Electric Transit for East Tennessee
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Most of the time, when someone mentions electricity, one doesn’t think of fuel for transportation.  It’s a natural reaction, as electrons moving along wires doesn’t seem to have much similarity to what we typically think of as a “fuel” like gasoline, diesel or propane.  These are liquids which we know flow and have energy content or densities—you burn them to produce electric power!  But electricity can be a fuel… in electrically powered vehicles.


There are three main examples of how electricity can be used to power a vehicle:

· Dedicated electric – plug it in to charge the batteries (“refuel” the vehicle),

· Hybrid plug-in type – where power is generated from two sources:  you plug in to charge the electric system (batteries) and fill a tank with a liquid or gaseous fuel that powers some type of combustion device, and

· Hybrid non-plug-in type – where you charge the electric system by using “regenerative braking” (recapturing energy lost during braking); the only fuel you ever place in the vehicle is the liquid or gaseous fuel.

There are even examples of the hybrid plug-in type which also employ regenerative braking to charge the batteries, in addition to direct charging.  And East Tennessee has great examples of each of these types of electric vehicles.


The electric shuttles that the Chattanooga Area Regional Transit Authority (CARTA) utilizes and the neighborhood electric vehicles (NEVs) that Fun Buggies operates are great examples of dedicated electric vehicles that fit well into their environment.  The thirteen CARTA shuttles provide transit service around downtown Chattanooga while Fun Buggies’ 50(!) NEVs operate in Pigeon Forge and Gatlinburg.  Both are examples of finding the appropriate niche for dedicated electric vehicles and putting them to good use.

The Fun Buggies NEVs are a smaller-sized dedicated electric vehicle that allow visitors to Sevier County to see all there is to offer there through the open-sided, colorful NEVs that they operate.


Of the hybrid plug-in type variety, Knoxville Area Transit (KAT) has purchased four hybrid trolleys that run on a combination of electricity and propane.  While stationed overnight, KAT plugs in the batteries to charge them.  Then, while operating on their routes during the day, propane powers the on-board microturbine which in-turn charges the batteries.  Additionally, in this case, the batteries are charged by regenerative braking.  (In the typical automobile, on the order of 30% of the total power that is put in a vehicle via fuel is lost through braking.  You push the “gas” pedal and create speed and then momentum in the vehicle, then the motive power you’ve generated is lost as you brake.)  CARTA also has six hybrid plug-in type buses that they operate around Chattanooga.


Lastly, of the hybrid non-plug-in type, there are several light-duty examples that can be seen on the road on a regular basis.  Toyota’s Prius or Insight or Honda’s Civic Hybrid are externally fueled by gasoline alone, however they employ regenerative braking to increase the overall fuel efficiency of the vehicle.


Now, it should be clarified that with any alternative fuel (something other than petroleum), a tailpipe comparison alone is not fair.  Dedicate electric vehicles produce zero pollution at the tailpipe so including the upstream production of that electricity is necessary for a fair comparison.  From the life cycle-based comparisons that this author has studied that included dedicated electric vehicles as compared to gasoline-powered vehicles over their fuel cycles, there are definite improvements in choosing electric vehicles over gasoline ones.  And with specific consideration to where East Tennessee’s electricity comes from (TVA) and what they are in the middle of doing to improve their impacts on air quality, it is expected that once TVA is finished with their upgrades, comparing emissions from electric to gasoline vehicles will show across-the-board reductions in the major pollutants of concern from mobile sources (i.e., carbon dioxide, carbon monoxide, nitrogen- and sulfur-based compounds, particulates and volatile organic compounds).


Electric vehicles probably won’t work for all of East Tennessee, but there are many applications where they will.  And they can do so and be an improvement for the environment and human health of East Tennesseans.  If you are interested in learning more about electric vehicles and their applications in East Tennessee, please contact the East Tennessee Clean Fuels Coalition (ETCFC).  The many community citizens that are involved in this effort are working on it to improve regional air quality and reduce foreign oil dependence at the same time.

This article is the 3rd in a series of 6 articles that will discuss alternative fuels use and growth in East Tennessee.  For more information about electric vehicles or data on electricity production emissions, contact Jonathan Overly with the ETCFC (865-974-3625; jgoverly@utk.edu). 

