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 DLC: kKakoe oHoO b6biBaeT. KpaTKaa Knaccndpumrkauymsa

 Kakune texHonornm DLC BbibnpaeT ceroaHss MMpoBOM PbIHOK?
Pe3synbratbl TPEX neT HabntogeHnmm Uptime Institute

* Y10 Aenatb, €CIN Yy Bac NOABAAIOTCA CTOMKM BbICOKOM NAOTHOCTU?
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DLC: HemHoro knaccupmkaumm

Cold Plate
= Boaa
. ﬂ,l/lafle}(Tpl/l‘-leCKaﬂ HKNOKOCTb

Full Immersion — nonHoe norpy*eHune
= OgHoda3Hoe
= [IByxda3sHoe

Partial Immersion — yactnyHoe norpy*eHume

Direct-to-chip
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DLC: HemHoro knaccupmkaumm

Cold Plate
= Boaa
. ﬂ,l/lafleKTpVI‘-leCKaﬂ HKNOKOCTb

Full Immersion — nonHoe norpy*eHune
= OgHoda3Hoe
= [IByxda3sHoe

Partial Immersion — yactnyHoe norpy*eHue

RDHx
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Cold Plate

Lenovo ThinkSystem
SD 665V3
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Cold plate. Dell Powerkdge R6715
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Full iImmersion — nonHoe norpyx*eHue

1-pas3Hoe

Single-phase Liquid Immersion Cooling System

Open Data Center Server
Racks Filled with Circulating Coolant

Coolant Distribution Unit

——
T

Coolant-to-water
heat exchange

5

Coolant Pump

uptime

INSTITUTE

Final Heat Rejection Options

66
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Evaporative
Cooling Tower

Dry Cooler

Existing Chilled
Water Loop

2-da3Hoe

Two-phase Liquid Immersion Cooling System

Sealed Data Center Server Racks
Filled with Immersion Cooling Fluid

Final Heat Rejection

Options
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Chilled
Condenser
Coil
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Chilled Water
Loop

Evaporative
Cooling Tower

Dry Cooler



- NIPUMEpDI

immersion

Full
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Full immersion -
NPUMEpPbI

San Jose, Calif., June 30, 2025 -
Industry First -- Supermicro

Systems Certified by Intel for
an Immersion Cooling
Solution

uptime

INSTITUTE




Full iImmersion - npumepsbl
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Full Immersion
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2025 Uptime Institute Cooling Survey:

HeKoTopble HabaaeHUA
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Bonee 100 Bonpocos:

Co-lo; Enterprise + Cloud; nonb3oBatenu co-lo

PermoHanbHbIN pa3pes
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[laBanTe-Ka NpPorosIOCyem:
Cold plates vs. full immersion
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Bonpocbl Bcem pecnoHAeHTaM —
Bnagenobuam/oneparopam LIOA
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N Q14: Which types of IT cooling does your organization
use in its data centers? Choose all that apply.

Total DC Colo Cloud
(n=512) Owner/Ops | Providers Providers
(n=401) (n=81) (n=30)
raer:\ll\rgclelzc)er air cooling (CRACs, CRAHS, 75% 25% 829% 67%
Close-couplgd cooling (e.g., .door heat 32% 32% 30% 27%
exchangers, in-row coolers, in-rack coolers)
Fresh air cooling (direct) 29% 30% 19% 47%
Indirect air cooling (air-air heat exchangers) 26% 25% 28% 30%
Direct liquid cooling (e.g., "direct to chip,"
cold plate, immersion systems, "sidecar" 22% 18% 33% 33%
radiators)
Don't know 2% 2% 1% 3%
uptime
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All Owner/Operator Respondents



Q56. Direct liquid cooling (DLC) can include cold plate, direct-to-chip, and immersion
systems that circulate liquid cooling in contact with IT components. Which types of
direct liquid cooling do you use in this data center? Choose all that apply.

