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Description of Project: 

The demand of targeted energy efficient cooling in integrated electronic devices is 

getting attention as present day cooling devices are functioning by using either gas or 

liquid phase of mater mostly CFCs or HCFCs and they often require heavy machineries. 

Such refrigeration processes are hardly targeted and a substantial energy is spent to cool 

the major volume of the environment along with the targeted region consuming about 

15% of the overall energy of the world. It is found that the solid state refrigeration is a 

promising research area for targeted cooling by means of electrocaloric effect (ECE) 

where small voltages can be sufficient when thin film technology is employed. Though 

the huge enhancement of the effect was found in Lead based ferroelectric thin film, Lead 

free ferroelectrics are being explored for the possible applications at or near room 



temperature. 

 

 
 
Thermodynamic relationship from adiabatic depolarization  

 
Trends in adiabatic temperature for relaxor ferroelectrics 

 
 


