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Introduction 

 

Temperature measurement is the most common and important measurement in controlling 

any process. Temperature may be defined as an indication of intensity of molecular kinetic 

energy within a system. It is a fundamental property similar to that of mass, length and time, 

and hence it is difficult to define. Temperature cannot be measured using basic standards 

through direct comparison. It can only be determined through some standardized calibrated 

device. 

Change in temperature of a substance causes a variety of effects such as: 

 Change in physical state, 

 Change in chemical state, 

 Change in physical dimensions, 

 Change in electrical properties and 

 Change in radiating ability. 

And any of these effects may be used to measure the temperature 

 

The change in physical and chemical states cannot be used for direct temperature 

measurement. However, temperature standards are based on changes in physical state. A 

change in physical dimension due to temperature shift forms the basis of operation for 

liquidin-glass and bimetallic thermometers. Changes in electrical properties such as change in 

electrical conductivity and thermoelectric effects which produce electromotive force forms 

the basis for thermocouples. Another temperature-measuring method using the energy 

radiated from a hot body forms the basis of operation of optical radiation and infrared 

pyrometers. 

 

 

Temperature Measurement by Electrical Effects 

Electrical methods of temperature measurement are very convenient because they provide a 

signal that can be easily detected, amplified, or used for control purposes. In addition, they 

are quite accurate when properly calibrated and compensated. Several temperature-sensitive 

electrical elements are available for measuring temperature. Thermal emf and both positive 

and negative variations in resistance with temperature are important among them. 

 

 

 

 

 

 

 

 

 



 

 

 

Thermo resistive Elements 

The electrical resistance of most materials varies with temperature. Resistance elements 

which are sensitive to temperature are made of metals and are good conductors of electricity. 

Examples are nickel, copper, platinum and silver. Any temperature-measuring device which 

uses these elements are called resistance thermometers or resistance temperature detectors 

(RTD). If semiconducting materials like combination of metallic oxides of cobalt, manganese 

and nickel having large negative resistance co- efficient are used then such devices are called 

thermistors. 

 
 

Electrical Resistance Thermometers 

The desirable properties of resistance-thermometer materials are: 

 The material should permit fabrication in convenient sizes. 

 Its thermal coefficient of resistivity should be high and constant 

 They must be corrosion-resistant and should not undergo phase changes with in the 

 temperature ranges 

 Provide reproducible and consistent results 


