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aworld where excess solar energy gets stored in giant thermoses instead of lithium batteries. That's essentially
what thermal energy grid storage (TEGS) brings to the clean energy party. As renewable energy adoption
accelerates globally, utilities are scrambling to find grid-scale storage solutions that don't break the bank or
rely on rare minerals. Enter thermal storage - the old-school physics concept that's suddenly looking very
futuristic.

Why Thermal Storage Is Heating Up
The global thermal energy storage market is projected to reach $12.5 billion by 2027 (MarketsandMarkets,
2023). But what's fueling this growth? Let's break it down:

The duck curve dilemma: Solar farms produce surplus energy at noon that often goes unused
Lithium limitations: Battery costs remain high and mineral supply chains are unstable
Industrial heat demand: 74% of industrial energy consumption involves thermal processes (IEA, 2022)

How TEGS Works (No PhD Required)
Imagine baking a potato in foil - it stays warm long after removing it from the oven. Thermal storage systems
use similar principles but on an industrial scale:

Excess electricity heats storage media (molten salt, rocks, or ceramics)
Insulated containers preserve temperatures up to 1,5007C
Stored heat converts back to electricity via steam turbines when needed

Real-World Applications Turning Up the Heat
While thermal energy grid storage sounds theoretical, several projects are already delivering results:

1. The"Solar Battery" in Arizona

Salt River Project's 100MW molten salt storage system acts like a thermal battery for its solar farm. During
cloudy days, the molten salt (maintained at 5657?C) provides 10 hours of continuous power - enough to supply
75,000 homes.

2. lceland's Volcanic Vaults

Using their abundant geothermal energy, Icelanders store excess heat in underground basalt formations. It's
like having Earth's crust as a giant thermal battery - a solution so elegantly simple it makes you wonder why
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we didn't think of it sooner.

The Secret Sauce: Materials Matter
Recent advancements in storage media are revolutionizing TEGS efficiency:

Material
Temperature Range
Cost/Tonne

Molten Salt
290-565?C
$800-$1,200

Graphite Blocks
Up to 1,5007C
$6,000-$8,000

Recycled Ceramics
700-1,2007C
$150-$300

Startups like Antora Energy are now using carbon blocks - essentially supercharged charcoal briquettes - that
achieve 95% round-trip efficiency. That's better than most lithium-ion batteries!

Challenges: Not All Sunshine and Rainbows
Before we crown thermal energy grid storage as the ultimate solution, let's address the elephant in the power
plant:

Heat loss over time (though modern systems lose

Web: https://www.sphoryzont.edu.pl
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