
MacGyver Wind Lift -
Mentoring Fun!



Who is MacGyver?



Why is it called a MacGyver lift and what are we 
des igning? 

MacGyver is  a  fictional TV character with 
an extraordinary knack for unconventional 
problem solving and an extens ive bank of 
s cientific knowledge. He would improvise 
to solve a  problem with whatever items  he 
might have in his  pockets . Today it means  
to make or repair something "in an 
improvised or inventive way, making use of 
whatever items  are at hand.” That is  what 
you will be doing, des igning a  wind turbine 
to lift as  many pennies  as  pos s ible us ing 
materials  from your clas s room, home or 
recycling container.



Energy is the ability to cause a change in an 
object.



Energy sources can be grouped into two types:

Each of these sources are obtained or collected in different ways. They are found in 
different places in Ohio, the United States and around the world. Many are used to make 
electricity. 



Energy does not disappear. 
There is  the s ame amount of 
energy today as  there was  
when the world began.

When we us e energy, we do 
not us e it up completely; we 
change it into other forms  of 
energy.

What happens  to energy?



Examples...

When we burn wood, we change its  
energy into heat and light.

When we drive a  car, we change the 
energy in the gasoline into heat and 
motion.



Law of Conservation of Energy

While there will a lways  be 
the s ame amount of 
energy in the world, more 
and more of it is  changed 
into heat and will go into 
the air. It is  s till there, but it 
will be hard to us e. 



Kinetic and Potential Energy

Energy is categorized into two 
types: kinetic energy or potential 
energy. Kinetic energy describes 
the amount of energy an object 
possesses when it is in motion. 
Potential energy describes the 
amount of stored energy that an 
object possesses

Click to s ee Newton's  Cradle animation

https://www.scienceabc.com/wp-content/uploads/2020/04/Newtons-cradle-animation-book.gif
https://www.scienceabc.com/wp-content/uploads/2020/04/Newtons-cradle-animation-book.gif


Wind Energy

Wind is  s imply a ir in motion. It is  
produced by the uneven heating 
of the Earth’s  surface by energy 
from the sun. Since the Earth’s  
surface is  made of very different 
types  of land and water, it absorbs  
the sun’s  radiant energy a t 
different ra tes .



Direction and Strength of Wind

The direction and strength of the 
wind are changed by the Earth's 
terrain, bodies of water and 
vegetative cover. Some locations 
consistently have strong winds from 
a particular direction, while other 
locations have erratic or little wind. 
Much of this energy is transformed 
into heat as it is absorbed by land 
areas, bodies of water, and the air 
over these formations





Harnessing the Wind

We can harnes s  the energy from 
the wind us ing a  wind turbine to 
generate electricity and power 
our homes  and bus ines ses . 







Wind Advantages and Challenges

It is  a  clean source of renewable energy 
and cos t effective. Land based wind is  
one of the lowes t priced energy 
sources  available. There are zero 
emis s ions  which can help prevent 
climate change and improve a ir and 
water quality. Us ing clean wind energy 
can a lso help reduce our fos s il fuel 
dependence. 

Why should we use wind energy? 



Challenges of wind power

Challenges  of wind power include 
impacting local wildlife (s ee chart) and 
building transmis s ion lines  from remote 
wind turbine locations  to cities  where 
electricity is  needed. 



Wind Turbine Design

Pitch: Blade pitch is  the angle of the blades  with 
res pect to the plane of rotation. The pitch of the 
blades  dramatically affects  the torque of the rotor. 
(Torque refers  to rotational force or how hard you 
can pus h s omething in a  circle, like a  wrench.) Pitch 
als o affects  the amount of drag encountered by the 
blades . Efficient blades  will provide maximum 
torque with minimum drag. 



Wind Turbine Design

Drag: This  is  a lso known as  
res is tance. Friction on the 
blades  agains t the a ir 
molecules  as  they rota te can 
s low down the turbine.



Wind Turbine Design-experience pitch/ drag



Engineer Design
Proces s



Resources

● Learn about wind and take a  tour of a  wind farm with Caitie's  Clas s room
● Take a  tour of a  wind turbine a t One Energy in Findlay, Ohio

https://www.youtube.com/watch?v=U5_cZ3IRUkU
https://oneenergy.com/wind-energy-basics/virtual-tour-of-a-wind-farm/


How to build the MacGyver Wind Lift

How to Build the MacGyver Wind lift

https://youtu.be/VJRsNrv1Omk


Pointers and Tips (you are the teacher):

● Pre-cut the pool noodle into 1” s ections  (one for each s tudent.) A s erra ted or bread knife will eas ily cut the 
noodle. 

● Pre-cut s tudents  s tring a t .6 meters  (60 centimeters ) for eas e of time. (The challenge is  for the wind lift to 
ra is e the cup .5 meters . By pre-cutting lengths  of .6 meters , you a llow enough s tring to a ttach to the cup and 
s pool.) 

● If it is  s lipping, hot glue the drives haft into the pool noodle. 

● Do not glue the blades  into the pool noodle, s tudents  will be adding and removing thes e as  they tes t their 
lift. 6 

● Do not make the blade bigger than the fan you have. Students  make very long blades  thinking bigger is  
better. This  can a ls o add drag s o cons ider the blade s ize before cons tructing.

● Keep the fan s etting the s ame for a ll tes ting to remove this  variable and keep data  reliable. May want to tes t 
your own turbine firs t to s ee which s etting is  bes t. 

● Tes t a ll the wind lifts  a t the s ame dis tance from the fan. A piece of tape on the floor or table can ens ure 
s tudents  are in the correct s pot. 

● Help s tudents  think about changing pitch us ing the diagram  
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