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00 O O 1.3.1 Identification of ElementsThe elements of a process-control system are defined in terms of separate
functional partsof the system. The following paragraphs define the basic elements of a process-control sys-tem and
relate them to the example presented in Section 1.2.Process In the previous example, the flow of liquid in and out
of the tank, the tankitself, and the liquid all constitute a process to be placed under control with respect to thefluid
level. In general, a process can consist of a complex assembly of phenomena that re-late to some manufacturing
sequence. Many variables may be involved in such a process,and it may be desirable to control all these variables at
the same time. There are single-variable processes, in which only one variable is to be controlled, as well as
multivariableprocesses, in which many variables, perhaps interrelated, may require regulation. Theprocess is often
also called the plant.Measurement Clearly, to effect control of a variable in a process, we must haveinformation
about the variable itself. Such information is found by measuring the variable.In general, a measurement refers to
the conversion of the variable into some correspondinganalog of the variable, such as a pneumatic pressure, an
electrical voltage or current, or adigitally encoded signal. A sensor is a device that performs the initial measurement
and en-ergy conversion of a variable into analogous digital, electrical, or pneumatic information.Further
transformation or signal conditioning may be required to complete the measure-ment function. The result of the
measurement is a representation of the variable value insome form required by the other elements in the
process-control operation.In the system shown in Figure 1.3, the controlled variable is the level of liquid in thetank.
The measurement is performed by some sensor, which provides a signal, s, to the con-troller. In the case of Figure
1.2, the sensor is the sight tube showing the level to the humanoperator as an actual level in the tank.
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