HHELH % 4 B O K ¥ % #H] Vol.26 No4
1999 £ 10 B Journal of North China Electric Power University Oct. 1999

TEHS: 1007-2691(1999)04-0023-05
RBER R R P SBIEE RS
H Xtk AR, FwE, BEZE

(P EAHFRAZHLA, K 100080)

W8 FASMNPIR T ARRIRACREARRS RS, GRRY: 3990 RET A et <8,
BEERRR ., AR RAERAVIHRFCEER 6 (550 1.5 6% BETRK LA, RERTEER: #R
Bk, LSRR, EASERRASERYINTREE K, RESRK. MROTARET Bl
Bhi LB . TRERRPVERTEREN—IEBERE.

¥ O8O AR ALK Al SBAHL
PEFHES: 0359 XHEFRIRED: A

5l

jifl;

PIER AR B — P R BURTT R AR E ) W
BB AEERRA R T SR ARG RS- —— BAOEE T BHK
LBR, TR AR 570 KUY AUBRLZE PR A R K REE A s
EHIES) . ERRRKKIFERK, FHESIHR G~24uu
e A UL IS IR FE) LA T XS H BN B F 1]
LiEs), BRRZUSSIHNREIR, BEImEERX RN
MANKX, B BLAMRARRIX THRARRT, 455 Bk )<L
FEREHR, BRI BRI EHREAX ; FEIRER
X, BTFRREEBAD QuEh), BRABEEMT
SHETUL, A RBIREIBE T EZ B E TR, B

REREE TROBIE, EERK RN BIHKE & ¢ &
B PR S B I TR 1 . SRR TR — A EER AREN B

HRSRMB SRR E K. WIERRAER] LY
BHREERE R, 1 BE T LMEE ARSI
EHRIR, HFEEFARRZES B EREO. Bk, ARRIRACKE R T EELIRZ KRR
BB E

SR BRS-BERAEK R HB A, T ESESRIES), ERXFBRIES)ER T B FRE
ROMBE . BEMREEMAE T SFFAR PSR BB ERRE, TX A SERKRAIFTR T
Wi AR 1999-04-12.

AR TAGIER AAMEES (59776023) M ERFRERMA (KY95T-03-02) BE).
BRI BXH (1969, B, TERERNEFRN, BEHAR.

M1 wiERRCKREHRER




24 1t B K ¥ ¥ H 1999 #

KEHED TR MRS ©, BHLZEz) " ARG HI%E, RATERFOTFRAIMRE . Freedman
Davidson ™ B H T - AR F RIS HE, LGREMIFGOMMAT LIS 2 HHB KR ARG . @
IR A M AR PR VRIZZ R, AR T KA —LEZZ R st .

1 RERG

B2 hxRFRAMAE, FRARCKRRS (BFEER. REZ

%) FEBKEALEFHERS .
BT AREAAR TR T W NI IMA, QETEHHAHR, B S,

R R AT BOZ KT AEH [T 8L B A BeR A Al 4 K. L #7"
WA RTH 80 mm (AH) =600 mm () x1200 mm (B, 5% p |
BT, YA mRTRAD, EFRBRRMRE: LRETKA
FIMARG X, FFILEH 5%, FIL¥E2 2.5 mm, ERTHREN
0.5 mm B4 S0 A AR, JERICHBES 2500 kg/m’: FEBHKX M B2 KRERME
A R S 4.0~24.0 wy BENREK AR FERE S 1.0~2.0 e

BRI S A B R G ALHE: Tk COD BRARHL(S P4 2 768x576). AL FLHLAN B (R R S b B 4 4

2 ZRER5H

FIH CCD SARHLIRE T ARMAEE T, ARGCE, FRR T HSRMENER, RN,
Rt @B RSRZ AT ER#T THHR.
21 SEERSERY

ZHRKR PR RERE, REAMSGRE, BB Y. RIERKRZIEE =
HEPR, BRI =S R — R AN SORDWIKETAREKIE, T ELBE# i 8 A RS R
HRAZN. E3 8T AERREGERNTEHER: RESRENTAEERTE BRERTATH
), EHER—HGERFFIRRMMR (B 3A): MRS RARE, SRR 1R TRES 5
PEpRE R, HIERRIE, THRARRTELATHE (B3B): MUBERE—ERE, TRRTE
REK, ERTRFR (B30,

MUK RERE R BB ARTIR AR T E 0.5 s AR KN, CCD HHAHML H SIS 2 L%
THEQENFES, SWEEMH, HEEYN 0.02s. FIA CCD FAHNIELENEIHERE—MURME

A U =3.50 B. u.=480 C. u~680

B3 TRALEER T TRER



Bam HHE: AR VRES RGN

HHE, ATORE 10 F\eL LR, SRR/ TR BT R A
A3, DEHRNAETUBETRMBER. B TERAERT R
A RO RTELFELRAD. AURHERERRBUNER TR
BRnEs. #49HTR—ORPHPRFLHCE (RO
frE) BXR. RKDAUAFCEER X, AR EFA
ERAWRK .

