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- Process heat supplying methods and systems can be divided into 500 &#176;C. -> &It; 500&#176;C: Steam
& Hot water, &gt; 500&#176;C: Industrial furnace. . High-Temperature Heat Pump (HTHP) for industrial
processes - HTHP has high potential to efficiently recover waste heat from industrial process and upgrade it to
higher temperature.

Heat pumps, combined with energy storage and active control systems, can absorb ... for buildings requiring
high temperature distribution systems, and to exploit excess heat. A clear regulatory framework should also
define. ...

High-temperature heat pumps (HTHP), due to their appropriateness for industrial-scale applications, integrate
perfectly within this progressive trajectory. ... The model concerned high temperature heat pumps integrated
into pumped thermal energy storage systems with discharge temperatures below 160 &#176;C and sink
temperatures above 60 &#176;C. Dai et ...

Overview of a newly-installed high-temperature heat pump demonstrator coupled with high-temperature mine
thermal energy storage Aper&#231;u d"un d& #233;monstrateur de pompe &#224; ... The CO 2 emissions are
reduced by 1200 t y-1 with the usage of the 500 kW HTHP and up to 4800 t y-1 with the heat pump system
developed throughout the DGE-Rollout since ...

Develop, prototype and validate an innovative, efficient and reliable integrated energy system based on high
temperature heat pump for industrial flexible heat provision. Adapt the Stirling cycle based high temperature
heat pump architecture and cycle parameters toward operation at high sink temperatures and large temperature
lift.

According to the temperature of the stored water, ATES can be categorized into two distinctive types: 1) low-
and intermediate-temperature aquifer thermal energy storage (LT-ATES), in which the stored water
temperature usualy ranges from 20 to 50 &#176;C and the depth of the target aquifer formations is usually
below 500 m, and 2) high-temperature ...

The current work studies numerically the performance of a high temperature heat pump (HTHP), which is a
part of compressed heat energy storage (CHEST) system, adapting R-1233zd(E) as refrigerant ...

Additionally, latent-heat storage systems associated with phase-change materials for use in solar
heating/cooling of buildings, solar water heating, heat-pump systems, and concentrating solar power plants as
well as thermo-chemical storage are discussed. ... where solar energy heats it to a high temperature and it then
flowsto the high ...
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To leverage temperature glide in evaporation, a transcritcal heat pump using a CO2-based mixture is
investigated from a perspective of simultaneous heat and cold energy storage. Coefficient of performance for
heating (COPh) and exergy efficiency are used to evaluate system performance. A parametric investigation on
the heat pump is conducted, and the ...

1.2 Thermal-storage-system materials and performance. Some advances have been made in the research of
high-temperature heat-storage materials based on carbon [33, 34].This article uses carbon-based
high-temperature TES materials, which have the following characteristics: (i) good thermal-storage and
heat-conduction capabilities (as shown in Fig. 2); ...

This paper introduces a novel solar-assisted heat pump system with phase change energy storage and describes
the methodology used to analyze the performance of the proposed system. A mathematical model was
established for the key parts of the system including solar evaporator, condenser, phase change energy storage
tank, and compressor. In parallél ...

Among all the cases studied with a latent heat thermal energy storage system at 133&#176;C, the best system
performance, also considering the impact on the environment, has been achieved employing R ...

High-temperature heat pumps (HTHPS) are electrically powered systems that supply heat above 90&#176;C.
HTHPs have the potential to serve two vauable functionsin United States (U.S)) ...

Phase change materials (PCMs) for thermal storage offer a high energy storage density and enable more
efficient energy storage and release, optimizing heat pump performance. Use of variable-speed compressors,
which enable more precise control and adaptability to system demands, can lead to improved energy
efficiency and better integration of ...

In industrial processes, alarge amount of energy is needed in the form of process heat with more than 33% for
high-temperature processes above 500&#176;C, for example, in the chemical industry and in the metal and
glass manufacturing. 64 Thermal energy storage systems can help the decarbonization of industrial process
heat supply allowing to ...

