Abstract

This project deals with development of an industrial-scale vortex-fluidized bed combustor (VFBC) that
employs a combination of cyclone and fluidized-bed combustor features, and which is demonstrated with rice-
husk fuel. The design capacity was 9 MW,. The aim of this work is to gain high combustion intensity and
efficiency. The design was based on preliminary basic parameters derived from our previous work on a
laboratory VFBC. The combustor was 1.8 m inside diameter and 5.35 m in height. The stirring blades were
installed at the combustor bottom to destroy agglomerates that may form and cause serious defluidization.
According to performance tests by varying fuel feed rates and primary, secondary and tertiary air flow rates, it
was found that the industrial VFBC was as efficient as the laboratory VFBC. A thermal efficiency of 88-94% was
achieved with the industrial VFBC, with 75-94% with the laboratory model. Maximum combustion intensity and

thermal capacity were 0.67 MWth/m3 and 7.5 MW _, respectively. The thermal capacity achieved in this state was

th?
lower than the design capacity. The temperature inside the combustor ranged between 900-1250 °C, which
approximated a 1000 °C average bed temperature for the laboratory combustor. CO emission, based on 6% 0, (by
volume), was in the range 4000-9500 ppm. The high CO concentration was attributed to too short an exit pipe,
which resulted inadequate time for burning the CO remaining in the exit pipe. This was the presumed cause of
lower combustion efficiency (94-97%) than the laboratory combustor (>98%). NO, (at 6% O,) was in the range
170-420 ppm.

The combustor performance met the manufacturers’ requirements. However, in the past few years, most rice
mills have expanded their capacity. Recently, the market share for combustors using rice-husk as fuel became

saturated. Alternate biomasses, such as corn stubble and cassava, must be employed to increase the trend of

VFBC utilization in industry.
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