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Is thermocline a good thermal power storage system?

Thermocline is considered as a favorable solution for thermal power storage systemthat achieves cost

reduction for concentrated solar power (CSP) plants. However,Thermocline uses a large quantity of

material,often molten salts,in one or two huge tanks several tens of meters high and in diameter.

 

What is a thermocline storage tank?

In conventional design practice,a well-mixed storage tank is considered for storing the heat. A thermocline

tank offers benefits like the uniformity of the output temperature and reduction in thermal losses from the

solar collector,through the establishment of thermal stratification.

 

What are the latest advances in thermal storage based thermocline?

The latest advances in thermal storage based thermocline are reviewed. The current project of solar collectors

using thermocline storage thermal is reviewed. Enhancement of different parts of thermocline system is

discussed. Theoretical models characterizing the storage performance are summarized.

 

What is a one-dimensional transient mathematical model for a thermocline thermal energy storage system?

In this paper,a one-dimensional transient mathematical model for a single-tankthermocline thermal energy

storage system is presented. The model used temperature dependent correlations to obtain the thermophysical

properties for the heat transfer fluid and considered heat loss through the tank wall.

 

Can thermocline thermal energy storage reduce the cost of a plant?

The thermocline thermal energy storage (TTES) system has the potentialto reduce the overall cost of the plant

since most of the expensive storage fluid can be replaced by low cost filler material (Gil et al.,2010,Brosseau

et al.,2005 ).

 

Is thermocline storage a good solution?

Thermocline storage on a solid bed is a promising solutionbut requires an adequate choice of the solid material

used. In this literature review,it was found that vegetable oils have the same orders of magnitude in terms of

thermal properties but their thermal stabilities allow them to be differentiated.

Thermocline storage is a relatively unproven TES method that has the potential to significantly reduce these

costs. In a thermocline system, approximately 75% of the required storage medium is replaced with an inert

quartzite rock, and only one storage tank is required instead of the two typically needed for high-temperature

TES. ...

This work presents an optimized thermal energy storage (TES) system based on thermocline technology. A

prototype of a single-medium (molten salt) thermocline storage system was built and tested at the ENEA

Casaccia Research Center, which consists of a single tank equipped with an internal vertical channel to drive
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the salt motion by natural convection.

Presents optimum design of the thermal energy storage system. article info Article history: Received 17 May

2013 Received in revised form 2 August 2013 Accepted 19 August 2013 Keywords: Thermal energy storage
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power abstract

The thermodynamic effects of thermal storage system on the district energy system are quantified to identify

the trends of energy and exergy behavior. Rosen et al. [29] used exergy and energy analysis to evaluate the

thermal performance of the cold thermal storage system. The results show that exergy analysis has stronger

application value, and ...

While system-level studies with thermocline tank storage were previously reported by Kolb [8], his analysis

was limited to synthetic oil parabolic trough plants with indirect storage. The current study instead investigates

a 100 MWe power tower plant with molten-salt heat transfer fluid and direct integration of the thermocline

tank within the ...

Abstract The solar thermal-based hot water system has established itself as one of the prominent options to

achieve sustainable energy systems. Optimization of the solar water-heating system focuses mainly on two

major decision variables, the solar collector area and the storage tank volume, and leads to a significant

reduction in the capital investment. In ...

The thermocline heat storage tank is widely applied to decrease the investment in heat storage systems. A

thermocline can form in thermal storage tanks because the density of a working fluid varies at different

temperatures, and the stability of this phenomenon can be maintained by buoyancy [8]. Many comprehensive

studies on thermocline storage ...

The single-medium thermocline TES system has been investigated by several numerical and experimental

studies. Gajbhiye et al. [9] conducted an experimental analysis of a direct single-medium thermocline tank

equipped with a flow distributor, using water as a working fluid.The flow distributor used in the experiment

was an annular vertical porous type with ...

One such thermal storage system, a thermocline, uses a single tank containing a fluid with a thermal gradient

running vertically through the tank, where hotter fluid (lower density) is at the top ...

The model developed to study latent thermocline energy storage system in the previous section can be used to

analyze sensible thermocline energy storage system by setting the nondimensional PCM melt temperature, th

m, to a value greater than 1 and the inverse Stefan number of the filler material, ps, to 0.

this paper, a one-dimensional transient mathematical model for a single-tank thermocline thermal energy

storage system is presented. The model used temperature dependent correlations to ...
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A thermocline thermal energy storage system with filler materials for concentrated solar power plants:

experimental data and numerical model sensitivity to different experimental tank scales. Appl Therm Eng, 100

(2016), pp. 753-761, 10.1016/j.applthermaleng.2016.01.110.

A thermocline tank was used in the Solar One pilot plant, and the stored energy was reported to be 170 MWh

T [28], [31]. The thermal energy storage system operated from 1982 to 1986. It supplied 8 hours of additional

electrical production to the power plant and showed a very thin thermocline layer.

This study deals with thermocline tank system used for sensible heat storage. Fig. 1 illustrates the working

principle of a thermocline tank where HTF flows through a filler material (e.g. rocks, ceramics, metals, etc.),

called TESM. This HTF can be a gas, usually air, or a liquid, usually oil or molten salt.

A thermocline thermal energy storage system with filler materials for concentrated solar power plants:

Experimental data and numerical model sensitivity to different experimental tank scales ", in . Applied

Thermal Engineering, vol. 100

Xu et al. (2012b) presented a two-dimensional, two-phase model for heat transfer and fluid dynamics within

the thermocline storage system. The authors used the model to evaluate different correlations for the

interstitial heat transfer coefficient, effective thermal conductivity and the effect of the thermal conductivity of

solid fillers. ...
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