and open the new frontiers of ini?zsr];ln%' profess;op_ x Eng}negrs are t0 create, they must experiment
e s s ke T ation. Experimentation is vital for progress in any field where
| & Lhere would thus be a need to measure the physical entities such as
dlSPlalceme“t{ VEI‘UC“)’J' pressure, force, elapsed time, etc., in the operating devices and machines
Expefimentation is c:onmc_iered to be the corner stone in the field of engineexging design, research and
dEVEI‘U'Pmem projects. In industry too, there is need for the measurement and control c;f the physical
r:c::mfillflm'{S required for mass production and high quality products. Similarly in commercial
organizations, the measurement of water and electricity supplied to a consumer is a must.

The instruments for measurement, control and transmission find such a wide and varied use
 that they have become an essential feature of technological operations and modern day-to-day life.
" It would be difficult to think of any man-made article whose manufacture did not at some stage

involve measurement. There are instruments to control the tlight of man-made satellites, to probe
the mysteries of outer space and to transmit the related information. Nearer at home, we use
instruments to control the temperature of our homes and to preserve food in refrigerators and cold
storages. Our automobiles are equipped with instruments to measure speed, condition of battery
and the amount of gasoline in the fuel tank. The national security devices and the sophisticated war
weapons too utilize instruments for their functioning. The division of engineering science which
deals with measuring techniques, devices and their associated problems is called instrumentation.

In this chapter on measurement and instrumentation, it is intended to describe the measuring
instruments and devices with regard to their construction and operation.

7.1. MEASUREMENT AND INSTRUMENT

The word measurement is used to tell us the length, the weight, the temperature, the colour or
the change in one of these physical entities of a material. Measurement is the result of an opinion
formed by one more observer about the relative size or intensity of some physical quantity. The
opinion is formed by the observer after comparing the object with a quantity of same kind chosen
as a unit, called standard. The result of measurement is expressed by a number representing the
ratio of the unknown gquantity to the adopted standard. This number gives the value of the

measured quantity. For example, 10 cm length of an object implies that the object is 10 times as

large as 1 cm ; the unit employed in expressing length. | '
The measurement standard is the physical embodiment of the unit of measurement. This places

a sizeable responsibility on the observer, he may be an engineer or a technician, to be certain that the
standard used by him is accurately known and commonly accepted. Further, the procedure and

ini j | be reproduced
apparatus employed for obtaining the comparison must be provabl.e,:.e., accuracy can !
anﬁwhere in t}P:e iorld. This is essential so that measurements obtained by him can be accepted with
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