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- Freedom from Petroleum Dependence

- Freedom from Pollutant Emissions

- Freedom from to Choose the Vehicle you Want

- Freedom to Drive Where you Want, When you
Want

- Freedom to Obtain fuel Affordably and Conveniently
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- Fundamental R&D 4 8}

- Zero Emission Vehicle §4 9 HV7|&8E
- Fuel Cell and Hydrogen Vehicle
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(& 1) FreedomCAR 281 £ 67 272

- Batteries for Electric Vehicles
- Emissions and Combustion
- SIDE(Spark Ignition Direct Injection) Engine
- CIDI(Compression Ignition direct Injection) Engine
- HCCl(Homogeneous Charge compression Ignition)
Engine
- Fuels
- Fuel Cell Technologies
- Propulsion Materials
- Lightweight Materials
- Materials

- Power Electronics

- Vehicle System
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* PNGV : Partnership for a New Generation of Vehicle.

2 USCAR : U.S. Council of Automotive Research, Ford, General Motors, DaimlerChrysler2 TS 37 29i3|
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(& 2) FreedomCAR Z218 P Technical Specific 2010 Goals

- Fuel Cell Powertrain
- Electric Propulsion System
154 LIPMSHA| (BxE53 55kW/18sec, 9% 30kW Of4
=1
System Cost : $12/kW
- Fuel Cell Power System
B 60%
Power Density : 325W/kg, 220W/liter (A 7S HZHX])
Cost Target : $45/kW (20104), $30kW(201514)
- Hydrocarbon Powered Internal Combustion Engine
- ICE Combustion System
HEEE 45%, Cost : $30kW, Emission Standard g+
- Fuel Cell System
HS&E 45%, Emission Standard BHE,
Cost Target : Fuel Cell Power System2} S
- Hydrocarbon Electric Vehicle
- Electric Drivertrain Energy Storage % ¥ 345
1514(Cost : $20kW, Discharge Power : 300 Wh-25
kW/18sec 7|F - BAITHE)
- Hydrogen Fuel Economy
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gy
- Manufacturing Base Goal
- X2k 7= U Subsystem 74l o5t £2 50% A4
- Recyclable/Renewable XiE 7§
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Batteries for Electric Vehicles
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Emissions and Combustion

%S W73 AL fR8EAM AaoT A
%3] Emission #|01& BAldl1a} sk T2
224 AA 6 7} Divi -sione & Yo} gict. &
ASHET YA B Azto] 38 olgrold, da
A 2 A ZA| AL F e Folz vE 3
o AR = Mgt vpe} Zo] AAANA Hols A
LEEY ALy dist 71x A7} tEo] A3
37 AEHI Qi3 o]9} o} wiz| kA T B
2|9kl HAE g A7vF Eus] APz glek
AR FAg) 449 vie glov, volA ¢
AE TR P 3Lt FRH 3 glow, g5
3 F A Aol ABolA € Holg} 7=,

tlo o

o
(o]

B

ot

thoz ek 28 AlE R IE 9 7Hd], DOEY
A AANs Y 98 T2 IR F2 Light-Duty
FuelZ @7UAL R 8ln git}. o) 7186 483X
o 714 A%st A8 E 27] 98] RFG, Diesel C2,
vgkE E100, CH2E tidod Al A2zt
SuEo} B3 gAY B4 A4S Y@ diAds A
T H|wA gis) X35 glckn DOE 447}
HE =3

Fuel Cell Technology

o] FEAM thFolA 1 Y= AR 18E AH &
Fuel Cell Power System®] 70'#, Fuel Processing
Subsystem® 71, Fuel Cell Stack?] 7B,
Polymer Electrolyte Membrane(PEM) Base Fuel
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Lightweight Automobile Materials
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DaimierChrysler' s NECAR 5 & Jeep Commander 2
Methanol-Fueled Fuel Cell Vehicle
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HEV Technology

Hybrid Electric Vehicle 49 45% W7
T ApgolA] gl F3E Ar|AHEA 3L ol
UA7|Boze] A% DA S0} T 98¢
g Zlolgla B ezt Aujgoltt. 71 & Ao
2 FEOEE A - 258 998 dyse 4
9] Agho] vlma Golsith Holth, ol !
A :H3l 718 w7|1d e ofFel e ¢A
753l A ol el 9E 4 e 7 vl digt
9 sptetn & 4 ok DOE7} 83 =24 E 5
71 A&t 2R e FAlE & 5 9led e
4, 947|337} 2¥ Hybrid7} 7] AE ¢899 gl
©m Non-petroleum Fuel Base 71¥3} Motorhel
Z3o| AtHE 5 w717k A HEE Y8 HEV
AR} w2 g},

ol mlFolA & 4 3L AFsto At T -
Aol FFoZ Hofske T2 o] AFHQ o 2A]
FreedomCAR®} 1 #& A7) ) Qo) tig) s}
At ole AL 833 A7) 718 23 o] Fo]
A GREolE & & Jlom Z2 o] Fhstan §)
TA- 8o o] 3 ol HFHA] g2 8
o] AR} vi7tell gAlole} AR Eth o]} e 4F
AT Z2ae] AFogHE 4 Zhof AA v
W 2Fgat wiolA HAS] 71658 of| og o
& XA 2 A & TP obd 4 gl

(2] C HEHH : dehoi@ca.sandia.gov)

.

20034 68ls « 37



