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Product And Process Design Principles Solution Manual
Covers a widespread view of Quality by Design (QbD) encompassing the many stages involved in the development of a new drug product.
The book provides a broad view of Quality by Design (QbD) and shows how QbD concepts and analysis facilitate the development and
manufacture of high quality products. QbD is seen as a framework for building process understanding, for implementing robust and effective
manufacturing processes and provides the underpinnings for a science-based regulation of the pharmaceutical industry. Edited by the three
renowned researchers in the field, Comprehensive Quality by Design for Pharmaceutical Product Development and Manufacture guides
pharmaceutical engineers and scientists involved in product and process development, as well as teachers, on how to utilize QbD practices
and applications effectively while complying with government regulations. The material is divided into three main sections: the first six
chapters address the role of key technologies, including process modeling, process analytical technology, automated process control and
statistical methodology in supporting QbD and establishing the associated design space. The second section consisting of seven chapters
present a range of thoroughly developed case studies in which the tools and methodologies discussed in the first section are used to support
specific drug substance and drug-product QbD related developments. The last section discussed the needs for integrated tools and reviews
the status of information technology tools available for systematic data and knowledge management to support QbD and related activities.
Highlights Demonstrates Quality by Design (QbD) concepts through concrete detailed industrial case studies involving of the use of best
practices and assessment of regulatory implications Chapters are devoted to applications of QbD methodology in three main processing
sectors—drug substance process development, oral drug product manufacture, parenteral product processing, and solid-liquid processing
Reviews the spectrum of process model types and their relevance, the range of state-of-the-art real-time monitoring tools and chemometrics,
and alternative automatic process control strategies and methods for both batch and continuous processes The role of the design space is
demonstrated through specific examples and the importance of understanding the risk management aspects of design space definition is
highlighted Comprehensive Quality by Design for Pharmaceutical Product Development and Manufacture is an ideal book for practitioners,
researchers, and graduate students involved in the development, research, or studying of a new drug and its associated manufacturing
process.
With the coming flood of connected products, many UX and interaction designers are looking into hardware design, a discipline largely
unfamiliar to them. If you’re among those who want to blend digital and physical design concepts successfully, this practical book helps you
explore seven long-standing principles of industrial design. Two present and former design directors at IDEO, the international design and
innovation firm, use real-world examples to describe industrial designs that are sensorial, simple, enduring, playful, thoughtful, sustainable,
and beautiful. You’ll learn how to approach, frame, and evaluate your designs as they extend beyond the screen and into the physical world.
Sensorial: create experiences that fully engage our human senses Simple: design simple products that provide overall clarity in relation to
their purpose Enduring: build products that wear well and live on as classics Playful: use playful design to go beyond functionality and create
emotional connections Thoughtful: observe people’s struggles and anticipate their needs Sustainable: design products that reduce
environmental impact Beautiful: elevate the experience of everyday products through beauty
Pharmaceutical Quality by Design: Principles and Applications discusses the Quality by Design (QbD) concept implemented by regulatory
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agencies to ensure the development of a consistent and high-quality pharmaceutical product that safely provides the maximum therapeutic
benefit to patients. The book walks readers through the QbD framework by covering the fundamental principles of QbD, the current regulatory
requirements, and the applications of QbD at various stages of pharmaceutical product development, including drug substance and excipient
development, analytical development, formulation development, dissolution testing, manufacturing, stability studies, bioequivalence testing,
risk and assessment, and clinical trials. Contributions from global leaders in QbD provide specific insight in its application in a diversity of
pharmaceutical products, including nanopharmaceuticals, biopharmaceuticals, and vaccines. The inclusion of illustrations, practical
examples, and case studies makes this book a useful reference guide to pharmaceutical scientists and researchers who are engaged in the
formulation of various delivery systems and the analysis of pharmaceutical product development and drug manufacturing process. Discusses
vital QbD precepts and fundamental aspects of QbD implementation in the pharma, biopharma and biotechnology industries Provides helpful
illustrations, practical examples and research case studies to explain QbD concepts to readers Includes contributions from global leaders and
experts from academia, industry and regulatory agencies
Product-driven process design – from molecule to enterprise provides process engineers and process engineering students with access to a
modern and stimulating methodology to process and product design. Throughout the book the links between product design and process
design become evident while the reader is guided step-by-step through the different stages of the intertwining product and process design
activities. Both molecular and enterprise-wide considerations in design are introduced and addressed in detail. Several examples and case
studies in emerging areas such as bio- and food-systems, pharmaceuticals and energy are discussed and presented. This book is an
excellent guide and companion for undergraduate, graduate students as well as professional practitioners.
