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Materials & Methods
1. Solder four groups of four solar 

panels together in a series circuit. 
2. Create frames for the solar panels 

using the aluminum bars, attached 
with rivets and self-tapping screws . 

3. Cut the 4-inch PVC pipes to the 
desired lengths.   

4. Mount the solar panels and the 
frames with self tapping screws 
slightly elevated above the pipe and 
drill holes for the wiring.  

5. Attach GPS module and use aluminum 
bars to elevate flashing LEDs.  

6. Make electronics cartridge with 
aluminum bars and 3-inch PVC pipe, 
and attach batteries and modules. 

7. Run the sensors through 1/2 inch PVC 
pipe and drill holes for the sensors to 
go through. 

8. Use silicon to waterproof external 
holes. 

9. Paint and foam fill the entire buoy. 

Please ask if you would like clarification 
or more detail about a part!

• The cross-design of the buoy allows it to disperse weights across a wide surface area, 
resulting in good buoyancy and floating ability. Our device floats well,  

• Holes on the side of the lower pipe allow sensors to be fitted without creating space for 
water to flow inwards, protecting the circuits inside.  

• Device is prepared to undergo field testing. 
• Acidity, turbidity, and dissolved oxygen are 

measured by sensors on the pipe located at 
the underside of the device. 

• Improvements such as more stable casings 
for solar panels and watertight apparatus 
are being looked into.  

This device is the first step towards 
the solution of many problems 
plaguing today’s oceans. In any 
investigation, data is the primary 
resource for all conclusions. Our 
device provides the data necessary to 
both support and influence solutions. 
The data provided, pH levels, 
turbidity, dissolved oxygen, creates a 
scope that helps those who are 
pioneering the solution see all their 
options, and perhaps new paths 
unbeknownst to them previously.  The 
acidification of the ocean’s waters 
creates many problems, economy and 
habitat destruction among them. The 
data related to this would be 
beneficial not only to those who 
directly involved, but to all others 
who wish to help, people together in a 
unified cause. 

- Foam filling and waterproofing the 
buoy 

- Connecting the flashing LED to the 
main battery inside the buoy. 

- Shrinking size with better space 
efficiency. 

- More stable solar panel casings. 
- Lower cost by using more 

inexpensive materials.

Panel Number Minimal Light Abundant Light

1 0.19V 0.43V

2 0.1V 0.2V

3 0.45V 1.2V

4 0.3V 0.67V

Total Voltage 1.04V 2.5V

Table 1.1 – Solar Panel Voltage In Different Levels Of Light 

Introduction
The ocean is a key part of human life. 
It is a habitat for over 500,000 species 
of marine life and provides a source of 
income for communities. Ocean 
acidification, however, threatens all of 
this. CO2 dissolves into water 
producing carbonic acid, which harms 
many animals, like shellfish. This 
devastates local businesses and 
economies. Our buoy is a cost-
effective device to collect data on the 
ocean’s state in order to better 
understand the problem at hand.  

Figure 1.1 - First Design Sketch Figure 1.2 - Second Design Sketch Figure 1.3 - Solar Panel and Frame

Figure 1.4 - Electronics Cartridge

Figure 1.5 - Flashing Light and GPS Module Figure 1.6 - Sensors

Figure 1.7 - Arduino Microcontroller 

http://axystechnologies.com/solutions/met-ocean-monitoring/
http://www.greenpeace.org/usa/oceans/issues/

