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GAS FLOW BEHAVIOR IN A ROUGH-CUT
CYCLONE IN FCC DISENGAGER

CHAO Zhongxi, SUN Guogang, GONG Bing and SHI Mingxian
(Department of Chemical Engineering , University of Petroleum, Beijing 102249, China)

Abstract Gas flow behavior in a rough-cut cyclone in FCC disengager was studied. DSM model provided
by CFX 5.5 was adopted to predict the gas flow field, and simulation results were compared with
experimental data measured by means of five-hole probe. The comparison verified the good power of DSM
model. The simulation and experimental results both revealed great differences between a rough-cut
cyclone and a traditional one in terms of flow field. There existed reversed flow in the exit tube and
dipleg, which could get to the separation space and strongly disturb the flow field. On the basis of the
flow field, scalar transport equation was used to compute the gas residence time distribution. Simulation
results of gas tracing showed that residence time distribution of the gas from the inlet and out of the dipleg
and exit tube assumed logarithmic normal distribution. Gas residence time of the reversed flow took on a
double-peak profile. Average gas residence time was increased by 5% —10% approximately for the
existence of reversed flow in the exit tube. Decrease of diameter of the dipleg and existence of a hopper
could increase mass flux out of the exit tube as well as decrease the reversed flow distinctly, thus the

average gas residence time was decreased significantly.
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Table 1 Four different rough-cut cyclones

Cyclone d./mm do/mm Existence
of hopper
1 240 190 o
2 240 190 yes
3 240 240 o
4 240 240 ves
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Fig. 4 Mesh in separation space
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Table 2 Dimensionless parameters of reversed

flow in exit tube and dipleg

Cyclone Rl; Rl Rly Rl RA: RA. RA; RAqu

1 0.186 0.15 0.098 0.087 0.18 0.21 0.114 0.09
2 0.014 0.02 0.019 0.014 0.037 0.05 0.015 0.02
3 1.16 1.24 0.54 0.43 0.46 0.51 0.43 0.37
4 0.041 0.05 0.046 0.037 0.088 0.10 0.047 0.07
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Table 3 Mass flux division between

exit tube and dipleg

Cyclone Qu/Q Ql/Q Quown/Q Qiown/Q
1 0. 786 0. 816 0. 214 0. 184
2 0. 907 0.919 0.093 0. 081
3 0. 289 0. 322 0.711 0.678
4 0. 634 0.713 0. 366 0. 287
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Table 4 Average gas residence time of gas

in different rough-cut cyclones

Cyclone t61/s  t2/s  t3/s  t/s t/s  a/% A%

1 0.217 0.478 0.146 0.011 0.288 5.91 0.007
2 0.196 0.513 0.114 0 0.241 6.90 0

3 0.27 0.439 0.317 0.141 0.423 9.57 1.90
4 0.241 0.467 0.186 0.017 0.345 6.71 0.02
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