Accompanied by CD-ROM: Simulation of process flowsheets.
From three design partners at Google Ventures, a unique five-day process--called the sprint--for solving tough problems using design,
prototyping, and testing ideas with customers.
This book introduces readers to the core principles and methodologies of product development, and highlights the interactions between
engineering design and industrial design. It shows to what extent the two cultures can be reconciled, and conversely what makes each of
them unique. Although the semantic aspect is fundamental in industrial design, while the functional aspect is essential for the industrial
product, the interaction between the two worlds is strategically vital. Design is also a strategic problem-solving process that drives innovation,
builds business success and leads to better quality of life through innovative products, systems, services and experiences. The book
connects product development with the concepts and strategies of innovation, recognizing that product design is a complex process in which
invention, consumers’ role, industrial technologies, economics and the social sciences converge. After presenting several examples of
artifacts developed up to the conceptual phase or built as prototypes, the book provides a case study on a packaging machine, showcasing
the principles that should underlie all design activities, and the methods that must be employed to successfully establish a design process.
The book is primarily targeted at professionals in the industry, design engineers and industrial designers, as well as researchers and students
in design schools, though it will also benefit any reader interested in product design.

This book, assembled to describe and illustrate the emerging field of service design, was brought together using exactly
the same co-creative and user-centred approaches you can read and learn about inside. The boundaries between
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products and services are blurring and it is time for a different way of thinking: this is service design thinking. A set of 23
international authors and even more online contributors from the global service design community invested their
knowledge, experience and passion together to create this book. It introduces service design thinking in manner
accessible to beginners and students, it broadens the knowledge and can act as a resource for experienced design
professionals.
Separation Process Principles with Applications Using Process Simulator, 4th Edition is the most comprehensive and upto-date treatment of the major separation operations in the chemical industry. The 4th edition focuses on using process
simulators to design separation processes and prepares readers for professional practice. Completely rewritten to
enhance clarity, this fourth edition provides engineers with a strong understanding of the field. With the help of an
additional co-author, the text presents new information on bioseparations throughout the chapters. A new chapter on
mechanical separations covers settling, filtration and centrifugation including mechanical separations in biotechnology
and cell lysis. Boxes help highlight fundamental equations. Numerous new examples and exercises are integrated
throughout as well.
This is a well-rounded handbook of fermentation and biochemical engineering presenting techniques for the commercial
production of chemicals and pharmaceuticals via fermentation. Emphasis is given to unit operations fermentation,
separation, purification, and recovery. Principles, process design, and equipment are detailed. Environment aspects are
covered. The practical aspects of development, design, and operation are stressed. Theory is included to provide the
necessary insight for a particular operation. Problems addressed are the collection of pilot data, choice of scale-up
parameters, selection of the right piece of equipment, pinpointing of likely trouble spots, and methods of troubleshooting.
The text, written from a practical and operating viewpoint, will assist development, design, engineering and production
personnel in the fermentation industry. Contributors were selected based on their industrial background and orientation.
The book is illustrated with numerous figures, photographs and schematic diagrams.
In the 21st Century, processing food is no longer a simple or straightforward matter. Ongoing advances in manufacturing
have placed new demands on the design and methodology of food processes. A highly interdisciplinary science, food
process design draws upon the principles of chemical and mechanical engineering, microbiology, chemistry, nutrition and
economics, and is of central importance to the food industry. Process design is the core of food engineering, and is
concerned at its root with taking new concepts in food design and developing them through production and eventual
consumption. Handbook of Food Process Design is a major new 2-volume work aimed at food engineers and the wider
food industry. Comprising 46 original chapters written by a host of leading international food scientists, engineers,
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academics and systems specialists, the book has been developed to be the most comprehensive guide to food process
design ever published. Starting from first principles, the book provides a complete account of food process designs,
including heating and cooling, pasteurization, sterilization, refrigeration, drying, crystallization, extrusion, and separation.
