
Solar low temperature thermal storage
concrete

In second position, with 85 citations, Laing et al. (2012) [32] published "High-temperature solid-media

thermal energy storage for solar thermal power plants". The authors ...

New Concentrating Solar Power Facility for Testing High Temperature Concrete Thermal Energy Storage ... a

thermal expansion coefficient similar to that of steel pipe and low cost of a material that is easy to obtain and

process. ... 2006; p.1283-1289. [9] Laing D, Lehmann D, Bahl C. Concrete storage for solar thermal power

plants and industrial ...

In this paper, a novel strategy of concrete curing was developed by solar thermal energy storage based on

phase change material (PCM), in order to prevent concrete from ...

Thermal energy storage (TES) allows the existing mismatch between supply and demand in energy systems to

be overcome. Considering temperatures above 150 &#176;C, there are major potential benefits for

applications, such as process heat and electricity production, where TES coupled with concentrating solar

power (CSP) plants can increase the penetration of ...

Because of their low cost and large storage capacity, concrete-based materials are appealing as SHSMs [88].

Concretes can withstand temperatures of up to 400 &#176;C in high-temperature storage systems. ... [99] can

be used as STESM for high-temperature thermal storage in solar power plants. Miro [100] studied using a

solid by-product from the ...

In case of low temperature thermal energy storage for applications like space heating or cooling in buildings,

Life Cycle Analysis can be done to estimate the cost over total life span of the system. ... Thermal storage of

sensible heat using concrete modules in solar power plants. Sol Energy, 103 (2014), pp. 303-315. View PDF

View article View ...

The performance of a 2 &#215; 500 kWh th thermal energy storage (TES) technology has been tested at the

Masdar Institute Solar Platform (MISP) at temperatures up to 380 &#176;C over a period of more than 20

months. The TES is based on a novel, modular storage system design, a new solid-state concrete-like storage

medium, denoted HEATCRETE&#174; vp1, - and has cast-in ...

Experiments show the ability of geopolymer-based concrete for thermal energy storage applications,

especially in industries that require feasible material for operation at high temperatures ...

Thanks to its low cost and good thermal conductivity, a concrete block with a piping network has been used in

solar power plants at temperatures of up to 400 &#176;C ( Figure 4) The advantages of ...
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Tian Y, Zhao C.Y. A review of solar collectors and thermal energy storage in solar thermal applications,

applied Energy 104; 2013, p.538-553. [7] John E, Hale M, Selvam P. Concrete as a thermal energy storage

medium for thermocline solar energy storage systems, Solar Energy 96; 2013; p.194-204. [8]

In second position, with 85 citations, Laing et al. (2012) [32] published "High-temperature solid-media

thermal energy storage for solar thermal power plants". The authors of this paper experimentally validated

long term stability of concrete module from 200 &#176;C to 400 &#176;C, and at laboratory scale up to 500

&#176;C under thermal cycling conditions.

Historically, the phase change material (PCM) storage systems are commercialized and used to store solar

thermal energy in solar energy systems [16].However, there are many challenges in using PCM storage

systems, for example, suitable heat transfer between heat transfer fluid and storage material directly affects the

total cost and effectiveness ...

The performance of a lab-scale concrete thermal energy storage (TES) module with a 2-kWh thermal capacity

is evaluated at temperatures up to 400C. ... or focus on thermal storage materials for low ...

The thermal conductivity and compressive strength of PCM-concrete thermal storage blocks decreased with

the increase of PCM weight percentage, and the average specific heat capacity increased by 12.54% (2 wt%

PCM), 31.60 (4 wt% PCM) and 41.23% (6 wt% PCM), respectively. ... A review of solar-driven short-term

low temperature heat storage ...

Particle thermal energy storage is a less energy dense form of storage, but is very inexpensive ($2-$4 per kWh

of thermal energy at a 900&#176;C charge-to-discharge temperature difference). The energy storage system is

safe because inert silica sand is used as storage media, making it an ideal candidate for massive, long-duration

energy storage.

The total heat storage capacity of slag concrete after 7 h was 848.512 J. Overall, this study proposes a method

to enhance the heat storage capacity of low-temperature radiant floors, while providing a design method for

future ...

Thermal storage is very relevant for technologies that make thermal use of solar energy, as well as energy

savings in buildings. Phase change materials (PCMs) are positioned as an attractive alternative to storing

thermal energy. This review provides an extensive and comprehensive overview of recent investigations on

integrating PCMs in the following low ...

Application fields for the concrete storage technology are parabolic trough solar thermal power plants;

industrial waste heat recovery at elevated temperatures; thermal management of ...
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Storage of heat is an economical approach to solve the real problem behind the development of commercial

solar thermal power plants. ... but less research has been done for it as a heat storage block in an active

low-temperature thermal storage system. ... New Concentrating Solar Power Facility for Testing High

Temperature Concrete Thermal ...

Even though each thermal energy source has its specific context, TES is a critical function that enables energy

conservation across all main thermal energy sources [5]  Europe, it has been predicted that over 1.4 &#215; 10

15 Wh/year can be stored, and 4 &#215; 10 11 kg of CO 2 releases are prevented in buildings and

manufacturing areas by extensive usage of heat and ...

Solar energy is an energy intermittent source that faces a substantial challenge for its power dispatchability.

Hence, concentrating solar power (CSP) plants and solar process heat (SPH) applications employ thermal

energy storage (TES) technologies as a link between power generation and optimal load distribution. Ordinary

Portland cement (OPC)-based ...

The paper''s goal is to investigate the resistance of concrete at temperatures up to 600 ... Concrete based

materials are attractive options as STESM due to its low cost and high storage capacity (Alonso et al., 2016;

Emerson et al., 2013). ... The dynamic performances of solar thermal energy storage systems in recent

investigations are also ...

The sensible heat of molten salt is also used for storing solar energy at a high temperature, [10] termed

molten-salt technology or molten salt energy storage (MSES). Molten salts can be employed as a thermal

energy storage method to retain thermal energy. Presently, this is a commercially used technology to store the

heat collected by concentrated solar power (e.g., ...

DOI: 10.1016/J.SOLENER.2013.06.033 Corpus ID: 120320962; Concrete as a thermal energy storage

medium for thermocline solar energy storage systems @article{John2013ConcreteAA, title={Concrete as a

thermal energy storage medium for thermocline solar energy storage systems}, author={Emerson E. John and

Micah Hale and Panneer R. Selvam}, journal={Solar ...

At this temperature, the unit cost of energy stored in concrete (the thermal energy storage medium) is

estimated at $0.88-$1.00/kW h thermal. These concrete mixtures, ...

Concrete was used as thermal energy storage (TES) medium in many applications to store thermal energy in

solar energy plants, in which concrete under thermal cycle was used as thermal energy ...

Cementitious material is increasingly being used as a heat storage material thanks to its low price, mechanical

performance and low storage temperature (generally lower ...

Steam accumulation is one of the most effective ways of thermal energy storage (TES) for the solar thermal
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energy (STE) industry. However, the steam accumulator concept is penalized by a bad relationship between

the volume and the energy stored; moreover, its discharge process shows a decline in pressure, failing to reach

nominal conditions in the ...
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