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Fig.1 Variation of fluidization regime in the standpipe with mass flux of solid
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Table1l Fluidization regimesvs. gas velocity, particle velocity and slip velocity
Fluidized type
Velocity Dilute phase (A) and  Dilute phase and Dense phase Dense phase Dense phase
dense phase (B) dense phase conveying conveying conveying
Gas velocity, U=ules  (A)
U0 Us=0 Usi<O Us =UgtUpe/
U Usula  (B) > f < t =UstUmfl &mf
Particle velocity, Usud e (A) Ug<up Ug=un
i . [Usb>up [Us>up
Us Ug~0 (B) dense region dense region
Slip velocity, Ug~Uu A
i Uyg ’ UdiUf/‘Sf ((B; Us>[Us Us=|Ud Us<|Ud Ust = et
Gas direction Up Up Down Down
2.3
Us Up U<uy
Us>Up . Ge=(1-¢)pJs
Up=Ur—Un+0.711 gD, (1 Ge
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Fig.2 Pressure profiles in the standpipe Fig.3 Pressure gradient profiles in the standpipe
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Fluidization Behaviors of Gas-Solid Two-phase Flow in the Standpipe
under Negative Pressure Gradient

WEI Yao-dong, LIU Ren-huan, SUN Guo-gang, SHI Ming-xian

(Dept. Chem. Eng., University of Petroleum, Beijing 102200, China)

Abstract: Fluidization behaviors of gas—solid two-phase flow were studied based on experiments in a ¢150
mmx11500 mm standpipe under negative pressure gradient. The standpipe exit was dipped into a dense fluidization
bed. The gas—solid two-phase flow in the standpipe is characteristic of flowing against negative pressure and slip
velocity upward. The fluidization behaviors of the gas—solid flow in the standpipe are effected by mass flux of solid.
When the mass flux of solid is less than 200~250 kg/(m*s), there are two fluidization regimes coexisting in the
standpipe, i.e., the upper dilute-phase flow and bottom dense-phase flow with gas flowing upward. When the mass
flux of solid is more than 200~250 kg/(m?-s), there is only one dense-phase conveying regime in the standpipe with
gas flowing downward. The particles flowing down is a decelerate process in the standpipe and the dip velocity
decreases as mass flux of solid increases.
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