Mechanical operations including mixing, agitation, size reduction, extraction and leaching processes are fully
documented. Novel process designs such as irradiation, high-pressure processing, ultrasound, ohmic heating and pulsed
UV-light are also presented. Food packaging processes are considered, and chapters on food quality, safety and
commercial imperatives portray the role process design in the broader context of food production and consumption.
The aim of this book is to present the terminology, applications, trends, and developments in Product Lifecycle
Management (PLM). This book has a total of seven chapters that treat the fundamental and future terminology used in
PLM, aspects regarding the design, customization, and development of products, products testing, supply chain
optimization, and recycling of the products made of special materials.
Web designers are no longer just web designers. To create a successful web product that's as large as Etsy, Facebook,
Twitter, or Pinterest–or even as small as a tiny app–you need to know more than just HTML and CSS. You need to
understand how to create meaningful online experiences so that users want to come back again and again. In other
words, you have to stop thinking like a web designer or a visual designer or a UX designer or an interaction designer and
start thinking like a product designer. In this breakthrough introduction to modern product design, Etsy Creative Director
Randy Hunt explains the skills, processes, types of tools, and recommended workflows for creating world-class web
products. After reading this book, you'll have a complete understanding of what product design really is and you'll be
equipped with the best practices necessary for building your own successful online products.
Part I: Process design -- Introduction to design -- Process flowsheet development -- Utilities and energy efficient design -Process simulation -- Instrumentation and process control -- Materials of construction -- Capital cost estimating -Estimating revenues and production costs -- Economic evaluation of projects -- Safety and loss prevention -- General site
considerations -- Optimization in design -- Part II: Plant design -- Equipment selection, specification and design -- Design
of pressure vessels -- Design of reactors and mixers -- Separation of fluids -- Separation columns (distillation, absorption
and extraction) -- Specification and design of solids-handling equipment -- Heat transfer equipment -- Transport and
storage of fluids.
Written by a highly regarded author with industrial and academic experience, this new edition of an established bestselling book
provides practical guidance for students, researchers, and those in chemical engineering. The book includes a new section on
sustainable energy, with sections on carbon capture and sequestration, as a result of increasing environmental awareness; and a
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companion website that includes problems, worked solutions, and Excel spreadsheets to enable students to carry out complex
calculations.
Armed with this book, chemical engineers will have a collection of modern strategies for the design of chemical products and
processes. It emphasizes a systematic approach and integrates product design more thoroughly throughout the chapters. New
case studies on process design are included to make the concepts more relevant. The social aspects and economics of product
design are introduced, and the Stage-Gate Product Development Process is explored in parallel tracks for several chemical
products. The accompanying registration card grants access to a companion website that also provides chemical engineers with
numerous examples of the simulator input and output, with frame-by-frame instructions to discuss the nature of the models
provided for the processing units.
New in paperback, this book presents Dieter Rams' aesthetic philosophy through highlights from a forty-year career designing
iconic consumer products that enhance our daily lives. For decades, anyone who cared about product design looked to the Braun
label when choosing their appliances, radios, and other consumer items. Dieter Rams, the guiding force behind the Braun look,
breaks down his design principles and processes in this elegant new paperback edition. Enumerating each of his ten principles
such as "good design is innovative"; "good design is aesthetic"; "good design is useful", etc., this bestselling book presents one
hundred items that embody these guidelines. Taken together, the images and texts offer the most comprehensive overview of
Dieter Rams' work to date and will serve as both a reference and an inspiration for anyone interested in how and why good design
matters.
Good design is the key to the manufacture of successful commercial products. It encompasses creativity, technical ability,
communication at all levels, good management and the abiltity to mould these attributes together. There are no single answers to
producing a well designed product. There are however tried and tested principles which, if followed, increase the likely success of
any final product. Engineering Design Principles introduces these principles to engineering students and professional engineers.
