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Fig.1 Flow diagram of experimental set-up
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Table 1 The major part dimensions of rotating packed bed

Gas pipe (mm) Liquid pipe (mm) Nozzle Outer shell diameter (mm) Height (mm) Material
RPB Entrance #56 %6 Diameter (mm) Number 220 100 Iron
Outcome #56 $48 ¢l 4
Rotor Outer diameter (mm) Inner diameter (mm) Height (mm) Thickness (mm) Porosity Stainless
#180 #60 40 2 0.65 steel
packing Diameter of gauze corrugated packing (mm) Packing density (kg/m®) Specific surface area (m%m®) Porosity Stainless
¢0.285 361.72 5100 0.9542 steel

Note: Rotating packed bed and packing were made in North University of China. Diameter of gauze corrugated packing of stainless steel is 0.285 mm,

wavelength 3~5 mm and amplitude 2~3 mm.
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Table 2 The operating conditions
Rotational speed, Reflux quantity,
n (r/min) L (L/h)
0~2400 0~20

Concentration of raw stuff,
Cmethanol (Mass ratio)
0.10~0.15
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Table 3 Correlation of pressure drop of RPB with F and g (Pa/m)
F [kgo.sl(mo.sls)]

B 0.22 0.46 0.67 0.91
10.74 900 1966 3350 4001
24.16 1150 2450 3920 4573
42.95 1470 2858 4492 5148
67.11 1967 3267 5067 5750
96.65 2450 3917 5390 6125
131.55 3017 4650 5717 6452
171.8 4000 5233 6125 6867
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Table 4 Comparison between the conventional columns and RPB

Specific surface

Number of theoretic trays

Pressure drop per meter Minimum pressure drop

Packings area (m?/m°) per meter (m™) (Pa/m) per theoretic tray (Pa)
Traditional Orifice plate corrugated pf;lcking 250~450 25~35 133~267 38.1
columnsit” Mesh' corrugated packmg 650 6~9 267~400 29.6
Ceramic corrugated packing 470 4~6 600~933 100
RPB Baffle 100 36.7~48.3 444~4000 9.2
Gauze corrugated packing 7100 56.8~91.7 900~6 867 14.8
4 éﬂf 143\ [6] BRBHAGL, XUAR, Ao, —Fh B B i s — e e ORI 1
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Mass Transfer and Hydrodynamics of Rotating Packed Bed in Distillation

LI Xiu-ping, LIU You-zhi, YANG Ming

(Department of Chemical Engineering, North University of China, Taiyuan, Shanxi 030051, China)

Abstract: An experimental system of rotating packed bed for distillation operation was set up for studying mass transfer efficiency and
hydrodynamics with methanol/water solution at the atmospheric pressure and total reflux. The results showed that the number of
theoretical trays of rotating packed bed attained the maximum value corresponding to the increase of F and £. The least height equivalent
to a theoretical plate was 0.0109 m. Two correlations for the number of theoretical plate (Ny,n) and gas pressure drop (Ap) were
established with least square method based on the experimental data.

Key words: rotating packed bed; distillation; theoretical trays; pressure drop



