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Introduction & Background Information 
●How solar panels work: when the sun shines onto a solar panel, energy from 

the sunlight is absorbed by the photovoltaic cells in the panel.  This energy 
creates electrical charges that move in response to an internal electrical field 
in the cell.

●  Solar tracking systems keeps the panel pointed directly at the sun as it 
moves across the sky which increases the levels of energy outputs compared 
to flat solar panels.

● Solar panels can last for about 25-30 years.



Problem & Prediction 
● Problem

○ Solar panels only create energy during the day and when its sunny.

○ Solar panels do not create energy when its night, and less energy when its cloudy.

○ Power users need to maximize the amount energy generated when its sunny.

○ Power users need to know what time a solar panel generates the most energy

● Prediction
○ The solar panel will generate the most energy at 12pm because the sun is directly over 

the solar panel. Therefore, the tracking solar panel would not make a difference versus 
the flat when measuring maximum energy. 

○ During other times in the day the tracking solar panel would be better then flat.

  

 



Criteria & Constraints 
● A solar panel powered car will be used to measure how much energy the sun generates at 

different times of the day and solar panel positions

● The solar powered car was placed on the starting line and we timed it to start to finish.

● The higher the speed the more energy is produced by the solar panel.

● The variables we changed are:
○ The solar panel position compared to the sun

■ flat 
■ facing the sun otherwise known as tracking the sun.

○ Time of day

● The limitations we expected were clouds and wind that would impact the speed of the car 
and the energy generated – we did our best to limit these constraints

Flat Tracking



Materials 
● Solar powered car 

●Tape 

●Paper and pencil
● Side cutters 

● Stopwatch

● Camera



Test Procedure and Execution 
●  Assemble the solar powered car.

● Build the test track
○ Found a hard, flat surface outdoors
○ Measured 3 feet apart and put tape at the start and 

finish line.

● Execute the test
○ Put the solar powered car at the starting line with 

shaded cover.
○ Wrote down the time of day
○ Adjust solar panel to the position that was being 

tested.
○ Removed the shaded cover 
○ Time the car from start to finish.
○ Wrote down the time taken by the stopwatch.

 



Data and Results

All Data (s) 10 am (s) 12 pm (s) 2 pm (s)

Tracking Solar Panel
8.55 8.61 6.82

7.4 8.06 6.66

9.28 7.41 6.75

Flat Solar Panel

22.27 12.06 9.95

15.5 12.86 9.93

23.07 11.23 8.01

Averaged Time Data (s) 10:00 AM 12:00 PM 2:00 PM

Tracking Solar Panel 8.41 8.03 6.74

Flat Solar Panel 20.28 12.05 9.30

Speed (ft/sec) 10:00 AM 12:00 PM 2:00 PM

Tracking Solar Panel 0.36 0.37 0.44

Flat Solar Panel 0.15 0.25 0.32

% More Energy w/ Tracking 141% 50% 38%



Discussion
●Based on the results, at 2 pm the solar panel 

generates the most energy.
●This means that power users can depend on 

more solar energy in the afternoon and 
reduce other energy resources during this 
time.

●Tracking solar panels create more energy 
during all times of the day versus flat solar 
panels.

●This means that power users should use 
tracking instead of flat if they want the most 
power generation. 



Future Research

●Tracking generates more energy but does it cost more to put in and to take 
care of?
○ How long would it take to pay off the tracking motors with the extra energy generations?

●Does the time of the year affect the solar panel energy generation
○ I noticed that the sun didn’t go straight over our heads during the winter.

○ Maybe the flat solar panel does better during the summer.



Conclusion 
When I heard we were having a science fair project I knew I wanted to do 
something with solar panels. I researched science fair projects that had a solar 
panels involved with it. I saw a solar panel car and I wanted to do it.  Every day 
on the way to school, I drive by a tracking solar panel field and wanted to learn 
more.

 It was a super fun project to do. It took me 3 days to build and 3 days to test 
my project. Some days it was cloudy so I couldn't do the project. I tested the 
car three times during the day the times where 10 am, 12 pm, and 2 pm. The 
results where that the solar panel generates the most energy at 2 pm with a 
tracking system. I really enjoyed this project and would recommend it to 
others.


