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1 Recognizing environment and energy issues

Environment and Energy Issues =~ & ™% HONDA

Severity of issues

Natural gas vehicle

Emission reduction Low-emission
(CO, HC, NOx, etc.) gasoline engine
and diesel engine

Time

Figure 13.18 Clobal portfolio of technologies for passenger LDVs
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Key point In the Imprave case, electric, PHEV and FCEVs together account for nearly three-gquar-
ters of new vehicle sales in 2050.
4DS: scenario in warming Improve case:scenario in technology evolution
temperature rise 4°C urged to be warming temperature rise 2°C (2DS)

In ETP2012 scenario on populanzation of next generation vehicles toward 2050,

total sales of new vehicles in 2050 is assumed 200 millions a year. For 2DS constitutes
38 millions of them for FCV, 44 millions for EV, 69 millions for PHV and 31millions for HV.
Adding up these figures, 94% of the total is next generation vehicles and 41% is ZEV.
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World petroleum outiook by |EA &= & == HOoNDA

World liquids supply by type in the New Policies Scenario
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Alternative fuel around the world ' B HoNDA
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Honda’ s view of Future Energy Path# ; HONDA

T Fone ot D zome:

e Fuel Production ——— /— Vehicle Technology —/\
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2 Direction of powertrain technological evolution
eEARTH DREAMS

TECHNOLOGY

Engines and Transmissions =~ & ™% T~
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Newly developed Powertrain Techiologies HonNR2
€EARTH DReAMS
TECHHNOLDGY
ENGINES
K-Car automobile 1.5l class 1.8Lclass 2.4l class 3.5 class V6 1.6Lclass

gasoline gasoline gasoline gasoline gasoline diesel

TRANSMISSIONS EV HYBRID,POWERTRAIN
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2 Direction of powertrain technological evolution
EARTH DREAMS

TECHNOLOGY

Diesel engine

1.6L-class small Diesel Engines: TechnologicalBetails ¥ HONDA.

Realization of lightest diesel engines in class with low friction level
similar to a gasoline engine

Mew engine: Key technologies
+ Aluminum open-deck block + Compact, IU‘ll\Maght prsk:m + L P-EGR system

+ High flow—rate/High swir-head port - Low-tension piston ring: » Idle-stop
+ High-strength narmow crankshaft » Compact, I'lgh-eﬂil:lencynmma'ger
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2 Direction of powertrain technological evolution
EARTH DREAMS

TECHNOLOGY

Hybrid powertrain
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Dual-Clutch Drive

HONDA

TrFweolirzane

intelligent Dual-Clutch Drive

A hybrid system developed to realize both fuel efficiency at
the top of the compact class and a fun driving experience

i

In-line 4-cylinder 1.5L

Atkinson cycle engine

=VTEC + VIC ~Electric air conditioning
=Atkinson cycle *Electric water pump
=Cooled EGR *Beltless

7-speed dual-clutch transmisSion
with built-in high-output motor

+Wide ratio 7-speed Dual Clutch Transmission
+Engine cut-off mechanism
+Electric servo brakes

+High-power motor

L)  Dual Clutch

EARTH DREAMS

TECHNOLOBGY
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E 15% increase * Even gears
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Fuel efficiency
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HONDA

intelligent Multi-Mode Drive W . HOND?
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Low Operating energy High Time

SPORT HYBRID SH-AWD i Honpa

V6 engine and a high-power three-motor system achieve both drnamlc performance

equivalent to V8 engine and greater fuel efficiency than in-line 4 engines.
7-speed dual clutch transmission Wik - Rear drive unit with rear-wl
built-in high-output motor g independent control

° torque Rear drive unit with rear-wheel

independent control by built-in 2
EARTH DREAMS ™

Newly developed V6 3.5L TEECHNOLDBEGY
direct injection
VTEC VCM engine 8‘ I » Dymlmc * SPOR YRJD SH-AWD
High power motor built in £ éﬁa performance - =
7-speed dual clutch B e .
transmission 5 fitted with
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5 .e Higher fuel efficiency
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3 Future direction of internal
combustion evolution

