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SHARE OF TOP-TIER ACCELERATOR TDP SHIPPED ON COLD PLATE, %

100

“An ecosystem exhausts every option
that preserves its current
architecture before it accepts one
that changes it.”

80

40

THE LEAST-DISRUPTION LAW

';. Under 10% to above 90% in about 24 months.

Air did not lose a comparison. It ran out of room.

2018 2020 2022 2024 2026 2028

Scaling Innovation for the Al Era.

S o - JIC" R

1: TEARINIRE: TOP AR ELEAF (2018—2028) - 2024 FEiBEHELN 24 EAH <10% A ZE >90% - OF : EERTER
5|3t OCP HEE °

| OCP 2026 > Promersion 57k (Liquid Cooling Market Update: Industry Dynamics, Adoption Signals, and the Road to Scale)

HAEIRIEIFTEEE - CoollT A 170% /% ~ 30% W21 HIRERIFMREE : 50 kW HIBMNRISEIE 15 kW =7
SRARZEIE ; 250 kW HHERI 75 kW BAEEZE ; 500 kW HAERI 150 kW EEERFERTTAE 5 1 MW H#4EF| 300

KW o FE 5%~ B EREMEREE 250 kW FFFRE 100% i > IR TR LGRS - SR BEHEEGRT -

RARZISEELIRNERR > BNFEEREEELST -



Heat Capture is the next Challenge

Heat Dissipation (70% Liquid, 30% Air) 100% Heat Capture
m Liquid Cooled m Air Cooled Is required for >250kW Racks.

50kw EGEE 15kW easily handled by hybrid air cooling.

200%
100kW 70 | 30 | ) y
As rack densities grow it's simpler and
& more efficient to capture 100% of the
‘a heatwith liquid, avoiding the cost and
2 250kW 75kW challenging to handle with hybrid air cooling. Cmplesky ik coolings
3
®
-3
500KW 350 150 150kW impossible to handle with hybrid air cooling.
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Cold plate is entering its avoidance zone

WHERE THE THREE BOUNDARIES SIT, BY POWER PER RETICLE-CLASS DEVICE
Leading accelerator, 2026 roadmaps: = 2.3 kW
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@ Efficiency boundary @ Economic boundary @ Physics boundary
Still possible, no longer sensible. The longer the stretch, the larger the bill.
Saurce: Thermal Bounduries in Al Infrostructure, an OCP whitepaper from Promersion, Oradle, Avaylo ond Mete. CC BY-SA 4.0, Accelerator marker: Promersion, from the paper’s chart set
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Cold Plate is NOT the only bottleneck

R junction - coolant

Cold Plate
. - . Cold plate

TIM

Silicon ™

35% 45% Silicon
TIM = thermal interface material

Warpage Power density
i d i d

Thermal resistance reduction translates to many many watts directly

©: 85k | 2026

5 : Meta IREZLANREED I - B4 (45/20/35%) ~ FEHIEN  IRBEEM=FEIBIRT - 2R~ TIM ~ B894AEE - O

: Meta fERIBR * E—2KIR °

IJE : OCP 2026 > Google / Corintis / Microsoft / Meta 152X (Pushing the Single-Phase Cold Plate Limit)

2.3 ESFER:WEHE MR 1EBS

R IRAEREES © Microsoft 12 BA 10X10 mm BEMIMETHEEZIR - AOX 1 mm BEERE Nusselt S
150 5 ~ BEREZEHAOE 6 &> WIRZSETHNANIERE ; REGRERZ M 10° C ([REIEE) - Corintis
HYR IR ATHITRBEERETE NVIDIA H200 ~ 1 LPM MRS ZRtEE A » 1BE#EE )2 IRAE GPU SRFH 29.5° C [&Z|
23.9° C (-19%) ~HBM H 42.0° C &%l 32.4° C (-23%) ; =s=HEHEA -

EBAERES GRBEAMAEERIESEWSR L - 7£ 3,000 W (360 W/cm?) ~PG25 ~ i#7K 30° C~2
LPM/kW ~ INZAETE 32.2X25.7 mm? BBIEMRG T - BERSEHIEIIRIM PCM TIM #9 106.2° C [#Z|
77.1° C » B\PHEA 0.0254 fE% 0.0157° C/W (-38.2%) ; EETEHIAIfE 59.5% » R BIRBEIES R EEH
- ERERZEEI > REZFUEEME -

MCCP EAIEif - I8E MY mlet BE R ETIEIRIRSANE > HAIEAHRAINE 800—3,500 W ~ BAFLHESHEA
500 W/cm? ~ jii& 1.35—4.5 L/min ~ #K 25—45° C (BEREEERE) ; AS Bt 2025 & MCCP 2
& 2026 F mJet Bl VC-LCP & » EFKER °



