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Why Thermal Batteries Are India's Secret Weapon

Imagine storing sunlight in a box - that's essentially what thermal batteries do for India's energy grid. As the

country races toward its 500GW renewable energy target by 2030, thermal energy storage (TES) technologies

are emerging as the dark horse in Bharat's energy storage technology race. Unlike their lithium-ion cousins

that lose charge over time, thermal batteries keep 90%+ stored energy intact for weeks through phase-change

materials like molten salts.

The Cricket Match That Changed Everything

Remember when Chennai Super Kings installed India's first cricket stadium thermal battery in 2024? This

2MWh system now powers night matches using solar energy captured during practice sessions - a perfect

demonstration of India's homegrown energy solutions.

Market Trends That'll Make Your Chai Cooler

  15% CAGR growth: Thermal battery market projected to hit $1.2B by 2027

  45% cost advantage over lithium-ion for grid-scale storage

  70?C-900?C operational range meeting diverse industrial needs

Major players like Tata Power and ReNew Power are betting big. Tata's new 100MW thermal storage plant in

Gujarat can power 40,000 homes for 10 hours straight - equivalent to storing energy from 500,000 pressure

cookers!

From Lab to Dhaba: Real-World Applications

Steel Meets Storage

JSW Steel's flagship plant now uses waste heat recovery systems coupled with thermal batteries, reducing coal

consumption by 18% annually. Their secret sauce? A proprietary mix of recycled aluminum and silicon that

stores heat at 600?C.

The Solar-Wind Tango

India's first hybrid renewable park in Karnataka combines:

  200MW solar capacity

  150MW wind turbines

  Gigantic 500MWh thermal battery bank

This setup ensures 24/7 power supply even during monsoon cloud cover - something lithium batteries struggle
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with due to faster degradation cycles.

The Policy Playbook: Government's Thermal Thrust

Recent PLI schemes now include thermal storage under the Advanced Chemical Battery program, offering

18% capital subsidies for indigenous R&D. The Ministry of New and Renewable Energy (MNRE) recently

approved INR2,500 crore for demonstration projects using innovative TES materials like nano-enhanced

phase change composites.

Challenges: Not All Sunshine and Molten Salts

While thermal batteries show promise, they face:

  Material degradation after 5,000+ charge cycles

  25% higher installation costs vs conventional systems

  Limited skilled workforce for high-temperature maintenance

A recent IIT Madras study revealed that current TES systems lose 0.8% efficiency monthly due to material

corrosion - equivalent to losing one full day's storage capacity every year.

Global Eyes on Bharat's Thermal Tech

At the recent Bharat Battery Show 2025, thermal storage solutions accounted for 35% of exhibitors - up from

just 12% in 2023. Chinese firms like CATL are scrambling to partner with Indian startups, while German

engineering giants like Siemens have opened dedicated thermal R&D centers in Pune.

The Export Equation

India's thermal battery exports grew 170% YoY in Q1 2025, primarily shipping to:

  Saudi Arabia (42% share)

  Australia (27%)

  African nations (18%)

These markets particularly value India's cost-effective high-temperature storage solutions for desert solar

farms.

What's Cooking in Indian Labs?

IISc Bangalore's breakthrough in graphene-enhanced thermal fluids could push storage temperatures to

1,200?C - hot enough to melt steel! Meanwhile, a Pune-based startup claims their "thermal Lego" modular

units can be stacked like tiffin boxes for easy capacity scaling.

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