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Overview

The use of a liquid piston mechanism to strengthen the heat transfer between
compressed air and the environment during energy storage can effectively
reduce the heat dissipation during compression and enhance the conversion
efficiency of electrical energy to air-pressure potential energy during. 
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A high efficiency energy storage system, which stores energy by
compressing/expanding gas (air) using a liquid (water) piston has been
recently introduced and extensively studied. With the use of the liquid piston,
the inefficient gas turbomachines used in conventional gas
compression/expansion. 
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A high efficiency energy storage system, which stores energy by
compressing/expanding gas (air) using a liquid (water) piston has been
recently introduced and extensively studied. With the use of the liquid piston,
the inefficient gas turbomachines used in conventional gas
compression/expansion. 

In this paper, a near-isothermal modification to the system is proposed. In
common with compressed air energy storage, the novel storage technology
described in this paper is based on air compression/expansion. However,
several novel features lead to near-isothermal processes, higher efficiency. 
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Near isothermal compression energy storage

  

Comprehensive thermo-
exploration of a near-
isothermal ...

A near-isothermal energy storage process is
technologically challenging, because it requires
avoiding temperature variations, i.e., heat should
be removed continuously from the ...

  

Compressed-air energy storage 

Diabatic storage dissipates much of the heat of
compression with intercoolers (thus approaching
isothermal compression) into the atmosphere as
waste, essentially wasting the energy used to
perform the work of compression. ...

  

Liquid-gas heat transfer
characteristics of near
isothermal ...

Isothermal compressed air energy storage (I-
CAES) could achieve high roundtrip efficiency
(RTE) with low carbon emissions. Heat transfer
enhancement is the key to ...

  

Decoupling heat-pressure
potential energy of
compressed air energy  

Compressed air energy storage (CAES) system is
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a promising solution for matching the
intermittent renewable energy sources and
stable electricity demand of end ...

  

Thermodynamic investigation
of quasi-isothermal air
compression  

Enairys Powertech showed strong isothermal air
compression/expansion processes. Compressed
air energy storage system is a promising solution
in the energy ...

  

Near-isothermal-isobaric
compressed gas energy
storage,Journal ...

A heat-transfer enhancement strategy to achieve
near isothermal, isobaric expansion and
compression is proposed and investigated
experimentally. Some results are generalized
and ...

  

A review on nearly isothermal
compression technology

An effort has been made to achieve isothermal
compression through liquid refrigerant injection
or inter-stage cooling in refrigeration systems. In
recent years, much effort ...
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Water-Spray-Cooled Quasi-
Isothermal Compression
Method: ...

Water-spray-cooled quasi-isothermal compressed
air energy storage aims to avoid heat energy
losses from advanced adiabatic compressed-air
energy storage (AA-CAES). ...

  

Thermal-pressure matching
law of adiabatic, near-
isothermal ...

Considering the advantages of adiabatic
compression and near-isothermal compressed-air
energy storage, a reasonable integration of near-
isothermal compression and adiabatic ...

  

Near-Isothermal-Isobaric
Compressed Gas Energy
Storage1

It is found that using a condensable gas could
enable near isothermal-isobaric compression and
expansion, while maintaining a high indicated
(energy storage) efficiency.

  

Advanced Compressed Air
Energy Storage Systems: ...

A preliminary dynamic behaviors analysis of a
hybrid energy storage system based on adiabatic
compressed air energy storage and flywheel
energy storage system for ...
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Modelling of near isothermal
liquid piston gas compressor ...

ACAES systems are distinctive in using thermal
energy storage (TES) units to capture the heat
induced by air compression [6]. The stored
thermal energy is transferred back ...

  

Thermodynamic analysis of an
open type isothermal
compressed air energy  

Combined with spray cooling, OI-CAES system
could achieve near isothermal
compression/expansion and improve the energy
storage efficiency. A transient mathematical ...

  

Isothermal Compressed Air
Energy Storage (i-CAES)
System

In an Isothermal Compressed Air Energy Storage
(i-CAES) system, energy is stored by
compressing air from the atmosphere to a high
pressure, and subsequently ...

