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From the emergence of big data to the rapid adoption of artificial intelligence (AI), 
we are living in an unprecedented time where technology is transforming business 
operations, allowing organizations to work smarter, faster and more efficiently. 
However, as technology continues to advance, the demand to process large, complex 
workloads is increasing faster than ever, requiring high-performance computing (HPC) 
and extremely efficient data center processing. Plus, the strain on the computing 
environment is growing exponentially, requiring ever-increasing amounts of power and 
computing capacity to support demand.

While many data centers are designed to meet  
extremely high-power demands, enterprises are asking 
them to do even more. And more power means more 
heat, leading to the urgent need for more effective 
cooling strategies. Today, traditional data center air 
cooling solutions can’t keep up with modern workload 
demands, and data centers are seeking new, innovative 
ways to beat the heat.

Enter direct liquid cooling (DLC). Research suggests DLC, 
when paired with air cooling strategies, improves power 
usage effectiveness (PUE) and energy consumption in 
high-density data centers.				  

Read on to learn how DLC infrastructure can help 
data centers manage equipment temperatures more 
efficiently, reduce power consumption and support the 
growing demand for HPC.
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How Does Direct Liquid Cooling Work in Data Centers?
Simply put, DLC uses liquid coolant to manage IT equipment temperatures. The DLC system absorbs much of the 
heat generated by equipment through convection, the motion within a fluid that causes warmer portions to rise and 
colder portions to sink. This direct transfer of heat is extremely efficient, leading many data centers to leverage DLC 
to either supplement or even replace their traditional air cooling systems.					   

So, how does DLC actually work? Typically, fluid is pumped through a piping system to reach the heated IT 
components. The heat is exchanged from the IT equipment to the liquid. The heated liquid solution is then pumped 
through a heat exchanger to be cooled before recirculating to the data center stacks to start the process over again. 
Most often, DLC plays a major role in managing the temperature of chipsets, an essential data center component that 
requires a certain range of temperatures to operate efficiently.

Research suggests DLC, when paired with air cooling 
strategies, improves PUE and energy consumption in 

high-density data centers.

Direct Liquid Cooling Overview
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Benefits of Direct Liquid Cooling
The demand for HPC shows no signs of slowing. In fact, 
according to Markets and Markets, the HPC market is 
expected to reach nearly $50 billion in 2027, up from 
$36 billion in 2022. As data centers race to keep up with 
the prodigious HPC demand, they are seeking more 
efficient cooling methods. That’s why it is no surprise 
that the global data center liquid cooling market is also 
growing, projected to increase from $2 billion in 2022 to 
over $6 billion by 2027.

Case in point, hyperscalers like Google, Intel, Alibaba 
and Meta are employing liquid cooling technology to 
meet increasing computing needs and to operate more 
efficiently. And it’s not just hyperscalers. Data center 
operators are also turning to liquid cooling.

For example, Involta, a data center, hybrid IT and 
cloud-forward consulting firm with multiple colocation 
facilities across the U.S., recently invested in DLC 
infrastructure to meet the ever-increasing processing 
demands of its enterprise-class portfolio of clients. 
While Involta’s air cooling systems adhere to ASHRAE® 
environment guidelines and are extremely energy 
efficient, they have reached their maximum cooling 
capacity. To continue to meet clients’ growing needs, 
the data center provider adopted DLC to supplement its 
existing air cooling infrastructure. The transition allowed 
Involta to better position itself to support growing 
business demands and manage equipment temps 
more efficiently, ultimately enabling tech to operate at a 
higher capacity.

The global data center  
liquid cooling market is projected 

to increase from $2 billion in 
2022 to over $6 billion by 2027.

Source: Markets and Markets

There are many DLC advantages that are catching 
the eye of data centers and their clients. In fact, DLC 
is between 50 and 1,000 times more efficient than air 
cooling. Also, DLC’s capabilities are much more precise 
and typically use less water compared to air cooling 
systems, equating to more energy efficiency and lower 

operating costs—allowing organizations to meet 
Environmental, Social and Governance (ESG) goals  
and attract environmentally focused investors, 
employees and customers.

DLC is also compatible with existing data center rack 
infrastructure for simplified installation. And for data 
centers that are new to DLC, an air/liquid hybrid cooling 
strategy is a viable option to explore, as both systems 
work well together. Plus, with DLC in place, data centers 
can say goodbye to loud, bulky air cooling fans and 
air pumps, which can take up space and generate 
significant noise throughout the facility. 

Should You Turn to DLC?  
Here’s What to Consider
Before you hop on the DLC bandwagon, here are a few 
things to consider.

While DLC is pricier to install, the 
greater operating efficiency can 
pay off in a big way over time.

Cost
Budget is always one of the top factors in adopting new 
technology, so how does the cost of DLC compare to 
the cost of air cooling? That’s a bit of a loaded question. 
There are many things to consider when determining 
how DLC will impact the bottom line. While DLC is 
pricier to install, the greater operating efficiency can 
pay off in a big way over time—especially as HPC 
workloads grow.

