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Outlook for Environmental Changes 1. Introduction

» World Energy Demand to 2030

* Energy demand in 2030 is expected to reach 325 MBDOE (40% increase compared with 2005)
* Fastest-growing sector — and the most important to oil demand —is Transportation

MBDOE Average Growth / Yr.
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* Source : ExxonMobil (2007)
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Outlook for Environmental Changes 1. Introduction

» Greenhouse Gas Emissions from Road Transportation Sector

» 18 percent of EU-27 GHG Emissions from Road Transportation in 2006 (926 Mt CO2 Eq.)
* CO, plays a predominant role in EU-27 GHG emissions, accounting for 83%

< GHG Emissions in EU-27 (2006) > < Share of EU-27 GHG Emission by Gas (2006) >
CO,
82.8 %
Public electricity &
heat production (27.1%)
Other
Activities (42%)
Road
Tertiary Transportatio
Sector (3.6%)
CH,
Iron & Steel (9.4%) a2 o4
i 0, . (0]
production(4.2%) Fluorinated”  N,O
Agricultural gases 7.6 %
(4.6%) 1.5 %

* Source: EEA (European Environment Agency) Report 2008
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Outlook for Environmental Changes 1. Introduction

» Global Climate Change
 New Energy Economics

Projected changes in global temperature:
global average 1856-1899 and projection estimates to 2100

Global average lemperaturs in "cenligrade IPCC estimate
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Actual global temperatures are plotted on the graph for years 1856-1999 and IPCC
estimates of temperature are plotted for years 1999-2100. Different lines on the graph
between 1989 and 2100 indicate high, low, and best estimates of future temperature.

Courtesy GRIDA/UNEP

* Source : IPCC
(the Intergovernmental Panel on Climate Change)
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Market Changes in EU 1. Introduction

Total Sales in EU market
* Source : Jato (’09.5)

e Economic Slump

* Decrease of Consumption - 7.9%

2004
The Vehicle Demand Falls Off (EU)
18.3
- 3.5%
-4.9%
X
= -5.2%

* Source : KARI (Korea Automotive Research Institute) A Seg il — O - 7.6%
O——0 O—
E Seg O -207%

@& HYUNDAI MOTOR COMPANY 6



1. Introduction

2.Strategies and Technologies
= Green Car Strategy with Blue Drive
= Competitive Small Engines

= Fuel Economy Improvement

3. Summary ) '

@& HYUNDAI MOTOR COMPANY 7



2. Strategies and Technologies

Worldwide Trend in Automobile Industry T Ll e e

» Extending Eco-label Application

) o 98
ir'}T » 7-; T
v

Harmonious Growth of

Environment,
Society and

Human
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2. Strategies and Technologies

Eco-Technology from Hyundai Motor Co. CresGa T

Continuous Improvement of
Fuel Economy

Respond to Regional
Diversity of Fuel Use

g
lUEﬁ’aﬁ ve

Expanding Line-up
Year 2015
35MPG

@,

@& HYUNDAI MOTOR COMPANY

/ Preparatio r
/ Future Tu@wd




2. Strategies and Technologies

New Technologies for SI Engine

Green Car Strategy with Blue Drive
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2. Strategies and Technologies

New Technologies for Cl Engine

Green Car Strategy with Blue Drive

Friction
VWA Reduction LNT/SCR
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2. Strategies and Technologies

BIO-FUG' Eng ine Development Green Car Strategy with Blue Drive

» Bio-Ethanol Engine Development

- E85 engine developed(3.3 L V6 engine)

- E100 engine under development(1.0/1.6/2.0 L 14 engine) 6 y,
"

- Fleet Test completed

» Bio-Diesel Engine Development

- Successful validation of B5/B10

- B30 under development for passenger cars

- Pilot production of B30 vehicles planned from 2011
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2. Strategies and Technologies

HEV and FCEV Roadmap

Green Car Strategy with Blue Drive

» Technology Roadmap

3" Step (2010 ~ )

Obtaining Design & Mass Production Model Diversification

Manufacturing Technologies

-

15 Step (1995~ 2004) }[ 214 Step (2005~2009)
e

= = ==
8 4
First Concept

Accent/Rio Hybrid Elantra/new Cerato| |Sonata/Magentis Plug-in HEV

(Fleet Demo Program) LPIHEV HEV
1995 2000 2004 @ 2006 2009 — 2010 2012
First Tucson/Sportage FCEV | | Exclusive FC System Development Small
Test Vehicle| | (USA Fleet Program) (Korean Fleet Demo. Program) Production
v
_ sl 7 e
ECEV 1st Step ( ~ 2006) 2nd Step (2005~2009) 3rd Step (2009~2012)
Preliminary Research Prototype Development Small Scale Production
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2. Strategies and Technologies

