Diesel Common Rail System (CRS) for PC e ZELEILH R S:

Features ‘it

> Available for passenger cars (PC) & light commercial vehicles &M T
e FH - F A s FH 2

> Adaption for heavy commercial & off-highway engines possible AJf¢iE
FH T 5 5 AN B B R Sl

> High injection pressures of up to 2.500 bar, higher pressures under

evaluation for future applications i EMisTiA2, 500 bar, ANARRHIE

H, & RIS LR A

Fewer emissions and noise than conventional diesel systems FAEZEH]

SE Z G0 D I HE O
Arguments pro Diesel CHEHIR T-LEH

Economical: Z&¥F:
> Up to 30% better fuel economy than a comparable gasoline* engine

depending on vehicle type and size FRIEZIFHISA KK/, HLRIEZERE M

v

Market success FIhTH %

Cumulative volume of Bosch Diesel CR Systems

Bosch SEMIFLHL AR SR

. L KAWL IR 30 % HIBR I 2 5%
80— McRs2 72 CRSystens > Accordingly, up to 20% lower CO, emission and up to 35 % higher

CRS1

SEMCRSYsENi mileage MTM, Vb CO2MEIE20% Al iA35% 1Y HFE
Clean: J&G:
25m CR Systems 5> Minimal particulate matter and NO, emission />R FINOXHEL

Fun: BA#:

> Up to 40% higher torque than a comparable gasoline engine depending

on the vehicle size & typetRIFEEMRA AN, HLEEEHASIPLEIL

-
r=}

3
S

23
S

w
S

10 m CR Systems

I
S

Million Systems — cumulative
S
S

1 m CR Systems

-
=)

0 40% FHHFE
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 . .
. ! > High torque, even at lower engine speeds, for comfortable
CRS1/2/3 = CRS system generations, . . . 2 N — N
CRSN = CRS for commercial vehicles acceleration and good towing capacity & EEBIKKIKSINEE T HA

UG o AT R e 91 e

Gasoline Systems 1, 200 /ﬂ@' B H
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Future fuel efficiency technologies R KMIIFATHIRLE
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A 311 Future Potential = Future Potential

HE- = high efficiency mi#%| DI = direct injection EM§i| APFI = advanced port fuel injection 2% /&M AMT = automated manual
transmission FH —fAAFH%E | AT = automatic transmission [HZh735%%| DCT = double clutch transmission XE-&45# 2| T/C = turbocharger
AR | DZ = downsizing J/DHEE | BRS = Boost recuperation system 4RI FE 4| sHEV = strong hybrid 3IES 201/ | TR = transmission

48V Boost Recuperation Systems offer CO,~reduction potential of up to 14%  48VHI¥Y & [ R4 B A Jl/>C02iK 14 % K78 1)

1) Fuel consumption [liter per 100km] in NEDC

Gasoline SyStemS -Bosch solution available '@' B H
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Boost recuperation system (BRS) [k [FUL R4

e FElectrical machine delivering up to 10 kW HEHLALN ik

=3
B

e Energy supply from brake energy recuperation Mfil|Z]HE =
EINE /gy

e FElectrical boost function HLIEUAIIHAE

Customer benefits F P F|ZE

e Up to 14% fuel-efficiency improvement in NEDC
(without coasting, with gearshift optimization,

80
75 —— basis: start—stop) FENEDC L/t NI E AR Eik14%

S ::;‘; b L CRAWAT, KBS, A sd&EE

£ %@ ...................................................................... * Very short & comfortable ICE restqft feasible,

S 2 enabling start—stop and coasting % H.&%3& KN IANLTE S 3

- B PR, T DA R AT

,5(8\35 » Reduced starting time, noise and vibration /> & shif (A

'% E§§§§~; """ N & AR 50

S & S . e Cost—efficient entry system for electrification 4t
0 : ’ ’ ! BT RS

time in s

« Fun to drive (e-boost) }?i@ﬂ%%@ﬁﬁ (e—boost)

Gasoline Systems SSM: start—stop starter motor, ICE: internal-combustion engine ///
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Future fuel efficiency technologies ARHJFAVHRLZ
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4301 Future Potential / 5. 41 Future Potentlal /

HE- = high efficiency mi#%| DI = direct injection EM§i| APFI = advanced port fuel injection 2% /&M AMT = automated manual
transmission FH —fAAFH%E | AT = automatic transmission [HZh735%%| DCT = double clutch transmission XE-&45# 2| T/C = turbocharger
AR | DZ = downsizing J/DHEE | BRS = Boost recuperation system 4RI FE 4| sHEV = strong hybrid 3IES 201/ | TR = transmission

Hybrids & EV s offer CO,~reduction potential of up to 100% yR& 311 H 3% B AR/ C0215100% I7E 1)

