
Heat exchangers in energy storage
applications

What is a heat exchanger used for?

Heat exchangers exchange heat in the thermal storage which is stored and retrieved later or can be used as a

pre-heating or post-heating devices to save energy. Criteria of design of heat exchangers for various thermal

energy storage applications along with their various components are being elaborated.

 

What is a heat exchanger in thermal energy storage?

On the other hand, the heat exchanger in thermal energy storage corresponds to the structure obtained after

morphing through which energy flows from a source, usually the thermal fluid, to the storage material (e.g. a

solid or a phase-change material, PCM).

 

Why are heat exchangers a problem in thermal energy storage?

Still,the main challenge is the design of heat exchangers,as the engineering system that enables the flow of

energy from the sources (renewable and non-renewable) to the TSM,disregarded in recent comprehensive

reviews on thermal energy storage [6,7 ].

 

Are shell and tube heat exchangers effective for latent heat storage?

However,the thermal energy storage system with shell and tube heat exchangers is one of the most promising

and cost-effectiveheat exchangers for latent heat storage. Moreover,its performance was investigated in

different heat transfer enhancement techniques such as fins and cascaded PCM. Therefore,available data can

be used.

 

What are the different approaches to thermal energy storage?

There are two basic approaches to thermal energy storage. One using the sensible heat without phase-change

(SHS - Sensible Heat Storage), and another using the sensible heat and phase-change (LHS - Latent Heat

Storage), as depicted in Figure 1. The thermal balance describing each approach is given by Figure 1.

 

How does a heat exchanger design affect charging and discharging times?

Namely,this design has a significant impacton the charging and discharging times,if using renewable energy

sources,given their limited time-window throughout the day. The standard approach in the design of heat

exchangers is to optimize the thermal and hydrodynamic energy flows.

Several studies have concentrated on enhancing LHTES systems by adding fins into the shell and tube PCM

heat exchangers. Ajarostaghi et al. [38] carried out a detailed computational analysis on shell-and-tube PCM

storage featuring fins to improve thermal efficiency.They examined the effect of the number and configuration

of HTF tubes, in addition to the number and placement ...

4 ???&#0183; Thermal energy storage has a wide range of applications, including energy storage in CSP [1,
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2], cooling of electronic components [[3] ... High temperature latent heat storage with a screw heat exchanger:

design of prototype. Appl. Energy, 109 (2013), pp. 462-469, 10.1016/j.apenergy.2012.11.044.

Among thermal systems, heat exchangers (HEXs) find extensive applications in various domains, including

domestic, industrial, and commercial purposes [7,8]. Heat exchangers facilitate the efficient exchange of heat

between two or more fluids characterized by different temperatures, all while preventing the mixing of these

fluids [9,10].

Heat exchangers exchange heat in the thermal storage which is stored and retrieved later or can be used as a

pre-heating or post-heating devices to save energy. Criteria ...

Heat exchangers exchange heat in the thermal storage which is stored and retrieved later or can be used as a

pre-heating or post-heating devices to save energy. Criteria of design of heat ...

Our heat exchangers are crucial for modern energy storage systems such as vanadium redox flow batteries

(VRFB). They overcome the challenges of corrosive electrolyte and acid solutions and prevent the electrolyte

from ...

using Fluidized Bed Heat Exchangers (FBHX) for Thermal Energy Storage (TES) in applications with

potential for waste heat recovery. Of the candidate ... illustrate liquid fluidized bed heat exchangers with

internal heat exchangers. The various potential fluidized bed heat exchanger/storage config- urations were

ranked according to such ...

The process involves sensible heat storage, latent heat storage, and thermal chemical energy storage. This

comprehensive approach ensures flexibility in meeting diverse industrial cooling needs ...

This work aims to improve the efficacy of phase change material (PCM)-based shell-and-tube-type latent heat

thermal energy storage (LHTES) systems utilizing differently shaped fins. The PCM-based thermal process

faces hindrances due to the lesser thermal conducting property of PCM. To address this issue, the present

problem is formulated by ...

A two-dimensional model of a triplex tube heat exchanger is considered and different charging and

discharging configurations are analyzed. ... (NePCMs) for latent heat energy storage applications ...

Among thermal systems, heat exchangers (HEXs) find extensive applications in various domains, including

domestic, industrial, and commercial purposes [7, 8]. Heat exchangers facilitate the efficient exchange of heat

between two or more fluids characterized by different temperatures, all while preventing the mixing of these

fluids [9, 10]. In ...
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