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Learn 
About the 
Photovoltaic 
Effect with the 
Solar Fan!

Activity Guide

Activity Description

Learning Outcomes

Explore the principles behind solar power and the Photovoltaic Effect. Solar 
energy, along with wind and water energy, are some of the cleanest sources 
of energy available today. Unlike wind and water energy, which require specific 
locations for energy conversion, solar energy can be harnessed anywhere the 
sun shines. This makes Photovoltaic power generation convenient and versa-
tile for sustainable energy use. Build your own Solar Fan and learn how solar 
energy is transformed into electricity to power devices.

•	 Understand the fundamentals of sustainable energy, including solar 
power and electricity generation.

•	 Learn how electricity is transferred and used in practical applications like 
the Solar Fan.

•	 Apply design thinking to construct a functional solar-powered fan.
•	 Explore basic circuitry and the concept of conductivity in renewable 

energy systems.
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How to Use This Activity Guide

For Educators

For Everyone  

•	 Use the learning outcomes and competencies to help build programme 
plans, logic models, sessions, and lesson plans.

•	 Refer to the equipment list to ensure you have all the materials and re-
sources needed for the activity.

•	 Share the guide with colleagues and volunteers to help them learn how to 
effectively facilitate the activity.

•	
•	 Print out the guide, starting with the Step-by-Step Instructions, for young 

people to follow along. This allows you to focus on deepening their under-
standing and engagement with the activity.

•	 Use the Glossary of Terms to help build young people’s technical and 
science vocabulary as they progress through the activity.

21st-Century Skills 
Developed

•	 Collaboration: Work in teams to design, build, and test the solar-powered fan.
•	 Communication: Share ideas and discuss how solar power can be used 

for practical applications.
•	 Creativity and Innovation: Experiment with solar energy to create innova-

tive designs.
•	 Critical Thinking and Problem-Solving: Tackle challenges related to energy 

conversion and optimise the Solar Fan’s performance.



Step-by-Step Instructions

Step 1
Prepare all the assembly materials.

Step 2: 
Locate themotor No. 

Install the #2 wood on the #1 wood, 
and then fix the #2 board from the 
other side of the) wood with 7mm long 
screws



Step 3: 
Motor Connection 

Fix the #1 wood with a 7mm long 
screw.

Step 4: 
Motor Connection

Install the #1 bracket on the #3 base 
plate, and then fix the #1 bracket from 
the bottom of the base plate with a 
7mm long screw

Step 5:
Battery Box Connection

Fix the bracket from the bottom of the 
base plate with a screw
Install the #1 bracket with 7mm screws



Step 6:
Motor Housing

Install the #4 wood on the #1 bracket 
with 7mm long screw.

Step 7:
Turbine Connection

Install the motor on the top of #1 wood 
with 4mm long fine-grain screws. Pay 
attention to the front and back direc-
tions when installing.

Step 8:
Turbine Connection

Use 10mm long screws to install the 
wiring buckle on the back of bracket #1



Step 9:

Stick the double-sided adhesive in the 
middle of No.4 wood board, stick 2 
sides, overlap and stick.

Step 10:

Stick the solar panel to the No. C4) 
wooden board, pay attention to the 
orientation of the solar panel wire, and 
do not stick it wrong.

Step 11:

First, snap the wire core of the motor 
into the white wiring buckle, and then
use the cable tie to arrange the long 
motor wire. 

How to use the wiring buckle: [1,2,3]
First press the buckle by hand.

Extend the metal wire core to the metal 
sheet inside. 

Release the buckle, the metal piece 
automatically catches the wire core 
and the wiring is completed.



Step 12:

First, insert the core of the solar 
version of the red wire into the corre-
sponding red port of the wiring buckle, 
and then snap the core of the solar 
black wire into the corresponding black 
port of the wiring buckle.

Step 13:

Glue four black feet to the four corners 
on the bottom of the base plate.

Step 14: 
Glue four black feet to the four corners 
on the bottom of the base plate.



Potential Troubleshooting

Issue 1: Why doesn’t the solar fan turn

•	 The solar fan can only rotate normally when it is outdoors and the sunlight is strong. 
•	 The solar fan cannot work on cloudy days. 

Issue 2: Why does the fan run in reverse?

•	 There is no corresponding connection between the red and black wires of the motor and the red 
and black wires of the solar panel, which will cause the fan to reverse.

Issue 3: The fan does not rotate under the sunlight. 

•	 It may be that the core connected to the wiring buckle is not connected properly. Please check again.



Science Tips

The Science of Solar Energy

Solar photovoltaic (PV) power generation works by converting sunlight directly into electricity using solar 
panels. Here are the advantages and disadvantages of solar photovoltaic power:

Advantages:

•	 Unlimited Energy: Solar energy is an endless resource. The amount of sunlight that hits Earth is far more than 
humans will ever need, and solar energy is available nearly everywhere, making it a reliable energy source.

•	 Available Everywhere: Solar panels can be set up wherever there is sunlight, even in remote areas, which 
means you don’t need to send electricity long distances. This reduces energy loss during transmission.

•	 Simple Conversion Process: Solar PV systems convert light directly into electricity with no moving parts 
or complicated steps, making the process highly efficient. Solar panels can theoretically convert over 
80% of the sunlight they receive into usable electricity.

•	 Environmentally Friendly: Solar panels don’t use fuel, produce emissions, or release harmful gases like 
greenhouse gases. They don’t cause air pollution or make noise, making them a very eco-friendly option.

•	 No Cooling Water Needed: Unlike other energy sources, solar panels don’t require water to cool down, so 
they can be installed in hot, dry places like deserts without needing water.

•	 Easy to Maintain: Solar PV systems have no moving parts, making them simple to operate and maintain. 
They’re reliable and require little maintenance because automation technology allows them to work 
mostly unattended.

•	 Long Lifespan: Solar panels can last for 20 to 35 years, and the batteries used in the system can last 10 
to 15 years. This makes them a long-term energy solution.

•	 Flexible and Scalable: Solar panels are small and lightweight, making them easy to install. You can use 
a few panels for a small home or many panels for large power plants. They’re also easy to add onto if 
more energy is needed later.

•	 Clean and Adaptable: Solar power is clean, and the size of solar systems can vary from small household 
setups to large power plants, making it a versatile energy option.

Disadvantages:

•	 Only Works During the Day: Solar panels only generate electricity when the sun is shining, meaning no 
power is produced at night. On cloudy or rainy days, the energy output is lower.

•	 Weather Dependent: Solar power is less effective in bad weather, like cloudy or rainy days. The amount 
of electricity generated can drop significantly when there’s not enough sunlight.

•	 Pollution in Production: While solar panels are clean when generating electricity, the process of making 
the panels produces pollutants and uses a lot of energy.

In short, solar photovoltaic power is a clean, renewable, and reliable energy source with many benefits, but it 
has limitations, like only producing electricity during the day and being affected by weather conditions.




