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Overview

Are data centres and telecommunication base stations energy-saving?

Data centres (DCs) and telecommunication base stations (TBSs) are energy
intensive with ~40% of the energy consumption for cooling. Here, we provide
a comprehensive review on recent research on energy-saving technologies for
cooling DCs and TBSs, covering free-cooling, liquid-cooling, two-phase cooling
and thermal energy storage based cooling.

How do DC & TBS cooling systems work?

The cooling of DCs and TBSs is mainly achieved using computer room air
conditioning (CRAC) units, which consists of a vapour compression
refrigeration system for cooling and a cold/hot aisle layout (Fig. 3) (Nada et
al., 2016).

Are energy-saving cooling technologies based on the same performance
parameters?

Second, of these with performance comparison, they were not based on the
same key performance parameters. Third, new and emerging energy-saving
cooling technologies, such as thermal energy storage based cooling
technologies, were poorly reviewed and often lack of comparison with existing
technologies.

What are the different phase change cooling technologies in data centres?
Yuan et al. reviewed the technical principles, advantages, and limitations of
four major phase change cooling technologies in data centres, namely, stand-
alone heat pipe cooling, integrated heat pipe cooling, two-phase immersion
cooling and phase change cold energy storage.

How to maintain the indoor temperature of a DC or TBS?

To maintain the indoor temperature of DCs or TBSs, the computer room air
conditioning (CRAC) system and chilled-water system have been developed
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which are energy intensive (Borah et al., 2015) and contribute more carbon
emissions.

Can energy-saving cooling technologies be applied to DCS & TBSS?
Energy-saving cooling technologies, as environmentally friendly and low-cost
cooling solution, have been developed low-carbon, energy-efficient and

achieving sustainability (Cho et al., 2017). Such cooling technologies could be
applied to DCs and TBSs since their servers and racks have similar layouts.
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Cooling methods for communication base station inverters

Communication Base Station
Thermal Management: The ...

The answer lies in communication base station
thermal management - the silent guardian of
network stability. As 5G deployments accelerate
globally, base stations now consume 3.1x ...

Network Communication
Enhancement Base Station
HVAC ...

Jul 27, 2025 - Network Communication
Enhancement Base Station HVAC Air Conditioner
Optimization Cooling for Telecom Equipment
Rittal Nvent Hoffman Kooltronic, Find Details and

Cooling technologies for data
centres and
telecommunication base

Feb 1, 2022 - Data centres (DCs) and
telecommunication base stations (TBSs) are
energy intensive with ~40% of the energy
consumption for cooling. Here, we provide a ...

Efficient cooling system for
outdoor mobile communication
base station
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May 18, 2011 - A mobile communication base
station and cooling system technology, which is
applied in the field of high-efficiency cooling
system for outdoor mobile communication base

Liquid Cooling Solutions in
Electric Vehicles

Apr 14, 2022 - Overview This paper addresses
current and upcoming trends and thermal
management design challenges for Electric

(B

Drive Train Cooling Options for i
Electric Vehicles I

Jul 11, 2024 - Additionally, each system even in |
similar categories has diverse thermal challenges
owing to its electrical architecture (or simply

design), location in the car (front, back, in-cabin,

Temperature Control and
Energy Saving System for
Communication Base

.= — Aug 17, 2022 - Software simulation and
"y W | experimental data conducted in the
Bl = 3 m— communication base station shows that this
__ ST ﬁ system, combined with the ventilation system

the base stations already ...
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Cooling equipment for 5G
communication base station

A technology for cooling equipment and
communication base stations, applied in the field
of communication, can solve the problem that
the temperature of the 5G communication base

Novel Top-Side Cooling
e Methods for Industrial
Inverters with ...

= May 8, 2025 - This study investigates the
L ¥ ? feasibility of a three-phase inverter design with

discrete WBG SMDs with forced air cooling for an
=== il output power of 30kW with an efficiency above
99% ...

