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Analysis

Generator Testing:
« Equations:
« Power = Voltage * Current
* Voltage = Current * Resistance
« Torque = Force * distance to application point

Elmarad ny TEM NUM BEE SUBSTSTEM  Buoyancy = density * submerged volume *gravity
USB Port: 110 rpms produced 5.36V at 3.89A for 20.85W

1 MR HAORE AR Alternate Ports: 115 rpms produced 5.09V at 1.03A for 5.24W
Wave energy is a powerful, renewable resource that transforms Cold Starting Generator:
the natural motion of ocean waves into electricity. Zot Waves 2 5-20% CRANK GENERATOR Higher torque necessary to start than to run
aims to revolutionize this technology by developing a compact, Procedure:
affordable, and user-friendly wave energy converter (WEC) that s LINEAR # 43/ E 14 OTION € APTURE . Rotate crank arm to horizontal position
can be easily deployed in coastal communities. Designed for + Wait 10 sec for capacitors to discharge
everyday use, providing enough power to charge devices such 2 LINEAR TO ROTATIONAL 1 OTION TR ANSLATION . Add hanging mass to arm until arm turns
as cellphones. Our design leverages a buoy system that Results: Average torque of 0.53Nm required to start generator
harnesses the vertical (heave) motion of waves. : SEOr O EUOT R BVOTMOUNTING

The primary objectives of Zot \Waves are to:

* Develop a practical, small-scale WEC that is both affordable
and easy to operate.

* Generate broader public interest in clean energy solutions.

« Demonstrate a working prototype capable of charging a
cellphone from empty to full within five hours.

Initial tests indicate that Zot Waves meets these objectives,
showing promising potential to make renewable energy more
accessible and improve the quality of life for coastal residents
and maritime workers.
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Considerations & Future Improvements
e MAE151A/B team contribution

Figure 1: Frequency of torque values required to start crank generator
Buoyant Force vs Cylinder Length
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o Improve energy storage efficiency
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o Optimize the rack and pinion system or consider replacing it with a more direct-drive
mechanisms to reduce energy loss

o Perform (FEM) simulation test to analyze mechanical stress of each physical 55 |
components . @
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this project would not have been possible. o Buoy-based system minimizes environmental disruption compared to traditional

offshore wind and wave energy systems

Figure 2: Buoyancy generated (dots) and buoyancy required (line)
for different buoy sizes