Upkeep
Air cooling has been around for a long time, which 
means that, for the most part, maintenance is fairly 
straightforward and affordable. On the other hand, 
DLC is the newest cooling method on the block, which 
requires some ramp-up time for data centers to get up 
to speed on how it works and how to troubleshoot if the 
system isn’t functioning properly. Some data centers 
rely on a vendor or external DLC expert for service calls 
and routine maintenance, which can also lead to more 
expenditures and more time spent learning the ins and 
outs of a new system.

https://www.marketsandmarkets.com/Market-Reports/Quantum-High-Performance-Computing-Market-631.html
https://www.marketsandmarkets.com/Market-Reports/data-center-liquid-cooling-market-84374345.html
https://www.ashrae.org/technical-resources/standards-and-guidelines
https://www.marketsandmarkets.com/Market-Reports/data-center-liquid-cooling-market-84374345.html
https://www.techtarget.com/searchdatacenter/feature/Liquid-cooling-vs-air-cooling-in-the-data-center?Offer=abt_pubpro_AI-Insider
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Location
DLC has many benefits, but another important factor 
to consider is the location of the data center. A facility 
located in a colder region may not even need DLC as 
it can leverage naturally cold air to cool IT equipment. 
However, if the facility is located in a warmer climate 
or in a densely populated area where it is crucial to 
maximize every inch of space for computing density, 
DLC may be the way to go. Also, local tax breaks and 
regulations may also play into a data center’s decision 
to adopt DLC.

How do Data Centers Implement  
DLC Infrastructure?
Implementing DLC infrastructure is an investment, and 
it doesn’t happen overnight. While benefits abound in 
the long run, in the short term, there are many moving 
parts to manage throughout the implementation 
process. That’s why having a strategic plan in place 
before the process begins is critical. Here are some 
key things data centers should consider when building 
a DLC implementation strategy, including which core 
components to invest in.

Exterior Infrastructure
We all know cooling happens inside the data center, 
but to keep equipment at an optimal temperature, 
data centers will need to make sure their exterior 
infrastructure is ready and able to support a liquid 
cooling system 24/7. A chiller plant, a specialized 
external cooling system, is necessary for DLC, so it will 
be key to ensure your data center is equipped with one. 
Some facilities may already have a chiller plant in place 
that can be leveraged for DLC; however, its capacity 
will need to be assessed to determine if repurposing the 
current chilling system is viable.			 

When building a brand new chiller plant, data centers 
will need to invest in some excavation and foundation 
work, along with pouring new concrete slabs to 
house chiller units and building an enclosure. It is also 
important to use galvanized steel-tube structural posts 
and solid panels that resist both wind and weather, 
protecting the chillers from the range of elements many 
climates experience throughout the year.

UPS Systems
Inside a data center, it is important to ensure the 
electrical room is equipped with an uninterruptible 
power supply (UPS) system that will allow for increased 
power demands. A UPS also protects equipment from 
damage in the event of power failure.

Chiller enclosure fence structure installation at 
Involta’s colocation facility in Akron, Ohio.
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Piping Network
A reliable and efficient piping network is also critical 
to a DLC system as it transports liquid through various 
stages of the DLC process. For example, installing a 
piping loop that connects the data hall, mechanical 
room, heat exchanger/cooling distribution unit (CDU) and 
exterior chiller plant will ensure the facility can manage 
temperatures more efficiently, ultimately enabling tech to 
operate at a higher capacity.

Key Metrics to Monitor
Once the DLC system is up and running, it will be key to 
monitor its effectiveness and make sure all components 
are working well. For example, the flow rate throughout 
the piping network is an important metric to monitor 
to make sure the inlet temperatures to the CDU are 
maintained. In addition, it is always a good idea to track 
PUE and energy consumption closely to manage critical 
loads effectively and ensure optimized efficiency.

In Summary
Is DLC the cooling solution of the future? While DLC is a newly emerging technology, all signs are pointing to yes as 
the need and demand for HPC continues to grow. What’s more, DLC is already delivering a bevy of benefits to those 
data centers that are utilizing it. DLC offers more efficiency, enables lower operation costs over time, produces less 
noise and consumes less space in the facility.					   

Is DLC the right choice for your data center? To determine if DLC is a good fit, it will be important to assess the costs, 
the amount of maintenance involved and your climate. And if there is any uncertainty, data centers can easily get 
started by taking a phased rollout approach, utilizing liquid cooling along with their existing air cooling solutions 
before shifting completely to DLC.				  

The world of technology is evolving rapidly, with new strategies and innovations around every corner. It will be 
increasingly important to continue to be at the forefront of innovations like DLC to continue to anticipate and meet 
the high-performance computing demands of today and well into the future.

About Involta—Your Partner for IT Transformation
Involta, a leading, enterprise-class IT infrastructure partner, empowers clients to reimagine their worlds through 
technology. Providing advanced hybrid cloud solutions, superior data center experiences and first-class fiber 
and connectivity services, Involta offers a distinctive combination of robust technology and rigorous processes 
underscored by passionate people that truly deliver. 

Involta has continually evolved and grown to stand today as an enterprise provider, empowering its clients to 
harness the power of technology—without sacrificing the grounded, thoughtful and individualized approach of 
a trusted regional partner. Always personal, never transactional, Involta team delivers outstanding, unparalleled 
experiences that enable clients to change their worlds for good.

To learn more about Involta, visit involta.com or follow on LinkedIn, Twitter or Facebook.

HPC clear water loop at Involta’s colocation facility in Akron, Ohio.


