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Does subsurface temperature affect thermal energy storage performance of underground tunnels?

The findings indicate a positive influenceof subsurface temperature rises on the thermal energy storage
performance of underground tunnels. Meanwhile,the findings indicate a generally detrimenta role played by
convection heat transfer for the performance of such systems.

How do energy tunnels work?
Besides their structural purpose, energy tunnels can be used to inject, store and extract heat from the ground
by means of a heat carrier fluid circulating through an integrated pipe system embedded within them.

How efficient are energy tunnels for energy storage?

The rationale behind this work is that Rotta Loria recently highlighted promising storage efficiencies of up to
70%for energy tunnels characterized by favourable subsurface conditions for storage applications (i.e.,lacking
convection heat transfer).

Can underground heat exchangers be used as energy storage systems?
Thiswork focuses on tunnels equipped with ground heat exchangers,typically called energy tunnels,to serve as
seasonal ,medium-temperature underground thermal energy storage systems (UTES).

Are tunnels an energy geostructure?

Tunnels are probably the least investigated energy geostructure( Barla & Perino,2014 ). However,they could
play a fundamental role in the current challenge of addressing the increasing need for clean and renewable
sources of energy.

Does convection affect storage performance of energy tunnels?

Specifically, this work addresses the storage performance of energy tunnels in different subsurface
environmental conditions influenced by convection through 3-D thermo-hydraulic finite element simulations
validated against full-scale experimental data. The results of this study are described in detail by
Schaufelberger et al. .

Moreover, the tunnel lies completely below the groundwater and the groundwater flow direction is
perpendicular to the tunnel axis, which are both favorable conditions for enhancing thermal exchange. The
tunnel runs very close to a new 220 m tower under construction to host the new headquarters and offices of the
Piemonte Regional Government ...

Section 7 summarizes the development of energy storage technologies for electric vehicles. 2. ... The

emergence of hydrogen fuel cell vehicles is considered to be the main direction for the development of new
energy vehiclesin the future. Its longer mileage, environmental adaptability, and zero emissions have changed
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people's perception of ...

In addition to the high-energy density batteries which are mainly employed to power electric vehicles, the
portion with a lower energy density such as LiFePO 4 /graphite system could be considered to apply in grid
energy storage. With the progress of materials innovation, stationary batteries with even higher energy density
by coupling LMO/LNMO ...

One of the most pressing challenges facing humanity today is global warming and ever-increasing energy
consumption. The space heating and cooling sector, including water heating, contributes nearly 50% of the
total energy consumption and 40% of greenhouse gas emissions (REN21, 2022).The direct use of shallow
geothermal energy using ground source ...

1. Introduction. With energy strategy reform of the world, there is a rapid increase of wind and solar power
integrated to the power grid in recent years, which has caused big issues in frequency control and power
network stability, such as enlarged peak-valley demand gap and insufficient system peak demand regulation

capacity.

With the increase of power generation from renewable energy sources and due to their intermittent nature, the
power grid is facing the great challenge in maintaining the power network stability and reliability. To address
the challenge, one of the options is to detach the power generation from consumption via energy storage. The
intention of this paper isto givean ...

This technology is involved in energy storage in super capacitors, and increases electrode materias for
systems under investigation as development hits [[130], [131], [132]]. Electrostatic energy storage (EES)
systems can be divided into two main types: electrostatic energy storage systems and magnetic energy storage
systems.
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