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Overview

Can thermal energy storage be integrated with nuclear energy?

In particular, thermal energy storage (TES) provides several advantages when
integrated with nuclear energy. First, nuclear reactors are thermal generators,
meaning that fewer energy transformation mechanisms are required when
thermal energy is used as the coupling energy resource. 

Should nuclear energy be stored as thermal energy?

Since heat is a natural product of nuclear reactions, storing the energy
produced as thermal energy seems to be an efficient means of storage. Also,
storing heat is a technologically simple task so it should be a relatively cheap
and reliable energy storage adaptation for nuclear power. 

Do reactor design and area ratio affect thermal performance and energy
storage?

This work is similar to that of Hawwash et al. , in which the reactor design and
area ratio were shown to impact the thermal performance and energy storage
during the dehydration of a TCES material. Figure 16. Temporally and spatially
averaged bed voidage as a function of superficial velocity and aspect ratio . 

Why should reactors be insulated?

The reactors should be properly insulated to maintain high operating
temperature for desired chemical reaction and kinetics and to minimize
thermal loss for improved energy conversion efficiency. 

What is a moving bed reactor?

Moving bed reactors allow particles to flow in and out with varying mass flow
rates and exhibit improved heat transfer and energy storage capabilities
compared to fixed bed reactors. However, particle flowability and residence
time control to maximize extent of reaction can be challenging. 
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What is the FOM of a thermochemical reactor?

Finally, in a typical thermochemical reactor system, products and reactants
are kept in separate vessels, while the reaction requires continuous
monitoring and heat tracing to maintain an ideal operational temperature.
Thus, an FOM of 0 was assigned for the turndown and thermal support
requirement.
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Solid-Gas Thermochemical
Energy Storage ...

Thermochemical energy storage materials and
reactors have been reviewed for a range of
temperature applications. For low-temperature
applications, magnesium chloride is found to be
a suitable candidate at ...

  

A Moving Bed Reactor for
Thermochemical Energy ...

High-temperature thermal energy storage
enables concentrated solar power plants to
provide base load. Thermochemical energy
storage is based on reversible gas-solid reactions
and brings ...

  

Effects evaluation of Fin
layouts and configurations on
...

Thermochemical energy storage (TCES) based on
hydrated salts is gaining popularity because it
can provide high storage capacity at low costs. It
is critical to improving ...

  

Multi-objective optimization of
thermochemical energy
storage ...

Thermochemical energy storage systems are
severely affected by operating conditions, and
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simply adjusting operating parameters often
cannot effectively ensure that the reactor
operates ...

  

Concurrent heat and mass
transfer enhancement in
thermochemical energy  

This work investigates new enhancement
pathways for thermochemical energy storage
reactors by the concurrent intensification of heat
and mass transfer. The heat transfer from the
reactive ...

  

Improvement of heat transfer
and reaction performance of a
...

Thermochemical energy storage (TCES) is an
effective method to enhance the stability of solar
energy utilization. K2 CO 3 is considered a
suitable thermal energy storage ...

  

Impact of reactor design on
the thermal energy storage of  

This work presents the impact of reactor design
on the thermal performance and energy storage
during the dehydration of salt hydrate of
thermochemical material; magnesium ...
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Reaction performance of
CaCO3/CaO thermochemical
energy storage ...

Abstract The CaCO 3/CaO reversible reaction pair
is a promising thermochemical energy storage
(TCES) technology for concentrating solar power
(CSP) ...

  

Experimental Investigation of a
Thermochemical ...

In this study, we present the engineering design
of a thermochemical reactor for the combined
sensible-thermochemical TES system which
features several intriguing advantages such as
high specific ...

  

Continuous CaO/Ca(OH) 2
Fluidized Bed Reactor for
Energy Storage...

Novel thermochemical energy storage systems
that employ fluidized beds of CaO/Ca(OH)2 for
hydration/dehydration reactions are under
development because of the ...

  

Topology optimization for
mass transfer enhancement in
open  

The mass transfer enhancement in open system
thermochemical energy storage is achieved in
this work through the optimal design of flow
channel geometries. Such flow ...
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Energy Storage Options for
Future Nuclear Systems

- Nuclear energy functioned reliably to provide a
constant baseload. - Fossil and hydro energy
were responsible for fluctuations in energy
demand. In the future, NPP-TES system can ...

  

Analysis of thermochemical
energy storage in an elemental

Here we show theoretically that the design of a
thermochemical energy storage system for fast
response and high thermal power can be
predicted in accord with the ...