  

Thermodynamic analysis of a
near-isothermal compressed
air energy  

To resolve these limitations, this paper proposes
a novel near-isothermal compressed air energy
storage system based on Internal Combustion
Engine (ICE) assistance. The system integrates ...
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Thermodynamic analysis of
isothermal compressed air
energy storage  

He et al. proposed that the open type isothermal
compressed air energy storage (OI-CAES) device
was applied to achieve near-isothermal
compression of air. This study ...

  

Enabling CO2 Isothermal
Compression Using Liquid
Piston ...

Project Summary Objectives Develop a novel
isothermal compressor that reduces energy
consumption by an average of 30% in
refrigeration compared to isentropic
compression. ...

  

A Novel Isothermal
Compression Method for
Energy ...

Composition and energy distribution of a
pneumatic system. Air is compressed in the
compressor. To save energy, air can be
compressed by way of adiabatic, isothermal, and
low temperature. ...

  

Thermodynamic investigation
of variable-speed compression
unit in near  

Isothermal compression is the state-of-the-art in
compressed air energy storage (CAES)
technology. The study of cyclic pressurization
unit in isothermal CAES is carried out in ...
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Performance analysis of a
novel isothermal compressed
carbon ...

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

  

Compressed Air Energy
Storage (CAES): A ...

Ongoing innovations, particularly in adiabatic (A-
CAES) and near-isothermal designs, aim to boost
the round-trip efficiency beyond 70%, minimizing
or even eliminating reliance on fossil fuels for
reheating. This ...

  

Isothermal compressed air
energy storage , Compressed
Air ...

The main challenge is to realize high-efficiency
heat transfer for charging and discharging in
order to keep the air temperature almost
constant, thus, to achieve the ...
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Energy distributing and
thermodynamic characteristics
of a ...

The results showed that a near-isothermal
compression undertakes the responsibilities of
storing pressure potential energy, and the
adiabatic pre-compression ...

  

Thermodynamic investigation
of variable-speed compression
unit ...

Isothermal compression is the state-of-the-art in
compressed air energy storage (CAES)
technology. The study of cyclic pressurization
unit in isothermal CAES is carried out in ...

  

Performance analysis of a
pumped hydro assisted ...

Therefore, an 800 kW pumped hydro assisted
near-isothermal compressed carbon dioxide
energy storage system with gas/liquid phase
change process is proposed. In detail, the
hydraulic machineries, ...

  

Efficiency improvement of
liquid piston compressor using
metal ...

Compressed air energy storage systems have
the potential to serve as long-term large-scale
energy storage systems. Efficient compressors
are needed to realize a high ...
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Liquid Piston Compression
Heat Transfer Prediction via
Thermal  

Liquid piston compressors gain attention due to
their potential for more efficient and isothermal
compression compared to traditional solid piston
compressors. Liquid piston ...

  

final no changes marked 

In common with compressed air energy storage,
the novel storage technology described in this
paper is based on air compression/expansion.
However, several novel features lead to near ...

  

Performance investigation of a
novel near-isothermal ...

A novel near-isothermal compressed air energy
storage (CAES) system with stable power output
is proposed. The transient model is conducted to
analyze the ...

  

Near-isothermal-isobaric
compressed gas energy
storage

In this paper, the effectiveness of storing energy
by compressing and expanding a condensable
gas is evaluated. A high efficiency energy
storage system, which stores energy ...
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Development of a near-
isothermal transcritical CO2
compression ...

This paper presents the experimental
performance of the first near-isothermal
compressor utilizing a liquid piston in a vapor
compression cycle. The critical parameters ...

  

Experimental study of tube-
array-based liquid piston air ...

Compressed Air Energy Storage (CAES) serves as
a crucial technology supporting large-scale
renewable energy development, offering
environmental friendliness, ...

  

Thermodynamic analysis of a
near-isothermal compressed
air ...

To resolve these limitations, this paper proposes
a novel near-isothermal compressed air energy
storage system based on Internal Combustion
Engine (ICE) assistance. The system integrates ...
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