Comparison of High Temperature
Resistance and Power Consumption in
Data Center Hot Aisles

Article Overview

Hot aisle containment (HAC) offers superior high-temperature resistance and lower
power consumption compared to cold aisle containment (CAC) due to improved
airflow management and reduced recirculation.

Thermal Performance and High-Temperature Resistance

Hot aisle containment encloses the hot aisles where servers exhaust heated air,
preventing mixing with cold supply air. This separation ensures stable inlet
temperatures for IT equipment, reduces hot spots, and allows higher chilled water
supply temperatures, which increases economizer mode hours and improves overall
thermal resilience . CFD studies indicate that HAC with a raised floor can improve air
distribution efficiency by 28%, reducing recirculation ratios by 40% under normal
cooling conditions . This results in more uniform temperature distribution and
enhanced high-temperature resistance, even under partial cooling system failures .

Power Consumption and Energy Efficiency

By directing hot exhaust air directly to cooling units, HAC reduces the need for high
fan speeds and excessive cooling, leading to lower energy consumption. Studies
show that HAC can achieve up to 43% savings in annual colin system energy cos
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Article Content
Nov 02, 2025
Optimizing Data Center Cooling for Energy Efficiency

In the ever-evolving world of data centers, efficient cooling is paramount to ensuring
reliability, reducing energy costs,

Feb 21, 2026
A Review on efficient thermal management of air

The growing global demand for services offered by data centers (DCs) has increased
their total power consumption

Aug 15, 2025
Optimizing Data Center Cooling for Energy Efficiency

Explore the benefits of optimizing data center cooling systems and how monitoring
can improve efficiency and

Oct 29, 2025
Optimizing Energy Efficiency in Datacenters with Advanced Cooling ...

This high energy consumption results in increased operational costs and a larger
environmental footprint. Additionally,

Dec 23, 2025
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

Oct 09, 2025
Maximizing Data Center Efficiency: Technical Impacts of Hot Aisle vs ...

Modern data centers face a constant battle against heat. Dense hardware stacks and
high processing loads generate

Mar 13, 2026
Move to a Hot Aisle/Cold Aisle Layout

A Time-tested Technique The hot aisle /cold aisle data center layout was originated
by IBM in 1992 and it is one of the oldest ways to

May 02, 2026
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Best Practices Guide for Energy-Efficient Data Center Design

Data center spaces can consume many times as much electricity as standard office
spaces. With such large power consumption,

Jan 16, 2026
A Comparative CFD Study of Two Air Distribution Systems with Hot

This study analyzes the IT environment of the hot aisle containment (HAC) system,
which has been considered an

Mar 19, 2026
What are hot and cold aisles in the data center?

In its simplest form, hot/cold aisle data center design involves lining up server racks
in alternating rows, with cold air

Dec 16, 2025
Numerical analysis of the individual and combined effects of the aisle ...

This study underscores the necessity of high-fidelity CFD modeling for accurate
airflow diagnosis and offers practical

Dec 18, 2025
Thermal Management and Energy Consumption in Air, Liquid, and

The thermal management and reduction of energy consumption in cooling systems
have become major trends with

Jun 13, 2026
Frontiers | Effects and optimization of airflow on the thermal ...

This comparative analysis is crucial for making informed decisions on the most
energy-efficient and effective cooling

Jun 26, 2026
A Comparative CFD Study of Two Air Distribution Systems with Hot Aisle ...

Removing heat from high-density information technology (IT) equipment is essential
for data centers. Maintaining the

Feb 24, 2026
Thermal management in legacy air-cooled data centers: An overview

Hot-Aisle Containment or exhaust chimneys provide better thermal and energy
performance than open and/or cold
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Dec 18, 2025
An experimental and theoretical investigation of the extent of bypass ...

A new system model is developed using a combination of manufacturer data,
empirical relationships and experimental

Aug 16, 2025
Cold & Hot Aisle Containment For Data Center Efficiency

Cold aisle and hot aisle containment are not optional upgrades—they are
fundamental strategies for any modern,

Aug 13, 2025
IMPROVING DATA CENTER EFFICIENCY AND CAPACITY WITH AISLE

The fundamental difference between Hot Aisle Containment and Cold Aisle
Containment is their respective abilities to increase

Jun 15, 2026
ASHRAE TC9.9 Data Center Power Equipment Thermal Guidelines

Data Center Power Equipment Thermal Guidelines and Best Practices Whitepaper
created by ASHRAE Technical Committee (TC)

Dec 30, 2025
Optimizing Thermal Performance in Data Centers: A Comparative

This article presents a comparative evaluation of HAC and CAC, underpinned by
Computational Fluid Dynamics

Aug 12, 2025
ASHRAE TC9.9 Data Center Power Equipment Thermal Guidelines

1. Introduction Changing data center environmental conditions are of importance to
IT equipment but also to power equipment,

May 08, 2026
Efficient two-phase liquid cooling and optimization technology on the ...

Two-phase immersion cooling performs well in all aspects and currently shows
significant application potential. Overall,

Nov 13, 2025

Maximizing Data Center Efficiency: Technical Impacts of Hot Aisle vs ...
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1. Introduction to Thermal Management Challenges Modern data centers face a
constant battle against heat. Dense

Nov 11, 2025
Impact of Hot and Cold Aisle Containment on Data Center Temperature

High energy costs and accelerated energy consumption rates have forced data
center professionals to consider hot-air and cold-air

Jul 26, 2026
Cold & Hot Aisle Containment For Data Center Efficiency

Learn how cold and hot aisle containment improves airflow, reduces energy use, and
boosts reliability in data centers.

Dec 29, 2025
Analyzing the Cooling Behavior of Hot and Cold Aisle Containment in ...

Different types of air distribution schemes have different impacts on the energy
efficiency of cooling systems. The analysis results of

Aug 21, 2025
Optimizing Thermal Performance in Data Centers: A ...

Abstract Data centers are power- and cooling-intensive facilities where even minor
inefficiencies can translate into

Jan 31, 2026
CFD investigations of data centers' thermal performance for different ...

The thermal performance of data centers is numerically studied for different
configurations of computer room air

Aug 31, 2025
Hot Aisle vs Cold Aisle Containment: Full Guide

Hot aisle vs cold aisle containment — compare both strategies, understand the pros
and cons, and find the right

Dec 20, 2025
Numerical and experimental study of air containment systems in

With increasing awareness of data center cooling and its energy cost impact, hot-
aisle containment (HAC) and cold

May 10, 2026
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Hot Aisle vs Cold Aisle Containment Explained (Data Center Cooling ...

Hot aisle and cold aisle containment are foundational concepts in data center design.
When implemented correctly,

Sep 10, 2025
Data Center Cooling Design: Theory, Strategies, and Emerging

Designing efficient data center cooling systems requires a deep understanding of
thermodynamics, energy metrics,
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