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Packed-bed single-tank thermocline system with reduced cost is an alternative to the conventional 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.

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

The storage tank within this system must exhibit structural and mechanical robustness to accommodate the
storage medium while also incorporating efficient thermal insulation. Introducing a thermal gradient, known
as athermocline, across the storage medium is beneficial asit enhances the process of heat transfer.

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 ...

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 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 ...

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 ...

Fig. 12 clearly demonstrates the less efficient utilization of the available storage capacity of the thermocline
system. As shown in Fig. 12, the state of charge of this system roughly fluctuates from 20% to about 85%
while that of the two-tank system varies from 0 to 100%. The thermocline system is at its lowest
state-of-charge (around 20% ...

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
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mixing of hot and cold fluids and disturb the temperature stratification, resulting in reduced thermal
performances of the storage tank.

In this work, a series of three-dimensional unsteady numerical simulations are performed to study the stability
and interface dynamics of athermocline-based lab-scale single tank Thermal Energy ...

focuses on the thermal and cyclic behaviour of a high temperature single-tank sensible thermocline storage
tank. The thermocline thermal energy storage (TTES) system has the potential to reduce the overall cost of the
plant since most of the expensive storage fluid can be replaced by low cost filler materia (Gil et al. 2010;
Brosseau et al. 2005).

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.

indirect thermal storage system by assessing the feasibility of us-ing molten salt in athermocline. We chose to
study a thermocline system because it has the potential to reduce the cost of the ther-mal storage system and it
can dispatch thermal energy at nearly a constant temperature over most of its discharge cycle. Both labo-

To achieve sustainable development goals and meet the demand for clean and efficient energy utilization, it is
imperative to advance the penetration of renewable energy in various sectors. Energy storage systems can
mitigate the intermittent issues of renewable energy and enhance the efficiency and economic viability of
existing energy facilities. Among various ...

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 volume of thermocline energy storage system using water as storage material is evaluated by assuming a
temperature difference of 37 K and assuming atotal energy to be stored as 0.6 MJ (generated in metal hydride
reactor) using Eg. (33). The volume of thermocline energy storage system assuming these parameters is
evaluated as 0.00357 m 3 ...

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-

Thermocline storage is a relatively unproven TES method that has the potentia to significantly reduce these
costs. In a thermocline system, approximately 75% of the required storage medium is replaced with an inert
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quartzite rock, and only one storage tank is required instead of the two typically needed for high-temperature
TES. ...

The TES effectiveness for a thermocline storage is the ratio of the usable portion in Figure 5 to the
storage-fluid height, L. Because the thermocline effectivenessis relative to the detailed ...

The general layout of athermocline storage system is presented in Fig. 1, and is similar to that used by others
(Xu et d., 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 ...

A succinct review of TES for CSP applications revealed that majority of the currently installed plants adopt
sensible and latent modes of thermal storage, 14, 20 with direct or indirect integration configuration. 21
Two-tank type has been widely adopted in CSP systems under operation, while one-tank thermocline TES
systems using solid media ...

Xu et a. (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. ...

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 a. [4] built a laboratory-scale
experiment of thermocline storage ...

Sensible and latent heat TES systems have both advantages and limitations. Sensible heat TES systems are
easily available well developed technology and use low cost cheap naturally occurring filler materials like
concrete, rocks etc. [9].However, it exhibits the limitations of low storage capacity per unit volume and quick
temperature drops at the end of ...

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 avalue greater than 1 and the inverse Stefan number of the filler material, ps, to O.

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
Thermocline system Latent thermal energy storage Encapsulated phase change materials Concentrating solar

power abstract

The influence of design parameters on the thermal performance of a packed bed thermocline thermal energy
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storage (TES) system was analyzed. Both one-dimensiona (1D) and two-dimensional (2D) in-house codes
were developed in MATLAB environment. The diameter of solid filler, height of storage tank, and fluid
velocity were varied. The thermal performance of ...
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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
the salt motion by natural convection.

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 ...

Molten-salt thermocline tanks are a low-cost energy storage option for concentrating solar power plants.
Despite the potential economic advantage, the capacity of thermocline tanksto store ...

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 ...
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