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1. A&
HZ 1z AddTAds AAHFeR Aste] EA W APAAA dAHE AV &
& Hak Fretn ok AG7HA HrjEY AYe AEEEE devigd gEsiea e
U el wE 23 FeEAe] sbE vE offR e StAR ARE viyA gHol W
oAz gol o HIIEY At A4 AgEAZ dFEHIL Yk tiLo] Abs] Ak
NIMBY (Not In My Back Yard) @4o #ujz s 258 wjdAE Fr3tev ofdF
& 7FEA7I Utk ol9 e olfE 1Y HIES A4ANNE T e dge HAe &
Zt2 o] s fdAdo] EdstA ol FojA il gl
£ FFEL FHAA v LEeRE YAE cyclone #F 22 AA 3] FA A Fat
o A Fgoz A FIFozN Pt wto] oyt AR EEHA S draft tube W H
3 (partition plate) & Mzlsld F 749 Foz Edtx EAE $9 orifice opening &
23] A E o]%Z (moving bed) 1A #%FF (fluidized bed) 2.2 7 T3HA7= WF
F8AZ 258 5 vt Draft tube®E zeE WH 8855 annulus 2 draft tube £
o WE §49 748 FJg oz HAsE draft tube 9} annulus 749 WEARE Q)
3lo] ]]A}E o] draft tube $1 2, annulus 9 0}\’415 38t dH e g4 dAsEE
2ot 94838 37 98 E% annulus © H: £53 ’I}Eﬂf’ﬂ N EE §FA gk Draft
tube & ZRE WRTHFEESE 7IA uAe HAF HEHEE T8 §Eo] o]FojAn, o]
2] gt 2 mg7|= Meartas dedA, surface coating, blending, 242 %
t 3laty o] HEd &+ U
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A& cold bed AL wj$ Fasith B AYPA AL HEEEFES cold bed =
draft tube $ annulus 7+9] bypassing A4S A A7 A3lA draft tube < distributor
Abole] 7+A (gap height) & {lol L draft tube ol orifice & ZEE ot (Ahn, 1999).

3 oA dRle] HLEME Fo)lm, ZA W 5EL F7] Y& draft tube FHol impact
cap < AXs4t BEA#L dead zone ©] HAE 4 & Flat plate type & stz AL
B Fefo] EABQ conical type & AHE3HE T

2. 4%

21 2=

AT M E orifice FElY draft tube
Ze WREERSS ZA HolA +
Hota EAE nEsty] f3te F24F
(cold model) & A & El
A8 9 draft tube & Ze WETERF
7/ % Wwg7l9 MFEE Fig. 1 o el
Aot WEEEHFES (028 m-I. D X
2.1 m- height) & dAzE&L A& +
9 =& acryl column (thickness 10mm)
o2 A=A
A AA A FE (air box ¢ A,
Z% freeboard) &2 Y& F Utk §7]
gz7dA YeE F7iE fiter & AH
rotameter = £X7} ZHEO air box®E
gty Air box & draft tube 2t
annulus 2 3718 59402 338
AEE MAGJT. Air box & F3lA
draft tube ¢ annulus o zZtzZ+ FEdE
Fig. 5-1 Schematic diagram cf experimental apparatus. air o] 93] YAEo] %3 =, draft
l.}‘ressutcrcgaflator 2. flaw-meter 3. air box 4. (‘!istrih.ut\:rh tube 3 —,—Oﬂ 'I’]X]?ﬂ’ orifice & %‘5H ?:]Z}-

3. drafl tube 6. impact cap 7. thermocoupie 8, bridge circuit
9. data aquisinon system 10, personal computer 1. tracer 5;_-_01 draft tube 94 #0 2 annulus 9] o]-

injection the 12. solid hopper 13, solenoid valve 14. tmer
15, manometer 16 cyclone 17, supporter 18. Solid in gz gassio] dojd F YL & 33
1 sotdo o, Bu@ozRE 076 m APlE =
AR & MR8l draft tube & ZHAA
t}. Draft tube & FH< F #E o2 Uy @l Draft tube &S 71X (£ €813)
7} 9= $%= (bubbling fluidized bed or slugging bed) &2 annulus %< 7|X7} &
o] %= (moving bed) 22 o]Fo]At} Draft tube?t annulus o€ FAHSZFE 0.04 m.
046 m, 066 m, 084 m A Mol gH=Ho] ZZ HXHo Y & AL U 2F9
manometer 2 annulus © W& ¢HAE FHAHATG. &9 fluctuation ©] AE draft
tube W& pressure transmitter & ©]-&38l 4L FAHSAH
Draft tube 9 AF¥olE impact cap & A A& Ao Ay HEEF sor,
Hr271 8 £alo] wAYsteE wAE Zadle cyclone &2 X3 &I
A gAE BARozRE 13 m Yol It FYFE FHA FUHA, WiES 02l m
Ade wETE FIA olFHAh
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2.2 Al ﬁ‘ u}

