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+ GF Flow Solutions

Innovating flow solutions since 1802

1802 — Foundation

Ouir first major
innovation was a fitting.

5. December 2025, Schaffhausen | Stockholm Data Center Forum

19th Centﬁry

> - ~ L \
oyl P ek S immp SRy

[ o -

2000s

High purity solutions,
Digitalization and
sustainability initiatives.

+GF+

Late 20th Century

Thermoplastics and welding
technology, new type joints.

Early 20th Century

Automated production and
standardized piping systems.

Scaling foundry operations and
expansion into steel and high-
precision components.

Mark Bulmer BKS 3442



o
GF is present across the globe

GF Industry and Infrastructure Flow Solutions GF Corporation

v + CHF 4.8 bn

Americas

< +19°023

N o

Employees worldwide

+ 184

Total locations

+46

P Countries

® Sales companies and
branch offices

Additional supplied
markets

WV Production facilities

Rest of the world
10%*

*Key figures based on the financial year 2024
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+ GF Flow Solutions

#1 in engineered industrial flow solutions

Sales (2024 pro-forma new structure) Key segments

CHF ~1’100 million - }

Competitive advantage

= Customized and prefabricated solutions

= Unique know-how in material, engineering
and automation of flow processes

= Global presence and service levels

Customers
] f-\ l‘ \
Micron  ntel BEG\"DE é j ii’ diL J \ \ [
l ) | ,
tﬁ!'llp xylem @ VEOL'A OP[JB PVDF / ECTFE Pre-insulated pipes PP PVC Valves Actuators Measurement

5. December 2025, Schaffhausen | Stockholm Data Center Forum Mark Bulmer BKS 3442 -|-GF-|-



+ Polymer Solution Experts

GF offers widest variety of non-corrosive plastic
piping solutions

ecoFIT PVC-U PVC-C PROGEF Standard & Plus

. [ R

.

PROGEF Natural SYGEF Standard & Plus SYGEF ECTFE

ELGEF Plus

5. December 2025, Schaffhausen | Stockholm Data Center Forum Mark Bulmer BKS 3442
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+ GF Flow Solutions

From design to operation, we support the entire
construction process and beyond

Design and engineering services Pre-fabrication production facilities, channel sales, Lifecycle support

We support engineering and design at the and installation training We partner with OEMs and EPCs

front end of a project We pre-fabricate systems and modules in our 16 prefabrication hubs and throughout the lifetime of their
deliver them directly to construction sites construction projects

Specification Planning Design Training Preparation Implementation Commissioning Operation

+ + + + + + + +

© rrrrssssnssnnnnnnnnnnnn © srrrrrrnsnsasnsnnnnnnns o o ........................ © rrrrrrrnrnnnnannannnnns © rrrrrrrnrnnnnarnannnnns o

° ° © rrrreerrerernea e
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+ Facility and Process Waters
... a long history of Mission Critical Projects >25yrs

| 4 4 7
K ol A L.
S,

\

Thermal Walls AHUs Evaporative Cooler Chillers Water Cooled Condensers Dry Cooler Cooling Towers Heat Pumps

Machine Rooms :

= Chilled Water = Process water GF covers

= Condenser Water = Make Up and Domestic Water Operating conditions:

= Industrial Water = Drainage and Condensate . . .

= Chemical Water Treatment = \Waste Heat Recovery -40°C to +80°C (+140°C)

DN10-1000mm
PN 16
Indoors and outdoors

= Facility Water (from CDU or Immersion)
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+ We have a long history and successful track record
realising Mission Critical Facilities

Microsoft

"Windows Server 200

Built on NT Technology

Starting up.. ENENENEN
Copyright ® 1985-2001 Microsoft Corporation

%)
@ o N
@« - @ v R bq ~$’b i () S
e 0 & § & N O & Qo & & & (¢) @ \¢ & & S & o &
S <© © S - > ) ° S I K0 & 0 v P& So & 2\ & @ S S S0 e
© o o > & 3@ & . @ NG S RX Lo S ) GO O N NN N\ S 2 g SRS HL o @ L&
N
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+ Engineered for Data Centers