2025

(n=79)
Water cold plates 56%
Dielectric cold plates (single-phase) 39%
Full immersion systems (single-phase) 25% All owner operators

respondents who selected
Dielectric cold plates (two-phase) 15% "direct liquid cooling” to
] : = Q52 were eligible to

Full immersion systems (two-phase) 9% answer this giestion.
Partial Immersion systems 5% {«\\%
Other (please specify) 0%
Don’t know 5%

uptime

All Owner/Operator Respondents



Q57. In this data center, what portion of IT racks would
you estimate use some form of direct liquid cooling?

uptime

2025

(n=77)
1%-9% 22%
10-19% 12%
20-29% 16%
30-39% 12%
40-49% 10%
50-59% 8%
60-69% 1%
70-79% 3%
80-89% 5%
90% or greater 12%

PN
& owner/operator
respondents who selected
"direct liquid cooling” to
Q52 were eligible to
answer this question.

All Owner/Operator Respondents



Bonpocbl ToNbKO ANA Bnagenbues/onepatopos
cob6ctBeHHbIX L1OoB (6e3 Colo nposanaepos)
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Q23: Do you currently use, or are you considering using, any
direct liquid cooling technology in your owned data centers?

2025 U.S. and | Middle Latin
Europe Asia-Pacific East & .
Total (n=104) Canada (n=56) Africa America
(n=388) (n=108) (n=76) (n=44)
We currently use direct |IQUId. cooling, 5o 4% 5o 5o 59 5o
but have no plans to expand its use
We do not gse dlrgct I_|q.U|d cooling, but 62% 61% 57% 20% 20% 559
would consider using it in the future
We do not use (_:Ilrect I|_qU|fj f:oollng, and 20% 18% 21% 13% 18% 34%
would not consider using it in the future

uptime

Data Center Owner/Operator Respondents Only
(Not Including Colocation Providers)



LONGITUDINAL COMPARISIONS: Q23. Do you currently
use, or are you considering using, any direct liquid
cooling technology in your owned data centers?

2023 2024 2025
(n=340) (n=367) (n=387)
We currently use direct liquid
cooling, and plan to expand its 16% 15% 13%

use

We currently use direct liquid
cooling, but have no plans to 6% 5% 5%
expand its use

We do not use direct liquid
cooling, but would consider 57% 62% 62%
using it in the future

We do not use direct liquid

cooling, and would not 21% 18% 20%
consider using it in the future

Data Center Owner/Operator Respondents Only
(Not Including Colocation Providers)
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PecnoHAeHTbl, paccmaTtpuBatloLlme
ucnonb3osaHue DLC, HO He ucnonab3yrouiue ero

Ha AaHHbIN MOMEHT
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Q28: Which types of direct liquid cooling is your organization
considering for your enterprise data centers? Choose all that apply.

2025 U.S. and | Midde Latin
Europe Asia-Pacific East & .

Total (n=62) Canada (n=38) Africa America

(n=235) (n=62) (n=51) (n=22)
Water-cooled cold plates 40% 52% 44% 37% 35% 18%
Dielectric cold plates (single phase) 26% 15% 34% 32% 29% 18%
Dielectric cold plates (two phase) 24% 15% 34% 24% 22% 27%
Full immersion systems (single phase) 17% 15% 15% 32% 18% 0%
Full immersion systems (two-phase) 11% 10% 10% 11% 18% 5%
Partial immersion systems 9% 8% 10% 11% 10% 9%
Other (please specify) 4% 5% 3% 0% 8% 0%
Do not believe liquid cooling is viable 6% 0% 5% 16% 4% 14%

Only Data Center Owner/ Operators who said

U pt|me “We do not use direct liquid cooling, but

would consider using it in the future” to Q23  Data Center Owner/Operators Only (Not Including Colo Providers):
were eligible to answer this question. Considering but Not Using Direct Liquid Cooling




To e, B AMHaMMKe 3a 3 NocneaHUX roaa

43%43%

40%

Water cold plates
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Chart Title

32%

25%25%
21%

Full immersion
systems (single
phase)

m2023 m2024

Dielectric cold
plates

Full immersion
systems (two-phase)

16% 17%

11%
9%

Partial immersion
systems

2025



Q29: Which of the following best describes the typical IT workload
you expect to support with liquid cooling in the future in your owned
data centers? Choose no more than three.

