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However, the low-temperature waste heat occupies about 50% of all the waste heat in an industry [9]. Further
efforts have been made, for example, organic Rankine cycle (ORC) ... PCM domain for the thermal energy
storage. When the solid PCMs melt to the liquid phase, the flow inside PCMs is assumed as newtonian fluid
and treated with the ...

PCM heat storage technology belongs to latent heat storage [11], and it can be classified as solid-solid,
solid-liquid, gas-liquid, and solid-gas on the basis of the phase change characteristic. Due to the storage
difficulty of gas, there are mainly solid-liquid PCMs and solid-solid PCMs in actual application[ 12].

Latent heat storage: Phase transition of solid-liquid: Paraffin waxes, fatty acids, alcohols, esters, etc. ... The
storage medium of open TCES systems can be regenerated by industrial waste heat or solar heating. ...
Fopah-Lele and Tamba [46] comprehensively reviewed SrBr 2 &#183;,6H 2 O for low-temperature heat
storage and building application from ...

a Water appears to be the best of sensible heat storage liquids for temperatures lower than 100 &#176;C
because of its availability, low cost, and the most important is its relatively high specific heat [49].For
example, a 70 &#176;C temperature change (20-90 &#176;C), water will store 290 MJm 3.Today, water is
also the most widely used storage medium for solar-based space heating applications.

Low-temperature TES accumulates heat (or cooling) over hours, days, weeks or months and then releases the
stored heat or cooling when required in atemperature range of 0-100&#176;C. Storage is of three fundamental
types (also shown in Table 6.3): Sensible storage of heat and cooling uses a liquid or solid storage medium
witht high heat capacity ...

The significance of heat storage 1,2,3,4,5,6,7,8,9,10 has been increasing in terms of the efficient utilization of
low-grade waste heat, because about 60-70% of waste heat is discharged asthe ...

In fact, the majority of industrial heat sources are associated with low and medium temperatures. industrial
waste heat in the range of 100-200 &#176;C accounts for 66 % of this total resource, while 23 % falls within
the range of 200-300 &#176;C [1]. Low-grade heat sources possess the potentia to play a pivota role in
sustainable energy systems...

As the next generation of advanced adiabatic compressed air energy storage systems is being developed,
designing a novel integrated system is essential for its successful adaptation in the various grid load demands.
This study proposes a novel design framework for a hybrid energy system comprising a CAES system, gas
turbine, and high-temperature solid ...
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Notably, most high-grade waste heat & gt;300&#176;C can be recovered. 5 EU states that |ow-temperature
waste heat makes up 89% of industrial waste heat, with over 66% below 200&#176;C. 6, 7 This means that if
waste heat is not recycled, alarge amount of low-temperature waste heat will be released into the atmosphere,
thus exacerbating global warming ...

The hydrogen production process uses heat from a municipal solid waste incinerator. ... turbine inlet
temperature of the CAES, thereby enhancing power output during the energy discharge period. During the
heat storage ... (stream 21), with a flow rate of 9.23 kg/s and containing 10 % hydrogen, recovers the
compression heat (low-temperature heat ...

Simulation experiments of low-temperature waste heat storage are used to determine whether the prepared
PS/CaCO 3 /HDA MEPCMs can absorb low-temperature waste heat. In this paper, a xenon lamp was used to
simulate sunlight, and the PS/CaCO 3 /HDA MEPCMs were first placed under the irradiation of the xenon
lamp at room temperature.

Phase change material (PCM)-based thermal energy storage significantly affects emerging applications, with
recent advancements in enhancing heat capacity and cooling power. This perspective by Yang et al. discusses
PCM thermal energy storage progress, outlines research challenges and new opportunities, and proposes a
roadmap for the research community from ...

Phase change materials utilizing latent heat can store a huge amount of therma energy within a small
temperature range i.e., amost isothermal. In this review of low temperature phase change materias for
thermal energy storage, important properties and applications of low temperature phase change materials have
been discussed and analyzed.

Solid-liquid phase change materials (PCMs) have been studied for decades, with application to thermal
management and energy storage due to the large latent heat with arelatively low ...

