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Problem

Over the past year, the low water pressure in my house really bugged me. 
As I adjusted the water pressure on the house, I wondered if I could build a 
better regulator that would generate power too! Most pressure regulators 
simply limit the flow of water much like a brick wall damning a river, 
instead of making a watermill to create clean energy.  

Every time a faucet is left on, dishes are washed, or a shower taken, energy 
is being wasted. This is due to pressure regulators, the little valves that 
take water from 1240 kPa pressure at the street to 340-480 kPa for 
residential needs. I wanted to harness that energy. I searched extensively, 
and could not find an existing solution to replace a pressure regulator with 
a hydroelectric generator. 

One might think that using residential water 
pressure to generate electricity is counter intuitive 
because one is simply stealing power from their 
water company’s pumps.  But a pressure regulator is 
almost like a windmill without sails. Energy is not 
being stolen from the water company, it is being 
rescued from the friction created by a pressure 
regulator. 



INTRODUCTION

We need to move closer to a zero emissions 
society, and I would love to contribute to that effort. 
On Earth, we use about 4 trillion cubic meters of 
water every year. In pipes, water is mostly 
propelled by water pressure. Many houses hooked 
up to a residential water line, require a  pressure 
regulator. Using a hydroelectric generator instead 
of this small valve has the potential to generate 
free, clean energy. 

In my project, I created, 3D designed and built a device to be installed 
upstream or to replace a pressure regulator. My prototype uses a 
redesigned magnetic coupling (making the device watertight). A split 
motor with magnets attaches to a 3D printed turbine, consisting of a 
cylinder with ball bearings and revolving blades. When water passes 
over it, the blades spin. A watertight barrier inside (which is the second 
half of the magnetic coupling) converts the motion of the magnetic field 
into clean energy.



Research

Residential water pressure ranges between 310-550 kPa.  
Building codes typically require pressure to be at least 140 kPa 
(Zionandzion, 2021).  The FHA requires that if the water is 
pressurized to 550 kPa or more, a pressure regulator is required 
(“Products” 2022). 

Generators can be made from DC motors (“DC motors…”).  Typical 
hoverboard motors use 10 A and 36 V.  Different wheel sizes give 
more torque (Hackaday.io 2018). Torque can be transferred 
through a barrier with a magnetic coupling.  This eliminates the 
need for rotating seals.  This also helps prevent seepage and 
lessens the need for maintenance (“Useful information…”).  
Electricity delivered to residences, and used by in-home 
consumers is in the form of alternating current (Allain, 2014). 

Inexpensive polylactic acid (PLA) is often used to 3D print 
waterproof components (Chapman).  Although it is not very heat 
resistant, PLA is stronger than ABS and nylon (“Pla vs ABS…”). In 
order to minimize print time, an infill density of 15-50% is 
typically used (Chapman). 



Prototype Progression

Original 
prototype 
(November 
15-30)

Secondary  
prototype 
(November 
15-December 
27)

Final 
Prototype



Magnets 
(by hand)  

Magnets & 
steel ring 
(by hand)

 Magnets 
(by water)

 Magnets &
 steel ring 
(by water)

Amps Generated with Project Improvements

Adjustments and 
modifications 
were made to 
produce more 
electricity.

A dramatic 
improvement 
was made when 
a steel ring was 
welded and 
forged into the 
correct size and 
shape of the 
interior of the 
turbine, 
increasing the 
strength of the 
magnets.

