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 Translator: Pierre Giorgi Instruments in many research laboratories can be used to detect and measure physical quantities, to perform calculations, and to measure the output of other instruments and systems. The widespread application of such devices is driven by the need to make measurements that previously could only be made by using destructive techniques. Although these measurement
techniques have become ubiquitous in physics and chemistry, the ease with which the output of a device can be recorded and the ease with which the result of an experiment can be quantified make them useful for a wide range of industrial applications. One application is in the optimization of industrial processes. Process optimization often requires the use of multiple instruments, and it is often

easier to make measurements using a combination of instruments than to make such measurements using a single device. In some cases, such a combination of devices can provide new techniques, or at least new approaches, for measuring a property of a sample. Moreover, it is often easier to use a combination of measurement techniques and data analysis than to make measurements using a single
technique. This Guidebook is a practical introduction to the use of instruments and measurements. It is intended to help readers gain the practical skills needed to make measurements using instruments, to collect data using instruments, and to use the data that are gathered to make inferences about a physical system. The Guidebook does not aim to be an exhaustive discussion of the principles of

measurement and instrumentation; it is rather a detailed account of the principles and practical aspects of electrical instrumentation, which are discussed in Chapters 1 to 4. Such a book would be out of place in this series. Readers who have a background in electrical measurement or those interested in electrical instrumentation may find this Guidebook useful for developing practical skills that may be
applied to research and design projects. 1 Introduction =============== 1.1 Use of electrical instruments in measurements ------------------------------------------------- Instrumentation is used to make measurements that are used in the control and optimization of industrial processes. The design of these instruments varies, depending on their application and the type of equipment required, but may

include such items as voltage, current, pressure, temperature, humidity, light intensity, and mechanical force. Because they are used to measure physical quantities, instruments are often referred to as measuring instruments. In many cases, an instrument consists of a measurement device, a collection device for the output from the measurement device, and a control device to interact with the collection
device and the measurement device. Most instruments are designed with the output 82157476af
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