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CHAPTER! 

INTRODUCTION 

Since 2005, there has been a rapid increase in the price of crude oil and the resulting 

consumer shock at the petrol stations have forced the scientific and engineering 

communities to re-evaluate and analyze the current crisis. 

Energy is the real problem that faces the world, and it will not be solved by the recent 

biotechnology or nanotechnology trends. Energy consumption is the main producer of 

carbon dioxide, so it is directly linked with the problem of global warming. Therefore, 

a thorough evaluation of our energy supply and consumption systems is required. Our 

inefficient use of energy in all aspects of our modern society must be stopped. 

One of the most important technologies in our energy supply system is distillation. 

Basically, all our transportation fuel goes through at least one distillation column on 

its way from crude oil to the petrol pump. 

Eventually, we will probably switch to renewable sources of energy such as biomass, 

and the most likely transpOiiation fuel will be methanol. The most probable process to 

methanol will be the production of synthesis gas (a mixture of hydrogen, 

carbon monoxide, and carbon dioxide), which is formed by the partial oxiqation of 

biomass, and the subsequent reaction of these components will produce methanol and 

water. Still, distillation will be utilized for these processes. Distillation is used to 

separate methanol from water, which is an important part of this process. Furthermore, 

distillation is used to produce the oxygen used in the partial oxidation reactor. 

Therefore distillation is, and will remain in the twenty-first century, the conventional 

separation method in the chemical and petroleum industries. It is involved in 

supplying much of our energy needs (Luyben, 2006). 

Developed by: Anthony Marc Botha 



Design & Development of Multicomponent Design and Simulation Software 

The separation of liquid mixtures by distillation depends on differences in volatility 

between the components. The greater the relative volatilities, the easier the separation 

of components. Vapor flows up the column and liquid counter-currently down the 

column. The vapor and liquid are brought into contact on plates, or packing. 

Moreover, distillation could either be a batch or a continuous process. Distillation can 

be categorized according to the number of components to be separated, where binary 

distillation is the separation if two components and multicomponent separation is the 

separation of more than two components (Sinnott, 2005). 

Components in the unrefined state are of limited value and of limited use to society. 

Refining is therefore required to produce products that are useful to society. Retining 

can be defined as a series of steps by which components are converted into saleable 

products in desired qualities and in the quantities dictated by the market (Priestley, 

1973). 

1.1 Problem Statement 

Develop software capable of performing multicomponent distillation product 

prediction and column design. This software should be able to save time and improve 

the accuracy of multicomponent distillation problems. This will ultimately lead to the 

improvement in multicomponent distillation operation, therefore contributing to the 

maximization of saleable product yields at lower costs. 

1.2 Objectives of the Study 

The main objectives of this study are: 

i) Develop a stand alone user-friendly software package using Visual Basic 

application for multi component distillation simulation and design. 

ii) Perform product prediction and the preliminary design of a multicomponent 
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distillation tower given the relevant operating conditions/variables of the 

distillation process. 

iii) Confirm the validity of the software and verify it by comparing the results 

from the current software with results from established data, published 

literature, laboratory, numerical data sets or multicomponent distillation 

simulation software. 

1.3 Scope of Study 

• The Fenske, Underwood and Gilliland calculations are used for the product 

prediction and preliminar·y design of the distillation columns. The equations 

and methods of solving them will be obtained from Chemical Process 

Design and Integration by R. Smith. 

• Visual Basic is the programming language which will be used to design and 

develop the simulation software. Visual basic enables the user to apply 

programming skills, and creative interface design, to develop a useful 

product. Therefore, basic programming skills are a prerequisite to using 

Visual Basic. 
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