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|'s thermocline a good thermal power storage system?

Thermocline is considered as a favorable solution for therma 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.

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 a.,2005).

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.

How much energy is stored in a thermocline tank?

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

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.

|s 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.

An overall idea of the potential cost reduction can be highlighted by combining the facts that the conventional
two-tank molten salt storage system [4] accounts for approximately 10-20% of the total investment of a CSP
plant and that the thermocline TES is estimated to cost approximately 35% less [5].The expected cost
reduction is achieved from ...

With the view of improving the solar facility, two aternative TES configurations were proposed in this study:
aone-tank packed-bed TES system using silica as solid storage media and another...
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Zuo and Li [6] proposed a molten-salt hybrid thermocline thermal storage system with two storage
subsystems. Yang et a. [7] and Xu et al. [8] numerically studied the thermal performance of a...

However, the single-tank thermocline (STTC) thermal energy storage (TES) system is a more economically
feasible option with a potential cost reduction of 20%-37% compared to the two-tank system (Xu et a., 2013),
so it has been devoted to particular attention nowadays. With the hot and cold fluid in a single tank, the STTC
relies on thermal ...

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 thermaocline layer.

Thermocline thermal energy storage is one of the most promising, cost-effective solutions in improving
concentrated solar power plant capacity factor. However, thisthermal ...

Over the last decade, low-cost single storage tank based on the thermocline technology becomes an aternative
to commonly-used two-tank TES system. However, the improper inlet/outlet manifolds may cause the strong
mixing of hot and cold fluids and disturb the temperature stratification, resulting in reduced thermal
performances of the storage tank.

This paper presents the analysis of a thermocline system, which consists of a single tank that typically works
with molten salt and quartzite rock as storage media. A simulation model of ...

Packed-bed single-tank thermocline system with reduced cost is an aternative to the conventiona two-tank
system for thermal energy storage. This work systematically explores the wall impact on thermocline behavior
of packed-bed tanks. For this purpose, adapted transient models were developed and fully exploited for the
first time.

The single-medium thermocline TES system has been investigated by several numerical and experimental
studies. Gajbhiye et a. [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 ...

Thermocline storage is a relatively unproven TES method that has the potential to significantly reduce these
costs. In a thermacline system, approximately 75% of the required storage medium is replaced with an inert
guartzite rock, and only one storage tank is required instead of the two typically needed for high-temperature
TES. ...
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With the advantages of low cost, simple structure, and high efficiency, a single-tank thermal energy storage
system is a competitive way of thermal energy storage (TES).

In the present thermocline storage system, the rocks have a higher energy storage density, ? r C r than that of
fluid, ?f Cf asseenin Table 1 (Kearney et a., 2003, Van Lew et a., 2011). An ideal thermocline tank is a
conceptual tank consisting of hot and cold fluid separated by afictitious barrier without any filler material (? =
1).

In this paper, a one-dimensional transient mathematical model for a single-tank thermocline thermal energy
storage system is presented. The model used temperature ...

1. Introduction. Molten salt based thermal storage systems play crucial rolesin the solar thermal power plants.
Among different alternatives, the single tank dual media thermocline based storage systems have attracted
much attention during the last decade (Dincer, 2002, Pacheco et al., 2002, Dutta, 2017).The dual media tank,
referred to asDMT hereafter, is....

Packed-bed single-tank thermocline system with reduced cost is an aternative to the conventiona two-tank
system for thermal energy storage. Thiswork systematically explores the wall impact on ...

The general layout of a thermocline storage system is presented in Fig. 1, and is similar to that used by others
(Xu et a., 2012, Yang and Garimella, 2010). The storage volume, with height L, consists of a cylindrical tank
packed with small solid particles, caled the filler material. A heat transfer fluid, referred to as fluid herein,
enters...

Thermal performance of the thermocline tank system has been predicted numerically by using severa
different models. Ismail et a. [33] numerically investigated the dynamic performance of the thermocline
storage tank with PCM(s) particles asfiller material by using the (D-C) approach. The marching technique has
been applied to check the ...

A molten salt thermocline system has been developed that is lower cost than a two-tank molten salt system. o
Isothermal and thermal cycling tests showed that silica sand and quartzite rock as well as taconite were
compatible with nitrate salts. o The feasibility of a molten-salt thermocline system was proven on a pilot scale
2.3 MWh storage ...

In this study, atwo-dimensional flow and heat transfer model of a cylindrical storage tank with water as heat
transfer fluid (HTF) is developed, in which the effects of time, flow velocity, and...

The energy storage in the thermal energy storage system is qualitatively determined in the form of

"Thermocline". The term "Thermocline” refers to a zone which is created between the hot and cold region in
the tank due to buoyancy force (Reddy et a., 2017).
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Thermocline storage system is experimentally reported in recent years. Pacheco et al. [3] proposed 2.3 MWh
molten salt thermocline system, and studied the temperature distribution with thermocline layer, and this
experimental results have been used by most researchers.Hoffmann et al. [4] built a laboratory-scale
experiment of thermocline storage ...

Thiswork is a thorough review on the parameters influencing the performance of a dual-medium thermocline
storage system for concentrated solar power plants. Thus, indicators such as efficiency ...

Hence, to understand the stability of the thermocline, it is pertinent to prudently design a thermal energy
storage system. The thin thermocline is desirable for thermal energy storage systems concluded (Gil et al.,
2010, Medrano et al., 2010). For a clear understanding, this novel study discusses the size and stability of the
thermocline along ...

This study aims at solving the flow maldistribution problem in the single-tank thermocline storage system by
appropriately structuring the inlet/outlet manifolds. The technical solution is based ...

Thermal energy storage is key in making solar-thermal power plants more economically competitive
compared to conventional plants. In thiswork, anew algebraic ...

heat capacity and reducing the storage volume, and ulti-mately reducing the cost of heat-transfer fluid
(HTF).25 Owing to the potentiality of thermocline TES system in terms of high energy storage density and
relative low costs, numerous studies have been presented in literature for investigating the feasibility and
reliability of such sys-

The growing interest in large-scale solar power production has led to a renewed exploration of thermal storage
technologies. In a thermocline storage system, heat transfer fluid (HTF) from the collection field is
simultaneously stored at both excited and dead thermal states inside a single tank by exploiting buoyancy
forces. A granulated porous medium ...

The National Renewable Energy Laboratory is developing a thermal energy storage (TES) system that uses
solid particles as the storage medium for a concentrating solar power plant.

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 ...

focuses on the thermal and cyclic behaviour of a high temperature single-tank sensible thermocline storage
tank. The thermocline thermal energy storage (TTES) system hasthe....

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