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I
● Environment Pollution
Battery waste results in corrosive liquids which are toxic 
for the environment 

II
Batteries and heavy metals

● Typically used to store energy in solar powered 
systems which add to waste at the end of life

III fossil fuels
Finite amount available for energy generation
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pRoject goal
● Our goal is to produce an energy-efficient system that 

intakes excess solar energy and stores it as gravitational 
potential energy to be used later 



I An environmentally safe mechanism   

II More Efficient 

III completely Renewable

IIII            cheaper

IIIII           Demand will increase once it hits the market
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Problem 
Formulation
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The Gen-Aqua provides user with a self-
contained power generating system with 
an environmentally friendly method of 
storing solar energy for usage during 
hours of inadequate sunlight.

Gen-aqua
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s ● Weight of our final “water wheel” product should be a little under 
10 pounds

● 5.5V Solar Panel
● 12V Water Pump
● 2 Water Tanks capable of storing 2-5 gallons of water
● LED light
● Water Wheel turbine



● Water overflowing 
into the tank 
overnight

Co
ns

tr
ain

ts

miniature features

● Size of our potential 
model causes size 
constraints for our 
water pump and 
solar panels

Water wheel

● Limited water and 
energy storage 
capacity

Scalability

● Won’t completely 
know how 
scaleable our 
product is

Water pump

● Making sure our 
water pump 
outputs the correct 
amount of water 
into the tanks

Overflow

Capacity

● Efficiency of a 
water wheel on a 
bigger scale



solution 
generation



Pros:
● The uses of switches to open 

and close pv cells and hydro 
generator.

● Implementation of the sun 
illuminated photovoltaic cell

Cons:
● Use of switch may be too 

tedious, and an automatic 
switch seems to complex

Solution 1



Pros:
● Water Wheel is a great energy devices. 
● Water wheel is a good alternative to generate 

energy at the small scale we are trying to use.

Cons:
● Water wheel may not be as efficient as other 

options.

Solution 2



Solution 3

Pros:
● System bus simplifies the design
● Solar powered turbine is a very efficient 

way of pumping water into tanks

Cons:
● No feasible Generator pump that design is 

incorporating
● Creating an efficient system bus may be to 

complex of a task. 



Pros:
● Very simple design flow 

Cons:
● Both tanks being level brings into 

question how the potential energy will 
be stored. 

Solution 4



● Wanted to incorporate water wheel 
into our design because we believe 
that it is a very functionable tool.

● We also believe that the design will 
be fairly easy to create.

● We loved the incorporation incorporation of the 
photovoltaic cells.

● We ultimately decided that the switches may be a 
necessary addition to the design

● Loved the organization and simplicity of the design

Solution 1 Solution 2

Top Two Solutions





top solution 
design



Day:
● Sun illuminates the photovoltaic cells (PV 1) to 

generate sufficient electrical energy needed to 
light an LED (LED1) 

● The excess energy drives an aquarium micro 
pump which pumps water from the lower tank 
(T1) to the higher resting tank (T2). 

● When the system isn't receiving solar energy to 
power the LED, a switch opens the circuit from 
PV 1 and completes the circuit needed for the 
water wheel and a valve allows water to drain 
from T2 to T1. 

● As the water drains from Tank 2, it turns the 
water wheel (WW1). The water wheel will 
generate the needed energy to illuminate the LED 
in the absence of solar power.

Solution Schematic

Night:

























● Create a water wheel powered model of our design
● Truly clean and affordable power source for under resourced communities 
● Deliver a self contained power generating system that doesn’t use batteries to store 

excess energy

Future Works



There is a need to store electrical energy harnessed from the sun in a manner which is least disruptive 
to our ecosystem. This design meets this goal by utilizing the gravitational potential energy of water 
as an energy storage medium instead of heavy metal batteries.

Conclusion
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icons by Flaticon, and infographics & 
images by Freepik. 

Q&A
Thank you for listening!


