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1
Tablel Dimensions of the mock-up and the experimental condition
Configuration Ds(m) H (m) Di (m) Do (m) Dy (mm) Q (m°h)
Column of 120° sector (A) 3.0 4.0 1.2 2.4 $3~5 <10000
Full cylindrical column (B) 3.0 8.0 1.2 2.4 $3~5 <36000
#3~5 mm #2 mmx8 mm
30% 100 mm
. 30~50°C
300~1500 Pa, 1.2 kg/m® 1.8x10° Pas.
JM-9 ( 0~1470 Pa 0.1 Pa, )
( ) QDF-3 ( 0~10 m/s 5~30m/s
<+ 5% ) QDF-2B ( 0~5 m/s
0.05m/s <+ 3% ).
®) n
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Fig.4 Pressure and virtual pressure profile along channel
under upward splitting flow
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Fig.6 Pressure and virtual pressure profile along channel

2
Table2 Momentum exchange coefficients for splitting flow

Main flow L (m) Q (m°h) Wo (MV/s) Rep x107° Ky

Upward (A) 34 5900 432 3.62 0.766
Upward (A) 34 7200 5.24 439 0.804
Upward (A) 36 7880 5.81 4.87 0.760
Upward (A) 36 8500 6.26 5.24 0.823
Upward (A) 36 8700 6.37 5.33 0.804
Downward (A) 36 8540 6.30 5.28 0.746
Downward (A) 36 4200 3.04 2.55 0.714
Upward (B) 7.2 32800 8.06 6.45 0.829
Upward (B) 7.2 31800 7.82 6.26 0.826
Upward (B) 7.6 34020 8.36 6.69 0.692
Upward (B) 7.6 33550 8.24 6.59 0.816
Upward (B) 7.6 33120 8.13 6.50 0.792
Downward (B) 7.0 33150 8.14 6.51 0.706
Downward (B) 7.0 32580 8.00 6.40 0.758
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Fig.7 Pressure and virtual pressure profile along channel
under downward collecting flow
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3
Table3 Momentum exchange coefficients for collecting flow
Main flow L (m) D (m) Q (m°h) Wo (M/s) Repx 107° ke
Upward (B) 7.0 0.60 27000 2.95 1.18 1.10
Upward (A) 30 0.56 7200 2.40 0.90 1.44
Upward (A) 3.0 0.56 7920 2.58 0.96 141
Upward (A) 3.0 0.56 8750 2.87 1.07 1.10
Upward (A) 30 0.56 9000 2.93 1.09 1.07
Downward (B) 3.3 1.256 7200 5.09 4.26 1.42
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Variable-mass Flow through the Vertical Perforated Channels
XU Zhi-gang, YU Feng, LI Rui-jiang, WU Yong-giang, ZHU Zi-bin, ZHANG Cheng-fang

(Institute of Chemical Engineering, East China University of Science and Technology, Shanghai 200237, China)

Abstract: The momentum equation with gravity considered was applied to describe the variable-mass flow in the
vertica perforated channel for radial packed reactors. The profiles of pressure and the virtual pressure aong the
perforated channels were measured for upward and downward flows in the distributor or collector on large scale
mock-up. Under the experimental conditions, the coefficients of momentum exchange for distribution and collection
were calculated to be equal to 0.77 with the average relative error of 10% and 1.26 with the average relative error of
15% respectively. It is concluded that gravity can not be neglected as the mass velocity is relatively small.
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