1) Fuel consumption [liter per 100km] in NEDC 2) +credits

Gasoline SyStemS -Bosch solution available '@' B H
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Plug—in hybrids (PHEV) TH?EE:EE/

High-voltage battery mEifkisHLY -
Lithium—ion battery 2 ¥ b
4 - 12 kWh

Power electronics module HiJJH. &
DC link voltage HiifLH 250 - 40
DC/DC converter 1.5 - 3 kW

Electric motor HLZAHL
traction drive ZE5| XN
30 - 80 kW

Gasoline Systems

Gl | 26 May 2014 © Robert Bosch GmbH 2014. All rights reserved, also regarding any disposal, exploitation, reproduction,
editing, distribution, as well as in the event of applications for industrial property rights.
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e Combination of efficient ICE* & electric driving (comfort)

T 2 N LR FL B SR B AR 45 A

CO02 reduction and driving enjoyment
P/ CO2FIF TS 388 Jon 2 Bk 7 3 52

Attractive due to legislation and consumer expectations
T ALEAE S E S, BARS

e FElectrical energy supply from charge spot (230/400 V)

HLBEFENIOR H 78 HLAL (230/400 V)

e« Optimal layout in terms of cost/ benefit and customer

acceptance: 50 km el. range and 120 km/h max. el. Speed
BAS /S s P2 T AR AT R 50 k) R IR B 25 34T R K&
120 km/hi ey HL DR 3f) 25 B gk JBE

e Future: market penetration from upper vehicle segment

ARk M — LA 7 TIZE A

Customer benefits FH P F|%

e 50-90% fuel-efficiency improvement in NEDC (e-range)
FENEDC L5 I BATH 2% 32 15150-90%
e Electric driving ranges sufficient to allow access to

low-emission zones HLIKZNZEWATHE T B85 AT LU NKHER X

e Green image (electric drive) + driving enjoyment (e—-boost) ZE

CHL, 773K 5)) AN 25 3 bR (e—boost) /
(<) BOSCH

2
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Future fuel efficiency technologies ARHJFAVHRLZ
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4Ii§i1 Future Potential 3i0i1,_ 5P i[ Future Potential y 31' Eil_
TR PFI DI  BRS TR DI DS BRS PHEV

HE- = high efficiency mi#%| DI = direct injection EM§i| APFI = advanced port fuel injection 2% /&M AMT = automated manual
transmission FH —fAAFH%E | AT = automatic transmission [HZh735%%| DCT = double clutch transmission XE-&45# 2| T/C = turbocharger
AR | DZ = downsizing J/DHEE | BRS = Boost recuperation system 4RI FE 4| sHEV = strong hybrid 3IES 201/ | TR = transmission

Future powertrain technologies offer further CO,~reduction potential A Kz} pH AR BA B — 200> CO2/T¥E /1

1) Fuel consumption [liter per 100km] in NEDC 2) +credits

Gasoline SyStemS -Bosch solution available '@' B H
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CO, Emission of Top 20 Chinese passenger cars

[ HE 42 AT 2047 137 FH 4 CO2HE

Fuel consumption vs. Curb weight WEE vs. BEFE
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To fulfill 2020 targets various technology paths are possible

ﬁLﬁmmEﬁﬁyﬁﬁﬁ%é%ﬁT

. u nsumption
Gasoline Systems ¢ COnSHIpELO
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L4

= e China TOP20 sales vehicles already implemented FE-Technologies but
still have to reduce the fuel consumption by 20-40% = [E4H=FHERI20
DL RO R T B, (E2 508 7 2 HiFE20-4094

F1 O reduction Technologes e There is still optimization potential for PFI engines especially

I i with hybridization X mBUASINERAIAET, FFnlx TRE307

= .
i, o For small vehicle classes PFI engine technology with vehicle

measures are sufficient to achieve 2020 target XfT/NEMHTm,
5 R SIHLE AR 5 R aiE R 456 251532020 H bR E

e In Compact Class DI, Diesel or PFI + Electrification is needed.
Only PFI technology and vehicle measures aren t sufficient X} '%i#%
A, BREEW, SEMERmINBE S R BT AR AR R A

e New Technologies not only fulfill the fuel efficiency targets 2020
they also increase fun to drive and drivers comfort. FrTHIFIARAN AT
SEEL2020 A AR H bR, T HIG 0 1 2 Bk R RN S i

o Gasoline Direct Injection with best cost/benefit ratio to achieve
2020 targets in Compact Class but increase engineering effort X|F
B, VR BN B BRI EE PARIIE2020 H bR, (HSHIN TR

o Diesel and Hybrids enables even Large/SUV vehicles to reach 2020
targets ﬁgﬂﬂ*ﬂ%%%?ibjjggﬁfjiﬁﬁzEZiSUVi§§U2020£ﬁ{
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