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The Demand for Oil NAVICSTAR®

TRUCK GROUP

250
Big Drivers for Change /
200
= World ol % $
= Greenhouse Gas (GHG) standards 2= g
£ 10
We’re not in danger of running out of oil soon. =
What matters is ...
S0 2X
When does the GAP between demand 3 2
for oil and production capacity occur? o A
5838888 388§%8 4

Demand assumes EIA’s consumption growth rate of 1.9%

[ Already Consumed
B Proven Reserves (EIA) 295%
@ Double Proven Reserves 250%

1 Triple Proven Reserves =>5%

Source: Advanced Technology Division; Office of Transportation and Air Quality; U.S. Environmental Protection Agency
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The Demand for Oil NAVICSTAR®
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China wants half its population
to be “middle class” by 2020

Wall Street Journal )

Cars In India/China
2004
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2007 US Greenhouse Gas Inventory by Sector

Commercial
and Industrial Automobiles

46% : and Trucks
ransportation 6%,

33%

Source: EIA, Annual Energy Outlook 2007
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=% BGallon 22 Pounds

f Diesel = of Carbon Dioxide
Consumed Produced

¥ Eméency IMPROVEMENT

tractors would deliver:

\
25¢ Odb fewer

P ..Consumed 1,971,000 fewer
s tons of CO2 produced

Greenhouse Gases NA
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_ MaxxPower APU
ProStar Aerodynamics Saves 1,800 gals of fuel

DuraStar Hybrid Saves 1,600 gals of fuel & 20 tons of CO?2
Saves 1,500 gals of fuel & 17 tons of CO2

& 16 tons of CO2

LB |

S'N/ MI]HE
FUEL EFFICIENT 'Q'

RouteMax

Plug in HEV IC School Bus Saves 1’?;50 gaifcoc‘;zf“e'
Saves 700 gals of fuel & 6 tons of CO2 : ?ns ‘O___;:-.

Note: Savings are per vehicle per year.
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Solutions Already Delivered: NAVICSTAR

Hybrid Electric Vehicle Facts TRUCK GROUP

Emissions Reduced**

Fuel Saved Annually 70%,

60%/1

$552 *' H 50%
138 Gallons _  _aw M

12,500 Miles m 40%:

~ 600-900 Gallons Saved 30%

_ $2,400 to $3,600 *2 20%

~ 1,000-1,500 Gallons Saved 10%

1S 7 Day * - .
- W3ork"-sile] "Ops 1 $4,000 to $6,000 *>> 0% e co ”
X

~1,200-1,900 Gallons Saved . SO Over the road & Worksite Ops
5 Hrs TDay -$4800t0  _ M0 -~ i
Work-site Ops $7,600 *>° ‘Q"‘ g ** Based on independent 39 party testing

~ 2.,800-3,500 Gallons Saved

$11,200 to

9 Hrs / Day Ovemnight “Hotel Load $14,000 *2,4

Assume 21mpg; 30% improvement
$4.00/gallon fuel

Assume baseline: 7.5 MPG & 1.18 GPH idle
Assume baseline: 6.5 MPG & 1.0 GPH idle

B Over the Road
Engine off work-site
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Note: Compared to non-HEV.
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Tractor Trailer Waste Energy Recovery Vehicle Electrification
Up to 16% fuel economy improvement Recover some of the diesel fuel energy Deliver fuel economy through
demonstrated in SAE Type Il testing (~60%) that is lost to coolant and exhaust electrifying the power train

Total Energy Used per Hour
(65 mph, fully loaded, level road for one hour)

Base = 400 KWh (6.6 mpg) - Targel = 255.5 kWh (10.3 mpg) —| n
T P 5-10% Electrical Components

Aerodynamic Losses Base = 240 KWh
Fuel _200, - _—
conomy 15-20% Engine Downsizing

Basa = 85 Kk Targel = 143 kih

Target = 66 KWh Engine Efficiency
Base = 40%

Target = 44%

Rolling Resistance g
R S A E e 25-35% Base Hybridization
—— ] Drivetrain Auxiliary Loads - (] yoriaizat
Target = 6.3 kWh Target = 7.5 kWh

Fig. 4.1. Class 8 truck energy audit.
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Optimization ... Combustion / Air Flow / Heat Exchangers
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Partnerships to make it happen

Industry

Suppliers

Major
Components

Vehicle OEMs

Dealers
Fleets
Customers

Government

DOT / DOE /

DOD / EPA

215t Century
Truck Partnership

National Labs
CARB
HTUF
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