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A brief review on key technologies in the battery management system of electric vehicles. April 2018;

Frontiers of Mechanical Engineering 14(9):1-18; ... variables in battery thermal models, and ...

Hence, the battery thermal management system (BTMS) is essential to ensure the safe and reliable operation

of the battery. This paper comprehensively reviewed key technologies of BTMS and proposed a novel digital

solution to improve the battery system performance. Firstly, the heat generation mechanisms and the thermal

models were reviewed.

The rising incidents of battery explosions underscore the urgent need for a thorough understanding of Li-ion

battery technology, particularly in thermal management. This knowledge is vital for maintaining batteries

within an optimal temperature range, improving operational efficiency, and ensuring stability and safety.

Batteries have been widely applied in many high-power applications, such as electric vehicles (EVs) and

hybrid electric vehicles, where a suitable battery management system (BMS) is vital in ensuring safe and

reliable operation of batteries. This paper aims to give a brief review on several key technologies of BMS,

including battery modelling, state estimation and ...

The reliable protection of personal safety and vehicle service security has aroused the rising attention on

battery thermal safety issues. This poses ongoing challenges for battery thermal management (BTM) to

improve the safety by constantly learning and adopting advanced technologies from thermal management to

thermal safety control.

Heat generation in high charging and discharging rates, thermal stability of the cell during different

operational conditions, thermal effect on the ageing mechanisms and ...

The selection of different battery thermal management (BTM) technologies should be based on the cooling

demand and applications, and liquid cooling is suggested being the ...

Hence, a battery thermal management system, which keeps the battery pack operating in an average

temperature range, plays an imperative role in the battery systems'' performance and safety. Over the last

decade, there have been numerous attempts to develop effective thermal management systems for commercial

lithium-ion batteries.

A battery thermal management system (BTMS) regulates battery temperature, especially lithium-ion batteries

(LIBs), to enhance safety, maximize efficiency, and extend the battery''s useful life. In order to stop thermal

runaways, which might endanger the users'' personal and property safety, the BTMS is essential in vehicles

with lithium-ion.
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Recently, electric vehicle (EV) technology has received massive attention worldwide due to its improved

performance efficiency and significant contributions to addressing carbon emission problems. In line with

that, EVs could play a vital role in achieving sustainable development goals (SDGs). However, EVs face some

challenges such as battery health ...

A review on research status and key technologies of battery thermal management and its enhanced safety Yan

Wang2 ... battery thermal management, emergency cooling, fire extinguishing, thermal ...

However, some drawbacks associated with the ZIB are still unsolved. One of the key technologies is to search

for suitable cathode materials for the intercalation of zinc ions (Song et al., 2018). ... The battery thermal

management is performed to (in)activate the fan or heater, thus managing the temperature in an optimal range.

With suitable ...

Battery Technology: From Fundamentals to Thermal Behavior and Management provides comprehensive

coverage of rechargeable battery technology fundamentals, along with relevant aging mechanisms and thermal

management systems. With a strong focus on the analysis and modeling of battery technologies, the book

includes coverage of overpotentials in ...

Hence, this review paper comprehensively and critically describes the various technological advancements of

EVs, focusing on key aspects such as storage technology, battery management system ...

For outline the recent key technologies of Li-ion battery thermal management using external cooling systems,

Li-ion battery research trends can be classified into two categories: the individual cooling system (in which

air, liquid, or PCM cooling technology is used) and the combined cooling system (in which a variety of

distinct types of ...

Li-ion batteries are crucial for sustainable energy, powering electric vehicles, and supporting renewable

energy storage systems for solar and wind power integration. Keeping these batteries at temperatures between

285 K and 310 K is crucial for optimal performance. This requires efficient battery thermal management

systems (BTMS). Many studies, both numerical ...

This involves advanced sensors to monitor key system parameters and algorithms to adjust the flow rate of the

coolant, the pressure of the refrigerant, the power of the components, etc. ... Shen, M.; Gao, Q. System

simulation on refrigerant-based battery thermal management technology for electric vehicles. Energy Convers.

Manag. 2020, 203, 112176.

A lot of studies have been on thermal management of lithium ion batteries (Wu et al., 2020, Chen et al.,

2020a, Choudhari et al., 2020, Lyu et al., 2019, Wang et al., 2021b, Wang et al., 2020, Wang et al., 2021a,

Heyhat et al., 2020, Chung and Kim, 2019, Ghaeminezhad et al., 2023) spite all the hype of an EVs today, the

critical issue of battery thermal ...
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Battery thermal management systems (BTMS) play a crucial role in various fields such as electric vehicles and

mobile devices, as their performance directly affects the safety, stability, and lifespan of the equipment.

Thermoelectric coolers (TECs), utilizing the thermoelectric effect for temperature regulation and cooling,

offer unique advantages for ...

In summary, this review provides a detailed analysis of recent advancements in battery thermal management

systems, examining key research from the past five years based ...

One key to improving both battery performance and reducing cost in improved thermal management. Different

electrical energy storage technologies are being applied for various powertrain types, since thermal challenges

vary greatly depending on a ...

This book focuses on the thermal management technology of lithium-ion batteries for vehicles, ... He focuses

on Vehicle electric drive system integration design, battery management system design and Battery thermal

management system. The design of battery management system has been successfully used in a variety of

hybrid electric vehicles in ...

Developing a high-performance battery thermal management system (BTMS) is crucial for the battery to

retain high efficiency and security. ... Wang, G.; Lu, P.; Zhao, M.; Bao, W. A review on research status and

key technologies of battery thermal management and its enhanced safety. Int. J. Energy Res. 2018, 42,

4008-4033. [Google Scholar] Rao ...

Request PDF | A review on recent key technologies of lithium-ion battery thermal management: External

cooling systems | Recently, due to having features like high energy density, high efficiency ...

Abstract. In electric vehicles (EVs), wearable electronics, and large-scale energy storage installations, Battery

Thermal Management Systems (BTMS) are crucial to ...

Extensive research on battery thermal management (BTM) has been undertaken to investigate, develop, and

introduce technologies and methodologies for thermally controlling the battery cells'' temperature range and

thereby improving their efficiency and functionality [36].The BTM is vital since the temperature directly

impacts the battery cells'' durability, power ...

Energy storage systems in harsh environments will require advanced thermal management approaches, and

AI-based controllers are emerging as key solutions to optimize EV battery safety and lifetime by ...

Various thermal management technologies are evaluated from multiple perspectives, including production and

maintenance costs, system simplification, heating or cooling efficiency, internal temperature gradients, safety,

and adaptability. ... They suggested that the temperature gradient inside battery was a key factor affecting the
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self-heating ...

Thermal management technologies include heating (at low temperature), heat dissipation (at room

temperature), and prevention of thermal runaway. ... mass transfer is also the key to restricting the rate of the

battery. Therefore, increasing the temperature can reduce the impedance of the cell by intensifying the thermal

movement of molecules to ...

The recent reviews reported on battery thermal management are listed in Table 1 to highlight the key issues

covered for battery cooling using various thermal management strategies. Currently, direct liquid cooling is a

competitive advanced cooling strategy to phase change material cooling and is emerging as a new-generation

cooling strategy for ...

One of the key technologies to maintain the performance, longevity, and safety of lithium-ion batteries (LIBs)

is the battery thermal management system (BTMS). Owing to its excellent conduction and high temperature

stability, liquid cold plate (LCP) cooling technology is an effective BTMS solution.

3 &#0183; Recent Advancements and Future Prospects in Lithium-Ion Battery Thermal Management

Techniques. Puneet Kumar Nema, Puneet Kumar Nema. School of Energy ...
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