Polymer Piping Delivers Value

30%

Better insulation
performance

rr{Lighter than

Corrosion-free
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+ Data Center Cooling

was and still will be with air, but transition to liquid is happening

really

L b

>30°C

high return temperature
30°C...40°C

no recirculation
no “hot spots”

Air circ cooling ufiit. Server rack

highdelta T
small air flow o

controlled
fan speed no air leaks

20° - 26° C q #

higher supply temperature 2 - .
~20°C ... 25 °C low velocity - low pressure no balancing required

e, o
LLLLO
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CRAC, CRAH
Roof-Top , External
Air cooling the servers in the racks
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+ New Data Centers designs will be hybrid
80% Liquid Cooled: 20% Air Cooled

Design Criteria :
= Hybrid of air-cooled and hybrid air/liquid cooled racks

» Liquid cooling infrastructure to be sized for 95% of the IT equipment
= Air cooling infrastructure to be sized for 44% of the IT equipment
= AHU’s designed for 44% of IT Capacity

Liquid cooling for GPUs /

Coolant Distribution

2 Rack1 Rack 2 Rack 3 0/ f h t t d
— Uit CPUs 80% of heat generate
@ Liquit Coclad Server o L it Conves
O Ciquit Cocled Secver 1 I uscs Cooies
J - Liguis Co Servir M M Liquc Cooled
Liguis Cocled Serve: M Liqu Cooled
. . | Liguic Cocled Servan Liguid Cools
Liguid Cocled Server Ligud Cooled
Liquid-to-Liquid Lt Coole Sacves Lqud Cooled
. Heat Exchanges Linpss Cooled Server it Cooled
quit Cecled Sonv I %
. . quit Cooked Sarv:  Coted
Facility Chilled
Water Supply and
Return — —
r—— r— g
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+ Introduction to Chipmaking

Over 30 years in Microelectronics: Trusted in the
frontline of the world’s most valuable chips

p . [RRNAT] Y -

: : :::MF ..................... .|. .............................................. + 1 .p?r
trillion (1012)

impurity particles

S Excen. constant innovation, ensuring
Awa “ 2 O 0 + to stay ahead of industry.

\)
INNNNNN]

Illilll
.

Intel EPIC 3 ) @ +
. Wet processes :
;3 ‘ Majority of semiconductor manufacturing
processes rely on ultrapure water (UPW).

&

Multiple Supply Excellence Awards, latest 2025. -
o o o

5. December 2025, Schaffhausen | Stockholm Data Center Forum Mark Bulmer BKS 3442



+ GFPS in Microelectronics — Where do we play?

GF is solution provider for applications requiring absolute reliability and purity

+ Water purification systems + Chemical Conveyance + Ultrapure Water delivery + Treatment and control

o o o
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idCore

iqui

GF L

A i

SR SR SR AN

MR

+GF+

Mark Bulmer BKS 3442
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+ Quick Connect Valve 700

Plug-and-play connection to cooling pipelines

+ 55% less weight
: From 1.8kg to 0.8kg, with same strength,
performance, and reliability

+
: 25% better flow
Full-bore valve design for optimal flow "'
and reduced pressure drop i  Environmental Product
| . Declaration
M Easy handling
: <Y Safe, easy, and ergonomic to handle : oo
. and color coding for supply/return lines. PRODUCT DECLARATION 7
Patented dual interlock PR e g
valve
: ] i :
With lever mechanism that prevents : 100 A’ rellable :
accidental decoupling. Corrosion-free, proven design, and
: thoroughly tested for long service life.
o o o
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sf= In-Rack Manifold | Liquid Core

Bespoke Manifold Design for Uniform Coolant Flow

and Optimal Performance

100% Design
Flexibility

Open design, compatible with variety
of UQDs, possible to customize.

