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What types of liquid-cooled servers are
available for Al

Overview

In most cases, liquid cooling is deployed in a hybrid environment. In data centers with
liquid cooling, typically only 10% of racks or fewer are using it. But as Al workloads
are deployed...

Key Takeaways

Liquid cooling is essential for modern Al servers, enabling high-density workloads,
improved thermal efficiency, and energy savings beyond the limits of traditional air
cooling. Why Liquid Cooling is Critical for Al ServersAl servers, especially those used
for training large language models or high-performance computing, generate
extreme heat, often exceeding 80 to 120 kilowatts per rack and sometimes reaching
140 kW in advanced setups. Traditional air cooling cannot efficiently manage these
heat densities, making direct-to-chip liquid cooling or immersion cooling necessary.

Liquid cooling stabilizes GPU and CPU temperatures, allowing higher performance and
preventing thermal throttling. Key Components and ArchitecturesLiquid-cooled Al
servers rely on specialized infrastructure: Cold Plates: Mounted directly on CPUs and
GPUs to draw heat efficiently.

In-

Rack Manifolds: Distribute coolant to each server, ensuring leak-proof connections.
Coolant Distribution Units (CDUs): Regulate temperature, flow, and pressure of the
coolant, isolating the IT fluid loop from the rest of the cooling system. Rear Door Heat
Exchangers (RDHXx): Used in hybrid systems to remove heat from high-density racks.
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There are two main liquid cooling approaches: Direct-to-Chip Cooling: Coolant flows
directly over processors and accelerators, ideal for racks above 100 kW. Immersion
Cooling: Servers are submerged in dielectric fluids, suitable for extreme densities
above 175 kW.

Benefits of Liquid Cooling

Higher Thermal Efficiency: Removes heat more effectively than air, allowing denser
server configurations. Energy Savings: Reduces fan usage and overall power
consumption. Improved Reliability: Maintains stable temperatures for GPUs and CPUs,
enhancing performance and lifespan.

Reduced Noise and Water Usage: Some architectures lower sound levels and water
consumption compared to traditional HVAC systems.

Challenges and Considerations

Secondary Component Cooling: Liquid cooling is precise, focusing on CPUs/GPUs,
which can leave memory modules, SSDs, and other components in stagnant thermal
zones. Infrastructure Requirements: Facilities must accommodate CDUs, piping, and
heat rejection systems, which can increase capital costs. Environmental Impact:
Liquid cooling increases water consumption, as heat is dissipated through cooling
towers, raising sustainability concerns.

Market Trends

The adoption of liquid cooling is accelerating due to Al workloads. As of early 2024,
22% of data center operators were using direct liquid cooling, and the market is
projected to grow rapidly, with forecasts of 30%+ annual growth in liquid cooling
adoption. Despite this, less than 3% of servers worldwide are currently liquid-cooled,
highlighting significant growth potential.

ConclusionLiquid-cooled servers are becoming indispensable for Al data centers,
enabling high-density, high-performance workloads that air cooling cannot support.
While they offer substantial benefits in efficiency, reliability, and performance, careful
planning is required to address infrastructure, secondary component cooling, and
environmental impacts. Collaboration among data center operators, system
integrators, and cooling vendors is essential for successful deployment.
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Article Content
Liquid cooling becoming essential as Al servers proliferate

In most cases, liquid cooling is deployed in a hybrid environment. In data centers with
liguid cooling, typically only 10% of racks or fewer are using it. But as Al workloads
are deployed...

Navigating Liquid Cooling Architectures for Data Centers with Al

There are two main categories of liquid cooling for Al servers - direct-to-chip and
immersion3. There are slight differences in the heat rejection ecosystem that we will
cover.

Liquid cooling in Al data centers: The Complete Guide

We will dive deep into liquid cooling technologies. You"ll learn about the different
types, how they work, their pros and cons, and how to implement them. We"ll even
look at real-world examples and future

Liquid cooling best practices for Al data centers

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

Data Center Liquid Cooling for Al Workloads (2026) - KAD

An engineering-focused overview of cold plate and immersion liquid cooling in 2026,
driven by 1,000W+ Al accelerators like NVIDIA Blackwell and Rubin.

Data Center Liquid Cooling: The Al Heat Solution

Liquid cooling is becoming a viable alternative to traditional fan-based systems.
Proposed techniques include circulating water through cold plates, circulating boiling
liquid through cold plates,

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

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

Direct liquid cooling solutions | HPE

Learn about innovative 100% fanless direct liquid cooling and other liquid cooling
solutions from HPE for demanding Al and HPC workload efficiency.

Hybrid Liquid Cooling: The Future of Al Data Center Thermal
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Discover why hybrid liquid cooling is emerging as the only sustainable way to handle
the extreme heat of Al workloads. Learn how this advanced cooling solution improves
efficiency, reduces

Liquid cooling: a cool approach for Al | HPE

HPE''s cooling expert, Jason Zeiler, explains why liquid cooling is ideally suited to cool
next-generation accelerators for greater efficiency,

NVIDIA Blackwell: 5x H100 Performance at $40K per GPU (2026)

NVIDIA Blackwell delivers 20 PFLOPS FP4 per GPU and 192GB HBM3e at $30-40K.
B200 vs H100 comparison table, full specs, and 2026 cloud pricing included.

Cooling Solutions for HPC, Al & Data Centers | CoollT

Engineered for tomorrow''s workloads, CoolIT liquid cooling powers HPC, Al, and
enterprise systems with efficient CDUs, cold plates and heat

Liquid-Cooled Blade Server Market Overview: Future Growth

The Liquid-Cooled Blade Server market is experiencing significant growth due to
increasing data center demands, energy efficiency needs, and the rise of high-
performance computing.

Lenovo vs Dell Servers: Best Choice for Business 2026

Compare Lenovo vs Dell servers in 2026 for performance, management, security,
cost, and the right fit for your business.

NVIDIA Corporation

With our latest lineup based on the NVIDIA Grace Blackwell and MGX platforms,
we''re building optimized, rack-level, liquid-cooled Al servers tailored specifically for
the demanding

Al Server Market Update: Vendors Shift from Silicon to Services

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

Everything NVIDIA Announced at GTC 2026, Explained

NVIDIA went all-in on agentic Al at GTC 2026. The centerpiece: the Vera Rubin
platform, a system of seven new chips and five rack types designed

Direct-to-Chip Liquid Cooling : How It Works and Application
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Whether building new high-density Al data centers or progressively upgrading
existing facilities, ATTOM is committed to delivering flexible, reliable, and scalable
Direct-to-Chip liquid

Contact Us

Continue your research online:

Website: https://ensaa.es
Technical inquiry: https://ensaa.es/contact.html

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