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PM10(pg/m3), NO2(ppb)
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MA XtSxE AlE M (AHH]/CO2 F=
Hofch==(2tch)

Eco-STAR

’///;’/f
sol=al =R : '
’ ol : sH ekl : T HEMELR
L LA | |t | HEE  58% 1 Eoici 5 : gHoiD)
: - /—3( - HES . oD%
el ZBICIM N sloj=a| =4t
s - A
T Az EREA %57 s 47| |
solmal=nl  Ten | B st T~ amm D
- i i i H“H‘"-—_l |
2035 2040

. L2712 -5 slo|2e|= -> ARHX|/HI|XISKL
. O|HA|7]0]l CHsAM = OlI=F0] EX| 45

[ —]

. E|2= J1ERl -> SEICI™E FZ(LPG, CNG A&tz M3
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219} 7|2 o gLy

2008 2010 2020 2030
- _ :2MICH GDI 3MicH GD!
Ss|HIO .
F T XS ULEV  iCO25%| SULEV CO215% |
o - DPF, SCR 3zic|™
BRASEL PM, Nox 80% | EUROG CO2 20% |
- - PING DING
A
HAIA XIS XL C02 5% |[EURO6 CO2 15% |
== LPI DILP
LPGAIS A ULEV SULEV ~  c0215%]
- _ LPG HEV PHEV
[ —| =
ol0| B2 | EXIS X} CO2 30% | C0250% !
GDI: Gasoline Direct Injection, 2MHGDI-O|23XHH|H A, 3MHGDI-Z 88 S A A

PING: Port Injection Natural Gas, DING: Direct Injection Natural Gas LPI: Liquefied Petroleum Gas Injection, DILP: Direct Injection LPG,
PHEV: Plug-in Hybrdi Electric Vehicle
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_ Eco-STAR
co, Xz =1} e

CO, — Reduction Measures (N EDC relevant)

Friction Reduction
Electrical Power Steering™
Diesel

Compressed Matural Gas

Hylkrid

Electro Hydraulic Valve Actuation
(GDI+CDA)

GDI +YWT+Turbo; Downsizing

Stratified GDI, lean

Conftrolled Auto lgnition (GDI+VWA)
Variable Valve Timing + L_ift

AST

CRBS

High EGH w PLA

Varable Valve Timing In & out
Start/Stop

THM (w / CCWV)

Relzrence:
Campact Class

DeCos (fuel oump)
Batiery Control

HF - Generafor
| {only partally MEDC relevance)
-30% -25% -20% -15% -10% -5%a 0%

Potential for CO, — Reduction Tank — To — Wheel (TTW) 1} for zonsume <10l100km

Source : Bosch
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Gasoline Vehicle

Diesel Vehicle

Gasoline HEV
PHEV

EV(Coal)
EV(Nuclear)

Current FCV
(Natural Gas)
Future FCV
(Natural Gas)

Future FCV(Coal)

Future FCV
(Renewable energy)

0.2

a213} co, bf&at

0.4

0.6

Eco-STAR

.,’/—-\-

1 Well to Tank CO,
Bl Tank to Wheel CO,

0.8

1.0

1.2

@@ XS ONX[FAAAH

*2007 XISXIetduiA |, AE|0IRLEXEHE, p.423.
*Mizuho information and institute report
*MIT, on the road 2035, 2008
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Eco-STAR

ZE 10| A * ol =
2t o| s&X CO, el —
ACTUAL FLEET AVERAGE GHG EMISSIONS DATA THROUGH MY2008 AND
NEAREST TARGETS ENACTED OR PROPOSED THEREAFTER BY REGION
Solid dots and lines: actual data

wr Hollow dots and dashed lines: nearest targets enacted

E' Smaller hollow dots and dotted lines: proposed targets
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I Eco-STAR
LY RS X2 CO, HESsigt @—

0

340
© sicl
@ 7|0}
@ XYL A
300 O 82 o0 O
@ =iy °
o
O [
260 o o A O
=
= O 8
2 120 @ ¢
S ® O ®
&)
180 --
. %3
@ ..
140 |- @
o
100
1000 1500 2000 2500 3000 3500

Displacement (cc)
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Eco-STAR

.,//’__-\

L] XIS xIe| CO, H=5iE!

