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Isentropic's technology is compact, has no

geographical constraints and claims a round-trip

efficiency of 72 to 80 percent. Pumped Heat

Electricity Storage Isentropic's Pumped Heat

Electricity Storage(PHES) system is based on the

First Ericcson cycle and uses a heat pump to store

electricity in thermal form. The storage system uses

two large 

With the continuous increase in the penetration rate

of renewable energy sources such as wind power

and photovoltaics, and the continuous

commissioning of large-capacity direct current (DC)

projects, the frequency security and stability of the

new power system have become increasingly

prominent [1].Currently, the conventional new

energy units work at ???

The main disadvantage of most renewable energies

is their volatile availability [1].Even if the overall

annual energy demand was covered by 100%

renewable energies, it would not be possible to

provide the necessary amount of energy at the right

time [2], [3].Energy storage facilities are needed for

this adaption of production and demand in the

energy sector [4], [5].
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Isentropic's technology is compact, has no

geographical constraints and claims a round-trip

efficiency of 72 to 80 percent. Pumped Heat

Electricity Storage Isentropic's Pumped Heat

Electricity Storage(PHES) ???

Compressed air energy storage (CAES) is one of

the important means to solve the instability of power

generation in renewable energy systems. To further

improve the output power of the CAES system and

the stability of the double-chamber liquid piston

expansion module (LPEM) a new CAES coupled

with liquid piston energy storage and release

(LPSR-CAES) is ???

The concept behind NADINE is to develop versatile

and almost loss-less energy storage, known as

isentropic storage. A process is isentropic if it takes

place in a closed system in which there is no

exchange of heat or matter ???
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TEES (Thermo-electric energy storage) system with

isothermal CO 2 cycles is proposed. The

performance characteristics of the TEES systems

are studied. The round-trip efficiency of isothermal

TEES system is higher than an Isentropic case. A

greater mass and higher temperature of water can

increase the round-trip efficiency.

In order to explore the off-design performance of a

high-pressure centrifugal compressor (HPCC)

applied in the compressed air energy storage

(CAES) system, the author successfully built a

high-pressure centrifugal compressor test rig for

CAES, whose designed inlet pressure can reach 5.5

MPa, and carried out some experiments on

adjustment of inlet guide ???
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UK researchers have designed a pumped thermal

energy storage system for large-scale grid

electricity, stored as high-grade thermal energy. It is

based on a Brayton PTES concept demonstrated by

The intermittent issue of solar energy, geographical

constraints of hydro-generation, and limitations of

frequency control in early wind turbines has added

complexity to the global renewable drive [3].Storing

energy as gravitational, kinetic, electric or thermal

potential allows each of the issues identified with

RES to be addressed and mitigated [3].

Isentropic Energy. By contrast, Isentropic thrives on

the heat generated in the compression process. Its

proprietary compression/expansion engine

compresses captured argon to around 12 bars of 
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Energy storage systems that are able to cope with

fluctuating wind and solar power production are

indispensable for the success of the energy

transition. So far, however, location-independent

and low-cost power-plant-scale storage systems

have still been lacking. For this reason, KIT, DLR,

and Stuttgart University plan the joint construction of

the research ???
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abstract Pressure is 

Similarly to the variation of V 1 with P 0 (Fig. 1), the

isentropic expansion energy is a weak function of

storage pressure for initial pressures above 100 bar.

This is illustrated in Fig. 2 for a 300 K initial

temperature and initial pressures up to 1000 bar 

Theoretical isentropic expansion energy to

atmospheric pressure 
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Comparison of Isothermal and Isentropic

Thermo-electric energy storage systems with

trans-critical CO2 cycle coupled to nuclear energy

Nayoung Kim a, Jeong Ik Lee a* aDepartment of

Nuclear and Quantum engineering KAIST, Daejeon,

South Korea *Corresponding author:

jeongiklee@kaist.ac.kr 1. Introduction

Results from the first demonstration of Pumped

Thermal Energy Storage (PTES) were published in

2019, indicating an achieved turn-round efficiency of

60???65% for a system capable of storing 600 
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Within the thermal energy storage initiative NADINE

(National Demonstrator for IseNtropic Energy

storage) three projects have been carried out, each

focusing on thermal energy storage (TES) at

different temperature levels. This work deals with

technical concepts for using liquid metal technology

in innovative high temperature TES systems.

Paper ID: 74, Page 4 5th International Seminar on

ORC Power Systems, September 9 - 11, 2019,

Athens, Greece Fig. 3 Charging and discharging

cycles with different working fluids, (a) dry, (b)

isentropic, (c) wet By choosing a dry fluid it is

possible, due to the assumed isentropic efficiency of

the heat pump's com-

In addition, energy storage systems can also

improve the reliability and resiliency of the grid when

employed as backup power during possible outages

[11].  (85 % isentropic efficiency) with intercooling

(89 % effectiveness) and aftercooling (87 %

effectiveness) using water as a cooling medium

(charging side), an artificial vessel (storage 
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The second way to achieve an isentropic reduction

of pressure and temperature is the conversion of

thermal energy to kinetic energy in an adiabatic

frictionless nozzle. This process may explain the

results obtained by Xue et al. [ 50 ], who observed

vortex tubes'' temperature difference in between the

one for a pure isentropic expansion and 

1 Introduction. The NAtional Demonstrator for

IseNtropic Energy Storage (NADINE) initiative is a

joint venture by University of Stuttgart, German

Aerospace Center, and Karlsruhe Institute of

Technology, aiming to establish an experimental

research and development (R& D) infrastructure for

developing and testing thermal energy storage

(TES) technologies, in collaboration ???

A novel trans-critical compressed carbon dioxide

energy storage (TC-CCES) system was proposed in

this paper, then the sensitivity analysis of

thermodynamic with a 10 MW unit as the target

were conducted, and finally the round-trip efficiency

(RTE) of system was improved through distributing

the pressure of key nodes and adopting the design

method of ???
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1 Introduction. Grid-scale storage of electric energy

is considered as a key element in a future energy

system with large shares of variable renewable

energy. 1-4 By balancing supply and demand,

storage can support the integration of generators

powered by wind or sun. Costly investments in peak

generation facilities and grid infrastructure can be

reduced.

The concept behind NADINE is to develop versatile

and almost loss-less energy storage, known as

isentropic storage. A process is isentropic if it takes

place in a closed system in which there is no

exchange of heat or matter with the environment.

Carnot batteries ??? power-to-heat-to-power

storage.

The heat from solar energy can be stored by

sensible energy storage materials (i.e., thermal oil)

[87] and thermochemical energy storage materials

(i.e., CO 3 O 4 /CoO) [88] for heating the inlet air of

turbines during the discharging cycle of LAES, while

the heat from solar energy was directly utilized for

heating air in the work of [89].
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Jonathan Howes, the Chief Technical Officer of U.K.

startup Isentropic Energy has claimed large-scale

storage costs that are an order of magnitude lower

than lithium-ion batteries or other stored 
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