Thermocouples

Thermocouples are a widely used type of temperature sensor for measurement and control. They are inexpensive and interchangeable, are supplied fitted with standard connectors, and can measure a wide range of temperatures. The main limitation is accuracy: system errors of less than one degree Celsius (C) can be difficult to achieve. 

A thermocouple is a junction between two different metals that produces a voltage related to a temperature difference.

In 1821, the German–Estonian physicist Thomas Johann Seebeck discovered that, when a circuit composed of two different conducting metals is subjected to a thermal gradient, it generates a voltage. This phenomenon is now known as the ‘Seebeck effect’. The effect cannot exist if the circuit is composed by only one conductor. Thus, a thermocouple is constituted by a junction between two different metals: this junction is called ‘hot end’ and is placed in contact with the temperature to be measured. The other end is called ‘cold end’ and corresponds to the free ends of the two conductors. When a temperature gradient between hot and cold end exists, a voltage is produced in correspondence of the cold end. 

Thermocouples for practical measurement of temperature are junctions of specific alloys which have a predictable and repeatable relationship between temperature and voltage. Different alloys are used for different temperature ranges. 

