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This book demonstrates how to control mechanisms of contact mechanics, heat generation and transfer, friction, noise generation, lubrication, and surface damage due to
mechanical and thermal variables. Friction and Lubrication in Mechanical Design reviews various classical and new tribology problems beginning with history and ending with
numerical optimization and examples, simplifies access to information for predicting and preventing friction and wear, and provides a useful tool for everyone involved in
mechanical design, or in machinery monitoring.
A survey of engineering creative techniques and a novel creative design methodology for the systematic generation of all possible design configurations of mechanical devices. It
provides a solid background to assist instructors teaching creative design in mechanical engineering. It equally helps students to hone their creative talents in an effective
manner, and it supplies a powerful tool for design engineers to come up with fresh concepts to meet new design requirements and constraints, and/or to avoid patent protection
of existing products. The text is organised in such a way that it can be used for teaching or for self-study. It is designed for undergraduate courses in engineering design and/or
senior design projects, but may also be adopted for graduate courses in advanced machine design, advanced kinematics, and/or special topics for teaching creative design in
mechanical engineering.
This volume, Mechanical Design: Theory and Methodology, has been put together over the past four years. Most of the work is ongoing as can be ascertained easily from the
text. One can argue that this is so for any text or monograph. Any such book is only a snapshot in time, giving information about the state of knowledge of the authors when the
book was compiled. The chapters have been updated and are representative of the state of the art in the field of design theory and methodology. It is barely over a decade that
design as an area of study was revived, mostly at the behest of industry, government, and academic leaders. Profes sor Nam Suh, then the head of the Engineering Directorate
at the National Science Foundation, provided much of the impetus for the needed effort. The results of early work of researchers, many of whom have authored chapters in this
book, were fundamental in conceiving the ideas behind Design for X or DFX and concurrent engineering issues. The artificial intelli gence community had a strong influence in
developing the required com puter tools mainly because the field had a history of interdisciplinary work. Psychologists, computer scientists, and engineers worked together to
under stand what support tools will improve the design process. While this influ ence continues today, there is an increased awareness that a much broader community needs to
be involved.
This book acquaints the reader with interactive computer graphics and how they are being used in the analysis of mechanical design problems. It covers four mechanical design
topics: the graphics model, mass properties, stress and strain, and kinematic and kinetic analysis.
The area of analysis and control of mechanical systems using differential geometry is flourishing. This book collects many results over the last decade and provides a
comprehensive introduction to the area.
With a specific focus on the needs of the designers and engineers in industrial settings, The Mechanical Systems Design Handbook: Modeling, Measurement, and Control
presents a practical overview of basic issues associated with design and control of mechanical systems. In four sections, each edited by a renowned expert, this book answers
diverse questions fundamental to the successful design and implementation of mechanical systems in a variety of applications. Manufacturing addresses design and control
issues related to manufacturing systems. From fundamental design principles to control of discrete events, machine tools, and machining operations to polymer processing and
precision manufacturing systems. Vibration Control explores a range of topics related to active vibration control, including piezoelectric networks, the boundary control method,
and semi-active suspension systems. Aerospace Systems presents a detailed analysis of the mechanics and dynamics of tensegrity structures Robotics offers encyclopedic
coverage of the control and design of robotic systems, including kinematics, dynamics, soft-computing techniques, and teleoperation. Mechanical systems designers and
engineers have few resources dedicated to their particular and often unique problems. The Mechanical Systems Design Handbook clearly shows how theory applies to real world
challenges and will be a welcomed and valuable addition to your library.
Nam P. Suh focussed his axiomatic design theories on methods to understand and deal with complexity. Suh is a well-respected designer and researcher in the fields of
manufacturing and composite materials. He is best known for his systems that aim to speed up and simplify the process of design for manufacturing. The 'axioms' in axiomatic
design refer to a process to help engineers reduce design specifications down to their simplest components, so that the engineers can produce the simplest possible solution to a
problem. Complexity, besides being a key area of burgeoning research in disciplines interested in complex systems and chaos theory (like computer science and physics), is a
complicating factor in engineering design that many engineers find difficult to overcome. Suh's multidisciplinary exploration of complex systems is meant to eliminate much of the
confusion and allow engineers to accommodate complexity within simple, elegant design solutions.