Experimental results on NVIDIA H200 GPU

SKIVED COLD PLATE Junction-to-inlet temperature rise
at

SNEDOOWRNE

C - NVIDIA at 1 LPM - lower is better

MICROFLUIDIC COLD PLATE
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» PG25 shows better thermal performance than R515B and R1233zd(E) on both platforms,
with the same PG25-designed cold plate and primary-side conditions for each comparison
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* At 360 W/cm?, Ry, was reduced by 38.2% vs. baseline (59.5% in simulation)

« Simulation-test gap likely due to interfacial Ry, from non-ideal bonding quality

Cooling Solution

Copper Cold Plate+ PCM TIM (Baseline)

T
L

Direct-Bonded Diamond Microchannel Cooling|

Heat Flux (W/cm?) 240 300 360 240 300 360
Power (W) 2,000 2,500 3,000 2,000 2,500 3,000
Junction Max Temp. (°C) 84.3 95.0 106.2 64.9 70.8 77.1
Ry, Junction to Inlet (°C/W) 0.0272 0.0260 0.0254 0.0175 0.0163 (?32125;)

*Test Conditions: PG25, Inlet 30°C, Flow rate: 2 LPM/kW
*Silicon thermal test vehicle with 9 Tjunction measurement points recorded (Heating area: 32.2 x 25.7 mm?)

Scaling Innovation for the Al Era.
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» Working fluids can be broadly categorized into medium-pressure refrigerants (R134a,
R1234yf, R515B) and low-pressure refrigerants (R1233zd(E))

» R515B and R1233zd(E) are key candidates in current data center two-phase cooling
development and applications

R134a -26 1155 1127/57.4 158 Al 1300
R1234yf =29 1150 1013/66.2 128 A2L <1

R515B -19 871 1109/47.9 146 Al 299
R1233zd(E) 18 251 1213/13.5 180 Al 1

o 857|026 - Tm - emmm—rmemme===.  Scaling Innovation for the Al Era.
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x=0 ¥=01 x=05 x =vapor quality
In Series
High pressure drop &
Uneven cold plate performance
AP=10kPa AP=20kPa AP=60kPa
Lower Flowrate higher ¥ AP (psi)
In Parallel 1500w higher AP
Flow maldistribution under
non-uniform heat loads lower ¥
. 500w
Higher Flowrate lower AP

Heat (W)
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Heating Rate = 2000 W, Heating Area = 40 cm?

Boundary Conditions if’ri;fgvﬂ;zn;:?;; S |
* Single-phase water cooling (P1P) o010 K\

« T_inlet = 30°C
» P_outlet = 15.3 psi 0 1 ) 3 4 s

Flow Rate (LPM)

R case (K/W)

Heating Rate = 2000 W, Heating Area = 6.5 cm?
* Two-phase water cooling (P2P) T

; i ~ Performance =<--,_oos

- T_inlet =30°C |
e X improved by 15% [

* P_outlet = 1.64 psi

(saturation T = 48.3°C)

i
[
I

0.045

R case (K/W) |

0.035

0.030
1 2 3 4 5
Flow Rate (LPM)
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1 : BigK (PIP) BHBEBmMMEK (P2P) AIREAEERE : 2,000 W~ 40 cm? BHERE T®HE 7% » 6.5 cm? B = 15% o OfE :

BEAZ > AL 30° C MIBHOX 1.64 psi -
B : OCP 2026 » #RlIi5% (A Novel Liquid Cooling Solution: A Negative—Pressure Two-Phase Water-Boiling Cold Plate)

HFH liquid cooling roadmap: 2025 to 2027 and beyond H
2025 2026 2027 Beyond
m 0 (] |
MCCP in mass production mJetand VCLCP in MP P2P two-phase, under Diamond-copper,
development thermosyphon
mJet LCP VC-LCP composite P2P two-phase

+ 500 W/cm? hotspot flux = Vapor chamber built into the fin base « Pumped two-phase refrigerant

« Significant reduction in Tjand pressure = Verified at =500 W/cm? hotspot flux « Chip-level test planned in Q12027

drep « Improved performance expected

One rule: increase the coolant-side HTC as much as possible.
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FKiF : OCP 2026 > JBE#15X (Cooler System, Hotter Innovation)
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Coldplate Coverage
COOLING THE COOLING THE
Components Servers
COOLING THE COOLING THE
Processors Peripherals
CPUs GPUs TPUs ASICs NICs PSUs SSDs VRMs

OSFPs QSFPs DIMMs

= N
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ERIRBaRERELRES - OF - BREERET °
IR : OCP 2026 » CoollT #5% (Fanless Servers Are Coming)

4.1 Bi¥ 10 2BHEI5

TE Connectivity fJiEE82 : BEBEMIINZERN 56G K%Y 1.5 W 8% 448G W49 75 W (49 5 %) > MMERRZ
FEMEM ERAY 35 W BB BBLENEAS MRS HE - B 224G 8 #R1E4K 27 W ERRRSHE
448G MITERIES 8 4349 70 W ~ 16 #3749 120 W ~ 32 #4349 250 W ~ 64 #3#) 500 W (FEAI{E > JE=8]) - DSP
RARRESIEE 100 W/em? > EBBZE CPU -