Draft tube ¢ W39} annulus G AS o RS AXFT EoIZ AL 1A
kel 2L AT 7] 98 F7] WEBE FolM annulus ES HA F53 AH 7t
A §X3 & draft tube £ NAE F522 §xXA 7} Draft tube & annulus & &

o

T
8l o}& 738} transmitter ¢ manometer 93] =43l 1}l Hopper oA 450-500 C 2
d 2H2YAE solenocid valved o] €3tdd olF &9 BEAR ¢ 058 m He AR
g L-2%9 tube® %3] pulse 2 F715Fo s FY3Ah olTFoR Fof2 T
s BEag 29 051 9 046 m Ao HAH A+ F MY thermistor probe
23talA H3, olw probe oA S¥rE A&7} bridge circuit & F3 AYoE FH
o] data acquisition system & %3} personal computer ©] %€ rh
o] AFo|A WHo| M shear stress & FAIT + A& HLZ FobA annulus 9 &
o] plug flow &3 7FF38tR, A E F signal A}ol9l time-lag ¢ F thermistor probe
Atole] AR olFFolAM PRt HEEEE AU

it X R

Fig. 2-a & 2AYAY £&&% (G) ol HE annulus 2 FHHE 7175 (Ua) 4

=1 Q 3 31 O A ) A= = « 5
G e vebd 2ol ZlAf &0l gl wat 4 €@HEE linear A S8
#Age Jebdth 712§ &o] Z7H3te] wel annulus o AEIE fixed bed A HiERE Si}
2748 AR 7E§%E 202 WAt Yang and Kearins (1978) & U, 7} 055 Um A=
gu  qlael sB4Esl 27 FARTR pusgiEd, B AYAAE U b $e We

50 -- - 15— — ——— -
—— u_:zsow:l —a— U, [0.2502nvs]
a0t o U 0s7ms o U Pa1TOmVs
—v— U, [P.584nvs] g - I‘:ng ?
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. 3 . Fig. 2-b Effect of U, on pressure drop across the orifice
Fig. 2-a Effect of U, on G, with variation of U, with variation of U,
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draft tube 29 71AFE (Ug) o] EUEE 3L
A dAe] &sho] Yojubx] Gtow, U, 7t
0.8 Ums (0.067 m/s) 7F HAE W A9 «&
57t 3A F7hetgh Us 7 1.6 Ume (013
m/s) o] AE annulus Gl 7IEZRTTF

04 F

o3l

LA

o2t | o= Lbostms 270 FoA annulus 9 draft tube W+

i A7t FOEA Hol 4R FEEEE T
B i 4%t} Fig. 2-b & U, o] W& draft tude W
00 : : Hol 939 tHRt (4Py) & UEIE 19O
* > u,[m/: * . U, 7} 371842 annulus B4 HaH
Flg. 3-c Effect of U, on solid hold-up of draft tube =azAd 71749 A1, bed WY ¢EHL F7t

gt annulus & draft tube WH9 =L ¢H
A P9 £8L dodle FEHOR FEYU
Fig. 3-a = G, o] thd draft tube 2 FYIE 71AFS (Uo) o & YEbd 18]
o Uy 7} 27486 Bet G & 484 F7h8k3, Us 7F 10-13 Une (1.1-1.3 m/s) ol o]=2
A HE G = A e zeth Us 7t o gobAd, Fig. 3-b AF 4P & F7HHAT,
Fig. 3-c S} Z0] e, ol wolAA =HolM 2328 G #&°l 3-7 % #H23H "}, Milne
et al (1992) & 94A U. oA Ug % zZ710 7] 4] £qS =7 WErh AV
5-10 %) ZAasctty Bnadaed, £ 48 A3 §A8 3Fe YehdATh Ua 74 U
o]3td Z¢ annulus F#9 solid & 201 AFGEA o]HAA %A HEZ, Uy o ®E G
o] Z7bgo] HEA wry wd U, 7t 12 Um o18Y dE G o F7h&0l A%, U 7}
13 Un 122 o G, o Z2Z &8 A Yevte %S 2

4. B3

Draft tube & 2= WE248 §524 #AgHEA dd Azd=7y dat 2
A2S A4t Annulus 2 FUHE NAFE %ﬂf&oﬂ gt A YRy HE
AP, = A&H oz 2718t} Draft tube 2 FYHE 71AFEA Wl G = AL #
AxEe dol EAGT WA 7t we nAYAY #@H=E A7l AHAM U
annulus G 9o] N1E F5%0] 57 A 14-15 Uny, 7} AF8HH, Usg £ 10-13 Unr oA
A &foF ot

Bl mo Yo rlo

5. ZnEgd

1. Ahn, H. S, Lee, W. ], Kim, S. D. and Song, B. H., "Solid circulation and Gas
Bypassing in an internally circulating fluidized bed with an orifice type draft tube”
Korean J. Chem. Eng., 16(5), 618 (1999).

2. Milne, B. J., Berruti, F. and Behie, L. A., "The Internally Circulating Fluidized Bed
(ICFB) : A Novel Solution to Gas Bypassing in Spouted Beds,” Can. J. Chem. Eng., 10,
910 (1992)

3. Yang, W. C. and Keairns, D. L., "Comparison of Recirculating Fluidized Bed
Performance in Two Dimensional and Three Dimensional Beds,” Fluidization

Technology, Vol. I, Kearins, (ed)., (1976).

_74...