100% Quality Tested

Visual inspection and pressure test
for every product before delivery.

o) 100% Reliability

high-performing solution.

50% Less Weight

Significantly lower weight than metal

Consistent coolant

without compromising on quality or
: FIOW : reliability

o o

Non-metallic materials for long-lasting,

Outlet 1 : 2.2 I/min
Outlet 10 : 2.4 I/min

4 Qutlet 25 : 2.4 I/min

27. November 2025, Schaffhausen 27112025 | Mark Bulmer BKS 3442
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4+ Al Rack Densities
Future Proofing Infrastrucute : A Challenge

Rising rack power density is driving
the scaling up flow

Larger
dimensions o Rack density (kW) Lt

to facilitate the flow 1’400 —&— Flow rate [I/min]
1’200

-------- = We|g ht 1°000 d75

becoming critical design —
factor 800 vr
600
Manifold 50 des3 @
| d . L
-------- + Installation wo I g A
increasing challenges 200 @
@ Source: COOL-IT
0
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* By mastering flow, we optimize the system performance

Piping system performance optimized by

design

........ + Efficiency

Reduced complexity

........ + Power consumption

Minimized pressure drop

........ + Performance assured

s ) o | Designed to match the requirement

‘‘‘‘‘‘

Source: GF Flow Solutions
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+ Keep the Cold Plate Clean : Priority No. 1

= Water is a better
heat carrier and
requires less
energy to pump.

= Wateris very
corrosive to
steels.

= Clean Cold Plate
is priority — avoid
any potential risk
of contamination
with particles

Microsoft has demonstrated a way to cool silicon chips using
microfluidics etched in the silicon that allow coeling liquid to flow Source: Microsoft
directly onto the chip.

5. December 2025, Schaffhausen | Stockholm Data Center Forum Mark Bulmer BKS 3442

PG 25

Water potentially as coolant
instead of PG25

We work with PG manufs to
Jointly test PG with GF
LiquidCore

Fluid purity

becoming critical for
maintaining the performance

+GF+


https://news.microsoft.com/source/features/innovation/microfluidics-liquid-cooling-ai-chips/

+ Reliable welding is the foundation of leakage-proof
cooling installations

Molecular
________ bond

Restoring original pipe strength

........ + Smart
Automation

precision without human slip-ups.

........ . 1+ million welds

annually
trusted by the industry
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DLC Secondray Piping
Closed PG25 Loop from CDU to IT Rack

/4' o;‘/// /// ///

7 0 1
il
%77
R A
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+ System Analysis
Pressure Drop 52% in the Cold Plate

Technical loop NVIDIA;I;J%JL GB200 NVL72 132kW

SyStem Level: val\1/ed<,0/565
valves QC7 o

0,

" Distribution of pressure drop

m : 2b
A2 o

hoses 1/4"
12,5%

cold plates
52%

Breakout models

Component A
Level: TEC QDCs small *

22,2%

= with 1200 I/min
Vertiv Liebert XDU 1350kW = Pressure drop over filter 0.7 bar
= max pressure drop 2.5 bar
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+ Technical water —- PG25 Secondary Loop

. _ _ Modelling review
- E n d u Se r req u I red pl pe Iayo Ut d eS I g n S u p po rt = Flow velocity evaluation of 45 degree tee with 45 = Flow velocity evaluation of 90 degree tee with 90

elbows elbows

= End user required support on CFD analysis of
custom component

= Commercial and performance evaluation of
custom parts

8151 IS connections shall be arranged such that they connect at high level to the back of the
rack. Connections shall be arranged such that the 17 FD83 connecticns connect to the rack
manifold using $0-degree adaptors. Connection points shall be arranged in the vertical.
Final connection configuration to be tfinalized with Owner during design development.