  

Mapping thermal energy
storage technologies with
advanced ...

In particular, thermal energy storage (TES)
provides several advantages when integrated
with nuclear energy. First, nuclear reactors are
thermal generators, meaning that ...

  

Thermal energy storage
integration with nuclear
power: A critical  

This is essential to accommodate the fluctuating
output of renewable sources while ensuring the
security of the energy supply. In the present
scenario, the integration of ...
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Mapping thermal energy
storage technologies with
advanced nuclear reactors

The Department of Energy Office of Nuclear
Energy supports research into integrated energy
systems (IESs). A primary focus of the IES
program is to investigate how ...

  

Particle-based High-
temperature Thermochemical
Energy ...

Solar radiation or heat generated from 18
electric furnaces powered by renewable
electricity can be stored in the form of chemical
energy through 19 endothermic reactions, while
the stored ...

  

TerraPower Natrium ,
Advanced Nuclear Energy

The Natrium reactor's groundbreaking
technology Unlike today's Light Water Reactors,
the Natrium reactor is a 345-megawatt sodium
fast reactor coupled with TerraPower's
breakthrough innovation -- a molten salt energy
...

  

Emerging Trends and Future
Prospects of ...

The thermal energy storage (TES) technology
has gained so much popularity in recent years as
a practical way to close the energy supply-
demand gap. Due to its higher energy storage
density and long ...
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Reactor Design for
Thermochemical Energy
Storage Systems

The chapter discusses a number of examples
from realized or ongoing thermochemical storage
reactor designs and describes the design
challenges and solutions.

  

Particle-based high-
temperature thermochemical
energy storage reactors

Discrepancies in performance indicators of
energy storage density, extent of reaction, and
various energy efficiencies are highlighted. The
scale-up of reactors and power ...

  

Biomimetic low carbonization
efficient solar-driven ...

Photon is the energy source that drives solar
thermochemistry. Photon-based radiative
transfer in the reactor space is an essential mode
of energy transfer. However, there ...

  

WIREs Energy and Environment 

To meet the future high operating temperature
and efficiency, thermochemical storage (TCS)
emerged as an attractive alternatives for next
generation CSP plants. In these systems, the
solar ...
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State of the art on the high-
temperature thermochemical
energy storage  

In contrast, TCES is recognized as the high
potential for stable and efficient energy
generation owing to its intrinsic advantages: high
energy density (nearly 1000 kJ/L), ...

  

Natrium Combines a Reactor
With Thermal Energy Storage

The reactor runs steadily, no matter what the
weather conditions, and a huge, inexpensive
energy storage system (in this case a heat tank)
is charged when there is a lot of ...

  

How does the reactor store
energy? , NenPower

Reactors primarily utilize thermal energy
storage, kinetic energy storage, and chemical
energy storage. Thermal energy storage
captures heat generated during nuclear
reactions, allowing for energy to ...

  

A mathematical model of
charging and discharging
processes in a  

The paper presents a new mathematical model
of the processes of charging and discharging a
thermochemical energy storage (TChES) reactor
with a high p...
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Reactor Design for
Thermochemical Energy
Storage Systems

The chapter discusses a number of examples
from realized or ongoing thermochemical storage
reactor designs and describes the design
challenges and solutions. ...

  

Energy storage efficiency
optimization of methane
reforming with ...

In CO 2 reforming of methane solar
thermochemical energy storage, much research
has been conducted to enhance the
thermochemical performance of the reactor. ...

  

Thermal Energy Storage
Configurations for Small
Modular ...

K. Frick, Coupling and Design of a Thermal
Energy Storage System for Small Modular
Reactors, Masters of Science Thesis, Department
of Nuclear Engineering, North Carolina State ...

  

Continuous CaO/Ca(OH) 2
Fluidized Bed Reactor ...

Novel thermochemical energy storage systems
that employ fluidized beds of CaO/Ca(OH)2 for
hydration/dehydration reactions are under
development because of the inherent
advantages of the low cost of the ...
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Particle-based High-
temperature Thermochemical
Energy ...

2 1 commercialization of TCES systems, are
critically analyzed. Advanced materials (both
reactive materials 2 and ceramic reactor housing
materials), effective particle flow control,
advanced ...

  

Thermochemical energy
storage in a lab-scale packed-
bed reactor ...

This technique absorbs and releases energy by
reversible endothermic and exothermic
reactions. Because of its high energy storage
density, high operating temperature, and
minimal heat loss ...
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