\\{/

How does Cloud Coverage Affect Solar Panels

Alexis Sievert & Ava Newman

5L TPS
Toledo Technology Academy Of Engineering ﬁ PROUD

TOLEDO PUBLIC SCHOOLS

Intfroduction Abstract

Although it's obvious cloud cover has an effect on solar output,
this research project was based solely on testhg how much of . . While TTSTIHQ QCT):]V sglccr)wrcdmnce foec’r(sjcilouds,fo
ranometer an e GLOBE app were used to configure
i pl v p Solar panels are producing sligntly
collect our daily data. The GLOBE app helped with recognizing tests, it's come to the conclusion that clouds affect solar

the type of clouds, cloud cover, and if they are opaque or ‘ eSS e ‘ e C T” C I -l-y Wh e n C ‘ O U d output quite some, although some other factors, such as

translucent, etc. A pyranometer is a type of actinometer used the angle of the sun off the horizon must be taken into

for méasuti‘ng solar irradiance. Stated in,”The Mor.n‘hly Wearther C Ove rO g e iS h ig h . O ‘ '|'h O U g h O '|' h e r account as well.

Review, “clouds absorb...solar energy,” and this statement

helped to conclude and solidify all the research and data

collected. In Energies, loannis-Panagiofis Rapfis et al., authors of VO rl O b ‘ eS ‘ I Ke S U n O n g ‘ e ’ m U S-|- b e After doing research and collecting around 20 complete

“Selecting Surface Inclination for Maximum Solar Power,” 'data analyses, It has been figured out how much clouds
Impact the solar panels and amount of power produced

descnbg the .Iv\cmmum efﬂqency of surfaces that exploit solqr "'O Ke n I n -‘-O O C C O U n"' O S We ‘ ‘ . The more opaque clouds in the sky will make the power
energy, Including Photovoltaic Panels and Thermal collectors, is oroduced much lower. On a bright and sunny day, solar
output would typically be about 1000w; however, on @
et .'~~i.;;,.gé.fd'é‘n;f}véi Bd/ *m -g“ »j;"::-}ﬁf gloomy day, the lowest recorded was an output of 25w.
T TRl b ol e e R e Ll I o T After every data collection, notes were wrote down about
all the information gathered that day-the time stamyps,
extra information, etfc—-onto a google document and we
were able to take all of that data and furn it into the
graphs you see on our poster here. Overall we were able to
conclude cloud cover has a correlation of about 0.4, but
sun angle has a correlation of about 0.7.

Conclusion

After spending weeks of collecting data from solar panels,
the data can determine whether the clouds are the
primary variable affecting the way the solar panels
produced power. Our Globe app collected data from
clouds, got our solar iradiance from a pyranometer, and
got power produced from our website. All of our data was

achieved by installing them in a certain inclination (tilt).” The
more research is done, the better chance there will be to figure
out how to get the best solar irradiance results. The more power
gotten from the solar panels, the more energy has to be use. It
Is hoped the information on this topic that has been researched
can have the findings be used to help people throughout fime.
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Hypothesis

Cloud coverage and sun angle have a noticeable effect on
the amount of solar iradiance a solar panel can receive and
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turn into energy output. ,”
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The objective is fo collect a series of data to determine how | ‘ | : "
cloud coverage and sun angle correlate to solar panels and :
how much energy they output, but also determine if there's any

Angle in Degrees from Horizon '°

other variables with a noticeable effect. (Collecting Solar Irradiance from our 9 (Collecting cloud data from faken, analyzed, and transferred into graphs to compare
buildings roof with pyranometer) b our courtyard with Ipad) their qualities. After an initial observation of the data we
T powerpeaicea realized that clouds do affect how much power a solar
panel produces and it proves our hypothesis to be correct.
Cloud Data - The GLOBE Olbserver (Satellite Match) zi?rzzs;zr:me fi?ﬁm DEGREES FROM HORIZON = 0.01 - POWER PRODUCED + 15.44 Although, after furt q.er ConSidergﬂOh we found out there
app had helped to collect data T E— Nediciod  beAS must be another variable affecting it as well-the angle of
about clouds. Questions get — (Sun Angle in Degrees from Horizon compared to solar the sun. Which after further consideration, proved to be
answered about the clouds seen, - | m ot | output) affecting the solar panels more than cloud cover was. So
pictures taken of the sky, and = snerdy Quiputcompared o Solariradiance Power Produced Compared to Cloud Cover fo determine only cloud covers frue effect on the energy
comparing the observations with e e e R - poroduced you have to either isolate of the variables or
images from NASA S o 550 0 keep sun angle consistent. Doing this research can help
satellites—specifically, GOES-16. il < i 8 : o anyone with solar panels predict when less power will be
Solar Iradiance Data - To collect Dower Produced 70 o ° o produced due to the sky being covered in clouds, but also
solar iradiance data, a pyranometer 2= ool can help determine how much of an angle their solar
is used on the roof and the : - % panels need to be set at to reap the benefits for their full
apsystensema website for knowing (Daily Solar Input Graph) , S o SRS S potential.
power produced is linked to our roof -  Soorimdonce(Wimy Cloud Cover
solar panels. “’ Acknowledaments
Sun Angle - We used the data on . Regression Lne: ENERGY OUTPUT (W) — 1925 - SOLAR IRRADIANCE (W/M) + 230.039 Regression Line: POWER PRODUCED = —3.6216 - CLOUD COVER -+ 917.7188 Environmental & Alternative Energy Teacher and
our Globe App entries and entered it Sisiesilll O yaplled souisimlils SR Mentor - Laura Kubiak
info a welbsite called Omni Environmental & Alternative Energy Teacher and
Calculator to calculate the angle of - Mentor - Ted Richordsqn
the sun. ) | Ali, R. (2023). Importance of Solar Energy. Enterprise (Pakistan), 17(94), 6. UTOl.edO Team - G.I’CI nt Wilson
Graphs - The graphs were made by | e Wood, R (2012). Stratocumulus Clouds. Moy Weather Review, 140(8), 2373-2423. English Teacher - Timothy Best
INputting the data collected into the - - JAZAYERI, M.; JAZAYERL K.; UYSAL, S. Generation of spatially dispersed irradiance time-series based on real cloud patterns. Solar Energy, /. L], v. 158, p. 977-994, 2017. DOI 10.1016/j.solener.2017.10.026. Disponivel em: MOThemOhCS, Tether - Kristine Kania
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