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Understanding Data Center Liquid Cooling
Options and Infrastructure Requirements
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Executive Summary
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Legacy of Innovation
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How Thermal Management Systems Are Evolving
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Figure 1. Air-based cooling systems lose their effectiveness when rack densities
exceed 20 kW, at which point liquid cooling becomes the viable approach

Panmeter CRAC or AHU

b o= == === =

Rear-door Heat Exchangers
Rear-door heat exchangerss = 20kw 7 B &

[e:]
=
2 o MYHS Irjz gaotn ML

UTE HASHEH S SRMYLICL 0f JIHS AHES MHO NY SYSHAIE UXT Ao
x r

=

d X 2HE 272 gyt
TSZ0|LH 55 Passveoracive) Buet7|= (Figure2) 2 AH|H2| HE2% Al SEE[0] KM= Mol E1f SugS LILH +3E2 AH2
THO| AH|U LiFS| 2 HEH0| A= Suey|o IU= AETILICEL Y2 of

=

=
SIS WML AU SEE7| Fof| 22 S5

ne
o
)

[nmy
=

AIZUCL S3E2 Sueb(of 52 HO| YAE(0f 25 OEECZMN &

_I
P AFEE4= Q101 S10|22|E 2t Ao 7|27t ELCE

oF

O] AJARIS HAE T} CHZ S0| Mook HHUIN 37| 2kt

0

O] hAjo] kS EHHE EIRAQI k| W2itA| QULICK QK| 4zt ubajo] £71X| BEEQI Alm e Hol M 4ZiEg HE A7l A
=2l HZE (and immersion cooling) IL|CL.
Direct-to-Chip Liquid Cooling

Direct-to-chip cold plates (2t THS HEO| 2+ HIE (CPUs, GPUs, memory modules) 2/ Ol R OJ A ThAb WHZEmbO|Lt 2 A FEV|E S8 2 HOtL=

YA Yuct



Vé VERTIV

Direct-to-chip cooling 2412 Rear Door A1 ECH S 5|80 &0t B2
XSO O] HAlS 7= A MHO| W28 o2 FHPLICE

JajLt o] WHAl2 2 BEO|M L& EO| 100%E HMASHK| ZELICL sS4
Of HAl2 2 |t Fo| 70-75% HEE MASH 57| Y2459 LA
stoj2z|E2 AMBEA U

Of HZHzh A2 CPUs,GPUs Lt T 22| 2ESZ0| HESH HHO|A L
H87tsotH ot ME20ILt ic HHAIE S &0 H&8 2

+ g,
O] WHAIS NSTR SHE AR CHE 87| W2t WA Jhxsiol W2im
5 3 4 QIR AH| ThE et dojelolor B

oo
1=
o

Immersion Cooling (&A1)
4 A2 MHLLCIE 2252 € MEE2 =X|0 M=o gi= AXof
S WAL O] HAlols ABiO] LIS TS Z8f8t of efo) 37
WZie TaX| YBLIch o YAle Aol B HE 5

A Y2t SOIME 71 Ol X] 22Xl SA UL

r

Figure 2. Active and passive rear-door heat exchangers
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Figure 3. Relative heat capture capacities by medium

Source: OCP's Design Guidelines for Immersion-Cooled IT Equipment




Coolant Distribution Unit (CDU)
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immersion cooling system
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Sustainability
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Improved IT Reliability and Performance

Conclusion
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Contact your local \ertiv representative for more information
on liquid cooling solutions for your data center.
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