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Overview

The global immersion cooling fluids market was valued at $227.46 million in 2024 and is
expected to grow at a CAGR of 29.20%, reaching $2,947.97 million by 2034. This
market growth has been driven by the increasing demand for energy-efficient cooling
solutions in data centers, electronics, and electric vehicles. Immersion cooling fluids
offer advantages such as improved thermal management, reduced energy
consumption, and enhanced equipment longevity, which are essential in industries
facing rising power demands. Technological innovations, coupled with the need for
sustainable solutions to combat the environmental impact of traditional cooling methods,
are propelling market expansion. Strategic investments and advancements in fluid
formulations are further shaping the market, positioning immersion cooling fluids as a
key enabler for the future of high-performance computing and electronics.

Introduction of Immersion Cooling Fluids

The study conducted by BIS Research defines immersion cooling fluids as the
specialized liquids used in immersion cooling systems to efficiently manage the thermal
load of high-performance computing systems, data centers, and industrial applications.
Immersion cooling fluids are engineered for their superior thermal conductivity, dielectric
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properties, and long-term stability. Developing these fluids involves advanced
formulations that are both efficient in heat dissipation and sustainable, focusing on
reducing environmental impact.

The testing and analysis of immersion cooling fluids involve a variety of advanced
testing methods to measure performance metrics, including thermal conductivity,
dielectric strength, viscosity, and stability over time. These methods are crucial for
ensuring the fluid's efficiency, reliability, and compliance with industry standards.
Immersion cooling fluids are tested for their ability to maintain cooling efficiency in high-
density data centers, cloud computing infrastructures, and electric vehicle applications,
ensuring optimal thermal management of advanced systems.

Market Introduction

The global immersion cooling fluids market is rapidly expanding due to the growing
need for efficient cooling solutions in high-performance computing, data centers, and
electric vehicles. Immersion cooling, which involves submerging electronic components
in thermally conductive fluids, offers significant advantages over traditional air-based
cooling systems, such as reduced energy consumption, improved thermal management,
and enhanced equipment lifespan. As industries face increasing demands for
computational power and energy efficiency, immersion cooling fluids are becoming
essential for managing heat dissipation in high-density systems. The market includes a
range of advanced fluid formulations designed to optimize cooling performance, reduce
environmental impact, and support sustainable operations.

Industrial Impact

The global immersion cooling fluids market has been transforming industries such as
data centers, high-performance computing, and electric vehicles by offering energy-
efficient cooling solutions. Immersion cooling fluids enhance thermal management by
reducing the need for traditional air-based cooling, allowing for more compact and
efficient systems. This innovation is fostering collaboration among technology
developers, manufacturers, and energy providers, driving advancements in fluid
formulations and cooling technologies. The market's growth aligns with global
sustainability goals by reducing energy consumption and minimizing the environmental
impact of cooling systems. As demand for computational power and energy efficiency
increases, immersion cooling fluids are becoming integral in enabling high-density
operations while supporting energy conservation. This market plays a pivotal role in
driving technological innovation, promoting energy-efficient practices, and supporting

Immersion Cooling Fluids Market - A Global and Regional Analysis: Focus on Application, Product, and Country-L...


https://marketpublishers.com/report/industry/other_industries/immersion-cooling-fluids-market-a-global-n-regional-analysis-focus-on-application-product-n-country-level-analysis-analysis-n-forecast-2024-2034.html

. +357 96 030922
Market Publishers info@marketpublishers.com

the transition toward more sustainable cooling solutions across multiple industries.
The key players operating in the immersion cooling fluids market include FUCHS,
Lubrizol Corporation, 3M, Dow, Green Revolution Cooling, Inc., Submer, Solvay,
Engineered Fluids, Shell, Cargill, Incorporated, TotalEnergies, Valvoline Global
Operations, Castrol Limited, ENEOS Corporation, ERGON, INC. These companies are
focusing on strategic partnerships, collaborations, and acquisitions to enhance their
product offerings and expand their market presence.
Market Segmentation:
Segmentation 1: by Application

