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The current work presents an analysis and evaluation of the performance of an underground soil-based thermal
energy storage system for solar energy storage, coupled with ...

Heat Transfer in Unsaturated Soil with Application to Borehole Thermal Energy Storage.pdf Available via
license: CC BY-NC-ND 4.0 Content may be subject to copyright.

There are several forms of STES technologies, including tank thermal energy storage, pit therma energy
storage, aguifer thermal energy storage, and borehole thermal energy storage (BTES) [6].The last of these uses
rock and soft formations such as clay, sand, and soil as the energy storage medium to charge and release heat
through afluid circulating in the heat ...

Xu, B., Li, P. & Chan, C. Application of phase change materials for thermal energy storage in concentrated
solar thermal power plants: areview to recent developments. Appl. Energy 160, 286-307 ...

Seasonal storage of thermal energy in geothermal borehole arrays has been proposed as an alternative to
energy storage in shallow aquifers due to the scarcity of such aquifersin arid and semiarid regions and the ...

Simulated energy injection and extraction and heat extraction efficie ncy of the borehole thermal energy
storage system at various soil intrinsic . permeability values. The red line indicates the ...

Thermal energy storage capacity of three soil samples such as black soil, red soil, arid/desert soil from
different parts of India have been examined in terms of temperature retained with respect ...

Using soil and groundwater for heat storage offers an opportunity to increase the potential for renewable
energy sources. For example, solar heating in combination with high ...

Sensible thermal energy storage is a well-proven storage technique which has been employed long time ago in
various thermal applications where water, rock and soil are common storage mediums [11]. Such systems are
cheap and simple and rely on the storage material specific heat capacity through increasing the temperature
without changing the. ...

Soil-borehole thermal energy storage (SBTES) systems are used to store heat generated from renewable
resources (e.g., solar energy) in the subsurface for later extraction and use in the heating of buildings (Sibbitt
et a., 2007; Pind et a., 2011; McCartney et a., 2013; Ba?er et a., 2015; Catolico et a., 2016).Seasonal
storage of thermal energy in geothermal borehole arrays ...

conditions of low water content. As the underground soil temperature for thermal energy storage increases, the
soil near the ground heat exchanger tends to experience drying 49, 50, signicantly a...
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Thermal Energy Storage (TES) gaining attention as a sustainable and affordable solution for rising energy
demands. ... For water storage in combination with gravel, soil, or sand, the top may be built with aliner and
insulation material, often the same as the walls [20]. The most time-consuming and costly aspect of a
water-filled PTESisthe...

The thermal performance of soil borehole thermal energy storage (SBTES) systems in unsaturated soils is
investigated to address three primary objectives: (1) to explore the impact of subsurface ...

Thermal energy storage (TES) is a technology that stocks thermal energy by heating or cooling a storage
medium so that the stored energy can be used at a later time for heating and cooling applications and power
generation. ... Storage media (e.g., water, soil, rocks, concrete or molten salts) are usualy relatively cheap.
However, the ...

Particle thermal energy storage is aless energy dense form of storage, but is very inexpensive ($2-$4 per kWh
of thermal energy at a 900&#176;C charge-to-discharge temperature difference). The energy storage system is
safe because inert silica sand is used as storage media, making it an ideal candidate for massive, long-duration
energy storage.

For each test, a stage of underground solar thermal energy storage was followed by a stage of heat extraction
as illustrated in Fig. 4. The stage of solar energy storage has five cycles, and each cycle consists of an
eight-hour charging phase and a sixteen-hour recovery phase. ... Impact of coupled heat transfer and water
flow on soil borehole ...

This study focuses on the simulation of transient ground temperatures in a field-scale soil-borehole thermal
energy storage (SBTES) system in San Diego, California. The SBTES system consists of an array of thirteen
15 m-deep borehole heat exchangers installed in conglomerate bedrock at a spacing of approximately 1.5 m.
Heat collected from solar ...

Sail heat storage is a very important thermal energy storage technique and generally used in solar seasonal
heat storage systems [5, 6]. In the non-heating season, the buried heat exchanger system [ 7 ] stores the heat
collected by the solar collector into the soil and then during the heating season the stored heat is extracted
through the heat ...

Underground thermal energy storage (UTES) is a form of STES useful for long-term purposes owing to its
high storage capacity and low cost (IEA I. E. A., 2018).UTES effectively stores the thermal energy of hot and
cold seasons, solar energy, or waste heat of industrial processes for arelatively long time and seasonally (Lee,
2012) cause of high thermal inertia, the ...

Soil-borehole therma energy storage (SBTES) systems are an approach to provide efficient renewable
resource-based thermal energy to heat buildings (Gabrielsson et al. 2000; Sibbit et al. 2007 ...
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In addition, thermal energy storage (TES) devices with sensible and latent energy are presented in Section 5.
In Section 6, control strategies for HGSHP system are discussed. Finally, some discussions and suggestions
are provided to contribute to further study and applications of HGSHP system. ... Dual-function GHE using
soil asthermal storage ...

Tugce B, Mccartney JS (2015) Development of a full-scale soil-borehole thermal energy storage system.
Geotechnical Special Publication, pp 1608-1617. Google Scholar Weibo Y, Zhengian C, Mingheng S (2010)
Characteristics of underground energy storage and energy release of trans-seasonal energy storage type ground
source heat pump.

This study involves an evaluation of the design and construction process for a soil-borehole thermal energy
storage (SBTES) system installed in a sandy-silt deposit. A series ...

This study focuses on an evaluation of the subsurface ground temperature distribution during operation of a
soil-borehole thermal energy storage (SBTES) system. The system consists of an array of five 9 m-deep
geothermal heat exchangers, configured as a central heat exchanger surrounded by four other heat exchangers
at aradial spacing of 2.5 m

A magjor challenge facing BTES systems is their relatively low heat extraction efficiency. Annual efficiency is
ameasure of athermal energy storage system"s performance, defined as the ratio of the total energy recovered
from the subsurface storage to the total energy injected during a yearly cycle (Dincer and Rosen,
2007).Efficiencies for thefirst 6 yr of ...

Soil thermal storage and energy efficiency evaluation Fig. 12 shows the schematic diagram of the partitionsin
the plastic greenhouse, which are the root zone, the canopy zone, and the top air layer. The simulation”s
findings indicated that the temperature fluctuated in various divisions.

Operational Response of a Soil-Borehole Thermal Energy Storage System Tu?&#231;e Ba?er, SM.ASCEL,
Ning Lu, Ph.D., F. ASCEZ2; and John S. McCartney, Ph.D., P.E., M.ASCE3 Abstract: This study focuses on an
evaluation of the subsurfaceground temperature distribution during operation of a soil-borehole thermal

energy storage (SBTES) system.

Core Ideas Borehole thermal energy storage is studied with a 3D transient fluid flow and heat transfer model.
BTES heat extraction efficiency increases with decreasing soil thermal conductivity. BT...
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