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Students divided into small
groups shoul be size a solar panel
to supply the energy needs of a
house, using a panel from a
didactic KIT. Analysis of the best
conditions for the production of
energy with solar panels.

This learning scenario analysis the
best conditions for the production
of energy with solar panels .

For two weeks in December 2015, the
residents of the Chinese capital of
Beijing, a single city home to more
people than any US state except
California or Texas, had a “Red Alert”
for air pollution. 

Thick smog from factories and the
more than 5 million cars in the
region had made the air unsafe for
people to be outside and the
government was forced to close
schools and limit travel to keep the
22 million residents from being
exposed to dangerous amounts of
toxins in the air they were breathing. 

Anyone who dared to venture
outside wore protective masks over
their faces in an attempt to limit
the damage this severe pollution
caused to their body. This is an
extreme example of human
dependence on fossil fuels, but it’s
exactly the kind of situation that
scientists around the world have
been trying to prevent by
researching the potential of clean
sources of energy to replace the
coal and oil fuels that cause the
pollution found in Beijing and
elsewhere.

In this learning scenario you will
learn how to install a mini solar
panel, know how it works and
control its power generation
through sensors.

SUMMARY

BACKGROUND
AND SCOPE
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LO1. The student will be able to install, use and handle a simple DIY kit (ESP32
Board).

LO2. The student will be able to understand the functioning of the equipment
connected to a simple DIY kit (ESP32).

LO3. The student will be able to learn how heat and cooling affect solar panel
power output and learn how tilt angle affects solar panel power output.

LO4. The student will be able to know how both overcast and shade affect
solar panels.

LO5. The student will be able to understand the methodology of data
collection through ThingsBoard.

LO6. The student need to be aware of our dependence on fossil fuels.

LO7. the student will be able to learn about alternative ways of obtaining
energy.

Environmental Science
Technology

Technology of the information
and communication

LEARNING OUTCOMES

SUBJECTS

Learning Scenario

ESP32 Board

Voltage and current sensor

Mini Solar Panel 

User Guide for the installation of
the ESP32 Board and sensor

User Guide for the transferring
of data to the Observatories
platform (ThingsBoard)

Computer with internet
connection

Data connection cable (Micro
USB)

WHAT DO
YOU NEED?
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ACTIVITY 1. Introduce the topic of alternative energies. You can use the
background information if needed.

ACTIVITY 2. Separate the students into groups (it is reccommended to have a
maximum of 5 students in each group).

ACTIVITY 3. Set up the ESP32 Board and voltage/current sensors with your
students. The User Guide for the installation of the ESP32 Board and  Sensor
will help you through this process.

ACTIVITY 4. Carry out measurements with the current and voltage sensors
that allow concluding which are the best conditions to obtain the highest
power value with the kit provided. (*)

ACTIVITY 5. Transfer the collected data to the PARADIGM Observatories
(ThingsBoard). The User Guide for the transferring of data to the
Observatories platform (ThinsBoard) will help you through this process.

ACTIVITY 6. Ask each group to analyse the data. What if your class decided to
mount a large solar panel on your school property? What fixed tilt angle
would be best for getting the most power from the sun?

I

If you want to go further, ask your students to come up with an alternative
energy solution for their school - see if they can come up with interesting
solutions that can be put into practice!

LESSON PLAN

The following activities will help
you implement the learning
scenario in the classroom.
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 SAMPLE COLLECTION

(*) MORE USEFUL INFORMATION FOR ACTIVITY 4
Carry out measurements with the current and voltage sensors that allow concluding
which are the best conditions to obtain the highest power value with the kit
provided.

1.

1. Make sure the solar panel is at room temperature to start the experiment;
2. Record the voltage immediately while the panel is cool;
3. Allow 30 seconds to elapse and record the voltage again;
4. Repeat this measurement every 30 seconds for three minutes;
5. Aim a table fan at the solar panel and turn it on to the highest speed setting;
6. Record the voltage and current immediately;
7. Allow 30 seconds to elapse and record the voltage and current again;
8. Repeat this measurement every 30 seconds for three minutes.

