
HIGH-TEMPERATURE MOLTEN SALT
THERMAL ENERGY STORAGE
SYSTEMS

residential unpressurized hot water storage tanks,

high-temperature heat (170???560 C) can be stored

in molten salts by means of a temperature change.

For a given tem-perature difference DT = T  1.2

Molten Salt Thermal Energy Storage Systems and

Related Components State-of-the-art molten salt

based TES systems consists of a ''''cold 

A novel ternary eutectic salt,

NaNO3-KNO3-Na2SO4 (TMS), was designed and

prepared for thermal energy storage (TES) to

address the issues of the narrow temperature range

and low specific heat of solar salt molten salt. The

thermo-physical properties of TMS-2, such as

melting point, decomposition temperature, fusion

enthalpy, density, viscosity, specific heat ???

Molten salts as thermal energy storage (TES)

materials are gaining the attention of researchers

worldwide due to their attributes like low vapor

pressure, non-toxic nature, low cost and flexibility,

high thermal stability, wide range of applications etc.
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Speaking to the charging/discharging thermal

performance of thermal storage system, studies

mainly focus on the experiments in low-temperature.

Few experimental analysis of high-temperature

packed-bed molten salt thermal storage system is

reported. Nallusamy et al. [34] built a

low-temperature thermal storage system for the

domestic hot-water 

The results of comparative screening studies of

candidate molten carbonate salts as phase change

materials (PCM) for advanced solar thermal energy

storage applications at 540 to 870 C (1004 to 1600

F) and steam Rankine electric generation at 400 to

540 C (752 to 1004 F) are presented. Alkali

carbonates are attractive as latent heat storage

materials because of their ???

Due to these properties, LMP molten salts could be

excellent thermal storage media and heat transfer

liquids in solar power plant systems. Current molten

salt heat transfer fluid and thermal storage media

are a mixture of 60% NaNO 3 and 40% KNO 3 [13].

The liquid temperature range is 220-600 ?C.
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Experimental results of comparative screening

studies of candidate molten carbonate salts as

phase-change materials (PCM) for advanced

solar-thermal energy storage applications at

540/sup 0/ to 870/sup 0/C and steam-Rankine

electric ???

Among the heat storage medium of concentrated

solar power (CSP) system [1], molten salt has been

widely used in current CSP systems because of its

high specific heat, high thermal conductivity,

excellent thermal stability and wide temperature

range [2,3].

SHS systems offer a straightforward interface with

end users and currently possess a higher

Technology Readiness Level (TRL) compared to

other types of energy storage systems [9]. Molten

salt as a sensible heat storage medium in TES

technology is the most reliable, economical, and

ecologically beneficial for large-scale medium-high

temperature 
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The molten-salt thermal storage system adopts a

double-tank storage system that consists of a

high-temperature and a low-temperature storage

tank. In this study, the TES is modeled as a black

box (it is modeled in terms of inputs and outputs

without considering internal heat and mass

transfer); therefore, the double-tank system follows

the 

To overcome the discontinuity problem of solar

energy, molten salt energy storage systems are

included into the system for energy storage [8],

which mainly uses the phase change process of

molten salt to achieve heat storage and release [9],

so as to ensure the energy input of the power

generation system at night or cloudy days.At

present, this technology has relatively ???

The physical characteristics and heat transfer

properties of molten salt are well-suited to advanced

high-temperature energy technologies, such as

molten salt reactors or hybrid energy systems. This

section discusses the two primary energy

applications for molten salts: nuclear power

production and thermal energy storage.
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A two-tank molten salt storage system is generally

implemented: one as the cold tank and the other as

the hot one.  Review on concentrating solar power

plants and new developments in high temperature

thermal energy storage technologies. Renew.

Sustain. Energy Rev., 53 (2016), pp. 1411-1432,

10.1016/j.rser.2015.09.026.

Among the heat storage medium of concentrated

solar power (CSP) system [1], molten salt has been

widely used in current CSP systems because of its

high specific heat, high thermal conductivity,

excellent thermal stability and wide temperature

range [2, 3].However, the high corrosiveness of

molten salt has limited the further development of

CSP technology.

