
THERMISTOR SELF HEATING 

EFFECTS 

Effects 

When a current flows through a thermistor, it will generate heat which will raise 

the temperature of the thermistor above that of its environment. If the thermistor is 

being used to measure the temperature of the environment, this self-heating effect 

will introduce an error if a correction is not made. 

The electrical power input to the thermistor is just 

 

where I is current and V is the voltage drop across the thermistor. This power is 

converted to heat, and this heat energy is transferred to the surrounding 

environment. The rate of transfer is well described by Newton's law of cooling: 

 

where T(R) is the temperature of the thermistor as a function of its 

resistance R, T0 is the temperature of the surroundings, and K is the dissipation 

constant, usually expressed in units of milliwatts per °C.  



At equilibrium, the two rates must be equal. 

 

The current and voltage across the thermistor will depend on the particular circuit 

configuration. As a simple example, if the voltage across the thermistor is held 

fixed, then by Ohm's Law we have I = V / R and the equilibrium equation can be 

solved for the ambient temperature as a function of the measured resistance of the 

thermistor: 

 

The dissipation constant is a measure of the thermal connection of the thermistor to 

its surroundings. It is generally given for the thermistor in still air, and in well-

stirred oil. Typical values for a small glass bead thermistor are 1.5 mW/°C in still 

air and 6.0 mW/°C in stirred oil. If the temperature of the environment is known 

beforehand, then a thermistor may be used to measure the value of the dissipation 

constant. For example, the thermistor may be used as a flow rate sensor, since the 

dissipation constant increases with the rate of flow of a fluid past the thermistor. 

 

 

Source: http://www.juliantrubin.com/encyclopedia/electronics/thermistor.html 


