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Overview

All the research works on CCES presented in this paper have been found by
researching the following keywords “carbon dioxide” and “energy storage” in
Scopus for the period 2015–2023. 

All the research works on CCES presented in this paper have been found by
researching the following keywords “carbon dioxide” and “energy storage” in
Scopus for the period 2015–2023. 

To address these limitations, in this study an innovative solar thermal-assisted
hybrid LCES system (STH-LCES) is proposed, which integrates an Absorption
Refrigeration Cycle (ARC), an Organic Rankine Cycle (ORC), and an Absorption
Heat Pump (AHP). 

Energy storage technology is supporting technology for building new power
systems. As a type of energy storage technology applicable to large-scale and
long-duration scenarios, compressed carbon dioxide storage (CCES) has
rapidly developed. 

A novel liquid carbon dioxide energy storage system coupled with solar energy
and LNG is presented. 

In recent years, thermal cycles exploiting Carbon Dioxide (CO2) as operating
fluid, in sub-critical, trans-critical and supercritical conditions, are gaining
major interest, thanks to their versatility and high performance, especially for
large scale applications.What is compressed carbon dioxide energy storage
(CCES)?

They are now characterized as large-scale, long-lifetime and cost-effective
energy storage systems. Compressed Carbon Dioxide Energy Storage (CCES)
systems are based on the same technology but operate with CO 2 as working
fluid. They allow liquid storage under non-extreme temperature conditions. 

What is CO2 energy storage?

Scholars have also innovated energy storage working fluids in CAES system.
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The technology of compressed carbon dioxide (CO2) energy storage (CCES) is
further proposed according to CAES as well as CO 2 power cycle. Because of
the distinct thermophysical characteristics of CO 2, CCES exhibits superior
performance. 

Can compressed carbon dioxide storage be used for power systems?

The experimental research and demonstration projects related to compressed
carbon dioxide storage are presented. The suggestions and prospects for
future research and development in compressed carbon dioxide storage are
offered. Energy storage technology is supporting technology for building new
power systems. 

What is liquid CO2 energy storage (LCEs)?

Liquid CO 2 Energy Storage (LCES) represents a promising technology in the
realm of energy storage, with favorable physical properties of carbon dioxide
compared to the complex liquefaction process of air. Nonetheless, the
performance of these systems is constrained by factors such as compression
heat and the thermal efficiency of the expander. 

What are the latest developments in carbon dioxide storage system (CCES)?

The CCES projects, including carbon dioxide battery in Italy and carbon
dioxide storage demonstration system in China, have also been completed.
This paper carries out a comprehensive summary and performance
comparison of latest developments in CCES, including theoretical research,
experimental studies and demonstration projects. 

How many types of carbon dioxide storage systems are there?

Furthermore, based on the storage methods of carbon dioxide, CCES is
subdivided into seven types of storage systems: gas-to-gas, gas-to-
supercritical, gas-to-liquid and liquid-to-liquid, among others. The research
progress of each type of system is discussed. Their performance is compared
in tabular form.
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Carbon dioxide energy storage and solar energy storage

  

Journal of Energy Storage 

Coupled with solar energy can effectively solve
these problems. Based on this, this article
proposes a new liquid carbon dioxide energy
storage system integrated with tower ...

  

Thermodynamic and Economic
Assessment on the
Supercritical Compressed  

In this chapter, the supercritical compressed
carbon dioxide energy storage system coupled
with concentrating solar thermal storage (SC-
CCES + CSTS) is designed.

  

Thermochemical energy
storage analysis of solar driven
carbon dioxide  

Abstract Solar energy is an abundant renewable
energy source, and the use of solar energy for
carbon dioxide reforming of methane (CRM) is a
promising thermochemical ...

  

Performance analysis of a
novel isothermal compressed
carbon dioxide  

In this study, an innovative isothermal

Powered by Global PV Energy Storage Information - Solar, Battery & Smart Grid Insights

/journal-of-energy-storage/


Page 5/12

compressed carbon dioxide energy storage (I-
CCES) system is proposed, which utilizes a dual-
liquid piston structure and uses carbon ...

  

Optimization of a novel liquid
carbon dioxide energy storage
...

Liquid carbon dioxide energy storage with its
advantages in terms of geographical constraints
and economic performance has garnered
significant attention. In this study, a novel ...

  

A carbon dioxide energy
storage system with high-
temperature ...

Abstract Carbon dioxide energy storage (CES) is
an emerging compressed gas energy storage
technology which offers high energy storage
efficiency, flexibility in location, ...

  

Performance investigation of
solar-assisted supercritical
liquid carbon  

Coupled with solar energy can effectively solve
these problems. Based on this, this article
proposes a new liquid carbon dioxide energy
storage system integrated with tower ...
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Performance analysis of a
novel isothermal compressed
carbon dioxide  

The significant increase in renewable energy
generation will lead to the unstable operation of
the power system. Compressed carbon dioxide
energy storage (CCES) is a promising energy ...

  

Compressed carbon dioxide
energy storage in salt caverns
holds ...

Compressed Air Energy Storage (CAES) is an
effective technology for grid-scale peak shaving,
while Carbon Capture Utilization and Storage
(CCUS) plays a crucial role in carbon reduction.

