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Abstract — The characteristics of a sieve tray having the 20 cm diameter and 8.2% free area were studied in an air-water
system. Hydrodynamics such as dry pressure drops, total pressure drops, dynamic heads and froth heights on the sieve tray
were carried out. Aeration factors were estimated from the experimental results obtained from this work. In addition, the resi-
dence time distributions of liquid on the sieve tray as a simulated reactive distillation column were measured and compared
with those of the modified sieve tray combined a meshed chamber for an improvement of the performance. As a result,
mean residence times on the combined sieve tray are about 40% higher than those on the conventional sieve tray.
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Fig. 1. The schematic flow diagram of experimental apparatus.
1. Air blower 6. Gas distributor
2. Orifice meter 7a, b. Manometer
3. Inclined manometer 8. Constant temperature reservoir
4. Air rotameter 9. Pump
5. Sieve tray column 10. Liquid rotameter

Table 1. Specifications of a sieve tray

Material Acryl tube
Tray diameter 20 cm
Tray thickness 6 mm
Hole diameter 3mm
Pitch distance(Triangular) lem
Free area % 8.2%
Tray spacing 50cm
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(b) Meshed chamber

(c) Combined sieve tray

Fig. 2. The sieve tray column and a meshed chamber.
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Fig. 3. The measuring apparatus of dynamic head.
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Fig. 4. The measuring apparatus and an example of RTD.
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Table 2. Operating conditions

System Air-Water

Liquid flow rate 0.46-0.92 m’/h
F,-factor 0.4-4.0kg"Ys m"
Weir height 6cm
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Fig. 5. Dry pressure drops and total pressure drops with F -factors.
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(a) Static regime
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Fig. 6. The flow regimes on the sieve tray.
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(b) Combined sieve tray
Fig. 8. Aeration factors with F,-factors.
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(b) The comparison of RTD on the combined sieve tray with that on
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Fig. 9. RTD curves under the various conditions.
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Fig. 10. Comparable plots of combined sieve tray with conventional
sieve tray in mean residence time and variance(L=0.69 m'/h).
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A,  :active area of tray [m’]
A,  :hole area [m’]
C.. :hole discharge coefficient
D : column diameter [cm]
d, : hole diameter [mm]
E(t) :exit-age distribution function
F,  :F-factor for active area [kg”*/s-m"™
h, : dynamic head [cm of water])
h,,  :dry pressure drop [cm of water]
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h,  :momentum head [cm of water]

h, : total pressure drop [cm of water]

h, : weir height [cm]

h,,  :crest over the weir [cm]

L : liquid flow rate [m*/h]
1 : time [s]
t : mean residence time [s]
t, : tray thickness [mm]
U,  :air velocity through holes [m/s]
U, : air velocity based on active area [mys]
Z.  :clear liquid head [cm of water]
zZ : froth height [cm]
azj0ia Ext
B : aeration factor
Lo : froth density
o : free area percentage [%]
p.  :density of liquid [kg/m’]
P, :density of gas [kg/m’]
o : variance of distribution
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