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| ead-free Ferroelectrics Based
Microrefrigerator
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Electro-caloric microrefrigerators are invented based on lead-free ferroelectric
refrigerants with a refrigeration effect better than 4 |/g.
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Size (a) and structure (b) of the refrigeration units.
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Refrigeration effect of the lead-free ferroelectric refrigerants. Operation principles of the ferroelectric microrefrigerator. Schematic of the ferroelectric microrefrigerators
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Novel refrigeration methods that can be used

. The microrefrigerators consist of electro-
to replace the vapor compression technology

tre desirable because of the abolishment of the caloric ferroelectric refrigeration units whose

refrigerant Freon in the near future around the world. size is 0.5-2 mm. Each refrigeration unit has

Compared with other refrigeration technologies, the 20-500 layers of ferroelectric refrigerant films.

. . . . The refrigerants are lead-free and achieve a
electro-caloricferroelectricrefrigerationtechnology

has advantages in refrigeration efficiency, cost refrigeration effect better than 4 J/g under

and easy implementation in applications. To date, applied voltages of 40-300 V. The energy

most of the ferroelectrics are not practically used efficiency of the microrefrigerator is 86%.
as refrigerants for such refrigeration technology
because of their small refrigeration effect or the The microrefrigerators are wused for the
use of materials containing lead. In this project we cooling of hot spots in high-power micro-
develop lead-free ferroelectric ceramics that are electronic components, devices and products.
environmentally friendly and are practical to be used The ferroelectric refrigeration methods and

as microrefrigerator. the ferroelectric refrigerants developed

Applications

in this project are used to make very light
refrigerators and air conditioners that can be

used in electric vehicles and hospitals.
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