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A Characteristics of Solid Recycle System
in a Circulating Fluidized Bed
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3ol RABZEELEE ZHE W, loop-seal, L-valves} Z& Hl7|AHMHE 27
FUEFR AA 8 nHNIZEEEE AT AYL9 CFB HYds g2y 1
2282 ZYHEZ FEFRY ulEY sealing FAVE Q& HYAH @9BE AL
(31 HIZ1AH MEE 7143 dBe vwdld ne -ugteMe =g 2 dA 7w
&, 7hAol AgIy {FAH HAA ethe FHol o] HA g Ar&HI ot
(4] o131 & 1A 42 Aedg EAoE zte £FREZAAM w7 29AX
T 7HAE FREAY Suve A AR BRI aeEg Adep
He] f8d B13e FRAAN AN A Zoln, A nHYRI AL A9
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£ d7oM A8 ¢85 F AANE Fig. 1 o JERIAY. AA Fxe A4S
¥ (riser), Mol&&(cyclone), £, downcomer, loop-seal & FA o] Qth A
< W7Zel 01 m olZ, ¥olE 53 m olth AEHL J)-3H BZEIAALFL BEEY)
Yt otz Fo2 AFHJM, B4R thF Bperforated plate) & steel A
FHAJAT HdFEEE DAYAE ZASG AEPH 297 Y95t AT 274 |
A Aol ZEF 22 NolF S HAEIYL, HolEFE F)A 2 YAE bag filter
T AHEEt]  ZHERAT. AolFEAAAN TAHY e I AAHACTAL
downcomer ¢ loop-seal & T3t F7%F 2HE F3lo Hdsle sz LETE A
SHHE AFYEh Downcomer ¢ loop-seal & olZ¥ 2 A=Yz WAL 008
m °olth. Y AFULE AY3A 37 Y3 loop-seal W) YAE FE3 A7]7)
AT F¢e2 loop-seal 3BlTo] sparger pipe FEj BAWE MY,
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downcomer o ¥715 Y& $13] aeration tapE Foldl W}t AT HHo =2 HA
At A4, Ro|EFE, downcomer, loop-seal We 4HEXE =A3}7] Yair
gy 43U 4EE FA8]) A3 vhv]E 9 pressure transducer € A&
891, 9714 Y& AIEE data acquisition & ©]&3te] IBM-PC o A3 A
JAe] ¢¥EEE sampling pot & AHE3le Fo|Z Foldtha] YAt Fole AT
4 %43}, time-of-descent methodoll 913 &3t

AgLe Aego] v gle AHAA e FE522 dedd F7& FY3E
A loop-seal & %3 AU E LAE FUAIZ, e d¥HE FH34
UPHEEI AT Aelo] 0|28 o|F HYANHE UFIA o] AN LA
=9 ¥ =33t Downcomer ¢} loop-seal W2 FUH = F719 43 F7)
FAHXE HSAA 7HHA APE FY3ATh EF downcomerd ¢EBOIE F
AsAch A4EHSs 2 HHE E 1 o Yehidch A8 A" nAdRE FCC
Azt2, HFYAL 64 um ol FEIYEE 1720 kg/m® olth.

Wl 31 X
LAAFY WHEZA loop-seald Ze TRFETFL XHA AAFZ o o
I Ze gYFEAU G SRS el
APd = APLS + APR + APTS (1)

« 7} A}, AP4 : pressure drop across downcomer
APys : pressure drop across loop-seal
APgr : pressure drop across riser
APts : pressure drop across top section ©]t}.