Power per lane Air- Cooling limitations Heat Flux 19” Standard racks

Same rack, same 32 ports for 1RU
0.4 kW @ 56G -» 0.9 kW @224G > 1.9
kW per RU for faceplate

Increased 5x for 56G->448G Highest air-cooled module 100+ W/cm? for DSP chips
(1.5275W) In market is ~35W (> most CPUs)

Scaling Innovation for the Al Era.
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70° C - FIT 19 XPO 12MAEEMBERNEL > 224G BEA ~ 448G A1EHE ; 200 W RiR&ZESIRE 64.49° C» &AM
£ 0.4 L/min (Mi5LEREN 4 L/min §4:321E) - BEBHRRLICEBNZENR (11> EFHREFR) UKRA
RN EN=FE TIM L& -

R ELERBEALMBIBINLIR « RIZRE - RENHE - BRATHGEREERSHIFZ—  BEREERE
MMEHENEE - ZBABEE—BLHENEREY (tEEFERR) B AT (XPO) ; MMSFEMRE - TE
AEBRE - BERBERRIEMIEHBREBHEF -

| 5 H#ELRH : CDU - RDHX -« &

5.1 AMD Helios : iR/i25E > INEFPEAZIAZS

nVent MI5RIBFE Helios BHEINZERL 246 kW > REDELAH 89% KL ~ 11% R (8 27 kw) - ELt AMD Y

RIRSELREERPIN RDHX » ATHERR 25—45 kW E& - 48 VDC 5 « L8] T - nVent BEH ARV EE

& HAZXED RDHX %A 68 kW (14° C 7K » fEEd Helios RE) - AMD 7£ Helios W& RIGXRFAERRE - &

FE ol E R ERR KRN 40—45° C 7K » SERKEER 25—30° C K - 1% ZERASHRBEH RS HAE
(SRAMAE - BIRE > #3R)  Helios RDHX MIHKBREHZ AL -



Working in Partnership

Helios™ rack power = 246kW with 89/11% liquid air split

§: 557 | 2026 - == e memmm—m———————t:.  Scaling Innovation for the Al Era.

o I

15 : AMD Helios RDHX ZR48#81& 82 nVent sRETHIIR - #HIAIF] » 25—45 kW HiEh ~ 48 VDC ; Helios H4HEINZER 246 kW » & /
RHE 89/ 1% »

IR © OCP 2026 > nVent X (nVent RDHX cooling for AMD Helios) ; AMD 52X (Inside AMD Helios: Engineering Al at Rack
Scale)

fEIE : THelios R ZIREC) MEIETN AR NRLARE > 1 ROHX) - BEMMS - RDHX 2EEMEN : 8HB
&M RDHx ~ in-row CDU BEm#R » BEEFTERELIR - EEZBVAMBIERE () -

5.2 CDU : #BHEREL  REEZERRK

OCP CDU IfE#H (Dell ~ Google) EZEMIMNIGHEE XY > 1B Deschutes * Brazos M1ERET 5 Wikl B EAR
18 CDU %I &%4E - AR EERTET 2026 £ 11 B » BITEEIT R ARBERIE - ASHRAE 127 # Addendum b
(CDU ®&#HRAIEAE) BN 2026 &£ 2 B 27 Bt -

Gamma Technologies MIERELEEE % 2.3 MW HITTEHZINEACE © A Deschutes R ES 100% » 1HEHE
AL 57% 3 192% » RSERKEEEL 3.4 15 ; ERHZEF 8,760 /NFHFFEEL 1.965 E 2.295 GWh » 12
% 17% ; —RAIRE4L 660—940 GPM - 52kt - HERABEE ; EREN CDU MAHEEHESEEUANRE
RIAZRAVERE - WIEIZRE LR - BETE NVIDIA HEEEM 800 V in-row CDU & 2.5 MW ~ 3,850 LPM ~ &
2+1 (BRERE) - B Gamma B9 2.3 MW ~ 500 GPM :&51B5ARE CRZE « —RAIE_XRANEHE) - FEEEEER
tb o €5BA Smart CDU BIATERIZRE « N+1 B HERNTEMNE - EEE -



QUESTION ONE

Relative price ratio by type and configuration

Gasket, ASHRAE. 1 HX, 1 Pass, 1K ‘ . 192%
CB210. ASHRAE, 4 HX, 2 Passes, 1.45K . . . | 155%
CB210, ASHRAE, 3 HX, 2 Passes, 2.35K L :_ | 123%
CB450, Deschutes, 1 HX, 2 Passes, 3K . 100%

CB210, Deschutes, 3 HX, 2 Passes, 2.47K . ‘ 100%
CB450, ASHRAE, 1 HX, 1 Pass, EKT | 95%
CB210, ASHRAE, 2 HX, 1 Pass, 3K 5 | Bl%
CB210, Deschutes, 2 HX, 1 Pass, 4K . 78%

