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I. ABSTRACT

8. OBJECTIVES: The Rotary Combustor is a novel concept for burning coal with low SO,
and NO, emissions. It burns crushed coal in a fluid bed where the bed is maintained in
a rotating drum by centripetal force. Since this force may be varied, the combustor may
be very compact, and thus be a direct replacement for a p.c. burner on existing boilers.

The primary objective of this project is to demonstrate that a typical industrial boiler can
be refired with the modified prototype Rotary Combustor to burn Ohio high-sulfur coal
with low emissions of SO, and NO,. If this technology is demonstrated for small utility
boilers (<300 MW), it may protect up to 10.5 million tons of high-sulfur coal produced
and consumed within the state of Ohio. The key problem that must be resolved to
demonstrate sustained operations with coal is temperature control in the rotating fluid
bed.
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12.

WORK DONE AND CONCLUSIONS: The prototype Rotary Combustor was
assembled and installed on the T-850P CNB boiler at the CONSOL Energy site in
South Park, Pennsylvania. Several design improvements were investigated and
implemented during the assembly to improve the prototype Rotary Combustor
operations compared to prior tests at Detroit Stoker in Monroe, Michigan. An
Operating Manual and Safety Review were completed.

The shakedown test phase was initiated. Two major problems were initially
encountered: binding of the rotating drum at operating temperatures, and reduced
fluid-bed pressure drop after short periods of operation. Plating the brush seal rotary
land ring with a chrome carbide plasma spray and lubricating the seal prior to each
test sufficiently resolved these problems to permit a limited number of operations tests.

The two principal accomplishments are sustained operation burning a high-Btu fuel,
and operation in the gasifier mode. The concept of using steam injection with the
plenum air for temperature control in the fluid bed is demonstrated.

Unlike previous tests at Detroit Stoker, sustained operation of the prototype Rotary
Combustor was accomplished burning a high-Btu fuel, metallurgical coke. The
prototype Rotary Combustor was operated with coke in gasifier mode on two
occasions. Fluid-bed temperature spiking was minimized with manual control of the
feeds (coke, air and steam), and no clinker formation problems were encountered in
either test. Emission levels of NO, were measured at about 270 ppmv, which are
higher than the 100 ppmv target values for the device. This is assumed to be because
of the aforementioned temperature spiking.

The primary operating problem remains control of the fluid-bed temperature. Although
improvements were made, steam flow control was manual, and very coarse. To
accomplish this will require finer control of the steam flow to the rotary drum air plenum,
and development of an algorithm for automatic control using the Moore APACS™.
This is the recommended succeeding step in the development of the Rotary
Combustor for industrial use.

PLANS FOR THE COMING YEAR: The final report will be completed in the first
quarter.

II. HIGHLIGHTS/ACCOMPLISHMENTS

The two principal accomplishments are sustained operation burning a high-Btu fuel,
and operation in the gasifier mode. The concept of using steam injection with the
plenum air for temperature control in the fluid bed is demonstrated.
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