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a thorough introduction to balance equation concepts geared for the course offered to chemical engineering majors in their
sophomore year develops a framework for the analysis of flowsheet problem information with extensive use of degree of
freedom analysis presents systematic approaches for manual and computer aided solution of full scale balance problems
provides a detailed development of the structure properties and interrelationships of species and element balances based on
the algebraic view of reaction stoichiometry and the rate of reaction concept
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material and energy balances are fundamental to many engineering disciplines and have a major role in decisions related to
sustainable development this text which covers the substance of corresponding undergraduate courses presents the balance
concepts and calculations in a format accessible to students engineering professionals and others who are concerned with the
material and energy future of our society following a review of the basic science and economics the text focuses on material
and energy accounting in batch and continuous operations with emphasis on generic process units flow sheets stream tables
and spreadsheet calculations there is a unified approach to reactive and non reactive energy balance calculations plus
chapters dedicated to the general balance equation and simultaneous material and energy balances seventy worked
examples show the elements of process balances and connect them with the material and energy concerns of the 2Ist century

material and energy m e balances are fundamental to biological chemical electrochemical photochemical and environmental
engineering disciplines and important in many fields related to sustainable development this comprehensive compendium
presents the basic m e balance concepts and calculations in a format easily digested by students engineering professionals
and those concerned with related environmental issues the useful reference text includes worked examples for each chapter
and demonstrates process balances in the framework of m e concerns of the 21st century the additional problems and
solutions in the appendix embrace a wide range of subjects from fossil fuels to fuel cells solar energy space stations carbon
dioxide capture and sodium ion batteries

this textbook introduces students to mass and energy balances and focuses on basic principles for calculation design and
optimization as they are applied in industrial processes and equipment while written primarily for undergraduate programs
in chemical energy mechanical and environmental engineering the book can also be used as a reference by technical staff
and design engineers interested who are in and or need to have basic knowledge of process engineering calculation concepts
and techniques presented in this volume are highly relevant within many industrial sectors including manufacturing oil gas
green and sustainable energy and power plant design drawing on 15 years of teaching experiences and with a clear
understanding of students interests the authors have adopted a very accessible writing style that includes many examples
and additional citations to research resources from the literature referenced at the ends of chapters

the aim of this text is to provide a comprehensive set of calculations relating to mass and energy balances for an entire
process plant an ammonia synthesis plant will be taken as a calculation model to develop the relevant mass and energy
balances necessary for the design and subsequent production as the production of ammonia synthesis gas is an
internationally used process instead of teaching the basics of mass and energy balances the text aims to give a detailed
series of process integrated and illustrated calculations to help readers develop and design a process plant details complete
mass and energy calculations related to a manufacturing plant and includes stepwise procedures for mass and energy
balances demonstrates how the series of integrated calculations will lead to the production of a specified amount of final
product features teaching appendices that lay out applications of prior assumed knowledge which can be used in conjunction
with the main text where more detailed explanation may be needed contains problems linked to various manufacturing
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sections covered in the text to help readers consolidate their knowledge this book will serve undergraduate chemical
engineering students as a teaching aid in capstone design and related courses and gives useful insights to advanced
students researchers and industry personnel within the chemical engineering field

this textbook introduces students to mass and energy balances and focuses on basic principles for calculation design and
optimization as they are applied in industrial processes and equipment while written primarily for undergraduate programs
in chemical energy mechanical and environmental engineering the book can also be used as a reference by technical staff
and design engineers interested who are in and or need to have basic knowledge of process engineering calculation concepts
and techniques presented in this volume are highly relevant within many industrial sectors including manufacturing oil gas
green and sustainable energy and power plant design drawing on 15 years of teaching experiences and with a clear
understanding of students interests the authors have adopted a very accessible writing style that includes many examples
and additional citations to research resources from the literature referenced at the ends of chapters

this is the first book of a series aiming at setting the basics for energy engineering this book presents the fundamentals of
heat and mass transfer with a step by step approach based on material and energy balances while the topic of heat and
mass transfer is an old subject the way the book introduces the concepts linking them strongly to the real world and to the
present concerns is particular the scope of the different developments keeps in mind a practical energy engineering view

this book approaches the subject of material and energy balances from two directions first it emphasizes the fundamental
principles of the conservation of mass and energy and the consequences of these two principles second it applies the
techniques of computational chemistry to materials processing and introduces new software developed by the author
especially for material and heat balances the third edition reflects the changes in the professional engineer s practice in the
last 30 years reflecting the dramatic shift away from metallurgical engineering and the extractive industry towards materials
engineering a large and growing number of recent graduates are employed in such fields as semiconductor processing
environmental engineering and the production and processing of advanced and exotic materials for aerospace electronic
and structural applications the advance in computing power and software for the desktop computer has significantly
changed the way engineers make computations and the biggest change comes from the computational approach used to
solve problems the spreadsheet program excel is used extensively throughout the text as the main computational engine for
solving material and energy balance equations and for statistical analysis of data the use of excel and the introduction of
the add in programs enables the study of a range of variables on critical process parameters and emphasis is placed on
multi device flowsheets with recycle bypass and purge streams whose material and heat balance equations were previously
too complicated to solve by the normally used hand calculator the excel based program flowbal helps the user set up
material and heat balance equations for processes with multiple streams and units

mass and energy balance calculations are the fundamental components in the design and development of chemical process
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industries mass balance calculations are performed to determine the yields of main products byproducts consumption of raw
material and production losses only when the mass balance is performed the process engineer can make calculations
required for design of production equipment in the process energy balance involves the computation of input and outputs of
energy in equipments energy balance is performed from material balance taking into account the thermal effects exothermic
or endothermic of reactions and the physical transformations evaporation crystallization occurring in the process equipment
the present book has problems and solutions in material and energy balance in process equipment this is followed by energy
balance problems all problems assume steady state system the text covers the syllabus of all chemical engineering schools
offering this course the number and variety of problems proposed in this book are extensive the problems are organized in
each chapter according to subject matter it is possible for answers to differ slightly due to different sources of data the
teaching experience of authors convinces that one of the glaring weakness of the students in chemical and petroleum
engineering is their inability to think clearly and accurately in terms of arithmetic it is hoped this book will prove of real
value in process calculations instructions in classroom this can also serve as a refresher book for practising engineers

material and energy m e balances are fundamental to chemical process engineering environmental engineering and
industrial chemistry this text presents m e balance calculations in a compact transparent format accessible to students and
professionals in the above fields and to others who want to quantify the physical progress of our civilization the text
embraces all topics covered in corresponding engineering undergraduate courses and deals with environmental and
sustainability issues of current concern to society the general balance equation is the foundation for a review of relevant
science and economics and hence for material and energy accounting in batch and continuous chemical processes the text
focuses on si units using flowsheets and stream tables in computer spreadsheets to represent practical systems worked
examples range from simple stoichiometry to modeling multi unit recycle and unsteady state processes
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