Hybrid Electric Vehicle

Green Car Strategy with Blue Drive

» Elantra LPI Hybrid (SOP: '09.7)
» First to Adopt Advanced Lithium Polymer Batteries, Powered by LPG

Max.Speed 182 km/h

Fuel 17.7 km/e (CO,: 99g/km)
Economy 22.7 km/e (gasoline equivalent )
Emission SULEV

Gammal.6 LPi+15kW motor

Powertrain +CVT

— Battery Li-PB (180 Volts)

Battery
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2. Strategies and Technologies

Plug-In Hybrid Electric Vehicle

Green Car Strategy with Blue Drive

» PHEV could be a Practical Alternative to Reduce CO2 Near Future

g M Solution to Alternative Energy and CO2 Problem h
. N Plug-in ‘ : :
Hybrid Q/ Hybrid -| Electric Vehicle
S Alternative Practical )

- Hyundai Kia will launch PHEV at the end of 2012
Technology m » Dedicated Hybrid
Develc .

»Government Fleet Program
=VVehicle & Parts

Development
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2. Strategies and Technologies

Fuel Cell Electric Vehicle

Green Car Strategy with Blue Drive

» Mohave Fuel Cell Vehicle (2008)
» From San Francisco to L.A. with Single Charge

Driving Range
Max. Speed
Fuel Cell Power
Aux. Power

Hydrogen Tank

/

754 km
160 km/h
115 kW
Supercap. 100kW

700 Bar (7.9kg)
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: _ 2. Strategies and Technologies
Powertrain Line-up

Competitive Small Engines

Gasoline Engine

1.4¢/16/¢
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New KAPPA Gasoline Engine (110 & 120)

2. Strategies and Technologies

Competitive Small Engines

» Performance and General Specifications of Kappa 1.2 Engine

Engine Type

Valvetrain

Displacement
Volume

Bore x Stroke
Power

Torque
Compression Ratio
EMS System

Emission

In-line 4-Cylinder
4-Valve DOHC

1,248 cc

71.0 mm x 78.8 mm
57.4 kW (78 PS)
118.7 Nm (12.1 kgm)
10.5:1

BOSCH

Euro 4/Euro 5 (2010)
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2. Strategies and Technologies

New KAPPA Gasoline Engine (110 & 120)

Competitive Small Engines

g Long Reach Spark Plugs
- Larger valve size and stable cooling

Roller Swing Arm with _
’7/ - Performance increase

Hydraulic Lash Adjuster
- Improved fuel economy
and NVH

.

£] - Reduced fuel consumption

HPDC Aluminum Block &
Ladder Flame

- Light weight
- Increased stiffness of powertrain
- Improved NVH

PVD coated QOil-Ring

- Reduced friction

MoS2 coated Piston
- Reduced friction Offset Crankshaft
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2. Strategies and Technologies

New KAPPA Gasoline Engine (i20)

Competitive Small Engines

§ Performance - ¢ Data : Company Catalogue
E
o
= ;
: @ 95 —~
y : . S ;
engine speed for driveabili o S. 3%RenauItClio’08MY
ORI e () : - e
s Light wefght esign o -
. = """Opel Corsa’09MY &
o 9.1 & B =
Q00 S Ford Fiesta’09MY g
N Peugeot 207°08MY g9 ]
8.8 1.2L Fiat Grg.r;de Punto’08MY
220 e 1.2L 1.2
o , » Fuel Consumption
E s *
< 180 p :
5 ! : » 124 g/km CO,, 5.2 L/100 km (i20)
160 v o —3 y .
S ) 1§ 3 » “Fuel economy and emissions are
o S0 I TS R B | d, so it'l cost
: : £i20 R also very good, so It'll costyou
120 LN 9710 M ”
: peanuts to run.
+ Data : VCACarFuelData.org.uk(March, 2009)
100 .
1000 1100 1200 1300 1400 1500 -by WHAT CAR? (Jan 2009 issue)

Dispalcement (cc)
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Gamma Gasoline Engine (120 & 130)

2. Strategies and Technologies

Competitive Small Engines

» Performance and General Specifications of Gamma 1.6 Engine

Engine Type

Valvetrain

Displacement
Volume

Bore x Stroke
Power

Torque
Compression Ratio
EMS System

Emission

In-line 4-Cylinder
4-Valve DOHC

1,591 cc

77.0 mm x 85.44 mm
92.7 kW (126 PS)
156.8 Nm (16.0 kgm)
10.5:1

BOSCH

Euro 4/Euro 5 (2010)
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2. Strategies and Technologies

