
 

5G network could realize Nikola Tesla's
dream of wireless electricity a century later

April 12 2021, by Elena Gaura and James Peter Brusey
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One of Tesla’s towers, photographed in 1904. Credit: Wikimedia

At the height of his career, the pioneering electrical engineer Nikola
Tesla became obsessed with an idea. He theorized that electricity could
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be transmitted wirelessly through the air at long distances—either via a
series of strategically positioned towers, or hopping across a system of
suspended balloons.

Things didn't go to plan, and Tesla's ambitions for a wireless global
electricity supply were never realized. But the theory itself wasn't
disproved: it would have simply required an extraordinary amount of 
power, much of which would have been wasted.

Now, a research paper has suggested that the architects of the 5G
network may have unwittingly built what Tesla failed to construct at the
turn of the twentieth century: a "wireless power grid" that could be
adapted to charge or power small devices embedded in cars, homes,
workplaces and factories.

Because 5G relies upon a dense network of masts and a powerful series
of antenna, it's possible that the same infrastructure, with some tweaks,
could beam power to small devices. But the transmission will still suffer
from the key drawback of Tesla's towers: high energy wastage, which
may be difficult to justify given the urgency of the climate crisis.

5G networks

Decades ago, it was discovered that a tightly focused radio beam can
transmit power over relatively large distances without using a wire to
carry the charge. The same technology is now used in the 5G network:
the latest generation of technology to beam internet connection to your
phone, via radio waves transmitted from a local antenna.

This 5G technology aims to provide a 1,000-fold capacity increase over
the last generation, 4G, to allow up to one million users to connect per
square kilometer—making those moments searching for signal at music
festivals or sports events a thing of the past.
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https://www.atlasobscura.com/articles/what-is-wardenclyffe-tower-nikola-tesla
https://techxplore.com/tags/power/
https://www.nature.com/articles/s41598-020-79500-x
https://ntrs.nasa.gov/citations/19760004119
https://www.techradar.com/uk/news/5g-uk
https://ieeexplore.ieee.org/abstract/document/9007754


 

To support these upgrades, 5G uses some engineering magic, and this
magic comes in three parts: very dense networks with many more masts,
special antenna technology, and the inclusion of millimeter wave
(mmWave) transmission alongside more traditional bands.

The last of these, mmWave, opens up much more bandwidth at the cost
of shorter transmission distances. For context, most WiFi routers operate
in the 2GHz band. If your router has a 5GHz option, you'll have noticed
that movies stream more smoothly—but you have to be closer to your
router for it to work.

Increase the frequency further (like mmWave, which operates at 30GHz
or more) and you see even greater improvements in bandwidth—but you
need to be closer to the base station to access it. This is why 5G masts
are more densely clustered than 4G masts.

The last bit of magic is to add many more antennas—between 128 and
1,024 compared to a much smaller number (just two in some cases) for
4G. Multiple antennas allow masts to form hundreds of pencil-like
beams that target particular devices, providing efficient and reliable
internet to your phone on the move.

These happen to be the same raw ingredients needed to create a wireless
power grid. The increased network density is particularly important,
because it opens up the possibility of using mmWave bands to transmit
different radio waves which can carry both internet connection and
electrical power.
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https://ieeexplore.ieee.org/abstract/document/9318751
https://www.lifewire.com/5g-cell-towers-4584192


 

  

Credit: AI-generated image (disclaimer)

Experimenting with 5G power

The experiments used new types of antenna to facilitate wireless
charging. In the laboratory, the researchers were able to beam 5G power
over a relatively short distance of just over 2 meters, but they expect that
a future version of their device will be able to transmit 6μW (6
millionths of a watt) at a distance of 180 meters.

To put that into context, common Internet of Things (IoT) devices
consume around 5μW—but only when in their deepest sleep mode. Of
course, IoT devices will require less and less power to run as clever
algorithms and more efficient electronics are developed, but 6μW is still
a very small amount of power.
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https://sciencex.com/help/ai-disclaimer/
https://www.nature.com/articles/s41598-020-79500-x
https://www.manualslib.com/manual/808633/Moteiv-Telos.html?page=4#manual


 

That means, for the time being at least, that 5G wireless power is
unlikely to be practical for charging your mobile phone as you go about
your day. But it could charge or power IoT devices, like sensors and
alarms, which are expected to become widespread in the future.

In factories, for instance, hundreds of IoT sensors are likely to be used to
monitor conditions in warehouses, to predict failures in machinery, or to
track the movement of parts along a production line. Being able to beam
power directly to these IoT devices will encourage the move to far more
efficient manufacturing practices.

Teething problems

But there will be challenges to overcome before then. To provide
wireless power, 5G masts will consume around 31kW of
energy—equivalent to 10 kettles constantly boiling water.

Though concerns that 5G technology can cause cancer have been widely 
debunked by scientists, this amount of power emanating from masts
could be unsafe. A rough calculation suggests that users will need to be
kept at least 16 meters away from masts to comply with safety 
regulations set by the US Federal Communications Commission.

That said, this technology is in its infancy. It's certainly possible that
future approaches, such as new antenna with narrower and more targeted
beams, could significantly reduce the energy required—and wasted—by
each mast.

At present, the proposed system is rather reminiscent of the fictional
"Wonkavision" in Roald Dahl's Charlie and the Chocolate Factory,
which achieved the feat of beaming confectionary into TVs—but had to
use a huge block of chocolate to produce a much smaller one at the other
end.
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https://www.ibm.com/blogs/internet-of-things/what-is-the-iot/
https://digital-strategy.ec.europa.eu/en/policies/5g-action-plan
https://www.supplychainbrain.com/blogs/1-think-tank/post/31478-how-wireless-power-is-transforming-manufacturing
https://www.supplychainbrain.com/blogs/1-think-tank/post/31478-how-wireless-power-is-transforming-manufacturing
https://www.cancer.gov/about-cancer/causes-prevention/risk/radiation/electromagnetic-fields-fact-sheet#r45
http://hintlink.com/power_density.php
https://www.itpro.co.uk/policy-legislation/34526/what-is-the-federal-communications-commission-fcc
https://roalddahl.fandom.com/wiki/Wonkavision


 

Because it'll consume a high amount of power compared to the power
it'll deliver to devices, 5G wireless power is, for the moment,
speculative. But if engineers can find more efficient ways to beam
electricity through the air, it may well be that Nikola Tesla's dream of
wireless power could be realized—over 100 years since his attempts
failed.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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