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Effects of particle size and density on solid recycle characteristics
of Loop-seal in a Circulating Fluidized Bed
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Downcomer 359 $1x8te ZACHEEE FHE AAANFAWEAE A 714
B o} v]7) AR ME7 Ut Slide WE, rotary ME, screw WHE Z2 JAX{YEE 7]
A FERA daf AZELEE FAHEE ¥, loop-seal, L-valve, J-valve, V-valve
o} Z2 HIAAEBE BFRYAES FYYH ) d3 nAEEELEE AT HVIAF
WEE 7| AAEEe} vlaste] A 2@, sealing FAZE §lo] 2, TN =
doll At A B RFEFT ALZA d AR THIL

SBFEE ZHA FAAA HEo7 ARHE diEe EAE stwed ddd
Rol olyg mAe] FPRY @R HAZc oj9 FAs AF7HA L-valve,
J-valve, V-valve 5 Bl7]A-WB ] g B A7 o]Foix gt 22 Az =4
FolAY FyAgd wHEH & FEFESTAANA loop-seal ©] AHEHAE EFE1
loop-seal oA nANEEEAN g A= A9 e AAolth. HZo Kim et al [1]
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Fig. 1 Schematic diagram of apparatus F2J zAFL 3B kg, AFHAW AFES 45
1. riser, 2. cyclone, 3. hopper, 4. loop-seal o 5. o _ A
5. sampling bottle, 6. butterfly valve m/s 2 ¢ 7‘3 Al FAA R t}. loop-seal W &= ] F
7. distributor, p: pressure taps 7] _7"_?; _?,] )& Kim et al. [1] o] AAg H3A 9] 27

FANAQ loop-seal +HH A7 wigt Fol9 ]
7t 25 & AFAA FHAHTG. APl AHEE dAE FCC ¢ silica sand A2 EXS
Table 1 o Yehiich

‘Table 1 Physical properties of silica sand particles

FCC silica sand 1 [silica sand 1I {silica sand I [silica sand IV
Mean diameter, d, [1m} 65 78 101 157 239
Apparent density, fs | 159, 3120 3120 3120 3120
[kg/m']
Umt [m/s] 0.0027 0.0067 0.0108 0.0225 0.0468
Emt [-] 0.496 0.493 0.476 0.461 0.439
o 57 X

Fig. 2 9 loop-seal ¢ A&7 FYFA Fdd F71F& A AT ST 3
3t& Ztzhel Azl oiE JEeElfIc 2 A7 AedW F&5L 45 m/s 2 dAEA H
AR L loop-seal 359 F&3IE AT FHIHHY F/IFUSEE loop-seal 9 AAF S
NESE 1Uw & 247 F FoA FAANAD. FHI7IFARAAY 37159 7
o g Fole] v7t 25 Q1 AHQ 0.2 m AFolrt [2]. Fig. 2 (a) A HKo] nA¢ds
e 4749 gAdd ds 371FEFel FUMEsE AgHez FrEAn, 9% o
A AU =g § F7IFYFY FUtel #AIglel AT &E FAFHE AHE By
N F St mE ZAEHEEY F7e AR A7V FEFE 98 FEdA F7)
3t} r}. Loop-seal 8 RAZEL FUE F719 Aol FFL EF 55dA4 2= @
g A7 g nAYA g Uig AP FEHE F3 o)FojAo wetA P& A7)
o] F7te g dFd Aol ¥ F& gniznz, 4 A7 FUMEFE ¢ g2 F
71%& a8 B 22y AdaAESdEEE A Av)d FAG] 4AT e o
ERAAT. o] ZIE L-valveE AHE3te] dxta7io] ofd d%¥S 2 Arena et al
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Fig. 2 (a) Effect of volumetric aeration rate on solid circulation rate
(b) Effect of fluidizing number on solid circulation rate

(Ug=4.5 m/s; Bottom aeration = 1.5 Upns different particle size)

