Transportation Basics -- Efficiency and the Environment

Transportation by the Numbers (Environmental Defense Fund)
· 96 Percent of the world's transportation energy currently supplied by oil.

· $75 Cost of barrel of oil on July 18th, 2007. 

· $131 Cost of barrel of oil on July 18th, 2008. 

· 9.6 billion Number of fewer miles Americans drove in May 2008 compared to May 2007. 

· 10.3 billion Number of trips taken via the U.S. public transportation system in 2007, the highest in 50 years. 

· 44 Percent increase in price of diesel fuel paid by public transit agencies.

· 20 Percent of America's public transit agencies that are cutting services due to budget constraints.

· 46 Percent of population that has no access to public transit.

· $6,251 Amount the average two-worker household saves annually by taking public transportation instead of driving a car.

· 2030 Year by which lifting the ban on offshore drilling may start to impact the price of gas.     <http://www.edf.org/article.cfm?contentID=8161>

The Simplicity Principle: Move Only What You Need, 
Only As Fast As You Need

The average car engine is 30% efficient.   The driver is only 5% of the weight of a modern mid-sized car; therefore 95% of the fuel used moves things other than the driver!

To move things, try to use a means other than a large private vehicle.  Parcel services transport cargo more efficiently than private autos can.   Carriers and trailers are available for bicycles.   Special cargo vehicles that are human or electric powered are also available.

A large SUV might get 12 mpg (miles per gallon).  If a large SUV is carrying 5 people, then each person is being moved in the equivalent of a Honda Insight (60+ mpg).  When a 100 pound gasoline scooter carries a 150 pound person, it gets well over 100 mpg.  Riding a bicycle is better than a 600 mpg calories equivalent.

Most of our fuel and food is grown and transported with fossil fuels.  The more energy intense one’s diet, the less "mileage" one will get.  Eating low on the food chain, especially when it is locally grown, reduces the energy intensity of what is required to produce your food.
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Mass Transportation

A bus may only get 8 miles per gallon, but if that bus is carrying 40 people, they are being moved at the equivalent of 320 mpg per passenger. A full passenger train can move people at the equivalent of 400 mpg.

Passenger jets transport people at about 35 mpg per person.   Taking a bus or a train, as time and availability permit, can reduce fuel use by factors of 10 or 20.

The Advantages of Electric Transport

The advantage of electric transport is that wind, solar, hydro, and other renewable energy sources can power electric vehicles without depleting  natural resources and with less environmental impact.    The simplicity principle applies:   Move only what you need to, and only as fast as is needed.   An electric scooter or bicycle can move a person for a tiny fraction of the electricity required to move a car.
Efficiency of electric transport is comparable, or slightly better than, that of a gasoline engine.  40% of the fuel burned in a power plant emerges as electricity.  After transmission and charging losses, one might get 75% of that power into a battery; however, once that happens, the electric motor is much more efficient (80-90%).  Generating power where it is used can eliminate those transmission losses.   A 1/2 horsepower cargo tricycle (pedal-electric hybrid) has a 15 mile range moving at up to 15 MPH using 600 watt hours of electricity.  An Electric Prius needs 4-5 kilowatt hours (8 times as much) to move the same cargo.  The solar installation required for a cargo tricycle is $400.   

Solar installation for a mid-size car, with average mileage per day, costs $3000-$4000 (more if driven more).  These approximate costs are for solar panels guaranteed for 25 years. 

Plug-in hybrid vehicles can use off-peak electricity for power without using gasoline.  Essentially, these are standard hybrids with a larger battery.  Experimenters have vehicles like this operating, and automakers are evaluating prototypes now.   Hydrogen fueled vehicles are further in the future. Hydrogen is an energy carrier, not a source, and must be generated using energy inputs from other sources.  Generally, using electricity by itself to charge batteries is more efficient than using that electricity to produce hydrogen to be burned in an internal combustion engine.  Other future fuel substitutes include air-compressed vehicles that require electricity to compress the air. 
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