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 DLC: Kakoe oHO bbiBaeT. KpaTKaa Knaccmdpukaums

* Kakue texHonormm DLC BblbMpaeT cerogHa MmMpoBOU
ObIHOK? Pe3ynbTaTtbl TPEX neT HabnrgeHnn Uptime
nstitute

* Y70 AenaTb, ecnn y Bac NOABNAAIOTCA CTOUKU BbICOKOM
NAOTHOCTU?
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DLC: HemHOro KnaccudpuKaumm

Cold Plate
= Boaa
u ,ﬂ,MQI’IGKTpW—IECKaFI HKNAKOCTb

Full Immersion — nonHoe norpyeHue
= OaHodasHoe
= 1eByxda3sHoe

Partial Immersion —yacTuyHoe norpykeHue

Direct-to-chip

uptime



DLC: HemHOro KnaccudpuKaumm

Cold Plate
= Boaa
u ,ﬂ,MQI’IGKTpW—IECKaFI HKNAKOCTb

Full Immersion — nonHoe norpyeHue
= OaHodasHoe
= 1eByxda3sHoe

Partial Immersion —yacTuyHoe norpykeHue
FeBH=he
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Cold Plate

Lenovo ThinkSystem
SD 665 V3
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Cold plate. Dell PowerEdge R6715
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Full immersion — nonHoe norpyxeHune

1-pa3Hoe

Single-phase Liquid Immersion Cooling System

Open Data Center Server

Racks Filled with Circulating Coolant

Coolant Distribution Unit
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Coolant-to-water
heat exchange

5

Coolant Pump
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Final Heat Rejection Options
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2-dba3Hoe

Two-phase Liquid Immersion Cooling System

Sealed Data Center Server Racks
Filled with Immersion Cooling Fluid

Final Heat Rejection

Options
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immersion - npumep

Full
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Full immersion -
npuMmepbl

San Jose, Calif., June 30, 2025 - Industry
First -- Supermicro Systems
Certified by Intel for an
Immersion Cooling Solution
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immersion — npumepbl
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Full immersion — npwv\epbl. 2 c|>a3b|
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2025 Uptime Institute Cooling Survey:

HeKoTopble HabaoaeHnn
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bonee 100 BonpoOCOB:

Co-lo; Enterprise + Cloud; nonb3oBaTtenu co-lo

PernoHanbHbIK pa3pes
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[laBanTe-Ka Nporos1ocyem:
Cold plates vs. full immersion
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Bonpocbl Bcem pecnoHAeHTaMm —
Bnagenbuam/onepatopam LLOA
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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)
Perimeter air cooling (CRACs, CRAHs, 75% 259% 82% 67%
fanwalls)
Close-couplezd cooling (e.g., ‘door heat 32% 3% 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

NSTITUTE 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.

uptime

All owner operators

respondents who selected

"direct liquid cooling” to

Q52 were eligible to
answer this E.}Lestion.

Rk

2025

(n=79)
Water cold plates 56%
Dielectric cold plates (single-phase) 39%
Full immersion systems (single-phase) 25%
Dielectric cold plates (two-phase) 15%
Full immersion systems (two-phase) 9%
Partial Immersion systems 5%
Other (please specify) 0%
Don’t know 5%

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%

LN
j@ owner/operator
respondents who selected

"direct liquid cooling” to
Q52 were eligible to

answer this question.

All Owner/Operator Respondents



Bonpocbl ToNbKO AnA Bnagenoues/onepaTtopos
cobcTtBeHHbIX LUOAoB (6e3 Colo npoBanaepos)
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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
Total Europe Canada Asia-Pacific East & America
(n=104) (n=56) Africa
= =1 =
(n=388) (n=108) (n=76) (n=44)
We currently use dlr-ect liquid cooling, 13% 17% 17% 13% 79 79
and plan to expand its use
We currently use direct |IC|UIC‘I cooling, 5% 4% so so so so
but have no plans to expand its use
We do not gse dll’?ct I.|q.U|d cooling, but 62% 61% 7% 20% 20% 55
would consider using it in the future
We do not use <':I|rect |I.QUI'd Foollng, and 20% 18% 1% 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

u ptl m,e Data Center Owner/Operator Respondents Only
N ' (Not Including Colocation Providers)



PecnoHAeHTbl, paccmaTtpuBatloLlme
ucnonbsosaHue DLC, HO He ucnonb3youimne ero

Ha AaHHbIA 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

Total i::;g(; Canada ASI(:::;)mC Ij-\afi:ci 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
“We do not use direct liquid cooling, but
would consider using it in the future” to Q23

uptime

were eligible to answer this question.

Data Center Owner/Operators Only (Not Including Colo Providers):

Considering but Not Using Direct Liquid Cooling




To e, B AMHaMMKe 3a 3 nocaegHuUX roaa

Ha3BaHue gmnarpammobl

43%43%

40%

32%

25%25%
21%

16%

11%
o)

Water cold plates Dielectric cold plates Full immersion Full immersion
systems (single systems (two-phase)
uptime Phase)

INSTITUTE 2023 W 2024 2025

17%

9%

Partial immersion
systems



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.

Middle .
2025 Total Europe Lé':é::: Asia-Pacific East & Arl;:lr?ca
(n=232) (n=60) (n=62) (n=38) Africa (n=22)
- (n=50) -

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%
Entgrpnse servgr applications (e.g., dfatabase 39% 38% 42% 34% 16% 7%
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 tegyRiglonsaekht¥e G6R%F/1Operators ygap said 17% 18% 11% 8% 14%

ﬁt[mfé*’on “We do not use direct liquid copling, but
uture” to Q23 ata Center Owner/Operators Only (Not Including Colo Providers):

would consider using it in the f

were eligible to answer this question.