SICH XIS X} 7 |OFXIS X} XA XS A} 4ERSA
Click 1.4 G 174 Morning 1.0 G 150 New Matiz 0.8 G 140 Chairman 2.8 G 296
Click 1.5D 133 Pride 1.4 G 178 Gentra 1.2 G 167 Chairman 3.2 G 300
Verna 1.4 G 176 Pride 1.4 D 155 Gentral4 G 173 Chairman 3.6 G 294
Verna 1.5 D 152 Cerato 1.6 G 178 Gentra 1.6 G 180 Actyon 2.0 D 230
Avante HD 1.6 170 Cerato 1.6 D 168 Kalos 1.2 G 167 Kyron2.0 D 243
Avante HD 1.6 D 163 Lotze 2.0 G 215 Kalos 1.5 G 236 Kyron2.7D 263
Sonata 2.0 G 216 Lotze 2.0 D 199 Lacetti 1.6 G 223 Rexton 2.7 D 258
Sonata 2.0 D 194 Opirus 2.7 G 255 Magnus 2.0 G 224 Rexton 2.9 D 298
Sonata 2.0 L 203 Opirus 2.7 L 235 Magnus 2.0 L 215 Rexton 3.2 G 410
Sonata 2.4 G 211 Sportage 2.0 G 255 Magnus 2.5 G 258 Rodius 2.7 D 263
Grandeur TG 2.7 G 250 Sportage 2.0 D 214 Tosca2.0 G 236
Grandeur TG 2.7 L 238 Sorento 2.5 D 227 Tosca 2.0 D 210 B dXSH
Grandeur TG 3.3 G 260 New Carrens 2.0 D 206 Tosca2.0L 215 SM31.5G 212
Tucson 2.0 D 214 New Carrens 2.0 L 205 Winstorm 2.0 D 257 SM3 1.6 G 180
Santa Fe 2.2 D 215 Carnival 2.9 D 264 C1052.0D 238 NewSM520G | 218
Terracan 2.9 D 275 Rezz0 2.0 G 224 New SM52.0 L 210
Veracruz 3.0 D 251 Rezz0 2.0 L 250 SM723G 254
SM735G 270

@@ XS ONX[FAAAH
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z === Eco-STAR
TLY X}SXF CO, HiS 8 Co-STAl

2008 2012 2015 2020
CO2 (uaHE) 86.52 103.00 | 119.0% | 109.01 | 126.0% (211;.10;;7&}1%;7 131.3%
sz | sug 24.19 | 28.0% | 27.64 | 26.8% | 27.77 | 25.5% | 25.75| 22.7%
ag 47.01 | 54.3% | 56.55| 54.9%| 61.31| 56.2% | 66.96 | 59.0%
LPG 14.58 | 16.9% | 17.63 | 17.1% | 18.67 | 17.1% | 19.54 | 17.2%
CNG 0.74| 09%| 1.18 11% |  1.26| 1.2%| 1.32| 1.2%
e — 25.53 | 29.5% | 30.15| 29.3% | 31.72| 29.1% | 32.83 | 28.9%
Al 3.88 | 45% | 4.35 42% | 462 42%| 4.84| 4.3%
RV 14.68 | 17.0% | 18.29| 17.8% | 19.36| 17.8% | 20.25| 17.8%
et~ | 1086 | 12.6% | 1312 127% | 1391 | 12.8% | 1455] 12.8%
3t 22.00 | 25.4% | 26.30 | 25.5% | 27.94| 25.6% | 29.16| 25.7%
s4 957 | 11.1% | 10.79| 10.5% | 11.46 | 10.5% | 11.94 | 10.5%
MR 1725 2081 2210 2319

