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Heating is one of the greatest uses of energy in human society today. Where we once burned logs to stave off
the brutal winter chill, now we lean on gas and electricity to warm our homes and keep us safe and toasty. In
some colder climates, like the UK, heating can make up 60-80% of total domestic energy demands.

However, there are alternative ways to provide heating. Using wind energy to directly provide heat could be
key inthisarea, using avariety of interesting methods that could have some unique niche applications.

If one headline has become repetitive and boring over the last two years, it&#8217;s rising gas and electricity
prices. That has left millions around the world paying more than ever to heat their homes. Sustainable sources
of energy at the home scale can offset this to a degree, for those that rely on electric heating methods--whether
through resisistive means or via heat pumps. Of course, in the coldest of winters, common home solar panels
are sadly at their lowest output, providing weak savings at best.

These issues have shed new light on aternative methods of heating homes in a clean, renewable fashion. In
particular, wind energy can be used for heating if properly employed. The most obvious solution is indirect,
whereby a wind generator provides electricity to run conventional electric heating. However, more interesting
are the direct methods, which can be cheaper and more energy efficient in some cases.

A fluid-brake windmill is a remarkably simple device, mechanically-speaking. It could have been used for
heating in early Industrial times had someone thought up the idea back then. However, they first gained
prominence as certain enterprising individuals in Denmark experimented with the technology in the 1970s.
The country was wracked by the globa oil crisis, as it depended on a reliable supply for heating. When oil
prices skyrocketed, alternatives quickly became attractive.

It bears noting that this concept is mostly applicable for those in rural areas with space to spare.
They&#8217;re aso places where the wind is likely to be more available. Plus, unlike built-up areas,
it&#8217;s easier to build a bigger turbine that is more capable. Small or low wind turbines typicaly perform
poorly, particularly in crowded urban areas. However, for a rura property with ample space and limited
connection to grid utilities, a wind-to-heat device could work well.

The early Danish design known as the Calorius Type 37 is a good example of a typical wind-to-heat setup.
With a5 m rotor and a 9 m height, it was capable of producing 3.5 kW of heat during a 11 m/s breeze. A pair
of these unit would be capable of heating a medium-sized house.

In comparison, the more advanced LO-FA design from the 1980s demonstrated just how potent a wind-to-heat

system could be. With a mighty 12-meter rotor on a 20 meter tower, it was capable of generating an estimated
90 kW of heat with wind blowing at 14 m/s. It notably used higher-resistance hydraulic oil for the fluid brake,
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rather than water in most other designs. The heat was then transferred to water for distribution. With so much
heating capacity, the LO-FA could conceivably heat several homes, suggesting large wind-to-heat units could
beideal for off-grid communes or family farms.

Of course, the wind doesn& #8217;t blow all the time, so heat storage is often necessary if relying on such
systems. The simplest way to do thisis to combine a wind-to-heat system with alarge tank of water to act asa
heat storage reservoir. Dutch systems often relied on storage tanks with 10,000 to 20,000 liters of water on
hand. This would provide enough storage to get through cold times with minimal wind with storage taking up
roughly the same amount of space as a small swimming pool.

Alternatively, heat pumps can be of great benefit in this area, too. A fluid brake system may convert
somewhere up to 90% of the wind energy captured into heat in the fluid. A heat pump, on the other hand, can
be 300% efficient or more. Thisis because rather than converting the wind energy directly into heat, the wind
energy isinstead moving heat from one place to another instead.

There&#8217;s nothing particularly fancy involved in building such a system. One can merely take an
existing electrical heat pump, and remove the motor, replacing the mechanica drive with the output of awind
turbine. Some gearing may be required to match the two, but fundamentally, that& #8217;s al that is required.
This is generally more efficient than using a wind turbine to generate electricity that then turns an electric
motor to run the heat pump indirectly.

Wind-to-heat systems relying on heat pumps are even more niche than their fluid-brake cousins. However,
early research suggests that they could be a remarkably cheap and efficient way of generating heat directly
from wind energy. Practical concerns may limit them to use in off-grid communities or other niche
applications, but nonethel ess, the thermodynamics check out.
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