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Do AI servers require liquid cooling

Overview
In data centers with liquid cooling, typically only 10% of racks or fewer are using it.
But as AI workloads are deployed at a runaway pace, liquid cooling is becoming
increasingly popular.

Key Takeaways
Liquid cooling is increasingly essential for modern AI servers due to extreme heat
densities that air cooling cannot efficiently manage. Why Liquid Cooling is
CriticalModern AI servers, especially those with high-performance GPUs like NVIDIA
Blackwell or H100, generate enormous heat, often exceeding 100 kW per rack and
potentially reaching 240 kW in next-generation systems. Traditional air cooling
struggles to dissipate this heat efficiently, leading to thermal throttling, reduced
performance, and hardware stress.

Liquids, with heat capacities nearly 1,000 times greater than air, can absorb and
transfer heat directly from chips, maintaining stable temperatures and enabling
higher rack densities. Types of Liquid CoolingDirect-to-Chip (D2C) Cooling: Coolant
flows through cold plates mounted directly on CPUs, GPUs, and other high-heat
components. This method is precise, energy-efficient, and widely used in production
AI data centers.

Immersion Cooling: Entire servers are submerged in dielectric fluid. This supports
extreme densities, reduces airflow requirements, and can handle racks exceeding
100 kW, with some systems scaling to 250 kW. Hybrid Solutions: Combine liquid
cooling for high-heat components with air cooling for secondary components, often
used in retrofits or mixed-density environments.
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Infrastructure Considerations

Liquid cooling requires specialized infrastructure, including coolant distribution units
(CDUs), heat exchangers, pumps, and leak-prevention systems.

CD

Us manage temperature, flow, pressure, and fluid quality, isolating the IT loop from
facility water systems. Retrofitting existing air-cooled data centers is possible but
complex, often involving plumbing modifications, rack adjustments, and operational
training.

Benefits

Higher Rack Density: Supports more GPUs per rack without overheating. Energy
Efficiency: Reduces fan and chiller energy consumption, lowering PUE to as low as 1.
03–1.

1. Performance Stability: Maintains peak GPU clock speeds and prevents throttling.
Sustainability: Closed-loop systems reduce water usage and enable heat reuse for
building heating.

Scalability: Future-proofs data centers for next-generation AI hardware.

When Liquid Cooling Becomes Necessary

Rack power densities exceed 20–30 kW, where air cooling is insufficient.

A

I workloads require continuous high-performance GPU operation. Data centers aim to
maximize energy efficiency and space utilization.

Next-generation A

I servers with TDPs exceeding 1 kW per chip are deployed.

Conclusion

While not every AI deployment requires liquid cooling immediately, it is rapidly
becoming the standard for high-density, GPU-intensive AI servers. Direct-to-chip and
immersion cooling are the most effective solutions, with hybrid approaches serving
as transitional options for retrofits. Organizations planning to scale AI workloads
should consider liquid cooling essential for performance, efficiency, and long-term
infrastructure sustainability.
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Liquid cooling becoming essential as AI servers proliferate

In data centers with liquid cooling, typically only 10% of racks or fewer are using it.
But as AI workloads are deployed at a runaway pace, liquid cooling is becoming
increasingly popular.

Data Center Liquid Cooling: The AI Heat Solution

In two-phase immersion cooling, a server is dunked into a vat of liquid. The liquid
actively boils next to the heat-producing components, cooling

Why liquid cooling will dominate AI data centres in 2026 | Lombard Odier

Liquid cooling is essential for AI-driven data centres, efficiently managing the
extreme heat generated by high-density AI server racks. It offers up to 15% better
energy efficiency and

Hotter Than a Hot Tub: The 45°C Breakthrough to Cool AI''s Biggest ...

NVIDIA''s newest AI servers can run their cooling liquid even hotter — up to 45
degrees Celsius, or 113 degrees Fahrenheit. That higher temperature limit is
precisely what makes them more energy efficient.

Navigating Liquid Cooling Architectures for Data Centers with AI

An increasing number of servers require liquid cooling systems to support AI
workloads. Depending on the scale of liquid-cooled server deployments, a data center
can be cooled through exsiting or

When to Choose Liquid vs. Air Cooling for AI Servers in Data Centers? -

If your server rack generates more than 25kW of heat, air cooling alone will struggle
to maintain safe operating temperatures. Direct-to-chip liquid cooling plates become
necessary above

Liquid Cooling is Becoming Important for AI Servers

Discover why liquid cooling is becoming essential for AI servers, improving
performance, reducing heat, and supporting next-gen high-density computing.

Liquid cooling best practices for AI data centers

Discover liquid cooling best practices for AI data centers, including design,
deployment, maintenance, and sustainability benefits.

Liquid cooling: a cool approach for AI | HPE
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Since fans and all the equipment needed to support them in air-cooled solutions
aren''t necessary for liquid cooling, data centers can place fewer,

Liquid cooling solutions – Powering next-gen data centers | Schneider ...

One of the most common misconceptions is that installing a coolant distribution unit
for AI servers automatically creates a liquid-cooled system. In practice, effective
controlled flow liquid cooling for AI

Why AI Servers Are Getting More Expensive

Why AI Servers Are Getting More Expensive AI server costs are being repriced across
memory, power, networking, and capital. Why last quarter''s GPU budget is already
wrong, and what

AI Data Center Cooling Requirements 2026: Complete GPU Thermal

Comprehensive 2026 guide to AI data center cooling. GPU TDP specs (H100-B300,
MI300X-MI355X), ASHRAE guidelines, liquid cooling, immersion cooling, PUE
optimization. From 700W to 1,400W

Rack-Scale Liquid Cooling Solutions | Supermicro

Dive into Liquid Cooling Server solutions, providing efficient thermal management.
Ideal for high-performance computing, ensuring optimal operation.

AI Server Market Update: Vendors Shift from Silicon to Services

With GPUs standardized around Nvidia, vendors compete on AIOps, liquid cooling,
and deployment services as enterprises ramp up inference in 2026. Image: Nvidia
The AI server market

How Much Water Does AI Use? The Real Numbers for 2026

Google used 6.4 billion gallons for data centers in 2023. Training GPT-4 took 13.4
million gallons per month. Real AI water use numbers by company, 2026.

Building data centers bigger, faster | McKinsey

As data centers grow, the need for efficient and scalable cooling systems becomes
more pressing. Advanced cooling technologies, such as

Why Does AI Use Water? The Hidden Environmental Cost of Artificial ...

AI water usage comes from data center cooling systems that manage heat from AI
servers, raising concerns about environmental impact and resource demand globally.

Deploying liquid cooling in the data center
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Adopting Liquid Cooling at Existing Data Centers The future of IT thermal
management has arrived, and it''s a hybrid of air and liquid cooling technologies.
Enterprises are adopting high-performance

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.

Contact Us

Continue your research online:

Website: https://artduferoger.fr
Technical inquiry: https://artduferoger.fr/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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