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Overview

This study explores a hybrid two-stage solar thermal energy storage (TES)
system that integrates hydrogen and phase change materials (PCMs) for
efficient energy storage and utilization. It examines the primary hydrogen
production approaches, including thermochemical, photochemical, and
biological methods. Metal–organic frameworks and covalent-organic
frameworks are characterized by their.
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Solid-state hydrogen storage coupled with phase change solar container

  

Numerical Modeling of Metal
Hydride-Phase Change Material
Hydrogen  

Coupling Metal Hydrides (MH) with Phase Change
Materials (PCM) provides a promising way of
storing hydrogen without using any active
systems to control the MH temperature during ...

  

Fuelling the future: solid phase
hydrogen storage

Chemists are currently investigating an
alternative option for storing hydrogen for fuel
cell-powered vehicles - ie a solid phase hydrogen
storage system. They have translated the target
...

  

Solid-state hydrogen storage
materials , Discover Nano 

It is significant to note that the increased focus
on solid-state hydrogen storage, as opposed to
conventional gaseous and liquid storage
methods [5], is due to its superior volumetric ...

  

Phase change material heat storage
performance in the solar thermal  

One of the most investigated and broadly used
mediums in the solar thermal storage systems is
using phase change materials. In this research, a
comprehensive performance test bench ...
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Solar Hydrogen Production and
Storage in Solid Form: Prospects for

It summarizes various materials used for efficient
hydrogen generation through water splitting and
solid storage, and discusses current challenges
in hydrogen generation and storage.

  

Simulation study on a novel solid-
gas coupling hydrogen storage ...

To improve the comprehensive hydrogen storage
performance, this study develops a novel solid-
gas coupling hydrogen storage method that
combines metal hydride and phase change ...

  

Design and Thermodynamic Analysis
of a Hybrid Two-Stage ...

Thermodynamic analysis is conducted using
experimentally measured pressure-concentration
isotherms (PCIs) of LaNi4.7Al0.3, LaNi4.7Sn0.3,
and La0.9Ce0.1Ni5 metal ...
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Solar-powered hybrid energy
storage system with phase change
...

Solar energy's growing role in the green energy
landscape underscores the importance of
effective energy storage solutions, particularly
within concentrated solar power (CSP) systems.
...

  

Exergy Analysis of Phase-Change
Heat-Storage Coupled Solar Heat
Pump  

Exergy analysis was performed on each
component of the system to determine the
direction of optimization and improvement of the
phase-change heat-storage coupled solar heat ...

  

Simulation study on a novel solid-
gas coupling hydrogen ...

To improve the comprehensive hydrogen storage
performance, this study develops a novel solid-
gas coupling hydrogen storage method that
combines metal hydride and phase change ...

  

Design optimization of a magnesium-
based metal hydride hydrogen ...

Solid storage is a feasible option for the
hydrogen economy that stores hydrogen by
combining it within solid materials through
absorption and releasing hydrogen through
desorption 5.
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Preparation of dodecahydrate
disodium hydrogen phosphate
shape  

Abstract To alleviate the mismatch between
energy supply and demand caused by the spatial
and temporal distribution mismatch and weather
uncertainty during solar energy utilization, ...

  

Optimization of Phase Change
Thermal Storage Coupled PV/T
Water ...

Aiming at the low-carbon transformation of
China's heating system and the promotion of the
rapid development of renewable energy, a set of
low-carbon heating system coupled with phase ...

  

An analytical review of recent
advancements on solid-state
hydrogen storage

The current review report is focused on a
comprehensive and in-depth comparative
analysis of various hydrogen storage methods,
with a major focus on the enhancement of the ...

  

Solar Hydrogen Production and
Storage in Solid Form: Prospects for

It summarizes various materials used for efficient
hydrogen generation through water splitting and
solid storage, and discusses current challenges
in hydrogen generation and storage. ...
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Solid-state hydrogen storage
materials 

According to the results, Li-F-PCNFs
demonstrated a hydrogen capacity of, up to 2.4
wt% at 0 °C and 10 MPa, which shows better
performance--over 24 times more than that of
pure porous carbon ...

  

Optimization of Phase Change
Thermal Storage Coupled PV/T ...

y of the geothermal solar heating system had the
following characteristics: system performance.
Zhu et al. [10] established a phase-change
thermal storage coupled solar heat pump ...

  

Thermal Management in Hydrogen
Storage Tanks Using Metal ...

Various methods, including the use of phase
change materials (PCMs), have been employed
to manage this thermal behavior effectively. In
this study, sodium nitrate (NaNO 3) was ...

  

Atomic reconstruction for realizing
stable solar-driven reversible  

Reversible solid-state hydrogen storage of
magnesium hydride, traditionally driven by
external heating, is constrained by massive
energy input and low systematic energy density.
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An Overview of Hydrogen Storage
Technologies - Key Challenges

Metal Hydride Solid-state storage; can be Heavy;
Can degrade with time; currently The storage of
hydrogen in metal hydrides Expensive material
cost and Storage made into different shapes. ...

  

Thermal energy storage using phase
change material for solar thermal  

To overcome these challenges, integrating phase
change material (PCM) in solar thermal
technologies makes a sustainable approach to
enhance the efficacy, productivity, and utilization
rate ...

  

Investigation of solid-state
hydrogen storage performance
using  

Integrating phase change materials (PCM) with
MH systems is one of the most widely studied
passive heat management methods and has
proven to significantly enhance hydrogen ...

  

Experimental research on solar
phase change heat storage
evaporative  

The system uses a phase change heat storage
tank as the connection center, and is coupled
with a solar system and a heat pump system.
The phase change heat storage tank is filled ...
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Exergy Analysis of Phase-Change
Heat-Storage Coupled Solar Heat ...

The solar phase-change heat-storage
evaporative heat pump system is a composite
system that uses a phase-change heat-storage
system as its core and is coupled with a solar
system ...

  

Numerical simulation on the storage
performance of a phase change  

The relationship between the mass ratio and
absorption pressure is established. In metal
hydride (MH) hydrogen storage tanks, the
integration of phase change materials (PCM) can
store ...

  

Numerical analysis of a coupled
solar collector latent heat storage  

In this application a solar collector is coupled
with a latent heat storage unit (LHSU) filled with
PCM, and a heat transfer fluid (HTF) which
circulates through a solar collector, collects a ...

  

Solar-powered hydrogen: exploring
production, storage, and energy  

Solar fuels, such as hydrogen, store solar energy
in chemical bonds that can be released on
demand, providing a flexible and long-term
energy storage solution.
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Performance analysis of solar
thermal storage systems with
packed ...

This paper details a laboratory-scale solar
thermal storage PCM packed bed integrated with
a heat pump, utilizing a novel form-stable PCM. A
numerical model was established to assess ...
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