A ALUMINUM
IN TRANSPORTATION

Aluminum’s Role in Meeting Future
Heavy Truck Fuel Economy Standards

An Aluminum Association Webinar
www.aluminumintransportation.org



A ALUMINUM
IN TRANSPORTATION

Defining Who We Ar

The Aluminum Association’s Aluminum Transp

Il |"|||,.
ALCAN "

ALUMINUM

IN TRANSPORTATION ‘ '\ / |
THE ALUMINUM ASSOCIATION, INC. A\

ALCOA NONVEIELS

¢ ALUMINUM PRECISION PRODUCTS




Why We are Here Today

e To meet the tough new fuel economy and emissions
regulations proposed by the Obama Administration, next
generation commercial vehicles will need to be lighter,
cleaner and more fuel efficient — and aluminum delivers
on all fronts

e Agenda
— Introductions
— Situation Analysis
— Third-Party Research
- Q&A
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Many Challenges Facing th
Vehicle Industry 1
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Federal Mandates Adc

New emissions technologies
fuel economy and inc

Average Weight

Emissions Mandate Impact (Ibs.)

Fuel Economy Impact
of Emissions
Technologies

2007 EPA Engine Emissions

TOTAL 850 Ibs.

-3%




Landmark Fuel Standards for
Trucks Proposed
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First-ever fuel efficiency standards
for medium- and heavy-duty trucks
proposed

Seeking emissions reductions
between 10 and 20%

Applies to largest vehicles on the
road, including semi-trucks, buses,
delivery vans, garbage trucks and
heavy-duty work trucks
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Return on Investment Higher When Combined
with Other Improvements

A Systems Approach to Efficiency

Vehicle Design Aerodynamics

Powertrain Rolling Resistance
y

Photo Credit: Peterbilt
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Impact of Weight Reduction on
Improving Freight and Fuel Efficiency

Todd Summe

ATG Technical Committee
Division Manager Product Design & Development
Alcoa
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\MStudy Quantifies Aluminum’s
Impact on Freight Efficiency

* Objective
— Quantify fuel economy impact of weight reduction with aluminum specific to U.S. drive cycles

« Methodology

— Analytical simulation (Ricardo)

« U.S.drive cycle simulations
— EPAHWEFET
—  WVU Interstate
— HUDDS

« Load conditions
— Un-loaded, ¥~ GVW Load, GVW

~ -

- Engine and transmission T IR VR

Photo Credit: East Manufacturing

— Displacement: 13-liter, diesel
— 10-speed automated manual transmission (AMT)

Vehicle specifications
— Frontal area: 10.68 m?

— Coefficient of drag (C,): .60 (baseline) IR

Source: Ricardo
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Vehicle Configurations St

: : : Tractor & :
Tractor % Weight Trailer % Weight Trailer % Weight

(Ibs.) Saved (Ibs.) Saved (Ibs.) Saved

29,500
28,000  5.1% (1,500 Ib)
26,200  11.2%

Conventional (baseline) 16,000 13,500
“Traditional” Lightweighting | 15,500 3.1% 12,500 7.4%
“High” Aluminum Content 14,500 9.4% 11,700

Rear door
save 187 Ibs.

Cab roof Cab rear wall RR door surround

b save 60 Ibs. save 49 Ibs. save 150 Ibs
Save 20 Ibs.
per door ' Side Wall

,1 Save 1,000 Ibs.

Cab floor
save 56 Ibs. i
. | S anding gear
1?' ey e
' save 50 Ibs. Slider box = A‘)
Frame rails Cab X-member save 150 Ibs. Save 30 Ibs. per
save 435Ibs. save 38 Ibs. wheel

Source: Ricardo RICARDO
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Payload Configurations

Vehicle Tractor Mass Trailer Mass Payload Total (Ibs.)
Configuration (Ibs.) (Ibs.) (Ibs.)

50,500 80,000 GVW

Conventional

(baseline) 16,000 13,500
52,000 80,000 GVW

“Traditional”
Lightweighting 12,300 122100

6.5% more payload
“High” 53,800 - 6.5% fewer trips
Aluminum 14,500 11,700
Content

Source: Ricardo RICARDO
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Payload Configurations

Vehicle Tractor Mass Trailer Mass Payload Total (Ibs.)
Configuration (Ibs.) (Ibs.) (Ibs.)