Drawing on historical and familiar examples from the present, the book provides a stimulating guide to the principles of good
engineering design. The comprehensive coverage of this text makes it invaluable to all undergraduates requiring a firm foundation
in the subject. Introduction to principles of good engineering design like: problem identification, creativity, concept selection,
modelling, design management and information gathering Rich selection of historical and familiar present examples
In April 1991 BusinessWeek ran a cover story entitled, â€œI Can't Work This ?#!!@ Thing,â€ about the difficulties many people
have with consumer products, such as cell phones and VCRs. More than 15 years later, the situation is much the sameâ€"-but at a
very different level of scale. The disconnect between people and technology has had society-wide consequences in the largescale system accidents from major human error, such as those at Three Mile Island and in Chernobyl. To prevent both the
individually annoying and nationally significant consequences, human capabilities and needs must be considered early and
throughout system design and development. One challenge for such consideration has been providing the background and data
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needed for the seamless integration of humans into the design process from various perspectives: human factors engineering,
manpower, personnel, training, safety and health, and, in the military, habitability and survivability. This collection of development
activities has come to be called human-system integration (HSI). Human-System Integration in the System Development Process
reviews in detail more than 20 categories of HSI methods to provide invaluable guidance and information for system designers and
developers.
Manufacturing and Design presents a fresh view on the world of industrial production: thinking in terms of both abstraction levels
and trade-offs. The book invites its readers to distinguish between what is possible in principle for a certain process (as
determined by physical law); what is possible in practice (the production method as determined by industrial state-of-the-art); and
what is possible for a certain supplier (as determined by its production equipment). Specific processes considered here include
metal forging, extrusion, and casting; plastic injection molding and thermoforming; additive manufacturing; joining; recycling; and
more. By tackling the field of manufacturing processes from this new angle, this book makes the most out of a reader's limited
time. It gives the knowledge needed to not only create well-producible designs, but also to understand supplier needs in order to
find the optimal compromise. Apart from improving design for production, this publication raises the standards of thinking about
producibility. Emphasizes the strong link between product design and choice of manufacturing process Introduces the concept of a
"production triangle" to highlight tradeoffs between function, cost, and quality for different manufacturing methods Balanced sets of
questions are included to stimulate the reader's thoughts Each chapter ends information on the production methods commonly
associated with the principle discussed, as well as pointers for further reading Hints to chapter exercises and an appendix on long
exercises with worked solutions available on the book's companion site: http://booksite.elsevier.com/9780080999227/
The fourth edition enhanced eBook update of Product and Process Design Principles contains many new resources and
supplements including new videos, quiz questions with answer-specific feedback, and real-world case studies to support student
comprehension. Product and Process Design Principles covers material for process design courses in the chemical engineering
curriculum—demonstrating how process design and product design are interlinked and their importance for modern applications.
Presenting a systematic approach, this fully-updated new edition describes modern strategies for the design of chemical products
and processes. The text presents two parallel tracks—product design and process design—which enables instructors to easily show
how product designs lead to new chemical processes and, alternatively, teach product design as separate course. Divided into five
parts, the fourth edition begins with a broad introduction to product design followed by a comprehensive introduction to process
synthesis and analysis. Succeeding chapters cover the products and processes of design synthesis, design analysis, and design
reports. The final part of the book presents ten case studies which look at product and process designs such as for Vitamin C
tablets, conductive ink for printed electronics, and home hemodialysis devices. Effective pedagogical tools are thoroughly and
consistently implemented throughout the text.
This is the first book that comprehensively describes the underlying principles that create flow in product development processes. It covers
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175 principles organized into eight major areas. It is of interest to managers and technical professionals responsible for product development
processes.
One of the most important objective in this text describes the strategies and approaches for the design of chemical processes. It covers
economic (optimization) and environmental issues. The latest design strategies are described, most of which have been improved
significantly with the advent of computers, mathematical programming methods, and artificial intelligence. Various methods are utilized to
perform the extensive calculations and provide graphical results that are visualized easily, including the usage of computer programs for
simulation and design optimization.
