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Cost and Energy Efficiency
Comparison of Low-Temperature
Data Center Racks
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Overview

Whether you're upgrading existing racks to increase density, building new edge
data centers, or striving for net-zero emissions, this guide provides a practical
framework, real-world case studies, and future-proofing trends to help you turn
rack cooling from a disadvantage. Whether you're upgrading existing racks to
increase density, building new edge data centers, or striving for net-zero
emissions, this guide provides a practical framework, real-world case studies, and
future-proofing trends to help you turn rack cooling from a disadvantage. Neither
the United States Government nor any agency thereof, nor any of their employees,
nor any of their contractors, subcontractors or their employees, makes any
warranty, express or implied, or assumes any legal liability or responsibility for the
accuracy, completeness, or any third party's use. As IT computing servers and
devices continue to evolve, producing increas-ing amounts of heat, effective and
efficient removal of this heat will need to increase. One approach to improving this
efficiency is to locate the removal device closer to the heat generating source. New
rack- and. ems in data centers account for roughly 30% to 40% of total energy
consumption. This whitepaper explores the key drivers of cooling ineficiency,
shares actionable. Refined from extensive literature,from core principles to in-
depth comparisons of air cooling, liquid cooling, modular cooling, and immersion
cooling technologies, we explain everything you need to know to help you choose
the data center rack cooling solution. An Uptime Institute study also found that up
to 70% of data center energy use is for cooling. Understanding kW per Rack: A
Guide for Businesses Understanding kilowatts per rack (kW/rack) is important for
businesses using colocation. Just like virtual CPUs (vCPUs) relate to physical CPUs
in cloud computing, kW/rack defines power use per server.
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Cost and Energy Efficiency Comparison of Low-Temperature Data Cen

Best HVAC Systems for Data Centers:
2025 Guide , Camali

Choosing the right HVAC system is critical to keep
equipment safe and control operational costs. The
challenge isn't just keeping equipment cool. It's
maintaining precise ...

Test certification

Demonstration of Low-Cost Data Center e
Liquid Cooling

Improving data center cooling efficiency 1} B -
represents one of the major energy-efficiency I B -‘\__—:-_
measures for this sector. The standard way of \"-.'.—‘\___,
cooling data center racks is with high amounts of \...:—\ L4

air flow, and these ...

Data center cooling efficiency , Eaton

According to the Uptime Institute's 2011 Data
Center Survey, 97% of respondents said reducing
energy use was either "somewhat" or "very"
important, and 87% said the primary motivation
was cost ...

Improving Data Center Efficiency
with Rack or Row Cooling ...

The primary objective of this study was to
investigate how the energy efficiency and
performance of rack/row-mounted devices
compared with conventional data center cooling
solutions.
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Data Center Rack Cooling Guide to
Efficiency and Performance

For data center managers, IT engineers, and
facility operators, this is the ultimate guide to
overcoming thermal challenges and maximizing
the performance, lifespan, and sustainability of ...

Best Practices Guide for Energy-
Efficient Data Center Design

This guide provides an overview of best practices
for energy-efficient data center design which
spans the categories of information technology
(IT) systems and their environmental conditions,
data center ...

Balanced comparative assessment of
thermal performance and energy

This study aims to quantitatively compare the
thermal performance and energy efficiency of
cooling systems capable of handling high-density
IT power, a fundamental element of modern data

kW per Rack Explained: Optimize
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Colocation Power & Costs C
Higher-density racks allow businesses to use fewer
racks, reducing costs and space. Data centers also
track Power Usage Effectiveness (PUE) to measure
energy efficiency. A lower ...
B o ety g Optimizing Cooling Eficiency in Modern
/——T Data Centers
% H ensify, operators are under increasing pressure to
=i I optimize thermal management. This whitepaper
= 1 explores the key drivers of cooling ineficiency,
% | shares actionable strategies grounded in data and
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Increase Rack Cooling Efficiency and
Solve Heat-Related ... -

Maintaining intake air temperatures below 25° C

does not improve operating conditions or provide
other benefits, so it's simply an unnecessary and

costly waste of energy. (If temperatures naturally
fall ...
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