CB210, Deschutes, 2 HX, 2 Passes, 3K | .V 7 72%

CB210, ASHRAE, 2 HX, 1 Pass, 4 | g s

@: 85" | 2026

i

16 : 2.3 MW CDU +i8H XA BEMIEEER (Deschutes CB450 1 HX BEE % 100%) - EE 57%—192% » O : & > B
BAEEHE -

iR : OCP 2026 > Gamma Technologies 15X (What Shapes CDU Performance? A Comparative Study of Design Choices for 2.3
MW Systems)

5.3 HiEE=HEE(t

BFATRAIEEMIEE S M4 800 kg (2022 FiE) -~ 838 1,300 kg » FHEBIE 4,000 kg R (49 2027—2028 » 78
A o WEHERSBEMFOMERGEE - 2R AKERERSH ORI THEEEE 70% - RIZHENEEY
8 HIERERRIZBER SHHIN RS - HEZER -

» Growing Al rack weight is challenging data center floor-loading limits

+ Lightweighting helps reduce floor-loading demands, material usage, and deployment costs

>4000 kg

(projection)

>1300 kg

Single-width Rack Weight

2022 2024 2026 2028 Year

8:05" | 2026 "= A o Scaling Innovation for the Al Era.

o

17 - BE Al IEEEMK : 49 800 kg ~ 1838 1,300 kg ~ #8i8 4,000 kg (¥&HAI) - O1F : &880 -
IE : OCP 2026 - #&5815% (Rack-Scale Weight Reduction and Reliability Validation for Liquid—Cooled Server Systems)

BFEMEBIERI PPS M4 (PPS+GF) BIXERE @ RN LERER - REBIAWEERER > BHHE 66% 5 ALY
EEFETL PPS+GF ~ #2fg PPS 2BRE » HE 52% - fE#R#E 100 psi #HE - LEFEEEME 0.0018 mm ; KH
ASEEREARE T - S35 HE - Google thEHFRZETIRER - ENEE—RMEANEREER  REEFIEEMN
E o

TGN



Cold Plate

Inner Manifold

66% 52%

Weight Reduction Weight Reduction

Plastic (PPS+GF) Plastic (PPS) Tube

Plastic (PPS+GF)

Top Cover
Main Body
Copper Base Plate
With Microchannel
* Top Cover Replaced with PPS+GF * Metal Main Body Replaced with PPS+GF

v ® Metal Base Retained for Thermal Performance AN * Plastic Tubing Implementation

§: 557 | 2026 - == e memmm—m———————t:.  Scaling Innovation for the Al Era.

i R I

[E 18 : PPS BEMMERET - /2R (PPS+GF LEMMHGEERER) WE 66% - WIXE (PPS+GF X820 PPS &) BE 52% - O
g EFEgM -
iR : OCP 2026 - #25815X (Rack-Scale Weight Reduction and Reliability Validation for Liquid—-Cooled Server Systems)

| 6 @igst: 58 2 ARE - EY

6.1 HEEMNE  HREAFR

Denvr Dataworks B2 UNICOM Engineering 7 NE2R4 IT 5%F1 HSRPIREEZETHIZERS] : I Dell XE9680
&R 30U H200 SXM falfRzs: » B1E 14 BB Denvr E8E ; HAHEE R0 128 GPU fhith 900 FHHER » &
FA7K ~ PUE 1&5 1.04 ~ 6—12 B ATTERE ; 1 MW it 600 FHHER > HEERZFTEEEERN 1 MW {f 6,400 F 55
BR (9B THZ2—)  BERECARBBEHRSRAEER ) 2 5 SEQRRYE 4 € 8884 800 W
(AEEH) - HEES BEFE TCO SE[MIRIIKRIBE > 128 GPU MEBTREARATIMNEBEERE -

Denvr Approach to Infrastructure at Scale

+ Modular Standardized and repeatable Air Cooled Co-Lo
+ High Density 128 GPUs in 900 sq ft 1 MW per 6400 sq ft
+ Sustainable Zero-water, PUE <1.04 ¥ : 5

+ Built for rapid scale  6-12 months to deploy

Denvr Dataworks Modular Data Center
1 MW per 600 sq ft

@ 5% | 2026 fl__j“ DENVR‘ oy Scaling Innovation for the Al Era.

