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Introduction 

Design Prototype 

While the prototype has been shown to function, more detailed testing is required. A voltmeter inside of the 

prototype displays the voltage given off by the battery. When the battery is drained, the voltage decreases 

significantly. Using this principle, tests under different conditions can be conducted to figure out how long it takes 

to charge the battery and how long the battery lasts while charging something. Test conditions will include full, 

partial, and no sunlight paired with varying levels of water current speed. At certain intervals, the voltage will be 

recorded to measure how the generation rates are affected.  

Furthermore, the water-resistance of the complete model needs to be analyzed. To do this, the entire prototype will 

need to be submerged in a water source. After submersion for an extended period of time, the inside of the model 

will be checked for water. 

Results 

Today’s world is full of opportunities to gather electricity 

on large scales. However, recreational or survival 

based energy gathering methods are often less 

developed. Individual methods of generating electricity 

from the environment can exist in simplistic forms. For 

example, foldable solar panel systems or mechanisms 

that use hydroelectric devices to make electricity, 

although sometimes impractical, already exist. The 

problem with such devices is that they are only 

practical in certain conditions; when either solar energy 

or running water is available. When living off-the-grid, 

electricity can improve situations significantly. A device 

that can use both techniques of gathering electricity 

through solar energy and the movement of water 

would prove to be more useful in a variety of situations 

and - in most cases - would have a higher electricity 

generation rate than current options. This technology 

could be applied in third-world countries, where 

electricity is not widely available.  

The first working prototype has proved to be 

functional in its capacity of obtaining power 

from both the sun and moving water in 

conjunction or separately. As illustrated 

throughout the design process overview, the 

prototype is larger then it has to be due to the 

sturdy construction technique used; safety and 

stability were prioritized over aesthetics and 

compactness for the prototype. For a future 

model, optimization would primarily occur in 

minimizing the volume of the innovation while 

maintaining its rate of generation and efficiency. 

This modification would prove to be beneficial 

in the practicality of the innovation, allowing it to 

be more user friendly throughout transport and 

storage. Additionally, to make the device easier 

to use, a light that indicates how charged the 

battery is, could be added. 

Another potential addition could be a better 

anchoring system. Currently, users need to 

throw a weighted anchoring rope into the water. 

A better design could allow for this process to 

be autonomous, and not require the user to 

essentially guess where to position the rope. 

Future Modifications 

Conclusion 

Throughout the course of the development of 

the prototype, much was learned about 

electronics, solar panels, hydroelectric 

generators, buoyancy, and water flow. For 

instance, a series circuit was used for the solar 

panels, since it was found to be more efficient in 

the transfer of electricity. Moreover, a structure 

was designed to direct the water flow into the 

water wheel to maximize the generation rate. 

Another concern that had to be addressed was 

the close proximity of electronic parts to water. If 

any water was allowed to enter the box, all of 

the electronics would be fried, and the project 

totally destroyed. Overall, the full tedious extent 

of the design process was used and 

understood. 

Materials & Methods 

Materials: 

10’’ diameter tube 

Integrated Circuit for Charging 

3.7 Volt Battery 

Waterproof Electronics Box 

Voltmeter 

Hydroelectric Generator 

3 Waterproof Mini-solar panels 

L-Brackets, self tapping screws, bolts and nuts 

Plastic Cutting Board 

3D Printed water wheel 

 

All circuits, as well as the electronic mechanism for the 

hydroelectric generator, are fitted within the box. Solar 

panels exist on top of the box, elevated by a platform 

in order to reduce wetness and allow for accessibility. 

The wires connecting the solar panels are coated with 

polyurethane, and are fitted into the electronics box. 

Tubing surrounds the box in order to increase the 

buoyancy of the innovation, allowing it to float. In the 

electronics box the integrated circuit combines the 

inputs of electrical energy, from the hydroelectric 

generator and solar panels into one, allowing it flow 

into a battery, which outputs energy when plugged in. 

A standard 2.0 USB jack allows for the user to plug 

appliances in, including battery charging systems and 

modern-day phone charges. 
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