SOLAR Pro. Shallow geothermal energy storage
system

What is shallow geothermal energy?

1. Introduction Shallow geothermal energy is a promising low-carbon source to meet heating and cooling
demands of buildings. The most commonly used type of shallow geothermal system in many European
countries,including Switzerland,are vertical ground-source heat pumps (GSHPs) .

Where is shallow geothermal energy stored?

Shallow geothermal energy is stored in the Earth's uppermost layers,up to a few hundred meters deep,and can
be extracted using a geothermal heat exchanger or ground source heat pump (GSHP). The heat exchanger
paced 1 to 2 m below the surface from the shallow geothermal energy.

|s a shallow geothermal system a seasonal energy storage system?

However,a shallow geothermal system is not designated for seasonal energy storage. The system uses the
steady earth temperature closer to the surface for daily cooling and heating . Therefore,this system's collector
areaisrelatively equivalent to the building's cooling or heating load.

Could geothermal energy be used as seasonal heat storage?

In heating-dominated climates such as central Europe, growing cooling demand could motivate a combined
use of shallow geothermal energy for heating and cooling of buildings, using the ground as seasonal heat
storage .

Can shallow geothermal energy be used for district heating and cooling?

All in all, the future of utilizing shallow geothermal energy for district heating and cooling seems to be
promising to play a pivota role in sustainable urban development and decarbonizing the heating and cooling
sector. Aquifer Thermal Energy Storage.

What is geothermal energy storage?

Geotherma Energy Storage is explored as a key strategy for large-scale storage of renewable energy.
Effective or improved energy conservation is essential as energy needsrise. There has been ariseininterest in
using thermal energy storage (TES) systems because they can solve energy challenges affordably and
sustainably in various contexts.

Two main categories of shallow geotherma systems can be found depending on the geothermal heat
exchanger connected to the water-to-water heat pump (Fig. 1): GCHP ...

The ground source heat pump (GSHP) system exploiting the shallow geothermal energy suffers from the
build-up of cold in the ground, resulting in deterioration in system performance over years [6]. Therefore,
coupling between solar energy and shalow geothermal energy suggests a natural solution to the
heating/cooling demands of buildings[7, 8 ...
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Thermal energy storage in shallow and deep reservoirs. Both EGS plants and shallow geothermal systems
provide energy throughout the whole year, but thermal energy demand varies strongly between seasons.
Therefore, excess heat from energy production in summer should be efficiently stored and made available to
district heating systemsin winter ...

Shallow geothermal energy is a promising low-carbon source to meet heating and cooling demands of
buildings. The most commonly used type of shallow geothermal system in many European countries,
including Switzerland, are vertical ground-source heat pumps (GSHPs) [1].These systems exchange heat with
the ground through one or multiple borehole heat ...

Shallow Geothermal Systems - Recommendations on Design, Construction, Operation and Monitoring Of the
Geothermal Energy Study Group at the specialist ...

Greenhouse gas emissions, climate change, and the rising energy demand are currently seen as most crucial
environmental concerns. Renewable energy use is claimed to be at least a partial solution in order to reduce
fossil energy consumption and related environmental impact as well as capital and operating and maintenance
costs [1].Shallow Geothermal Energy ...

The shalow geothermal resources are primarily used to extract the heat from shallow geothermal hoses and
closed-loop systems in the wells and for groundwater cooling from open wells. The geological layers close to
the...

Shallow geothermal energy or ground source heating is a system of extracting renewable heat energy from the
ground, concentrating it and using it to supply heat and domestic hot water. ... High temperature ATES
systems...

The present Thematic Issue covers studies on shallow geotherma energy (0-200 m), medium-deep
hydrothermal energy (200-3000 m) as well as deep "hot dry rock™ petrothermal energy (&gt; 3000 m) in
China. ... Zhou H (2015) Subsurface energy systems in China: production, storage and conversion. Environ
Earth Sci 73(11):6727-6732. Article ...

Technique Using Shallow Reservoirs . Preprint. Guangdong Zhu, 1. Dayo Akindipe, 1. Joshua McTigue, 1.
Erik Witter, 1. Trevor ... 2.1 Suitability of Oil/Gas Reservoirs for Hot Geothermal Energy Storage ... 2.2
System Techno-Economic Model GeoTES systems comprise several distinct subsystems (such as the
subsurface, wells, power cycle, and solar ...

Shallow geothermal energy, which is recovered and utilized by ground source heat pumps (GSHPs), is atype
of promising, green and efficient energy (Mao et al. 2015; Zhao €t ...
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The reduction of CO2 emissions has become a global concern. In this regard, the EU intends to cut CO2
emissions by 55% by 2030 compared to those of 1990. The utilization of shallow geothermal energy (SGE) in
EU ...

Abstract: Shallow geothermal energy systems (SGES) may take di erent forms and have recently taken
considerabl e attention due to energy geo-structures (EGS) resulting ...

