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ABSTRACT

Due to piezoelectric property of regenerated cellulose paper, a green energy harvester using an electro-active paper (EAPap)
was studied. In order to design the green energy harvester, we simulated cymbal type energy harvesting structures for single and
multi-stacked layers of EAPap films. From the simulation, the optimized material orientation, thickness of harvesting structure
was selected. By measuring of the induced output voltage by applying stress on energy harvester will be explained in detail.
Therefore we propose the feasibility of the nature-friendly piezoelectric EAPap as a new green energy harvesting material.
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Fig.1 Chemical structure of cellulose
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Fig.2 schematic of direct piezoelectric constant measurement
system
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Fig. 3 Young’s modulus and piezoelectric constant of EAPap
as a function of material orientation.

2.2 Simulation for Piezoelectric Energy
harvester
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(b) :
Fig. 4 Cymbal type energy harvester (a) before external force
applied on the structure (b) after applied force
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Fig. 5 (a) Side view of cymbal type EAPap energy harvester (b)
The obtained strain of piezoelectric EAPap as a function
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Fig. 6 The simulation result of strain of piezoelectric EAPap as
a function of applied load under different thickness
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2.3 Energy harvesting test
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Fig. 7 Schematic of energy harvester using a piezoelectric
EAPap film
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Fig. 8 Induced deflections of cymbal energy harvester under
different load
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