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Cooling Market for Data Centers (Including Market in 2024 and 2034)

The Global Hybrid Cooling Market for Data Centers is on a growth trajectory as
operators balance soaring compute demands with the urgent need for energy efficiency.
By 2024, data centers particularly hyperscale and colocation facilities are integrating
hybrid cooling architectures that combine the strengths of air-based and liquid-based
methods. These solutions help address higher rack densities, reduce water
consumption, and support sustainability objectives under tightening environmental
regulations.

By 2034, advancements in sensors, control algorithms, and materials will make hybrid
cooling even more efficient and scalable. Systems capable of real-time load
redistribution, predictive maintenance, and minimal environmental footprint will become
the norm. As global data center power usage continues to climb, hybrid cooling’s
flexibility in tailoring solutions to specific facility requirements will cement it as a pivotal
technology for modern computing environments.

Segmentation by Application (Data Center Types)

Centralized Data Centers
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Enterprise Data Centers: Owned or operated by individual organizations focused
on internal IT workloads.

Hyperscale Data Centers: Powerhouses run by major cloud and internet service
providers, demanding high-efficiency cooling for massive server farms.

Colocation Data Centers: Multi-tenant facilities offering space, power, and
cooling to diverse clients.

Edge Data Centers
Smaller, decentralized computing nodes requiring compact and efficient cooling
solutions to handle latency-sensitive workloads in remote or distributed
locations.

Segmentation by Product (Cooling System)
Liquid-to-Air Cooling System
Rear Door Heat Exchangers and Liquid-Assisted Air Cooling: Uses liquid circuits
at the rack’s rear door or integrated with air pathways for improved heat

exchange.

Closed Loop Liquid Cooling with Air Augmentation: Encapsulates liquid coolant
systems and uses targeted airflow for high-density racks.

Air-to-Liquid Cooling System

Direct-to-Chip and Cold Plate Liquid Cooling: Introduces coolant directly to hot
components (CPUs, GPUs), with supplementary airflow for the remainder of the
rack.

Others (Chilled Beam, Immersion + Air Extraction): Innovative designs that

partially immerse components or combine immersion technologies with air
extraction for specialized needs.
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Trend in the Market

A notable trend is the convergence of Al-driven controls and hybrid cooling systems. As
data centers become larger and more complex, real-time monitoring with machine
learning algorithms enables predictive insights on thermal loads, ensuring dynamic
adjustment of liquid and air cooling loops. This approach optimizes energy efficiency by
anticipating workload shifts, proactively redirecting cooling capacity, and minimizing hot
spots.

Driver in the Market

Growing sustainability and energy efficiency requirements act as a prime driver.
Regulators and environmental stakeholders pressure data center operators to reduce
power usage effectiveness (PUE), water consumption, and greenhouse gas emissions.
Hybrid cooling offering a balanced approach between air and liquid becomes an
attractive choice for meeting these sustainability benchmarks while maintaining high
operational performance.

Restraint in the Market

Complex initial setup and higher capital expenditure can inhibit the widespread adoption
of hybrid cooling systems. Compared to conventional air-based approaches, hybrid
solutions often require additional infrastructure (e.g., liquid distribution lines, specialized
heat exchangers, and integrated monitoring systems), leading to increased upfront
costs. Organizations must carefully evaluate ROI, balancing long-term operational
savings against the more substantial implementation outlay

Opportunity in the Market

Retrofitting legacy data centers with hybrid cooling represents a sizable opportunity.
Many existing facilities are grappling with increasing rack power densities and outdated
cooling designs. By integrating hybrid solutions—patrticularly closed-loop liquid
augmentations or rear-door heat exchanger setups operators can substantially improve
cooling efficiency and extend the service life of older sites. This retrofit approach
unlocks new revenue streams for solution providers and helps operators defer costly
facility expansions or relocations.

Key Players in the Market
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Schneider Electric SE

Vertiv Holdings Co.

STULZ GmbH

Rittal GmbH & Co. KG

Mitsubishi Electric Corporation
Trane Technologies

Airedale International Air Conditioning Ltd
Daikin Applied Americas Inc.
Cooling Systems Co., Inc.
EcoCooling Ltd

SPX Cooling Technologies, Inc.
Baltimore Aircoil Company, Inc.
Johnson Controls International plc
Delta Electronics, Inc.

Evapco, Inc.

Boyd

nVent
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