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ASH BEHAVIOR IN POWER SYSTEMS

Description

Various options for alleviating the problems associated with ash deposits in
boilers have been explored, including fuel switching and blending, fuel
cleaning, use of  additives, changes in boiler design (e.g., boiler size, tube
spacing, soot blowers), and use of predictive models for optimizing boiler
operation and fuel selection.

Efficient combustion and gasification of coal, petroleum residuum, waste
derived fuels, and biomass are contingent on solving the problems related to
ash.  Slag deposits in the radiant zone of a boiler and fouling deposits on
convective surfaces reduce overall boiler efficiency and can severely limit
operational availability.  The successful operation of systems such as cyclone
and pulverized coal, integrated gasification combined cycle, pressurized
fluidized-bed combustion, indirect-fired hot-air combined cycle, supercritical
boilers, and other advanced power systems requires efficient handling of ash
deposits.

Goals

The goal is to use a fundamental understanding of ash behavior to design
power systems, select and blend fuels, and optimize operating conditions to
improve power-generating efficiency and reduce emissions of acid gases,
particulates, hazardous toxic metals, and greenhouse gases.

Tangible Benefits

National:  A major benefit of the research on ash behavior is the increased
utilization of the most abundant fossil energy resource in the U.S. — coal.
Research aimed at more efficient, effective, and environmentally acceptable
power is a great energizer for the national economy and for resource
preservation.

Regional:  Regions throughout the United States have been impacted by this
research program through (1) the decreased operation and maintenance costs
for coal-fired energy utilities through testing and using lower-cost fuels and
improved overall plant efficiency; (2) state agencies receiving valuable
research and development technology for boiler operation, fuel selection, coal
cleaning, and other technologies; and (3) improved coal-mining strategies.
The total economic impact for these regions is estimated at $4,000,000 per
year.