Mechanical Design: Theory and Applications, Third Edition introduces the design and selection of common mechanical engineering components and machine elements, hence
providing the foundational "building blocks" engineers needs to practice their art. In this book, readers will learn how to develop detailed mechanical design skills in the areas of
bearings, shafts, gears, seals, belt and chain drives, clutches and brakes, and springs and fasteners. Where standard components are available from manufacturers, the steps
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necessary for their specification and selection are thoroughly developed. Descriptive and illustrative information is used to introduce principles, individual components, and the
detailed methods and calculations that are necessary to specify and design or select a component. As well as thorough descriptions of methodologies, this book also provides a
wealth of valuable reference information on codes and regulations. Presents new material on key topics, including actuators for robotics, alternative design methodologies, and
practical engineering tolerancing Clearly explains best practice for design decision-making Provides end-of-chapter case studies that tie theory and methods together Includes upto-date references on all standards relevant to mechanical design, including ASNI, ASME, BSI, AGMA, DIN and ISO
This massive compendium presents full coverage of the current state of knowledge with regard to manufacturing science and engineering, focusing on Advanced Mechanical Design. The 525 peer-reviewed
papers are grouped into 17 chapters: Materials Design; Mechanical Dynamics and Its Applications; Mechanical Transmission Theory and Applications; Mechanical Reliability Theory and Engineering; Theory
and Application of Friction and Wear; Vibration, Noise Analysis and Control; Dynamic Mechanical Analysis, Optimization and Control; Innovative Design Methodology; Product Life-Cycle Design; Intelligent
Optimization Design; Structural Strength and Robustness; Reverse Engineering; Chapter 13: Green Design and Manufacturing; Chapter 14: Design for Sustainability; Chapter 15: New Mechanisms and
Robotics; Complex Electro-Mechanical System Design; Advanced CAE Technique.
Opto-Mechanical Systems Design, Fourth Edition is different in many ways from its three earlier editions: coauthor Daniel Vukobratovich has brought his broad expertise in materials, opto-mechanical design,
analysis of optical instruments, large mirrors, and structures to bear throughout the book; Jan Nijenhuis has contributed a comprehensive new chapter on kinematics and applications of flexures; and several
other experts in special aspects of opto-mechanics have contributed portions of other chapters. An expanded feature—a total of 110 worked-out design examples—has been added to several chapters to show
how the theory, equations, and analytical methods can be applied by the reader. Finally, the extended text, new illustrations, new tables of data, and new references have warranted publication of this work in
the form of two separate but closely entwined volumes. This second volume, Design and Analysis of Large Mirrors and Structures, concentrates on the design and mounting of significantly larger optics and
their structures, including a new and important topic: detailed consideration of factors affecting large mirror performance. The book details how to design and fabricate very large single-substrate, segmented,
and lightweight mirrors; describes mountings for large mirrors with their optical axes in vertical, horizontal, and variable orientations; indicates how metal and composite mirrors differ from ones made of glass;
explains key design aspects of optical instrument structural design; and takes a look at an emerging technology—the evolution and applications of silicon and silicon carbide in mirrors and other types of
components for optical applications.