2020140 BAU 30% 0144 57} (JHEIE o)
£&9| 50% 0]& Azt 27 > 2| 2F 1

I X[ XY 10



AHEX} CO, A2 ChA

@ CO, (GHG)? CH7|2 ¥ wHcia SE= =3l

- BHS o712 MY N

o XIS CO, 7|E M
- D21 22 ASY HEA BRI T 43
- == QI 22 HAE HEAE B3I|E

:
@ X CO, XIE s

@ MIHMMEIANZ(LCFs) B

O uWEHA H =7 AMLE M

@ CO, (AU M=z} 2IMEIE I TiEE| M=

@@ XS ONX[FAAAH

F

Eco-STAR

/—B\

CNG, LPG, H}I0|2C|H, HI0|2042, M= (DME, GTL) S
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Eco-STAR

H

@ MZI= Z&F (7|3 gef)
- 20504 771X] CO2 50% Xt
- 2020H47}X| 20% X Zt Of| Ak

@ gt MY
- KESRHOIM CO2 124E/H HiS
- 28(28, 58D 41%, (M2, E2]) 50%

- 20% MZ -> 2HOHE
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MZIZ CO, 7|E S8 ECgaTan

9 wH

- 2012HURE S0 HE : 1309/km(XISX}) - 109/km(7|El7 |=)
- 20124 65%/ 20134 75%/ 2014 80%/ 20154 100%
- 202047tX| 95 g/km |Ct
- 19954 CHH| 35% Azt
Q@ 0=
- ZHA|EL|O} PC, LDT1/ LDT2 M : PC 20164 128 g/km
- 20094 CHH| 37% Atz
- oi4} ofH| 20164 35.5mpg(15.1km/L), CO, 250g/mi(156g/km) : S7|=0I=
o U
- |7 |E ZEl
- CHERE SAHI7|E MA == & H
- 20154 7|= 20044 CHH| 23.5% LASHER)
Q@ 3=
- ¢1H] 17km/L, CO, 140g/km(0|ZEHWA]) : MEHS CHlT|
- 20124 30%/ 201344 60%/ 20144 80%/ 20154 100%

A
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X=Xl CO, 7|=

o X|Ft7|=H=t= 2 CiH|
- XA SAL20F CHE2 M2 X 0| VI=sE IS 7Is
- XSA2| 20-30% MA2E 7t SE2| 5-7% A&
o XISA FHIY
- XSA =0 ME22 2 A Y
Q@ AISXIAIE FXx2| THH
- ARSEAL, SOIEE|EXSA AME 5 83
- 54|, O0l= AISAt Al e ol

[0

@ XISXl A= CiHs)
- &XH

XEIAHZ(LCFs ; Low Carbon Fuels) 22|

I H =71 OIS 4ok(dlA) E
(" , AISA Z A=A, 2iZk BH |, MEIH
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012 S8 AlZHs} FcoTAR

X} ZI= : Daimler Chrysler(BlueTech)

- 20254 RE-ES| BRsSA E=2E 0¥

Cuidizing catalyte Exhaust-gas treatment of the Vision GL320 BlueTec

BlueTec

SCR catalytic
» s
oA |

s s
S, % AdBlue metering valve \,ed

e EPA bin5 (2009)
e DOC + DPF + urea SCR

Particulate filte

Q SIO|EE|EXISA AlE =
- 42 10| 22| EXISAL 0IZAIE TS

@@ XS ONX[FAAAH 15



X CO, AHEX} B &Y

Q@ MNIdXI=sSA B =273 M
- PM, NOx0f| CO, =7}
- MZslx 71= AAH
@ A7 s3X ¥ MEE
- 3|USXSA =] HI=71A (DPF, NOx EX{2|ZHX])
- CO, 20-30% XA =

QO SHOIEZIEXSAI B I3

- LPG S|0|E2|=EXIS X} EBHA| 252

@@ XS ONX[FAAAH
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Sair| ™ EEEa AN

@ Clean diesel X=X}
- ARASA0M 71 2M71 El= PMEF NOx X{Z7|=2 2 EHA|
- 71581 XS X10]| HSH CO, ¥H440| 20~30% = 7| I 0fl MZI=0f|A{
AISAL CO, A2 S ofj &t
- 2 X3 XISKIAIZEHIA] DPF * NOx XMZ7|= et =
- PMI} NOx XM&Z7|=2| IdHAERE2A =, 12 E|{E7|=, CI2AI0|E 7|=&0]
FIE e & A2 = of &E
- Ll clean diesel Z28H ZIM S