Data Center

Hyperscale

Colocation

Enterprise

Others

Electric Vehicles

Passenger Vehicles

Commercial Vehicles

Industrial Equipment

Energy and Power Generation Systems

Telecommunications

Military and Aerospace

Marine Power Systems
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Others

Data Center to Lead the Market (by Application)

The data center application is expected to lead the immersion cooling fluids market due
to several factors driving the adoption of advanced cooling technologies. With the
increasing demand for high-density computing, Al-driven workloads, and cloud-based
services, data centers are facing challenges in maintaining optimal temperature control
for high-performance servers and critical IT infrastructure. Immersion cooling fluids offer
a solution by providing superior heat dissipation and thermal management for modern,
high-performance systems, enabling data centers to handle growing computational
needs efficiently.

Segmentation 2: by Chemistry
Fluorocarbon-Based Immersion Cooling Fluids
Mineral Oil-Based Immersion Cooling Fluids
Synthetic Esters
Water-Based Fluids

Others

Fluorocarbon-Based Immersion Cooling Fluids to Lead the Market (by Chemistry)

Fluorocarbon-based immersion cooling fluids are expected to lead the immersion
cooling fluids market due to their exceptional thermal management properties, stability,
and widespread use in high-performance computing environments, particularly in data
centers, cloud computing, and high-density computing systems. Fluorocarbons,
including fluorinated ethers, fluorinated hydrocarbons, and fluoropolymer fluids, are well-
suited for cooling applications requiring high thermal conductivity, dielectric strength,
and system stability, critical factors in modern computing systems.

Segmentation 3: by Product
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Single-Phase Coolant

Two-Phase Coolant

Single-Phase Coolant to Lead the Market (by Product)

Single-phase coolants are expected to lead the immersion cooling fluids market due to
their simplicity, effectiveness, and cost-efficiency in cooling high-performance
electronics, especially in data centers and industrial applications. These fluids are
designed to circulate in a single-phase state, where the cooling fluid absorbs heat and
increases in temperature without changing phase (from liquid to gas).

Segmentation 4: by Region
North America: U.S. and Canada
Europe: Germany, France, U.K., Italy, Netherlands, Ireland, and Rest-of-Europe

Asia-Pacific: China, Japan, India, South Korea, Australia, and Rest-of-Asia-
Pacific

Rest-of-the-World: Latin America and Middle-East and Africa

The North America region is expected to dominate the immersion cooling fluids market
due to several key factors driving growth in this area. The region is home to some of the
largest data center operators, cloud service providers, and high-performance computing
(HPC) systems that demand efficient cooling solutions for high-density computing and
Al-driven workloads. As data centers continue to expand to accommodate the
increasing need for data storage and processing power, the adoption of immersion
cooling technologies is accelerating. Additionally, North American regulatory
frameworks are increasingly emphasizing energy efficiency and sustainability,
prompting industries to seek more eco-friendly and cost-effective cooling solutions. This
push toward sustainable practices is driving the adoption of non-toxic, biodegradable
immersion cooling fluids that meet environmental standards while maintaining high-
performance levels.

Recent Developments in the Global Immersion Cooling Fluids Market
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TotalEnergies' involvement in the Datacloud Global Congress from April 25-27,
2022, in Monaco, highlights the company’s strategic push into the immersion
cooling fluids market. By participating in this prestigious event, TotalEnergies
showcased its dedication to providing sustainable and energy-efficient cooling
solutions to meet the growing demands of the data center industry. Renowned
for its commitment to innovation and the energy transition, TotalEnergies is
increasingly focusing on the development of immersion cooling fluids designed
to optimize the thermal management of modern, high-performance data centers,
ensuring efficiency while supporting environmental sustainability. This emphasis
on eco-friendly solutions underscores the company’s alignment with the broader
industry shift toward more sustainable cooling technologies.

