
High-temperature heat storage using
natural rock solar energy materials

Can rocks be used for high temperature thermal storage?

This paper demonstrates the potential of rocks as candidate materials for high temperature thermal storage.

Based on the literature review and from the economic point of view,natural rock can be used as very

promising storage materialfor large-scale CSP systems and especially when air is used as heat transfer fluid.

 

What is high temperature thermal energy storage?

High temperature thermal energy storage (TES) is a crucial technology ensuring continuous generation of

power from solar energyand plays a major role in the industrial field. Choosing the optimal storage material

remains a great challenge.

 

What is the best thermal storage solution for solar power plants?

2.2. Packed rock bed thermal storageRock bed using air as HTF became one of the most optimal solutions for

thermal storage in solar power plants because it offers several advantages such as low investment

cost,efficiency,reliability and environmentally friendliness ,,,,,.

 

What is thermal energy storage (TES)?

In fact, this combination could regulate the gap between power generation and demand, as well as optimizing

the overall performances of the CSP plants [ 5 ]. Thermal energy storage (TES) concerns three main

technologies, namely sensible heat storage (SHS), latent heat storage (LHS) and thermo-chemical heat storage

(TCHS) [ 6 ].

 

Which rock type is best suited for high temperature storage?

Some rock types have been damaged at high temperatures. Based on these results and according to various

criteria,dolerite,granodiorite,hornfels,gabbro and quartzitic sandstoneare the best candidate to be implemented

in a high temperature storage system.

 

Why are some types of rocks more suitable for thermal energy storage?

These latter influence the rock properties and thus it could have a direct effect on their thermal behavior.

These are precisely the reasons why some types of rocks may be more suitable than others for thermal energy

storage applications.

Although thermal storage technology is included in the chart as cryogenic energy storage, hot thermal storage

using sensible, latent, or thermochemical methods [5, 6] is not ...

and concentrated solar thermal energy, and can be used for heat-to-heat, heat-to-electricity, ...

High-temperature thermal energy storage ( HTTES) heat-to-electricity TES ... of ...

Energy storage (ES) has become of interest recently in response to the evolution of the energy market. The
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intermittency and unpredictability of renewable energy sources ...

The solid, sensible heat storage materials include natural materials such as rocks and pebbles (are economical

and easily available), manufactured solid materials such as ...

Thermal energy storage (TES) is a technology that stocks thermal energy by heating or cooling a storage

medium so that the stored energy can be used at a later time for heating and cooling applications and power

generation. TES ...

Implementation of cost-effective thermal energy storage systems is one of the signature advantages of

concentrating solar power (CSP) plants. Currently these components ...

TES in concentrated solar power (CSP) technology is very important to deliver high-temperature heat in the

form of sensible heat storage in a packed bed of rocks or other ...

Comparison of the operating range and energy density of two new high temperature MGA thermal storage

materials. Sensible heat storage using solar salt is ...

High temperature thermal energy storage (TES) is a crucial technology ensuring continuous generation of

power from solar energy and plays a major role in the industrial field. ...

Experimental characterization of siliceous rocks to be used as filler materials for air-rock packed beds thermal

energy storage systems in concentrated solar power plants

An air-rock packed bed storage system can be considered as a promising alternative to the two tanks of molten

salt, as it improves the efficiency and the dispat

Dolerite, granodiorite, hornfels, gabbro and quartzitic sandstone are the good candidates rocks for high

temperature thermal storage. High temperature thermal energy ...

It has been confirmed that basalt glass has extremely high heat storage performance and thermal stability, and

its working temperature is as high as 1000 &#176;C such that it can be used as a solar energy heat storage

material.

Natural rock and waste products from industry are materials typically proposed as fillers for thermal energy

storage. The selected material must be compatible with the working fluid. For instance, Grosu et al. ...

The present research work aims to study the suitability of natural rocks as low cost materials for sensible heat

storage in concentrated solar tower power plants.
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The thermal conductivity and heat capacity of the sensible heat storage materials are the controlling

parameters for heat transfer between storage bed and heat transfer fluid. In ...

Allen KG (2010) Performance characteristics of packed bed thermal energy storage for solar thermal power

plants, thesis, University of Stellenbosch, Stellenbosch. Google ...

Sensible thermal energy storage (STES) technology is the most widely used and only commercialized energy

storage technology in large-scale applications [1].The most widely ...

Solar Energy Heat Storage for Home, Farm and Small Business: ... Thus. a good &quot;temperature

range&quot; figure to use in storage volume calculations would be 50&#176;F (130&#176; - 80&#176;)

(There is a tendency to store heat at the highest ...

High-temperature solar thermal storage in a packed bed of rocks was analyzed. A transient two-phase heat

transfer model was formulated and experimentally validated. A ...
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