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Abstract—The effects of liquid entrainment and weeping on the plate efficiencies of the multistage column
are theoretically analysed. The presented model assumes the existence of concentration profile both in the
liquid flowing direction and in the radial direction. Sample resuits are shown graphically and compared with

the experimental data reported in the literatures.
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Fig. 1. Mass balance over dispersion on incremental
area of plate n, allowing for liquid flow (1, 2),
vapor flow (11, 12), liquid mixing (3, 4, 5, 6),
entrainment (9, 10) and weeping (7, 8).
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Efficiencies

The efficiencies used in this paper are based on
the following definitions.

Y= Vn-1

- Point plate efficiency En=-—
¥*(X) = Yu-1

Yn " ¥n-1
y_ynl

+ Murphree plate efficiency Eyy=

Yn - Yn -
+ Corrected plate efficiency E,=—————
Y‘(xn) =Y,

- Local average plate efficiency

LI
P ’

Enp(2)=— [ =€+ Nk

And the relationship between E,, and E,y is obtain-
ed

En’“f&()d ”“) =~ [e@as
1,
E,(2) *Z"foi (z)dz
Also Eor = :
M joﬁ'(z)dz
Z A

£ adTe dFHried 71 ATl o8
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NOMENCLATURE

C.r  :total concentration of gas-liquid mixture
D : column diameter

D. s eddy diffusivity

E, :point plate efficiency

E,; :local average plate efficiency
E. : corrected plate efficiency
Euv  : Murphree plate efficiency

e : entrainment fraction

G : vapour flow rate

L : liquid flow rate

L. : liquid entrainment rate

L. : liquid weeping rate

m : slope of equilibrium line

Pe : Peclet number
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: cross-sectional area of gas-liquid mixing

X : mole fraction of the light component in liquid
phase

Xa : average mole fraction in liquid leaving n-th
plate

X, : mean mole fraction in liquid on n-th plate
:mole fraction in overhead product

X' : mole fraction at weir on n-th plate

y : mole fraction in gas phase

Yn : mole fraction in gas leaving n-th plate

Y. : corrected mole fraction in gas leaving n-th
plate

Z', u’ :distane on plate

z, u :dimensionless distance on plate

Zy : distance between liquid inlet and outlet
U : width of rectangular acitive area

A : stripping factor

w : weeping fraction

* : equilibrium value
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