
A critical review of thermal issues in
lithium-ion batteries

Do lithium-ion batteries have thermal issues?

In this paper, a critical review of the available literature on the major thermal issues for lithium-ion batteries is

presented. Specific attention is paid to the effects of temperature and thermal management on capacity/power

fade, thermal runaway, and pack electrical imbalance and to the performance of lithium-ion cells at cold

temperatures.

 

Do lithium-ion batteries need thermal management?

Finally, this leads to recognition of critical gaps in lithium-ion battery thermal management research, which

are not filled by current thermal management strategies. The performance, life, and safety of lithium-ion

batteries are all affected by their operation and/or storage temperatures.

 

How does temperature affect a lithium ion battery?

Both the higher and lower temperature environments will seriously affect the battery capacity and the service

life. Under high temperature environment,lithium-ion batteries may produce thermal runaway,resulting in

short circuit,combustion,explosion and other safety problems.

 

Do temperature and thermal management affect lithium-ion cell performance?

Specific attention is paid to the effects of temperature and thermal management on capacity/power fade,

thermal runaway, and pack electrical imbalance and to the performance of lithium-ion cells at cold

temperatures. Furthermore, insights gained from previous experimental and modeling investigations are

elucidated.

 

Why do lithium ion batteries have a high temperature sensitivity?

Benefits of cooling technologyLithium-ion batteries have much temperature sensitivity. The optimum range of

operating temperature for battery operation is close to about 15&#176;C to 35&#176;C . However,due to high

current loading conditions such as fast charging or accelerations,the transient battery can experience

unacceptable temperature rise.

 

How to choose a thermal management system for a lithium ion battery?

The proper choice of thermal management system is essential for LIBs, considering factors such as battery

size, lifespan, and charge and discharge rates. Advances in new materials, such as nanometer PCMs, and

advanced cooling and heating techniques are improving the efficiency and safety of these systems.

A critical review of thermal management models and solutions of lithium-ion batteries for the development of

pure electric vehicles Renewable Sustainable Energy Rev., 64 ( 2016 ), pp. 106 - 128 View PDF View article

View in Scopus Google Scholar
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Electric vehicles (EVs) have had a meteoric rise in acceptance in recent decades due to mounting worries

about greenhouse gas emissions, global warming, and the depletion of fossil resource supplies because of their

superior efficiency and performance. EVs have now gained widespread acceptance in the automobile industry

as the most viable alternative for ...

Lithium dendrites may appear in lithium-ion batteries at low temperature, causing short circuit, failure to start

and other operational faults. In this paper, the used thermal ...

A critical review of thermal management models and solutions of lithium-ion batteries for the development of

pure electric vehicles Renew Sustain Energy Rev, 64 ( 2016 ), pp. 106 - 128 View PDF View article View in

Scopus Google Scholar

A critical review of battery thermal performance and liquid based battery thermal management. ... A review on

the key issues of the lithium ion battery degradation among the whole life cycle. ETransportation ... It is

expected to have a guidance for the design of thermal insulation in lithium-ion battery modules.

Bandhauer TM, Garimella S, Fuller TF (2011) A critical review of thermal issues in lithium-ion batteries. J

Electrochem Soc 158(3):R1-R25. Article CAS Google Scholar Broussely M, Biensan P, Bonhomme F,

Blanchard P, Herreyre S, Nechev K et al (2005) Main aging mechanisms in Li ion batteries.

DOI: 10.1016/J.RSER.2016.05.033 Corpus ID: 56270954; A critical review of thermal management models

and solutions of lithium-ion batteries for the development of pure electric vehicles

In a recent comprehensive study [61], the causes of thermal runaway in lithium-ion (Li-ion) battery packs

were meticulously investigated due to the significant safety risks posed by the temperature increase associated

with these batteries across various applications. The study highlights the critical need for effective thermal

management ...

Root-cause analysis and empirical evidence indicate that thermal runaway (TR) in cells and cell-to-cell

thermal propagation are due to adverse changes in physical and chemical ...

Since the performance and life of lithium-ion batteries are very sensitive to temperature, it is important to

maintain the proper temperature range. In this context, an effective battery thermal management system

solution is discussed in this paper. This paper reviews the heat generation phenomena and critical thermal

issues of lithium-ion ...

