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Introduction

» Wave energy is underutilized globally.

» Powering remote ocean devices is expensive and difficult2.

» New methods of power generation must be explored to
make wave energy commercially viable.

Triboelectric nanogenerators (TENG) use moving
static charges to generate electricity.

TENGS can exhibit a low cost of manufacture, are
lightweight, and can decouple the high-force low-frequency
of waves with low-force, high-frequency agitations.
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» Stator collects electricity
from electrostatic
induction on its metal
surface.

* Rotor collects charges on
its insulating surface via

friction element. Fig 1. A prototypical rotary TENG*
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Experimental Setup

Fig 3. Left: Stator with friction el Right: sch ic of

 Procured insulating films at different thicknesses.
* Manufactured and tested rotors by varying number of
wedges, film thickness and spacing of wedges.

Results

* Found 0.127 mm PTFE with 6 sectors gave best results.

+ Charge saturates on the rotor after many revolutions.

» Rotor found to retain charges after removing friction
element.

Test 4: PTFE 0.127mm
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Fig 4. Performance of 0.127 mm PTFE rotor at 1 MQ.

ing apparatus.
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Fig 5. Left: Performance of various ials and thie Right: P of

sanded 0.127 mm PTFE rotor at 1 MQ.

Sanding of stator and rotor slightly improves output, which is
attributed to the removal of the circuit board coating and exposure
of the copper layer.

Future Work and Conclusions

Test Rig Design Prototype Design

Repeatable gap
f—> adjustment or
consistent gap.

Adjusting Rotor-
Stator-Gap

Introduce soft-contact

Friction Element  ——>
element.

Transmit power
PowerLeads  ——>| without large cables
or connectors.

Rotor and Stator Rigid means of
Alignment securing rotor.

Alternate material
Blank Wedges  —>( segments to create
potential difference.

Electromagnetic

tortoriee > Improve shielding.
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Manufacture
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Several thin electrodes
take advantage of printed
. circuit board (PCB)

— precision manufacturing.

Stator PCBs mounted to
shaft. Rotor PCBs mounted
to bearings in pairs.

Stator (S) and

discs alternate in pairs.

ie. S-R-R-S

Rotor consists of flexible
PCB, which contacts
stator at rest and is
centrifugally decoupled
when spinning.

Fig 6. Proposed design of stacked TENG
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