In March 2022, the announcement of Green Revolution Cooling, Inc. securing
$28 million to advance the development of its immersion cooling systems
highlights the growing recognition of the pivotal role that innovative immersion
cooling fluids play in the data center industry. Immersion cooling, which uses
specialized fluids to cool electronic components by submerging them, has been
rapidly gaining popularity as a highly efficient and environmentally sustainable
solution. This is especially true as the demand for higher data processing power
and improved energy efficiency continues to rise.

Demand - Drivers, Limitations, and Opportunities

Market Demand Drivers: Rising Enterprise Adoption of Data Center GPUs for High-
Performance Computing Applications

The growing use of GPUs for high-performance computing (HPC) applications is driving
the demand for advanced cooling solutions, making it a key factor for the growth of the
immersion cooling fluids market. GPUs, commonly used in data centers for Al
processing, machine learning, and big data analytics, generate significant amounts of
heat. Traditional air-cooling methods are often insufficient for managing the high thermal
load from these GPUs, making liquid cooling technologies, such as immersion cooling
fluids, more appealing. Immersion cooling fluids provide more efficient heat dissipation,
improving GPU performance and reliability while lowering energy consumption. As
enterprises increasingly deploy high-performance GPUs for their critical applications,
the demand for efficient, high-capacity cooling solutions such as immersion cooling
fluids will continue to grow, fueling market expansion.
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High-performance computing (HPC) plays a pivotal role in addressing the rapid rise in
global data production, which is projected to reach 181 zettabytes by 2025. With the
continued evolution of computing for data-intensive applications, HPC is essential for
efficiently processing and analyzing vast amounts of data. HPC is applied in diverse
sectors such as climate monitoring, sustainable transportation, cybersecurity, and
scientific research, driving innovations in various fields. Europe's investments in
exascale supercomputers, such as JUPITER, are expected to be operational by 2024,
further strengthening its technological leadership. These investments are integral to
Europe’s digital transformation and resilience. As HPC applications advance,
innovative cooling solutions, such as immersion cooling fluids, become critical for
managing the substantial heat generated by these high-performance systems.

Market Challenges: Increased Costs Arising from System Failures and Fluid Leaks

One significant restraint in the immersion cooling fluids market has been the increased
costs associated with system failures and fluid leaks. Suppose an immersion cooling
system malfunctions or a fluid leak occurs. In that case, it can lead to substantial
downtime and damage to critical electronic components, especially in industries such as
data centers, where performance and uptime are paramount. Repairing or replacing
damaged equipment due to fluid leakage can be costly, not only in terms of immediate
repairs but also in terms of lost productivity and potential data loss.

Additionally, the need for specialized maintenance and the replacement of cooling fluids
further adds to the operational costs. These risks discourage some companies from
adopting immersion cooling solutions, especially those operating under tight budget
constraints or in industries with high-reliability requirements.

Market Opportunities: Global Expansion of Renewable Energy Projects

The global expansion of renewable energy projects presents a significant opportunity for
the immersion cooling fluids market. As renewable energy sources such as wind, solar,
and hydroelectric power continue to grow, the need for efficient cooling solutions for
power generation equipment also rises. Immersion cooling fluids, known for their
superior heat management capabilities, can play a crucial role in enhancing the
performance and reliability of renewable energy systems. By providing efficient thermal
management for energy storage and conversion systems, immersion cooling fluids
support the sustainability and scalability of renewable energy infrastructure, driving
further adoption in this expanding sector.
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According to the International Energy Agency (IEA), renewable energy consumption
across the power, heat, and transport sectors is projected to grow by nearly 60%
between 2024 and 2030, based on the main-case forecast. This growth will increase the
share of renewables in total energy consumption to approximately 20% by 2030, up
from 13% in 2023. Most of this rise in consumption will come from electricity generation
from renewable sources, accounting for more than three-quarters of the overall
increase. This trend is driven by continued policy support in over 130 countries, falling
costs, and the growing adoption of electricity for road transport and heat pumps.

How can this report add value to an organization?

