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UnNiT ONE

| Reading and Comprehension

Introduction to Mechanical Engineering

Engineering is applied science. The engineer has “a knowledge of the mathematical and
natural sciences gained by study, experience. and practice which is applied with judge-
ment to develop ways to utilize, economically, the materials and forces of nature for the
benefit of mankind.” The engineer is a problem solver, using knowledge and ability to
devise or improve the solution to technological problems. The engineer is concerned with
learning why a system or concept operates and how it might be directed toward useful,
beneficial products.

Engineering is a challenging profession for young men and women. It is a dynamic,
creative, and exciting profession which combines the fundamentals of mathematics and
science with the skills of the scientist and craftsman to meet the material needs of our
ever-changing world. More specifically, engineering is an applied science which deals
with the planning, design, construction, testing, management or operation of facilities,
machines, structures, and other devices used by all ségmeﬁts of society. Indeed, the re-
sults of engineering invention touch virtually every aspect of our everyday lives. Spec-
tacular feats of engineering and science, such as interplanetary space probes, often make
newspaper headlines. Yet most engineering accomplishments, although they receive lit-
tle publicity, touch us far more directly: computerized checkout systems, satellite com-
munications, modern medical diagnostic techniques, and food processing.

The engineer is an adventurer, an innovator, a builder, and, above all, a problem
solver. He or she is seeking better, simpler, quicker, and more economical solutions to
the problems that plague our world. The engineer may devote efforts toward better
housing, cleaner air, economical transportation systems, better health care systems and
facilities, new energy generation systems, improved agricultural production, safe and re-
liable products, or a myriad of other challenges. In short, the engineer transforms scien-

tific and mathematical principles into systems, processes. and goods for industrial and
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personal use.

It is important to note that few engineering accomplishments have been achieved by
individual engineers, nor exclusively by engineers of a single discipline. Engineers gener-
ally work together, and often with those trained in other disciplines.

The potential engineer must be challenged by unsolved problems, must be curious
about the composition of things and how they work, and must have both an interest and
ability in mathematics and science. Equally important, engineers must be concerned

about the safety and health of others. the environment, and the social impl
the solutions they provide. The engineer must work for and with people, as well as
things.

Engineering is a profession which draws men and women from diverse backgrounds
to play significant roles in a broad range of technical and administrative fields.

Mechanical Engineering

Perhaps the broadest of the engineering disciplines, mechanical engineering is concerned
with the application of science and technology in the solution of the countless problems
facing our increasingly complex world.

Mechanical engineers are innovators, developing devices and systems to perform
useful services. They are involved in the conception, planning, design. analysis, test-
ing, production, and utilization of facilities. systems, and machines. They are con-
cerned with the production and use of energy, with combustion processes, environmental
control, thermal pollution, noise pollution, air pollution, materials processing and han-
dling, the design of transportation vehicles and propulsion systems, and the safety of
products. The field of mechanical engineering may be divided into two major areas:
thermosciences and design .

In the thermosciences area. the mechanical engineer is concerned with thermody-
namics, fluid mechanics, and heat transfer — the behavior of solids, liquids, and gases
— in engineering applications, Emphasis is placed on energy conversion systems, energy
analyses, the design and development of engines and propulsion systems, and the use of
energy.

The mechanical engineer is involved in energy-related projects such as the perform-
ance testing of new solar collector systems, the inteégration of solar heating and cooling
systems into new buildings, analysis of the efficiency of coal or gas fired boiler-turbine-
generator systems for electricity generation, the design of heat exchangers for ocean
thermal energy conversion systems, and the development of windmills for power genera-
tion. Mechanical engineers have been instrumental in the development of combustion
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systems and of precipitators and washers for the effluents of these systems. They are also
concerned with efficient environmental control in buildings, including heating.
ventilation. air conditioning. and humidity control. The increasing demand for all forms
of energy, while conventional supplies diminish. provides a tremendous challenge to cre-
ative mechanical engineers.

In the design area. mechanical engineers are concerned with the development of
new and improved labor-saving devices and machines. They work toward the develop-
ment of devices to transmit and control mechanical power for useful purposes. Emphasis
is placed on machine design. mechanisms, kinematics, and automatic controls. Mechan-
ical engineers, for example, have had a hand in the design of such diverse commodities
as automobiles, typewriters, wheelchairs, and ballpoint pens. They have also been in-
strumental in the development of machines to produce these commodities for the market-
place.

Modern Engineering Trends

Scientific methods of engineering are applied in several fields not connected directly to
manufacture and construction. Modern engineering is characterized by the broad appli-
cation of what is known as systems engineering principles. The systems approach is a
methodology of decision making in design. operation, or construction that adopts: (1)
the formal process included in what is known as the scientific method; (2) an interdisci-
plinary, or team approach, using specialists from not only the various engineering disci-
plines, but from legal, social. aesthetic. and behavioral fields as well; (3) a formal se-
quence of procedure employing the principles of operations research.

In effect, therefore, transportation engineering in its broadest sense includes not
only design of the transportation system and building of its lines and rolling stock, but
also determination of the traffic requirements of the route followed. It is also concerned
with setting up efficient and safe schedules, and the interaction of the system with the
community and the environment. Engineers in industry work not only with machines but
also with people. to determine, for example, how machines can be operated most effi-
ciently. A small change in the location of the controls of a machine or of its position
with relation to other machines or equipment, or a change in the muscular movements of
the operator, often results in greatly increased production. This type of engineering
work is called time-study engineering. One of the most important advances in enginecer-
ing during and since World War II has been the adaptation of modern statistical methods
to the problem of quality control. This study attempts to maintain high standards of ac-
curacy in the manufacture of replaceable parts. By applying mathematical analysis, engi-
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neers have worked out testing procedures which, in some cases, cut down the percentage

of parts to be tested, to ensure uniformity, from 100 to 15 percent.

(Selected from New Encyclopedia by Leon L. Bram, 1981 and Introduction to
Engineering by L.S. Fletcher. T.E.Shoup. 1978)

Words and Expressions
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Exercise A

Decide whether the following statements are true or false.

1. The results of engineering invention concern only one aspect of our daily
lives. ( )

2. The engineer converts scientific and mathematical principles into systems,
processes, and goods for industrial and personal use. ( )

3. People note that most engineering accomplishments have been achieved by
individual engineers. ( )

4. The field of mechanical engineering may be divided into two major areas:
thermosciences and machines. ( )

5. In the design area, mechanical engineers place emphasis on machine de-
sign, mechanisms, kinematics. and automatic controls. ( )
6. Mechanical engineers are only involved in heat-related projects. ( )

7. Modern engineering is characterized by the broad application of systems
engineering principles. ( )

8. Transportation engineering includes only the design of transportation sys-
tems and building the lines and rolling stock. ( )

9. One of the most important advances in engineering during and since World
War [[ has been the advancement of modern statistical method. ( )

10. Engineers have worked out testing procedures by the application of mathe-
matical analysis. ( )

Exercise B

Answer the following questions.

What is engineering?

What does an engineer do?

What is mechanical engineering concerned with?

What presents a great challenge to creative mechanical engineers?

Gl W N -

Can you give examples to show that mechanical engineers have a hand in designing?



