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The rapid growth of AI, accelerated computing, and high-density 
server architectures is driving unprecedented adoption of  
direct-to-chip liquid cooling across the data center industry. 
While much attention is given to processors, cooling hardware, 
and thermal performance, one critical component often receives 
less consideration: the coolant itself.

For many operators, fluid is viewed as a static utility that is 
installed during commissioning and expected to perform 
indefinitely. In reality, heat transfer fluids are dynamic system 
components that require the same discipline and oversight as 
any other critical infrastructure asset. The long-term reliability of 
liquid cooling systems depends not only on equipment design, 
but also on how the fluid is selected, commissioned, monitored, 
maintained, and ultimately replaced.

As liquid cooling becomes foundational to modern data 
center operations, developing a comprehensive fluid lifecycle 
management strategy is becoming a key element of risk 
mitigation and operational excellence.

Fluid Management Begins Before the First Fill

Effective fluid lifecycle management starts long before a system 
goes into service.

Design decisions made during the planning phase can 
significantly influence long-term fluid health and system reliability. 
Material compatibility should be carefully reviewed to ensure all 
wetted components can operate successfully with the intended 
coolant. Pump selection should account for fluid properties 
such as viscosity, density, and operating temperature ranges. 
Expansion tanks must be appropriately sized to accommodate 
thermal expansion, while filtration systems should be designed 
to protect sensitive cold plates and microchannel structures from 
particulate contamination.

Perhaps most importantly, engineers should include provisions 
for representative fluid sampling. Access points that allow safe 
and reliable sample collection make future monitoring and 
diagnostics far easier and more accurate.

A well-designed system creates the foundation for successful 
fluid management throughout its operational life.

Commissioning Sets the Stage for  
Long-Term Success

Many fluid-related challenges observed can often be traced  
back to improper commissioning practices.

After construction, cooling loops should be thoroughly flushed 
to remove debris, fabrication residues, and installation 
contaminants. Purified water, such as deionized (DI) or reverse 
osmosis (RO) water, is commonly used for flushing because tap 
water may introduce hardness, chlorides, sulfates, and other 
contaminants that can negatively impact fluid performance.

Once flushing is complete, systems should be drained as 
thoroughly as possible before being charged with coolant. 
Residual water left in the system can unintentionally dilute the 
fluid and alter critical parameters such as inhibitor and  
glycol concentrations.

Filtration during filling is also beneficial for removing construction 
debris and contaminants introduced during installation. Equally 
important is proper air removal. Entrained air can contribute to 
corrosion, foaming, pump cavitation, and reduced heat transfer 
performance if not effectively eliminated during startup.

Establishing a baseline fluid analysis shortly after commissioning 
provides an important reference point for future maintenance 
activities and helps verify that the system entered operation in 
optimal condition.

Figure 1: Fluid Lifecycle Management Framework
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Monitoring Fluid Health During Operations

Unlike mechanical equipment, the condition of a fluid cannot 
always be determined through visual inspection alone. Ongoing 
monitoring is essential to understanding how a cooling system 
is performing and identifying issues before they become 
operational risks.

Several parameters should be evaluated throughout the fluid’s 
service life:

•	 Propylene glycol concentration

•	 pH

•	 Corrosion inhibitor levels or reserve alkalinity

•	 Presence of dissolved metals

•	 Particulate contamination

•	 Visual appearance

A change in fluid appearance may serve as an early indicator 
that investigation is needed. Cloudiness, suspended solids, 
discoloration, or unexpected changes in color can signal 
contamination, corrosion activity, or degradation processes 
occurring within the system.

At the same time, laboratory testing remains the most reliable 
method for evaluating fluid condition and determining whether 
corrective action is warranted. While inline sensors and 
monitoring technologies continue to evolve and provide  
valuable trend data, maintenance decisions should ultimately  
be supported by analytical testing performed on 
representative samples.

Regular testing allows operators to identify developing  
issues before they affect cooling performance or damage 
expensive infrastructure.

Managing Degradation Before It  
Becomes a Problem

All glycol-based heat transfer fluids experience some degree  
of oxidation and degradation during normal operation.  
Exposure to heat, oxygen, and metallic surfaces gradually 
produces degradation byproducts that consume inhibitor 
packages and change the chemistry of the fluid over time.

This process is natural and unavoidable. The goal of lifecycle 
management is not to eliminate degradation, but rather to  
detect and manage it before it impacts system performance.

One useful indicator is the presence of metal ions within the  
fluid. Elevated concentrations of copper, iron, or other metals  
can indicate active corrosion occurring somewhere in the  
cooling loop. Changes in pH or inhibitor levels may also  
provide early warning that fluid protection mechanisms are  
being depleted.

When identified early, many issues can be addressed through 
corrective actions such as filtration improvements, contamination 
removal, or chemistry restoration programs. Waiting until 
symptoms become operationally visible often leads to more 
extensive maintenance requirements and increased  
downtime risk.
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Figure 2: Key Fluid Health Parameters to Monitor
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A Lifecycle Approach Supports Long-Term Reliability

As liquid cooling becomes increasingly critical to supporting 
AI infrastructure, fluid management deserves greater attention 
as a strategic operational discipline rather than a periodic 
maintenance task.

Successful operators increasingly recognize that coolant 
performance is directly connected to system reliability, 
equipment longevity, and total cost of ownership. By 
approaching fluid management as a lifecycle process that 
spans design, commissioning, operation, maintenance, and 
replacement, organizations can reduce risk, safeguard 
infrastructure investments, and maximize the value of their liquid 
cooling systems.

The future of liquid cooling is not simply about moving heat more 
efficiently. It is about managing the fluids that make that heat 
transfer possible.

Planning for End-of-Life

Eventually every heat transfer fluid reaches the end of its useful 
service life.

As degradation products accumulate and protective additives  
are depleted, fluid chemistry can reach a point where 
replacement becomes the most practical solution.  
Organizations that establish clear replacement criteria and 
maintenance plans can execute fluid transitions with minimal 
disruption to operations.

End-of-life management should also include proper handling 
and disposal procedures. Heat transfer fluids generally require 
disposal through qualified waste management providers in 
accordance with local regulations. Operators should resist the 
temptation to treat coolant disposal as an afterthought;  
planning for eventual replacement during the system design 
phase simplifies future maintenance activities and reduces 
operational risk.

Dow is Ready to Support Your Liquid Cooling Journey 

With more than 90 years of experience in heat transfer fluids and a proven track record supporting large-scale 
data center cooling deployments worldwide, Dow brings the technical expertise, global supply capabilities, and 
thermal fluid knowledge needed to help deploy and optimize your liquid cooling system with confidence.

Our DOWFROST™ LC Heat Transfer Fluid and DOWFROST™ HD Heat Transfer Fluid are engineered to 
deliver excellent heat transfer performance while helping protect cooling infrastructure against corrosion, fouling, 
and fluid degradation.
 
Explore our solutions

Dow Coolant Care Network 

The Dow Coolant Care Network integrates fluid supply, testing, data analysis, expert interpretation, and 
mitigation support into a single coordinated model for primary and secondary data center cooling loops. 
Designed to simplify the management of DOWFROST™ LC 25, DOWFROST™ HD Heat Transfer Fluids, and 
other Dow coolants, it helps reduce operational risk, improve consistency, and support cooling system reliability 
and uptime.

Supported by a global network of Dow-approved laboratories and service providers, The Dow Coolant Care 
Network combines independent testing capabilities with Dow’s technical expertise to deliver actionable insights 
and consistent fluid management across data center operations.
 
Learn more
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