    2.  SAMPLE COLLECTION

1. Make sure the solar panel is at room temperature to start the experiment;
2. Place the panel in direct sunlight;
3. Record the voltage and current;
4. Place a single sheet of facial tissue between the light source and the solar panel in order to shade the entire
panel but have enough low light shining on the panel as if it were an overcast day;
5. Record the voltage and current;
6. Remove the facial tissue;
7. Apply a regular piece of paper directly over 1/4 of the solar panel to cover that portion completely;
8. Record the voltage and current-

      3. SAMPLE COLLECTION

1. Adjust the solar panel tilt angle in seven positions from 90 angular degrees to zero degrees in 15 degrees steps.
At each setting the voltage is recorded;
2. Use the protractor to set the solar panel at a 90 degree angle (vertical to the table) and record the voltage and
current;
3. Change the angle of the solar panel to each of the next settings: 75, 60, 45, 30, 15 and 0 degrees and record the
voltage at each setting.

USEFUL INFORMATION
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During the learning process you can ask such questions to motivate learners:

What if it rained on the solar panel and then the sun came out. Would the solar panel
produce more power output after it rained than if it stayed in the sun all day?



Using the data in the two tables have the
students make a graph that starts with the
data in the first table and continues with the
data in the second table.

Use the power data in the table to compute
the percentage of power loss due to normal
overcast and then to partial shading. 
Here is an example of how to do this:
% Power loss = (overcast/full light) x 100%
% Power loss = (shading/full light) x 100%

Visit the European Citizen Science
Platform and sign in to upload your
students' projects. You can also see
what other schools around Europe
have developed.

Has any other school measured the
solar energy? Compare the results!
The Citizen Science Platform will
give you the opportunity to
comment on other projects and
contact the teachers and/or students
involved.

PRESENTATION
OF RESULTS

Share the results
with the European
Community.

ARE YOU A CREATIVE TEACHER
AND WOULD LIKE TO CREATE
YOUR OWN LEARNING SCENARIO
AND LESSON PLAN?

That's also possible! You can
download the template from the
Citizen Science Platform to
develop your activities and share it
with the community. You will help
other teachers by enriching the
PARADIGM training materials.

repository.paradigmproject.eu/

https://shopsolarkits.com/blogs/learning-center/what-can-you-power-
with-a-200-watt-solar-panel
https://science.howstuffworks.com/environmental/energy/solar-cell.htm
https://www.greenlivingtips.com/articles/solar-panel-basics.html
https://ocw.mit.edu/ans7870/SP/SP.769/f04/java/pvapplet/PVPanel.html

Using the data in the table make a graph
that plots the voltage, current and
power (vertical axis) against the tilt
angle (horizontal axis) .

After the analysis of the results, students
need to document the process of the
learning scenario. They can create a
portfolio containing pictures and/or
videos of the progress, as well as graphs
showing the results of the experiment.

https://shopsolarkits.com/blogs/learning-center/what-can-you-power-with-a-200-watt-solar-panel
https://science.howstuffworks.com/environmental/energy/solar-cell.htm
https://www.greenlivingtips.com/articles/solar-panel-basics.html
https://ocw.mit.edu/ans7870/SP/SP.769/f04/java/pvapplet/PVPanel.html


20%

Evaluating your students work and giving feedback is very important during
the learning process. In order to help you with that, we present the main
areas in which students can be evaluated after finalising this learning
scenario:

Time management (planning and managing team
tasks)

Add the feedback gathered from your students after the presentation of
results and your own personal feedback

EVALUATION AND 
FEEDBACK

15%

15%

15%

20%

15%

Understanding the installation of the kit and its
functionality

Ability to handle sensitive equipment to extract data

Ability to process scientific information

Ability to connect scientific information with the
subject of environmental awareness

Communication skills (in a team and individually)