Table of ContentsPart I: Product And Process Invention - Heuristics And AnalysisPart II: Detailed Process Synthesis - Algorithmic
MethodsPart III: Detailed Design, Equipment Sizing,And Optimization - Configured Product DesignPart IV: Plantwide Controllability
AssessmentPart V: Design Report
Product and Process Design: Driving Innovation is a comprehensive textbook for students and industrial professionals. It treats the combined
design of innovative products and their innovative manufacturing processes, providing specific methods for BSc, MSc, PDEng and PhD
courses. Students, industrial innovators and managers are guided through all design steps in all innovation stages (discovery, concept,
feasibility, development, detailed engineering, and implementation) to successfully obtain novel products and their novel processes. The
authors’ decades of innovation experience in industry, as well as in teaching BSc, MSc, and post-academic product and process design
courses, thereby including the latest design publications, culminate in this book.
Since the publication of the first edition of Integrated Product and Process Design and Development: The Product Realization Process more
than a decade ago, the product realization process has undergone a number of significant changes. Reflecting these advances, this second
edition presents a thorough treatment of the modern tools used in the integrated product realization process and places the product
realization process in its new context. See what’s new in the Second Edition: Bio-inspired concept generation and TRIZ Computing
manufacturing cost, costs of ownership, and life-cycle costs of products Engineered plastics, ceramics, composites, and smart materials Role
of innovation New manufacturing methods: in-mold assembly and layered manufacturing This book discusses how to translate customer
needs into product requirements and specifications. It then provides methods to determine a product’s total costs, including cost of
ownership, and covers how to generate and evaluate product concepts. The authors examine methods for turning product concepts into
actual products by considering development steps such as materials and manufacturing processes selection, assembly methods,
environmental aspects, reliability, and aesthetics, to name a few. They also introduce the design of experiments and the six sigma philosophy
as means of attaining quality. To be globally viable, corporations need to produce innovative, visually appealing, quality products within
shorter development times. Filled with checklists, guidelines, strategies, and examples, this book provides proven methods for creating
competitively priced quality products.
Industry and academia should capture significant value through adopting design-led innovation to improve opportunities for success. Skills
and capabilities should serve as a basis for adopting new breakthroughs in design-driven innovation. The development of an infrastructure
and centers of excellence with the capacity to respond to new market needs, combined with enhanced networking capabilities, will allow
companies to be more innovative and competitive. The Handbook of Research on Driving Industrial Competitiveness With Innovative Design
Principles is an essential publication that focuses on the relationship between innovation and competitiveness in business. Featuring
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coverage on a broad range of topics including open innovation, business incubators, and competitiveness dynamics, this book is ideally
designed for entrepreneurs, government officials, executives, managers, investors, policymakers, researchers, academicians, and students
interested in furthering their knowledge of pertinent topics on product design and commercialization, new models for academia-industry
partnerships, and regional entrepreneurial ecosystems based on design principles.
Praise for the first edition: “This excellent text will be useful to everysystem engineer (SE) regardless of the domain. It covers ALLrelevant SE
material and does so in a very clear, methodicalfashion. The breadth and depth of the author's presentation ofSE principles and practices is
outstanding.” –Philip Allen This textbook presents a comprehensive, step-by-step guide toSystem Engineering analysis, design, and
development via anintegrated set of concepts, principles, practices, andmethodologies. The methods presented in this text apply to any
typeof human system -- small, medium, and large organizational systemsand system development projects delivering engineered systems
orservices across multiple business sectors such as medical,transportation, financial, educational, governmental, aerospace anddefense,
utilities, political, and charity, among others. Provides a common focal point for “bridgingthe gap” between and unifying System Users,
System Acquirers,multi-discipline System Engineering, and Project, Functional, andExecutive Management education, knowledge, and
decision-making fordeveloping systems, products, or services Each chapter provides definitions of key terms,guiding principles, examples,
author’s notes, real-worldexamples, and exercises, which highlight and reinforce key SE&Dconcepts and practices Addresses concepts
employed in Model-BasedSystems Engineering (MBSE), Model-Driven Design (MDD), UnifiedModeling Language (UMLTM) / Systems
Modeling Language(SysMLTM), and Agile/Spiral/V-Model Development such asuser needs, stories, and use cases analysis;
specificationdevelopment; system architecture development; User-Centric SystemDesign (UCSD); interface definition & control;
systemintegration & test; and Verification & Validation(V&V) Highlights/introduces a new 21st Century SystemsEngineering & Development
(SE&D) paradigm that is easy tounderstand and implement. Provides practices that are critical stagingpoints for technical decision making
such as Technical StrategyDevelopment; Life Cycle requirements; Phases, Modes, & States;SE Process; Requirements Derivation; System
ArchitectureDevelopment, User-Centric System Design (UCSD); EngineeringStandards, Coordinate Systems, and Conventions; et al.
