
The impact of technology on
energy-saving batteries

Through text mining technology, we identified green patents with continuous keywords, including

''decarbonization, carbon reduction, carbon reduction, CE, CO 2 emission reduction, low-carbon, energy, solar

energy, photovoltaic, wind energy, energy saving

This article provides an overview of the many electrochemical energy storage systems now in use, such as

lithium-ion batteries, lead acid batteries, nickel-cadmium batteries, sodium-sulfur batteries, and zebra

batteries. According to Baker [1], there are several different types of electrochemical energy storage devices.

...

Battery storage in the power sector was the fastest growing energy technology in 2023 that was commercially

available, with deployment more than doubling year-on-year. Strong growth occurred for utility-scale battery

projects, behind-the-meter batteries, mini-grids ...

Power electronics and battery energy storage are the key enabling technologies for high-efficiency energy

conversions to realize green transition. With an increasing demand ...

Modern battery technology offers a number of advantages over earlier models, including increased specific

energy and energy density (more energy stored per unit of volume or weight), increased lifetime, and

improved safety [].

Currently, the main drivers for developing Li-ion batteries for efficient energy applications include energy

density, cost, calendar life, and safety. The high energy/capacity anodes and cathodes needed for these ...

This study investigates the impact of electric vehicle development on China''s greenhouse gas emissions and

fossil energy consumption from a life cycle perspective. Based on vehicle technology and China''s energy

development plan, the potential for energy conservation and greenhouse gas emissions reduction of electric

vehicles is explored. Utilizing a logistic ...

Developing new energy vehicles has been a worldwide consensus, and developing new energy vehicles

characterized by pure electric drive has been China''s national strategy. After more than 20 years of

high-quality development of China''s electric vehicles (EVs), ...

Prior to the Covid-19 crisis, global progress on energy efficiency had been well below the over 3% annual

improvement needed in the IEA''s Sustainable Development Scenario. Primary energy intensity - an important

indicator of ...

As advancements in battery material technology progress slowly, power battery enterprises are continually

updating battery structures to increase energy density and reduce costs. Innovative battery designs, such as
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Cell-to-Pack (CTP), have been widely adopted by Chinese ...

IEC TC 120 has recently published a new standard which looks at how battery-based energy storage systems

can use recycled batteries. IEC 62933-4-4, aims to "review the possible impacts to the environment resulting

from reused batteries and to ...

Battery type Advantages Disadvantages Flow battery (i) Independent energy and power rating (i) Medium

energy (40-70 Wh/kg) (ii) Long service life (10,000 cycles) (iii) No degradation for deep charge (iv)

Negligible self-discharge Lithium-ion (i) High energy density

All around the world, but particularly in developing nations, carbon dioxide emissions are on the rise, and

climate change and global warming are brought on by an increase in CO2 emissions. This article provides an

overview of the technological effect on energy consumption in the residential, transport, and industrial sector

and its ultimate effect on the ...

Nature Energy - Lithium-ion battery manufacturing is energy-intensive, raising concerns about energy

consumption and greenhouse gas emissions amid surging global ...

The impact of rapidly falling costs of renewable energy and battery technology on long-term climate

stabilization pathways is not well understood. Luderer et al. show that reduced renewable costs ...

However, the inconsistency and intermittent nature of renewable energy will introduce operational risks to

power systems, e.g., frequency and voltage stability issues [5].The use of an energy storage technology system

(ESS) is widely considered a viable solution.

Firstly, through a vehicle-to-grid (V2G) system, where electric vehicles can be used as energy storage

batteries, saving up energy to send back into the grid at peak times. Secondly, at the end of their first life

powering the electric car, lithium-ion batteries can be reused as stationary energy storage batteries.

The IEA''s Special Report on Batteries and Secure Energy Transitions highlights the key role batteries will

play in fulfilling the recent 2030 commitments made by nearly 200 ...

its dynamical impact upon the function of country-scale power grids has been modeled numerically and

analytically (17, 18 ... A. Rubino, A. Damiano, Battery management for energy communities--Economic

evaluation of an artificial intelligence-led 314 ...

Improved battery technology, such as higher energy density and faster charging capabilities, could address the

challenge of range anxiety, making BEVs more attractive to consumers [43]. In the case of other hybrid EV

models, enhanced energy efficiency in components can further reduce greenhouse gas emissions and enhance

the overall efficiency ...
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Monitor the energy impacts of digitalisation on overall energy demand: Policy makers should be aware of the

possibility that new digital devices and services have the potential to increase energy consumption, for

example, as a result of growing quantities of smart household and consumer electronics.

The performance, lifetime, and safety of electric vehicle batteries are strongly dependent on their temperature.

Consequently, effective and energy-saving battery cooling systems are required. This study proposes a

secondary-loop liquid pre-cooling system which extracts heat energy from the battery and uses a fin-and-tube

heat exchanger to dissipate this ...

Although deployments of grid-scale stationary lithium ion battery energy storage systems are accelerating, the

environmental impacts of this new infrastructure class are not well ...

Electric vehicle sales had risen in 2019 by 2.1 million globally, bringing to 7.2 million the total stock,

breaking previous records. Electric vehicles accounted for 2.6% of vehicle sales worldwide in 2019, and the

global car stock is around 1%, reflecting a growth year ...

Depending on the methodology used by the study, battery manufacturing method, battery materials and major

energy sources of battery factory, it has been shown that the production of Li-ion batteries for EVs could emit

between 56 and 494 kgCO2/kWh.

Citation: Wu H, Han M and Shen Y (2023) Technology-driven energy revolution: the impact of digital

technology on energy efficiency and its mechanism. Front. Energy Res. 11:1242580. doi:

10.3389/fenrg.2023.1242580

Li-ion batteries (LIBs) have reshaped the modern world. They are widely used in consumer electronics,

stationary energy storage facilities and, increasingly, in cars. The rapid proliferation of the technology has

been ...

Big Tech''s energy use and emissions are significant in absolute terms, but not in relation to the scale of their

operations. For example, data centres account for around 1% of global electricity use, significantly behind

industrial motors or air conditioning as a driver of global electricity demand. ...

MITEI''s three-year Future of Energy Storage study explored the role that energy storage can play in fighting

climate change and in the global adoption of clean energy grids. Replacing fossil fuel-based power generation

with power ...

Energy Storage and Saving Volume 1, Issue 3, September 2022, Pages 166-216 Review Energy storage

systems: a review ... Battery energy storage (BES)o Lead-acido Lithium-iono Nickel-Cadmiumo

Sodium-sulphur o Sodium ion o Metal airo Solid-state batteries ...
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Batteries are crucial to move towards a more sustainable energy supply. This Focus highlights recent advances

on battery technology research that has embedded sustainability principles in...

This paper explores the transformative impact of Electric Vehicles (EVs) on the automotive industry. It

highlights the rapid expansion of the EV market worldwide, driven by increased ...

Energy derived from fossil fuels contributes significantly to global climate change, accounting for more than

75% of global greenhouse gas emissions and approximately 90% of all carbon dioxide emissions. Alternative

energy from renewable sources must be utilized to decarbonize the energy sector. However, the adverse

effects of climate change, such as ...
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