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Problem definition

When a photovoltaic (PV) solar panel generates 
surplus energy beyond the needs, there are two 

options

Selling the extra energy to the gridStoring it in lithium batteries

More expensive (€€€) Provides very low profitability



Our Approach
We propose a solution that efficiently heats 
water using surplus solar energy. With a smart 
controller, we regulate energy delivery to the 
water tank, optimizing utilization and storing 
surplus energy in heated water format.

Our system is ideal for homeowners with PV 
systems. It offers a practical way to utilize 
surplus solar energy, maximizing the value of 
their investment by efficiently heating domestic 
hot water.

Solution Beneficiaries



Technological solution

Our system integrates solar panels, as the 
source of energy, and a water tank with a 
heating element. It utilizes surplus solar 
energy to heat water to 80°C, storing energy in 
the heated water format that can be used 
later.

If the water temperature drops near the 
minimum reference and there is no surplus 
energy available, it switches to other energy 
sources. This ensures efficient use of 
renewable energy while maintaining 
consistent water temperatures.



Competitors and previous work

Our competitors include 
companies specializing 
in battery solutions, 
such as Huawei, and 
energy companies like 
EDP, Endesa, etc.

Competitors

Understanding these established 
technologies is crucial for our 
project's success, allowing us to 
identify opportunities to make our 
approach stand out.

Technologies such as 
water heaters and 
water heating control 
systems are really 
important for the 
development of our 
project.

Acknowledging the Technologies 
used in water heaters is important 
for the design of the tank where 
we will store water and for the 
procedure employed in water 
heating. 

Previous work



Achieved results / Analysis
• We collected data and researched energy 

production with solar panels by monitoring a 
real solar panel system installed in a house.

• We were able to make a prototype of our project 
that simulates its operation by managing the 
energy of a small setup of solar panels.

• We successfully made the required Landing 
Page, the promotional video and the poster.



Analysis (1)



Analysis (2)
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Our water battery provides the most economical and efficient alternative for utilizing surplus 
solar energy. With a significantly lower initial cost of €100 (plus the cost of a water tank), it 
maximizes the value of photovoltaic investments by converting excess energy into hot water 
for domestic use. Unlike traditional batteries, which are expensive and require maintenance, 
or selling to the grid, which offers low returns, our solution ensures maximum utilization at 
minimal cost.

Cost and Benefits



• Project landing page: https://web.tecnico.ulisboa.pt/ist1102892/

• Blog: https://web.tecnico.ulisboa.pt/ist1102892/blog.html

• Solution demonstration video: https://www.youtube.com/watch?v=iVWi7isNxng

Links

https://web.tecnico.ulisboa.pt/ist1102892/
https://web.tecnico.ulisboa.pt/ist1102892/blog.html
https://www.youtube.com/watch?v=iVWi7isNxng