U.S. and HIELIE Latin
2025 Total Europe T Asia-Pacific East & .
Canada America
(n=232) (n=60) (n=38) Africa

(n=62) (n=50) (n=22)
Generative Al model training (LLMs and other) 45% 50% 48% 50% 36% 45%
Generative Al model inference (LLMs and other) 45% 50% 45% 39% 38% 45%
Entgrprlse servgr applications (e.g., dgtabase 39% 38% 42% 34% 46% 27%
engines, analytics, general consolidation)
ngh-pe-rforman.ce tthnlcaI / scientific 38% 30% 379% 50% 38% 36%
computing (engineering, research)
Mainframe workloads 11% 10% 8% 13% 10% 18%
3D rendering/video processing 10% 8% 6% 13% 12% 14%
Virtual desktop infrastructure 8% 7% 6% 5% 12% 14%
All other machine learning (not generative) 22% 25% 18% 32% 20% 14%
Other (please specify) 0% 0% 0% 0% 2% 0%
Don’t know / my tegyhiglonsa ekhB¥PG6A%EF/1Operators yeup said 17% 18% 11% 8% 14%

uﬁt[mébon “We do not use direct liquid cgoling, but
would consider using it in the future” to Q23 ata Center Owner/Operators Only (Not Including Colo Providers):

were eligible to answer this question. Considering but Not Using Direct Liquid Cooling




Q25: Which of these best describes the typical IT
workload supported by your liquid-cooled racks in
your owned data centers? Choose no more than thrée.

2025
(n=65)
High-performance technical / scientific a
. 63%
computing
Generative Al model training 42%
Enterprise server applications 35% Only Data Center Owner/ Operators who
. g a said “We currently use direct liquid
Generative Al model inference 35% cooling, and plan to expand its use” OR
Mainframe workloads 15% “We currently use direct liquid cooling,
but have no plans to expand its use” to
Virtual desktop infrastructure 14% Q23 were eligible to answer this
N ) y question.
3D rendering/video processing 12%
All other machine learning 22%
Other (please specify) 6%
Don't know 2%
uptime . —
Data Center Owner/Operators Only (Not Including Colo Providers):

NSTITUTE
Currently Using Direct Liquid Cooling




DLC: kakoe oHO b6biBaeT. KpaTKkaa Knaccupukaums

Kakue texHonornm DLC BbibMpaeT ceroaHA MMPOBOUN PbIHOK?
Pe3synbratbl TPEX et Habntogennn Uptime Institute

YTto paenartb, ecnm y Bac noasnaotca ctoukm OHYEHb sbicoKou
NAOTHOCTU?
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CnoKouncteue, TonbKo cnokomnctemne! (©)
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[Toenenbl paboToCnOCOOHOCTU TEXHOIOM MM
OXNAKAEHUS
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Cooling methods

Typical rack power

Air cooling

Perimeter cooling
(CRAHs with containment system or fan walls)

Up to 20 kW to 25 kW per rack

In-row

10 kW to 50 kW per rack

RDHx

20 kW to 50 kW per rack

Hybrid air and liquid cooling
Sidecar (<70% DLC)

40 kW to 70 kW per rack

50 kW to 70 kW per rack

DLC (<70%) and RDHx

70 kW to 150 kW per rack

DLC (>90%) and perimeter cooling or RDHx

150+ kW per rack

Total liquid cooling
100% DLC coverage

150+ kW per rack

50 kW to 150+ kW per vat

Two-phase immersion

50 kW to 150+ kW per vat

CRAH: computer room air handlers; DLC: direct liquid cooling; RDHx: rear-door heat exchanger

UPTIME INSTITUTE 2025

u

ptime
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Cooling methods Typical rack power

Air cooling

Perimeter cooling
(CRAHSs with containment system or fan walls) Up to 20 kW to 25 kW per rack

