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Combustion Characteristics of Rice Husk in a Vortex-Fluidized Bed Combustor

Using a Nozzle-type Distributor
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Abstract

This research presents the combustion characteristics of rice husk fired in the vortex-fluidized bed
combustor (VFBC) using sand as the bed. The combustor performances, in terms of combustion efficiency
(E.) and gas emissions were also evaluated. In this study, the velocity of the secondary air (V,), swirly
introduced to the combustor with the fuel, was varied at 10.7, 13 and 15 m/s, corresponding to the excess
air (EA) in the range of 53-78%. The temperature and O, profiles along the combustor height indicated that
main combustion occurred beneath the vortex ring, while increasing V, was responsible for a drop in
temperature along the combustor height. In view of gas emissions corrected to 6% O, CO tended to
increase as V, increased, ranging 32-69 ppm; but NO, seemed to decrease with the increase in V,. Moreover,
the E, for all conditions were satisfying, mostly >99%. The results concluded that the optimum V,, in terms
of NO, emissions, was 15 m/s, corresponding to EA = 78%.
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Run number
Testing conditions

1 2 3

Fluidizing air velocity (m/s) 0.5 0.5 0.5
Mass fraction (-) 0.47 0.43 0.40

2" air velocity (m/s) 10.7 13 15
Mass fraction (-) 0.41 0.46 0.50
Tertiary air velocity (m/s) 10 10 10
Mass fraction (-) 0.12 0.1 0.10
Excess air (%) 53 66 78

Rice husk feed rate (kg/h) 22 22 22
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1 10.7 | 0.02 0.04 99.94
2 13 0.03 0.07 99.90
3 15 0.05 0.10 99.85
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