Thoroughly illustrated, with end-of-chapter exercises andnumerous case studies and examples, Systems EngineeringAnalysis, Design, and
Development, Second Edition is a primarytextbook for multi-discipline, engineering, system analysis, andproject management
undergraduate/graduate level students and avaluable reference for professionals.

The Essentials of Instructional Design, 3rd Edition introduces the essential elements of instructional design (ID) to
students who are new to ID. The key procedures within the ID process—learner analysis, task analysis, needs analysis,
developing goals and objectives, organizing instruction, developing instructional activities, assessing learner achievement
and evaluating the success of the instructional design—are covered in complete chapters that describe and provide
examples of how the procedure is accomplished using the best known instructional design models. Unlike most other ID
books, The Essentials of Instructional Design provides an overview of the principles and practice of ID without placing
emphasis on any one ID model. Offering the voices of instructional designers from a number of professional settings and
providing real-life examples from across sectors, students learn how professional organizations put the various ID
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processes into practice. This introductory textbook provides students with the information they need to make informed
decisions as they design and develop instruction, offering them a variety of possible approaches for each step in the ID
process and clearly explaining the strengths and challenges associated with each approach.
There are many comprehensive design books, but none of them provide a significant number of detailed economic
design examples of typically complex industrial processes. Most of the current design books cover a wide variety of
topics associated with process design. In addition to discussing flowsheet development and equipment design, these
textbooks go into a lot of detail on engineering economics and other many peripheral subjects such as written and oral
skills, ethics, "green" engineering and product design. This book presents general process design principles in a concise
readable form that can be easily comprehended by students and engineers when developing effective flow sheet and
control structures. Ten detailed case studies presented illustrate an in-depth and quantitative way the application of these
general principles. Detailed economic steady-state designs are developed that satisfy economic criterion such as
minimize total annual cost of both capital and energy or return on incremental capital investment. Complete detailed flow
sheets and Aspen Plus files are provided. Then conventional PI control structures are be developed and tested for their
ability to maintain product quality during disturbances. Complete Aspen Dynamics files are be provided of the dynamic
simulations.
The Leading Integrated Chemical Process Design Guide: With Extensive Coverage of Equipment Design and Other Key
Topics More than ever, effective design is the focal point of sound chemical engineering. Analysis, Synthesis, and Design
of Chemical Processes, Fifth Edition, presents design as a creative process that integrates the big-picture and small
details, and knows which to stress when and why. Realistic from start to finish, it moves readers beyond classroom
exercises into open-ended, real-world problem solving. The authors introduce up-to-date, integrated techniques ranging
from finance to operations, and new plant design to existing process optimization. The fifth edition includes updated
safety and ethics resources and economic factors indices, as well as an extensive, new section focused on process
equipment design and performance, covering equipment design for common unit operations, such as fluid flow, heat
transfer, separations, reactors, and more. Conceptualization and analysis: process diagrams, configurations, batch
processing, product design, and analyzing existing processes Economic analysis: estimating fixed capital investment and
manufacturing costs, measuring process profitability, and more Synthesis and optimization: process simulation,
thermodynamic models, separation operations, heat integration, steady-state and dynamic process simulators, and
process regulation Chemical equipment design and performance: a full section of expanded and revamped coverage of
designing process equipment and evaluating the performance of current equipment Advanced steady-state simulation:
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goals, models, solution strategies, and sensitivity and optimization results Dynamic simulation: goals, development,
solution methods, algorithms, and solvers Societal impacts: ethics, professionalism, health, safety, environmental issues,
and green engineering Interpersonal and communication skills: working in teams, communicating effectively, and writing
better reports This text draws on a combined 55 years of innovative instruction at West Virginia University (WVU) and the
University of Nevada, Reno. It includes suggested curricula for one- and two-semester design courses, case studies,
projects, equipment cost data, and extensive preliminary design information for jump-starting more detailed analyses.
