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Abstract
TE 1603051
A lot of energy is consumed annually by Thailand agricultural industry. Therefore, at present many
industries have paid intensive intention to use biomass as fuel by burning it in combustor. In
general, there are two famous biomass combustors i.e., cyclone and fluidized bed combustor. The
objectives of this research is design, construction and test a biomass fluidized bed combustor using
short combustion chamber without inert materials mixed in the bed. It combined advantages of
cyclone and ;ﬂuidized bed combusior. A considerably low ratio of height to diameter can he
achieved whfiie high thermal capacity (MW/m’) and thermal efficiency are also ubtained. A present
combustor was designed according to thermal capacity of 250 kW,,. It comprises a vertical cylinder
chamber and a conical base which provides a bed for incomplete combusted char particles. The
combustor is 1.73 m in height and 0.5 m in inside diameter. Air is injected into the combustor in
four locations: 1) fluidizing air is upwardly injected at the bottom of combustor. 2) Vortex air (the
secondary air) is split into two parts.i.e., at above and below vortex ring and 3) tertiary air is
simultaneously fed with fuel in order to prevent combustible gas from penetration into fuel fed port.
To evaluate combustion performance, the specific fed rate, mass flow rate of primary and secondary
air were varied from one experiment to the other. The combustor appeared to be classified into two

zones characterized by air-mixing and combustion phenomena occurring at above and below vortex
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ring, respectively. Mostly combustion takes place in the chamber below vortex ring because fuel is
fed into this part together with high volatile matter content of rice husk which is around 55% by
weight will be easily completely bured when it exposes to high combustor temperature. The
uniform temperatures through the cross-sectional of combustor confirm fluidized bed combustion
behavior within this zone. Mixing between air tangentially injected above the vortex ring and hot
gas projected from chamber below characterizes the phenomenon occurs in the upper chamber. The
results show that combustion efficiency of 99.10%, thermal efficiency of 82% and thermal load of
0.72 MW‘h/m3 could be achieved according to excess air of 112%. The emitted gases (O,, CO, and
CO) were found directly relating to combustion efficiency. CO concentration ranged between 40-

463 ppm at 6% of excess O, and NO, varied between 240-400 ppm at 6% 0,.