Considering but Not Using Direct Liquid Cooling
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2025
(n=65)

High-performance technical / scientific
computing 63%
Generative Al model training 42%
Enterprise server applications 35%
Generative Al model inference 35%
Mainframe workloads 15%
Virtual desktop infrastructure 14%
3D rendering/video processing 12%
All other machine learning 22%
Other (please specify) 6%
Don't know 2%

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.

Only Data Center Owner/ Operators who
said “We currently use direct liquid
cooling, and plan to expand its use” OR
“We currently use direct liquid cooling,
but have no plans to expand its use” to

Q23 were eligible to answer this
question.

Data Center Owner/Operators Only (Not Including Colo Providers):

Currently Using Direct Liquid Cooling




DLC: Kakoe oHo b6biBaeT. KpaTKasa KnaccmdpumKaums

Kakune texHonormm DLC BbibMpaeT cerogHAa MMpPoOBOUM PbIHOK? Pe3ynbraTsl
TpEX net HabntogeHnn Uptime Institute

Yo penatb, ecnm y Bac noasaaotca ctoukn OYEHD BbicoKkoM
NAOTHOCTU?
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Cnokounctsue, Tonbko cnokoucteue! (©)
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Mpenenbl paboToCNOCOOHOCTU TEXHO/IOTUIA
OXNaXaeHuns
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Cooling methods

Typical rack power

Air cooling

Perimeter cooling

(CRAHSs with containment system or fan walls)

In-row

RDHx

Up to 20 kW to 25 kW per rack

20 kW to 50 kW per rack

Hybrid air and liquid cooling

Sidecar (<70% DLC)
DLC (<70%) and perimeter cooling
DLC (<70%) and RDHx

DLC (>90%) and perimeter cooling or RDHx

50 kW to 70 kW per rack

150+ kW per rack

40 kW to 70 kW per rack

70 kW to 150 kW per rack

Total liquid cooling

100% DLC coverage

Single-phase immersion

Two-phase immersion

150+ kW per rack

50 kW to 150+ kW per vat

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

INTELLIGENCE




Cooling methods Typical rack power

Air cooling

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

......................................................................................................................................................................................................................................................................................................................................................................

RDHx 20 kW to 50 kW per rack

Hybrid air and liquid cooling

Sldecar (<70% DLC) Z;O kW to 70 kW per rack
.‘,DLC (<70%) and pe”mEter cooung 50 kW - 70 kW per raCk
.‘,DLC (<70%) S 70 kW - 1 50 kW . raCk

DLC (>90%) and perimeter cooling or RDHx 150+ kW per rack

Total liquid cooling
100% DLC coverage 150+ kW per rack

Slngle phase immersion 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




Y10 aenatb, ecnn y Bac oaHa-ase-tpn OYHEHb ropavmnx
ctonKu ¢ Cold Plates?
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Y10 aenatb, ecnn y Bac oaHa-ase-tpn OYHEHb ropavmnx
ctonKu ¢ Cold Plates?

Bam nomoKet Sidecar!
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Front View

Sidecar

on GPU/CPU

Heat Exchanger
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IT Rack Side Car *RPU (Reservoir and Pumping Unit}8



«PaHKoUN HAa0ObODPOT»
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® Standard server rack
(19" & OCP compliant)

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

Manifolds/Pipelines @

(Quick detached & strengthened)

e

® Smart& Reliable RPU
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BbiBOAbI

1. DLC cTtyumntca B ABepb, HO NOKa He C/ANLWKOM rpomKo. OHO no
H6onblLeN YacTn BCE eLle Ha Nopore mali3ana

2. Nnpep cumnatmin — cold plates (oo 150 KBT/cTOMKY B coyeTaHUU ¢
InRow, RDHx 1 1.n.). BbicTpee Bcex HabupatoT o4KkM 2-pa3Hble cold
plates c AnsaneKTpnu4YecKomn KNAKOCTbIO

3. Cnokonctsue, ToNbKo cnokomncteue (©). N3 npuBbIYHbIX BO3AYLUHbIX
TEXHONOTUN MOXKHO BbIXKaTb A0 50 KBT/cTONKY. ECmM HYXKHO 3aMeTHO
bonblie U B 3aMeTHbIX MacwiTabax — Toraa Bam Hy»KHO DLC
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B 3aKno4YeHune

* BpAag am Ham cTOUT OXunaaTb POPMUPOBAHUA B BaMKanLwme mecaubl m
Aa)e roabl KOHCEHCYCa No NOBOAY «Hauayywen us texHonornm DLC»

 MHorue onepatopbl byayT peasin3oBbiBaTb NMUIOTHbIE MPOEKTbI, NPObys
N cpaBHMBAsA pa3Hble BuAbl DLC, BHUMATENbHO MU3y4Yana OnbIT
nepBonpoxoaLes

* [lonynApHble ceroaHsa TEXHONOrMM BOBCE HEODA3aTENIbHO OKaXKyTCA
HaUNYYLWMMUM KaK C TEXHUUYECKOM TOUKU 3PEeHUS, TaK U C SKOHOMMNYECKOM

 Jltobaa DLC-cuctema aonxHa 6biTb SKOHOMUYECKN 3DDEKTUBHOMU ANA
nogaepxnsaemomn en T-3apnaumn; npeanaratb aJeKBaTHYO HaAEKHOCTb
N OTKA30YyCTOMYMNBOCTb; ObITb MOHATHOM B 3KCN/lyaTaummn. Bcé ato Tpebyer
ONbITa N BPEMEHU
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Cnacnbo 3a
BHUMaHue!

Bonpocbl?

asolodovnikov@uptimeinstitute.com ! e -
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