Direction of future internal combustion engine eNoIutions HONDA

Aim for excitement & No.1 in excitement

EARTH DREAMS Nimble, higher
response

[l No.1 in environment
No.1 in thermal
efficiency (45% or more)

M No.1 in safety

No.1 in size efficiency
(2 sizes reduced)

Road map for technology - HONDA
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QO Controllability Q Low NOx
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4 Toward low CO2 emission society

| City — downtown area > City -suburb Outer Suburb

=Low Emission

I =Zero Emission

In city area,

ITS will be applied

Personal | {o escape traffic
Mobility congestions and

to reduce CO2

emission.

Downtown Suburb Outer Suburb
Skyscrapers Low buildings H Large houses
e | ICondo % /smallhouses M Largeshoppmg malls
Govemment/Company offices Supermarkets/ Stations a
— * Depariment stores — Schﬂdﬁ'U"N
Theater/Large scale facilities =~ mrl fam
Large Hospitals “ T =2, | IIF'ITI* = .]II|:| .
g ——pae? o ”‘jtmwmf T 3
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Honda’s experimental concept of next generation fers '_fh:;b]J]':y HONDA

T Foe ot D zoms:

Honda Electric Mobility Synergy
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T Fone ot D zome:

Information of Inter-Navi Floating/€ar Dj

Member (subject vehicle)

| Flow of Inter-Navi road looks smoother

provided by
Inter-Navi

[ Smooth route

Optimal route based on

Inter-Navi floating car Member
data. | n ‘from Ehe Center
go gh smoother o - ~
From Oct. 2003 ,/ Busy Route =~
e provided by VICS™ -~
W ) g [~

‘As an auto OEM

Field test in Tokyo
2 &

Traffic information from each member
complements VICS information

Upload driving information
to the Center

Standard Navi Route
Use toll road

*WICS Vehicle Information and Communication System

It is applicable even to roads without
VICStinformation
Test car could amive 29min. faster even without using toll road

HONDA

T Fone ot D zome:

[Feature pont]
Make use of advance light information by road-to-vehicle communication to
implement three types of support during passage through intersections

@ Signal Passing Support

Dizplay recommended speed for passing green light
@ Stop Signal Support

Display accelerator off timing when stop at red light
@ Prevention Support Delay Start

Display the remaining time when stop at red light
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Results of Field Proving Trials.
Fansizarico e
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cut L
reduce CO2, and faciitats smoath flow of trafc:
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Example of Traffic Flow ImprovementSnianan .

Onfiral beacon

Signal passing support Stop signal support Delayed start prevention support
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Integration of policy (traffic flow improvement) and technology (eco-driving)

4 Summary

) ) : x
Challenges in next generation car power tréin technoIon) Bk

Effects i
(VS 2010, internal c"“"’:"::l'" “c:t"""’“ Challenges in popularization
Technology | combustion engine) evelopme
component . Gasoline
Reduction Cost
ofcoz | consump- Safety image
Improvement of
ICE efficie
including 2% 12%
addressing fuel)
CNG -25%
Towing
Toraeesrly  Capacity
‘eruising of
PHEV 1 50% Towing onboard
performance battery

Develop and
popularize
hydrogen
infra-

structures
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1. The internal combustion engine for passenger car will continue even in
2030s in adapting to each of expansion of the developing country’ s
markets and popularization of next generation vehicles (HEV, PHEV) in the
advanced countries.

2. The automobile manufacturer side is required to react accordingly the
diversified energy used in the world, and Honda will also keep on
addressing technology developments on alternative fuels and use of a
variety of fuels for internal combustion engine.

3. Honda is carrying out future technology studies of power train aiming at the
limit of thermal efficiency and conducting demonstration tests to verify for
effective use of the next generation vehicles.

4. For the countermeasures against global warming, the lead time is needed
for quantitative spread of new technology in parallel with improvement of
engine efficiency, and readiness including the infrastructure is imperative.

Therefore, the collaboration across the industries is required.




