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Abstract
A number of economic and environmental factors are causing significant changes in the mix of fuels and energy conversion technologies being
used for heating buildings in the Northeast. The most significant trends include increased interest in low-cost energy efficient technologies,
increased use of wood as a fuel, and increased interest in a very wide range of liquid biofuels. Technical and cost barriers to the deployment of
these trends are leading to the need for R&D which can create practical solutions. This presentation will cover relevant activities and interests at
BNL. For simple efficiency of heating systems, low cost, corrosion resistant heat exchangers are needed and one key area of interest is polymer
composites. While approaches like this can help achieve boiler and furnace conversion efficiencies near 100%, this will clearly not be high enough
for the future. Technologies such as fuel-fired absorption and adsorption heat pumps and micro-CHP (systems which produce both heat and power)
will be needed. BNL is involved with absorption systems, HCCI engine microCHP concepts, and TPV/TE hybrid power production. Wood use is
now increasing faster than that of any other fuel, leading to very strong regional concerns about particulate emissions. Wood is now the most
significant source of particulates in upstate New York and is expected to be the dominant pollutant in our whole region in the coming years. Low
cost, zero-carbon emission combustion technologies are needed along with innovative particulate control technologies. BNL is involved with
testing methodologies as well as with the development of condensing heat exchangers for integrated particulate capture. There are many liquid
biofuels competing to replace petroleum but there are very significant barriers which need to be addressed including basic elastomer compatibility,
oxidative stability in storage, low temperature flow properties, combustion and air pollutant emissions. BNL is involved with many different fuels
in these areas.
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