Geological thermal energy storage (GeoTES) utilizes underground reservoirs to store and dispatch energy per
a given demand schedul e that can span entire seasons.

The Member States of the European Union pledged to reduce greenhouse gas emissions by 80-95% by 2050.
Shallow geothermal systems might substantially contribute by providing heating and cooling in a sustainable
way through seasonally storing heat and cold in the shallow ground (&1t;200 m). When the minimum yield
associated with the installation of a cost ...

The actual international use of shallow underground thermal energy storage systems began in the mid-20th
century. China has started early in the practice of using shallow underground aquifers for heat storage. Asof ...

Geothermal energy is one of the rising renewable energies. Low-enthalpy shallow geothermal energy (&I1t;400
m depth) is an attractive alternative to fossil resources, especially for the heating and cooling of buildings.The
number of geothermal installations has been continuously rising for the past 15 years (Bayer et al., 2012, Lund
etal., 2011, Lundetd., ...

From the literature, it can be noticed that these developments have been carried out on the different types of
GE systems including ground source heat pumps (GSHPs) [1], [2], earth air heat exchangers (EAHES) [3], [4],
geothermal power plants (GPPs) [5], [6], borehole thermal energy storage (BTES) [7], [8], aquifer thermal
energy storage (ATES...

Burkhard Sanner: SHALLOW GEOTHERMAL ENERGY _ 3 Pump water table Figure 3:
Groundwater heat pump (doublette) With open systems, a powerful heat source can be exploited at
com-parably low cost. On the other hand, groundwater wells require some main-tenance, and open systems in
ge-nera are confined to sites with suitable aquifers.

Fact Sheet 00 shows a general overview of the different technological concepts related to shallow geothermal
energy that can be implemented in urban areas, as well as a description of the main concepts.. Fact Sheet 00.

Overview of ...

Geothermal energy storage systems: ... Kombrink (2024). Shallow geothermal energy production may soon be
more important than deep geothermal energy production in the Netherlands.
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Shallow geothermal systems harness the ground heat from the soil surface down to a depth of ca. 400-500 m,
in areas with-out specific geothermal anomalies. Hence the ...

Shallow geothermal systems are mainly based on using low - moderate temperatures for heating and cooling.
These temperatures are naturally found in the upper ...

Low-temperature aquifer thermal energy storage (ATES) systems can provide heating and cooling to large
buildings in a green and sustainable way saving on average 0.5 kg of CO 2 for every cubic meter of water
extracted (Fleuchaus et al. 2018; Ramos-Escudero et al. 2021; Jackson et al. 2024) essence, during summer,
excess heat from buildingsisstored in ...

Energy saving potential of fresh air pre-handling system using shallow geothermal energy. Energy Build., 185
(2019), pp. 39-48. View PDF View article View in Scopus Google Scholar ... Development and optimization
of an innovative HVAC system with integrated PVT and PCM thermal storage for a net-zero energy retrofitted
house. Energy Build., 94 ...

Shallow geothermal energy systems utilize the upper layers of the ground to provide space heating and
cooling, with arelatively high efficiency. ... such as refrigerant preheating/subcooling and/or seasonal thermal
energy storage; supporting, or even enhancing, the performance of compound systems, i.e., dual-source heat
pumps or ORC-based ...

Earth"s shallow subsurface provides a huge and natural potential for heat storage, which can be utilized to
store temporarily low-grade thermal energy such as supplied from solar heat or waste heat during periods of
low demand and to recover it later during periods of high demand for space heating and cooling purposes (e.g.,
Banks, 2008; Lee, 2013; Stauffer et d., ...

A shallow geothermal system (commonly closed loop/open loop geoexchange system) allows thermal energy
exchange with the first 100-200 m of the underground within a specified volume [2]. Shallow geothermal
systems are designed to allow operational repeatability during the year, thereby avoiding thermal depletion of
the soil.

Aquifer thermal energy storage (ATES) has great potential to mitigate CO 2 emissions associated with the
heating and cooling of buildings and offers wide applicability. ...

To utilize shallow geothermal energy more efficiently, ... To improve the usage efficiency of shalow
geothermal energy, an integrated system, in which pipe-embedded walls, pipe-embedded windows, and a fresh
air pre-handling system are combined with the conventional GSHP system is proposed based on the analysis
of the temperature relationship ...

Assareh et al. [79] studied is a solar-assisted-geotherma combined cooling, heating, and power system
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(SG-CCHP) that consists of two steam turbines, PV/thermal collectors, fuel cell circuit, absorption chiller, and
a heat pump, along with battery cells and a hydrogen storage container as a power storage module. The
analysis of the system ...

This book is the outcome of more than a decade of research and technical development activities at Spain”s
Geological Survey (IGME) concerning shallow geothermal energy, which were pursued in collaboration with
other ...
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