Mechanical Design Engineering Handbook is a straight-talking and forward-thinking reference covering the design, specification, selection, use and integration of machine elements fundamental to a wide
range of engineering applications. Develop or refresh your mechanical design skills in the areas of bearings, shafts, gears, seals, belts and chains, clutches and brakes, springs, fasteners, pneumatics and
hydraulics, amongst other core mechanical elements, and dip in for principles, data and calculations as needed to inform and evaluate your on-the-job decisions. Covering the full spectrum of common
mechanical and machine components that act as building blocks in the design of mechanical devices, Mechanical Design Engineering Handbook also includes worked design scenarios and essential
background on design methodology to help you get started with a problem and repeat selection processes with successful results time and time again. This practical handbook will make an ideal shelf
reference for those working in mechanical design across a variety of industries and a valuable learning resource for advanced students undertaking engineering design modules and projects as part of
broader mechanical, aerospace, automotive and manufacturing programs. Clear, concise text explains key component technology, with step-by-step procedures, fully worked design scenarios, component
images and cross-sectional line drawings all incorporated for ease of understanding Provides essential data, equations and interactive ancillaries, including calculation spreadsheets, to inform decision
making, design evaluation and incorporation of components into overall designs Design procedures and methods covered include references to national and international standards where appropriate
Offers designers and users of mechanical systems an overview of structural stiffness and damping and their critical roles in mechanical design. The text assesses the relationship between stiffness and
damping parameters in mechanical systems and structural materials. An accompanying disk contains detailed analyses of stiffness- and damping-critical
Mechanical Engineering Design, Third Edition strikes a balance between theory and application, and prepares students for more advanced study or professional practice. Updated throughout, it outlines basic
concepts and provides the necessary theory to gain insight into mechanics with numerical methods in design. Divided into three sections, the text presents background topics, addresses failure prevention
across a variety of machine elements, and covers the design of machine components as well as entire machines. Optional sections treating special and advanced topics are also included. Features: Places a
strong emphasis on the fundamentals of mechanics of materials as they relate to the study of mechanical design Furnishes material selection charts and tables as an aid for specific uses Includes numerous
practical case studies of various components and machines Covers applied finite element analysis in design, offering this useful tool for computer-oriented examples Addresses the ABET design criteria in a
systematic manner Presents independent chapters that can be studied in any order Introduces optional MATLAB® solutions tied to the book and student learning resources Mechanical Engineering Design,
Third Edition allows students to gain a grasp of the fundamentals of machine design and the ability to apply these fundamentals to various new engineering problems.
A joint effort of three continents, this book is about rational utilization of the fossil fuels for generation of heat or power. It provides a synthesis of two scientific traditions: the high-performance, but often
proprietary, Western designs, and the elaborate national standards based on less advanced Eastern designs; it presents both in the same Western format. It is intended for engineers and advanced
undergraduate and graduate students with an interest in steam power plants, burners, or furnaces. The text uses a format of practice based on theory: each chapter begins with an explanation of a process,
with basic theory developed from first principles; then empirical relationships are presented and, finally, design methods are explained by worked out examples. It will thus provide researchers with a resource
for applications of theory to practice. Plant operators will find solutions to and explanations of many of their daily operational problems. Designers will find this book ready with required data, design methods
and equations. Finally, consultants will find it very useful for design evaluation.
Offering a broad-based review of the factors affecting the design, assembly and behaviour of bolted joints and their components in all industries, this work details various assembly options as well as specific
failure modes and strategies for their avoidance. This edition features material on: the contact stresses between bolt head or nut face and the joint; thread forms, series and classes; the stiffness of raised face
flange joints; and more.
Alan Darbyshire's best-selling text book provides five-star high quality content to a potential audience of 13,000 engineering students. It explains the most popular specialist units of the Mechanical
Engineering, Manufacturing Engineering and Operations & Maintenance Engineering pathways of the new 2010 BTEC National Engineering syllabus. This challenging textbook also features contributions
from specialist lecturers, ensuring that no stone is left unturned. Two extra new downloadable chapters will also be available: Principles and Applications of Fluid Mechanics and Principles and Applicatio.
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Now in its fourth edition, this successful book provides readers with an in–depth introduction to the theory of engineering measurements, measurement system performance, and
instrumentation. Emphasis is placed on the use of uncertainty analysis in the design of measurement systems and the statistical nature of engineering variables. Readers will
also gain a better understanding of concepts related to system behavior, sampling, and spectral analysis while utilizing the new interactive CD–ROM.
Scenic effects involving rotating turntables, tracking stage wagons, and the vertical movement of curtains and painted drops have become common in both Broadway and
Regional theatre productions. The machines that drive these effects range from small pneumatic cylinders pushing loads of a few pounds an inch or two, to 40 horsepower
winches running multi-ton scenery at speeds 6 feet per second or more. Usually this machinery is designed by theatre technicians specifically for a particular show's effect.
Compared to general industry, this design process is short, often only a few days long, it is done by one person, design teams are rare, and it is done in the absence of reference
material specifically addressing the issues involved. The main goal of this book is to remedy this last situation. Mechanical Design for the Stage will be a reference for you that
will: * provide the basic engineering formulas needed to predict the forces, torques, speeds, and power required by a given move * give a technician a design process to follow
which will direct their work from general concepts to specific detail as a design evolves, and * show many examples of traditional stage machinery designs. The book's emphasis
will be on following standard engineering design and construction practices, and developing machines that are functional, efficient to build, easily maintained, and safe to use.