"In this book, Elivio Bonollo takes us on a 'learning journey' about design including a scholarly explanation of the
characteristics and power of the design process. It provides valuable insights into the attitudes, knowledge and skills that
underpin the design dscipline at an introductory level of expertise, and has been developed to meet the needs of aspiring
designers in many areas including industrial design, engineering design and technology, art and architecture. Elivio uses
an operational model of the design process - along with related educational strategies, learning outcomes and an ordered
set of design briefs - to develope a systematic, problem-based method for learning design from a first principles
viewpoint." - page 6.
This book describes a vision of manufacturing in the twenty-first century that maximizes efficiencies and improvements
by exploiting the full power of information and provides a research agenda for information technology and manufacturing
that is necessary for success in achieving such a vision. Research on information technology to support product and
process design, shop-floor operations, and flexible manufacturing is described. Roles for virtual manufacturing and the
information infrastructure are also addressed. A final chapter is devoted to nontechnical research issues.
"The P-51 Mustang—perhaps the finest piston engine fighter ever built—was designed and put into flight in just a few
months. Specifications were finalized on March 15, 1940; the airfoil prototype was complete on September 9; and the
aircraft made its maiden flight on October 26. Now that is a lean development process!" —Allen Ward and Durward
Sobek, commenting on the development of the P-51 Mustang and its exemplary use of trade-off curves. Shingo
Research and Professional Publication Award recipient, 2008 Despite attempts to interpret and apply lean product
development techniques, companies still struggle with design quality problems, long lead times, and high development
costs. To be successful, lean product development must go beyond techniques, technologies, conventional concurrent
engineering methods, standardized engineering work, and heavyweight project managers. Allen Ward showed the way.
In a truly groundbreaking first edition of Lean Product and Process Development, Ward delivered -- with passion and
penetrating insights that cannot be found elsewhere -- a comprehensive view of lean principles for developing and
sustaining product and process development. In the second edition, Durward Sobek, professor of Mechanical and
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Industrial Engineering at Montana State University—and one of Ward’s premier students—edits and reorganizes the
original text to make it more accessible and actionable. This new edition builds on the first one by: Adding five in-depth
and inspiring case studies. Including insightful new examples and illustrations. Updating concepts and tools based on
recent developments in product development. Expanding the discussion around the critical concept of set-based
concurrent engineering. Adding a more detailed table of contents and an index to make the book more accessible and
user-friendly. The True Purpose of Product Development Ward’s core thesis is that the very aim of the product
development process is to create profitable operational value streams, and that the key to doing so predictably,
efficiently, and effectively is to create useable knowledge. Creating useable knowledge requires learning, so Ward also
creates a basic learning model for development. But Ward not only describes the technical tools needed to make lean
product and process development actually work. He also delineates the management system, management behaviors,
and mental models needed. In this breakthrough text, Ward: Asks fundamental questions about the purpose and “value
added” in product development so you gain a crystal clear understanding of essential issues. Shows you how to find the
most common forms of “knowledge waste” that plagues product development. Identifies four “cornerstones” of lean
product development gleaned from the practices of successful companies like Toyota and its partners, and explains how
they differ from conventional practices. Gives you specific, practical recommendations for establishing your own lean
development processes. Melds observations of effective teamwork from his military background, engineering
fundamentals from his education and personal experience, design methodology from his research, and theories about
management and learning from his study of history and experiences with customers. Changes your thinking forever
about product development.
Chemical Product Design: Towards a Perspective through Case Studies provides a framework for chemical product
design problems which are clearly defined together with different solution approaches. This book covers the latest
methods and tools currently available in the field and discusses future challenges that the chemical industry is faced with.
It focuses on important issues of chemical product design and provides a good overview on industrial chemical product
design problems through case studies supplied by leading experts. The editors of Chemical Product Design teach
chemical product design at graduate level courses and also serve as consultants for various chemical companies. They
have also developed experimental techniques for chemical product design as well as computer-aided design methods
and tools. Highlights important issues of chemical product design through case studies Case studies supplied by leading
experts in chemical product design Provides a complete framework for chemical product design
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