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ABSTRACT
Chemical engineering subjects like reaction engineering, transport phenomenon, mass transfer and optimization
contain very rigorous numerical and analytical data and equations. Many times the calculation from the equations
and actual practical results are verified for consistency. Solving these equations manually is time-consuming and
impractical. Many software tools are available for solving these problems. Unisim, MATLAB, Simulink, HYYS are
few such tools. Simulation and optimization of the data can be carried out by using the mathematical concepts
combined with these tools. The current review summarizes research and studies on the application of computer and
software in chemical engineering practice and teaching.
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I. INTRODUCTION
Chemical engineering is very vast and diversified area.
It deals with material science, fluid flow, process
engineering mass transfer, heat transfer, optimization,
operation research and so many interdisciplinary
subjects like thermodynamics and environmental
engineering. In most of the under graduate studies, the
computer application is an important subject. The
advanced mass transfer operations include reactive
distillation,
reactive
adsorption,
reactive
chromatography etc. [1-5]. Other advances include
membrane separations, new catalyst development, and
modification of existing processes [6-11].
Advances in allied subjects like environmental
engineering and energy system design include various
new approaches for optimization and environmental
friendliness [12-15]. Chemical engineering subjects
like reaction engineering, transport phenomenon, mass
transfer and optimization contain very rigorous
numerical and analytical data and equations. Many
times the calculation from the equations and actual
practical results are verified for consistency. Solving
these equations manually is time-consuming and
impractical. Many software tools are available for
solving these problems. Unisim, MATLAB, Simulink,

HYSYS are few such tools. Simulation and
optimization of the data can be carried out by using the
mathematical concepts combined with these tools. The
current review summarizes research and studies on the
application of computer and software in chemical
engineering practice and teaching.

II. COMPUTER APPLICATION IN CHEMICAL
ENGINEERING
According to Klatt and Marquardt, process systems
engineering (PSE) is a very important area of
investigation for many years [16]. Methodologies and
tools to support process modeling, simulation and
optimization (MSO) have been the great achievement
of this field. It is necessary to reassess and reposition
its future research agenda. They assessed the status and
the future perspectives of PSE from an academic as
well as from an industrial point of view. According to
them, PSE follows the systems engineering paradigm
and targets at the analysis and synthesis of (chemical)
process systems. PSE is one of the very important
methodologies for chemical engineering decisions. For
PSE, to maintain identity and increase the popularity it
is necessary to have long-term research on the core
expertise with a focus on model-based systems
engineering methods. Bernard et.al. studied recent

CSEIT16136 | Received: 09 Dec 2016 | Accepted: 30 Dec 2016 | November-December-2016 [(1)3 : 33-36]

33

developments in process design [17]. They focused on
establishing optimization-based approaches to support
decision-making under uncertainty. In their work, they
developed an optimal design framework, which
allowed to decide how much it is worth to spend in
research and experimentation for selectively reducing
parameter uncertainties and guiding R and D activities.
They developed and tested a stochastic optimization
framework for achieving optimal process design. They
carried out the trade-off between economic added value
derived from parameter uncertainty reduction and
information costs associated with experiments and R
and D efforts. For the case under their consideration,
they found that conduction of selective experiments is
advisable.
Niklasson et.al. examined changes in mathematics
education
with
integration
into
engineering
subjects[18]. According to them, more effective
methodology involves teaching in smaller groups, more
varied assessment and greater integration of
mathematics and chemistry. According to them,
realistic chemical engineering examples can be used for
better understanding of the mathematical concepts.
Their work was focused on the understanding of basic
concepts along with algorithms. Links between subjects,
schools, and courses needed to be developed. In
traditional mathematics problem formulation and
solution in chemical engineering subjects have is
limited to analytical solutions. According to them, with
a constructive approach, based on numerical
computation, it is possible to address equations in their
general form.
Kantor and Edgar discussed computing skills in the
chemical engineering curriculum[19]. According to
them, chemical engineering has become strongly
dependent on computing. It is necessary to utilize
computer-based methods in order to enhance students’
problem-solving skills. Nonavailability of computerbased textbook is a key limitation in use of computerbased methods for solution. It is necessary to carry out
various projects aimed at making computer tools
available. According to the author, subjects such as
transport, thermodynamics and separations can be
taught with more insight into solving the problems with
computer programming.
Schofield explored the possibility of use of virtual
reality simulator technology for a chemical engineering
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education application [20]. According to their
investigations, the technology used for film and
computer game industries can allow educational
developers to rapidly create realistic online virtual
environments. According to them, there are a large
number of problems which require innovative solutions.
They emphasized the fact that there are a number of
issues and concerns that arise through the use of online
VR-based learning environments. They expressed the
need for further investigation to safeguards and avoid
any possible misuse of the technology. Wong and
Barford carried out a project aimed at teaching of userfriendly Excel Visual Basic for Application (VBA)
programming in chemical engineering [21].They
discussed the method to convert a chemical engineering
problem into a working program. They emphasized the
importance of Excel Visual Basic for Application
(VBA) programming in chemical engineering. They
compared the VBA with other software for problem
solving. Kumar discussed the use of computer
programming in balancing chemical reaction [22]. He
carried out a survey of 13 methods used for problem
solving. 6 were matrix methods, 2 were interactive
programs. 1 was a standalone system and 1 was
developed in the algorithm in Basic. One more was
based on design engineering, while another one was
written in HyperCard. 1 prepared for the World Wide
Web. They estimated a number of independent
chemical reactions, calculate yields, predict mass
relationships, and balance. Assis and Lopes discussed
free software available for chemical engineering
education [23]. According to them; free software idea
encourages the cooperative work. They discussed the
implications of the free software ideas in chemical
engineering educational and professional career.
Cutlip and Satan presented a workshop on recent
advances in chemical engineering problem solving[24].
They provided a basic overview of current capabilities
of several software packages. They focused on three
soft wares namely
POLYMATH, Excel, and
MATLAB. According to them, main objectives of
process computations are, deriving the mathematical
model of the physical phenomena and critically
analyzing the results. A numerical software package
can handle technical details. Manafov described the
software package for the solution of a wide range of
tasks of the chemical and petrochemical industry[25].
He analyzed existing programs and specified their
shortcomings and advantages. According to them, the
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two methods namely golden section and Brentopt’s
method are advantageous as they are quite simple, do
not require large computing resources, and do not
require the derivative of the objective function. Piya
asks method also has a simple convergence condition
and can be applied to a broad class of functions.
Cutlip and Shacham provided a collection of
representative problems with detailed solutions that can
be used to introduce numerical problem solving[26].
They focused on chemical engineering courses.
According to them, in chemical engineering, it is
necessary to use the numerical analysis areas of linear
equations, nonlinear equations, ordinary differential
equations, partial differential equations, and regressions
with statistics. They demonstrated the use of software
packages like Microsoft Excel, MATLAB, and
Polymath.

[5].

[6].

[7].

III. CONCLUSION
Many software tools are available for solving these
problems. Unisim, MATLAB, SimuLINK, HYSYS are
few such tools. Simulation and optimization of the data
can be carried out by using the mathematical concepts
combined with these tools. According to investigators,
in chemical engineering it is necessary to use the
numerical analysis areas of linear equations, nonlinear
equations, ordinary differential equations, partial
differential equations, and regressions with statistics. It
was found that with a constructive approach, based on
numerical computation, it is possible to address
equations in their general form.
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