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Overview

This review summarizes and analyzes the current state, applications and
future trends of HTHPs from a carbon-neutral perspective. Core technological
aspects—including cycle configurations, refrigerants, compressors, and
integration strategies—are systematically analyzed. High-temperature heat
pumps (HTHPs) are emerging as pivotal technologies for decarbonizing
industrial heat supply by upgrading low-grade waste heat to meet diverse
thermal demands. By providing the capability to store excess energy during
peak production periods. Starting from the demands of new power systems,
this paper explores the role of heat pump energy storage i novel power
systems. Next, a simulation analysis model of the ultra-high temperature.
Thermal storage technologies have the potential to provide large capacity,
long-duration storage to enable high penetrations of intermittent renewable
energy, flexible energy generation for conventional baseload sources, and
seasonal energy needs. These systems can produce output temperatures
ranging from 80°C to 160°C (176°F to 320°F), making them invaluable for.
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Pumped Thermal Energy For
Long-Duration Grid Storage

By providing the capability to store
excess energy during peak production
periods and release it during times of

high demand, LDGS ensures a consistent
and stable power supply, mitigating the

APPLICATION SCENARIOS

DESIGN OF A HIGH-
TEMPERATURE HEAT ...

In CHEST concept a high-temperature
heat pump (HTHP) uses surplus energy
from RES to pump heat from low-
temperature source ...
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A high-temperature heat pump
for compressed heat energy ...

The current paper presents the design
and performance of a high-temperature
heat pump (HTHP) integrated in an
innovative, sensible, and latent heat
storage system.
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DOE ESHB Chapter 12 Thermal
Energy Storage Technologies

Latent heat storage involves storing heat
in a phase-change material that utilizes
the large latent heat of phase change
during melting of a solid to a liquid.
Thermochemical storage converts ...

Emerging opportunities for
high-temperature solid-state
and gas-cycle

In this Review, we highlight the
opportunities and challenges for
emerging and environmentally friendly
high-temperature heat-pump
technologies based on solids or gases.
These ...

High-temperature heat pumps: '-51
Fundamentals, modelling
approaches ...

This paper provides a comprehensive
review of modelling approaches. It also A
discusses aspects related to the

principles of operation, refrigerants and
system components. Additionally, the ...

High Temperature Heat
Pumps: Technology,
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Applications, and Benefits

High temperature heat pumps operate
on the vapor compression cycle, similar
to refrigerators and air conditioners, but
optimized for high-temperature output.
The core cycle involves ...

High-Temperature Thermal
Energy Storage: Process
Synthesis, ...
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High-temperature thermal storage
(HTTS), particularly when integrated with
steam-driven power plants, offers a
solution to balance temporal mismatches
between the energy supply and ...
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Configuration and Efficiency
Mechanism Analysis of Ultra ...

Starting from the demands of new power
systems, this paper explores the role of
heat pump energy storage i.

High-temperature heat pumps:
key technologies and industrial

As a novel large-scale energy storage
solution, heat pump-based electricity
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storage technology can convert surplus
electrical energy into thermal/cold
energy for storage, effectively ...

DESIGN OF A HIGH-
TEMPERATURE HEAT PUMP
FOR THERMAL ENERGY
STORAGE

In CHEST concept a high-temperature
heat pump (HTHP) uses surplus energy
from RES to pump heat from low-
temperature source to a high-
temperature thermal energy storage (HT-
TES)
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