
SOLAR ENERGY WITH SAND
STORAGE

By combining sand heat storage with other

technologies like solar battery storage and green

hydrogen systems, we can create a more resilient

and sustainable energy infrastructure. Key

Takeaways As the world seeks innovative solutions

to combat climate change and transition to

renewable energy sources, sand heat storage

presents a promising and 

To date, most applications of solid sand particle

thermal energy storage (TES) replace molten-salt in

concentrated solar power (CSP) systems for

long-duration energy storage for electric power (Ma 

Desert sand samples were thermally analyzed and

their suitability for use as sensible heat thermal

energy storage (TES) media is evaluated. Mass loss

during heating was monitored with a thermal 
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SOLAR ENERGY WITH SAND
STORAGE

Capable of storing 100 MWh of thermal energy from

solar and wind sources, it will enable residents to

eliminate oil from their district heating network,

helping to cut emissions by nearly 70

We present the first experimental study of sand-bed

thermal energy storage conducted in a region with

extended freezing period. The study was carried out

on a home situated in Palmer, Alaska, 61.6? N, and

149.1? W. The home is equipped with evacuated

tube solar thermal collectors that are connected to a

seasonal sand-bed solar thermal energy storage

system. Fourteen weeks a?|

Heating Buildings with Solar Energy Stored in Sand.

Polar Night Energy, a startup in Finland, has

developed technology for warming up buildings with

solar-generated heat stored in sand.  "Sand

provides four times the energy storage capacity of

water," Eronen says. "Sand is efficient, nontoxic,

portable, and cheap!" Figure 3. Markku Ylonen 
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The performance of frequently used natural energy

storage materials such as sand, sandstone, gravel,

rocks, pebbles, limestone, clay, soil, bricks, quartz,

reinforced concrete and water are reviewed.  Water

can also be mixed with pebbles or sand to provide

large-scale energy storage for solar applications

[30, 31].

Polar Night Energy in Finland has developed the

world's first commercial sand-based heat storage

battery system, potentially providing a solution to

sustainably supplying year-round heat and

electricity.  The battery technology upscales solar

and wind energy by converting electricity to heat

and storing it for use when needed. The 

Finnish startup Polar Night Energy and local Finnish

utility Vatajankoski have together built the world's

first commercial sand-based, high-temperature heat

storage system that can be powered by 
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A pumped storage project under development in

Montana would have a capacity of 400 MW and an

estimated annual energy generation of 1,300 GWh.

And flow batteries have a global market estimated

by a research firm at $289 million in 2023. For

seasonal energy storage, hydrogen storage in salt

caverns is an option.

The research team comprises scientists from the

Dalarna University in Sweden, Finnish sand storage

system provider Polar Night Energy Oy, and

Sweden-based solar thermal specialist Absolicon

Solar 

The article focuses on the emerging technology of

sand energy storage, which utilizes sand as a

medium to store renewable energy. It explains that

a pile of sand is used to absorb excess electricity

generated from renewable sources like wind and

solar power.  Renewable energy sources such as

solar and wind are changing the way we power 
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Solar Thermal Energy Storage: Salt, Sand, Brine

and Electrons. Craig Turchi. Group Manager,

Thermal Energy Science & Technologies.  a?c Core

of the project is 900?C thermal energy storage

(TES) using sand. a?c Technology leverages

fossil-energy expertise throughout supply chain,

including workforce.

Sand battery technology has emerged as a

promising solution for heat/thermal energy storing

owing to its high efficiency, low cost, and long

lifespan. This innovative technology utilizes the

copious and widely available material, sand, as a

storage medium to store thermal energy. The sand

battery works on the principle of sensible heat

storage, which means that the thermal a?|

Researchers have successfully demonstrated that

desert sand from the UAE could be used in

concentrated solar power (CSP) facilities to store

thermal energy up to 1000?C. The research project 

(C) 2026 Solar Energy Resources 5 / 9 Web: https://www.gebroedersducaat.nl



SOLAR ENERGY WITH SAND
STORAGE

This paper presents a new open-source modeling

package in the Modelica language for particle-based

silica-sand thermal energy storage (TES) in heating

applications, available at https://github 

Off-grid solar bench with wireless charging and

Wi-Fi, And more. Also on the rise: Developing

hydrogen fuel from iron-rich rocks. Off-grid solar

bench with wireless charging and Wi-Fi, And more. 

DOE funds heated sand energy storage project pilot

A modeled commercial-scale project storing energy

in heated sand could produce 135 MW of power 

Now, sand-based energy storage has reached a

new frontier: individual homes. Companies like

Batsand are currently offering heat batteries that

bring hot and fresh sand directly to your door.

Seems you can get just about anything delivered

these days.  Drake Landing Solar Community got a

record-breaking 96% of their yearly heating from

solar 

(C) 2026 Solar Energy Resources 6 / 9 Web: https://www.gebroedersducaat.nl



SOLAR ENERGY WITH SAND
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In 2022, Polar Night Energy switched on the world's

first commercial sand-based, high-temperature heat

storage system in the Finnish city of Kankaanpaa,

with 100 kW of heating power and 8 MWh 

The first commercial sand-based thermal energy

storage system in the world has started operating in

Finland, developed by Polar Night Energy. Polar

Night Energy's system, based on its patented

technology, has gone a?|

We present the first experimental study of sand-bed

thermal energy storage conducted in a region with

extended freezing period. The study was carried out

on a home situated in Palmer, Alaska, 61.6? N, and

149.1? W. The home is a?|
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The difference with the "sand battery" in Finland

from Polar Night Energy (PNE) is they use the

excess electricity from solar and wind farms and run

it through resistance heatersa??nothing fancy 

In the quest for a sustainable energy future, the

challenge of integrating renewable energy sources

like solar and wind into the grid has been

paramount. These sources, while abundant and

clean, suffer from intermittency a?? their energy is

not always available when needed. The Rising Stars

of Thermal Energy Storage: Sand and Bricks

The agreement also includes a 12 MW / 12MW-hr

(12 MW capacity for 1 hour) battery energy storage

system ("BESS"). The battery storage will add more

capabilities to better serve the GRU grid with ramp

rate smoothing and shifting the time when clean

energy is supplied. The project is called the Sand

Bluff Solar Project.
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The 13MWh system is scheduled to come online in

the second half of 2024, covering about 20% of

IGI's energy consumption and making renewable

energy available to it around the clock. Sand-based

energy storage was in the a?|

Thermal energy storage is one solution. One

challenge facing solar energy is reduced energy

production when the sun sets or is blocked by

clouds. Thermal energy storage is one solution. 

Single-tank thermocline systems store thermal

energy in a solid mediuma??most commonly, silica

sanda??located in a single tank. At any time during

operation 

Patented technology developed and prototyped at

NREL reveals how heaters powered by renewable

energy sources like wind and solar can raise the

temperature of sand particles to the desired

temperature.  and Muhammad Ashrafa??exploring

the use of superheated sand for long-duration

energy storage stand next to a prototype device.

Photo by Joe 
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