In-row 10 kW to 50 kW per rack
RDHX ....................................................................................................................................................................................... 20kWto50kWperraCk .............................................................................
Hybrid air and liquid cooling
Sidecar (<70% DLC) 40 kW to 70 kW per rack
DLC(<70%)andpe”metercoo[mg ...................................................................................... 50kWto7OkWperrack .............................................................................
DLC(<70%)andRDHX ................................................................................................................................ 70kWto150kWperrack .........................................................................
DLC(>90%)andperlmetercooungorRDHx ........................................................ 150+kwperraCk ..................................................................................................
Total liquid cooling
100% DLC coverage 150+ kW per rack
Smgle-phaselmmers'on ...................................................................................................................... 50kWt0150+kWpervat ..........................................................................
Two_phaselmmersmn .............................................................................................................................. 50kWt0150+kWpervat ..........................................................................

CRAH: computer room air handlers; DLC: direct liquid cooling; RDHx: rear-door heat exchanger




H4TO AenaTtb, ecan y Bac oaHa-aAse-tpn OYEHD
ropaymx ctomkm ¢ Cold Plates?
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H4TO AenaTtb, ecam y Bac oaHa-ase-tpn OYEHD
ropaymx ctomkm ¢ Cold Plates?

Bam nomoXet Sidecar!
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Front View

Sidecar
on GPU/CPU I II
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*RPU (Reservoir and Pumping Unit?8



«DaHKOMA HAaobopPOT»
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® Standard server rack
(19" & OCP compliant)

High-effective Al Fan Wall
(Redundant & Hot swappable)

Power-saving HRU e

Manifolds/Pipelines ®

(Quick detached & strengthened)

® Smart& Reliable RPU
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BbiBOAbI

1. DLC cTyumntca B aBEpb, HO MOKA HE CIULLIKOM rpomKo. OHO no
bonblUen 4YacTu BCE eLlé Ha nopore mall3ana

2. Nupep cumnatui — cold plates (no 150 KBT/cTOMKY B coyeTaHmnu ¢
InRow, RDHx u 1.n.). BbicTpee Bcex HabupatoT ouku 2-dpasHbie cold

plates c AnaneKkTpmnyecKon XKUAKOCTbIO

3. CnokowncTtBue, ToNbKo criokounctaue (©). U3 npmBbIYHbIX BO3AYLUHbIX
TEXHO/IOTUIN MOXKHO BbIXKaTb A0 50 KBT/cTOMKY. ECAM HYXKHO 3aMeTHO
bonblle n B 3aMeTHbIX MmaclTabax — Toraa Bam HyxHo DLC
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B 3aK/1r04eHune

* Bpsaa nam Ham CTOUT OXKMaaTb GOPMUPOBAHMA B banKanwme roabl
KOHCEHCcyca No noBoAay «Hauaydwen n3 texHonormin DLC»

 MHorue onepaTtopbl byayT peann3oBbiBaTb NMUAOTHbIE MPOEKTbI, Npobya n
cpaBHMBas pa3Hble Buabl DLC, BHMMaTenbHO n3yyas onbIT
nepBoONpPoOxXoaLeB

* [lonynApHblie cerogHA TEXHO0TMK BOBCE HEODA3aTE/IbHO OKaXKYTCH
HAaUNYYLWMMMN KaK C TEXHUYECKOM TOUYKM 3PEHUSA, TaK U C SIKOHOMUYECKOM

 Jliobasa DLC-cuctema ponkHa 6bITb SKOHOMUYECKU IPPEKTUBHOMN AN1A

noaaep>kmsaemon e UT-3agaun; npeanaratb afeKBaTHYIO HaAEKHOCTb U
OTKa30YyCTOMUYMBOCTb;, ObITb MOHATHOM B 3KCNAyaTauun. Bcé ato TpebyeT

OonblTa N BpEMEHU
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Cnacumbo 33
BHUMaHWe!

Bonpocbl?

asolodovnikov@uptimeinstitute.com B . -
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