A promising compact sorption thermal battery is developed for low-grade waste heat recovery and combined
cold and heat energy storage. Thermal energy is stored in the form of bond energy of sorption potential during
the charging phase and the stored thermal energy is released in the form of heat energy and cold energy during
the discharging phase.

The dynamic melting of CuO-coconut oil was addressed in a latent-heat thermal energy storage unit loaded
with copper foam. In a new design, the thermal storage unit is made of a shell-tube-shaped chamber, in which
aliquid flow of hot phase-change material (PCM) is allowed to enter the chamber from a port at the bottom
and exit at the top. A finis mounted ...

Low-temperature heat utilization technology covers many aspects such as heat pump, power generation,

refrigeration, heat pipe, heat storage, process optimization, etc. Donnellan et a. [8] introduced the
development of heat exchangers for low-temperature heat in the past 20 years. Garcia et al. [4] focused on the
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thermodynamic cycle of recovery of low ...

Mir&#243; et a. [32] characterized the thermophysical behavior solid industrial waste (mainly NaCl) as heat
storage medium at high temperature. The specific heat capacity of the material was experimentally measured
using DSC which was found to be 0.738 kJ/kg& #176;C.

Thermochemical heat storage is a technol-ogy under development with potentially high-energy densities. The
binding energy of aworking pair, for example, a hydrating salt and water, is...

In order to achieve energy storage and energy upgrade of low-temperature waste heat as well as assure a stable
heat output temperature during the discharging phase, Li et a. [25] developed an innovative target-oriented
solid-gas thermochemical sorption heat transformer. The stored thermal energy was effectively upgraded by
introducing a...

As the next generation of advanced adiabatic compressed air energy storage systems is being developed,
designing a novel integrated system is essential for its successful adaptation in the various grid load demands.

Literature review revealed that researchers are currently focused on maximising thermodynamic/energy
efficiency, fuel minimisation, and emission reduction. Despite progress, research gaps remain in
low-temperature/low-grade waste heat recovery, utilisation, storage, life cycle, and environmental impact
analysis.

Generally speaking, three kinds of TES manners are sensible, latent and thermochemical heat storage. Sensible
heat storage systems realize the charging-discharging cycles by the heating-cooling processes of the materials
including water, rock, soil and so on [6, 7].The implementation of latent heat storage systems relies on the
phase change process of ...

zation of waste heat recovery for decarbon- ... ondary low-temperature heat sink/source during
charging/dis-charging.[3] This leads to large ecological footprints and production costs, requiring a high
number of cycles for payback ... storage system may also be viewed as a solid packed-bed storage with a
liquid HTF. When using filler material ...

Furthermore, to develop a more economical matrix that can resist high temperature, some researchers explored
solid waste to encompass molten salt [24, 25], such as semi-coke ash, electric porcelain, red mud, blast
furnace dag, etc.For example, Yao et al. [26] fabricated the semi-coke ash-NaNO 3 PCCs and reported that
the composites possessed a....

Recently, many scholars have proposed to recycle waste into solid energy storage materials to reduce the cost

of TES systems and solve the problem of waste treatment. Grosu et al. [6] compared the heat storage
suitabilities of basic oxygen furnace (BOF) slag, river rocks, and magnetite. Compared with other ceramic
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materials considered for TES ...

In thermal and nuclear power plants, 70% of the generated thermal energy is lost as waste heat. The
temperature of the waste heat is below the boiling temperature of water. Here, we show a...

4.8.3.3 Low-temperature waste heat. ... Review on compression heat pump systems with thermal energy
storage for heating and cooling of buildings. Engja Osterman, Uro? Stritih, in Journal of Energy Storage,
2021. ... Solid waste incinerators: 650-1000: Fume incinerators: 650-1450:

Heat storage as latent heat for the case of solid-liquid phase change [8]. ... Therefore, they are best suited for
industrial plants to recover heat from high-temperature waste heat [4]. ... For instance, systems such as indoor
HVAC need low-temperature storage, on the other hand, power generation systems require higher range of
energy storage....

The focus of this section is on the current state of the art of sorption systems for long-term low-temperature
heat storage purposes using solid/gas reactions with water as sorbate. The main system layouts, reactor
arrangements, system parameters, and performances of the existing prototypes are presented and discussed in
the next paragraphs.
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