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Abstract

A novel vortexing-fluidized bed combustor (VFBC) which has
been combined a main feature of cyclone and fluidized bed
combustors has been developed in order to achieve high thermal
load and high efficiency of combustor whereas ratio of diameter
to height of combustor is low. To investigate the influence of
primary air, which carries rice husk to the top of VFBC in
tangential direction, Which is a purpose of this study, the amount
of primary air was varied from one experiment to the other while
specific fuel rate, secondary air (fluidization air) and tertiary air
(air tangentially distributed under a vortex-ring) were kept
unchanged in each experiment. The results showed that when
primary air was distributed with a corresponding excess air of
164%, VFBC perform very well but if amount of primary air was
further either increased or decreased, thermal efficiency would be
dropped. Under proper operating condition, the maximum exit gas
temperature obtained at 103000, thermal efficiency a about 90%
and thermal load of combustor is 0.82 MWm/m3 while amount of
emission gases, i.e. CO,, CO and NO, were 12.4%, 335 ppm
and 300 ppm, respectively. (CO and NO, determined base on

excess O, of 7%)
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Run Specific Rice husk Primary air Secondary air Tertiary air Excess

No. feed rate Flow rate | Velocity | Flow rate | Velocity Flow rate | Velocity air
8 3 3 3 o

(kg/h-m’) (m/min) (m/s) (m/min) (m/s) (m/min) (m/s) (%)
1 240 2 16 0.85 1.75 0.76 25 149
2 240 219 18 0.85 1.75 0.76 25 167
3 240 2.31 19 0.85 1.75 0.76 25 176
4 240 2.43 20 0.85 1.75 0.76 25 186
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Thermal Effciency(%)
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- B- SFR=24Okg/h—m3, Ea 167%, V1=18m/s,V2=1.75m/s,V3=25m/s (Effciency) [

A - C - SFR=240kg/h- m Ea 176%, V1=19m/s V2=1.75m/s,V3=25m/s (Effciency) | goq
-4 D - SFR=240kg/h- m Ea 186%, V1=20m/s,V2=1.75m/s,V3=25m/s(Effciency)
—@— a - SFR=240kg/h- m Ea 149%, V1=16m/s,V2=1.75m/s,V3=25m/s(Temp.)
—&— b - SFR=240kg/h- m® , Ea 167%, V1=18m/s,V2=1.75m/s,V3=25m/s (Temp.)
—A— ¢ - SFR=240kg/h-m°, Ea 176%, V1=19m/s,V2=1.75m/s,V3=25m/s (Temp.)
—&— d - SFR=240kg/h-m°, Ea 186%, V1=20m/s,V2=1.75m/s,V3=25m/s (Temp.)
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