Bandhauer TM, Garimella S, Fuller TF. A critical review of thermal issues in lithium-ion batteries. J

Electrochem Soc 2011; 158(3): R1-R25. Crossref. ISI. Google Scholar. 7. ... Bibin C, Vijayaram M, Suriya V,

et al. A review on thermal issues in Li-ion battery and recent advancements in battery thermal management

system. Mater Today Proc ...
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Abstract. Thermal management is critical for safety, performance, and durability of lithium-ion batteries that

are ubiquitous in consumer electronics, electric vehicles (EVs), aerospace, and grid-scale energy storage.

Toward mass adoption of EVs globally, lithium-ion batteries are increasingly used under extreme conditions

including low temperatures, high ...

Thermal issues about Li-ion batteries and recent progress in battery thermal management systems: A review.

Author links open overlay panel Huaqiang Liu a, Zhongbao Wei b, Weidong He c, ... The Lithium ion battery

as a promising solution for the energy storage in vehicular applications is briefly introduced in this paper. The

adverse effects of ...

In this paper, a critical review of the available literature on the major thermal issues for lithium-ion batteries is

presented. Specific attention is paid to the effects of temperature and thermal management on capacity/power

fade, thermal runaway, and pack electrical imbalance and to the performance of lithium-ion cells at cold

temperatures.

Lithium-ion batteries are facing difficulties in an aspect of protection towards battery thermal safety issues

which leads to performance degradation or thermal runaway. To negate these issues an ...

In this review, we summarize the recent advances in thermal management for lithium-ion batteries. The

critical thermal issues caused by high temperature, low temperature and temperature non-uniformity are firstly

discussed. The design principles and the existing thermal management systems are then presented and

elaborated extensively.

This paper provides a review on two aspects that are battery thermal model development and thermal

management strategies. Thermal effects of lithium-ion batteries in terms of thermal runaway and response

under cold temperatures will be studied, and heat generation methods are discussed with aim of performing

accurate battery thermal analysis.

In addition, generation, propagation of thermal runaway and the parameters affecting thermal runaway within

lithium-ion battery have been elaborated. The importance of employing a number of cooling mechanisms or

preventing strategies such as air cooling, heat pipe cooling, hybrid cooling etc. for the prevention of fire have

also been discussed.

: Most of today''s all-electric cars and plug-in hybrid electric cars (PHEVs) are powered by lithium-ion

batteries, which would replace vehicles currently powered by fossil fuels and address the energy issue in the

transportation industry. Although they have a high energy density, a long lifespan, long-term performance, and

low self-discharge, the heat generation in the battery ...

A critical review of lithium-ion battery safety testing and standards. ... phenomenon is accelerated at high
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temperatures leading to the poorer thermal stability of the cathode materials upon thermal issues. When the

authors conducted the same experiment on the module level (4 cells in series) and they found out that the

NMC622 burnt more ...

The li-ion battery has the superior characteristics such as cycle life, power, high specific energy, etc as given

in table 1 pared to all other batteries as shown in Fig. 1.The tabulated characteristics make the Li-ion battery

most prominent in our day-to-day life from smartphones to other portable electronics [18]  spite of its ability,

most of the consumers are ...

Effective thermal management is essential for ensuring the safety, performance, and longevity of lithium-ion

batteries across diverse applications, from electric vehicles to energy storage systems. This paper presents a

thorough review of thermal management strategies, emphasizing recent advancements and future prospects.

The analysis begins with an ...

2. Thermal management of lithium-ion batteries for electric vehicles This paper (Zhang, 2022) reviewed the

various thermal management techniques of lithium-ion batteries at low and high temperatures and the merits

and demerits of various techniques are highlighted. Lithium-ion batteries have problems at low temperature

and high temperature.

Andrea D (2010) Battery management systems for large lithium-ion battery packs. Artech House, Boston, pp

44-49. Google Scholar Bandhauer TM, Garimella S, Fuller TF (2011) A critical review of thermal issues in

lithium-ion batteries. J Electrochem Soc 158(3):R1-R25. Article Google Scholar

Journal Article: Dynamics of Intra-Cell Thermal Front Propagation in Lithium-Ion Battery Safety Issues ... A

Critical Review of Thermal Issues in Lithium-Ion Batteries. Bandhauer, Todd M.; Garimella, Srinivas; Fuller,

Thomas F. Journal ...

Lithium-ion batteries are facing difficulties in an aspect of protection towards battery thermal safety issues

which leads to performance degradation or thermal runaway.
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