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Propane is considered a low carbon fuel.



Propane Industry (mws

Propane Education and Research Council

PERC Promotes safe, efficient use of odorized
oropane through investments in research,

safety and consumer initiatives (created 1998)

National Propane Gas Association

Membership is comprised of small businesses
and large corporations engaged in all

segments of the industry from retail marketing
and appliances to manufacturers of equipment




» Improve consumer and employee safety

* Fund research and development of new and more
efficient propane equipment

» Expand public awareness of propane and its many
uses and benefits

» Help ensure success of our partners



History (mws

e 1910-Propane discovered-Dr. Walter Snelling
e 1913 First Propane vehicle in USA
» 2004-200,000 Propane vehicles in USA
 Third behind gasoline and diesel
« Vapor induction systems
« 2006-Liquid Propane Injection system in USA
e CleanFuel USA unveils GM 8.1
« GMC 4500-8500
e Blue Bird Propane Vision
e 2007-Roush Industries introduces LPI into F-150



Production (mws

* 50 percent of the propane used in the USA
comes from raw natural gas. (Raw natural
gas Is about 90 percent methane, 5 percent
propane and 5 percent other gases.)

* 40 percent comes from petroleum during
the refining process. (Propane vapors
separated from gasoline liquid.)



Propane Combustion Characteristics (ﬁmﬂ"“"ﬁ

Lower Limit of Flammability 2.15
Upper Limit of Flammability 9.60
Flash Point -156°F
Ignition Temperature in Air 920-1020°F
Maximum Flame Temperature 3595°F

Octane Number Over 100
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Shares of Energy-Related
Greenhouse Gas Emissions (2005)
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Gasoline LPG
21.4% 1.32%

Distillate Oil
(Diesel)

11.2% o

36.4%

Other \
Petroleum
9.4%

Natural Gas
20.3%

(Total: 5,751 million MT C02)



Products PROPANE
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e Forklifts
 Mowers
e Ground Service Equipment
e Light Duty Trucks

e OEMSs

o After Market
e Medium Duty Trucks
e School Buses

Propane forklifts.




Forklifts

EXCEPTIONAL ENERGY*

Meets CARB's
2007 emilsslan
requircrmcnts.

Performns Indoors | I
or out, Inclines or \ !
declines, raln or shine. |

Refusls
easily.

T Burns
cleanly.

Costs less

to rmalntaln. e

Propane forklifts.
Cleaner, greener and ready for tomorrow.



Forklifts (ﬂmﬂ"“"ﬁ

The initial total investment required of a
propane forklift is lower than comparable
electric or diesel-powered forklifts, and they are
cheaper to operate and maintain.

-AND-

Propane forklifts qualify for the $0.50 per gallon
energy tax credit.



N EXCEPTIONAL ENERGY®

Tug Technologies (P“UPA"E

PERC is Working with GSE Providers
Including Tug Technologies

« OEM development program
« US EPA & CARB certification
e Dedicated propane

« Tugs qualify for $0.50 tax credit!
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Why Use Propane Lawn Mowers?

EXCEPTIONAL ENERGY*

Clean
*Economical
*No fuel spillage
*No fuel theft

*E10 not compatible
with some mowers

*Propane fuel does
not “Spoil”

Envirogard
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GM 8.1 L LPI System

LLEANFUELLISA

Tomorrow's Fuels T



GMC 4500-8500 e




Creative Bus Shuttle




Blue Bird Builds Better Buses. —dir

Blue Bird “Vision”



THE ART OF PERFORMAMNCE ENGINEERING

[{OUSH FENWAY

RACING



2008 Roush Propane F-150 Truck (M

* Dedicated Propane

e All fuel underneath with
standard 20 gallon toroidal
tank

e 4x2, 4x4
e Towing
* Plow

e Available In 42 States*
*(CARB certification pending)




Liguid Propane Injection B e
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Roush F-150 Power Curves _. PROPANE

Gasoline/Propane Power and Torque Comparison
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In-Bed Fifty Gallon Tank g




Cummins B5.9 LPG Plus (momne

EXCEFTIONAL ENERGY™

OEM Availability

School / Shuttle / Transit
El Dorado National i: ?ﬂu

Bluebird
Refuse — Specialty Jr:;uumu i
TYMCO (sweeper) {

Ottawa (yard spotter)
Medium-Duty Chassis

Freightliner Custom Chassis

Working on exhaust
treatment to update
emissions.




System Integrators (M

CARB and EPA Certified
Systems

e Baytech
* Prins
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On the Horizon (PRU"ANE

e CleanFUEL USA Ford 6.8L Propane Shuttle
e CleanFUEL USA GM 6.0L Propane Pickup
* Roush F-250, E-250, E-350

 Heavy-Duty Propane Engine

» After Market Propane System



Propane Infrastructure (M

 Economical and Cost Efficient
 Industry Partnerships

 Modern Fleet Management Systems
* Portable (as fleets change)

* Dispensers Placed at Customer Sites




Over 2500 Public Propane Fueling Stations in the USA
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Quick, Easy Installation

e System skids can be relocated

» Skid package reduces on-site construction
costs and installation timing

« Small footprint:
12’ X 6
or a parking space

 CNG-5000 psig
e LPG-200 psig

1000 Gallons Installed for under $20,000



Public Access Stations

Storage Tanks Can be Placed Above or Below Ground



Propane’s Advantages

Domestically Produced

Environmentally Friendly

Safe (low pressure)

Economically Efficient

Infrastructure Availability

Performance Characteristics (range/power)
Vehicle Options

Superior Emissions

Worldwide Leader



Propane Works.

Greg Zilberfarb

greg@propanetruck.us
703-779-4890




