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Al is accelerating DC capacity expansion
High-density trend & liquid cooling demand

Global data center energy demand (GW)
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demand will double inthe
next five years to 100 GW
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Sources: JLL Research, Structure Research
Note: Capacity includes hyperscale and colocation.
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Al workloads are increasing rack density
High-density trend & liquid cooling demand

Al rack power density range (NVIDIA)

60 kw
45 kw
30 kw

DGX A100 DGX H100 DGX B200 DGX GB200




weisstechnik’ 0 Al is surging demand for liquid cooling

High-density trend & liquid cooling demand

Liquid-cooling versus air-cooling forecast, 2021-2028
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weisstechnik® b Applicable cooling technologies by rack density
Current significance of air cooling

Rack density
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Current significance of air cooling

NVIDIA DGX H100 — The popular standard
for Al infrastructure.

Operating Temperature 5°Cto30°C(41°F to 86°F)

Relative Humidity 20% to 80% non-condensing
Airflow 1105 CFM Front-to-Back @ 80% fan PWM
Heat Qutput 38,557 BTU/hr

Source: NVIDIA

- 8 xH100 Tensor Core GPUs per DGX
- 4 x DGX systems per rack

~ Airflow: 7.510 m%h

—~  Heat load: 45,2 kW

dT: 18 K

20.03.2025 © 2025 Weiss KlimatEchRik Gl ;
S ";ii" i



weisstechnik® Pushing the boundaries of air cooling to the limits

Current significance of air cooling
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weisstechnik® Liquid-cooled servers still rely on air cooling
Future outlook for air-assisted liquid cooling
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Direct-to-chip liquid cooling

- CPUs and GPUs are equipped
with copper cold plates

- Cold water supply and hot water
return circulate and remove the
heat load from the CPUs and
GPUs.

- Fans are required to collect the
heat from non-liquid-cooled
parts

15-30 % of the heat load is Dell PowerEdgeXE9640 with 4x H100, 4,6 kW per server
still dissipated into the room!
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weisstechnik® The future will be HYBRID
Future outlook for air-assisted liquid cooling

NVIDIA GB200 NVL72 - The next chapter in
generative Al.

- 36 Grace Blackwell Superchips in one rack
Heat load: 132 kW
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—~  Rule of thumb is 70/30:
130 x 70 % = 91 kW of heat removed by DLC
130 x 30 % = 39 kW of heat removed by air

= Liquid cooling is becoming vital for Al DCs.
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= Air Cooling will still play an important role.
* The future will be HYBRID!

Source: NVIDIA
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weisstechnik® Rear door heat exchangers as one option for the remaining heat load
Future outlook for air-assisted liquid cooling
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Pros:
: . [ Air Loop 4
-~ Physical proximity to the heat | :
source => high ratio of real RackChiler | |

. Rear D
heat transfer to maximal heat — I
transfer | Secondary Side 1|
| I
Cons: | |
| - |
T . TR

Higher fan power (multiple | B8 i |
small fans are less efficient : Plumbing 40.5°C l
than one large fan) I Goolart |
~ . . . | biv cooscrin Distribution o Vertically-mounted I
Higher CAPEX (mult|p|e.un|ts | Dty oG ofilir Unit CDU) g o Rack Manifold |
compared to central units) | | Source:nvent |
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weisstechnik® CoolWalls (Fan Walls) as one option for the remaining heat load
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Future outlook for air-assisted liquid cooling

Pros:

-

-

Cons:

-

Lower CAPEX with fan walls
than with multiple RDHx
(including plumbing)
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Clear separation and easier
Maintenance as the units are
located outside the data hall

Lower energy consumption

More space is needed as one
or two technical corridors are

required |
Source: Rittal

Airtightness must be ensured
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veisstechnik CoolWalls (Fan Walls) as one option for the remaining heat load
Future outlook for air-assisted liquid cooling

weisstechnik®

FAN WALL FAN WALL FAN WALL

In a typical data hall of the future:

- There will be still ordinary server racks with a
lower heat load per rack which will be purely
cooled by air

- There will be high-density clusters where the
server racks will depend on a mix of direct

liguid cooling plus air cooling

Cold Aisle
Hot Aisle
Cold Aisle
Hot Aisle
Cold Aisle

Hot Aisle

Cold Aisle
Hot Aisle
Cold Aisle

Hot Aisle

Hot Aisle

Cold Aisle

1 12kw
[ 70kw
=1 40kwW

FAN WALL FAN WALL FAN WALL Source: Schneider Electric
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weisstechnik® Minimization of the technical corridor
Current significance of air cooling
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Cooling wall syste
Built-in solution that maximr

- Utilizing almost the entire roo
- Transforming service corrido
cooling chamber P

= Enlarged coil and filter surfaces
* Reduced internal pressute.lgssg
= Minimized floor space requireme

SRR S

Highest capacity per mﬂ d,f-

minimal power consumg
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Best-in-class room-based air cooling
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HPC-Cooling for a data center in Norway

» //" Current significance of air cooling
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i The challenge

Air-condition a state-of-the-art

~ data center in Kristiansand

anage heat loads of 32
in a limited space

()Y bl e T

rdics chose Weiss Technik’s
éfclJCooIWaII technology

Wall kits were implemented
|Jrst  building and have been
¢fat|on since 2023
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SCHUNK GROUP

Competence in materials
engineering and machine
building
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1,448 billion € sales

100 million € Investments p.a.
68% Equity ratio
9.200 Employees -
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Disclaimer

This document is copyright protected. It was created exclusively for
information, training and further education purposes and is intended
for your personal use only. Any other use of the presentation, be it in

whole or in part, in particular the duplication and distribution of the
presentation to third parties, requires our prior written consent.
Violations of the copyright law have legal consequences under civil
and criminal law.

Weiss Klimatechnik GmbH
Greizer StralSe 41 - 49

35447 Reiskirchen - Germany
Phone +49 6408 84-6500
info@weiss-technik.com
weiss-technik.com
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