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ABSTRACT

This research aims to simulate a molecular distillation in a centrifugal distillator. The
model, developed by Bhandarkar and Ferron (1988), was modified and used for the simulation
and it is composed of equation of motion, continuity and energy, with the Langmuir equation as
the boundary condition at a hot evaporating surface. It was found that the simulation results agree
well with the experimental molecular distillation results at low pressure. However, lower
evaporation rate was found at high pressure and it could result from the diffusion of the vapor
molecules back to the hot surface. Based on Li and Raj (2005) experimental results, the

evaporation rate as a function of pressure could be modeled by the following equation;

E A ! ( il J By using the proposed ev tion rate equati
iy = %P 97357 |- BY using ropo aporation rate equation
V 27RT, \ 0.6108+ P

coupled with the Bhandarkar and Ferron’s model, the predicted evaporation rates agreed well

with the experimental results at all range of distillation pressure.

The evaporation rate and selectivity of molecular distillation of EHP and EHS were
studied by varied some parameters such as cone angle, rotor speed, feed rate, feed temperature
and rotor temperature. Simulation results showed that increases of cone angle from 130 to 170
degree could raise 12% of the evaporation rate. Rotor speed increase from 1,200 to 1,600 RPM as
well as feed temperature increase from 60 to 100 °C slightly raised the evaporation rate at 4%.
Raising rotor temperature from 140 to 170 °C the evaporation rate drastically increased more than
5 times. And selectivity decreased from 3.2 to 1.8. Increasing of feed rate from 0.6 to 1.4 g/s

decreased the evaporation rate 50%.
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2.4.1 aUMIANNADITIDY (Equation of continuity)
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2.4.2 ﬂ’llmsﬂ‘lﬁlﬂaﬂ‘uﬁ (Equation of motion)
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—-Q*(sin’
ou_ ' (sin ¢)J‘y:rc, (2.16)
oy v
___Q? . 2 2
3= (s;n_ ¢)xy +¢y+c, (2.17)
v

A } - &
1ddoulvvouva u =09 y =0unuasluaumsi 2.17) ezl ¢, =0 uazldouly

YOUIUA % =0# y=06(x) unu luaumsi (2.16) 9214

Q’x(sin’ ¢) 5 (x
v
snhuddoumus ¢ unz ¢, avluaumsii 2.17) vz Weun1saamda luuaun x de
Q’x(sin’¢)5(x)y Q*x(sin?g)y?
uo T 0)5(x)y _ @x(sin’ g)y _
v 2v
daglmildiiu
Q(sin’ ¢)x
u= —(-—;M[é(x) - ﬂ (2.20)
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' A P 1 o -~
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[ L v
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s
Qz ) 5 Qz 22 S A R
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ox v v 2v
awld
Qz . 2
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T 2 b2
Q (sm ¢)y[x5'(x)+5(x)—~%]+%+g (SI:V ¢)W[5(x)_l}_u_:im=0 (2.24)

av_vcotq#__Qz(Sinzf’)y ; B
B = [x§ (x)+26(x) y] (2.25)

(Nonhomogeneous Linear PDE) ﬁufuﬂ‘mnﬁ"'ﬂtynwaqﬁnmsﬁ’mmmﬁﬂé’iﬁu
y'+P(x)y=r(x) (2.26)
y(x)=e"'[fe"r(x)dx+c] (2.27)

iile hsz(x)dx
v & r _Icot¢dy:-c0t¢y
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2.2 !
L= Qﬂuyz [Z_M_.s(x)] (2.30)
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| w(x) 2 6]
(S o)
7= _
VS (x) 2 6 |
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S (x)=f(x-Ax)- EAx27xsin ¢ (2.45)
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i=]

1

v —-Ax)- EAx27zxsing)
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2.4.7 Twﬂﬂﬁﬁmeqmﬂqﬁ (Temperature profile)
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2.4.8 Tws'lvldveanimudiudiu (Concentration profile)
' &4 & 4
auMIMIMEMIIAveIvDINANF A Ing INdvesnmndud (C) Iuduilduves
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2
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—Y+p—L=D
&y U\ xax x o

Y
13ou lvvouin Ao

C =C, ii X=X,
Q-C—’- =0 N y=0
oy
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Greenberg NilszuLNUAWZUR 2.4 uams 1ddsaunmsi (2.54)
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