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Abstract—For analysis of the foaming in distillation and absorption tower the simulated distillation in a sieve tray
column was performed. The 2 inch-diameter sieve tray was used. Foam height was measured for various air flow and liquid
flow rates. Foam height data were correlated by dimensional analysis. The physical properties such as surface tension, den-
sity and viscosity and the operating conditions such as vapor velocity and liquid flow rate were used as variables. The
results of dimensional analysis show that the foam height could be expressed as a function of Weber number and Rey-

nolds number.
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Table 1. Physical properties of testing materials|3]

Density Surface tension Viscosity Boiling

Reagent (gom’)  (N/m)  (mPas) point(C)
n-Heptane 0.6837 21.12(25°C) 0.42 98.4
12(b.p)

Cyclohexane 0.7785 28.48(25 °C) 0.98 80
17.5(b.p)

Toluene 0.866 28.5(25°C) 0.59 110.8
18.5(b.p)

Water 0.99697  73.49(25 °C) 1 100

Methycyclohexane - 15(b.p) - 101

Benzene - 21(b.p) - 80.1

Methanol 0.7914 . 20.14 0.55 64.7

Ethanol 0.78983 19.89 1.074 78.4

2-Propanol 0.7855 16.98 2.86 82.5
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Fig. 1. Schematic diagram of experimental apparatus.
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Table 2. Operation conditions and column specifications

Temperature("C) 10-20
Pressure(atm) 1

Flow gas Air

Gas flow rate(cmy/s) 3.684-2.136
Liquid flow rate(ml/s) 1.48-0.30
Column diameter(cm) 5.08

Hole diameter(cm) 0.2
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Fig. 2. Experimental apparatus for batch distillation.

3. elglda ¥ g

31 SR A S

3-1-1. &&= A UkS AREEE A1

ZFol WA= FIL VA E BHSS Yolry) g &
Ao ¢ BAE o] 34 AYE sk}

Fig. 32 3=k, Aol 2 d4l, B30 28)x 2o dsix] AP
ZAsjolet. o]w AN} o] AhFH] AL T AL wE 02
cmo]c}. Fig. 3¢l viehd A4 gwAgze] v|wd 2 Ercle §
dAHo] 2k Juke] B AFL WA A= AL & 4 glo)
SFA AL Aol 2R 74 fdrol = AR Fo|9) AFo) ut
Astolel. 225 AE Folol Fuigke] ZAIslA] =] o)L n]
3 G A Afrol A eA AAE S Q- AZo) S Aw<

200
_F

1807‘

160 J Toluene

|
140
1oj ’
100

12

£

E 10

T 1 |
80T
soj
40J

Cyciohexane ’

n-Heptane
Water
L ]

20 25 30 35 40 45

20

v, (cm/s)

Fig. 3. Foam height for pure compounds.
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Fig. 4. Influence of foam height on pressure drop.
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Fig. 5. Weber number vs foam height plot for pure compounds.
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Fig. 6. Foam height for various hydrocarbon mixtures.
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386 #34 - 343]
dv,pL
R. :Reynolds number Re= %
2,
We : Weber number = VSdTpL

Jzjo|A 2Kt

o : experimental constant
MU viscosity

p. : liquid density

o :surface tension
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