Gamma Gasoline Engine (120 & 130)

Competitive Small Engines

M12 Long Reach Spark Plugs

- Larger valve size and stable cooling
- Performance increase
- Reduced fuel consumption

Solid Type Valve Train
- Lash Adjusterless Type

- Decreased Inertia Mass
- Maintenance Free

HPDC Aluminum Block &
Ladder Flame

D
=

MoS2 coated Piston

- Reduced friction

Thermostat
- Simplified cooling circuit
- Improved fuel efficiency

Offset Crankshaft
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2. Strategies and Technologies

Gamma Gasoline Engine (120 & 130)

Competitive Small Engines

¢ Data : Company Catalogue
GQ.?

| 5.4%

» Performance
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» Fuel Consumption
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A »

% % e » 142 g/km CO,, 5.9 L/100 km (i30 ISG)
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New U2 1.6 L Diesel Engine (120, i30)

2. Strategies and Technologies

Competitive Small Engines

» Performance and General Specifications of U2 1.6 L Engine

Engine Type

Valvetrain

Displacement
Volume

Bore x Stroke
Power

Torque
Compression Ratio
FIE System

Emission

In-line 4-Cylinder
4-Valve DOHC

1,582 cc

/7.2 mm x 84.5 mm

94 kW (128 PS)

260 Nm (26.5 kgm)
17.3:1

BOSCH CRI 2.2 Solenoid

Euro 5
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2. Strategies and Technologies

New U2 1.6 L Diesel Engine (120, i30)

Competitive Small Engines

- High power and low emission

- Better fuel consumption
- Smooth operation
for better NVH iy

Variable Swirl Control System

i1

v

Battery Management System Bed Plate Type Lower Crank Case  zggh
- Low fuel Consumption - Better NVH characteristics T
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2. Strategies and Technologies

New U2 1.6 L Diesel Engine (120, i30)

Competitive Small Engines

» Performance >
: i HMC i3
1 Class leadin ' S s o4 kW
_ g pOW%[ OUEpUt / = G :
, . . "g_ /i Dpel Astra
delivering 94 kW (59.4 KW/L) g ﬂ Sl
E=S ..;:‘_"' o o
. @0 rem L%_ Renault Clio Ill "-":-.ﬁ---"g
s e 45 Lol PSA 307
S 80 kW
&
200 40 + Data : Company Catalogue
+ Data | Company Catalogue / 1500 1600 1700
. 180 /] Displacement Volume ( cc )
E i M ! L 4
2 /*‘i¢ SRS Fuel Consumption
B 140 * / ;#: ¢ijt s !E;/) — j P
L . 1 *®e
: ,{,,,.1.. KPP » 119 g/km CO,, 4.5 L/100 km
. e B Hyundaij30 _ _ _ _
S Ykia Pican Kia Cee'd » Refined calibration and braking
*
o energy recuperation System
0.0 20.0 40.0 60.0 80.0 100.0 120.0 140.0
Power Qutput (kW)
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Eco-Friendly R 2.2 L Diesel Engine

2. Strategies and Technologies

Competitive Small Engines

» Performance and General Specifications of R 2.2 L Engine

Engine Type

Valvetrain

Displacement
Volume

Bore x Stroke
Power

Torque
Compression Ratio
FIE System

Emission

In-line 4-Cylinder
4-Valve DOHC

2,199 cc

85.4 mm x 96 mm
145 kW (197 PS)

436 Nm (44.5 kgm)
16.0:1

BOSCH CRI 3.2 Piezo

Euro 5

@& HYUNDAI MOTOR COMPANY

27



2. Strategies and Technologies

Eco-Friendly R 2.2 L Diesel Engine

Competitive Small Engines

E-VGT and Close Coupled DPF 3rd Generation CR System
- VGT with electrical actuator
":? - Integrated DOC and DPF

- Piezo common rail system (1800 bar)
#tii}‘ [

Enhanced EGR System & Control
- Highly efficient U-flow type EGR cooler
with by-pass valve

Battery Management System
- Low fuel consumption

4
O
16:1 Compression Ratio

- Lower NOx emission
- Higher power density

Optimized Air Circulation

- Uniform air distribution

- Optimized swirl, charging port,
valve timing and intake manifold ﬁ
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2. Strategies and Technologies

Eco-Friendly R 2.2 L Diesel Engine

Competitive Small Engines

2.2L SUV Seg Vehicle Comparison

205 ] ¢ Data : Company Catalogue
& Y
Perform,apee \ S
» assJeadm,g.@weroutp t 200 R

