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Data Center Sustainability

Immersion Cooling / Direct Liquid Cooling Introduction
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1 PCF Reports used for this comparison are available on Dell.com/PCF

LATITUDE 5430
Product Carbon Footprint

I:I Manufacturing 80.6%

l:‘ Use 16%

I:l Transport 3.1%
- End-of-Life 0.4%

POWEREDGE R740!
Product Carbon Footprint

l:‘ Manufacturing 15.2%

. End-of-Life 0.1%

Based on average sold configuration vs. lowest configuration.
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CPU TDP :
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Sapphire Rapids - 350W
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DLC (Direct Liquid Cooling)
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Rear Door Heat Exchanger
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(Cooling Distribution Unit) (Rear Door Heat Exchanger)

Chilled water o

Direct Contact Liquid Cooling

Cold Plate Cooling
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Direct Contact Liquid Cooling

BERA I—ILRTL— 2N U T, BROIR—FR MCPUEZ(EGPUx1) %
EEsHUET,

Coolant Distribution Unit (CDU)(&. /SEIS X ARG ESNDSETRD .
wE. mE. KEZEYICO> hO—J)LUIERNGGEZYR—~UET, Rt -1 Cold Plate
%1: GPU(E. —EBDETILTHMR— MEkE A

Coolant Distribution Unit
(CDU)

Manifold

- .
—R{ALHIK —RALHIK

D<A L Technologies

PARTMER PROGRAM




Dell Customer Communication - Confldentlal
L 3 8
N E SN
! IXI |]

Ei%B (open tub/bath) — #8 (sealed rack/chassis)

Warm Water Output @
Condenser o
2 HRHEEN

1

J

|}

|

)

I

' 0 o RARICRDFE Y,

' Condensation 6o, o O .. ¢ Water Chiller
: o] ® .‘ Y ® & Unit
]

)

|

|}

I

|

1

I

|}

]

---------

Open Data Center Server
Racks Filled with Circulating
Single-Phase Coolant

Coolanmt Coolant-to .'
' | Pump Water Hoat '
Exchangor )
1
1

r

|}

Coolant ] Final Heat

Distribution Unit ' Removal
|}

Evaporated Oil

Servers Cold Water Input

1 MaASNZHRET /-3y 2 HETMEREBEIRBAS X ‘3.§:L(;E.L;35.7' .(?.".ﬁ:ﬂl

073 SHRHEN., /BERISESTIA T_/_\(Cifi”_bi?o N, BKHIEER

BNBSYIICRDET. BRBCREDET, T RRRAD, D R E ST

BB AL (I R) ENET
H— JN—FT= (L2 OMD IT KRB DRIEE T (LS L0F B —)\—KTZ(ETDMD IT BN FEEDRAKX(ISHFICRS
(CRENTVET. ik BAFIDREIRRUTEEULE NTWET. B/ mEIFIFHERME<, ITHERICL D TIIRENS
fesb, [EAR] EMEINET. cERFELTCHALIEDET,
MESNIZSERNL. R (CDU A) &S _C;Jl, SHA5E HAA(FBRMIE (FHEaR J-1ILRE) (LR THRWRHENKT,
BEREN. Z2CCAKII—FERSATI—S— 5 T—D BEE U ORIRICRED . NI OICRDZFET,
L\gjﬂb‘%ﬁ =5 L;"E??&b“%(:ir'giiéﬂ;@'o Bk SHESRED SR, EUTRENEIRBZEESE D2,
“HEFENF T,

D<A L Technologies

PARTMER PROGRAM




Dell Customer Communication - Confidential

et fl]7'7/ s/ <

BEvVU1—>3>
DiEIRA%

=5
?

—LHEER

=S + fbhe)SAD

=5
@+

4 (DLC)

=2 (Immersion)

——————

Eu
| Coaling Tower |

| Dry Cooler 1
| Existing Chilled |

i

VWater Loop
______

ERDZET &

AT AIAT

I7/)I\>RUSTESE

q>O—0—5—
-7 R BT 22 (RDHX)
ATAAT S Ry b&O—=)L
R71)L)

« CPU/GPUO—ILRTIL—MNIL—TF
Swvw/J72 U AICDLCEE
NnE

B8 (1P) - =48 (2P)
may>oVyi1—23>

TERE DT —5F1Z> 5 —

ERBDT —F1Z>2F—T
it S )2

ERBEDT -5 —T
Mz DK ZFI A

o IFRERBANR—X,
< OF | MEERDKDRE

ZRAE (Bl 2E)

ERERETIV

s BTDPOVR—R> hEEBHUES

—RR IR SIS NA

MK - REESYD c p - SEESYY 25A ZR(ICHIEENSD D SN TERL
« EK15kW/Sv 2 « RA30kW/Swv o  EEES v, BASOKW/S v SEESwY/Y, F£/ZSTDPOEGR
+ B8 (1P): =+ 4 B8 (1P) + 4
—H@2P): 444 Z#8 (2P) 4+ 4 4+

R PowerEdge®

BRENLGY—)(—5

il

ZEN Y — =50+
H— R)\—F o OFENSEIY U1 —23

~
~

B —)\—fl(EDell TiZ(CTHERLPIHE
Dell OEMIJ'O> T ¥ MHI{UDERIRE

Dell OEMZ’O> ¥ MEE{IDMERIRE

10

VLR LT TGO
PARTMER PROGRAM




Dell Customer Communication - Confidential

IR —TS5A X U—kRAIlT mE Y )a—3y

AR A]

