TsF2033

N1sUsEguIvINIsAsoYIe ImINTTUATOINAUNUSHMAlNY AT 26
9aMU 2555 FINTATeNTIY

msﬁnmminizmEu?fwmmmwmLLﬁuﬂjmagmﬂﬂaamﬁamﬁa
AaeAVAnnaanANgIvainIngdaladiun
Investigation Cross Sectional Average Suspension Density Distribution along
the Height of a CFB Riser Exit
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Abstract

In this study, we have investigated behaviors of the flow inside smooth, sharp 90°, and
sharp 90° with projected end riser exits. The study was performed on a CFB system having cross
sectional area of 0.1m x 0.1 m under superficial velocity of 4 m/s and external solids circulations
rate of 5-15 kg/mzs. Sand having diameter of 230 um was used as bed materials. The results of the
experiments and the simulation by computational fluid dynamic, it has indicated that the type of
sharp 90° with projected end riser exits had optimal performed the distribution of particle and the
smooth riser exits had minimum performed the distribution of particle. When the external
circulation rate in the study increased, it increasingly leads the sharp 90° with projected end riser
exits and sharp 90 to the process of reflux of particle toward riser. So, we could make use of the
result of experiment to predict the behavior of flow inside CFB boiler.

Keywords:Circulating Fluidized Bed, Fluidized bed, Reflux.
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N1385194UUT180IM1INEAIN (physical model) wazuusuy (mesh) melusunsy GAMBIT wasld
FLUENT fulusunsalunseiun (solver) sniddedildiden aumsmnuseiios (continuity equation) uas
AuNSIUWUAY (momentum equation) vesnislnanansia (multi phase flow) MUULIAALUL Eulerian
(Eulerian  approach) 1nldlae nMsimvusliwawiadumandn (primary Phase) wagiavoswdadumasos
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»
parameters values :,: outlet

Particle diameter, d,, (LLm) 230
Particle density, P, (ke/m’) 2774
Riser height, H (m) 4.8
Riser cross-sectional area, A (mz) 0.1x0.1
a Operating Pressure = 101,325 Pa

Superficial gas velocity, U, (m/s)
Operating Temperature = 298 K

External solids flux, G, (kg/mzs) 510,15

Packed solid volume fraction, €,(-) 0.6

Coefficient of restitution, e (-) 0.99
50

Calculation time (s)

inlet sand
<
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inlet air
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Inlet air Inlet sand Outlet
Boundary Type velocity- velocity-inlet pressure-
inlet outlet
Solid Velocity (m/s)
- 0.0024,0.003,0.009 -
Gas Velocity (m/s) .
Solid Volume
_ - 0.63 -
Fraction 0
Gauge Pressure (Pa)
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Mnuaneaesiiausuihdungaladiun 4 m/s uardnsnisivadeusuniavesud 5-15 keg/m’s
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yrseenvasiaBusia 3 wuudidiaay WULUUYIRYNATDMLIINa I lNalABILLAZIUIUIIN 8R3IN1S
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270 (sharp 90° riser exit) inN15Ivadaundu (refluxuiuiumsssnuuuinandifidudu (sharp 90° with
projected end riser exit) WitlpgnituarnsUsne (impact) ¥o0unA (particle) fintls (wall) mseenvesvie
Bu(riser exiduwRItuiuneaniuulAwsEY (smooth riser exit )
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v o =~ - v & a ¢ Y = 2 Y a
wuulAaseuseuiianusmihdungdaladiun 4 m/sdasinisinaioueyniareanta 5 kg/m’s (a) dnsnisivariou
2 1Y a 2 1Y a 2
auN1AYBLDE 5 ke/m’s (b) Snsn1sinadousynIaveuta 10 kg/m’s(c) snsnsivaisusuniAveuds 15 kg/m's
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g I Lt : f
t(s) 25s 26s 27s 28s 29s 30s 31s 32s 33s 345

a)5 kg/mzs

t(s) 255 265 27s 285 25 30s 31s 325 33s 345

o 15 kg/m2s
gﬂ‘ﬂ' 4: U@ﬁ’suﬂ%w]mia‘léﬂ’lF‘WJENLL‘ﬁﬂﬂ’]EJI‘IJ?SUU‘UEN‘VI’NE]E]ﬂLLUUﬁﬂmﬂﬁl
a)5 kg/mzs, b) 10 kg/mzs, o) 15 kg/mzs
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t(s) 25s 26s 27s 28s 29s 30s 3ls 32s 33s 345
2
a) 5kg/m’s,

t(s) 25s 26s 27s 28s 29s 30s  31s 32s 33s  34s
2
b) 10 kg/m’s

t(s) 25s 26s 27s 28 s 29s 30s 31s  32s 33s 34s
c) 15 kg/mzs
gﬂﬁ 5 dndudiinmseymavesudamelussuuremsesniuusinain farmdmihiungdalediun 4 m/s
a)5 kg/mzs, b) 10 kg/mzs, o) 15 kg/mzs
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25s  26s 27s 28s 29s 30s 31ls 32s 33s 345
2
b) 10 kg/m’s

= P
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t(s) 25s 26s 27s 28 s 29 s 30s 31s  32s 33s  34s
2
o) 15 kg/m’s
~ | a < Y o an' < v O a ¢
E"LJ'V] 6 aﬂa'ﬂu‘l.]iﬂ'mﬁ@lgﬂ’]ﬂm@ﬁLlﬂNﬂ’]EJI‘Lﬁ%UU?JENV]'N@@ﬂLLUUIﬂQLTEJ“U V]ﬂ']']ﬁJLi')Wu’]%quaﬂvLﬂ“ULUﬂ 4m/s
2 2 2
a) 5 kg/m’s, b) 10 kg/m’s, ) 15 kg/m’s
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