
 

Swimming pools could slash bills by
harvesting heat from servers. Here's how to
make it work
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My teenage son regularly complains about his room being too warm,
even during winter. While the rest of the house is at a comfortable
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temperature, the video game PC he plays emits a significant amount of
heat.

A high-spec computer like his typically has a power of more than 800
watts. That's enough to boil one liter of water from room temperature in
less than eight minutes. So at scale, computer data processing centers are
a massive, and predominantly untapped, source of heat or thermal
energy.

A new project run by UK tech firm Deep Green is recapturing some of
this heat and using it to warm swimming pools. In March 2023, the
company connected Exmouth Leisure Center's 25-meter pool in Devon
to an onsite data center, slashing their heating bill by 60%.

Now, that pilot is scaling up and 150 public swimming pools could soon
be recycling excess heat and cutting their energy bills at the same time.

The power of data

The potential to improve energy efficiency is huge. Just like my son's
computer, each data center produces excess heat from huge servers that
work around the clock. Depending on their size, data center buildings
contain thousands, and sometimes millions of computer servers arranged
in rows of special IT racks.

Just as individual computers need high-speed fans and heat sinks on
components such as microprocessors, data centers rely on cooling towers
to dissipate excess heat to the surrounding environment. That cooling
accounts for about 50% of total electricity consumption in data centers.

There were approximately 10,978 data centers worldwide in 2023. With
increasing online connectivity, expansion of AI applications and cloud
services, many more data centers will be needed in the future.
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https://www.omnicalculator.com/physics/water-heating
https://techxplore.com/tags/room+temperature/
https://techxplore.com/tags/thermal+energy/
https://techxplore.com/tags/thermal+energy/
https://www.theguardian.com/business/2023/mar/14/innovative-heat-tech-save-england-swimming-pools-from-closure
https://www.theguardian.com/environment/2024/jan/15/energy-innovation-could-heat-150-uk-swimming-pools-after-200m-investment#:~:text=In%20Exmouth%2C%20the%20swimming%20pool,edge%20over%20traditional%20data%20centres
https://www.theguardian.com/environment/2024/jan/15/energy-innovation-could-heat-150-uk-swimming-pools-after-200m-investment
https://www.racksolutions.com/news/blog/how-many-servers-does-a-data-center-have/#:~:text=To%20summarize%2C%20a%20data%20center,servers%20in%20a%2052U%20Rack.
https://www.youtube.com/watch?v=zDAYZU4A3w0
https://www.device42.com/data-center-infrastructure-management-guide/data-center-power/
https://brightlio.com/data-center-stats/#:~:text=The%20global%20data%20center%20market%20is%20massive%20and%20growing.,%3A%20Cloudscene%2C%20Datacentermap%2C%20Statista
https://www.bbc.co.uk/news/uk-england-beds-bucks-herts-68028666


 

In 2022, global data center electricity consumption was between
240–340 TWh, according to the International Energy Agency. This is
vast given that the UK's total annual energy consumption was about 275
TWh in the same year. In the Republic of Ireland, for example, data
centers consumed 20% of the total electricity consumption in 2022.

Successful storage

Heat emitted from data centers can be harnessed to improve energy
efficiency and profitability and water is an ideal heat storage medium.
We already use water-filled radiators to heat buildings. That's because
water has high thermal capacity and can store more heat than the same
volume of air could.

There is a growing awareness of the need to reuse excess heat in cities to
reduce the impact on the environmental. Public swimming pools offer
one ideal solution.

With huge quantities of pool water and showers that need heating, plus
huge air-filled spaces within the buildings that must be warm, swimming
pools are an ideal consumer of data center heat. These facilities are also
normally open daily beyond the hours of 9am to 5pm, hence swimming
pools use much more hot water and need heating for longer than office
buildings.

With the recent increase in energy prices, many swimming pools are 
suffering financially and would be struggling to increase prices due to
the cost of living and energy poverty. In fact, across England, 85
swimming pools have been closed since 2019, mainly due to financial
reasons.

Economic difficulties due to rising energy prices could have a potential
negative public health effect due to the lack of swimming pool facilities
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https://www.iea.org/energy-system/buildings/data-centres-and-data-transmission-networks
https://www.statista.com/statistics/323410/domestic-electricity-volumes-in-the-united-kingdom-uk/
https://www.statista.com/statistics/323410/domestic-electricity-volumes-in-the-united-kingdom-uk/
https://www.bbc.co.uk/news/articles/cpe9l5ke5jvo
https://techxplore.com/tags/energy+efficiency/
https://techxplore.com/tags/energy+efficiency/
https://techxplore.com/tags/water/
https://www.theguardian.com/environment/2023/feb/23/recapturing-excess-heat-could-power-most-of-europe-say-experts
https://www.theguardian.com/environment/2024/jan/15/energy-innovation-could-heat-150-uk-swimming-pools-after-200m-investment
https://www.theguardian.com/society/2023/mar/12/england-has-lost-almost-400-swimming-pools-since-2010
https://www.theguardian.com/society/2023/mar/12/england-has-lost-almost-400-swimming-pools-since-2010
https://www.swimming.org/swimengland/more-tier-four-areas/


 

driven by high energy costs. So the successful use of waste heat from
data centers to heat swimming pools could have many benefits.

If higher temperatures of water are needed than what cooling systems in
data centers could provide, heat pumps could be used to upgrade the
temperatures to levels suitable to provide hot water and efficient heating
systems.

A typical heat pump in this configuration could produce water at
temperatures at around 60°C–65°C. For saunas and steam rooms, where
the required temperature above water's boiling point, electric heaters
could provide an additional boost.

How can this play a role in transitioning towards a low-carbon future?
We need to design infrastructure that brings sources of waste heat closer
to the facilities that demand heat.

My team's research has shown that this could save energy and money,
particularly in the case of integrating water in flooded coal mines with
waste heat from gas engines to provide extremely efficient heating
systems.

So data centers need to be built near facilities that can consume excess
heat, such as pools, sports centers and other public buildings with a high
demand for space and water heating. To implement that, we need better
communication between council authorities, businesses and communities
that can help expand the scope of this technology. For a seriously
streamlined system, we need more forward-thinking urban planning.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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https://www.sciencedirect.com/science/article/pii/S0378778823008861?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0306261917315830?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0306261917315830?via%3Dihub
https://assets.publishing.service.gov.uk/media/5a8033fae5274a2e87db874d/Domestic_High_Temperature_HPs-_FINAL2.pdf
https://www.sciencedirect.com/science/article/pii/S1876610217307890?via%3Dihub
https://techxplore.com/tags/excess+heat/
https://techxplore.com/tags/excess+heat/
https://www.danfoss.com/en-gb/about-danfoss/news/cf/danfoss-google-microsoft-and-schneider-electric-join-forces-in-new-innovation-hub-to-accelerate-green-transition-of-data-centres/
https://www.danfoss.com/en-gb/about-danfoss/news/cf/danfoss-google-microsoft-and-schneider-electric-join-forces-in-new-innovation-hub-to-accelerate-green-transition-of-data-centres/
https://theconversation.com
https://theconversation.com/swimming-pools-could-slash-bills-by-harvesting-heat-from-servers-heres-how-to-make-it-work-221693
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