A F A2 0 A JelRe] downcomer ) ¢8RS E GHFEAE DE7) Y& ¢
A E AFHoE RAEE IAAEHLE downcomerE X3 DA AR
G AdAS o R 48F IHEEY &L ¢ + Uk Fig. 28 14
@450 g aeration velocity o 9L 7] 7] TAFo i) vindly
Bt Asad Z1ARFE5E 20 m/s £, Loop-seal ¢ F7FYL FHREAA
Unt 2722 dASA FAANFHL, FARZAA HY IAcHEEZE 2L 94X
FHAY] 02 m (LyDqg=25) AN F7FY £5& F7HA1719 27]d A43 2
AF 30 kg I 20 kg o d3) DA cEETY HIE ZAHSFHY. aPANAM HEo]
Z719] AYPA TAF) 30 kg ¢ AS A TALTEEE 28 kg/m’s T JERNY
Z7] nAFo] 20 kg 1 AS HA DACHEEE 25 B £7]) DA F] 30 kg
A © L ILASESEEE 4E F ALT A DA B £ QR0
downcomer 59 A3 2 TR A EFA Ho) olE Bd H
39, loop-seal & 8] TE 4 Uv IANIZEETE downcomer AH e AR
o BAEYE Aotk wEtx 7)o A nAF Frhe TA 93 FFe
Z7t5 ujsta ol FFFHOoZ downcomer FE 9 YHANE o =LA FozH
Loop-seal & %3 38 4 Ave LAEZZEEE ZF/IA71A He Aot Fig.
32 AT AW JAREUg=20m/s)oll A DAEHEEE HEAZ S "ot 9F
& LALTFEE(G=13.0kg/m’s)NA AT Z1AKFESES AFAAS ol e z
Zt s@FFFAEEY FEFR e 4 AR bXe %S YA a2YoA
Hole Ao AU 714FEol ZAdAY AL} FEFE A5
W ZAAFF] FUMetA e 4dHAIFE FUHEAT. o] 9w cyclone #
loop-sealdll A 9] 43 AZE AR QFUR FEFA A 93k uisl o]
downcomerd| M & #HA3H7t Al F£X2& RF7] Y3 FAA F390 u
gtx o]ZHE loop-seald WHEZ Zte FEFFIA2HAME O YEYHHE 2t
= A &"3de 98 downcomerl &¥A3d7F Aol 4FHAse FHHA A9A
£ 7M1RE ¢ & At & downcomerl ¢AIHERE A5 GFARINE & &
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AL, EF Asdd ZAAFFE dFE F USE ¢ F UG olv EF
downcomerLH DAEES] Aol e 5FY HHAol Bl AFAHL L &
oe g e,
0]’2}3}73 Fedd 714459 Wtk A @S E Wste] W 7 PN

el A Wsle s 2 S I TACEET AFo] Ve ¢
QA E

ghek, g o] fully developed zoneol A ZPo] Fud Ay mASsEE
£ e el oajod ol 2g 4 U

Gs = ,OSUSES (2)
A71M os © LAY UE, Us & 45d3d IA 4AY £, e © 5T 124
AFFE Jedth 4 Q)M sl TAANFFS H5BH AHAE FHIY
the-2lel o8 7 £ U

(4P,/L)

€T (3)

A71A, AP & 5ol 433 3E vEdt
Fead ZAYAY Fx, Us € AFAHA FAo) o$22 AA 71A /&
g nAYAEES ¥ slip factor & =UFATH

A

N

U
. Yg
@ = £ U (4)
o] slip factor £ ZYZ A w2} W3lEct Patience $(1992) € Froude number
8 HE) 2 slip-factor & &% ),l{‘r g3 22 AdAE AAsHT.
¢ =1 + 56/Fr + 047Fr*" 5)
U 14
o 7] A, Fr=(—gB;!T5“, F”tzngto.s oltt.
2] (3), (4), 5) & & (2o Y3 5 2ol vEld 4 Aot
U
_ g
GS P& (.l — e )¢ (6)

a8E22, 4 BEZFEEH 1AcHEEEE A58 5 Ao
Fig. 49 AdA d& nAEH{#E=] At 4 (B)oM 7§ AL A2HE 4
wa] Bt 2@ BERo] A@xe ALE dAoe F YAFIY

#3n F9

1. Merrow, E., Linking R & D to problems experienced in solids processing,

Chemical Engineering Processing, May, 14-22 (1985)

Knowlton, T. M. and Hirsan, I, Hydrocarbon Processing, 57, 149-156

(1978)

3. Basu, P. and Fraser, S. A., Circulating Fluidized Bed Boiler : design and
operation, Butterworth~Heinemann, Boston (1991)

4. Knowlton, T. M.,CFB technol. II, edit by P. Basu and J. F. Lange, Pergamon
Press, New York, 31-41 (1988)

5. Rudolph, V., Chong, Y. O. and Nicklin, D. J., CFB technol 1, edit by P.
Basu and J. F. Lange, Pergamon Press, New York, 49-64 (1990)

6. Zenz, F. A., Powder Technol., 47, 105-113, (1986)

&

_55_



Table 1 A@¥F L HY

A4 3 HoF 4 3 H 9
Inventory (kg) 20, 30
Gas Velocity (m/s) 15 - 40
Aeration Height (m) 0.1, 0.2, 04, 06, 0.8
Aeration velocity(m®/s) x 10° 03 - 247

T

! Bag filter

Fig. 1 Schematic diagram of apparatus
1. riser, 2. cyclone, 3. hopper, 4. Loop-secal
5. sampling port, 6. butterfly valve
7. distributor, p:pressure taps
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Fig. 3 Effect of gas velocity and solid circulation rate
on the components of the pressure balance
around the CFB loop ( 1 =230kg ).
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. 2 The effect of acration velocity on solid circulation rate
( Ug=2.0m/s; 1=20kg, 30kg )
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Fig. 4 Comparison between the measured and calculated
values of solid circulation rate