[Clean diesel YZl A|AE ]
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N Eco-STAR

e R ASAl

- 8ixe] MPI(Multi Point Injection) BAIGIA] S1LAl0]| HIRE
z1™ B26l= GDI(Gasoline Direct Injection) AZI7|=0] T =.
SULEV 7|& 1% 7= of|&

- 85 2~34 LHOj| 2MICH 0|22 91H| GDI AIZI0| LYALE! ZHOZ G| ALE!
(ZLH RS XEALOIM T =, CO, ~5% X&)

- &= 5~74 Oo|L{of| 3MICH E|utM =01 UAl GDI 7|= A3 of| Al
(KBRS AL EROIA MBI =, CO, ~15%KZ)

| GDI Il A|AH

@@ F-XFONXIFAAAY 18



slo|EE|=XIS X}

8 5l0|EHE| = XISX}

Eco-STAR

- 810|H2|= AISAH= FLRAIS A0 H|5H 28] % CO,7} 50% O] A

Mz 7HsE.
- MSS C§719 HARHO0| B2 AL FHOM S17} 2

- 317l JLUXESAH0IA LPG sHolER|=E XISA] 7|& T . (

0| ™)

(211 412w R I .
IEEZ " ) ,-:‘.'-‘ AT 3 ECU

i plbt=pll=]

(aw az v |
i JH

Tl JIII

Xid 7 i ARAL

TEHioH

@@ XS ONX[FAAAH
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Z317291(Plug-in) 510|2a|= xpsxt -0 STAR

o =219l sjo|=22|= XIS}
v PHEVE €& HEV 7|=0| CHEstal, M7|XtSAL0| ECt 71712 JHE22 03

Salo= g 2

v PHEVE| M5 FEXI21 M8 ZE{A= 20104 "EE"E ¢zt
Xl= 100HCH O] &} CHEF 44AkEE H|=
- 2E #HIMF}: HiE{2| a2 E|CH 64km FHIIs (6A|ZE 2STA|)
v 2l& TOYOTA’ 07ARE] PHEV X2 E2HIAE A|Z}
v 54 £ 2L} PHEV(Plug-in hybrid)7|& A23} of| At

AN

grCH,

Engine Generator Lithium-lon Battery

Electric Drive Unit Charge Port

| GM PHEV }gi} “gE” ]

@@ F-XFONXIFAAAY 20



37| RSH EeoSTAR

e XMI|XISA 2 MY
v MX|7|=2| El7|=ol 92X 237(100wh/kg -> 500wh/kg)
v HMXI7k2e| ChEXIZ: #Re 1/5
v =¢§x1 JlE wH U &F o=at 35
A2 M7 (Y LMY $FEO2 57} 22)
=l AXJ|=HE "l &

, m e 2180129 51 H? HHEAR DHOIH
It s BA0 . CHBH A
4000 - -
ey . 24, S AN mER
3 o lmw 20305
3000
1] .
100,000 & Acwh 5,000 ™ lewhy
2500 -
=]
g = A
2000 |~  HEVS ey
H Jem [T % EVE2 HiE
al
fr R
i 1500 ™ o0, p00 2tfovh 1
1
I,H|.\,r-.: NIMH I Jl'gg' }IEB
000 - YRt

y

50 70 100 150 200 250 500 700
T &= (Wh/ka)
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7| X=X} Ergmainn

ol= Mitubishi motors2| i-MiEV

Overall Length x Width x Height XL & V&P & IR T )]
Curb Weight 1080 kg

Seating Capacity 4
Max. Speed 130 km/h

Cruising Distance with
a Single Charge (10 - 15 mode)

160 km

Permanent magnet
Type synchronous

Max. Output 47 kW
Max. Torque 180N-m

Drive System Rear wheel drive

Type Lithium-ion
Total Voltage 330V
Total Energy 16kWh

100

(o]
o

60|  Open type —

Battery weight,”Vehicle weight x100 %

Lead battery T
L , Lead battery
a0 forEV. 4
Nickel hyaﬁé ©battery
E : Less than 20%
20 = Lithium-ion p
i MIEV ; ;
g o — Practical zone
1990 2000 2010 A