This textbook is designed to serve as a text for undergraduate students of mechanical engineering. It covers fundamental principles, design methodologies and applications of
machine elements. It helps students to learn to analyse and design basic machine elements in mechanical systems. Beginning with the basic concepts, the book discusses wide
range of topics in design of mechanical elements. The emphasis is on the underlying concepts of design procedures. The inclusion of machine tool design makes the book very
useful for the students of production engineering. Students will learn to design different types of elements used in the machine design process such as fasteners, shafts,
couplings, etc. and will be able to design these elements for each application. Following a simple and easy to understand approach, the text contains: • Variety of illustrated
design problems in detail • Step by step design procedures of different machine elements • Large number of machine design data Audience Undergraduate students of
Mechanical Engineering.
This book is the result of lessons, tutorials and other laboratories dealing with applied mechanical design in the universities and colleges. In the classical literature of the
mechanical design, there are quite a few books that deal directly and theory and case studies, with their solutions. All schools, engineering colleges (technical) industrial and
research laboratories and design offices serve design works. However, the books on the market remain tight in the sense that they are often works of mechanical constructions.
This is certainly beneficial to the ordinary user, but the organizational part of the functional specification items is also indispensable.
This book introduces and explains the parametric accelerated life testing (ALT) methodology as a new reliability methodology based on statistics, to help avoid recalls of products
in the marketplace. The book includes problems and case studies to help with reader comprehension. It provides an introduction to reliability design of the mechanical system as
an alternative to Taguchi’s experimental methodology and enables engineers to correct faulty designs and determine if the targeted product reliability is achieved. Additionally, it
presents a robust design methodology of mechanical products to withstand a variety of loads. This book is intended for engineers of many fields, including industrial engineers,
mechanical engineers, and systems engineers.
Mathematical Concepts for Mechanical Engineering Design provides a broad understanding of the main computational techniques used for simulation of water distribution
networks and water transmission systems. It introduces the theoretical background to a number of techniques and general data analysis techniques. The book also examines the
application of techniques in an industrial setting, including current practices and current research, are presented. It provides practical experience of commercially available
systems and includes a small-scale water systems related projects. The authors illustrate the concepts and techniques covered in the book by using a calculation that simulates
water distribution networks and water transmission systems. The book also covers significant research on new methodologies and important applications in the fields of
automation and control as well as includes the latest coverage of chemical databases and the development of new computational methods and efficient algorithms for hydraulic
software and mechanical engineering. The book will be informative and useful to both academics and mechanical engineers in various industrial sectors, including hydraulic and
mechanical engineering.
Turbomachinery presents the theory and design of turbomachines with step-by-step procedures and worked-out examples. This comprehensive reference emphasizes
fundamental principles and construction guidelines for enclosed rotators and contains end-of-chapter problem and solution sets, design formulations, and equations for clear
understanding of key aspects in machining function, selection, assembly, and construction. Offering a wide range of illustrative examples, the book evaluates the components of
incompressible and compressible fluid flow machines and analyzes the kinematics and dynamics of turbomachines with valuable definitions, diagrams, and dimensionless
parameters.
The aim of this book is to impart a sound understanding, both physical and mathematical, of the fundamental theory of vibration and its applications. The book presents in a
simple and systematic manner techniques that can easily be applied to the analysis of vibration of mechanical and structural systems. Unlike other texts on vibrations, the
approach is general, based on the conservation of energy and Lagrangian dynamics, and develops specific techniques from these foundations in clearly understandable stages.
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Suitable for a one-semester course on vibrations, the book presents new concepts in simple terms and explains procedures for solving problems in considerable detail.
Market_Desc: · Mechanical Engineers Special Features: · Detailed examples with consistent methodology illustrate use of new material as it is discussed· Condensed but thorough coverage
of statistical analysis of data teaches readers how to analyze and report data using just a handful of statistical tools and concepts About The Book: This textbook provides an in-depth
introduction to the theory of engineering measurements, measurement system performance, and instrumentation. Uncertainty analysis is introduced and developed for both the beginner and
the advanced engineer. The book also offers an extended discussion of sampling concepts, analog-to-digital interfacing, signal conditioning and data acquisition.
