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Optimization of Nano-Additive Characteristics to Improve the Efficiency of a Shell and Tube Thermal Energy

Storage System Using a Hybrid Procedure: DOE, ANN, MCDM, MOO, and CFD Modeling December ...

Electric vehicles have been paid more attentions due to their high energy density and emission reduction [1],

and its power source is power battery.However, the power battery generates a great deal of heat during the

charge or discharge, which causes the temperature rise of the battery and larger temperature difference of the

battery pack [[2], [3], [4]].

Secondly, the progress of CFD technology in structural design and optimization, performance evaluation, and

system operation of thermal storage pits was elaborated in detail. Finally, the prospects of CFD technology in

future large-scale PTES were pointed out, especially in terms of material development and system dynamic

performance evaluation.

The thermal energy storage system (TESS) has the shortest payback period (7.84 years), and the CO2

emissions are the lowest. ... Therefore, the optimization of ESS design and management is an ...

A latent heat storage system to store available energy, to control excess heat generation and its management

has gained vital importance due to its retrieve possibility. The design of geometry parameters for the energy

storage system is of prime interest before experimentation. In the present study, a numerical investigation of

2D square enclosure filled with phase change ...

The performance of hydrogen energy storage in this study is investigated based on two heat exchanger

configurations (including a helical tube for case 1 to case 3 and a semi-cylindrical tube for ...

Other work has indicated that energy storage technologies with longer storage durations, lower energy storage

capacity costs and the ability to decouple power and energy capacity scaling could enable cost-effective

electricity system decarbonization with all energy supplied by VRE 8, 9, 10.

The air-cooling system is of great significance in the battery thermal management system because of its simple

structure and low cost. This study analyses the thermal performance and optimizes the thermal management

system of a 1540 kWh containerized energy storage battery system using CFD techniques. The study first

explores the effects of ...

In the present study, a two-dimensional CFD approach has been chosen to investigate heat transfer in a packed

bed filled with phase change materials (PCM) capsules. In this research, four different geometries, circular,

hexagonal, elliptical, and square, are considered PCM packages made of KNO3 covered with a copper layer

and NaK as heat transfer fluid ...
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Regardless of whether the goal is to achieve a fully green energy supply or just achieve a sustainable and

affordable energy production, there will be a need for designing efficient energy systems. Achieving an

energy-efficient system design passes through three stages: (1) modeling, (2) optimization, and (3) control.

Optimized fin configurations using AI-driven methodology in a thermal energy system. o Identified optimal

fin spacing and inclination to minimize PCM melting time. o ...

Latent heat thermal energy storage (LHTES) based on phase change material (PCMs) is an interesting solution

to be used for mitigating the mismatch between energy demand and supply that affects various kinds energy

systems. The advance of LHTES technology requires to overcome the limitations posed by the poor thermal

conductivity of most of the ...

Energy management systems (EMSs) and optimization methods are required to effectively and safely utilize

energy storage as a flexible grid asset that can provide multiple grid services. The EMS needs to be able to

accommodate a variety of use cases and regulatory environments.

Abstract: The use of battery storage systems (BSS) is an increasingly common topic in the context of the

operation of various types of renewable energy sources (RES). One of the ...

This research presents a novel approach that integrates computational fluid dynamics (CFD) and machine

learning (ML) for the design and optimization of concrete thermal energy storage (CTES) systems. The study

demonstrates the feasibility and effectiveness of using high-heat concrete and heat transfer fluid (HTF) in

CTES modules through CFD ...

Over the last few years, there has been a significant increase in the deployment of large scale energy storage

systems. This growth has been driven by improvements in the cost and performance of energy storage

technologies and the need to accommodate distributed generation, as well as incentives and government

mandates.

This enables the optimization of the thermal storage system design and the identification of the most effective

material for a given application. ... In the context of thermal storage systems, CFD has been used to study the

sensible heat storage systems, including heat transfer fluid, temperature stratification [18], flow patterns [19],

and ...

The turbine in Compressed Air Energy Storage (CAES) systems often operates under off-design conditions,

resulting in efficiency decrease. And there is a relative paucity of public scientific literature specifically

relating to the influence of solidity variation on turbines'' off-design characteristics.

In this paper, we provide a brief history of grid-scale energy storage, an overview of EMS architectures, and a

summary of the leading applications for storage. These serve as a ...
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Due to numerous advantages, Computational Fluid Dynamics (CFD) is a powerful tool that can be used to

study and optimize the performance of sensible heat storage systems [13]; by simulating the flow of fluid

within the system, researchers can analyze the heat transfer characteristics and identify any potential issues

that may arise [14].Engineers can ...

The study aimed to provide insights into the design and optimization of latent heat storage systems for various

applications, including thermal energy storage in solar and geothermal power plants, and waste heat recovery

in industrial processes . A simulation was performed to specify the result of increased heat transfer in a TES

tank ...

Wave energy collected by the power take-off system of a Wave Energy Converter (WEC) is highly fluctuating

due to the wave characteristics. Therefore, an energy storage system is generally needed to absorb the energy

fluctuation to provide a smooth electrical energy generation. This paper focuses on the design optimization of

a Hydraulic Energy ...

The tool addresses the two most fundamental problems in behind-the-meter energy storage systems for a given

building locale, based on its historic energy consumption, and utility rate: 1) what are the economic benefits of

a storage system, and 2) what is the most economic energy and power size for the system.

The utilization of AI in the energy sector can help in solving a large number of issues related to energy and

renewable energy: (1) modeling and optimizing the various energy systems, (2) forecasting of energy

production/consumption, (3) improving the overall efficiency of the system and thus decreasing the energy

cost, and (4) energy management among the ...

1.2. Battery thermal management systems. Battery thermal management systems must be able to perform the

following functions: cooling to remove heat from the battery, heating to increase battery temperature in cold

climates, thermal insulation to prevent sudden temperature changes, and ventilation to exhaust gases from the

battery [6]  is also required for BTMSs to ...

DOI: 10.1016/j.energy.2023.128183 Corpus ID: 259800650; A collaborative management strategy for

multi-objective optimization of sustainable distributed energy system considering cloud energy storage

Our findings show that energy storage capacity cost and discharge efficiency are the most important

performance parameters. Charge/discharge capacity cost and charge efficiency play secondary roles. Energy

capacity costs must be <=US$20 kWh -1 to reduce electricity costs by >=10%.

Surrogate model-based multiobjective design optimization for air-cooled battery thermal management systems

... and no risk of liquid leakage, and it has been widely employed in BTMSs for EVs and energy storage

systems (ESSs) (Fan ... method is proposed to separate the optimization effort from the complicated CFD
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simulation and avoid dependense ...
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