Pyroelectric Power Generation Technology

Pyroelectric power generation
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e Scalable over a wide range of power
and temperatures

e Efficiency is a function of cycle and
materials

 No net emission, environmentally
friendly materials

e Ceramic pyroelectric materials are
mature and costs are understood
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Pyroelectric Power Generation Cycles and Materials
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Pyroelectric coefficient,
as well as dynamic
material properties
such as specific heat
and dielectric constant,
are important
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PZN-PT and PMN-PT single crystals
111 PMN-0,25PT 1790 961 2.5 210 4.79
110 PMN-0.25PT 1187 2500 2.5 54 0.81
001 PMN-0.25PT 603 3000 2.5 23 0.17
001 PMN-0,33PT 568 5820 2.5 11 0.08
011 PMN-0,33PT 883 2940 2.5 34 0.38
Bulk ceramics
PZT 533 1116 2.5 54 0.37
PMN-0.25PT ceramic T46 2100 2.5 40 0.38
Thin films
PZT 700 nm 211 372 2.5 G4 0.17
PMZT 700 nm 352 255 2.5 156 0.70
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Pyroelectric Power Generation Technology

Development Needs

 Develop technology to create pyroelectric material temperature
fluctuations at high efficiency and low cost

e Material processing for:

* Increased pyroelectric coefficient
 Decreased dielectric constant and specific heat
e Improved breakdown strength

e Curie point tunability

* Lower cost

e |dentify and address issues of oxidation, corrosion, fatigue
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