22 *pRERiIE
TR PN B=E . R 3 M B, FENSRE
B, HESEEHR EEF), BRAIYRFR. TEHARRIE,

11

EH Viem'

Yo o0 mmo son 00
6 & H/om

B4 "ELEANOEREL

—RAFERRRS: ORI, “RMEER Li2s), EA#EEE MR, BRER TR
ERRE (B 5). BRAHFELCUAR, FUREERSIHE-RIES, BESIIFI—IKTNR.
MEBRIEHARRE R FFHRER, SMALER RN, AREBEMKREN A h X TSR, %
EATHER LSRR - RE AR . LB R, SRR RET A — BRE MR R
¥, A RBIRE AR —REJLAKKN “SEEER", FORATEHENWL, FRFOBRR
B, MESOE EHRLRER, B OERMAIRECROER, RKESE BT, mR6AHT

SAEBEBNRE.
A. 1=000s B. 1=0.045s C. t=008s
S R—%EORERR
A, 1=000s B. t=0.045 C. r=008s
M6 “MAEEELE
23 ShEHRE

D. 1=0.12s

D. 1=012s

RARRM TR BNRALRE R & 474, FEOKTERR, BB KBRS HHE AN RE



26

# kR Hh K¥EER 1999 &

ER BN, ErEERY 0.04 s fMFETFIEELER DA URBFE — MR, HRUERXERAIGE,
BEVAEBMEFHEFENXER. BTHETRE-GRAEKS T ARFZHRA. VEEERRKN3 4
SHEHRRETR, A, B. CHPIRAER S RN 430cm’, 250 cm’ M 200 cm’, U EAEE SN
BHAEERR: SHEWEBRTRA, EHEESR. B M URERE®E LA EREAR, 98t
FHEFMSRKN EFTHIN. B8 HH T RAEHAVNRERNVRESRMGMEE TH LA EE, ME
AL RE R B, AR b E .
24 SBEBIEAKNIFE

WEERILR E - EERAEXNBIRMNA SR, SLAMRALBEFEER, TRNNSEEHS
HRMHUAFEES: ATEIOHRA, ERREER, mERRAXREMTHE, MHERRARERS.
4R RERE. BFETRM LT, DUERKTVREFSDHRIRAXSTRICE, EREXD
AW ETHF R R, BERMMEMERX, 6 TH3), BREEARKANBRER. B9 RSHm
iEg R EE. BRAMARERKE =4 X DREESARNSE, EONARTIEP, hTFRNES
BEBEANIHRES, FTUETE 9 FIirmEs i, MSREHETHEsRETsh, €8
BB A RESN A M BE, I EEABRARRTHSEHER, 5T BB X R EE
Hl. B 10 831 T AR5 4 AFULER M A OB N A .

i [ L2r ——
nr= .
B: =250 cm’ A2l Pe { }
§ oo YO £ 7 b B
T B = 08 / P -4‘
= §a = i TR
E 27 w 0.6 'é \3\., - NG ,‘
WAy A < T
A :
0.0 et 1 i 3 .2 M i L J Hpand \""
0.00 008 016 024 30 40 50 60 7.0
atfa] ¢ /s B R oarmr

B7 SEERNLAZEOES EH WORENLAREOES M9 ARKEKPARESHFTER

A 1=000s

B.

t=0.08¢s

B 10 ARERELRPROE TR

C. r=0.16s

R BR R B A XS P BRI AL R B A T 35 B AORAF PE AT T RRITR. SRR, WA BIESY
MRGERR, BER, RARKFRAEED HN Guu Bl 1 Sua ;. WAL RERTRATERAER, SHL
fes B met, SRR b RFAREEERE R, R AN . ESOLM L, FRELE



F4H BXHE: WRRAAKTRESMETTR 27

METAWER, AR, EFHEERR; WHE LIRS R A dLE S K. <0l
FER. AL EREE T BB _EFiEs).

i

5 % X W

(1] #EZE, RE, DS BRPERK MR HEIORHR P FERAR AR RS RBFFL[]. MR 2 550K, 1997,3(3) < 309-315
[2] OhshitaT, Higo T, KosugiS, etal. Formation of Internally Circulating Flow and Control of Overall Heat-Transfer Coefficient
in a Fluidized-Bed Boiler [J]. Heat Transfer-Japanese Research, 1994,23 (4): 349-363

(3] A&, HICH, /K, % ARRREKEEAIREERERTR [Cl B FEIRAYERRS. FEIRHK
MBEXAIEREFREVLE, A 1998.1-6

[4] Merry ] M D, Davidson] F. Gulf Stream Circulation in Shallow Fluidized Beds [J]. Trans. Ins. Chem: Eng., 1973,51 (4):
361-368

[5] Freedman W, Davidson J F. Hold-up and Liquid Circulation in Bubble Columns [J]. Trans. Ins. Chem. Eng., 1969,47 (3):
251-261

(6] B4R J F, 387 D. #iAk M) FEMFERATIREIFHTSUE TUIBE THIRETRBRER. LR Bl
Rk, 1981.32-96

(%% ToHR)

Experimental Study on Bubble Characteristics

in Internal Circulating Fluidized Bed

TIAN Wen-dong, WEI Xiao-lin, SUN Man-di, SHENG Hong-zhi

(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100085, China)

Abstract: The particle flow field and bubble characteristics in Internal Circulating Fluidized Bed (ICFB) have
been investigated experimentally by CCD camera. Results show that the uneven distribution of fluidized air is
the key of forming internal circulation. The optimum fluidized number ratio of high velocity air to low velocity
air is 6umf: 1.5umf. With rising the bubbles rising, the bubble volume increase of and the bigger the volume
is, the quicker the bubble rises. And the bubble rising velocity increases quickly with increasing the fluidized
number. Particle rising movements have been induced by bubble movement and.merging of small bubbles and
the big bubbles. Anyway, the bubbles are important to leading the internal circulation.
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