
Research Question 

How does the mounting configuration of solar panels 
affect the heat given off to surrounding areas?

Data Analysis & Results

Methodology 

● I collected data four times a day over a span of 
five days.

● I used: various roofing materials, a solar panel, 
the asphalt road, and the dirt ground.

● Data collected using an infrared thermometer.

Interpretation & Conclusions 

● Through data analysis, it was concluded that 
the asphalt road was the best material to place 
a solar panel over to reduce the total amount 
of produced heat.

● My hypothesis was supported.
● This would help to reduce the overall Heat 

Island Effect in urban areas.

Reducing the Effect that Solar Panels have on Heat Island



Introduction

● Solar panels emit heat, but so do the materials 
they cover. This is determined by their 
percentage of solar reflectance, the heat 
reflected back by the material. Whatever heat is 
not reflected is absorbed by the material.

● When materials have a low solar reflectance 
and high absorption percentage, they create a 
warm micro-environment around them, which 
worsens the Heat Island Effect (environmental 
heating due to the use of certain materials in 
large urban areas).

● It has been observed in areas with large solar 
farms that the panels tend to increase the 
overall ambient temperature of the area.



Question/Problem & Predictions 

● I wanted to find which mounting 
configuration would be best for solar 
panels to reduce the total amount of 
ambient heat. I would be able to 
determine which material I could place 
solar panels over to allow the least 
amount of heat to be emitted back into the 
surrounding environment.

● Hypothesis: If the solar panels are placed 
over pavement, then they will reduce the 
total amount of heat being radiated into 
the surrounding area because the solar 
panels radiate and store less heat than 
the asphalt road.



Procedure

1. At around 6:00 a.m., I recorded the temperatures of the exposed asphalt shingle, the shaded asphalt shingle, 
the exposed ceramic tile, the shaded ceramic tile, the 1m x 1m exposed flat roof with the elastomeric coating, 
the 1m x 1m shaded flat roof with the elastomeric coating, the 1m x 1m asphalt road, 1m x 1m dirt ground, the 
front of the solar panel, the back of the solar panel. At this time, I also recorded the outside temperature.

2. At 3:00 p.m., I recorded the temperatures of all materials listed in step four.
3. Around 6:30 p.m., I recorded the temperatures of all materials listed in step four.
4. At 9:00 p.m., I recorded the temperatures of all materials listed in step four.
5. Once day one of measurements was completed, I recorded temperatures into a spreadsheet for later use and 

comparison. 
6. I did this exact process for each day of my experiment.
7. Using the collected data from the experiment in the spreadsheet, I created graphs for each day that showed the 

ten different measurements at different points during the day.
8. Then, I created line graphs that showed the temperatures on the y-axis and the time of day on the x-axis.
9. I also entered my data from the 6:00 A.M. and 3:00 P.M. times into the statistical ANOVA test to see how 

different the temperatures of the material would be at the coolest time of the day (6:00 A.M.) and the warmest 
time (3:00 P.M.)



Materials

● One SunEdison black Solar Panel
● Asphalt shingles
● A 1m x 1m area of the asphalt road
● Two large ceramic roof tiles
● A 1m x 1m area of the dirt ground
● A 1m x 1m area of the flat roof with elastomeric 

coating exposed to sunlight
● A 1m x 1m area of the flat roof with elastomeric 

coating shaded under the solar panel
● Klein Tools Infrared Digital Thermometer
● Chalk
● Ladder
● Acurite Temperature Gauge

● Independent variable: All the materials that were 
possible candidates for being placed under the 
solar panel to reduce the total amount of 
ambient heat. This includes the dirt ground, the 
asphalt road, the asphalt shingle, the ceramic 
tile, and the flat roof coating. They were the 
controlled materials that produced the differing 
temperatures I would later analyze.

● Dependent variable: All temperatures produced 
at every time of the day, everyday, for each 
material labeled as an independent variable.

● Control: The dirt ground since it was the only 
natural material being tested. This meant the 
experiments consisted of temperatures given off 
by man made materials compared to 
temperatures given off by a natural source.

