%55 4% 566 M e T 2 Eird Vol. 55 No6
2004 46 A Journal of Chemical Industry and Engineering (China) June 2004
ﬁé%%ee%%ee%{
oo -~ = s
EErse £ B MM SERAR
%99%99999 =

BEAER XA IHEN H4ED
ChHMR2AE T 24BE . Jbat 100220)

 E 7 $800 mmX 12000 mm JACIRIZEZE E X} 150 mm X 11500 mm K 22 3745 N A & AR 37 1) il 1] &
T AR RR ST T IR, SEAT O G SO SR AR AL R Y . ORI R R [ Go<
1200 kg » m * « s ' SLENSEBAHR S G B AAAETE R, Y0BTSR G.<{200~250 kg + m * « s I,
MARMEMHILAAEA; M G >200~250 kg » m™* « s I, JAREAMRRE. PRHA ZIEUTLMFEE%
e, FEIP TR R R A AR 1L E’”ﬁiaﬂﬂm[ﬁlﬁ*ﬁ{nuﬂ’]%ﬁrﬁ SEHRFE S . SRR
FR S AN ERSHOR PR TR IR G, X ERADME Vi, P bR w, FIRHE G,
g craiop A S

XEIR AR L REPIHR BRES SEE MRS

hESES TQOo021 XEktRiEE A NEHRS 0438—1157 (2004) 06—0896—06

GAS-SOLIDS TWO-PHASE FLOW IN STANDPIPE
UNDER NEGATIVE PRESSURE GRADIENT

WEI Yaodong, LIU Renhuan, SUN Guogang and SHI Mingxian
(College of Chemical Engineering , University of Petroleum , Beijing 100220, China )

Abstract This paper presents an experimental study on the axial pressure, voidage and gas flow of gas-
solids two-phase flow in a $150 mm X 11500 mm standpipe under negative pressure gradient. The outlet of
standpipe is submerged in a dense fluidized bed and the maximum mass flux of solids is about 1200 kg *

—2

m Zes b,

The axial pressures, voidage and gas flow in the standpipe are affected by mass flux of solids,
inlet velocity of cyclone, fluidizing velocity, mainly determined by mass flux of solids. When mass flux of
solids is less than 200~250 kg * m™% « s~ !, there are two fluidization regimes coexisting in the standpipe,
a dilute-phase flow and a bottom dense-phase flow. The pressure is low and changes little in the dilute
regime. Gas flows upward, which is fluidizing gas from the standpipe bottom. When mass flux of solids
is more than 200~250 kg * m % « s !, there is only one dense phase conveying regime in the standpipe.
The pressure increases progressively from top to bottom and pressure profiles are smooth. Gas flows
downward, and is carried by particles. The axial voidage distribution in the standpipe changes from Z-

shaped profile to S-shaped as mass flux of solids increases.
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Fig. 1 Schematic experimental set-up
a—distributor; b—fluidized bed; c—upper cyclone;
d—dipleg; e—measuring tank; f—first stage cyclone;
g—dipleg (standpipe); h—riser; i—incline tube;
P——pressure measuring point;

I—valve; B—flow rate meter
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Fig. 2 Flow patterns in standpipe
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Fig. 3 Pressure profiles along axial location of

standpipe wversus mass flux of solid
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Fig. 4 Variation of pressure along axial location of

standpipe wversus inlet velocity of cyclone
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Fig. 6 Solids volume fraction profiles

along radial location of standpipe
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