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Overviews...

e Saturday - Overview of _
Transportation Technologies

e Sunday - Overview of
Transportation Choices

e Saturday Panels

» The Future of Driving:
What vehicles will be on the road in 20107

» Alternative Fueling Options:
Where will you fill up in 2010?

» Fuel Cell Technologies and the Feasibility of Creating
a Hydrogen Infrastructure in New England

» States and Cities Building Towards Sustainable
Transportation in New England
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Transportation Technologies

e Risk, Rewards, Robustness
»The Politics of Oil
»The Realpolitik of Legislation and Regulation
»The Vagaries of Markets, Weather, etc.

»The Environmental Consequences of
Fossil Fuel Combustion

e Technologies are “Real Options”

»“Technofixes” Allow Us to Reduce Our
“Exposure to the World”
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Energy Markets & Weather

Light Crude Oil (CL, NYMEX)

Weekly Price Chart
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Markets are our Friends!

Unleaded Gas (HU, NYMEX)

Weekly Price Chart
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Right?

Natural Gas (NG, NYMEX)

Weekly Price Chart
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Coordinated Energy Carriers

Hydrogen — Another Energy Carrier

Electricity Supply. Energy. End-Use
(Existing / Planned / Future) Resources (Existing / Planned / Future)
Hydropower =& Hydro —
Windpower <€ Wind
Geothermal =€ Geothermal— .
Solar <€ Solar Transportation
Residential
Nuclear Thermal <§ Uranium [ Commercial
Industrial
Biomass Thermal < Biomass — Agrlcult;re
Waste Thermal <€ Waste —
Fossil Thermal <€ Gas, Qil, Coal-
Energy.
Carriers
% Hydrogen
Electricity Y

S.R. Connors-MIT-LFEE (connorsr@mit.edu) 3 Annual AltWheels: 17-18 Sept. 2005 - pg. 7

Engines, Fuels, Feedstocks

e Engines and Power Trains
> Internal Combustion <explosion really >
(Spark Ignition, Compression Ignition)

> Direct Energy Conversion
(Electricity Production = Fuel Cells, PVs)

> Degrees of "Hybridization”
(Electric Assist, Electric “"Drive Trains”)

> Others? Pedal/Electric? Steam?

e Feedstocks & Fuels/Energy Carriers

> Fossil (Gasoline, Diesel, CNG, Propane)
> Bio & Waste (Biodiesel, Ethanol, Food, etc.)

> Common Carriers [Made from above plus others]
(Electricity, Hydrogen, Methanol, etc.)
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Newton Rules!!!

Transportation is Different!
»Energy = Work

»Work = Force x a Distance
»Force = Mass X Acceleration

Can’t Get Around It

Sir Isaae-Newton

(1642-1727) - - ]
» =
Vehicle Mass = Vehicle Size/Weight

efficiency is » Distance = Trip Length(s)

Justpart of 1 » Acceleration = Driving Style,
e story. i
Congestion

e Ignore Them At Your Peril!
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Hybrids, Diesels, etc.

e Where do the “efficiency savings”
really come from?

70

<- Med & Small SUVs : <- Small Sedans ->

Miles per gallon

Source: www.fueleconomy.gov
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Magical Mobility Equation...

o Which Is the Most Important?
e Can Any Be Ignored?
people s per, Modes [M T = creians

Public Personal

Transport Auto Sprawl Congestion
Sidewalk Driveway Trip Number
Bus Car Length Vehicles/
Trolley Day Care Home to Road
Sidewalk  Parking Lot Work Network
Work Work Urban Form

Vehicle Choice

Transport Choice
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How Soon - Hybrids & H2?

e Technologies Ready for Prime-time Don’t Appear Overnight

Time Scales for New Vehicle Technologies
to Affect US Transportation Energy Use

Vehicle Technology

Gasoline High Speed Gasoling Fuel Cell

Direct-Injection | Direct-Injection | Spark-lgnition Hybrid Vehicle,

Spark-lgnition Diesel with Engine/ Onboard

) Boosted Particulate Trap, | Battery-Motor Hydrogen
Implementation Downsized MOy Catalyst Hybrid Storage
Phase Engine
Market
competitive ~ B years -~ §years ~ 5 years ~ 15 years
vehicle
Penetration
aACross
el ~ 10 years ~ 15 years ~ 20 years ~ 25 years
production
Major fleet
penetration ~ 10 years ~10-15years | ~10-15years | ~20years
Total time
i ~ 20 years ~ 30 years ~ 35 years ~ 55 years Heywood et.al.,

required Y Y Y Y MIT 2005
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Today’s Panels (am-noon)

10:30 The Future of Driving:
What Vehicles Will Be on the Road in 2010?
> Rob Lachenauer, GEO2 (Moderator)
» Barry Carr, Homeland Energy Resources Development (Honda CNG)
» Gilles Labelle, Hybrid Center of Massachusetts
» Robert Natkin, Ford Motor R&D
» Adam Vogel, Toyota

12:10 Alternative Fueling Options: Where Will You Fuel Up in 2010?
» Nancy Hazard, NESEA (Moderator)
» Ed Burke, Dennis K Burke
» Gene Gebolys, World Energy
» Gilles Labelle, Hybrid Center of Massachusetts
» Mike Manning, KeySpan Energy Delivery
» Jim Motavalli, E Magazine

v
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Today’s Panels (afternoon)

1:20 Fuel Cell Technologies and the Feasibility of Creating
a Hydrogen Infrastructure in New England
» Brad Bradshaw, Mass Hydrogen Coalition (Moderator)
» Lisa Callaghan, NAVC
» William Chernicoff, USDOT
» Charles Myers, Nuvera Fuel Cells
» Radha Jalan, ElectroChem
» Bryan Murach, United Technologies
» Sigmar Tullmann, SafeHydrogen
2:45 Building Towards a Sustainable Transportation Vision
in New England
» Marc Breslow, Mass Climate Action Network (Moderator)
» Mayor David Cohen, Newton, MA
» Councilwoman Henrietta Davis, Cambridge MA
» Mayor Jill Dusen, Portland ME
» Wendy Landman, WalkBoston
» Rep. Anne Paulsen, Belmont MA
» Senator Bruce Tarr, Comm. of Mass.
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