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Simulation of Distillation Columns
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Simulation of Distillation Columns
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Simulation of Distillation Columns
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Simulation of Distillation Columns

MESH Equations fully describe the behavior of a distillation column.

= External to de column: these equations define the overall column total
material balances, energy balances and product composition

= |nternal to de column: they describe equilibrium conditions, internal
component, total material and energy balances in each tray.

Nonlinear and Nonconvex algebraic system of equations

Rigorous Computational Methods

= Bubble-point methods (BP) =  Simultaneous correction methods (SC)
=  Sum-rate methods (SR) = |nside-out methods (10)

= 2N Newton methods
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Simulation of Distillation Columns

Main Steps for the Simulation of a Conventional Distillation Column

#1. Component Selection

# 2. Fluid package Selection

# 3. Flash Algorithm Selection

# 4. Add Distillation Column Obiject

# 5. Set Column Properties
= Condenser & Reboiler Pressure
= Condenser type
= Condenser & Reboiler Specifications

# 6. Set Number of Stages

# 7. Set Column Pressure Profile
# 8. Edit Column Connections
#9. Solving Method Selection
# 10. Run Model

CAChemE ;

0®ge®
*®g9
[t g

A. Carrero, N. Quirante & J. Javaloyes



Introduction to Chemical Process Simulators [>>CONCEPT]

Simulation of Distillation Columns

Qcond
Example _@ ...... .
— Y Distillate
Feed 99% recovery of Bz

98% purity of Bz

Molar Flow 200 kmol/h

Pressure 1.1 bar /J\
Vapor fraction 0 \ﬁ} —

s’

N Qreb
Molar Composition L
Xg, =0.35
x; =0.29
Xvxy =0.12
XO-xy = 012 Bottom
Xpy = 0.12
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Col umn D|a meter Est| m atio N [R.Smith. Chemical Process Design and Integration]

[H. Kister. Distillation Design]

Fly =

\ 4

L oy M, F,, = Liquid-Vapor flow parameter

V\p My| L V= Liquid/Vapor molar flowrate [kmol s]
MM, => Liquid/Vapor molar mass [kg kmol]
p, py = Liquid/Vapor density [kg m3]

Ot

K, (ijoz exp[—2.979 _0.717InF,, —0.0865(InF, )2 KT =» Parameter fo.r terminal velocity [m s]
20 o = Surface tension [dyne cm]
+0.997InH; -0.07973InF, InHy HT =» Tray spacing [m] (0,25 - 0,6 m)
+0.256(InHy )? |
Vi = fF Ky s ™ Deotumn :\/]c MY
N A APy Tsvr
v; =» Vapor flooding velocity [m s7] f, =» Net area factor (~0,9)
f- =» Foaming factor f. =» Flooding velocity safety factor (~0,8)
Low/ Moderate foaming ~[0,9-0,85]
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