In high-temperature TES, energy is stored at

temperatures ranging from 100?C to above 500?C.

High-temperature technologies can be used for

short- or long-term storage, similar to

low-temperature technologies, and they can also be

categorised as sensible, latent and thermochemical

storage of heat and cooling (Table 6.4).
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High temperature molten salt thermal energy

storage unit has an irreplaceable role for solar

thermal power generation for balancing energy

supply and demand, and extending the working

hours has become an indispensible sub-system for

modern solar thermal power plants. Based on the

project experience in installation and operation of a

high temperature molten salt ???

Solar thermal power (STP) is a form of renewable

energy that produces sustainable power using

concentrated solar thermal energy [1, 2] ncentrated

solar power (CSP) plant's electricity generation is

similar to conventional power plant [] using

conventional cycles [], but instead of fossil fuel to

supply heat to the boiler or heat exchanger, it uses

concentrated solar ???

The chloride salts have great potential used as

high-temperature thermal energy storage (TES)

medium for the concentrated solar power system. In

this study, LiCl, KCl and CaCl2 were selected as

energy storage materials in order to further broaden

the working temperature of ternary chloride salt and

improve its energy storage density. The new high

???
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It presents a 7.5-h storage system providing energy

to generate 50 MW electrical power. Plant operation

was started in 2009 [97]. Based on the favorable

experience with the Andasol storage systems, the

molten salt storage approach was also applied to

the Andasol II and III plants, as well as further

parabolic trough plants in Spain.

Transient performance modelling of solar tower

power plants with molten salt thermal energy

storage systems. Author links open overlay panel

Pablo D. Tagle-Salazar a b, Luisa F. Cabeza a,

Cristina Prieto b. Show more. Add to Mendeley  A

review study on the modeling of high-temperature

solar thermal collector systems. Renew. Sust.

Energ. Rev 

TES systems are divided into two categories: low

temperature energy storage (LTES) system and

high temperature energy storage (HTES)  The

market for molten salt thermal energy is expected to

grow during the forecast period (2021???2026). 

Table 7 [104], [105], [106] compares the key

features of these three molten salt mixtures. The

molten 

(C) 2025 Solar Energy Resources 7 / 10 Web: https://www.gebroedersducaat.nl



HIGH-TEMPERATURE MOLTEN
SALT THERMAL ENERGY
STORAGE SYSTEMS

Applications in Energy Storage. One of the most

significant applications of molten salts is in thermal

energy storage systems, particularly in concentrated

solar power (CSP) plants. These facilities use

molten salt to store thermal energy collected by

solar heat during the day and release it to generate

electricity at night or on cloudy days.

High temperature corrosion of molten salt

containment materials is of great interest for thermal

energy storage systems used with concentrating

solar power. Mitigating this corrosion is critical for

the design, life cycle and economics of these

systems and requires understanding the

mechanisms which drive corrosion.

The results show that the molten salt heat storage

auxiliary peak shaving system improves the

flexibility of coal-fired units and can effectively

regulate unit output; The combination of

high-temperature molten salt and low-temperature

molten salt heat storage effectively overcomes the

problem of limited working temperature of a single

type of 
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Molten chloride salts such as MgCl 2 /KCl/NaCl are

promising thermal energy storage (TES) materials

and heat transfer fluids (HTF) in next generation

concentrated solar power (CSP) plants with

elevated operation temperatures (>700 ?C) due to

their high thermal stability and low material costs.

However, they have strong corrosivity against

metallic ???

A comprehensive review of different thermal energy

storage materials for concentrated solar power has

been conducted. Fifteen candidates were selected

due to their nature, thermophysical properties, and

economic impact. Three key energy performance

indicators were defined in order to evaluate the

performance of the different molten salts, using ???

High-temperature molten salt thermal energy

storage systems for solar applications Alkali and

alkaline earth carbonate latent-heat storage salts,

metallic containment materials, and thermal ???
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Nitrate molten salts are extensively used for

sensible heat storage in Concentrated Solar Power

(CSP) plants and thermal energy storage (TES)

systems. They are the most promising materials for 
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