Improvements Made to Final Prototype
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Materials
Generic Materials Components Tools

PLA filament, 840 g Hoverboard Rotor             2 Water hoses Welder                                 Phillips screwdriver

Clear acrylic pipe, 15.2 cm tall, 214 mm ID Pipe gripper, 10.1 cm        Paint can, 0.9 L Plug in drill                           Sander

Wood, 1.9 cm thick 3 Ball bearings                  Corner adapter for PVC Battery-powered drill            Ruler

Silicone Pipe adapter, 10.1 cm       Rubber seal Impact drill                            Air compressor

Gorilla glue 3 Washers                         3D printed turbine Table saw                              Dremel

Water 3 Nuts                                Pressure gauge Soldering iron                        Caulk gun

Rubber strip Voltage meter                    Steel ring Jig saw                                  Allen wrench

Wire, 1 mm 8 Hard plaster screws       Wood plank Hand saw                              PVC pipe cutter 

Magnets PVC pipe, 35 mm Metal saw                              C-clamp

Solder Small spray nozzle Propane torch                       Table clamp

Caulk 2 Duct clamps Vice                                       Drill bit

Z allen wrench 3D printer

Socket fitting, 4 mm Chisel

2 Gallon plastic bucket Flat head screwdriver



Visuals 



Build Visuals 
 



kPa Amps Volts

103.4 2.4 2.3

103.4 3.2 2.4

103.4 2.1 3.3

103.4 3.4 3.4

103.4 2.4 3.0

137.9 2.6 3.3

137.9 2.8 2.9

137.9 3.4 2.7

137.9 2.8 2.9

137.9 3.6 2.3

172.4 1.9 1.7

172.4 2.0 1.9

172.4 1.6 2.1

172.4 1.7 2.0

172.4 1.7 1.9

206.8 1.0 1.5

206.8 1.2 1.1

206.8 1.1 1.3

206.8 1.2 0.8

206.8 0.8 0.9

241.3 0.8 1.2

241.3 0.9 1.2

241.3 1.1 1.1

241.3 1.1 1.1

241.3 1.1 1.0

275.8 1.1 1.2

275.8 1.0 1.2

275.8 1.2 1.0

275.8 1.0 1.0

275.8 1.2 1.0

310.3 1.3 1.2

310.3 1.1 0.9

310.3 1.0 0.8

310.3 1.0 0.9

310.3 1.0 0.9

kPa Amps Volts

*Five trials were conducted at seven different pressures.

Energy Generated by Different Water Pressures

Data Table 



Data Chart

● There was not enough water pressure for the turbine to spin at 68.9 kPa, even when primed.  Total energy peaked at 
137.9 kPa. 

Amps and Volts Generated as a Function of Water Pressure



My initial goal was to generate electricity with water pressure. I succeeded in 
generating 8.6 W (using 138 kPa water pressure). Three amps (generated with 
138 kPa pressure) is not a disappointment. For context, the average smartphone 
charges with about 1 amp and a 165 cm tv only uses around 1.5 amps. Conversely, 
the voltage (2.8 V) is insufficient to power such high demands. One of my goals 
was to power an LED light bulb, which requires DC. However, in order to convert 
AC into a DC, I would need a rectifier, which is out of my budget. 

I was surprised that the energy generated peaked with 138 kPa (15 psi) water 
pressure.  I thought that higher water pressure would spin the turbine faster.  
However, I believe that it was harder for the water to leave the system when the 
pressure was too high, making it harder for the turbine to spin.  There appears to 
be a balance between hitting the turbine with pressure, and allowing the water 
to drain.  Maybe a larger discharge hole would be helpful. 

Discussion



In conclusion, this project was a huge success. I succeed in what I hoped to 
accomplish. I managed to create a prototype that generated amps and volts. The 
hydroelectric generator is able to withstand levels over 480 kPa (70 psi) and is 
non-leaking. Once perfected, if mass-produced, this generator could create an 
incredible amount of energy across the world. Additionally, it can  inspire more 
people to take small steps toward a zero emissions society.

Conclusions

Future Work
I would like to create a reliable design with a thinner water 
barrier (to ensure a higher voltage and amperage). A 
rectifier could be added to convert AC to a more useful DC 
current.  This would be useful for powering a phone or LED 
light. If this design could be perfected, this device could be 
manufactured and sold for people to start generating clean 
energy from their new pressure regulator attachment. 
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