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Overview

Why are heat pipes used in energy storage systems?

Heat pipes have been used extensively in a variety of energy storage
systems. They are suited to thermal storage systems, in particular, in the role
of heat delivery and removal, because of their high effective thermal
conductivity and their passive operation. 

What is a thermal energy storage system?

Thermal energy storage (TES) systems provide a good solution to this issue.
Latent heat thermal energy storage (LHTES) systems offer the possibility of
storing higher amounts of energy per unit of storage material mass in
comparison to sensible heat thermal energy storage (SHTES) systems. 

What is a battery thermal management system based on heat pipes?

Battery thermal management systems based on heat pipes can be classified
into heat pipe only, heat pipe-air cooling, heat pipe-liquid cooling, and heat
pipe-PCM. In the last few years, researchers developed a more complex
solution by combining three cooling methods such as heap pipe-PCM-liquid
cooling to get better thermal performance. 

Why is heat storage important?

Heat storage is an important part of the energy storage field [1, 2]. It can
solve the problems of mismatch between thermal energy supply and demand
in time and space, as well as intermittency and volatility, which can further
improve energy utilization efficiency . 

Is embedded GHP heat storage a good choice for electric thermal energy
storage?

Zhao et al. designed a novel embedded GHP heat storage system for electric
thermal energy storage, as shown in Fig. 7 (b). It is found that the novel
embedded GHP heat storage system has good temperature uniformity and
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heat storage performance. 

What are the different types of heat storage?

There are three main ways of heat storage: sensible heat storage, latent heat
thermal energy storage (LHTES), and thermochemical heat storage . The
advantages of sensible heat energy storage are low cost and simplicity. It
utilizes the specific heat capacity of the medium to store heat, which makes
the device bulky.
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Energy storage system with heat pipe thermal management

  

Battery Thermal Management System for
EVs: A Review

Zhang W, Qiu J, Yin X, Wang D (2020) A novel
heat pipe assisted separation type battery
thermal management system based on phase
change material. Appl Therm Eng
165:114571-114571 Google Scholar Zhao R, Gu
J, Liu J (2015) An

  

A hybrid thermal management system for
high power lithium-ion  

In this work, a hybrid thermal management
system (HTMS) combining heat pipe with phase
change materials (PCM) is designed to study the
performance of the proposed method for a
commercial pris-matic 2300 F LiC cell as the
energy storage system (ESS).

  

A comprehensive review on thermal
management of electronic ...

In the field of electronics thermal management
(TM), there has already been a lot of work done
to create cooling options that guarantee steady-
state performance. However, electronic devices
(EDs) are progressively utilized in applications
that involve time-varying workloads. Therefore,
the TM systems could dissipate the heat
generated by EDs; however, ...

  

Experimental study and numerical
simulation of a Lithium-ion ...

In the case of battery heat management system
through heat pipe, two phenomena occur that
together improve the performance of battery
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heat management system. First, according to
Fig. 20, with increasing the average temperature
of the battery surface, the rate of heat
generation of the battery decreases, and second,
with increasing temperature, the ...

  

A review of battery thermal management
systems about heat pipe ...

Tran et al. [25] compared the thermal
performance of the flat heat pipe thermal
management system at different tilt angles. Tiari
et al. [99] conducted a numerical study on the
thermal characteristics of a finned heat pipe-
assisted latent heat energy storage  

  

Battery thermal management system for
electric vehicle using heat pipes  

Different heat pipe based thermal management
systems developed during the last decade along
with their modelling vehicle thermal
management, and energy storage/recovery
systems [3] [4][5]. Of  

  

Battery thermal management system with
heat pipe considering ...

Besides, the BTMS with looped heat pipe [28], L-
shaped heat pipe [29] and U-shaped heat pipe
[30] were also developed to further improve the
cooling performance. Ye [ 31 ] and Liang [ 32 ]
explored the effect of coolant velcoity, coolant
temperature and operating orientation inside the
HP-BTMS, and proposed the delay quench
cooling strategy which was ...
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A systematic review of battery thermal
management systems based on heat  

Battery thermal management systems based on
heat pipes can be classified into heat pipe only,
heat pipe-air cooling, heat pipe-liquid cooling,
and heat pipe-PCM. In the last few years,
researchers developed a more complex solution
by combining three cooling methods such as
heap pipe-PCM-liquid cooling to get better
thermal performance.

  

Energy Harvesting and Thermal
Management System in Aerospace

The thermal control system of Chang'e-1 probe
realized the thermal coupling between + Y and
-Y decks in the lower chamber using the heat
pipe (Zijun and Canghai, 2008; Shao, 2008); that
is, three axial heat pipes are externally attached
to the outside of the).

  

Experimental and Simulation Research on
Heat Pipe Thermal Management  

The lithium-ion battery is widely used in the
power system of pure electric vehicles and
hybrid electric vehicles due to its high energy
density. However, the chemical and
electrochemical reactions generate a lot of heat.
If the heat is not transferred through some
refrigeration methods in time, it will lead to a
rapid rise in the temperature of the battery. In
this ...

  

Numerical study of finned heat pipe-
assisted thermal energy storage  

Heat pipes have been widely used in heat
dissipation of electronic components [38] and in
thermal energy storage systems [39, 40] due to
their excellent thermal conductivity, compact
structure  
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An overview of thermal energy storage
systems 

Chemical thermal energy storage has benefits
like the highest thermal energy storage density
(both per-unit mass and per-unit volume), long
duration of thermal energy storage with low heat
losses etc. However there are few technical
challenges faced in

  

Latent heat thermal energy storage: Theory
and practice in ...

