
ADIABATIC LIQUID PISTON
COMPRESSED AIR ENERGY
STORAGE

Rapid development in the renewable energy sector

require energy storage facilities. Currently, pumped

storage power plants provide the most large-scale

storage in the world. Another option for large-scale

system storage is compressed air energy storage

(CAES). This paper discusses a particular case of

CAES???an adiabatic underwater energy storage

???

Compressed air energy storage systems (CAES)

have demonstrated the potential for the energy

storage of power plants. One of the key factors to

improve the efficiency of CAES is the efficient 

In Fig. 3, the pump is used to inject liquid (hydraulic

oil) into the air tank. The air stored in the air tank is

compressed by the liquid piston. When generating

electricity, the gas expands to drive pump turbine

(P/T) in reverse with the liquid piston.  Recent

theoretical studies have predicted that adiabatic

compressed air energy storage 
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DOI: 10.2139/ssrn.4127799 Corpus ID: 249421003;

Dynamic Simulation of a Re-Compressed Adiabatic

Compressed Air Energy Storage (Ra-Caes) System

@article{Chen2022DynamicSO, title={Dynamic

Simulation of a Re-Compressed Adiabatic

Compressed Air Energy Storage (Ra-Caes)

System}, author={Longxiang Chen and Liugan

Zhang and Huipeng Yang and Meina Xie ???

To accomplish this goal, this study discusses a

concept for a storage system for a 5 MW off-shore

wind turbine, which integrates a spray-based

compressed air energy storage with a 35 MPa

accumulator. The compressor employs a liquid

piston for air sealing and employs water spray to

augment heat transfer for high-efficiency.

Liquid piston compressed air energy storage

(LPCAES) presents a promising advancement over

traditional CAES by enabling nearly isothermal

compression and expansion processes to enhance

efficiency.  (DCAES), adiabatic CAES (ACAES),

and isothermal CAES (ICAES). In DCAES systems,

natural air combustion is used to heat stored air for

electricity 
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Many studies have been reported in the literature

regarding the dynamic modeling of the CAES

systems. M. Saadat et al. [7] studied the dynamic

modeling and control of an innovative CAES system

to store the energy produced by wind turbines as

compressed fluid in a high pressure dual chamber

liquid-compressed air storage vessel (?? 1/4 200

bar). The system consists ???

is provided in this study to achieve high efficiency

and high pressure compressed air energy storage.

Keywords: liquid piston gas compressor,

compressed air energy storage, convection heat

transfer, high-pressure air 1. Introduction

Renewable energy sources such as solar and wind

produce little or no pollution when consumed, and

thus

@misc{etde_22114403, title = {Adiabatic liquid

piston compressed air energy storage} author =

{Petersen, Tage, Elmegaard, B., and Schroeder

Pedersen, A.} abstractNote = {This project

investigates the potential of a Compressed Air

Energy Storage system (CAES system). CAES

systems are used to store mechanical energy in the

form of compressed air. ???
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The results show that adiabatic liquid air energy

storage systems could be very effective systems for

storing electrical power, with ef???ciency levels

reaching as high as 57%. Keywords: energy 

A novel isobaric adiabatic compressed humid air

energy storage system was proposed and

investigated by Lv et al. The temperature of the

compressed air is controlled by water spray before

compression.  Energy efficiency and power density

analysis of a tube array liquid piston air

compressor/expander for compressed air energy

storage. J Energy 

Traditional Comressed Air Energy Storage (CAES)

is seen as one of the most cost effective

technologies for the bulk energy storage in the

future flexible grid. The project will investigate the

possible lift of the round trip effiency by the

introduction of Adiabatic Liquid Piston CAES

(ALP-CAES) which is expected to be highly

competative.
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Rapid development in the renewable energy sector

require energy storage facilities. Currently, pumped

storage power plants provide the most large-scale

storage in the world. Another option for large-scale

system storage is ???
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Semantic Scholar extracted view of "Adiabatic

Liquid Piston Compressed Air Energy Storage" by

Tage Petersen et al. Skip to search form Skip to

main content 

@inproceedings{Petersen2013AdiabaticLP,

title={Adiabatic Liquid Piston Compressed Air

Energy Storage}, author={Tage Petersen and Brian

Elmegaard and Allan Schr{o}der Pedersen}, year 
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This paper introduces, describes, and compares the

energy storage technologies of Compressed Air

Energy Storage (CAES) and Liquid Air Energy

Storage (LAES). Given the significant

transformation the power industry has witnessed in

the past decade, a noticeable lack of novel energy

storage technologies spanning various power levels

has emerged. To bridge ???

Adiabatic compressed air energy storage (ACAES)

is a concept for thermo-mechanical energy storage

with the potential to offer low-cost, large-scale, and

fossil-fuel-free operation. The operation is described

simplistically ???

The overall efficiency of the adiabatic compressed

air energy storage system is determined by the

round-trip efficiency. This is simply the output power

obtained during discharge, to the input power

needed during charging.  The gas kept in a chamber

is compressed or expanded using a column of liquid

with the aid of a piston. Fig. 18 shows an 
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Experimental results revealed that, in contrast to the

adiabatic process, the air peak temperature can be

reduced by 73 K, 97 K, and 120 K at flow rates of

1320 cm 3 /s, 660 cm 3 /s, and  Compressed air

energy storage (CAES)  Buhagiar et al. [36, 37]

combined liquid piston and underwater energy

storage to address offshore renewable energy 

Liquid piston compressed air energy storage

(LPCAES) presents a promising advancement over

traditional CAES by enabling nearly isothermal

compression and expansion processes to enhance

efficiency.  Pilot-scale demonstration of advanced

adiabatic compressed air energy storage, part 1:

plant description and tests with sensible

thermal-energy 

Compressed air energy storage (CAES) is an

important technology in the development of

renewable energy. The main advantages of CAES

are its high energy capacity and environmental

friendliness. One of the main challenges is its low

energy density, meaning a natural cavern is

required for air storage. High-pressure air

compression can effectively solve ???
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The gas kept in a chamber is compressed or

expanded using a column of liquid with the aid of a

piston. Fig. 18 shows an isothermal compressed air

energy storage system. Download: Download

high-res image (366KB)  For adiabatic compressed

air energy storage systems, it is recommended that

heat storage devices be integrated into the storage 

To improve the energy utilization efficiency of the

CAES system and increase the flexibility of energy

storage systems, this study proposes an improved

adiabatic compressed air energy storage (A-CAES)

system, which utilizes a liquid piston expansion

device in place of the throttling valve at the outlet of

the air storage vessel during the 

Dynamic simulation of adiabatic compressed air

energy storage (A-CAES) plant with integrated

thermal storage: Link between components

performance and plant performance  Modeling and

trajectory optimization of water spray cooling in a

liquid piston air compressor," in . Proceedings of the

ASME 2013 Heat Transfer Summer Conference 
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Heat transfer enhancement techniques used in

liquid piston gas compression can contribute to

improving the efficiency of compressed air energy

storage systems by achieving a near-isothermal 

The liquid piston principle has several advantages

over the solid for a compressed air energy storage

application. In this context, the REMORA project

developed by Segula Technologies where the 

Compressed air energy storage (CAES), amongst

the various energy storage technologies which have

been proposed, can play a significant role in the

difficult task of storing electrical energy affordably at

large scales and over long time periods (relative,

say, to most battery technologies).  Figure 1:

Schematic of a form of liquid-piston 
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