
Batch Processing: Modeling and Design

By Urmila Diwekar

Batch Processing: Modeling and Design By Urmila Diwekar

Although batch processing has existed for a long time, designing these processes
and unit operations has been considered an onerous task that required
computational efforts. Design of these processes is made more complex because
of the time dependent nature of the process and the allowable flexibility. More
often than not, every unit encounters optimal control problems. Therefore,
traditional design books have not covered batch processing in detail. Filling this
void, Batch Processing: Modeling and Design describes various unit operations
in batch and bio-processing as well as design methods for these units.

Topics include:

Batch distillation operating modes and configurations●

Batch absorption operations based on the solubility difference●

Batch adsorption based on differential affinity of various soluble molecules to●

solid absorbents
Batch chromatography for measuring a wide variety of thermodynamic, kinetic,●

and physico-chemical properties
Batch crystallization where a phase is used to find the supersaturation at which●

point material crystallizes
Batch drying that stresses the phase diagram of water to describe this operation●

Batch filtration using a porous medium or screen to separate solids from liquids●

Batch centrifugation where centrifugal force is used for separation●

Batch processes are widely used in pharmaceutical, food, and specialty chemicals
where high value, low volume products are manufactured. Recent developments
in bio-based manufacturing also favor batch processes because feed variations
can be easily handled in batch processes. Further, the emerging area of
nanomaterials manufacturing currently uses batch processes as they are low
volume, high energy intensive processes. With examples, case studies, and more
than 100 homework problems, this book describes the unit operations in batch
and bioprocessing and gives students a thorough grounding in the numerical
methods necessary to solve these design problems.
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Although batch processing has existed for a long time, designing these processes and unit operations has
been considered an onerous task that required computational efforts. Design of these processes is made more
complex because of the time dependent nature of the process and the allowable flexibility. More often than
not, every unit encounters optimal control problems. Therefore, traditional design books have not covered
batch processing in detail. Filling this void, Batch Processing: Modeling and Design describes various unit
operations in batch and bio-processing as well as design methods for these units.

Topics include:

Batch distillation operating modes and configurations●

Batch absorption operations based on the solubility difference●

Batch adsorption based on differential affinity of various soluble molecules to solid absorbents●

Batch chromatography for measuring a wide variety of thermodynamic, kinetic, and physico-chemical●

properties
Batch crystallization where a phase is used to find the supersaturation at which point material crystallizes●

Batch drying that stresses the phase diagram of water to describe this operation●

Batch filtration using a porous medium or screen to separate solids from liquids●

Batch centrifugation where centrifugal force is used for separation●

Batch processes are widely used in pharmaceutical, food, and specialty chemicals where high value, low
volume products are manufactured. Recent developments in bio-based manufacturing also favor batch
processes because feed variations can be easily handled in batch processes. Further, the emerging area of
nanomaterials manufacturing currently uses batch processes as they are low volume, high energy intensive
processes. With examples, case studies, and more than 100 homework problems, this book describes the unit
operations in batch and bioprocessing and gives students a thorough grounding in the numerical methods
necessary to solve these design problems.
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Editorial Review

Review

"…is very timely as there are only very few texts dealing with the subject in a unified manner. The book
provides a good overview of batch reaction and separation processes. In particular there is a comprehensive
treatment of batch separation processes that extents over nine chapters."
––Dominique Bonvin, École polytechnique fédérale de Lausanne, Switzerland

"The selection of topics is quite comprehensive… a comprehensive coverage of batch processing. A book
dedicated to this topic could become a 'standard text'."
––Richard Turton, West Virginia University, Morgantown

"My impression is that many students and practitioners will find this book to be very helpful – especially
those that have little experience in modeling and optimizing batch processes. To these people, the coverage
in specific separation areas is likely to be attractive – depending on its comprehensiveness."
?Warren D. Seider, University of Pennsylvania

Users Review

From reader reviews:

Daniele Vaugh:

In this 21st hundred years, people become competitive in most way. By being competitive today, people
have do something to make all of them survives, being in the middle of the particular crowded place and
notice by means of surrounding. One thing that often many people have underestimated it for a while is
reading. Yep, by reading a book your ability to survive boost then having chance to stand than other is high.
For you who want to start reading the book, we give you this specific Batch Processing: Modeling and
Design book as beginner and daily reading book. Why, because this book is usually more than just a book.

Sara Love:

As people who live in the modest era should be upgrade about what going on or information even knowledge
to make them keep up with the era that is always change and move forward. Some of you maybe can update
themselves by reading books. It is a good choice in your case but the problems coming to an individual is
you don't know what one you should start with. This Batch Processing: Modeling and Design is our
recommendation to help you keep up with the world. Why, as this book serves what you want and want in
this era.

Patrick Taylor:

Do you have something that you enjoy such as book? The book lovers usually prefer to opt for book like
comic, quick story and the biggest you are novel. Now, why not seeking Batch Processing: Modeling and



Design that give your entertainment preference will be satisfied by simply reading this book. Reading
practice all over the world can be said as the means for people to know world better then how they react
toward the world. It can't be stated constantly that reading routine only for the geeky man or woman but for
all of you who wants to possibly be success person. So , for every you who want to start looking at as your
good habit, you could pick Batch Processing: Modeling and Design become your starter.

Ronda Powers:

As a university student exactly feel bored to help reading. If their teacher requested them to go to the library
or make summary for some e-book, they are complained. Just minor students that has reading's internal or
real their passion. They just do what the instructor want, like asked to go to the library. They go to there but
nothing reading significantly. Any students feel that reading through is not important, boring and can't see
colorful pictures on there. Yeah, it is for being complicated. Book is very important in your case. As we
know that on this age, many ways to get whatever we wish. Likewise word says, ways to reach Chinese's
country. Therefore , this Batch Processing: Modeling and Design can make you really feel more interested to
read.
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