[2] o A3gte & AeZ, 2EL AV F7HESFE A& F e FgaAcEs
=9 @ #2932 FHa, e YAES 27V F/4EFE downcomer W AT 1
A% (inventory) o tisl] Adldoz A £y F= EolE 27l wHE4 downcomer ©l
A A £ e 4gAsst Fr] dEelgn g 2y, £ A7 A= downcomer
Well A gt Fas A7 93 dAE9 kol dUASA 871 15t hopper & XA
31, JAE°] hopper W& T oldo2 4AFA HFAANFHLEE downcomer W A3
EE 79 4A A Sl downcomer 9 Eold #FdtE ¢HAEHI FAHILER H
IAEHEEE Ay dANAE AHE 42 Aoth

Fig. 2 (b) £ 337159 %2 fluidizing number ¢ #AHNA YeEld o}, Fluidizing
number € H4 FE53}&Ed U FHAFFAEEY 2N FEAY 58 =& Y
Ebd Roltt [3]. 1AM HERo] A7t FEFE FdFHoE £& fluidizing number °j
A HYaAedSzd =223, ol 4AAVIE €45 FAE IV AdFez u
£ fluidizing number |4 downcomer W A YA} 7)Ao &3] slip velocity 7}
HAERFEIEE (Un) B 2 A =2A0E RS vste Relth A} A3
ZAe 78 ym ZAQ AS AdFH oz M ¥ fluidizing numberdl A oz A & T
gt ol Geldart A A9 ZEEAQY JIANE 3 dAste A 719HE A
o2 BodEn [4] F, Geldart A A& A5, FUE I7E E3 gAsts HAE A3
F4¥ 7137} downcomer Ul FEF 4HASE FAPAI7A Rete EFS #ed g8
A JAre A7t A& E Geldart A YA b AAE ZAES duFez g2
fluidizing number o)A HPILAETE T TEHE Aot}

Fig. 3 ol M2 t& U=EE 23 Hxd A7]E€ 3= FCC % silica sand o i3] A
£8&5d g3 FIF F715 %3 fluidizing number ¢ FFE UYelATE 2EAA B
o] Fd F71%%d d& F A AR nAcEEE ¥MIgE e ol
AAEY &R E7 4A9] HdERGE dAATd RS Y 22, aFdate
o] ZlAeo) 9% FHo unz, FYHo o AFYHQYU JFL FE YA FGH
A Ee A 27 sEAR 2A 9FE IS et =¥, olH ¢ AR o
=7 E4E ¢ 28 TV &FHE L-valve diAd9 A3 E gE A=z
loop-seal o] ¢ dPoA HAL{FE £E ol FIVE FUAFLEN &3 YA B
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Fig. 3 (a) Effect of volumetric aeration rate on solid circulation rate
(b) Effect of fluidizing number on solid circulation rate
(Bottom aeration = 1.5 Ums; different particle density)

ol fF Hod HiolFs ¥HE B 9V WELE Podo
2 d7ANAME loop-seal ZAEAE 2Bdtd, }_?M & loop-seal olMe ¢4HRsE
45 F Ae FBRAAYE 53 Zo] AGsdAT. ¢4 loop-seal & =4 R EEFH
v 3A 3% £33 2T FATNFYRS weir FA Y AFLE YFo A 5 3l
B2 loop-seal A9 e 4 (1) # Zo] XEE F U
4Py _ 4P. | AP
Lls Lw Lva
A71H A 'w E weir B2 va' & FATVNFYRE 44 JgUd, L & 83 999
Zolg YvetdTh Wier #9 A%, 53 o2z RAAFTZHA 3 4HAst 9F
& worng Wi I (voidage) & HARES ol A= /HHsd, HavedH
A el JAE 9 bulk density ol W3 o+ A#RAL FaU

(ALB)M = 0.965 Obutk,mr @
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Ao FaA e AdoAsE 0972 o1, EFLAE 8117 olth. Y, FH}FE THE £
AE71FANe B8 424279 ‘”E LAEFEEYN & & Bz 23] vded 2
< 2842 T
(ATP) = 0.00262 G, 42 p 2™ g, 0™ (3)
124
2o AaASFE 0971 °ol1, EFLAE 6756 ojh.
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