@@ XS ONX[FAAAH 22



IZFMX| K= A} RS TAN

@ AR XMX| XIS Al
- 2F 2030H0]l 7|E LHAH |2 XIS

£ 9lsl

Sh

t CHA ol &}, SLHAISAI2IALE S S

Ditra Capacitor

Mater Cantro%—-r
FC Stack o = i }\

=i

Motor J High Voltage Devices H, Tank
Reduction Gear

| SURESASIAOIM THE SOl HEHK| RIS K ]

@@ F-XFONXIFAAAY 23



r10

-

—_ —~ 0N
u)||| O.H u)||| o;il;

bl

H

I =

A8

MIIA MZ Y DESE WM
FHIE : 6.5%

2= 35.3%, O0|= 13.9%, M7H 35.4%)
(1500cc o|st) x| EOHH|= : 14.6%
U= 61.4%, =&A 39.5%, O|E}2| 55.4%)

LI S&X Q= di7|&F : 1750cc

180.0

0.0

1000

500

—— 5iH|E(%)

M - 2FHI0)

800 0I5t 1000 0I5+ 1200 0I5+ 1500 O[5+ 1600 0|5+ 1800 OIS+ 2000 0I5+ 2500 0I5+ 3000 0I5} 3000 Ol &t

. AR/ AEX B2 ALIEZ|2 MZA| S8X CO, 10% Atz
. 4215l CO, 5% TAXE HAWA ;ix} A=} -.-§}§ MM =

@@ XS ONX[FAAAH
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Eco-STAR

MIjAIX EIA IR HE S| e —

0 LIjUXEI~HZ He 2|F 3}

- EU : Biomass Action Plan

(201044 5.75%, 20204 20% bio fuel E&)
- 0|31 : Advanced Energy Initiative (Bio-ethanol, bio-diesel)
- 2152 : DME, GTL

o= 23 wol
- HMAFE22E A8 252X A
- L= A= 2 24

=3 ol=at PS5
= CHHE0| 2 HEAY 7= He
el MOITLAS} LPG HE S45} WolE

ASXHE YU ASXY U P3/AFT0| L

I
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Eco-STAR

ol

(2| ESAIAAE S)

x

I RS PN 5

Azl

ol

StxHH HIS=

g4zl

2

- XA EH 52

il

26
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CiZHa olZa| S Segeo AN

0 217 BZS 9I8 U= U o=l E Wi

- MIJMX{EIACIE B

- Plug-in 3{0|=2|= AISAS 3% SHAIAHY o1=3t 35
- HEHNASAES £2 SHAIAY Q1=3} 35

Q@ MM EILHAZ(LCFs) 23X =H

- EU : Biomass Action Plan (200341 xlEH)
(=80} 20104 5.75%, 2020 20% bio fuel 2&)
Renewable Energy Directive A2}

- O|=% : Advanced Energy Initiative (Bio-ethanol, bio-diesel)
(20 in 10 goal)

3l Y

! ChargePofnt

| Eaia0l slo|=2|S RHSXE 5
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@ CO, U oiH]

Eco-STAR

782l CO, 7|E ASA MM 32 ——r

7IE22 sh= XSAL MM Al

Z= Ml & 2 (including Incentive & Penalty)

Austria [—

O9oid|of 2l SSAMl (Registration tax) £ilg
Oalxt 72| Al, CO, =2k H}E EXZ-511=2 M= (Bonus-Malus System) A|3

France I]

OaIXl 2l Al CO, S0 mE BExZ-511=2 M= (Bonus-Malus System) A|
O SJ|AM (Registration Certificates)2| &8 7|& HZ

- 7|2 diEl S=of o8t MY 7|=0] FIE2E CO, HiEE0 OE MESHIT X8
Q E|A} X{2ko]| C2t M3 (Company Car Tax)2 CO, Hi&2H0]| mjz} A48, 3}

