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How does a shell-and-tube thermal energy storage unit work?

Author to whom correspondence should be addressed. Shell-and-tube latent heat thermal energy storage units

employ phase change materialsto store and release heat at a nearly constant temperature,deliver high

effectiveness of heat transfer,as well as high charging/discharging power.

 

What is a latent heat thermal energy storage (lhtes) unit?

We present the experimental analysis and numerical modeling of a lab-scale shell and tube latent heat thermal

energy storage (LHTES) unit with a (latent) storage capacity of about 10-15 kWh. The phase change material

(PCM) is a high density polyethylene (HD-PE) with phase change temperatures between 120 and 135

&#176;C.

 

Can fins enhance thermal performance of shell-and-tube latent heat thermal energy storage unit?

Previous studies in literatures adequately emphasized that inserting fins into phase change material is among

the most promising techniquesto augment thermal performance of shell-and-tube latent heat thermal energy

storage unit.

 

What are the advantages and disadvantages of heat energy storage systems?

Heat energy storage systems offer the benefits of high energy storage efficiency and consistent temperature

due to the use of phase change material (PCM); however,its disadvantage is that thermal energy storage takes

longer to completedue to the material poor thermal conductivity.

 

Does increasing the number of tubes & fins increase heat transfer power density?

They observed that while increasing the number of tubes and fins can enhance heat transfer power density,it

concurrently reduces the available phase change material (PCM) area,thereby diminishing the overall energy

storage capacity.

 

Can latent heat energy storage be optimized?

Finned multi-tube structure is constructed for latent heat storage systems. A new two-step optimization is

proposedfor charging and discharging processes. Comprehensive optimization indexes are developed for

system design. The latent heat thermal energy storage (LHTES) is one of the most promising ways of storing

solar thermal energy.

DOI: 10.1016/j.apenergy.2020.115772 Corpus ID: 224864620; Design of non-uniformly distributed annular

fins for a shell-and-tube thermal energy storage unit @article{Yang2020DesignON, ...

The shell and tube latent heat thermal energy storage systems are widely recognized as one of the most

effective ways to store and utilize solar energy due to their high ...
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Wang et al. [30] numerically researched the circular fins applied in the horizontal latent heat energy storage

system. Then concluded that if the fins pitch was greater than four ...

Distributed thermal energy storage (DTES) provides specific opportunities to realize the sustainable and

economic operation of urban electric heat integrated energy systems (UEHIES). However, the ...

According to the importance of the indexes based on the qualitative performance evaluation as well as the

customer demand, the weight of complete melting time, which greatly reflect heat ...

Thermal energy storage using the latent heat of phase change materials (PCMs) is a promising technique to

solve the time mismatch between the availability and usage of flue gas heat in distributed ...
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