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ABSTRACT

A modified Newton-Raphson method was proposed to develop a general and fast computer
program for the simulation of steady-state distillation column.

Efficient and reliable numerical methods are required to solve highly interacting nonlinear
algebraic equations for the simulation of steady-state distillation column. To improve the perfor-
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mance of Newton-Raphson method, which is often very effective in solving nonlinear equations

through the use of linearization, quasi-Newton method and Random-Search technique were

utilized. The results show the modified method to be an effective combination of the advantage

of each method, with reduction in computing load by the use of quasi-Newton method and

expapsion in convergance region through the use of the Random-Search technique.
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Nomenclature

Approximate Jacobi matrix

Trial point for Random-Search
Distillate flow rate

Heat balance equation

Feed flow rate, discrepancy function
Feed, component feed flow rate
Enthalpy

Identity matrix

NSNSy W

Stage number

.,

Component number

~.

J Jacobi matrix
K Equilibrium constant
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Component liquid flow rate

Vector of component liquid flow rate,
ILi= o, Loy >y Ling)

Liquid flow rate, liquid

Iteration number

Material balance equation

Number of stages

Number of components

Equilibrium relationship, heat input or
output

Pseudo random number

Side stream

Temperature, transposition
Vapor flow rate, vapor
Component vapor flow rate
Vector of component vapor flow rate,
Di = (01, Uiz, ***y Ding)
Independent variable

step size

Murphree stage efficiency
Residual( = FTF), element of set
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