- with smgle MET ,145ng (65. 9WL) Los |

CO2 (g/km)

» Fuel Consumption

» 174 g/km CO,, 6.6 L/100 km

» Optimized calibration and braking

energy recuperation system

Specific Power (kW/¢)
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Vehicle Performance

2. Strategies and Technologies

Fuel Economy Improvement

» Hyundai 120 (B-Segment, Diesel)

16
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Vehicle Acceleration (0-100km/h)

10

Hyundai i20 1.4L

100

.Data : Company Catalogue
T T T T
110 120

CO2 Emission (g/km)

130

Hyundai i20

» Low Rolling Resistance Tire
» Electric Power Steering

» Aerodynamic Drag Reduction
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2. Strategies and Technologies

Vehicle Performance

Fuel Economy Improvement

» Hyundai 130 / Kia Cee’d (C-Segment, Diesel)

15
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Vehicle Acceleration (0-100km/h)

Kia Cee’'d 1.6L ] ,
Kia Cee’d
10 H
@Data : Company Catalogue ' Low RO”lng Resistance Tire
9 ' I ' I ' . -
110 120 130 140 » Electric Power Steering

CO2 Emissi Ik
mission (g/km) » Alternator Control
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Fuel Economy Improvement Technologies

2. Strategies and Technologies

Fuel Economy Improvement

Improve Energy Generation Efficiency #

Improve Energy Transmission Efficiency #

"
"

Reduce Energy Loss

Recover Renewable Energy

Gasoline: Direct Injection, Downsizing, CVVT etc.
Diesel: 2 Stage Turbo, LP-EGR etc.

6~8 A/T, CVT, DCT etc.

Lightweight Material, Aerodynamic Design etc.

Exhaust Heat Recovery, Solar Cell, Brake Regeneration etc.

10000

b.

“15%

Solar Cell Technology )
"\ Aerodynamic Design( Air Resistance 20% /) 3%
Intelligent Active Eco-Drive q
m/ Lightweight Material (Wt 10% ¥ Mild HEV @
0

_'lox

Downsizing (Turbo GDI) Maximize
New Technology New Strategy (Atkinson Cycle) Element Technology Efficiency
: : Red E L
Next Generation T/M (DCT) (tire / axle etc.) celce SRt
- J

High Efficiency Air-Conditioning ﬂ

Optimized Refrigeration & Air Flow System ,60/
— 0
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1. Introduction

2. Strategies and TeehnOIogies
= Green Car Strategy W'i't-'h Blue Drive
= Competitive Small Engines

* Fuel Economy Impr@vement

3.Summary
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Eco Car Strategy

» To be industry leading for “Green Growth”

Drivetrain

Fuel

Activity

Gasoline/Diesel Bio Ethanol/Diesel Gasoline/Diesel Electricity Hydrogen
Electricity
(Ceaseless FE\ (Address regionzDI ( Expand HEV\ (Fleet N\ ( Start Pilot )
Improvement fuel diversity Line-up Demonstration Production
*US : Bio Ethanol (12)
*EU : Bio Diesel PHEV('12. E)
\_ ~J \eIndia : CNG U W, \_ VAN Y,
Dependency on
Petroleum

3. Summary

Stage3d: i Stage 4
HEV Electric Vehicle FCEV

Engine + Motor

F0
%(Auxiliary Power)

Battery + Motor
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Status in Europe 3. Summary

180

165.5

47 - urrent Status
150 ' (2009.03)

140 g M. o1r

u gy
ay
......
oy
n gy

130

CO2 Emission (g/km)

120

Sales Year

» Expected to achieve the 2009 target of 140 g/km
» Continuous improvement of powertrain with vehicle optimization
and changes in product mix
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Fuel Economy Road Map for Europe and US 3. Summary

25 | Future Fuel Economy Target |

USA
20 Europe
L
o
<3
b= 15
nd
Jud
o
£ 10
(5)
>
(@]
S
e 5
0
'07.. ems improvement 10 . GDI + Turbo charger 12 . Stratified GDI with TCI '15

e CVVT 2 Stage Turbo * HCCI / CAIl Engine

« Low Friction (engine/tire) » Water Intercooler * Electronic Variable Valve Lift

¢ ISG  Mild hybrid * Low pressure EGR

« Active Eco Drive * Active Aerodynamic Control  « Thermal Management System

* Intelligent Eco Drive » Super Capacitor Generation Control

» Ultra Aerodynamic package
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Thank you for your attention !!

@& HYUNDAI

Drive your way™
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