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Preamble

Pyroelectric energy harvesting is the process of converting wasted thermal energy to
other useful form of energy. This energy harvesting technique is based on the pyroelectric
effect of ferroelectric materials. Generated current due to pyroelectric effect is a function
the pyroelectric coefficient, surface of material and the time varying temperature
gradient. In the current study, a simple model is developed to predict the possibilities of
solar energy harvesting using pyroelectric effect. The proposed method uses solar
radiation for heating and natural/force air for cooling at different cycle frequencies to
maintain higher temperature gradient and to achieve higher power/energy density.

Complete work has been explained in five chapters.

Chapter 1 covers a basic understanding of energy harvesting, ferroelectric, pyroelectric

materials and provides literature survey of pyroelectric energy harvesting devices.

Chapter 2 includes the investigations on possible power output from solar energy using
direct pyroelectric method or employing Ericsson cycle. Polyvinylidene difluoride
copolymer Trifluoroethylene-Chlorofluoroethylene P(VDF-TrFE-CFE) thin films were
used in conjunction with pyroelectric effect and forced cooling to simultaneously

increase energy and power density.

Chapter 3 demonstrates comparison between different pyroelectric materials for
harvesting solar energy. Seven different pyroelectric materials including
(NH,CH,COOH);-HaSO4(TGS), Srg.sBag sNb,Og, Cay2(Sro.sBag 5)0 sNb,Og,
Pb(Zry5Tip5)O03, PVDF, BaTiO; and LiTaO; have been studied. Best found material was
again investigated for different heating and cooling cycle frequencies for finding
optimum cycle frequency for better power generation. Additionally, these cycle
frequencies were studied across different load resistance and load capacitance for

optimum power transfer.



Chapter 4 illustrates energy and exergy analyses of pyroelectric tryglycine sulfate
(TGS)-based solar energy harvesting system. Exergy was studied at different cycle

frequencies.

Chapter 5 demonstrates an investigation on design based figure of merits for pyroelectric
radiation heat energy harvesting. Influence of different material and design variables on
pyroelectric-based solar energy harvesting system was studied and clubbed into the form

of figure of merits.

The thesis ends with conclusions and future directions. The following publications are

largely based on the studies conducted as a part of the research work reported over here.
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