Refrigerator

Television

Research on Ventilation
Cooling System of T
Communication Base Stations | | lly (@

Apr 1, 2017 - This paper proposes a novel
ventilation cooling system of communication
base station (CBS), which combines with the
chimney ventilation and the air conditioner
cooling.

Thermal Design for the Passive
Cooling System of Radio Base
Station

Jun 2, 2021 - As communication systems are
gradually transferred to 5G, the system's heat

dissipation is getting larger, and thermal design
becomes an important issue. This paper ...
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Advancements in thermal
management solutions for
electric ...

Mar 1, 2025 - Advancements in thermal
management solutions for electric vehicle high-
power electronics: Innovations, cooling methods,
and future perspectives

Experimental investigation on
the heat transfer performance

Apr 1, 2024 - To maintain a stable working
environment for communication equipment and
reduce the overall energy consumption of 5G
communication base stations, it is essential to

develop ...
A hybrid cooling system for
telecommunicatioin base
stations TR I I I
Oct 27, 2016 - By increasing the number gl — .

telecommunication base stations applying more
energy efficient cooling strategies are urgently
needed. Free cooling either in direct approach
(e.g. ...
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Communication Base Station
Innovation Trends , Huijue ...

Rethinking Infrastructure for the 5G-Advanced
Era As global mobile data traffic surges 35%
annually, communication base stations face
unprecedented demands. Can traditional tower

Cooling for Mobile Base
Stations and Cell Towers

May 5, 2025 - Thermoelectric cooler assemblies
offer a smaller, more efficient option to precisely
cool or heat vital electronics in telecom
enclosures, energy storage and battery backup

Research on automatic cooling
device of communication ...

Jan 13, 2024 - Air-cooled cooling system: In
China, air-cooled cooling system is a common
cooling method for communication base stations.
Researchers are constantly improving the ...

Performance optimization of P —

communication base station ... T W = n e

This study aims to improve the performance of 1 %

communication base station refrigeration ] Al % 3

systems using fuzzy systems. A distributed I~ =
W

cooling system, utilizing an object-oriented
cooling concept, ...
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Micro-environment strategy for
efficient cooling in ...

Nov 1, 2024 - The cooling systems of
telecommunication base stations (TBSs)
primarily rely on room-level air conditioners.
However, these systems often lead to prob...

ium Iron Phosphate

Micro-environment strategy for y
efficient cooling in ... | i

LV Batt
Nov 1, 2024 - Creating a micro-environment for
ICT devi.ces wi_th different airflow patterns.
Developing a innovative cooling methods
specifically designed for OTN equipment. The ...

Economic Analysis of Gravity
Heat Pipe Exchanger Applied in

w
P

Y

\ L) Jun 1, 2016 - This paper evaluates the economy
of gravity heat pipe exchanger used for cooling
communication base station to replace air

conditioning in winter and transition seasons.

The ...
Cooling for Mobile Base
Stations and Cell Towers
= m
Unattended base stations require an intelligent v " “n

cooling system because of the strain they are
exposed to. The sensitive telecom equipment is

operating 24/7 with continuous load that ... s e
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Performance optimization of
communication base station ...

. Aug 9, 2024 - Compared to conventional
o . - methods, distributed cooling based on fuzzy
’ systems optimizes the thermal field distribution

within the base station, adjusting the operating

Performance optimization of
communication base station ...

Compared to conventional methods, distributed
cooling based on fuzzy systems optimizes the
thermal field distribution within the base station,
adjusting the operating parameters of the ...

Research on automatic cooling

device of communication ...
o ‘= | |
¢ | Jan 13, 2024 - Abstract: This paper improves a
communication base station automatic cooling
device, including a mobile device body driven by
: / a peripheral mobile wheel. The device body ...

An advanced control of hybrid III DIII }
cooling technology for ... 1" |[ ]
Dec 1, 2016 - Inefficient cooling systems and “ “ g ]
rudimentary control methods are accountable for ]|| ||[ —
the significant cooling energy consumption in 1“ II[ (]
telecommunication base stations (TBSs). To ... || ] ‘1
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Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://chrisnell.co.za
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