Figliola and Beasley’s 6th edition of Theory and Design for Mechanical Measurements provides a time-tested and respected approach to the theory of engineering measurements. An
emphasis on the role of statistics and uncertainty analysis in the measuring process makes this text unique. While the measurements discipline is very broad, careful selection of topical
coverage, establishes the physical principles and practical techniques for quantifying many engineering variables that have multiple engineering applications. In the sixth edition, Theory and
Design for Mechanical Measurements continues to emphasize the conceptual design framework for selecting and specifying equipment, test procedures and interpreting test results. Coverage
of topics, applications and devices has been updated—including information on data acquisition hardware and communication protocols, infrared imaging, and microphones. New examples that
illustrate either case studies or interesting vignettes related to the application of measurements in current practice are introduced.
The fifth edition of this market leading book provides mechanical engineers with the most up to date coverage of mechanical measurements. Sound theory is highlighted by rich and current
practical examples. New chapter opening learning objectives and outcomes explore the critical concepts that will be discussed. New and revised examples and problems clearly show how the
information is applied in the field. Expanded discussions are included on measurements, equipment, and basic metrology. The DFT concept presentation is now simplified. More pictures have
also been added to make the material easier to learn. Mechanical engineers will then better understand the elements for the design of measurement systems and measurement test plans.
Covers the basic principles of failure of metallic and non-metallic materials in mechanical design applications. Updated to include new developments on fracture mechanics, including both
linear-elastic and elastic-plastic mechanics. Contains new material on strain and crack development and behavior. Emphasizes the potential for mechanical failure brought about by the
stresses, strains and energy transfers in machine parts that result from the forces, deflections and energy inputs applied.
Analyze and Solve Real-World Machine Design Problems Using SI Units Mechanical Design of Machine Components, Second Edition: SI Version strikes a balance between method and
theory, and fills a void in the world of design. Relevant to mechanical and related engineering curricula, the book is useful in college classes, and also serves as a reference for practicing
engineers. This book combines the needed engineering mechanics concepts, analysis of various machine elements, design procedures, and the application of numerical and computational
tools. It demonstrates the means by which loads are resisted in mechanical components, solves all examples and problems within the book using SI units, and helps readers gain valuable
insight into the mechanics and design methods of machine components. The author presents structured, worked examples and problem sets that showcase analysis and design techniques,
includes case studies that present different aspects of the same design or analysis problem, and links together a variety of topics in successive chapters. SI units are used exclusively in
examples and problems, while some selected tables also show U.S. customary (USCS) units. This book also presumes knowledge of the mechanics of materials and material properties. New
in the Second Edition: Presents a study of two entire real-life machines Includes Finite Element Analysis coverage supported by examples and case studies Provides MATLAB solutions of
many problem samples and case studies included on the book’s website Offers access to additional information on selected topics that includes website addresses and open-ended webbased problems Class-tested and divided into three sections, this comprehensive book first focuses on the fundamentals and covers the basics of loading, stress, strain, materials, deflection,
stiffness, and stability. This includes basic concepts in design and analysis, as well as definitions related to properties of engineering materials. Also discussed are detailed equilibrium and
energy methods of analysis for determining stresses and deformations in variously loaded members. The second section deals with fracture mechanics, failure criteria, fatigue phenomena,
and surface damage of components. The final section is dedicated to machine component design, briefly covering entire machines. The fundamentals are applied to specific elements such as
shafts, bearings, gears, belts, chains, clutches, brakes, and springs.
The success of any product sold to consumers is based, largely, on the longevity of the product. This concept can be extended by various methods of improvement including optimizing the
initial creation structures which can lead to a more desired product and extend the product's time on the market. Design and Optimization of Mechanical Engineering Products is an essential
research source that explores the structure and processes used in creating goods and the methods by which these goods are improved in order to continue competitiveness in the consumer
market. Featuring coverage on a broad range of topics including modeling and simulation, new product development, and multi-criteria decision making, this publication is targeted toward
students, practitioners, researchers, engineers, and academicians.
