A Hydrogen Economy in East Tennessee
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In the United States, California is the hotbed for activity in hydrogen in the transportation sector.  This is partly due to the existence of organizations like the California Fuel Cell Partnership and the fuel cell vehicle program at the University of California Davis… but also due to the climate.  Fuel cell vehicles (FCVs) really aren’t ready for cold weather climates yet, as several problems exist like cold start timing (ready operation in a matter of seconds) that effect the overall operability of the cell at lower temperatures.


Don’t get me wrong.  The technology has come a long way in the last 15 years in advancing the overall science of fuel cells for efficient power production.  However the needs on the transportation sector side are very demanding, due to the American consumer wanting all the conveniences they have in current vehicles and all the advances that come with a new vehicle… and they want it at a price that’s comparable to today’s average sedan.  (We really don’t ask for much do we?)


This is why we have seen stationary power production fuel cells take the first steps to use.  The issues of compactness and dependability are less of a limitation for stationary units as they are for transportation applications.  One of the most discussed applications is a post office in Alaska that has a bank of stationary fuel cells that run the entire post office’s power need off the fuel cells – they only need the local power grid in a back-up sense, if the fuel cells fail.  


There’s even a working stationary fuel cell in your backyard.  ORNL has had a 200 kW PEM (polymer electrolyte membrane) fuel cell operating at the National Transportation Research Center (NTRC) since early 2003.  Jan Berry with ORNL clarifies that “it is connected to the local power grid but has a reverse power relay, which keeps any power it produces from going out into the grid (danger of electrocution for line workers).  The fuel cell runs on hydrogen converted from natural gas and provides about 25-33% of the building’s power need.  All the fuel cell’s waste heat is used in the building, which increases the overall system efficiency to almost 70%!”


These are the first, tiny steps toward what many believe will be a major, future use of fuel cells:  much more energy-efficient decentralized power.  Fuel cells, solar photovoltaic, wind or wave power, gas turbines or even reciprocating engines could be power production centers for local areas that serve only neighborhoods or small cities, that achieve high system efficiencies (versus today’s electric production model that achieves probably 20% when all loses are included).  A big reason for the inefficiency is the lack of recovering and using the waste heat. A city the size of Knoxville could have many separate power producing areas, perhaps fueled by renewably generated hydrogen that runs the fuel cell to provide electricity.


How does this tie-in to hydrogen as a transportation fuel?


The more sustainable model for moving to a hydrogen economy involves such decentralized systems that would not only provide hydrogen for stationary power production, but would also fill-up our FCVs with hydrogen overnight at home.  Ahhh – not needing to waste time going by the “convenience store” to fill-up.  (To get there, we have to change people’s mental image of infrastructure… a significant education task.)

Even though we can create such systems with today’s technology (utilizing the waste heat increases the overall system efficiency considerably, perhaps as much as 40%), there are many plans for ways fuel cells or hydrogen can begin being used in the transportation sector.  These include 1) using an on-board reformer so that we can still fill-up with gasoline and reform it into hydrogen within the vehicle to run the fuel cell or internal combustion engine, 2) using a reformer at a fuel station to reform the gasoline into hydrogen which would fill the on-board compressed hydrogen tank, and 3) utilizing renewable power and electrolysis to produce hydrogen to directly fill on-board hydrogen tanks.  Another quick-start option is to simply purchase hydrogen from a local supplier (they already exist in your community) and purchase and setup your own tank and vehicle fill system, and modify your internal combustion engine to run on hydrogen (requires conversion systems).

Of course with most of these options, you need the FCV!  Some East Tennesseans are already trying to put together an idea that would help bring a fuel cell vehicle to East Tennessee.  A simple system could be a fine start to the hydrogen economy in East Tennessee:  build 2-3 fill points where compressed hydrogen would be stored (probably at 3,600 psi), and work with Toyota, Honda and some of the other FCV makers to get one of their vehicles over here for us to use and test (requires big bucks).  And with regional partners like ORNL, Hydrocore, Plasma Gasification Consultants and ATTI, all of whom are members of the ETCFC, we are working to develop hydrogen fuel projects, like the one mentioned, that help us move closer to creating the building blocks for a hydrogen fueling system in the region.

This article is the 4th in a series of 6 articles that will discuss alternative fuels growth in East Tennessee.  If you like to learn more about hydrogen as a transportation fuel, contact Jonathan Overly with the ETCFC (865-974-3625; jgoverly@utk.edu). 