Variables



Results and Data

Round One Results - Nov. 19, 20, 24, 26, & 27 Round Two Results - Dec. 20-24



Results and Data
Treatment 
→

A B C D E F G H I J

Input Data 

→

-4.94
-12.78
-8.22
-8.78
-9.94

-2.0
1.94
-4.67
-3.28
-8.89

3.72
2.11
1.22
-0.78
-6.72

3.72
-5.94
-8.78
-6.0
-8.0

-1.94
-12.67
-7.17
-5.28
-7.5

-12.22
-15.5
-9.56
-10.78
-12.33

3.72
-7.39
-8.38
-9.22
-10.11

-1.94
-6.78
-8.22
-8.78
-9.61

-3.22
-6.33
-9.0
-10.11
-10.11

-5.67
-9.5
-9.33
-9.72
-11.89

Treatment 
→

A B C D E F G H I J

Input Data 

→

-15.11
-17.56
-13.11
-8.89
-7.67

-14.56
-12.44
-13.61
-10.0
-11.2

-12.72
-9.22
-9.0
-5.89
-7.61

-9.22
-15.67
-15.0
-10.28
-11.56

-10.11
-12.11
-14.0
-10.67
-13.11

-17.5
-14.33
-17.89
-10.89
-11.5

-17.78
-17.78
-14.61
-8.78
-13.22

-16.67
-17.5
-14.0
-8.72
-13.11

-16.0
-16.89
-14.11
-8.0
-12.33

-16.28
-17.89
-13.72
-9.72
-9.89

● First round results (top) and second round results (bottom) both show the panel was relatively cooler than 
the asphalt road throughout all five days. The statistical ANOVA tests at 6:00 A.M. show this more 
specifically (top right and bottom right).

● This shows how the solar panel stores heat throughout the night, causing it to be much warmer than the 
other materials in the early morning.



Discussion - 6:00 A.M. Values

● My hypothesis was proven correct
● I found that at 6:00 A.M., the solar panel was cooler than the asphalt 

road, showing that the road stored more heat than the panel did over 
night. 

● This is shown in my ANOVA test for 6:00 A.M. times in round one, 
which has an overall P-value of 0.001, meaning that more than one of 
my results is not due to chance. The Tukey HSD test between the 
solar panel and the asphalt road had a P-value of 0.019. This showed 
me that the temperatures between these two materials was 
significantly different, which supported my hypothesis.

● Not only was the road warmer than the panel, but it was warmer than 
almost every other material at that time. Therefore, if the asphalt road 
was the object that was covered in the warmer times of the day, it 
wouldn’t absorb as much heat and as a result, would not emit it in 
large amounts throughout the night. 



Discussion - 3:00 P.M. Values

● I found at 3:00 P.M., the asphalt road was much warmer than most 
of the other roofing materials that I tested. The flat roof coating had 
some of the coolest temperatures, and since it’s a commonly used 
roofing material, I analyzed these results. 

● In my ANOVA test for round two at 3:00 P.M. between the asphalt 
road and the flat roof coating had a P-value of 0.011. This showed 
me that those two materials had significantly different temperatures, 
which supported my hypothesis.

● All the roofing materials were significantly cooler at 3:00 P.M., the 
warmest time of the day, than the asphalt road. This supports my 
hypothesis that the road should be the material covered rather than 
the other roofing materials since they aren’t the ones producing 
large amounts of heat. To reduce the total amount of heat emitted 
into the surrounding area, a material that produces a lot of heat 
should be covered instead of a material that doesn’t.



Implications & Ideas for future research

● Solar panels are becoming more widely used, so 
finding out how to mount them in a way to reduce 
their overall contribution to the Heat Island Effect.

● Solar panels are supposed to be a green way of 
producing energy with hopes to eventually replace 
fossil fuel energy sources. However, if they 
increase levels of heat that get radiated back into 
the environment, this reduces their overall positive 
effect.

● By placing solar panels over materials that already 
emit large amounts of heat, such as asphalt roads, 
it could reduce the total amount of heat produced, 
which would give solar panel a more beneficial 
placement while still being and effective energy 
source.



Implications & Ideas for future research

● If I did this experiment again and had a wider 
range of accessible materials, I would place a 
solar panel over a piece of asphalt road and add it 
as another material. This way I could get actual 
temperature readings of a covered section of 
asphalt road to completely reassure my 
conclusions.

● I would also try to incorporate white coated 
asphalt roads as one of my materials, as I have 
seen in other cities. Since the asphalt road has a 
white coating on it, it produces less heat. 

● Having a continuous temperature monitoring 
system would allow me to track temperatures of all 
materials throughout the day rather than just at 
specific times. 
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