FITAD —a
R AL e RRE

 Schneider

| GREEN
-\‘ REVOLUTION
— ™~ COOLING

The Immersion Cooling Authority *

E‘meer

PARTMER PROGRAM

stack '
}WZ!S/%%I](;* INAINTA—T>R AT —FT4 20DV )1 —>23>E UTELDRIUA —HS A,
SEINMEIMARICRERY Y 1 —> 3> 28 R— MNUET,




Dell Customer Communication - Confidential

VA OFTY 2 —IILADBERSE AT L

ICEracl® ICEtank

® \y

Q. = .
ol EUE CEEEY % @c o)
Location Supports Easy To Quick . ; Green/
Flexibility High Density  Adopt&Use  Deployment  Scaleable  Cost-Effective g ainapility

~5RC

THE IMMERSION COOLING AUTHORITY”




Dell Customer Communication - Confidential

GRCIESEHNIC LY EZICTHERE R EE

= INSRRIEET O

i i iiiliﬁ! B
W
] !.

S

K F—sts—

~5RC

THE IMMERSION COOLING AUTHORITY”

SEERIRA T o A ANR—R RSt ATV




Dell Customer Communication - Confidentia

GRC #& =B HIRE R

ICEraQ® &®:2/5ilE&E

------‘---:-- -
----———’#- =N

-
—>

P

o T

PR P

R

..... <==' !
...... P rmmmm=
AHEE
—N—-FOHEZIMT S RHAYAT L% B FS—
SERDEEENES v D A2 ~O0-L¥352=v K N TUYRFS—
e a RS19—S5—h&

XRES VI ECDU F—FBICRKE->TVWETD,

SRR

~5RC

THE IMMERSION COOLING AUTHORITY”




GRCRZAHEBR (&> 7 %e+ 7> 3 )
B FAUAV TR ]
(BEOERATILIIY)
WAEZSAH—(HrEIRBELE)
mY—-I)Ltyhk
B ATFLEANEEZ -1y
Y —/—BLIFAPRIL—

~5RC

THE IMMERSION COOLING AUTHORITY”




Waterless Direct Liquid Cooling from

_4ZUTACORE
Dell Technologies OEM Solutions
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Direct Liquid Cooling (Direct On Chip Dielectric Cold Plate)
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SDC — Software Defined Cooling
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/utacore Product Portfolio

Enhanced Nucleation Evaporator - ENE
(Clod Plate)

Intel Intel Intel Intel AMD Intel
Skylake Ice lake Rome/Milan Sapphire rapids  Genoa SP-5 Ve_r’clcal _
SP-3 . ) Sapphire rapids

Rear Door Condenser RDC
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Total Rack: 100KW

Water inlet temperature: 32°C
Operating temperature: 5C - 45°C
Rack Space: 6U

Total Rack: 20KW

Air inlet temperature: 27°C
Operating temperature: 5°C - 35C
Rack Space: 6U

« Rack Space 0 U
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DESIGNING
INNOVATIVE
LIQUID COOLING
SOLUTIONS:

From The Data Center
to The Edge

ICEraQ Nano

DELL Tech

nologies Japan

&iRisEILab (Immersion Cooling)

We00xH1650xD1145 mm
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" B ¥ 670kg ssmas
WEE aESA T
RERREE 5~ 40C

Fu U 10U+H—EZ U
CDUS 1 (—{8)
sy | BEERKEE12C 10kw
MIBEED | ieg:9KEm30~35C Gkw
fEFRAATEERKR 3~60C
ERFEKER 20 ~ 80lpm
ERREE 25A

A TRAHEED 0.75kw
HFTBELE =% 200W15A
ElEPCHEER LS E548 100V15A
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DELL Technologies Japan
JKisLab (Direct Liquid Cooling)

PowerEdge R760

6U-HRU-AIr

300 St Drbe Gy wow 20TACORE ki

6U HRU Air Specifications

compatible

»  Fully contained build, including electrical
components and control system
= Allweted materials are dielectric refrigerant

Overall System

= Systemn seal types: flared fittings, or Loctite 577
» Cooling capacity supports up to 20 kW rack

power

Refrigerant

Operating temperature:

5°C - 35°C (41°F - 95°F)

Type:

Dielectric Refrigerant

Temperature working

Max working pressure: | 3.2 bar 2°C - 65°C (36°F - 149°F)
range:
Humidity: 20% - 70% Buffer tank capacity: 8L
Non-conductive,
Waterproof rating: NEMA Type 1 Safety: non-corrosive, Non-

flammable, non-toxic

Other:

- Type and Diameter

Thermal insulation and
vibration dampening
(optional)

Pipe and Electrical Connections

Vapor and Liquid Tube Connections

Environmental
properties:

Electrical Connections

- Electrical and Communications

Zero ozone depletion
potential, low global
warming potential

N+1 phase redundancy;
200-230 VAC at 50/60

custorner needs.

Vapor Inlet: Tri-clamp " flange Power connections: Hz [120 VAC by special
order]

Liquid Outlet: Tri-clamp " flange Power consumption: =2 kW

Both inlet and outlet can be altered depending on | Communication RJ145 based TCR/IP

protocol:

communication

-

UNLOCHKIMNG THE
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