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Rack-level Data Center Liquid Cooling
System

Overview

Ingrasys offers a complete line of rack-level liquid cooling solutions based on where
the heat is exhausted in the data center.

Key Takeaways

Rack-level liquid cooling is a data center cooling method that delivers liquid coolant
directly to high-heat components within server racks, efficiently removing heat from
CPUs, GPUs, and other dense IT equipment. Definition and OverviewRack-level liquid
cooling refers to cooling solutions that bring liquid directly to the servers or
components within a rack, rather than relying solely on air circulation to remove heat.
This approach is increasingly used in modern data centers where rack power
densities exceed 20-30 kW, making traditional air cooling insufficient.

By targeting the heat sources directly, liquid cooling reduces energy consumption,
prevents hot spots, and allows higher-density deployments. Key TechnologiesDirect-
to-Chip (Cold Plate) CoolingCoolant flows through cold plates mounted directly on
CPUs, GPUs, or other high-heat components. The liquid absorbs heat efficiently, while
fans may still provide airflow to remove residual heat.

Single-phase systems keep the coolant in liquid form, while two-phase systems allow
the coolant to change state for enhanced heat transfer.
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Liquid-to-

Liquid and Liquid-to-Air SystemsLiquid-to-liquid: Coolant is circulated through the rack
and then cooled by the building's water supply, ideal for high-performance or
hyperscale data centers. Liquid-to-air: Heat is transferred from the liquid to air, often
using rear-door heat exchangers, suitable for medium-density racks.

Immersion Cooling

Servers are submerged in dielectric fluids, allowing direct heat transfer from all
components to the liquid. This method is less common at the rack level but is used in
specialized high-density deployments.

Benefits

Higher Efficiency: Liquid has a higher thermal transfer capacity than air, reducing fan
energy by up to 80%.

Supports High-

Density Racks: Enables racks with power densities from 5 kW up to 100 kW or more.
Scalability and Flexibility: Modular liquid cooling systems can be added to existing
racks or integrated into new data centers. Reduced Hot Spots: Direct cooling
prevents localized overheating, improving reliability and performance.

Operational Reliability: Modern systems include leak detection, redundancy, and hot-
swap capabilities to maintain uptime. ApplicationsRack-level liquid cooling is widely
used in hyperscale data centers, high-performance computing (HPC), Al/ML
workloads, and other processing-intensive environments where traditional air cooling
cannot meet thermal demands. It allows data centers to increase compute density
without expanding physical space and reduces overall energy costs associated with
cooling.

In summary, rack-level liquid cooling is a targeted, efficient, and scalable solution for
managing heat in modern high-density data centers, enabling higher performance
and energy savings compared to conventional air-based cooling methods.

© 2026 FD SOLUCIONES OPTICAL SYSTEMS - All rights reserved



Page 3/5

Article Content
Rack-Level Liquid Cooling-ingrasys

Ingrasys offers a complete line of rack-level liquid cooling solutions based on where
the heat is exhausted in the data center. These solutions include options for

Rack-Scale Liquid Cooling Solutions | Supermicro

Linus heads to the roof to see how Supermicro is transforming data center efficiency
with their complete liquid cooling solutions, offering everything from cold plates to
cooling towers, with capacity to deploy

Liquid cooling architecture for data centers | Eaton

Liquid cooling architectures are reshaping how data centers handle rising rack
densities. Explore core design models, efficiency considerations, and distribution
fundamentals that support scalable, high

Liquid Cooling vs Air Cooling for Al Data Centers | Introl

Air cooling fails at 41.3kW while liquid cooling handles 200kW+ per rack. Compare
$2-3M/MW retrofit costs against 40% energy savings for Al

Goldman Sachs dropped the most precise map of where $7.6 trillion is ...

Every rack going from 40 kW to 500+ kW needs liquid cooling systems, power
distribution, and thermal management infrastructure that simply did not exist at prior
density levels. Vertiv just

Liquid and Immersion Cooling Options for Data Centers

Data center operators are evaluating liquid cooling options, as processing-intensive
computing applications grow. The market for liquid cooling is slated to reach $3
billion USD by 2026, as

Power density and thermal management reshape Al

Al data centers are hitting power density limits. Explore how 800 VDC and liquid
cooling transform thermal management for OEMs scaling the Al

Electricity Demand and Grid Impacts of Al Data Centers: Challenges

In Al data centers, the share of electricity consumed by IT equipment is higher and
typically exceeds 60%, due to the adoption of high-density GPU/TPU racks and
efficient liquid

Engineering Liquid Cooling: A Guide to Direct-to-Chip
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Practical guide to direct-to-chip liquid cooling in Al data centers—cold plate cooling,
CDUs, hydraulics, water chemistry management, leak prevention,

NVIDIA GB200 NVL72

The ligquid cooling infrastructure requirements are non-trivial: facility chilled water
supply and return piping, rack-level manifolds with quick-disconnect fittings, leak
detection systems, and

Vertiv''s Al Infrastructure Surge: Record Orders, Liquid Cooling ...

Vertiv's record Q4 results highlight surging demand for Al data center infrastructure,
as operators accelerate investment in liquid cooling, modular deployment, energy
storage, and predictive

Nvidia prepares data center industry for 1MW racks and 800-volt DC ...

Power system component providers in on the project include BizLink, Delta, Flex, GE
Vernova, Lead Wealth, LITEON, and Megmeet. The power system providers debuted
new power

Google unveils new open-source liquid-to-air cooling sidecar for air ...

Google has announced a new open-source rack-mounted, closed-loop liquid-to-air
cooling system for use in existing air-cooled environments. The new system, dubbed
Brazos, is

GB200 NVL72 Deployment | Introl Blog

Traditional data center teams lack experience with 120kW liquid-cooled systems.
Engineers familiar with distributed computing must learn unified

Al data center growth: Meeting the demand | McKinsey

Soaring demand for Al data centers has ushered in a new area of growth. We explore
these new opportunities for companies and investors across

Data Center PUE Gains Stall as Liquid Cooling Adoption Hits 19%

19% of data centers now use liquid cooling, achieving PUE of 1.10-1.20, while PUE
improvements in air-cooled facilities have stalled.

Dell Integrated Rack Scalable Systems—Simplified, Reliable

Dell''s Integrated Rack Scalable Systems (IRSS) are revolutionizing data center
operations with rapid and simplified deployment of fully integrated, plug-and-play
rack-scale

$IREN: The Significance of the Horizon Project Please note that ...
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4. In liquid-cooling technology, Horizon may help redefine industry standards. The
entire data center architecture may eventually be restructured around liquid cooling.
CDU placement,

Contact Us

Continue your research online:

Website: https://fdsoluciones.es
Technical inquiry: https://fdsoluciones.es/project-enquiry.html

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