  

Performance analysis of a
novel solar-assisted liquid CO2
energy  

To address these limitations, in this study an
innovative solar thermal-assisted hybrid LCES
system (STH-LCES) is proposed, which integrates
an Absorption Refrigeration ...

  

Thermodynamic analysis of
novel carbon dioxide pumped-
thermal energy  

For the Rankine cycle-based carbon dioxide
pumped-thermal energy storage system, most
exergy destruction occurs within the heat
exchange units, with the highest ...
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Google backs carbon dioxide
battery for renewable ...

Google is investing in groundbreaking carbon
dioxide batteries for renewable energy storage.
Explore this innovative technology and stay ...

  

Subsurface carbon dioxide and
hydrogen storage for a ...

This Review assesses the feasibility of expanding
carbon dioxide storage to gigatonne scales and
explores how this experience could accelerate
the development of ...

  

Thermodynamic and economic
analysis of compressed carbon
dioxide energy  

Compressed carbon dioxide energy storage
technology shows a promising prospect due to
unique advantages. Considering the remarkable
effect of working medium ...

  

Pumped Thermal Electricity
Storage with Supercritical CO2
...

Abstract. Pumped Thermal Electricity Storage
(PTES) is an energy storage device that uses grid
electricity to drive a heat pump that generates
hot and cold storage reservoirs. This thermal ...

  

Powered by Global PV Energy Storage Information - Solar, Battery & Smart Grid Insights



Page 8/12

Performance evaluation and
optimization of a novel ...

Compressed CO2 energy storage (CCES) system
has received widespread attention due to its
superior performance. This paper proposes a ...

  

Thermo-economic and
advanced exergy analysis of a
novel liquid carbon  

Nowadays, proportion of renewable energy in the
current energy structure has gradually
increased, driving energy storage systems to
play an increasingly important role in energy ...

  

Energy storage system based
on transcritical CO 

The use of CO 2 as a working fluid in power
generation and storage applications has
experienced a significant boost in recent years,
based on its high-performance ...

  

Novel integrated structure of
carbon dioxide liquefaction
energy  

Humans turned to use renewable energies by
underground resource reduction and carbon
dioxide emissions increase. One of the ways to
reduce carbon dioxide and ...
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Advancements and assessment
of compressed carbon ...

Hailing Ma, ab Yao Tong, *a Xiao Wang *c and
Hongxu Wang*b Compressed carbon dioxide
energy storage (CCES) emerges as a promising
alternative among various energy storage ...

  

A novel solar-driven energy
conversion system using ocean
...

Abstract The presently developed integrated
system is focused on a solar energy-driven
integrated plant with various energy storage
benefits, which is designed to ...

  

Large scale energy storage
systems based on carbon
dioxide ...

Abstract Energy transition requires a high
penetration of reliable and flexible renewable
energy. To do so, low-cost, efficient, high
capacity and environmentally friendly ...

  

Performance analysis of a
novel liquid carbon dioxide
energy storage  

Abstract Liquid carbon dioxide energy storage
(LCES) is considered a promising energy storage
technology due to its high energy density and
low environmental impact. However, additional
...
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Carbon Dioxide Put To Work
For Long Duration Energy
Storage

This new CO2-based long duration energy
storage system will blow past conventional
lithium-ion battery systems, if all goes according
to plan.

  

Thermodynamic analysis of a
novel liquid carbon dioxide ...

In this paper, a novel energy storage technology
based on liquid carbon dioxide storage, low
pressure storage and latent cold energy storage
is proposed. The main work of this paper is to ...

  

Thermodynamic analysis of a
novel compressed carbon
dioxide energy  

Chemical absorption CO2 capture, compressed
carbon dioxide energy storage (CCES) and dry
reforming of methane (DRM) can be used for
continuous carbon capture, ...

  

Performance study of a
supercritical carbon dioxide
energy storage  

Abstract Compressed energy storage systems
play a crucial role in the widespread adoption of
renewable energy, effectively addressing the
unpredictability and ...
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Thermodynamic and Economic
Assessment on the
Supercritical ...

In this study, two supercritical compressed
carbon dioxide energy storage systems coupled
with concentrating solar thermal storage are
proposed. One is a simple ...

  

Research Progress of Liquid
Carbon Dioxide Energy Storage
...

& nbsp; Introduction & nbsp;With the large-
scale application of new energy, the challenges
faced by the grid connection of new energy
power generation are ...

  

Thermodynamic of a novel
solar heat storage compressed
carbon dioxide  

To improve the cycle efficiency of compressed
carbon dioxide energy storage (CCES), a solar
heat storage CCES system has been proposed.
The thermodynamic model of ...

  

Stable power supply system
consisting of solar, wind and
liquid carbon  

The round trip efficiency and energy density of
the liquid carbon dioxide energy storage system
are 58.34 % and 23.41 kWh/m3, respectively.
The start hour of dispatch can ...
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Compressed carbon dioxide
energy storage: a
comprehensive ...

Energy storage technology is supporting
technology for building new power systems. As a
type of energy storage technology applicable to
large-scale and long-duration ...
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