8.152 There shall be an air vent at the top of each of the distribution manifolds. A drain shall be
provided at the low point.

TCS Retum  TCS Supply

\/u:taullc CORSTRUCTON
|
L

ORACLE TCS

Figure 7: Typkal ITE Rack Pipework Conaection Detall 1

PN A



+ GF Engineering Support from Polymer Experts

Pipework Layout, Dimensioning, Exp./Contraction
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+ o

System level flow and Pipe support concept Validated
stress analysis ~ for safe installations : performance

o o
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T GF Engineering Report

l Georg Fischer Piping +G F o+ i et .
I Systems Ltd.
This plpe stress analysis Inciudes the following lines / drawings.
Pregact o 0. Pagm ®  Conter Lise-1 *  Conter line-2 *  ComterLine3
US Hyperscale Datocenter 1 1 3z o Comter Lised o Conter tine§ *  Conterines
— * Camteriie? o Contatives Contes Line s
. . . * Comteribe30
Engineering Services
Calculation Report
[J;
The folmlnq general parameters were considered:
* Density of mesum:
1000.0 kg/m* / 62.4 Ibm*
«  Assembly temperaturs:
20°C /~70°F (~ambient)
Various moduies and sections are peing pre-fadricated In a shop, with an 3verage amplent iemperature
quring fadrication.
The density of medium is considersd for the calculation of the Ine masses of the pipes. Thermal expansion
is caiculated due to the difference Detween assembly and operation
Client: Global Endcustomer, US EPC
Charles Freda, GFPS
Created by: Georg Fischer Piping Systems Ltd.
Ebnatstrasse 111
CH -5201 SchafMausen
Switzeriand
Creatodt: Aggroved by Caled by
1710312023 Hanspeter MOller Date: 20035317 Page 106134 Row Na 1
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6.1 General Recommendations

+GF+

6 Recommendations

» Recommended suppor pacing (acc. to GFPS Planning Fundamentals), If not outined amerently:

o 17 12g /3750mm
o 10" IMN1S /3550mm
o 8 ER A /3200mm
o 6 295 /2835mm
o & 288 /2590mm
o ¥ 275 /2286mm
o 2 265 /1981mm
o 1%° 3¢ /1828mm
[ 21 5 258 1 1676mm
o % 25 /1524mm

« For outlined supports ~3rd hanger executed with the foliowing is recommended

o Hanger + lateral stop:

o Hanger ine stop:

* Movement of all outined Metrafiex V-Loops  min + /- 1.5”

* Additional vaive sUpport recommenced for valves. Max. distance within S x d from valve to support

Date 20030317 Pagm 17603 Aev Na 1

+GF+ e SR ES

7.1 Stress Evaluation VGLSR - Equivalkent Stress acc. to von Mises

» Vi5E
Cquation $VI4 Pyuie -

Figure: Sress anaes, bbad case coeraron

According 'o chapter 2.2 3 minimum S3fety-Faciorof 2.0 is required (Incustry/ Rot waer apolications).
The NAXIUM FIL0 OF Spermmen/Scw = 1878.2/ 1001.0 fpsl] ~2.0
The setermined Safety-Fachr goag mssl Georg Fscher Pipirg Systems' reconmen3ations.

Operation zold Is less demanding and therefore ot shown.

Dute: 2030317 P 27 4% R lo 01

+GF+



+ GF Quote for DLC = =
Pre-fabricated 1.65m
Spools incl. demarkation
valve

Pioe wapom Nt wckuted

The gamms k Satac on  uaction of 43 Racks {Macks parrow] and.
Weld g
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ENSI208 33 Tout con
Spock we red 1 10 Sar 20 a thown @ L€ atery facter
Welding b guucead 0 par DV - OMC St wald 204 18
Noimterea bead amoc sdowed 20
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GF LiquidCore
Complete Polymer DLC Flow Solution
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Thank You

F
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Questlons Can we help
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