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Table 1 Operation conditions
P ¢ Solid flow rate, Gs Solid flux, Gs'
arameter (kgls) [kg/(m*s)]

Riser 5.35 197.1

Standpipe 12 5.34 839.8

Dipleg of cyclone 8 5.34x107 3.856

Dipleg of cyclone 10 - -
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Fig.2 Flow patterns in the 3 standpipes
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Fig.3 Pressure fluctuations in the 3 standpipes
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Table 2  Analysis of the experiment data of dynamic pressure

Measuring Mean Fluctuation Fluctuation

point pressure (kPa) amplitude (Pa) cycle (s) Sd (kPa)
1 346 <5x10° 4~7 2.72
2 9.29 <90 7~10 4x107?
3 7.96 <20 ~8 4x107°
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Fig.5 Pressure fluctuations in standpipe 12 under different operation conditions
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Relationships between Pressure Fluctuation and Flow Patterns in
Standpipes of Circulating Fluidized Bed

ZHANG Yi, PENG Yuan-yuan, WEI Yao-dong, SHI Ming-xian
(Dept. Chem. Eng., China University of Petroleum, Beijing 102249, China)

Abstract: Pressure fluctuation in the 90 mm and ¢42 mm standpipes in a 15 m circulating fluidized bed was measured. The gas—solid
two-phase flows under negative pressure gradient in the standpipes have low frequency pressure fluctuation, which can be described by
standard deviation (Sd). Flow patterns in standpipes are classified as two types according to solids flux, dense conveying pattern and
dilute—dense coexisting flow pattern. The pressure fluctuation intensity is great under the dense conveying pattern, which is mainly
caused by intensive mutual action between solid and the gas entrained down. The pressure fluctuation intensity is relative weak under the
dilute—dense coexisting flow pattern, which is caused by instabilities of solid discharge at the bottom dense part and weak gas—solid
mutual action in the upper dilute part. With the solid flux increasing in the standpipes, pressure fluctuation is more intensive. For the
dense conveying pattern, there exists nearly linear relationship between solid flux and pressure fluctuation intensity as
Sd=0.008 75G,'-4.77 under the experimental condition of G,'=550~850 kg/(m?-s).

Key words: standpipe; negative pressure gradient; flow pattern; pressure fluctuation



