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1 An overview of chemical engineering design 1.1 Chemical engineering design 1.2 Historical background of
chemical engineering 1.3 Contemporary chemical engineering 1.4 Ethics of chemical engineering design 1.5
Outline of the present book2 An introduction to chemical product development 2.1 Product development in the
chemical industry 2.2 Product development process 2.3 Product development capabilities 2.4 Product
development strategy 2.5 Management of a product development project3 Introduction to chemical process
design 3.1 Introduction 3.2 Beginning of the design process 3.3 Process design team 3.4 Preliminary
investigation 3.5 Procedure for the design of a chemical engineering process 3.6 Project documentation 3.7
Codes and standards4 Feasibility study and report 4.1 Types of feasibility study report 4.2 Feasibility study 4.3
Technical feasibility of a chemical engineering design project 4.4 Economic feasibility of a chemical engineering
design project 4.5 Contents of a feasibility study report 4.6 How to write a good feasibility study report5 Site
Selection 5.1 Introduction 5.2 Factors for site selection 5.3 Site selection procedure 5.4 Case analysis:site
selection criteria for the medical device industry6 Process flow chart design 6.1 Introduction 6.2 Database for
the design process 6.3 Procedure for the design of a process flow chart 6.4 Basics of a process flow chart7
Fundamentals of mass balancing 7.1 Introduction 7.2 Objectives of mass balance 7.3 General principle of mass
balance 7.4 Units used to express compositions 7.5 Basis for calculations 7.6 Stoichiometry 7.7 Conversion
and yield 7.8 Procedure for mass balance calculations8 Fundamentals of energy balancing 8.1 Forms of energy
8.2 Energy balance 8.3 Conservation of energy 8.4 The energy balance9 Design of chemical equipment 9.1
Type of chemical equipment 9.2 Principles for the design of chemical equipment 9.3 General procedures for the
design of an item of equipment 9.4 Additional design considerations 9.5 Case analyses of mechanical design for
specific equipment 9.6 Design of piping system 9.7 Commissioning and verification of plant equipment10 Plant
and equipment layout 10.1 Introduction 10.2 Scope of plant layout 10.3 Methods of plant layout 10.4
Equipment layout 10.5 Safety issues during plant layoutll Safety considerations in chemical engineering design
11.1 Introduction 11.2 Safety and loss prevention 11.3 The hazards 11.4 Dow fire and explosion index 11.5
Safety procedures 11.6 Safety regulations12 Environmental considerations in chemical engineering design 12.1
Introduction 12.2 Environmental issues 12.3 Environmental considerations during process design 12.4
Environmental impact assessment 12.5 EIA reports 12.6 EIA policies around the world13 Economic evaluation
of a chemical engineering design project 13.1 Introduction 13.2 Project valuation 13.3 Capital cost estimation
13.4 Operating costs 13.5 Profitability analysisReferences
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00 O O In order to build up the capabilities that are necessary for developing quality products, chemicalcompanies
have to complement its own capabilities with external sources of capabilities, where in-house development lacks
economy of scale. More importantly, in a dynamic product market,external sources of capabilities are essential,
since a fixed set of internal capabilities may not beflexible enough to cope with the pace of market and technology
changes. Strategic alliances 0 SA,00 O O O O in various forms are therefore essential for the NPD process.SA can
bring a number of benefits, such as transfer of technology, technological complementarities, technology exchange,
spreading risks and cost of R&D, access to facilities, etc. There are two basic motives for SA. The first is cost sharing
to share fixed cost, realize economy of scale and avoid wasteful duplications. The second is skill sharing to benefit
complementary knowledge that results from market failure in the NPD input market. For example, firms may have
specialized personnel whose skills and knowledge, due to .contractual and confidential arrangements, may not be
available in the market. Some important NPD results may be kept awayfrom public access. In these cases, SA
provides an important method for outside firms to access afirm’s unique resources, which may become the seed of
innovation, when fused with technologiesfrom the outside finns. During the development of chemical products, a
firm's technology requirement can be divided into three categories:lJ 100 Core technology] O O [0 O O :which
gives the potential product its unique competitive advantage. For example, in the case of a highly absorbent wound
dressing, the core technology is the polymer chemistry that gives the dressing its inherent high absorption capacity
over rival products.
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