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• Why do we need to densify?


• Growing model sizes.


• The need for more compute.


• The anticipated roadmap of the Nvidia 
microprocessors.


• How do we know that we can cool the 
next generation?

Broad agenda



AI model compute requirements

1 ronnaFLOPs

=

1000  
yottaFLOPs


ronna is 1027 

yotta is 1024

Keynote: Anastasiia Nosova at Green Computing in the AI Era conference 2025 



AI compute hardware capabilities

Keynote: Anastasiia Nosova at Green Computing in the AI Era conference 2025 

Demand is 
x4.6 per year


Hardware is 
x1.3 per year
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Message: The widening gap between AI compute demand and the pace of hardware performance 

improvements is a key driver behind rising energy use and the surge in data center investments.
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FLOP  = Floating Point Operations

Sources: Keynote: Anastasiia Nosova at Green Computing in the AI Era conference 2025 



Measure of compute demand

Floating point operations per joule, FLOPs/joule
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Measure of compute throughput and efficiency

𝑭𝑳𝑶𝑷𝒔
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≡  
𝑮𝑭𝒍𝒐𝒑𝒔
𝒘𝒂𝒕𝒕𝒔

Is not the 
same as

Travelling vehicle analogy

As it involves 
time to  
solution.

June 2025



~1.8x1012 model parameters and 13x1012 tokens for training and 6 

Floating operations (FLOP) per parameter for one token


⇒ ~140 yottaFLOP  (unoptimized) [literature says ~100 yottaFLOP]


LUMI in Kajaani is ~380 petaFLOP/s at 7.1 MW (FP64)


⇒140 yottaFLOP/380petaFLOP/s = 368Mseconds or 11.6 years to train


⇒7.1MWx11.6years = ~2600 GWh or 260 MEuro at 0.1 Euro/kWh


An NVIDIA A100 can do 624 teraFLOP (FP16) 


OpenAI trained on 25 000 NVIDIA A100 GPUs


⇒ Training time >100 days 


⇒Cost $100 million


⇒ Energy ~54 GWh yotta =10e24 = 1 000 000 000 000 000 000 000 000

Source: OpenAI, RISE, Wikipedia, the decoder, ChatGPT Statistics 
2023 

Compute demand to train GPT-4



Deep dive into the NVL72 – current rack offering.

Source: https://developer.nvidia.com/blog/nvidia-contributes-nvidia-gb200-nvl72-designs-to-open-compute-project/



The new GB200 – with 4 B200 GPUs and 2 Grace CPU

Peak power of 5.7kW

40 petaFLOP/s training OR 80 petaFLOP/s inference

Into a 
rack

Performance and DC needs for the NVL72
NVL72 =

18 x nodes

= 102.6 kW

+switches 
and extras

=~120kW


Liquid 

Cooled


720 petaFLOP/s 
for training



Performance and DC needs for the NVL72

Based on: Refrigerating and Air-Conditioning Engineers American Society of Heating. Liquid 
Cooling Guidelines for Datacom Equipment Centers. ASHRAE Publications/American Society of 
Heating, Refrigerating and Air-Conditioning Engineers, 2006.

GPT-4 training with 80 NVL72 
racks can be achieved in 28 days

8 x 32-amp connections on each 
feed for one rack – 8 power shelves 

Interesting to note that:


80 racks of NVL72 systems of FP64 performance is 8 PFLOP/s on 10.6MW


LUMI has around 80 racks and an FP64 performance of 380 PFLOP/s on 7.1MW



Current generation AI offering by NVIDIA:


the B200 and B300

Image source: 

https://lifeboat.com/blog/2024/03/nvidia-reveals-blackwell-
b200-gpu-the-worlds-most-powerful-chip-for-ai

35W max 
per stack

80oC max

50oC max

Image source: https://semiengineering.com/knowledge_centers/memory/
volatile-memory/dynamic-random-access-memory/high-bandwidth-memory/

Stack of 12 dies (B300).

Stack of 8 dies (B200)



The upcoming NVL144 – approx. 300kW per rack

Source: https://hothardware.com/news/nvidia-announce-vera-rubin-nvl576



Source: https://hothardware.com/news/nvidia-announce-vera-rubin-nvl576

The NVL576 – expected to be 600kW per rack



Source:  https://tera.kaist.ac.kr/

NVIDIA GPU (AI Accelerators) specifications



Source:  https://tera.kaist.ac.kr/

NVIDIA GPU (AI Accelerators) specifications



Source:  https://tera.kaist.ac.kr/

NVIDIA GPU (AI Accelerators) specifications



Next generation AI offering by NVIDIA


B300 (Q4, 2025) and R200 (Q3, 2026)

GPU die 1 GPU die 2

HBM HBM

HBM HBM HBM HBM

HBM HBM
The energy dissipation for the HBMs is not 
included in the TDP.


HBM3e for the B300 and HBM4 for the 
R200 will be 12-Hi memory stack (12 vias).  
8 x 12 x 3GB = 288GB or HBM RAM.


288GB is ~ 1.24 trillion transistors.

8 stacks at ~28W each = 224W 
 
This is on top of the ~1800W for the dies. 
GPU dies are ~ 800mm2

More than 2000W!!!

ΔT over 12-Hi HBM is 30oC 
and bottom die ≤ 80oC
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A server emulator consists of one or more CLE, Chip Load Emulators

• Looks like a server

• Accurately emulating a real chip

• High Power Density

• Compatible with different cooling  

technologies

• Modular server design

• Can meet future power demands

What if we can use a Server Emulator?



Example of use cases 

• Heatsink testing

• Cold plate testing

• Thermal interface material 

evaluation

Chip Load Emulator



Air cooling Immersion Direct to chip

Compatibility with different cooling systems



Example of use cases

19”, 48U, 0.72MW 

• Coolant distribution

• Power distribution

• System stress test

A rack emulator consists of one or more server emulators

Rack Emulator




The H-DINI project – going for 1MW infrastructure.

Goals

• The project goal is to 

develop technologies 
and systems for power-
dense AI compute with 
efficient power delivery 
and thermal 
performance.


• Demonstrate system 
solutions for selected 
technology areas


• Total budget €6M

Funded by Vinnova and project partners



Thanks for listening.

Thanks also to our colleagues at the RISE Data Center Systems.
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