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Effects of Fluidizing Air Velocity on Combustion Characteristics of Rice Husk

In A Vortex-Fluidized Bed Combustor Using Sand as a Bed material
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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 fluidizing air (V,),
was varied at 0.5, 0.6 and 0.7 m/s, corresponding to the excess air (EA) in the range of 60-95%. 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 slightly decrease as V,
increased, ranging 43-48 ppm; but NO,, ranging 296-328 ppm, seemed to increase with the increase in
V. Moreover, the E. for all conditions were satisfying, mostly >99%. The results concluded that the
optimum V4, was 0.5 m/s.
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Testing conditions Run number
1 2 3
Fluidizing air velocity (m/s) | 0.50| 0.60| 0.70
Mass fraction (-) 0.43| 0.47| 0.51
"™ air velocity (m/s) 13.00| 13.00| 13.00
Mass fraction (-) 0.46| 0.43| 0.40
Tertiary air velocity (m/s) 10.00| 10.00] 10.00
Mass fraction (-) 0.11| 0.10| 0.09
Excess air (%) 66.12| 80.37| 94.64
Rice husk feed rate (kg/h) 221 22| 22
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CO fidalugie 20-68 ppm dwiisziuaugs
130 m tu wuhenududures co fanfisiu
ogaiuledn Wosnnluuiudinaniniswnlnd
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(%

JTI
mgﬂﬁ 7 (@) Tnedienlugag 45-47 ppm (@ 6% O,)
Famndmmsgiuil 740 ppm  luyndeulunns
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AUANSINTUYe IR E e N AduTinTaann
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9 Y
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AT 3 NasugLdeauarUsEanSaInnIg
winlboagl

Energy Combustion
Run Vi .
losses (%) efficiency (%)
No. | (m/s)
Efg Eas;h Ec
1 0.5 0.02 | 0.04 99.94
2 0.6 0.01 | 0.06 99.93
0.7 0.04 | 0.08 99.87

4. a3UNanIINAAaDY

1nn1sAnwIgudnvuznIsluinaenay
aussauzveunnidiesina-gdladiun (VFBC)
Feldnsroduuauazldfidanssargoinianiels
Foulunisasuwdasainudionniadiufindeds
Juemadiudineliidemgdlawdy  awmisoagy
naldsad

1. miLﬁuﬁumaqqmwgﬁLLazmiamaaﬁummm
WudueandiauegesiniilugieszAuaiuge0.20
89 1.30 m witlewm@nnszargeinia (araumuies-
wa) Yedmsunlusidnifatuluuinagingin
Tngmafiveuirenmaduiivilsildsaligumgd
aelunnandn  aswddwaliusunaesndauiiy
qq%u

2. meiufAtevesansismendemas
Tneanized198s NH, fu O, fisuwus 1.30 m
meldgnmgiganin 900°C Wuamalinnududu
93 NO, fishusisfananidiangaae

3. USue O, Fa¥nfivieniseaniiAnfiuguni
auErenneduiinie Tneaudienmafifiatu
danaliuSuiaeniadiuiunazainuiivesuia
melupifisfunuddiu Usina Co fiszsumg
dudiu 0, 6% TeAlugas 45-47 ppm Fasninnai
mmg’m‘lunﬂL'E"aulﬁum'smam

4. U3 NO, Tivlemsesn Suudltuniiudums
MsifintuvesmIEo A uTing sd e Sunan
TneneduAuTinty Taedaludas 296 d
328 ppm (7l 6% O,) sﬁqQQﬂ’jwmmmgwuﬁ 220
ppm

5. Uszansnwniswnlngd (£) Tuyndeulunis
naaosfirnganin 99% lasnmsifiuamuiiiennia
druiivdefiuun il £, feas
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6. Baulvanudionediufindefivanzauan
nsneasslunsdfifiansanluwivesnisuandaes
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