This report can add value to an organization in several ways. Some of these are given
here:

Product/Innovation Strategy: The product segment of the immersion cooling fluids
market highlights various applications across industries, such as data centers, high-
performance computing, and electric vehicles. It includes advanced cooling fluids
designed to efficiently manage heat dissipation in compact, high-density systems. Key
technologies involve specially formulated thermally conductive fluids, which improve
cooling efficiency and reduce energy consumption. As the demand for energy-efficient,
sustainable cooling solutions rises, the immersion cooling fluids market could present a
high-growth opportunity driven by innovations in fluid technology and the need for
optimized thermal management in increasingly powerful electronic systems.

Growth/Marketing Strategy: The global immersion cooling fluids market is rapidly
expanding, offering substantial opportunities for both established and emerging market
players. Key strategies covered include mergers and acquisitions, product launches,
partnerships, collaborations, and business expansions. Companies in this market tend
to focus on product innovation and development to maintain and strengthen their market
position.

Competitive Strategy: The report profiles key players in the immersion cooling fluids
market, including technology providers. It offers a comprehensive view of the
competitive landscape, including partnerships, agreements, and collaborations, helping
readers identify untapped revenue opportunities in the market.

Research Methodology

Factors for Data Prediction and Modeling
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The base currency considered for the market analysis is US$. Considering the
average conversion rate for that particular year, currencies other than the US$
have been converted to the US$ for all statistical calculations.

The currency conversion rate has been taken from the historical exchange rate
of the Oanda website.

Nearly all the recent developments from January 2022 to February 2025 have
been considered in this research study.

The information rendered in the report is a result of in-depth primary interviews,
surveys, and secondary analysis.

Where relevant information was not available, proxy indicators and extrapolation
were employed.

Any economic downturn in the future has not been taken into consideration for
the market estimation and forecast.

Technologies currently used are expected to persist through the forecast with no
major technological breakthroughs.

Market Estimation and Forecast

This research study involves the usage of extensive secondary sources, such as
certified publications, articles from recognized authors, white papers, annual reports of
companies, directories, and major databases to collect useful and effective information
for an extensive, technical, market-oriented, and commercial study of the global
immersion cooling fluids market.

The market engineering process involves the calculation of the market statistics, market
size estimation, market forecast, market crackdown, and data triangulation (the
methodology for such quantitative data processes has been explained in further
sections). The primary research study has been undertaken to gather information and
validate the market numbers for segmentation types and industry trends of the key
players in the market.

Primary Research
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The primary sources involve industry experts from the immersion cooling fluids market
and various stakeholders in the ecosystem. Respondents such as CEOs, vice
presidents, marketing directors, and technology and innovation directors have been
interviewed to obtain and verify both qualitative and quantitative aspects of this research
study.

The key data points taken from primary sources include:
validation and triangulation of all the numbers and graphs
validation of reports segmentation and key qualitative findings
understanding the competitive landscape
validation of the numbers of various markets for market type

percentage split of individual markets for geographical analysis

Secondary Research

This research study involves the usage of extensive secondary research, directories,
company websites, and annual reports. It also makes use of databases, such as
Hoovers, Bloomberg, Businessweek, and Factiva, to collect useful and effective
information for an extensive, technical, market-oriented, and commercial study of the
global market. In addition to the data sources, the study has been undertaken with the
help of other data sources and websites, such as the Census Bureau, OICA, and
ACEA.

Secondary research was done to obtain crucial information about the industry’s value
chain, revenue models, the market’s monetary chain, the total pool of key players, and
the current and potential use cases and applications.

The key data points taken from secondary research include:

segmentations and percentage shares

data for market value
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key industry trends of the top players of the market

gualitative insights into various aspects of the market, key trends, and emerging
areas of innovation

guantitative data for mathematical and statistical calculations

Key Market Players and Competition Synopsis
The companies profiled in the immersion cooling fluids market have been selected
based on inputs gathered from primary experts and analyzing company coverage,
product portfolio, and market penetration.
Some of the prominent names in this market are:

FUCHS

Lubrizol Corporation

3M

Dow

Green Revolution Cooling, Inc.

