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Application of electrocaloric effect of ferroelectric compound to solid-state
cooling devices
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The electrocaloric effect(ECE) is a phenomenon in which a material shows a
reversible tempera-ture change under an applied electric field. There has been some problem in the
conventional refrigerator. By using ECE, the application to compact a high energy-effective,
inexpensive, and safe refrigerator would be considered. In order to realize ECE cooling devices,
materials with large ECEs are required. Most probably due to the experimental difficulties, the
reports on the direct measurement of temperature chgange, deltaT are limited thus far. In this
study, the electrocaloric temperature change of the BaTi03-based ceramics is estimated and directly
measured. Temperature-electric field (T-E) loops of the Ba(Zr,Ti)03 and (Ba,Sr)TiO3 ceramics are
measured. The measured temperature changes deltaTs of the Ba(Zr,Ti)03 ceramics sintered at 1450° C
and (Ba,Sr),TiO3 ceramics sintered at 1600° C upon the release of the electric field from 30 kV/cm
to zero were 0.34K and 0.57K, respectively.
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