> 2 +2 |a

19 : Denvr #4158 BRI OB L TERENGEIIELLE (1 MW @ 600 ¥ 6,400 £ %ER) 128 GPU /900 FHHER « 2
7K ~ PUE {E1R 1.04 » AR 30U H200 SXM fElfRz5EHE 14 EMNLTEER - OFK : AT -
5B © OCP 2026 » Denvr Dataworks / UNICOM Engineering 152X (Deploying Immersion Native ITE in Al NeoCloud)



7£ 1,000 W #& GPU L > E—FAM¥ELERIGEEER © 8 8 SXM GPU ~ £%8 1,000 W B1Z ~ 600 # DCGM & »
28 (MR 35° C) BEERSR (MK 30° C - PG25) FHINESHFI% 996 W B2 995 W » 8 FHEER ; B8N
EEZCGEE 77° C» HiZRALSA 64° C NER 83° C LR - MEERBEARRE » FAIHIBELERM—TE &
Bl ARRHIEIEIRTE 1,000 W ARFT AT R S HERIR -

Delivers Comparable Full Power Performance in Immersion & DLC

Same platform 8 x SXM GPUs » 1,000 W target per GPU * 600-second DCGM targeted-power = |mmersion, 35°C = DLC, 30°C PG25
tests

Mean power Mean clock Peak Tcore DCGM result

996 W 995 W 1,567 MHz 1,594 MHz T 64°C 8 / 8 PASS 8 / 8 PASS

Power Clock GPU Core Temperature

~ - F\ = A — .
i \\‘,r-/"\"\ _ o N / \ /
/ /\g " \\ T p .
"‘s.../ / \ . \ ./\ ./.___,.
: 2 .——.-‘_.-——
DLC 992.8-997.6 W 1532 M " DLC 156B-1618 MH: T 77 i DLC 55-64°C

Takeaway: Both cooling approaches passed all 8 GPUs and sustained at least 99.5% of the 1,000 W target on average. Immersion matched DLC power delivery while
remaining below the 83°C Teore limit.

e 257 [ 2026 (T DENVR™2/UNicOM Scaling Innovation for the Al Era.

i, ¥ o AN T 1

20 : EF & 8XSXM GPU ~ 58 1,000 W B1E#HY 600 #8I : 3232 (85° C) HAEH RS (80" C PG25) FHIIA= 996 / 995
W IBEZOERE 77 /64° C> 8/ 8 @i - O : A -
5B : OCP 2026 » Denvr Dataworks / UNICOM Engineering 5% (Deploying Immersion Native ITE in Al NeoCloud)

Promersion Bi& OEM A KEHERRFEMKE » WIRARZMNKESIE 2028 &£ (F18B4 250%) -~ 2029
T4 125% ; 1 Eaton SEMISRIERIRIEREE « EHE1L - KIFREEE D RIFEE 2025—2027 ~ 2027—2028 -
2029—2030 (5&FEAI) - FELL 12027 FAEFTHRE) WREFEELE  EB/NRELE - (BEERER
OEM RAMBNIERE -



6.2 1EEMEMR

FrRs B E

UL 2417

UL 2417B ~ UL 4303

OCP Immersion

Requirements Rev 3

MRS B E

Intel 2%

MMEETFEEENEL

SRR RN - BIERE >300° C (ASTM E6B59) - B
2t >135° C (ASTM D93) ~ NEHIE =6 kV/mm
(ASTM D1816) » WIAATHM MU AL 5 B

2417B SHENHRIRLRANR - UL 4303 BEE
KHEEME OO0l FAgEth

(B%%H) ;#

MEEDICEE (5 PAO~GTL) -~ BefE - &1t¥  REMEE ;
BAREREE LR 70° C; MmMBIABEL -10° C AR (E:2
R5) ; BRREEIEIET Rev 3 2

-N} .

B4 570 £EH ; SwRI BiERE) 4 F - BIAFETEEYN
100 BET FES BE 256 BETT

BN FRIRREME | MIES  BMEBARE  SBER
& BEFRMEREMNL ; EM DC3235 B 24 afEfras

63,548 4B -
2%)

MTBF 39,471 /\iF (80% S48 TFR - £/

2026Q4 SAIEZaLFIHE ~ 2027Q2 ;5 RBEE ~ 2027Q3 PCB
21t ~ 2028Q2 DDR5 :SRTER | BlIS aptEhY

System Materials
Replacement with Lower Risk Materials Needed

P

7

2025-01-14 %

2417B F8% 2026 FEJKR] ; OO0 #H
HA

2026 FEETH

BEEREER
BEAEERM ; REESHERRE

Intel B2 Fuchs T{E4HFEAI

Material
Compatibility

)

Thermochemical
Reliability

High Risk

Material
Incompatibilities
Identified?

Certification
Report

Fail

Package Reliability Testing Needed

8257 | 2026 " T =

Fluid will not be
Certified

21 Intel ERFNEIRIBERE : MEMEDS (HEBERAR)
MBS ARTERRGE -
K& : OCP 2026 »
Solution)

6.3 HEE : MiERIRIRE

ExxonMobil B Z e RI3T
HEHEE S 24.4—85.4 GQ > {FHBMIRISREEMEEERE 19.3%

- BEBAESFE - R RE

E - BBAHRAREMA - KEBIZ

Intel / ExxonMobil #5% (Rack Scale Reliability Demonstration Testing of an Intel Datacenter Certified Immersion

