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Overview

Do cylindrical lithium-ion batteries have a thermal stability problem?

This work is motivated by the critical need to improve the thermal stability of
cylindrical lithium-ion batteries, especially in electric vehicles and high-
performance electronics, where overheating during rapid charging and high
discharge rates can lead to thermal runaway and decreased lifespan. 

What is the thermal investigation of cylindrical lithium-ion batteries?

Thermal investigation of cylindrical lithium-ion batteries of different chemistry
and shape factors (18650 NMC and 21700 NCA) is conducted for different
charging/discharging rates (0.5 C, 1 C, 1.5 C) and surrounding temperatures
(26 °C and 45 °C) using numerical and experimental techniques. 

Does PCM improve surface temperature in lithium-ion batteries?

Comparative analysis of surface temperature in lithium-ion batteries: with and
without PCM thermal management at 2C and 3C The principal mechanism
underlying this enhanced thermal performance is PCM’s inherent capacity to
absorb significant amounts of heat generated during high discharge rates. 

Do lithium-ion batteries need thermal management?

The rapid growth of electric vehicles (EVs) and portable electronic devices has
intensified the need for efficient thermal management in lithium-ion batteries
(LIBs), prone to overheating and catastrophic failure if not adequately
managed. 

Why are cylindrical lithium-ion batteries used in electric vehicles?

This study is particularly significant because cylindrical lithium-ion batteries
are widely used in electric vehicles due to their high energy density and
mechanical robustness. Various fin configurations are analyzed to optimize
heat dissipation, effectively reducing peak temperatures during high
discharge operations. 
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Are 18650 NMC and 21700 NCA cylindrical lithium-ion batteries thermally
investigated?

In this research work, thermal investigations of 18650 NMC and 21700 NCA
cylindrical lithium-ion batteries have been carried out for different
charging/discharging rates and surrounding temperatures using numerical and
experimental techniques.
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Cylindrical lithium battery temperature resistance

  

Experimental and simulation study
of direct current resistance  

Oct 10, 2023 · Understanding the
contribution of internal direct current
resistance (DCR) is crucial to the design
and optimization of lithium-ion batteries
(LIBs). However, the complex dynamic ...

  

Regulating charge heterogeneity of
lithium-ion battery via ...

Oct 1, 2023 · Construction of high-
throughput electrical transmission
structure via tab design is an effective
way of developing high-power lithium-ion
batteries (LIBs). In this paper, five types
of ...

  

Mitigation of cylindrical lithium ion
battery thermal runaway  

Feb 1, 2025 · Ensuring fire safety in
Lithium ion battery (LIB) thermal
runaway propagation (TRP) is a key
challenge in electric vehicle battery pack
design. A seri...

  

Room-temperature cylindrical
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lithium battery enabled by ...

Jun 1, 2025 · However, the practical
application of cylindrical batteries is
hindered by their high operational
temperatures (above 240 °C). Herein, we
report a sulfide-based cylindrical battery
...

  

Low temperature heating methods
for lithium-ion batteries: ...

May 1, 2025 · However, such researches
generally entail long industrialization
cycles. On the contrary, the heating
methods for power batteries are more
suitable solution in the short term. ...

  

Cylindrical Lithium Technologies 

5 days ago · High Energy Formula
contributes to Cylindrical Lithium's long-
lasting endurance in mid- and high-drain
applications, such as cameras, where the
...

  

Determination of Internal
Temperature Differences for ...

The temperature of lithium-ion batteries
is crucial in terms of performance, aging,
and safety. The internal temperature,
which is complicated to measure with
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conventional temperature sensors, ...

  

How to enable large format 4680
cylindrical lithium-ion batteries

Nov 1, 2023 · The demand for large
format lithium-ion batteries is increasing,
because they can be integrated and
controlled easier at a system level.
However, increasing the size leads to ...

  

Thermal management study of
cylindrical battery using ...

As high density electronic-energy units,
cylindrical lithium-ion batteries face
significant thermal runaway risks. To
address this concern, we develop...

  

Comprehensive electro-thermal
model of 26650 lithium battery ...

Apr 1, 2020 · Ambient temperature
affects the electro-thermal performance
of lithium iron phosphate (LiFePO4)
batteries in electric vehicles. This paper
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proposes a ...

  

Determination of Internal
Temperature Differences for ...

Feb 6, 2024 · This study presents a
method in the time domain, based on
the pulse resistance, for determining the
internal cell temperature by examining
the temperature behavior for the ...

  

Investigation on Thermal
Characteristics and Performance of
Cylindrical  

May 14, 2024 · Efficient heat dissipation
in lithium-ion battery packs is crucial for
safety, necessitating a thorough
assessment of thermal performance
during the design phase. This ...

  

Internal temperature prediction
model of the cylindrical lithium ...

Jul 25, 2022 · Herein, a prediction model
for cylindrical 18,650 lithium-ion
batteries is established to reveal the
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internal temperature under various
boundary conditions. Firstly, T-type ...

  

Design, Properties, and
Manufacturing of ...

Jun 3, 2023 · This paper investigates 19
Li-ion cylindrical battery cells from four
cell manufacturers in four formats
(18650, 20700, 21700, and 4680). We
aim ...

  

Temperature effect and thermal
impact in lithium-ion batteries...

Dec 1, 2018 · As rechargeable batteries,
lithium-ion batteries serve as power
sources in various application systems.
Temperature, as a critical factor,
significantly impacts on the performance
...

  

Determination of Internal
Temperature ...

