
Research Question
● If solar panels were arranged in the fibonacci 

spiral, is it more space and energy efficient 
than solar panels arranged in a grid pattern?

Data Analysis and Results

Methodology
● Solar panels were set up into the grid and a 

fibonacci spiral pattern, without  connecting 
them.

● The long steel wire was cut in two, to be used 
as a connector between the wires of the solar 
panels on each arrangement.

● Both of the arrangements were set outside in 
the sun at the same time and both patterns 
were checked every five minutes for thirty 
minutes at a time with the voltmeter. 

● This experiment was repeated three times. 

Interpretation and Conclusions
●  While the grid pattern produced more volts, 

the fibonacci pattern was more space 
efficient since it took up less space. 

● The grid pattern produced 3% more volts 
than the fibonacci pattern while the fibonacci 
pattern used approximately 72% less space.

●  If space is not a factor, then the grid pattern 
is slightly more energy efficient, however if 
land is expensive or space is limited, then the 
fibonacci pattern is more effective, especially 
in urban areas. 

● For further research, more tests need to be 
run with more panels and different times of 
the day.

Fibonacci Solar Panels



Introduction
● The fibonacci spiral is a natural pattern in plants such as flowers and 

pinecones. The fibonacci sequence is in the spiral and it consists of the 
numbers 0, 1, 1, 2, 3, 5, 8, 13, 21, to infinity where the first two numbers 
combined equals the third number and continues in the sequence. 

● Plants need photosynthesis to grow so the petals or leaves overlap just 
slightly in order to maximize how much photosynthesis they need with the 
little space they have so no one petal or leaf is completely covering the 
other.

●  This concept is being incorporated into the project by setting up solar 
panels into a fibonacci spiral, which is an example of biomimicry; using 
aspects of nature to solve human problems. 

● $282 billion was spent on green energy globally in 2019 where solar was a 
significant part. Solar panels convert the light and energy from the sun into 
usable electricity and scientists are working to increase their energy 
capacity. 



Fibonacci Examples in Nature



Fibonacci Example in Math



Question and Hypothesis
If solar panels were arranged in the fibonacci spiral, is it more space 
and energy efficient than solar panels arranged in a grid pattern?

The hypothesis was if the arrangement of the solar panels is changed 
from a grid to a fibonacci spiral, then the electricity production and 
the space efficiency in the fibonacci sequence will be more efficient.



Procedures

1. Wires were stripped on both sides of each solar panel. 
2. Solar panels were set up into two different  arrangements: a grid and a 

fibonacci spiral, without  connecting them.
3. All the black wires were placed on the outside and the red ones on the inside for 

both of the arrangements.
4.  The long steel wire was cut in two to be used as a connector between the wires 

of the solar panels on each arrangement.
5. One wire was used to connect the red wires, and one wire used to connect the 

black wires in each pattern.
6. The area of each arrangement was measured.
7. Both of the arrangements were set outside in the sun at the same time. 
8. Both patterns were checked every five minutes for thirty minutes at a time with 

the voltmeter. 
9. This experiment was repeated three times. 



Experimental Setup



Materials
1. Wire stripper
2. Wire cutter
3. Solar panels (12)
4. Roll of steel wire
5. General DMM20UL Digital Voltmeter
6. Timer 
7. Sunlight 



Variables
Control Variables: The variables that were controlled for all four trials including the following:

- Same solar panels for each arrangement
- Surface for the panels
- Time each of the panels were out in the sun
- Time each of the panels were checked

Independent Variable: The variable that was changed to see the effect it had:
- The arrangements of the solar panels

Dependent Variable: The variables that were measured how it changed when the 
independent variables were changed:

- Volts 
- The space it took up

Lurking Variables: The lurking variable that needed to be controlled was:
- The weather outside
- Time of day



Data Graph and Analysis

Measured in Volts per meter. 
The grid arrangement produced approximately 3% more volts than the fibonacci on average



Discussion
The hypothesis was partially confirmed. The fibonacci pattern 
produced an average of 3% less voltage but was approximately 72% 
more space efficient than the grid arrangement. The more solar 
panels are exposed to the sun, the more voltage the panels produce. 
For example, in the grid arrangement, 100% of the solar panels were 
exposed to the sun, enabling each solar panel to produce their full 
capacity of energy per panel. However, the solar panels in the 
fibonacci pattern overlapped, which produced less energy. 
Interestingly, when the solar panels were connected with a copper 
wire, no volts were detected; however when panels were connected 
with a steel wire, volts were produced. There were a few lurking 
variables that could not be controlled such as the cloud coverage 
and the time of day the panels were exposed, which could have 
skewed the results. 



Implications and Further Research
In cities and urban areas, where space is 
limited, the fibonacci solar panel pattern would be optimal and 
should be further explored and tested.  

For further research, more tests need to be run in larger time 
increments over multiple days. Also, the arrangement could be 
modified so the panels do not overlap as much making it more cost
and space efficient.
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