B B&1E (TAN) EAARZFMREE TR ; 7£ 80° C ~ 500 /NFHIE LRI P > &
3| 85.1% ({RRBETELE)

> OCP #H1& 8

AIETHY TAN [RIEZFTIEIERES <0.01 ZF/an <0.02 mg KOH/g > {8 ExxonMobil K RIFZHREES R



0.02 AR A HREERIRE > FLEPRERAEMRINE - EHEE TAN fRE9 - REER A TAN o KYZEN » Samsung - Intel
Fuchs HII5R—BURMELS 2124 © NRBIFERIREEEAXNRBREEARE - Samsung EMIEIEIR THEER
SSD f#fli8i@ 15,000 /\EFBIE » #SR > SSD SREHAY 80° C &%l 54—55° C (Opteon 2P50) -

FERSARBUEE 2 Y ISR © Evonik B Oleon FEESIEPINES4) 160° C ~ IRRENBIBE « BEMIMER ;
ExxonMobil (EBIXTER) BUISESHE E-1 BIBEE « BUSEIE 85% - M5 BA IS - ABEFIAEHE
43 5 Rev 3 DIEASARYIATBII 4 -

AT

6.4 FBEHEERMNUE

IR TE MR EER B Promersion Bl Eaton : BT SEEMRH (HERR) EEE > 2RA 1.45 &~ 0.96
&~ 0.72 {209 HEEHE) F5 28184 3.4-5 Z - RIEHES 12 12 (3,000 248 30 AR @ 4R AH) -
ELHZRERGIER » RAEEESBIGER - Denvr B9 TCO SEEKRIBE -

BEREE2 RSN o REEMHIER (ExxonMobil ~ Shell * Chevron Phillips * Evonik * Oleon »
Chemours - Castrol ~ Fuchs &) AEAREERE > jS2EMEAREEZIER « CDU - #1418 > MAZRE (E

am) e

| 7 wissEEn (HOR)

Promersion MIFERILA+{EETAE : )RR 2026 F4 12 ~ 2027 F49 15 ~ 2030 F4J 27 ~ 2035 F4J 57 (&9
120 {8 ~ 150 {8 ~ 270 {8 ~ 570 {837t) ; i8I8 2026 F4J 1+ 2028 F4J 5~ 2030 F4J 18 ~ 2035 E4J 55 (E
BGE ) BREL 110%) - EEFEREIA 2025 EFFEIZETRE Ton track, no updates) @ thii BREBEH - BH2
R E 2035 FHRIERRTILNR > BLAERRITEA -

Scaling Innovation for the Al Era.

G| e BTN -

22 IR TISRETER (HEER)  AREFLNFEREERESE > 2035 F)2R4 57 ~ FIR4 55 - O1F : EEMTER - &
4R~ BEEMGE (210%) > B 2025 FHREH -
I8 : OCP 2026 » Promersion 152X (Liquid Cooling Market Update)



R "F O&

Promersion (&8 AR 2027 E4 150 (BEIT 2 2030 RARBRATIS ; BiEGE

) F#H 270 BET

HERIREE (2026- RIBEMIS 2027 & 44 B~ RIREHAFBEDS 5 BT VR200 £/K% ~ [RIZERETEHA
09-18 > 4Q26 #&E 2030 & 89 &=t +50%

Z=T1))

MEZEMN 3 8 OERE (RAEKRYZTEN) » AR W AEREP—EZEX MEE 5—@ - Hakiis B
RN ST AR OME » 8 Promersion IR REIARE S EAIENE S SEE -

| 8 aENEEREOJEE
TRINEAREIER - iRz By ERERAAE ZENER - AEESHTAMNES  FE8EEA—FARE -



ERLMRLR

mitEEA AR RIZR
BER

LEECUN ST ES

Helios B& 2

=

IRIREIZEINER

FRARBEIRISIR

i

TAN FR{E

AR ISR

PUE

CDU Hii=Z

XPO ZIRiR=E

FAREE

Promersion : £&ER4 2.1

KW ~ #IB5R4Y 4 kW ; 4Z58 58
2 kW 94584 78° C~ 3
kW 2R ¥#EmE 106.2° C

M5 LR ERIEDSHMIBZRIEE
EAEMRA

IS 0 2027 wHEE -~ &R
2027Q1 ; Promersion : i2i8

2028 A ~ MmAAYIEFRIEA 6
kW

M2 FAREC

E1EE38 1,500—1,800 W +
2027 ELATE ; ERFERIZE Al
(B3]

