1. Record Nr. UNINA9910144418503321

Autore Nauman E. B

Titolo Chemical reactor design, optimization, and scaleup [[electronic
resource] /] / E. Bruce Nauman

Pubbl/distr/stampa Hoboken, N.J., : Wiley, c2008

ISBN 1-282-36545-2
9786612365454

0-470-28207-X
1-61583-180-0
0-470-28206-1

Edizione [2nd ed.]
Descrizione fisica 1 online resource (642 p.)
Disciplina 660.2832
660/.2832
Soggetti Chemical reactors

Chemical engineering - Equipment and supplies

Lingua di pubblicazione Inglese

Formato Materiale a stampa

Livello bibliografico Monografia

Note generali Description based upon print version of record.

Nota di bibliografia Includes bibliographical references and index.

Nota di contenuto Chemical Reactor Design, Optimization, and Scaleup; Contents; Preface

to the Second Edition; Symbols; 1 Elementary Reactions in Ideal
Reactors; 1.1 Material Balances; 1.1.1 Measures of Composition; 1.1.2
Measures of Reaction Rate; 1.2 Elementary Reactions; 1.2.1 Kinetic
Theory of Gases; 1.2.2 Rate of Formation; 1.2.3 First-Order Reactions;
1.2.4 Second-Order Reactions with One Reactant; 1.2.5 Second-Order
Reactions with Two Reactants; 1.2.6 Third-Order Reactions; 1.3
Reaction Order and Mechanism; 1.4 ldeal, Isothermal Reactors; 1.4.1
Ideal Batch Reactors; 1.4.2 Reactor Performance Measures

1.4.3 Piston Flow Reactors1.4.4 Continuous Flow Stirred Tanks; 1.5
Mixing Times and Scaleup; 1.6 Dimensionless Variables and Numbers;
1.7 Batch Versus Flow and Tank Versus Tube; Suggested Further
Readings; Problems; 2 Multiple Reactions in Batch Reactors; 2.1
Multiple and Nonelementary Reactions; 2.1.1 Reaction Mechanisms;
2.1.2 Byproducts; 2.2 Component Reaction Rates for Multiple
Reactions; 2.3 Multiple Reactions in Batch Reactors; 2.4 Numerical
Solutions to Sets of First-Order ODEs; 2.5 Analytically Tractable



Sommario/riassunto

Examples; 2.5.1 The nth-Order Reaction

2.5.2 Consecutive First-Order Reactions, A B C - - -2.5.3 Quasi-Steady
Hypothesis; 2.5.4 Autocatalytic Reactions; 2.6 Variable-Volume Batch
Reactors; 2.6.1 Systems with Constant Mass; 2.6.2 Fed-Batch Reactors;
2.7 Scaleup of Batch Reactions; 2.8 Stoichiometry and Reaction
Coordinates; 2.8.1 Matrix Formulation of Reaction Rates; 2.8.2
Stoichiometry of Single Reactions; 2.8.3 Stoichiometry of Multiple
Reactions; Suggested Further Readings; Problems; Appendix 2.1
Numerical Solution of Ordinary Differential Equations; 3 Isothermal
Piston Flow Reactors; 3.1 Piston Flow with Constant Mass Flow

3.1.1 Gas Phase Reactions3.1.2 Liquid Phase Reactions; 3.2 Scaleup
Relationships for Tubular Reactors; 3.2.1 Scaling Factors; 3.2.2 Scaling
Factors for Tubular Reactors; 3.3 Scaleup Strategies for Tubular
Reactors; 3.3.1 Scaling in Parallel and Partial Parallel; 3.3.2 Scaling in
Series for Constant-Density Fluids; 3.3.3 Scaling in Series for Gas
Flows; 3.3.4 Scaling with Geometric Similarity; 3.3.5 Scaling with
Constant Pressure Drop; 3.4 Scaling Down; 3.5 Transpired-Wall
Reactors; Suggested Further Readings; Problems; 4 Stirred Tanks and
Reactor Combinations

4.1 Continuous Flow Stirred Tank Reactors4.2 Method of False
Transients; 4.3 CSTRs with Variable Density; 4.3.1 Liquid Phase CSTRs;
4.3.2 Computational Scheme for Variable-Density CSTRs; 4.3.3 Gas
Phase CSTRs; 4.4 Scaling Factors for Liquid Phase Stirred Tanks; 4.5
Combinations of Reactors; 4.5.1 Series and Parallel Connections; 4.5.2
Tanks in Series; 4.5.3 Recycle Loops; 4.5.4 Maximum Production Rate;
4.6 Imperfect Mixing; Suggested Further Readings; Problems; Appendix
4.1 Solution of Nonlinear Algebraic Equations; 5 Thermal Effects and
Energy Balances

5.1 Temperature Dependence of Reaction Rates

The classic reference, now expanded and updatedChemical Reactor
Design, Optimization, and Scaleup is the authoritative sourcebook on
chemical reactors. This new Second Edition consolidates the latest
information on current optimization and scaleup methodologies,
numerical methods, and biochemical and polymer reactions. It provides
the comprehensive tools and information to help readers design and
specify chemical reactors confidently, with state-of-the-art skills. This
authoritative guide: Covers the fundamentals and principles of chemical
reactor design, along with adva
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The question that regularly arises for the engineer charged with
assessing an existing structure that has not deteriorated concerns how
to establish the structural diagnosis of the structure.First, it is

necessary to ensure that the structure, when subjected to loads and
overloads, retains its normal behavior, i.e.