Submer

Solvay

Engineered Fluids

Shell

Cargill, Incorporated

TotalEnergies
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Valvoline Global Operations
Castrol Limited

ENEOS Corporation
ERGON, INC.

Companies not a part of the aforementioned pool have been well represented across
different sections of the report (wherever applicable).
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Executive Summary
Scope and Definition

1 MARKET: INDUSTRY OUTLOOK

1.1 Immersion Cooling Fluids Market: Current and Future
1.1.1 Advancements in Heat Transfer Fluids and Next-Generation Materials
1.1.2 Increase in Electric Vehicle Sales
1.1.3 Integration with Renewable Energy Solutions
1.2 Supply Chain Overview
1.2.1 Value Chain Analysis
1.2.2 Who Supplies Whom for Immersion Cooling Fluids Market
1.3 Research and Development Review
1.3.1 Patent Filing Trend (by Country and Company)
1.4 Regulatory Landscape
1.4.1 Government Regulations Impacting Immersion Cooling Fluids
1.4.2 Environmental Regulations for Fluids and Their Impact
1.4.3 Future Policy Changes and Recommendations
1.5 Immersion Cooling Fluids Product Specification Overview (by Applications)
1.6 Immersion Cooling Fluids Chemistry and Composition
1.6.1 Chemical Properties of Immersion Cooling Fluids
1.6.2 Thermal Conductivity and Heat Transfer Characteristics
1.6.3 Fluid Stability and Longevity
1.6.4 Environmental and Safety Considerations
1.6.5 Viscosity, Density, and Other Performance Specifications
1.7 PFAS Ban Scenario
1.7.1 Impact of PFAS on Immersion Cooling Fluids
1.7.2 Future Policy Changes and Recommendations
1.7.3 3M's Response to the PFAS Ban and Its Impact on the Immersion Cooling Fluids
Market
1.8 Market Dynamics: Overview
1.8.1 Market Drivers
1.8.1.1 Rising Enterprise Adoption of Data Center GPUs for High-Performance
Computing Applications
1.8.1.2 Increasing Focus on Retrofitting and Brownfield Projects
1.8.2 Market Restraints
1.8.2.1 Increased Costs Arising from System Failures and Fluid Leaks
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1.8.2.2 Negative Environmental Concerns about Fluorocarbons
1.8.3 Market Opportunities

1.8.3.1 Global Expansion of Renewable Energy Projects

1.8.3.2 Advancements in 5G and 6G Technologies

2 APPLICATION

2.1 Application Summary
2.2 Immersion Cooling Fluids Market (by Application)
2.2.1 Data Centers
2.2.1.1 Hyperscale Data Center
2.2.1.2 Enterprise Data Center
2.2.1.3 Colocation Data Center
2.2.1.4 Others
2.2.2 Electric Vehicles
2.2.2.1 Passenger Vehicles
2.2.2.2 Commercial Vehicles
2.2.3 Industrial Equipment
2.2.4 Energy and Power Generation Systems
2.2.5 Telecommunications
2.2.6 Military and Aerospace
2.2.7 Marine Power Systems
2.2.8 Others

3 PRODUCTS

3.1 Product Summary

3.2 Immersion Cooling Fluids Market (by Chemistry)
3.2.1 Fluorocarbon-Based Immersion Cooling Fluids
3.2.2 Mineral Oil-Based Immersion Cooling Fluids
3.2.3 Synthetic Esters
3.2.4 Water-Based Fluids
3.2.5 Others