Evonik / Oleon : ERZERI N LAY
160° C - IRENBETE

OCP R#% : #MIEHE <0.01~ &
£ <0.02 mg KOH/g

Promersion : 2R 2027 E4Y
150 %7t

Denvr 3238 : PUE &R 1.04

£EEZEH NVIDIA : 800 V in-
row 2.5 MW ~ 3,850 LPM

MISER 4 L/min

FRTE  WIERS 4 R
BHHE 50%  HEE 30%

CoollT : 15 kKW 2#& (1.2
LPM/KW - 387K 45° C - &

7 TTV)  SIBERIEIMNAED
2 kW (BRARREIR > FHER
AR) ; BEH mJet 800—
3,500 W

1258 MEAE - RREE -
CDU HIIFENA - EMEER
R

ZutaCore (fStERSIR) S8
#23@ 4,000 W ~ pPUE 1.03

nVent : 5 11% (49 27 kW) &
Ze4 » & RDHX

Denvr : H200 B4 ESZE ;
1,000 W #& GPU BBl

ExxonMobil ((XiaEE8)) : &5
¥ E-1 EARIE - RIGMEE
85%

ExxonMobil 5l : SEREE
S 0.02 ANEAREARTRE

ERIGEE - 2R 2027 F 44 B

ETT

GS MASIIMMERRL RN
PUE £ 1.2—1.4

Gamma : 2.3 MW » —ZR{BI%g
660—940 GPM (1&#k)

FIT f§#R - &K 0.4 L/min
AR - 2R+ AKE + BB AR

RITHEEEB 70% ; EMH
B 52—66%

OEREBR - EFHIT - KRS
AR - 16 kW BREVESRER @ £
EEMILS

Memn%E (FEAEE) - T8
i) BIERERERAR

HEDSHHREEREDHL B
HEBHA

% TiRA2%&=E+RDHX)

&% M,000 W & BEERE) £ 1,500
W Mk ; FRIEE 128 GPU &t »
AEIME

()3

BHIIS © 5885

FRIEFTAEANE ; EFEEE TAN AR

AR TES D=0 3 B

=R ERI DR EE RS RIEOE

@ - RIRARIRESIA

RETEAARE 0 AATELE

4 L/min §&:%18 > 1€1E% 0.4
L/min

MR AZ%E ; BIERER SRS
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6669

3324

3017

3231

3706

2308

4938

2317

6 15U L BAEEREESHEE
(-38.2%) - PPS+GF 21k
R (-66%) ~ MARSIEELE RS
{4 « Bl Microsoft BB I8
B RRTERR 6 kW BHS
WIRIGEE (F181%) - HEZ
ABEREG > BEP-2E

FTE1BE

B NVIDIA HERIISR : WA5 §
BERR (REEINEGIRE

EE) -~ Smart CDU (FERIRR
=~ N+1 RIHEER) ; B®RE
BEM > |EEIE ; NVIDIA Bl55E25

BRI AR HU
EEAEEEREREERNE
RHEME (3 kW TTV
R134a * R1233zd BEHE)
EEE  BERER WS

B EMBKHELR - TIZEE
AR 2,000 W B2 ; KRIEE
B AREKRBMY  EUADK
X Al TJE hyperscale 43

AMD F2ES : BiEL
(JWS  Cooler Master) ~ &
AR (Castrol PG25 &5 2K
J8) ; 848 (CoollT » Nidec)
18 (ZutaCore) - $EH
(Akash) &1EHI logo ; SR
BRESRAETR PG

B NVIDIA #[F3%& 800 V in—
row CDU (2.5 MW ~ 3,850
LPM ~ R 2+1) BLRSEIR ; &
HEHE

Rubin RS EIESEME
(2026Q4) ~ ZHEE
(2027Q1) - HAEFI ; B2

WREE CDU #Ri%

Ingrasys : VR Rt ABBERS

(H4BEAE inner—-manifold)
L10 BEpIE ; BEEE - IE
BEM
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VC-LCP (2026 &) - Yi&E4
FERR (BFBER) -~ TH7
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ABEERER BRER

EBR 90° C) ; BIBZHHEE
EFARAER - BIEENE AT
FRERARE > FERE

FIT JBRE — XPO #BHANE LRI (224G B BR+8 XPO EFHSE
B~ 448G #EhR) ; EIBERIRT bl
%8 F B AR S RZE

ah 8996 #BZF % RDHx ~ in-row CDU ~ /&  #:# Helios RDHX {FEFGIBE ; 5TE
R~ B EHER ; AERE
BRI HRHIR - Helios fit RDHX
HHIEBEEM  TREE

2R ~ & 3653  AHABEZREKREHIR #am (ER EEBRASIGRIMNEE

pi-3 2421 i3]

EiE - 31 2382  EEHmEFEERME] ; TE 1£ logo / —

HEE 2356~ (EAMBZECERES BE

= 3515

EERRBENER

e CoollT (Ecolab) :#EBRBESIRE 100% HHESRNEDRE ; MENSERBH  W2ERIMWBEEE -
e nVent : Helios RDHX RUiRIEBMF - BIZH1ES ) —H1 RDHx Em °

e Corintis (Iak) : RIRAMREZLD @ AIEESH  EEEFEBRERELREE (R -

e ZutaCore * Akash * Chilldyne * Accelsius : MIBEBERIKEHEl 0 BRIEESHEEIE -

e Cooler Master * JWS : 3 AMD FE &SRR °

o Y TE: EHES 10 RIBEHSRMR -

BREE

E BHEEE

OCP CDU izl EEEIMME CDU g% (HEE  CDU fZE(EREM MRMg) Em MR
FEEt 2026 &£ 11 A)

