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Abstract. In the recent decade, the ferroelectric refrigeration technology based on electrocaloric
effect (ECE) has become one of the emerging hotspots in the field of ferroelectric researches. ECE
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refers to a reversible adiabatic temperature change and/or isothermal entropy change when an electric
field is applied on or withdrawn from a dielectric material, especially ferroelectrics. Ferroelectric
refrigeration is regarded as a promising candidate for the highly-efficient solid-state refrigeration due
to advantages of high energy efficiency, simple device structure, easy miniaturization, convenient
manipulation, low cost, and environmental friendliness. Firstly, this paper briefly introduces the
application background and reviews the history of ECE researches. And then, taken the pyroelectric
coefficient and dielectric strength as two dominant factors to enhance ECE, it reviews recent ECE
researches for different material systems and different types of sample. Finally, some summary and
prospect are proposed for further development and practical application of ECE.
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transition
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Figure 1 (a) Heat flow curves and (b) electrocaloric temperature change of Ba,_,Sr, TiO3 ceramics
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Figure 2 Property comparison for various rare-earth elements doped BaTiO; ceramics: (a) variation of Curie
temperature and latent heat with rare-earth ionic radius; (b) temperature dependence of electrocaloric
temperature change
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Figure 7 (a) Electrocaloric effect of PMN-30PT ferroelectric ceramics and (b) electric-field dependence of
electrocaloric response for the critical point of multiphase coexistence
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Figure 9 Temperature dependence of electrocaloric temperature change AT obtained by the direct DSC
measurement for (a) NBT-6BT and (b) 2Gd NBT-6BT ceramics
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Figure (a) Schematic of electrocaloric measurement setup by IR sensor and (b) electrocaloric effect of
(Pbo.gsLag,08)(Zro.65Tip35)O;3 thin films
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Figure 11 (a) Ferroelectric hysteresis loops under different temperatures and (b) electrocaloric effect of
Pbo‘gBaO‘zer3 thin films
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Figure 12 (a) Microstructure schematic, (b) heat flow curves in an isothermal process by the direct DSC
measurement and (c) temperature dependence of enthalpy, H, change under different electric fields for of
BaTiO; multi-layer ceramic thick films
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Figure 12 (a) Comparison of the direct electrocaloric effects on the center area and the side area in
0.9Pb(Mg;3Nb,3)03-0.1PbTiO; multilayercapacitors by IR camera and thermocouple; (b) Temperature maps at
three representative times (green dots in (a))
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