3.3 Immersion Cooling Fluids Market (by Product Type))
3.3.1 Single-Phase Coolant
3.3.2 Two-Phase Coolant

4 REGIONS
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4.1 Immersion Cooling Fluids Market (by Region)
4.2 North America
4.2.1 Market
4.2.1.1 Key Market Participants in North America
4.2.1.2 Business Drivers
4.2.1.3 Business Challenges
4.2.2 Application
4.2.3 Product
4.2.4 North America (by Country)
4.2.4.1U.S.
4.2.4.1.1 Application
4.2.4.1.2 Product
4.2.4.2 Canada
4.2.4.2.1 Application
4.2.4.2.2 Product
4.3 Europe
4.3.1 Market
4.3.1.1 Key Market Participants in Europe
4.3.1.2 Business Drivers
4.3.1.3 Business Challenges
4.3.2 Application
4.3.3 Product
4.3.4 Europe (by Country)
4.3.4.1 U.K.
4.3.4.1.1 Application
4.3.4.1.2 Product
4.3.4.2 Germany
4.3.4.2.1 Application
4.3.4.2.2 Product
4.3.4.3 France
4.3.4.3.1 Application
4.3.4.3.2 Product
4.3.4.4 Italy
4.3.4.4.1 Application
4.3.4.4.2 Product
4.3.4.5 Netherlands
4.3.4.5.1 Application
4.3.4.5.2 Product
4.3.4.6 Ireland
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4.3.4.6.1 Application
4.3.4.6.2 Product
4.3.4.7 Rest of Europe
4.3.4.7.1 Application
4.3.4.7.2 Product
4.4 Asia-Pacific
4.4.1 Market
4.4.1.1 Key Market Participants in Asia-Pacific
4.4.1.2 Business Drivers
4.4.1.3 Business Challenges
4.4.2 Application
4.4.3 Product
4.4.4 Asia-Pacific (by Country)
4.4.4.1 China
4.4.4.1.1 Application
4.4.4.1.2 Product
4.4.4.2 Japan
4.4.4.2.1 Application
4.4.4.2.2 Product
4.4.4.3 India
4.4.4.3.1 Application
4.4.4.3.2 Product
4.4.4.4 South Korea
4.4.4.4.1 Application
4.4.4.4.2 Product
4.4.4.5 Australia
4.4.4.5.1 Application
4.4.4.5.2 Product
4.4.4.6 Rest-of-Asia-Pacific
4.4.4.6.1 Application
4.4.4.6.2 Product
4.5 Rest-of-the-World
4.5.1 Market

4.5.1.1 Key Market Participants in Rest-of-the-World

4.5.1.2 Business Drivers
4.5.1.3 Business Challenges
4.5.2 Application
4.5.3 Product
4.5.4 Latin America
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4.5.4.1 Application
4.5.4.2 Product
4.5.5 Middle East and Africa
4.5.5.1 Application
4.5.5.2 Product

5 MARKETS - COMPETITIVE BENCHMARKING & COMPANY PROFILES

5.1 Next Frontiers
5.1.1 Market Share Analysis
5.1.2 Competitive Benchmarking
5.2 Product Pricing Trends and Analysis
5.2.1 Factors Influencing Immersion Cooling Fluids Pricing
5.2.2 Cost-Benefit Analysis of Immersion Cooling Fluids vs. Traditional Cooling
Methods
5.3 Key End User Companies for Immersion Cooling Fluids
5.4 Competitor Benchmarking
5.4.1 Key Competitors in Immersion Cooling Fluids Market (by Application)
5.4.2 Innovative Products and Next-Generation Immersion Cooling Fluids
5.5 Startup Analysis
5.5.1 New Entrants in the Immersion Cooling Fluids Market
5.6 Company Profiles
5.6.1 FUCHS
5.6.1.1 Overview
5.6.1.2 Top Products/Product Portfolio
5.6.1.3 Top Competitors
5.6.1.4 End-Use Applications
5.6.1.5 Key Personnel
5.6.1.6 Analyst View
5.6.1.7 Market Share, 2023
5.6.2 The Lubrizol Corporation
5.6.2.1 Overview
5.6.2.2 Top Products/Product Portfolio
5.6.2.3 Top Competitors
5.6.2.4 End-Use Applications
5.6.2.5 Key Personnel
5.6.2.6 Analyst View
5.6.2.7 Market Share, 2023
5.6.33M
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