The low thermal conductivity of phase change
materials (PCMs) limits their large-scale
application in the field of thermal storage. The
coupling of heat pipes (HPs) with PCMs is ...

  

Two-phase immersion liquid cooling system
for 4680 Li-ion ...

Besides the single-phase cooling, the two-phase
liquid cooling is employed in BTMs. The two-
phase cooling method provides higher cooling
efficiency and more accurate temperature
control than single-phase cooling [26].Wu et al.
[26] compared single-phase (deionized water)
and two-phase liquid (Novec 7000) cooling
systems for batteries cooling.
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Energy storage system with heat pipe
thermal management

An energy storage system includes: multiple
cells, each cell having a first end with anode and
cathode terminals, and a second end opposite
the first end, the cells arranged so that the 

  

A systematic review of battery thermal
management systems ...

Heat pipes are anticipated to keep battery packs
for electric vehicles at their ideal operating
temperature, ensure temperature uniformity
between battery cells, and ...

  

Thermal Performance of a Micro Heat Pipe
Array for Battery Thermal  

The thermal management of battery systems is
critical for maintaining the energy storage
capacity, life span, and thermal safety of
batteries used in electric vehicles, because the
operating temperature is a key factor affecting
battery performance. Excessive temperature
rises and large temperature differences
accelerate the degradation rate of such ...

  

Enhancement of the Thermal Energy
Storage Using Heat-Pipe ...

This study considered the charging/discharging
of the heat-pipe-assisted thermal storage system
so that the evaporator and condenser of the
system are in direct ...
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Energy and exergy analysis of latent heat
storage with ...

Loop heat pipe (LHP) encased in phase change
material (PCM) incorporated annular to catalytic
converter (CC) is proposed to augment the
performance of the "thermal energy storage"
(TES). LHP are designed to ...

  

A critical review on renewable battery
thermal management system ...

The critical review presented here exclusively
covers the studies on battery thermal
management systems (BTMSs), which utilize
heat pipes of different structural designs and
operating parameters as a cooling medium. The
review paper is divided into five major parts, and
each part addresses the role of heat pipes in
BTMS categorically. Experimental studies, ...

  

Enhancement of the Thermal Energy
Storage Using Heat-Pipe ...

Heat pipe systems have been widely used in
various energy storage and heat transfer
systems because of their suitability in the role of
heat delivery and passive operation
[40,41,42,43,44,45]. They can be used in many
thermal storage applications.

  

A review of thermal management methods
for electric vehicle ...

Research on flat heat pipes, oscillating heat
pipes, micro-heat pipes, and hybrid (HP + PCM)
battery thermal management systems are
discussed in this review article. Based on the
review, it is determined that heat pipe-based
hybrid (HP + PCM) battery thermal management
systems perform significantly better than other
BTMSs.
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Discharging process of a finned heat pipe-
assisted thermal energy  

In a two-part experimental study, Liu et al. [26],
[27] experimentally investigated the thermal
performance of a LHTES system assisted by heat
pipe heat exchangers. They used paraffin wax
with melting temperature of T m = 52.1 C as the
storage media the first  

  

Single-phase static immersion-cooled
battery thermal management system  

The method is particularly suitable for energy
storage batteries and small and medium-sized
battery pack cooling applications. Performance
assessment and optimization of a heat pipe
thermal management system for fast charging
lithium ion battery packs,  

  

Thermal energy storage: The role of the
heat pipe in performance  

Separation of the heat source and heat sink--in
this case with an intermediate heat storage
'buffer' for electronics thermal control. The
electronics is on the left, the storage buffer in
the  

  

numerical study of finned heat pipe-
assisted thermal energy storage  

Nowadays, PCM are extensively utilized in a
variety of application such as solar heating
systems [2,38], cooling the electronic devices
[15,26], finned heat pipe-assisted thermal
energy storage  
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Review on compression heat pump systems
with thermal energy storage ...

Energy use Thermal energy storage strategies
for effective closed greenhouse design 2013 [71]
Heating, cooling Simulation Trnsys Ground / 1.2
kW/m 2 (heat), 1.7 kW/m 2 (cold) Borehole / S19-
commercial salt hydrate, T m 19 C Energy use,
PB Latent heat

  

Battery thermal management system with
heat pipe considering ...

DOI: 10.1016/j.energy.2022.126116 Corpus ID:
253610296 Battery thermal management system
with heat pipe considering battery aging effect
@article{Guo2022BatteryTM, title={Battery
thermal management system with heat pipe
considering battery aging  

  

Numerical study of finned heat pipe-
assisted thermal energy storage  

Heat Pipe (HP), as a high efficient heat transfer
device with excellent characteristics such as
compact structure, flexible geometry and long
service life, has been widely used in thermal
energy storage system [27,28] and electronic
thermal management [29].

  

Thermal energy storage: the role of the
heat pipe in performance  

Heat pipes have been used extensively in a
variety of energy storage systems. They are
suited to thermal storage systems, in particular,
in the role of heat delivery and ...
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Heat pipes in battery thermal management
systems for electric ...

EVs require efficient thermal management to its
energy storage subsystem, i.e., the battery pack.
Research in the recent years flared with many
interesting works on different Battery Thermal
Management System (BTMS), aiming to improve
on the operative life  

  

Energy storage system with heat pipe
thermal management

The energy storage system includes substantially
parallel manifolds at opposing shorter edges of
the energy storage system, the manifolds
connected by heat transfer ...

  

Thermal energy storage: the role of the
heat pipe in performance  

1 INTRODUCTION Currently, the most common
thermal energy storage (TES) systems involve a
solid or a liquid as the 'core' of the store, or
employ phase change materials (PCMs)--the
latter normally being associated with materials
that transform from liquids to  
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