Automation in the Virtual Testing of Mechanical Systems: Theories and Implementation Techniques provides a practical understanding of Knowledge-Based Engineering (KBE), an approach
that is driving automation in engineering. Companies are using the technology to automate engineering tasks, achieving gains in output, and saving time. This book will be the main source of
information available for implementing KBE systems, integrating KBE with the finite element methods, and showing how KBE is used to automate engineering and analysis of mechanical
systems. The process of combining KBE with optimization techniques is explored, and the use of software tools is presented in some detail. Features Introduces automation with KnowledgeBased Engineering (KBE) in generic mechanical design Develops a framework for generic mechanism modeling including a library format Explores a KBE environment for generic design
automation Includes design cases in KBE Gives a presentation of the interwoven technologies used in modern design environments
This book presents foundations and practical application of multi-objective optimization methods to Vehicle Design Problems, bolstered with an extensive collection of examples. Opening with
a broad theoretical introduction to the optimization of complex mechanical systems and multi-objective optimization methods, the book presents several applications which are extensively
exposed here for the first time. The book includes examples of proposed methods to the solution of real vehicle design problems.
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Measurement is the process of comparing unknown magnitude of certain parameter with the known predefined standard of that parameter. Measurements are one of vital parts of not only
mechanical engineering but all types of engineering fields. Every branch of engineering comprises two processes: design, and operations and maintenance. The design may be machine
design, building design, circuit design, transportation design, and automobile design etc. The operations part includes operation of the machines, automobiles, various plants, circuits etc. Both,
the design, and operations and maintenance involve measurements. For instance while designing automobile we have to consider dimensions of various parts of the automobiles, the loads
they can pick up etc. Likewise during the operations of the plant, say like industrial refrigeration plant, we have to measure parameters like pressure, temperature, etc. In the power plant we
have to measure various quantities of the coal, the quantity of water in the boiler, the amount of steam produced along with its flow rate, temperature and pressure, the amount of power
produced, the outlet temperature of the steam from condenser etc. In the large chemical plants large numbers of such parameters have to be measured. Theory and Design for Mechanical
Measurements provides a timely and indepth reference to the theory of engineering measurements, measurement system performance, and instrumentation.
The International Conference on Mechanical Design and Production has over the years established itself as an excellent forum for the exchange of ideas in these established fields. The first of
these conferences was held in 1979. The seventh, and most recent, conference in the series was held in Cairo during February 15-17, 2000. International engineers and scientists gathered to
exchange experiences and highlight the state-of-the-art research in the fields of mechanical design and production. In addition a heavy emphasis was placed on the issue of technology
transfer. Over 100 papers were accepted for presentation at the conference. Current Advances in Mechanical Design & Production VII does not, however, attempt to publish the complete work
presented but instead offers a sample that represents the quality and breadth of both the work and the conference. Ten invited papers and 54 ordinary papers have been selected for inclusion
in these proceedings. They cover a range of basic and applied topics that can be classified into six main categories: System Dynamics, Solid Mechanics, Material Science, Manufacturing
Processes, Design and Tribology, and Industrial Engineering and its Applications.
Rapid increases in energy consumption and emphasis on environmental protection have posed challenges for the motor industry, as has the design and manufacture of highly efficient,
reliable, cost-effective, energy-saving, quiet, precisely controlled, and long-lasting electric motors.Suitable for motor designers, engineers, and manufacturers, as well
Now in its fourth edition, this successful book provides readers with an in-depth introduction to the theory of engineering measurements, measurement system performance, and
instrumentation. Emphasis is placed on the use of uncertainty analysis in the design of measurement systems and the statistical nature of engineering variables. Readers will also gain a better
understanding of concepts related to system behavior, sampling, and spectral analysis while utilizing the new interactive CD-ROM.
This new volume presents principles, rules, guidelines, and tips that are useful in designing mechanical parts and assemblies. It includes examples of real world, practical ideas that come from
successful design experience and which result in superior mechanical design. Special Features: focuses on mechanical design at the detail level; examines high-level principles that have
general significance for all mechanical design; describes in depth the basic design practices that will improve the strength, robustness, function, user handling, and manufacturability of parts
and assemblies; presents guidelines for electing plastic rubber, and metal materials; includes useful tips for selecting and designing components, such as bolts, nuts, screws, springs, and
adhesive joints.
Offers a thorough grounding in the theory of engineering measurements and measurement system performance. Combines measurement science and instrumentation with the design of
measurement systems, emphasizing test plan design. Integrates the statistical nature of measured variables and uncertainty analysis and features numerous examples. This revised edition
contains a new chapter on sampling concepts and data acquisition systems plus substantial additions on force, torque and power measurements. Includes refined sections on statistics and
experimental design as well as a glossary of new terms.
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