EEIR 3 kW X EREERG MEERISKGECHEREEESE
MIB7E{E— hyperscaler WEEEEZHAI HEIEER 2028 EDAE ) AR
Helios RDHX BRI 155 ERENEaREERIIE

RRREME OEM SEEH OCP 2R Rev 3 1 ERIZRREBWNRBRERERE
BRAKSLANEELER PPS+GF BEELERE

875 W45 R1REF B NVIDIA 535E HEMRRESR] ERNER
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2026—27 EEXRMIERSR
WRF 4%

MER 2028 FNERIIZAEEL

&

WREETRREREEEMN
Helios & M&R)2 +RDHX}

BRMBIRE SRR
BRERRT

MISRETRA

N \Enn
I §E;l /B ER

OCP Global Summit 2026 (2026-10-12 & 15 » San Jose) ES#REARE: :

e Promersion :
e Promersion / Eaton :
e CoollT Systems :
e Google / Corintis / Microsoft /
o Wiwynn (#58)

Cooling)

(Rack-Scale Weight Reduction and Reliability Validation for Liquid—Cooled Server Systems) ;
Operational Complexity Through Standardized Two-Phase Liquid Cooling for Al Infrastructure)

Meta) ;
e Wistron (4&#l)
e Auras (£38)

Technologies)

o MITAC (#i¥)

/ NVIDIA :

e Hongfuhan Technology (HFH Thermal > JB8E &)

[ B

EARITRBINY 2029 EYIETERIAEIRAT 5 &
hyperscaler 2RI AME > EEHRLN
WA BEMESE

THE ORI EE O] AR RN A HE
RA ; ERERE (ZutaCore &) %
BEFERERIRTZRA

BERROBELBEGRIIRG > B
THEEHER  AEEORERBHUERL
15

B—3E (nVent) ; RDHX ik EEEH
N% MERFERE ; SNEEHREESTE

Promersion 8] 2028 &K 250% »
# OEM IRAIZEEZRFEAEME > FAFEN
BREEE ; MRBERE R EEAREE R
RETE > SBEBEMNER

RS HBRE R - EROM ISR AE
ERBHRP  BRERENRIRBITE 5 NVIDIA
BEH—HEB VR 2B 0 AR
BUEENERE > DBREBRE

Promersion F&8IE 2025 F£HKREH -

HEEGE  ATAGOENSETRRE
#9315

Meta :

REE R

{£— hyperscaler AR IREEREZRER
2028 4

OCP MitBEEX B HARIREIF ; CDU 4%
M1E CDU #Big&

NVIDIA 5 AMD HIFRMEARZE K 100% EiH%E ; B
BRAEER BOM AREIR

Helios BMREZRF RDHX » 5} RDHX {tFEmE
JEBRM

OEM 2EZRREME ; OCP 88 Rev 3
UL 2417B 12R1E% ; BRHEIRERRBERIAEE
EZ]

HEFRERE ; FARAGHTENR

Promersion BEHTEA ; ZREEELIRTAEMLT
15 OERE

(Liquid Cooling Market Update: Industry Dynamics, Adoption Signals, and the Road to Scale)
(OCP Immersion Project: Scaling Open Collaboration for Immersion Cooling Adoption)
(Fanless Servers Are Coming: The Peripheral Coldplate Roadmap Behind 100% Heat Capture)
(Pushing the Single-Phase Cold Plate Limit)

(System-level Challenges and Considerations in Transitioning from Single-Phase to Two-Phase
(Investigation of Diamond-Based Materials for Direct Liquid Cooling of Next—Generation Al Chips) ;

(Reducing
(B2ZEEE ~ Corintis ~

(Building the Al Factory: Overcoming the Infrastructure Challenges of Al at Scale)
(A Novel Liquid Cooling Solution: A Negative-Pressure Two-Phase Water-Boiling Cold Plate)
(Cooling the Al Revolution: Scaling Performance Through Advanced Liquid Cooling

(Scaling the Future of Open Infrastructure with Advanced Cooling)

(Cooler System, Hotter Innovation)



e Delta (83Z%) /NVIDIA: (Delta 800 VDC Power and Cooling Solutions for Data Centers)
e nVent: (nVent RDHX cooling for AMD Helios) ; AMD : {Inside AMD Helios: Engineering Al at Rack Scale)
o NVIDIA £885%:% : (Al Factories at Scale: Advancing Open Infrastructure for Agentic Al)

e Gamma Technologies : (What Shapes CDU Performance? A Comparative Study of Design Choices for 2.3 MW
Systems)

e TE Connectivity : (Cooling the 448G Frontier: Thermal Architecture for 500 W-Class HSIO Using Direct-to—Chip) ;
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