
Fibonacci Solar Panels

Many people have heard of the fibonacci spiral, which exists in nature, but do not realize

it is around them all the time. Also, most people know about solar panels and the green energy

that comes from them. However, what would happen if scientists combined these two ideas and

used biomimicry to increase the energy production from solar panels? Fibonacci spirals are

everywhere in nature that help plants maximize how much sunlight they absorb. Examples of the

fibonacci spiral pattern are flower petals, pinecones, and leaves. The 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 one (Vihart). Solar panels are man-made to help humans utilize energy from

the sun. If solar panels were arranged in a fibonacci spiral, would more green energy be

available?

Background Information

Topic and Termes Defined

The topic is using the fibonacci spiral to arrange solar panels in order to increase energy

production through the solar panels. Each leaf and plant has a fibonacci spiral made up of

fibonacci numbers. Solar panels will be arranged into the fibonacci spiral with the sequence two,

three, five, and eight. To understand this, there are a few terms that need defining. First, the

fibonacci sequence are numbers that each one is the sum of the previous two such as 1, 2, ,3 5, 8,

13… (Dictionary.com). The fibonacci spiral, is also known as the golden spiral and is based on

the fibonacci sequence which is a logarithmic spiral. This spiral gets wider by a factor of phi (ɸ)

after making a quarter turn (Fibonacci Spiral). Phi is a mathematical number that is greater than

one but less than two



Figure 1.

Fibonacci Golden spiral

Solar panels are a battery of solar cells (Merriam-Webster, Solar). Electricity is energy in

positive or negative forms expressed in movement and interactions of electrons

(Merriam-Webster, Electricity). Biomimicry is the imitation of biological designs or processes in

the natural world in engineering or invention (Merriam-Webster, Biomimicry). This science

project is combining the fibonacci spiral and solar panels through biomimicry

Historical Context

The fibonacci sequence and spiral have been a part of the world since creation and are

everywhere. However, solar panels are a more recent invention that harness the sun’s energy to

make electricity. Some of the earliest uses for solar energy was in 1958 in space to power



satellites. In 1973, the first solar building was constructed. This did not have solar panels on it,

instead, it had solar built into the rooftop. Between 1957 and 2016 the efficiency of solar panels

has increased from 8% to 34.5% efficiency by various universities (Richardson). Over time, solar

panels have been incorporated into many pieces of the world’s infrastructure as the green energy

interest surges.

Key Scientists

The development of solar panel technology combined contributions from various

scientists. There are arguments about when and who created the invention of the solar panel.

Some credit for the invention of the solar cell can be given to a French scientist named Edmond

Becquerel. He determined light could increase electricity generation when he put two metal

electrodes into a conduction solution. This is called the photovoltaic effect. Even though Edmond

Becquerel got the idea, Charles Fritts actually used selenium wafers to produce the first solar

cells. This is why some historians ascribe Fritts with the invention of solar cells (Richardson, L.).

The Fibonacci sequence was invented by the Italian Leonardo Pisano Bigollo, who lived

from 1180 to 1250. He was known by two names, which are Leonardo of Pisa and Fibonacci.

Fibonacci was the son of an Italian businessman from the city of Pisa. Italians were some of the

most proficient traders and merchants in the Middle Ages and they needed math to keep track of

transactions. The calculations were made using the Roman numeral system, but it was difficult to

add, substract, multiply, and divide with this system. Little is known about Fibonacci’s life

beyond the few facts given in his mathematical writings. Fibonacci studied in many locations

around the world. He studied calculation with an Arab master and later went to Egypt, Syria,

Greece, Sicily, and Provence, where he studied different numerical systems and methods of

calculation (Fibonacci Sequence).



Science of the Problem/Question

Accepted Measurement Practices and Its Limitations

Today, electricity and energy are measured with a high-quality multimeter that can read

current and voltage. Scientists measure the electricity from a solar panel with a variable

resistance box, and a wire to connect the components together (Jesusr, F.). The electricity

produced is measured in kilowatts and is represented in kilowatts per square meter of the panel

surface. “An appliance rated at one kilowatt uses one kilowatt of energy when operating for one

hour. The average electricity consumption for a household in the United States is 8900 kWh per

year” (How To Measure). There are factors, however, that affect the solar panel’s output which

are temperature, time, degradation, and output (Jesusr, F.). Solar electricity measurement is

consistent, but not foolproof.

Current Research

Plants today, as well as in the past, grow by the photosynthesis from the sun. The leaves

are on the stem in the most efficient way for each one to get the sunlight it needs. This makes a

fibonacci spiral and is seen throughout plants everywhere

Solar energy is green energy and today, scientists are trying to make everything more

green. However, within that, scientists and engineers are striving to improve them. The NREL’s

solar research strives to enable reliable, low-cost solar energy at scale on the grid and beyond the

grid. New pathways emerge to improve thin- film solar cell performance. These have

concentrated solar power (CSP) technologies. These capture sunlight and produce heat that

drives conventional thermoelectric generation systems or future advanced generation systems.



These have the ability to store heated material in an inexpensive and efficient thermal energy

storage system. The stored thermal energy can be tapped between sunset and sunrise or during

cloudy weather to provide renewable electricity on demand (Concentrating solar power). The

current research in solar panels is to store the energy.

Conclusion

The Fibonacci spiral has always been around in history and often fascinates the

researcher. Today, solar energy is evident and scientists are trying to improve it. However, using

the ideas from scientists and mathematicians like Fibonacci and Becquerel, scientists today can

better improve the solar panels. Also, today, scientists measure solar energy with a multimeter in

kilowatts but it can be affected depending on the circumstances. The focus in the science world

today is bettering solar panels, however, maybe it is not the solar panels themselves that need

work, but the arrangement of those solar panels.
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