50,500 80,000 GVW

CEEEEL 16,000 13,500 25250 54,750 half load
(baseline)
0 29,500 unloaded
52,000 80,000 GVW
el el 15,500 12,500 25250 53,250 half load

Lightweighting
0 28,000 unloaded

i 53,800 80,000 GVW
“ngh”

Aluminum 14,500 11,700 25,250 51,450 half load

[0)
Content 0 26.200 unloaded 11.2% mass
saved

Source: Ricardo RICARDO




 U.S. Drive Cycles Simulated Via
Physics-Based Model

e Highway Fuel Economy Test
(HWFET)

— One of EPA's official highway
cycles

— Duty cycle designed for
medium to high speed
operation, no mid-cycle stops

Heavy-Duty Urban
Dynamometer Drive Schedule
(HUDDS)

— One of EPA’s drive cycles for
heavy-duty vehicles

— Several idle and start-stop
positions

— Many acceleration and
deceleration events

West Virginia University
Interstate Drive Cycle
(WVUIDC)

— Simulates interstate operation

— Speeds vary from medium to
high, many moderate
acceleration events

EPA Highway Fuel Econol

my Test (HWFET)

Source: Ricardo

Heavy Duty Urban Dynamometer Drive Schedule (HUDDS)

West Virginia University Interstate Drive Cycle (WVUIDC)

i} 200 400 600 800 1000 1200 1400 1600 1800
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Weight Savings Increases
Fuel Economy for All Drive C

5.00%0

“High” Aluminum Content rel. - AFET

soos {--_____________Conventional Configuration IS ®HUDDS

4.00% o

Z2.00%% o

FuelEconomyImprovement (%)
o
(]
g

1.00% —--——————| - — — — —————I- - — — — — — — — - — ———————

C.00%% -~

6.03% 11.19%
{halfload) Weight Reduction (%) (unloaded)

« Largest impact on “urba

Source: Ricardo RICARDO




RICARDO
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Aluminum Impacts
Fleet Freight Efficiency

Payload

0) 1 *
(% GVW) Yo Annual Miles

0-25% 10 %

“High” Aluminum Content — 3,300 Ib. Weight Reductio

Fuel Efficiency

Improvement

25—-75% 25 %

3.7 %

75—100 % 65 %

6.5% more
payload /

Fleet Average =

* Average results from Aluminum Ass

Source: Aluminum Association

fewer trips
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Aluminum is a Part of the Solution

« More payload
— Carry 3,300 Ibs or 6.5% more cargo
at GVW

 Improved fuel efficiency
— As high as 1,612 gallons each year

for a weight constrained vehicle
* Nearly one billion gallons of diesel
annually for the current U.S. fleet

* Reduced CO, emissions
— Up to 17.9 tons annually for a weight

constrained vehicle
* Approximately 10 million tons of CO, per
year for the current U.S. fleet

19
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Online Resources For You

www.aluminumintransportation.org
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10/25: Aluminum Industry Statement on Commercial Vehicle CAFE Regs

Commercial Vehicles

Want to Learn More?

Y(]u Tube Receive the latest news and updates on

aluminum

K n
e

v o )

View previous issues ofthe at
Explore the Value Proposition of Aluminum in Commerical fuck and -
Vehicles newsletters

Lightweighting with aluminum in commercial vehicles provides a host of benefits to
owners and operators including: On the Record
¢ Increased cargo capacity — up to 3,300 pounds
Reduced fuel consumption and emissions
Lower maintenance costs

Improved durability

Higher resale

In order to get there [better fuel
economy], we have to downsize, down
weight and use more aluminum.

tion.org/main/commercial-vehicle /commerdal-vehicle

® & Internet
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Questions & Answers

To submit your question:

Use the Questions section in your Control
Panel on the right side of the screen

21
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Contact Us

For more informati
to download a copy of th

Visit www.aluminumi

E-mail atql



http://www.aluminumintransportation.org/
mailto:atginfo@aluminum.org

