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Technology Evolution forces our hands

Typical 2S 1U
Server

Higher Power + Lower Tcase
Is driving fan power higher

2014 2018 2022

/

2014 2018 7%

Stress
% Fan
_ Power
* Max CPU Junction temperature Normal

(Tjunc or heat sink to die) is
relative to Tcase and Power. Server 400 W

% Fan /
2022 Power

The constraints of physics 4%

_ Power
As Thermal Design Power goes up, Trend 2014
Tcase must come down to keep

Tjunc within max temp range.
200w 350W 500W
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Why Move to Liquid Cooling?

 The data center can’t keep up
« Sustainability mandates a change

30-50kW

e

80-I50kW+
> (100kW)

~13%
For the server’s fans®

13kW
+

30 ton CRAC Unit Power**
30kW

~43kW

The Good Ole Days....

(Grantley, Purely, V100)
2015~2021
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2021~2024

Current Dense
(EGS, Genoa; H100)

to move air /
reject heat on a
100KW rack
What’s Next
(Bx00, GraceHopper, Mi300X)
2025~2028

*Allocated Server Fan Power 3
*Assuming 100kW requires ~ 30 tons of AC = 30kW CRAC Unit



Al Factory — LLM Supercomputer

« 2024 Gen Al Training Server
Air Liquid

Total Server Cooling Power 15.5 kW 9.5 kW
GPU/CPU
Other IT

Fan Power

Cooling Air

Cooling Water
Total Non-IT Power 7.8 kW 1.8 kW

* Real Case example
— 5,000 Server w/ 40,000 GPUs /10,000 CPUs

- Aircooled: ~77.5 MW w/ 39 MW “wasted”
- Watercooled: ~47.5 MW w/ 9 MW “wasted”

Lenovo 2024 Lenovo. Al rights reserved. * 35°C ambient, allocated fan power
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Picturgs Courtesy 0f Barcelona Supercomputing Center
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Lenovo Neptune® in rack servers =» \eptune

No Neptune Neptune Ar Neptune A Neptune C°re
CPU <205W CPU <=350W CPU <=350W CPU <=350W
ASHRAE A2 ASHRAE H1 ASHRAE A2 ASHRAE A2 and W45
35°C ambient max 25°C ambient max 30°C ambient max 35°C ambient max

Up to 75%* capture at 45°C water
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Ethylene
Propylene (FEP).

8-16/CDU 4-6/CDU
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1U

350w

300W

0.155C/W
TBD CFM

250w

0.170C/W
28 CFM

230w

0.163C/W

205w

0.176C/W
22 CFM

2V

4u4s / 2u4s

Tower

2U4N

4U-4S

GPU Box

Water cooling

140w

0.239C/W
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Smarter
technology

thanks.
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