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Flywheel Energy Storage System Market to
Reach USD 1474.35 Million, With CAGR of 15%
by 2032 | Stornetic, Energiestro

The surging demand for consumer UPS
represents a pivotal driver that

significantly shapes the dynamics of the
Flywheel Energy Storage System Market.

Flywheel Energy Storage System Market
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NEW YORK, NY, UNITED STATES, May 3,

2025 /EINPresswire.com/ -- Elywheel
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The Flywheel Energy Storage System
Market industry is projected to grow
from USD 494.13 million in 2024 to
USD 1474.35 million by 2032, exhibiting
a compound annual growth rate (CAGR) of 15% during the forecast period (2024 - 2032).

Market Size in USD Mn

Global Flywheel Energy Storage System Market
Overview

As the world accelerates toward decarbonization and energy efficiency, advanced energy storage
technologies have become central to grid stability and renewable integration. Among these, the
Flywheel Energy Storage System (FESS) stands out for its unique mechanical approach to storing
electricity—by converting it into kinetic energy. Unlike chemical batteries, flywheels offer high
power density, fast response times, long operational life, and low maintenance requirements.
These features are increasingly appealing to a variety of sectors, from utility-scale grids to data
centers and transportation systems. As a result, the global Flywheel Energy Storage System
market is witnessing a steady rise, underpinned by growing demand for resilient and sustainable
power infrastructure.
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Market Dynamics: Growth Catalysts and Restraints

One of the major drivers of the flywheel market is its ability to provide instantaneous power
output and high cycle life—making it ideal for applications like frequency regulation,
uninterruptible power supplies (UPS), and regenerative braking systems. With power systems
becoming more dynamic due to the proliferation of solar and wind power, flywheels are well-
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suited for smoothing out intermittent supply and enhancing power quality.

Additionally, the increasing focus on microgrids and distributed energy systems, particularly in
remote and off-grid areas, is fueling demand. Governments and private players are investing in
pilot projects and small-scale implementations to explore the full potential of FESS.

However, despite these advantages, the market faces notable challenges. The high initial capital
cost and relatively lower energy storage capacity compared to chemical batteries limit its
competitiveness in long-duration storage applications. Moreover, lack of awareness and limited
commercial scale-up in many regions hinder broader adoption.
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Technological Advancements: Materials and Integration

Recent advancements in magnetic bearings, vacuum containment, and composite rotors are
significantly enhancing the efficiency, safety, and durability of modern flywheel systems. Use of
carbon-fiber composites, in particular, allows for higher rotational speeds and lower energy
losses.

Moreover, the integration of flywheels with power electronics and smart grid infrastructure is

expanding their functionality. Flywheels can now be seamlessly coupled with solar PV or wind
turbines to rapidly respond to voltage and frequency fluctuations. These innovations are helping



reposition FESS not just as a niche solution but as a core component of hybrid energy systems.
Regional Insights: North America and Europe Lead, Asia-Pacific Rises

North America remains a dominant player in the flywheel market, especially due to strong
deployment in data centers and defense applications, as well as frequency regulation services
for grid operators. The United States, in particular, has seen successful implementations through
companies like Amber Kinetics and Beacon Power.

In Europe, flywheels are increasingly being adopted in railway networks for regenerative braking
and in industrial power quality systems. Stringent emissions regulations and clean energy
mandates are encouraging the use of non-chemical storage solutions.

Meanwhile, Asia-Pacific is emerging as a promising market, driven by electrification efforts in
countries like India and China. Japan is also investing in flywheel systems as part of its energy
resilience and disaster-preparedness initiatives.
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Applications: Beyond Traditional Energy Storage

The versatility of FESS is reflected in its diverse applications. In transportation, flywheels are used
in hybrid buses and light rail systems to recover braking energy and enhance fuel efficiency. In
industrial settings, they offer voltage support and UPS functions for manufacturing facilities,
semiconductor fabs, and healthcare centers.

Another growing segment is aerospace and defense, where the ruggedness, rapid response, and
minimal maintenance needs of flywheels are particularly valuable in remote bases and critical
operations.

Competitive Landscape and Market Outlook

The Flywheel Energy Storage System market features a mix of established players and innovative
startups. Key companies include Beacon Power, Amber Kinetics, Piller Power Systems, OXTO
Energy, and Calnetix Technologies. These firms are focused on R&D, expanding application
portfolios, and forming partnerships with utilities and system integrators.

Looking forward, the market is expected to grow at a steady CAGR, driven by increasing demand

for high-performance, environmentally friendly storage options. While FESS is unlikely to replace

lithium-ion batteries in all contexts, its niche strengths position it well for complementary roles in
hybrid energy systems, especially where reliability, speed, and durability are critical.
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Conclusion: Spinning Toward a Sustainable Future

The Flywheel Energy Storage System market is evolving rapidly, offering a compelling alternative
in the broader energy storage ecosystem. As smart grids, electrified transport, and industrial
automation continue to reshape energy demand profiles, FESS will play a key role in ensuring
stability, speed, and sustainability. With ongoing innovation and increasing deployment across
diverse sectors, the flywheel's moment in the energy revolution is just beginning.
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