What is the new national facility for p

grid-scale demonstration of pumped heat 5'
What is pumped heat storage?

The facility has created the world's first grid-scale demonstration of pumped_lg

electricity from the grid and converting this into thermal energywith the LTS?;G
and 'thermal batteries' which consist of a chamber of rocks.

Is pumped heat energy storage a viable alternative to grid-scale energy storage? %ﬂ
&quot;Pumped Heat Energy Storage or Pumped Thermal Energy Storage is cheap and is compatible with the
technical and scale-up challenges of grid-scale energy storage,&quot; said Prof Tony Rosskilly,director of the
Swan Centre.

What is pumped thermal energy storage (PTES)?

This type of storage systemis usually named pumped thermal electricity storage (PTES),pumped heat
electricity storage (PHES),pumped thermal energy storage,or Carnot Battery [20 ]. The technology was first
proposed in the 1920s [21]and has gained increasing interest in the recent decade.

What is pumped heat energy storage (PHES)?

Pumped heat energy storage (PHES) shuffles heat between two tanks containing mineral gravel by means of
a working gas, generally an inert gas such as argon. In storage mode, the argon is pressurised to around 12
bar, which heats it up to 500&#176;C.

Can pumped thermal energy storage be used as a grid energy storage?

Lower investment and levelized costs compared with other designs and technologies. Combining pumped

thermal electricity storage with existing thermal power plants can be a promising technical route for
developing large-scale grid energy storage technologiesfor stably consuming renewable power.

(C) 2025 Solar Energy Resources 1/9 Web: https://www.gebroedersducaat.nl



NEWCASTLE UNIVERSITY PUMPED  go)LAR
HEAT ENERGY STORAGE

One promising energy storage technology is
Pumped Heat Energy Storage (PHES) which offers
storage at low-cost, low footprint and being
deployable anywhere. The National Facility for
PHES is an on-going collaboration between
Newcastle University and Energy Technologies
Institute and is a world-leading exemplar of
engineering innovation, research

N - s Demand-side management study for cascade
e g o air-water heat pump coupled with thermal energy
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Performance analysis of a novel solar-assisted
GAX-based two-stage absorption-resorption heat
pump cycle with multiple internal heat recovery by
Mr Teng Jia (China)
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Southwest Research Institute (SwWRI) has
commissioned a first-of-its-kind pilot plant pumped
heat energy storage demonstration facility with tech
from US startup Malta. Its 10-150+ hour energy
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Keynote: Graphene based Supercapacitors for
Energy Storage: from Atomic Mechanism to
Applications by Professor Zheng Bo, Zhejiang
University, China . Track 1 Energy Storage Chair:
Dr Huashan Bao. Track 2 Heat Pumps Chair: Dr
Zhibin Yu. 1450???1515. Impact of different packed
bed heat storage technologies on the performance
of a pumped heat

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

Three distinct pumped-thermal electricity storage
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Cascaded latent-heat stores in pumped-thermal
energy storage systems are investigated. The first
grid-scale PTES demonstrator has been established
at Newcastle University, which is rated at 150 kW
and is capable of storing up to 600 kWh of electricity
[29].

World's first grid scale pumped heat energy storage
— system operational as part of Newcastle University's
| W National Facility for Pumped Heat Storage;
~ Technology places UK as a leader in the research
and development of low-cost and grid-scalable
electrical and thermal energy storage;

An alternative emerging energy storage technology
is pumped thermal energy storage (PTES) [10], also
referred to as pumped heat energy storage (PHES)
[11] which is a subset of the Carnot Battery

N
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Demonstration system of pumped heat energy
storage (PHES) and its round-trip efficiency. Lookup
NU author(s): Applied Energy. Year: 2023. Volume:
333. Print publication date: 01/03/2023. Newcastle
University Library, NE2 4HQ, United Kingdom. Tel:
0044 (191) 208 2920

As climate change brings increasing global
challenges, it's never been more important to
develop sustainable energy systems for the future.
The Centre for Energy at Newcastle University plays
a key role in addressing global issues and exploring
solutions. By ???

Pumped heat electricity storage (PHES) has been
recently suggested as a potential solution to the
large-scale energy storage problem. PHES requires
neither underground caverns as compressed air
energy storage (CAES) nor kilometer-sized water
reservoirs like pumped hydrostorage and can
therefore be constructed anywhere in the world.
However, ???
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Of the large-scale storage technologies (>100
MWh), Pumped Heat Energy Storage (PHES) is
emerging now as a strong candidate. Electrical
energy is stored across two storage reservoirs in the
form of thermal energy by the use of a heat pump.
The stored energy is converted back to electrical
energy using a heat engine.

Energy Storage and Distribution. Demonstration of
grid scale energy storage technology with the
National Facility for Pumped Heat Energy Storage
at Newcastle University. Heat Storage. International
consulting engineers Buro Happold completed the
?140Kk research project in 2011.

The Siemens thermal energy storage system in
rock, is being implemented in the scope of the
Future Energy Storage (FES) project using the
excess energy from wind power to heat a resistance
and with an industrial blower making the hot air, at

UUUUUU 600 ?C, go through the empty spaces of the rock (a
J '\ basalt aggregate) promoting heat exchanges

between
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This paper presents a study carried out as part of
commissioning and testing of world's first grid-scale
L X 150 kWe Pumped Heat Energy Storage (PHES)
o demonstration system. The system employs two

500KW 1MW 2MwW

Smallbone's team at Newcastle University, UK

L . demonstrated a 150 kW e /600 kWh e PTES system
- : : with solid-based TES in 2019 [25]. This system was

— & the world's first grid-scale PTES demonstration and
achieves a high RTE of 70???80% with a working
temperature range between ???106 ?C and 500 ?C.
Demonstration system of pumped heat energy
storage

thermal electricity storage," Applied Energy, vol.
137, pp. 8007?2811, Sept. 2015. sells to Newcastle
University, UK. Various DOE funding awarded.
Commercial interest: Siemens/Stiesdal Storage
Heat pump charges hot storage Decouples storage
capacity from solar availability
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(2012) described the development of reversible heat
pumping as an energy storage strategy and showed
some results from a prototype reciprocating heat
pump which informed much of the development of
the recent successful demonstration of PTES.
Howes also made the important point that for the
application of energy storage, an ideal
thermodynamic cycle

In 2017, Malta started working on the project as the
"Malta Project" in cooperation with X, Alphabet's
Moonshot Factory (Malta - X the Moonshot Factory,
n.d.).This project is based on the study of Nobel
Prize winner Prof. Laughlin, who theoretically
showed that electricity can be stored as heat energy
in a bed of molten salt and low-temperature liquid
reservoir as cold ???

???PhD Student, Newcastle University??? -

Energy Storage??? - ???Packed-bed??? -
???Reciprocating Engine??? Demonstration
system of pumped heat energy storage (PHES) and
its round-trip efficiency. MT Ameen, Z Ma, A
Smallbone, R Norman, AP Roskilly. Applied Energy
333, 120580, 2023. 19:
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(SMES) [2] and Pumped Heat Energy Storage
(PHES) or Pumped Thermal Electricity Storage
(PTES) [3,4]. This paper proposes a new
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With photovoltaic solar panels (PV) being the least
expensive way to add new capacity to the electrical

3

A8 A'~' P ==1al grid, the energy sector is eagerly seeking affordable

i technologies that can take excess power during the
" =

g 7 o day, store it, and then dispatch it after the sun has
gone down. Pumped thermal energy storage
(PTES) solutions can use electricity ??? Continue
reading ???
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