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A Study of Flow in Riser Exit of a Circulating Fluidized Bed Riser
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fu (sharp 90° with projected end exit) maﬂizuw\lga@lﬂsﬁwﬂLLUUW;LJL%‘EJL! ( circulating fluidized bed,
CFB) fiflwiidianunn 100 mm x 100 mm g4 4.8 m uwaw 4.9 m vhmsAnelutasemmihdungde
ladiun (superficial velocity) 14 uay 7 m/s $amnislvaivureseynianiouen ( extermal solid
circulation flux rate, G) 7i 10 kg/m2 S NFIWVUIA 230 1 M AUNUINUY 2774 kg/m3 I%Li‘]uaqmmum
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Abstract

The purpose of this research was to study the flow in the sharp 90°, and sharp 90° with
projected end riser exits of a circulating fluidized bed riser. The riser has cross sectional area of
100mm x 100mm, 4.8 m height. The study was performed at superficial velocity of 4 and 7m/s,
external solid circulation rate of 5 and 15kg/m25. Sand having an average diameter of 230 4 m and
solid density of 2774 kg/m3 was used as bed material. The results from the experiments and
computational fluid dynamics simulation showed that the rate of collision of particles at the
ceiling of the riser exit increased as superficial velocity And the accumulation of particulate solids
increased. In addition, it was found that the tentative of the maximum collision point moved
toward to the riser exit as the velocity increased. The scene is broken by design, have much
impact.
Keywords: circulating fluidized bed, Two-phase heat transfer
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mm%@umm%ﬂﬂgamsﬁwmgimﬁ’aﬁml,mluﬁ (basu and cheng, 2000; Reddy and Nag, 1998; Lockhart et,
al,, 1995; Molerus, 1999) uagfiusiaumnseanvasieanvifdudiufidrdaivinlfiannisaemannudeu
meluvesgdaladiun uenaniasrilsmsuimoinssumsivaveseyniavesudengluriesigdalad
wa udiahlimsuiuunliuvesnisianseuiivinamiseonuas mssenuuuvieagdaladiuadne
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manaassvinluszuurigdaladiuanuummdeudildfimaenlng whindmdeudssavun 100 mm x
100 mm mesendunuuingIn uavnseenuuuvinaIndiilduiudifinnugs 4900 mm uaziifaanmgs
4800 fs3Ul 1 e1mmaniinay (blower) gndssuvioinviesadnlad (riser) Tnssinuusiunszansas (air
distributor) flegéua1svesiies InsurunszaNETANUHLWMENU 6 mm 1EgrUAdUHIAUSNANS
3 mm Ipgszerinveusarzilu 10 mm ﬁﬂﬁé’ﬂdaumaaﬁuﬁgﬂﬂﬁmﬂu 7.07% wesituil nevunLads
230 um Mdueynadurigdeladiun fiuanemssenilalraufiniseg ennaazgnuenoonudiszunsonn
suvy symavedsiuenesnudrlioundugviemigdaladiun nsnslvadsuveseyniaveuds (solid
circulating rate, G,) anansamuepldsENdnuaNeyn (particle control valve) flagdnuatsves
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mATeiadldeuunAaves Eulerian (Eulerian Approach) G'quLLmﬁmé’fnnﬁn%ﬁu’lﬁlwqﬁﬂﬁumi
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parameters

values

Particle diameter, d, (Lm)

Particle density, P, (kg/mB)

Riser height, H (m)

Riser cross-sectional area, A (mz)
Superficial gas velocity, U, (m/s)
External solids flux, G, (kg/mzs)
Packed solid volume fraction, €(-)

Coefficient of restitution, e (-)

Calculation time (s)

230

Operating Pressure = 101,325 Pa

2774
4.8

Operating Temperature = 298 K

0.1x0.1
4,5,6,7
5,10,15
0.6
0.99
50
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inlet sand
¢
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Models PDE formulation
Turbulence model | rRNG  k-¢ , dispersed
Drag model EMMS,e,=0.99

inlet air

dl o
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Inlet air Inlet sand Outlet

Boundary Type velocity-inlet velocity-inlet pressure-
outlet

Solid Velocity (m/s) ) 0.09 }
Gas Velocity (m/s) a7 _ B}
Solid Volume B 0.63 )
Fraction B _ 0
Gauge Pressure (Pa)
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| superficial velocity and external sclids circulations rate
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THE SHARP 90° RISER EXIT
—®*-=v=4ms Gg =10 kg:’mzs
—dh—y =T mis, Gg=10 kgfm2s

THE SHARP 900 WITH PROJECTED END RISER EXIT

—4—v=4mis, Gg =10 kgfmzs

—¥—v=7mis, G, =10 kg:’mzs
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Heat Transfer Coefficient (h) , W/m2.K




(a) (b)

(c) (d)

sU 6 nginssunslvaiigmsnisinaisueymevesudail 10 ky/m’s a) dnduuinnseynrvesudwomms
ooniuuinaniifidiuiy Annusmihdungdalediun 4 m/s b) dndnuinaseymavesuds vesmsesnuuy
sinanfifidrudy fnnusmihdugdeladiva 7 m/s o dadwinpseyniaveudwemiseenuuuiingn
farmdmihdugdaladiun a m/s d) dndmuiinaseymaveauds vemsesniuusinan
fanusamihdungdeladiun 7 m/s

(a) (b)

(©) (d)

= a Ao = 2 2 s &
EU‘V] 7 Wi](ﬂﬂiimmﬂwaﬂ/lamﬂmﬂﬁaL?Uuauﬂﬁﬂ%aﬂLL‘wa 10 kg/m s a) FINLABIAITHLIIVNDUNA

|

vosudanseaniuuinaniifidniu Annusmihduradaladiua 4 m/s b) nnwesauEveteunA
voswdanveanuuuinaniifdndu fAenudmihduradaladiun 7 m/s o) LinmesauTveseynIA
Yosulangeaniuuinain fArnusmihduradaladiun 4 m/s d) nnwesauEiveeuNATEINTING

ganuuuinann finnusmhdungdaladiun 7 m/s
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