Denmark B

QO ¢dd|0f] m}2} 24M (Annual Circulation Tax) 51}

B mm | O%ulof oj2} S|AM (Registration Tax: A&7l 71o] 2|7 43) 23, £33}
a O 28 M (Annual Circulation Tax)2| M4F7|&E #A
ermany - $18 QIZI W7 |¥ — CO, HIEHE WA £ (2009. 1. 12 A|8)
cwed BB O 2%M (Annual Circulation Tax){ CO, &2 mj2} 53}
weden o mmm O <Y 0f Al 10,000 SEK EXES (Premium) X2
UK sz O 2% M (annual circulation tax)@ CO, tij&eko] mz} 511
valny O B|Al X}2 M@(Company Car Tax Rates) CO, Hij&eko]| o2} 521}

Netherlands

e

O SH/M=Z (Rate of Registration Tax; A&7 7|£)& Hd|of iz} 2, X SF 2
Q CO, XtllE Xl (F& X2k 100 g/km 0|2, A X2k 95 g/km O]9
— 2% M| (Annual Circulation Tax) 50% Z'™

Finland +

Q CO, HiE2ol mi2} S=|/M (Registration Tax) 51}
Q 201045E{ 2¥AM (Annual Circulation Tax) £IP7 |E& A& S0 CO, HIFEH2E HY

Spain &

O SHM (Registration Tax)® CO, tii&Ee0j o2} 5.1}

Portugal

O SH/M (Registration Tax)# CO, HE2F ! I vlj7|2kof| o}2} 520}

@@ XS ONX[FAAAH
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Q8| CO, ZES 9I3t OIME|E & HEfTAR

=7} SIME|= HIEE|
SAER|0} | - 120 g/km O], Z|CH 300 € HL{A + 180 g/km =1} 1g = 25 €2 HIE|
w710l + 105 g/km 0|2t : XtSXt FOR712] 15% &2l _
« 105 - 115 g/km : XK=t Toi712] 3%8t2l
Alo|=2{2& | - 120 g/km OJ2t, 683 € X|H -
. . gg élEtI Z1} kmg 4,000 DKK . OE;II é§;| OEL%IET(%}/} %(}gi DKK HIZE| 52}
- 7k&&l of - = m
R il ok ol - CiAH= 1] 18 km/l O[5}
- HEZ
. - HEE|
2(1)-‘I 11:)(3‘ 9%(8::\ : ﬁl;gos goo ¢ 161-165 g/km : 200 €
Zga 101-120 g/km : 700 € 166-200 g/km : 750 €
121-130 g/km : 200 € A LI
PN | (= | o g/Km . y
olggal | * 140 9/km 013} A1t 0j A _
: 800 €2 iz w2497 MM EHA
« S8 371(AHo] x =) xSX} 2HE2
a3 cog Hllil_ﬁ-'ﬂﬂl 30% =3} bil&3t= xtSAtol
yges | S I 1SK 2@ml 1,600 €2] HGIE|
— o =
B2 Qs ohusnart 20% DIEL HiGSHS IS AL + 200811 2B1RISE] 232 o/km £3 JHEl XA,
' 192 g/km 3} C|A xtSXiol
Zi2} $tAHIX| 71 g T 110 €2] F240| SH/AM0ll =7} 5
AggEd - A 70 Al 10,000 SEK 24T 501 -
— (CO, 120km 0| 3f)
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=L AtSxt CO, A{Z AlLt2[<=2(0])

Eco-STAR
L —

CH=H

oo

=
=

AZEH%)

H =

E&X CO2 7|&

3202H=(16.0)

SEX 39% M&

CHE X} CH=Y

3540H=(17.7)

CHEXI2] 30% A&t

X CO2 xt B3

3002H=(15.0)

HEV & 20% 22 S

M| ¢1=22| 20% (CO2 20% M)

0l

2%} 10% Mz

8640H=(43.2)

=57, WS

20002H=(100.0)

#229| 20% AL (BAU 70% £&
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- TSR BIZ 20 CO, E8
- MIJMXEIA GERT 2E W =2
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Thank You !

e-mail: yjeong@kimm.re.kr
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