
1UII-80 V1.0M PUBLISHED 5 OCTOBER 2022, LAST UPDATED 5 OCTOBER 2022

Uptime Institute Direct Liquid Cooling Survey 2022
Q4 2021, Q1 2022

SUMMARY
Most vendors and 
consultants consider direct 
liquid cooling (DLC) to be 
economically viable in 
facilities with racks above 
20 kilowatts, and cite the 
need among operators to 
handle high rack densities 
as the primary driver for 
adoption. Despite the 
sustainability benefits and 
reduced energy costs, DLC 
adoption is hindered by 
maintenance issues, limited 
choice of vendors and a lack 
of standardization.

ABOUT THIS SURVEY
The Uptime Institute Direct 
Liquid Cooling Survey 2022 was 
conducted in December 2021 
and January 2022 and had 328 
respondents, including vendors, 
advisory firms, engineering firms 
and owner / operators. 
(Data was also sourced from  
the Uptime Institute Global Data 
Center Survey 2022, which was 
conducted online in April 2022 
and May 2022 and had 830  
end-user respondents.) 

Vendor view

Lack of choice in direct 
liquid cooling vendors

Maintenance and lack of choices top barriers to DLC adoption
Which of the following do you think are the biggest barriers to adopting DLC in 
data centers? Choose no more than two. (n=284)
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Maintenance issues

46%

Limited choices for liquid-cooled IT systems

39%

Lack of standardization across liquid cooling systems

38%

Reliability concerns

37%

Cost issues

35%

19%

Sta� training

17%

Business complexities

17%

Safety issues

14%

Water systems lead, but positive outlook for dielectrics
Which of the following DLC techniques do you think are viable cooling approaches in data 
centers, both currently and in three years? Choose all that apply. 

U P T IM E IN S T I T U T E D IREC T L I Q U ID C O O L IN G SU RV E Y 2 0 2 2   

Currently (n=315)

In 3 years (n=319)

Do not believe liquid cooling is a viable alternative

57%
Water-cooled 

cold plates

35%
Full immersion 

systems

32%
Dielectric-cooled 

cold plates

24%
Partial 

immersion 
systems

13%
Do not believe 

liquid cooling is a 
viable alternative

12%
Don't know

53%
Water-cooled 

cold plates

44%
Full immersion 

systems

36%
Dielectric-cooled 

cold plates

29%
Partial 

immersion 
systems

7% 14%
Don't know
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Most vendors say rack density will continue to drive adoption
Which of these options do you think are the primary drivers for immersion and / or 
direct-to-chip liquid cooling adoption, both now and in three years? Choose no more than two.
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Cost of electricity consumption

Currently (n=298)

In 3 years (n=303)

13%

20%

Water scarcity

15%
Limited power availability

18%

20%
Application / workload performance

20%

39%

45%

42%
Environmental sustainability

46%

Higher rack densities

62%

74%

Most vendors consider DLC viable at densities above 20 kW
In your opinion, what is the lowest IT rack power density at which DLC becomes economically viable in comparison 
to air cooling? (n=255)
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60-69
kW / rack

1%

1-4
kW / rack 

5%

5-9
kW / rack

10%

10-19
kW / rack

21%

20-29
kW / rack

29%

30-39
kW / rack

13%

40-49
kW / rack

6%

<70-79
kW / rack

3%

50-59
kW / rack

5%

Rack density is not 
a major factor

6%

(All figures rounded)

Cloud / hosting / SaaS provider

39% 42% 14% 5%

Colocation / data center provider

36% 54% 8% 2%

Enterprise data center owner / operator

33% 50% 14% 3%

DecreasedRemained the sameRapidly increased Slowly increased
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Rack power density rising fast across major data center segments
Over the past three years, how has the most common (modal average) rack power density deployed in your 
organization / colocation data centers changed? (n=611)  

Operator view
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Job function  (n=328)
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Data center design 
or engineering 
firm: manager / 
designer / advisor

Product provider / 
vendor: manager / 
advisor / other

41% 28% Consultant / 
advisory firm: 
manager / 
advisor / other

25%

Uptime Institute Direct Liquid Cooling Survey 2022: vendor demographics

Company location (n=312)Number of full-time employees  (n=312)

Asia-Pacific
(not China)

US & Canada

Russia & CIS

China

Europe

Middle
East

Africa

Latin America 13%

26%
27%

4%
5%

3%

5%

17%

1-10 16%

18%11-50

10%51-100

15%101-500

4%501-1,000

7%1,001-5,000

7%5,001-10,000

9%10,001-50,000

>50,001 13% Data center 
owner / 
operator / 
sta� 

6%
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About Uptime Institute
Uptime Institute is the Global Digital 
Infrastructure Authority. Its Tier 
Standard is the IT industry’s most 
trusted and adopted global standard 
for the proper design, construction, 
and operation of data centers – the 
backbone of the digital economy. 
For over 25 years, the company has 
served as the standard for data center 
reliability, sustainability, and efficiency, 
providing customers assurance that 
their digital infrastructure can perform 
at a level that is consistent with their 
business needs across a wide array of 
operating conditions. 

With its data center Tier Standard 
& Certifications, Management & 
Operations reviews, broad range 
of related risk and performance 
assessments, and accredited 
educational curriculum completed by 
over 10,000 data center professionals, 
Uptime Institute has helped thousands 
of companies, in over 100 countries 
to optimize critical IT assets while 
managing costs, resources, and 
efficiency. 

Uptime Institute is headquartered in 
New York, NY, with offices in Seattle, 
London, Sao Paulo, Dubai, Singapore, 
and Taipei. For more information, please 
visit www.uptimeinstitute.com

All general queries:
Uptime Institute 
405 Lexington Avenue,  
9th Floor, New York,  
NY 10174, USA 
+1 212 505 3030
info@uptimeinstitute.com

Uptime Institute Intelligence is an independent unit of Uptime Institute dedicated to identifying, analyzing and explaining 
the trends, technologies, operational practices and changing business models of the mission-critical infrastructure industry.  
For more about Uptime Institute Intelligence, visit uptimeinstitute.com/ui-intelligence or contact research@uptimeinstitute.com.

http://uptimeinstitute.com/ui-intelligence
mailto:research%40uptimeinstitute.com?subject=

