i Thermocline layer thickness is key to
"w energy storage efficiency

Considering the various aspects of results like temperature, thermocline thickness, thermocline
non-uniformity, size, and shape of the thermaocline in turbulent flow is...

Section 3 evaluates the tank"s stratification effects and energy storage characteristics, employing thermocline
thickness and energy storage efficiency askey ...

The numerical model is validated by comparing the simulation results with the experimental data. The
performance of the heat storage system is analyzed using the ...

For the intermittence and instability of solar energy, energy storage can be a good solution in many civil and
industrial thermal scenarios. With the advantages of low cost, ssmple structure, and high efficiency, a...

The numerical simulations are performed to investigate the effect of combined sensible rod structure and
multi-layered PCM s designs on thermocline temperature profiles, ...

The thermal performance of the system, such as discharging time, thermocline thickness, and energy
efficiency was calculated. As the diameter of the solid filler and fluid velocity increased, and the height of ...

The results showed that the use of annular distributors prevented maldistribution of the thermocline layer,
resulting in improved flow uniformity. Furthermore, the discharging efficiency initially decreased and ...

In addition to the thickness of the thermocline, energy storage efficiency is a crucial metric for assessing the
performance of an energy storage tank. Typically, an efficient ...

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 ...

Packed-bed single-tank thermocline system with reduced cost is an alternative to the conventiona two-tank
system for thermal energy storage. Thiswork systematically ...

With different Reynolds numbers, the authors numerically evaluated the effect of varying the kg/kf ratio on the
thickness of the thermocline, on the charging efficiency and on the storage efficiency.

The single tank thermocline water thermal storage technology can improve the utilization rate of renewable
energy and increase the consumption of renewable energy. In ...
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The decrease in energy utilization is attributed to the incompl ete extraction of the thermocline from the storage
unit, as heat exchange between the hot and cold fluidsincreases ...

The stability of the thermocline is crucial for understanding and improving the efficiency of thermal energy
storage tanks, asit accurately reflects the thermocline™'s quality [18]. Some studies ...

Thermocline storage thus can potentially reach very high values of exergy efficiency, provided that energy
efficiency isimproved through enhanced thermal insulation.

The entrainment of cold fluid into hot fluid can cause an increase in the thermocline thickness thereby
affecting the stratification efficiency. Quantitative comparison of instabilities that ...

The thermocline storage tank (TCST) is a cost-effective device that can be integrated into district heating
networks for peak shaving. The formation and variation in the thermocline thickness with ...

1. Introduction Thermocline thermal storage is a key technology for enhancing en-ergy efficiency across
various applications, such as district heating networks, solar thermal power plants, and ...

Thermocline thickness and exergy efficiency were taken as evaluation indicators to conduct experimental
study of thermocline heat storage tank. Influence of ...

The influence of different evaluation indexes on economic feasibility and the performance of thermal energy
storage such as capital cost, capacity cost per kWh, axid ...

The thermocline thickness according to the fluid velocity showed non-monotonic behavior: initially increasing
and then decreasing, since it affected heat transfer coefficient, fluid-solid contact ...

The performance of the heat storage system is analyzed using the thermocline thickness and the heat storage
efficiency with afocus on energy balance. The results show that stable ...

The approach offer an advantage to determine the thermocline thickness based on functionally relationship of
temperature distribution profile. Results obtained shown that thermocline ...

The main reason for the low thermal storage performance of thermal storage tanks is the thickness of the
thermocline layer, so reducing the mixing of cold and hot fluidsis...

This paper discusses a packed bed thermocline tank as a thermal energy storage solution. Firstly, this paper
presents the de-velopment of a numerical model calculating heat transfers within the ...

The thermocline thickness, describing the de-stratification state, is inappropriate for the single-medium
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thermocline (SMT) tank, since the thermocline front is not always flat, asillustrated in ...

The thickness of the thermocline is one of the most critical indicators affecting the heat storage capacity [[5],
[6], [7]]. Even if the heat storageiswell thermally insulated ...

For the intermittence and instability of solar energy, energy storage can be a good solution in many civil and
industrial thermal scenarios. With the advantages of low cost, ...

Khurana et al. [29] developed a reduced-order redlistic stratification model, considering a wide range of
operational and geometric parameters, to evaluate the thickness of ...

A few simplified, one-dimensional energy-based models are available for tracking the movement of the
thermocline layer inside the thermal energy storage tank. ...

Abstract Packed bed cold energy storage (PBCES) is an efficient storage method for liquid air energy storage
(LAES) systems. During the charging and discharging ...
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