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PREFACE

The second edition of Manufacturing Facilities Design and Material Handling embraces
the same practical approach to facilities planning as the first edition. Two new chapters—
Chapter 3, Time Study, and Chapter 15, Simulation—have been added. Various new topics are
included, such as application of automatic identification and data collection (AIDC) and er-
gonomics. The chapters conclude with a rich collection of discussion questions and problems.

The goals of this project-oriented facilities design and material handling textbook are
to provide students and practitioners with a practical resource that describes the techniques
and procedures for developing an efficient facility layout and to introduce some of the state-
of-the-art tools such as computer simulation.

This how-to book leads the reader through the collection, analysis, and development
of vital and relevant data to produce a functional plant layout. Our systematic and method-
ical approach allows the novice to follow along step by step. However, the textbook has
been structured so that it may also be used easily and productively by more experienced
planners and serve as a useful guide and reference.

The mathematical background and requirements for this textbook have been inten-
tionally kept at the level of high school algebra. Although quantitative analyses and the ma-
nipulation of numbers are extremely important for planning an efficient facility, these skills
can be developed without confusing the process with obscure mathematical procedures.

Some experience with computers and computer-aided design (CAD) software pack-
ages will prove beneficial for the facilities planner and for other professional careers in
manufacturing and technology. Those techniques are discussed and emphasized.

On the average, a manufacturing facility will undergo some re-layout once every 18
months. Furthermore, the efficiency, productivity, and profitability of any given enterprise
are directly correlated with the efficiency of the layout and the material handling systems.
Thus individuals with skills in this area are in demand and well compensated.

The design of the facility and material handling systems starts with collecting data
from various departments. Chapter 2 describes the sources and the significance of this in-
formation. The marketing department provides data on various customer requirements that
determine production volume and various manufacturing capabilities. The product engi-
neering department supplies blueprints and bills of materials, and assists with equipment
requirement determination. Inventory and investment policies are determined according to
management policies which in turn dictate space requirements, make or buy decisions, pro-
duction start dates, and so on.

Among the most basic and fundamental data are principles of time and motion econ-
omy and time standards. On the basis of this information, machine and personnel require-
ments are calculated, assembly lines are balanced, and workload in manufacturing cells are
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leveled. Chapter 3 has been added to introduce the reader to the concepts of motion and
time study.

Chapter 4 describes the development of route sheets, the sequence of operations, as-
sembly charts, assembly line balancing, and fraction equipment calculation. Use of com-
puter simulation has also been added. Chapter 5 analyzes material flow to assure proper
placement of machines and departments to minimize costs. Seven techniques are discussed
in the chapter, as well as the use of computer-aided flow design and analysis.

Chapter 6 describes the activity relationship diagram. The importance of relation-
ships among departments, people, offices, and services, and its effect on the layout is ex-
plored. The activity relationship leads to the creation of the dimensionless block diagram.

Space calculation and ergonomic considerations are major and significant aspects of
facilities planning. Chapter 7 discusses workstation design, Chapter 8 covers auxiliary
services’ space requirements, Chapter 9 discusses employee services’ space requirements,
and Chapter 12 covers office layout techniques and space requirements.

The dimensionless block diagram, which was developed in Chapter 6, is used as a
guide to area allocation, and is discussed in Chapter 13. The area allocation procedure re-
sults in an area allocation diagram. At this point, a plot plan and a detailed layout are cre-
ated. Chapter 14 discusses the many techniques of layout construction.

Many other functions require space. Some of these areas need as much space as the
production department. The stores and warehouse departments are good examples. Good
analysis and knowledge of design criteria can save much space and promote efficiency of
both personnel and equipment. Other functions and spaces such as receiving, shipping,
lunchroom, bathrooms, first aid rooms, and offices need careful consideration by the facil-
ities planner. The location and size of each activity can have an effect on the overall oper-
ational efficiency. Chapters 8, 9, and 12 are dedicated to these topics.

Material handling systems are discussed in Chapters 10 and 11. The reader is intro-
duced to new and exciting material handling concepts and equipment. Application of auto-
matic identification and data collection (AIDC) and ergonomic considerations are empha-
sized. We encourage the reader to integrate material handling with other functions to
increase productivity and efficiency.

Chapter 15 has been added to discuss the concept of simulation and introduces the
reader to various applications and the power of computer simulation in the facilities plan-
ning arena. Some state-of-the-art simulation software packages are introduced to the reader,
and case studies are discussed. '

Chapter 16 covers selling the layout through a project report and oral presentation, an
important part of any project.

The resultant facility design is only as good as the data and the data analyses upon
which the plan has been based. Probably no single factor affects the operational efficiency
and safety of an enterprise than its layout and material handling system.

This book is designed to assist the student and the practitioner in designing an effi-
cient manufacturing facility. Students should select a simple product with at least 10 parts,
each requiring five manufacturing operations, and attempt to prepare a layout capable of
producing at least 1,000 units per 8-hour shift. The final project should be a written report
and an oral presentation.

Fred E. Meyers
Matthew P. Stephens
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Forward

This textbook series is published at a very opportunity time when the
discipline of industrial engineering is experiencing a phenomenal growth in China
academia and with its increased interests in the utilization of the concepts,
methods and tools of industrial engineering in the workplace. Effective utilization
of these industrial engineering approaches in the workplace should result in
increased productivity, quality of work, satisfaction and profitability to the
cooperation.

The books in this series should be most suitable to junior and senior
undergraduate students and first year graduate students, and to those in industry
who need to solve problems on the design, operation and management of
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Gavriel Salvendy

industrial systems.

Department of Industrial Engineering, Tsinghua University
School of Industrial Engineering, Purdue University
April, 2002
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