
Hydro Power and My School
Abstract My science project is about hydroelectric power and how to use water that we 
usually waste and turn it into extra electricity for the school. First, I had to figure out how 
to turn water into electricity and how it is a renewable resource. Then, I learned about 
pumped hydro which is what pumps the water back up so it can flow back down and makes 
hydro power into a renewable energy source. Then, we started to make the model of a 
pumped hydro system. Then we figured out the results and the conclusion.
Category: engineering project

Introduction 

I wanted to see how to use 
the extra water in our 
rainwater collectors.  This 
project would help the 
school with electricity.

Hydro Research 

Engineering 
Problem
The school has extra water 
that sits in rain collectors. It 
was being wasted by 
dumping on the ground.  I 
built a turbine model and 
water storage to see if hydro 
electricity would work.  We 
make electricity during the 
day and pump the water 
back up at night.

Procedures/Materials

Two water storage containers
Hydroelectric Turbine
Pump
Pipes for water flow

Pump water up at night (low use)
Send water through turbine in the 
day (high use)

Results

The turbine generated electricity to 
make the light work.  The pump sent 
the water back up to the elevated 
water storage so it could be used 
again. 

Conclusion & 
Discussion

The pumped hydro system was 
able to generate electricity.  
However, the rain collector at 
the school does not have room 
to store enough water to 
provide much power.  It can 
only provide enough energy to 
power one light bulb for an 
entire day.  If we could store 
enough water, then the pumped 
hydro is a great renewable 
energy source.

I researched hydro 
electricity, pumped hydro, 
and load graphs.
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Useless Cans
In my school we have these metal rain catchers that collect 
water. I was told that my principal has to dump out the water 
onto the floor when they are too full, which is very wasteful. 
Think about how annoying it would be, having to pour out the 
water every time they overfill. That's what my science project 
is going to be about. How can we use the water for extra power 
for the school?



Hydroelectric 
Power 
Research and 
Facts

Hydroelectric power (also known as 
Hydro energy or Hydroelectricity) is 
energy that uses the power of water in 
motion. People have used things like 
Gristmills using hydroelectric power for 
a thousand years. If my school can 
also use the power of the water we 
don’t need, can we generate extra 
electricity?                                              

Example of 
gristmill

Hydroelectric power can be 
bad for the environment 
because reservoirs can cause 
upstream flooding that 
destroyed habitats (my project 
does not worry about that).



Hydroelectric 
Power Research 
and Facts 
(cont.)

When demand is low, water is pumped to get 
ready for the generating process. When the 
demand gets high we start making hydro 
electricity. This process happens every day. 
Load profiles shows the demand during a 
day. This is a load profile for a school. At 
night, when not many things are running, the 
demand is low. But when students come and 
everything turns on the demand gets higher.



 My Schools Problem and Solution 

The problem is that we have all this extra water, so why waste it by 
dumping it on the ground? The solution is to use Hydroelectric 
power and pumped hydro to generate electricity for our school. I 
expect that by making turbines we can use the power of water in 
motion to give extra electricity for the school. 



Materials
●  Pipes  (1 wide, 1 skinnier)
●  Pump
●  Water 
●  2 Water Storages (In my case Rain 

Catchers) 
●  Turbine 
●  2 switches (1 for turning on the pump 

and 1 for opening the gates to let the 
water downhill)



PROCEDURES 
1. Place down the 2 water storages, 1 elevated 1 ground level. 
2. Connect the skinnier pipe from the bottom of the ground 

level water storage tank to the top of the elevated one.
3. Put the pump on the bottom of the skinnier pipe then attach 

the switch to pump.
4. Put the wide pipe from the top of the ground level storage to 

the bottom of the elevated one.
5. Put the turbine at the bottom in the wide pipe.
6. Attach the final switch to the top of the wide pipe to open 

and close the pipe.
7. During low energy usage pump water to the top storage. 
8. During high energy usage let water flow through the turbine 

into the lower storage.

 

 



                  
Results 

My results prove that hydro power can work. Using 
my turbine model, the water turned the gears and 
turned on this small LED light.  The pump sent the 
water back to the elevated water storage and was 
ready to go back and turn the turbine again.



Conclusion/Discussion

Although the model proved that the pumped hydro system worked, the rain 
collector at the school does not have room to store enough water to provide 
much power.  It can only provide enough energy to power one light bulb for 
an entire day at our school.  If we could store enough water then the 
pumped hydro is a great renewable energy source.

The amount of water needed for 500 light bulbs during the 10 hour day is 
106,237 cu ft.  That would require a container that is 8 feet high and 130 feet 
in diameter.



Potential Energy of Water
- Mass*Height
- 14,119lb * 20 ft 
- PE = 282,380 ft • lb

Energy Conversion
- 1 ft • lb = 3.77*10-4 Wh
- Energy = 106.5 Wh

Calculations
Rain Collector Volume
- 8 feet tall, 6 feet 
diameter
- V = ℼ*r2*h
- V = 226.2 cu ft

Mass of the Water
- 62.4 lb/cu ft
- Total Mass = 14,119 lb

Energy Use of Lightbulb
- LED = 10 Watts
- 1 bulb for 1 hour = 10 Wh
- 1 bulb all day (10 hours)
   = 100 Wh



Calculations

500 bulbs for 10 hours
- 500 bulbs * 100 Wh
- 50,000 Wh
- 

- Potential energy needed 
is 132,625,995 ft • lb

- 132,625,995 ft • lb
              20 ft
- 6,631,300 lbs
- Divide by 62.4 lbs/cu ft
- Volume of water needed is 
106,237 cu ft 



Scientific Journal

Prototype Model Drawing
Volume Calculations



Scientific Journal
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Water Storage Blueprint

Blueprints of the Roof
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