Jun 23, 2022 · Determination of Internal
Temperature Differences for Various
Cylindrical Lithium-Ion Batteries Using a
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Pulse Resistance Approach

  

Investigation of novel type of
cylindrical lithium-ion battery ...

Sep 30, 2024 · The in-depth research on
the heat exchanger for lithium-ion
batteries is of significant importance due
to its crucial role in ensuring the safe
operat...

  

Study on the battery thermal
management system for cylindrical
lithium  

The operating range of lithium-ion
batteries is 25-40 °C, and the
temperature difference between the
cells in the battery pack should be less
than 5 °C 4 - 6. If the temperature of the
batteries ...

  

In-situ temperature monitoring of a
lithium-ion battery ...

Oct 1, 2022 · Uncertainty in the
measurement of key battery internal
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states, such as temperature, impacts our
understanding of battery performance,
degradation and safety and underpins ...

  

Thermal Characterization of a
Cylindrical Li-ion Battery Cell

Dec 14, 2020 · Abstract The operating
temperature of Li ion batteries is one of
the main aspects to consider when
analysing the battery's performance. The
battery's internal temperature in ...

  

Improved equivalent circuit coupled
3D thermal cylindrical lithium ...

Jun 15, 2024 · This study introduces an
improved equivalent circuit coupled 3D
thermal model, the Multi-Partition Heat
Generation and Thermal Resistance
(MPH-TR) Model, developed for ...

  

Size effect on the thermal and
mechanical performance of
cylindrical  

Dec 1, 2024 · Abstract Increasing the
size of cylindrical lithium-ion batteries
(LIBs) to achieve higher energy densities
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and faster charging represents one
effective tactics in nowadays ...

  

Investigating thermal dynamics in
cylindrical Li-ion ...

4 days ago · Thermal dynamics in
cylindrical Li-ion batteries, governed by
electrochemical heat generation, are
critical to performance and safety in high-
power applications such as electric ...

  

18650 vs. 21700 Li-ion cells 

Oct 1, 2020 · Li-ion cells of the classic
18650 format are directly compared with
the new 21700 format regarding
electrochemical, thermal, and
geometrical propertie...

  

Measurement of thermophysical
parameters and thermal ...

Aug 15, 2023 · Cylindrical lithium-ion
batteries are widely used due to the
advantages of high performance and
stable uniformity [1]. When the battery
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is operating, self-generated heat ...

  

Comparative analysis of cylindrical
lithium-ion battery ...

Aug 1, 2025 · With the widespread
application of electric vehicles, energy
storage systems, and portable electronic
devices, lithium-ion batteries,
particularly cylindrical cells, have
become a ...

  

Base vs Side Cooling Cylindrical
Cells 

May 21, 2023 · Base vs side cooling of
cylindrical cells is often brought up in
online discussions and in many OEMs
designing battery packs.

  

Thermal Characterization of a
Cylindrical Li-ion Battery Cell

Dec 14, 2020 · The operating
temperature of Li ion batteries is one of
the main aspects to consider when
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analysing the battery's performance. The
battery's internal temperature in ...

  

Direct measurement of internal
temperatures of ...

Sep 2, 2023 · Direct access to internal
temperature readings in lithium-ion
batteries provides the opportunity to
infer physical information to study the
effects of increased heating,
degradation, ...

  

Thermal management of cylindrical
lithium-ion batteries ...

Jul 15, 2025 · Effective BTMS is essential
to keep LIBs in their optimal operating
temperature range. Efficient thermal
management methods are required
because research has shown that ...

  

An investigation on electrical and
thermal characteristics of  

Jun 15, 2021 · Abstract. Lithium-ion
batteries suffer severe performance
degradation and exhibit highly nonlinear
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characteristics under low-temperature
environments. Determining the ...

  

Degradation behavior of 21700
cylindrical lithium-ion battery ...

Nov 30, 2023 · Abstract Lithium-ion
battery (LIB) cells are prone to
overdischarge or overcharge when
connected in series or parallel as a
module or pack for large-format
applications, such ...

  

Prognostic analysis of thermal
interface material effects on  

Nov 30, 2023 · Experimental
measurements of direct current internal
resistance, temperature-dependent open
circuit potential, and electrochemical
impedance were conducted to obtain ...

  

Characterizing and predicting 21700
NMC lithium-ion battery ...

Jun 5, 2022 · Combined numerical and
experimental studies are conducted to
characterise 21,700 cylindrical lithium-
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ion battery (LIB) thermal runaway (TR)
induced by nail penetration. ...

  

An online temperature estimation
for cylindrical lithium-ion batteries  

Nov 1, 2022 · Accurate modeling of
electrical-thermal properties is essential
for safe use and efficient and reliable
thermal management of Lithium-ion
batteries. However, online estimation ...

  

Comparison on Thermal Runaway
and Critical ...

Nov 15, 2024 · This review on the critical
characteristics of cylindrical batteries
under thermal failure and thermal abuse
provides a reference for solving intrinsic
safety issues for lithium-ion ...

  

Thermal Conduction in a Cell 

Jun 28, 2022 · Whatever way we cool a
battery cell we will create temperature
gradients in the cell. It is not possible to
apply cooling to all of the active area ...
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Thermal Investigation of Cylindrical
Lithium-ion Batteries for  

Dec 8, 2022 · Thermal investigation of
cylindrical lithium-ion batteries of
different chemistry and shape factors
(18650 NMC and 21700 NCA) is
conducted for different
charging/discharging ...
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