High-temperature heat pumps (HTHP) are known for space and industrial process heating applications.
Research on ... district heating system. Whether the energy storage is charged or discharged depends on
whether or not the heat demand exceeds the amount of heat produced by the heat pump. The charging and
discharging efficiencies are 90%,

As early as the 1990s, many countries had turned their focus on moderate and high temperature heat pump,

such as Japanese Project of Super Heat Pump Energy Accumulation System [119], the International Energy
Agency (IEA) Heat Pump Center and IIR Heat Pump Developing Plan, and European Large Heat Pump
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Research Center, all addressed ...

High Temperature Heat Pump (HTHP) System for District Heating . Linear Fresnel collectors (LFCs) coupled
with phase change material (PCM) ... (PCM) thermal energy storage (TES) for Food & Beverage Industry .
NREL | 13 LFC PCM-TES System Design. NG Boiler Back-up Size: 1.00 MW th. Capital Cost: $250,000.
CO. 2. Price: $17.71 metric ton.

Industrial heat pumps are often set to deliver temperatures over 90 &#176;C to supply thermal energy in
industrial production processes. Furthermore, the need for a suitable heat source often requires individual
solutions for integrating and planning industrial heat pumps [12].However, the high temperature, the high
integration effort, and the lack of knowledge ...

As a source, the pumps utilise the mill"s waste heat at a temperature of 30&#176;C to 35&#176;C, using
energy that would otherwise be dissipated to the environment. The heat pumps enable the mill to avoid using
46 GWh each year from fossil fuels, thereby reducing annual CO2 emissions by 11 700 tonnes (de Boer et al.,
2020).

Asfor the theoretical storage capacity of the high-temperature LHS, it combines the sensible and latent heat of
PCM, which can be calculated through (1) Q the=m pcm ¢ ps (T m-T ini) + c pl (T in-T m) + D H wherem
pcm is the weight of PCM, which is 6.8 kg and 6.2 kg for LHS without and with fins respectively; c p sand ¢
p | represent the ...

In thermal energy storage systems, heat may be stored as sensible heat, latent heat, or chemical heat [9, 10].
Electric energy storage systems convert electrical energy in aform that can be stored and then reverted when
required [11]. Major technologies that work on this principle are Pumped-Hydro Energy Storage (PHES),
Compressed Air Energy ...

Dairy plants were found to be very well suited for implementing high temperature heat pump systems due to
the given process requirements. ... The results obtained clearly demonstrate that the integrated energy system
with high temperature heat pumps and thermal storage tanks is suitable for providing all cooling and heating
demands of the....

Government Incentives. Regiona grants, funding, and loans in the UK can reduce installation costs by
&#163;7,500 to &#163;9,000, supporting the transition to renewable energy. What Are High-Temperature
Heat Pumps? High-temperature heat pumps are a type of energy device that extract heat from the surrounding
environment to warm homes.

In the quest for achieving carbon neutrality, high temperature heat pumps have become one of the key

components for the industrial sector, representing a feasible alternative technology that enhances efficiency
and minimizes fossil fuel burning. In fact, the use of high temperature heat pumps and the transition for this
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model is supported by public projects across the globe, ...

Chua et a. reviewed the recent developments in heat pump systems and analyzed their suitability for various
applications [31]. Fischer et al. presented model-based flexibilities of domestic heat pumps [32]. Arpagaus et
al. presented a study on high-temperature heat pumps, where they reviewed the market and application
potentialsin detail [33 ...

The heat pump sub-system contains reservoirl, throttle, evaporatorl, subcooler, compressor and liquid
separation condenserl (LSC1), as the blue line in Fig. 2 depicts. In charging process, as shown in Fig. 2,
working fluid from reservoirl (10) does isenthalpic throttling and is heated by the low-grade heat in
evaporatorl (11-12).Next, working fluid (12) flowsto ...

The evaporation temperature of the heat pump t 1 is therefore 75 &#176;C. The condensation temperature of
the ORC t 16 is 30 &#176;C. In addition, due to the use of the same heat exchanger from the heat pump to the
thermal energy storage and from the thermal energy storage to the ORC, an identical heat flow is assumed
with Q ? charge = Q ? discharge ...

Of the large-scale storage technologies (&gt;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.
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