
Borehole thermal energy storage
systems

This study introduces a new analytical framework that employs the image-well method to simulate the spatial

and temporal temperature distribution in vertical borehole thermal energy storage (BTES) systems.

However, based on very rough estimates, it is estimated that there are approx. 400 borehole thermal energy

storage systems in operation in Swedish at the end of 2011 [41]. The number of borehole thermal energy

storage boreholes is estimated to have grown from 24 in 1996 to approximately 18,000 in 2006 in Dutch. The

boreholes in the Netherlands ...

Environmental friendly thermal energy storage (TES) solutions are gaining ground throughout the world.

Many novel options, such as utilizing solar radiation collectors, reusing the waste heat of ...

For instance, in a small-scale solar district heating system in Italy with a seasonal (long-term) thermal storage

capacity, it was proven that implementing borehole thermal energy storage (BTES) enhanced the exploitation

of solar energy by 40 %.

Borehole heat exchangers (BHE) have proved to be a very suitable and cost-effective technology for both

ground heat extraction and storage. Aniko Toth, Elemer Bobok, in Flow and Heat Transfer in Geothermal

Systems, 2017 The heat content of rocks near the surface of the Earth is a huge resource of geothermal energy.

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. TES ...

Borehole thermal energy storage (BTES) in soils combined with solar thermal energy harvesting is a

renewable energy system for the heating of buildings. The first community-scale BTES system in North

America was installed in 2007 at the Drake Landing Solar Community (DLSC) in Okotoks, AB, Canada, and

has since supplied &gt;90% of the thermal ...

This paper presents numerical investigations and thermohydraulic evaluation of open borehole thermal energy

storage (BTES) system operating under cyclic flow regime. A three-dimensional numerical model for

groundwater flow and heat transport is used to determine the annual variation of recovery temperature from

the borehole ther-mal energy storage.

Figure 1: Typical application of a borehole heat exchanger (BHE) / heat pump (HP) system in a Central

European home. Average BHE length: 100 m. The design of BHE/HP systems aims at the appropriate sizing

of the system components by taking into account a number of influence factors.

Next generation borehole thermal energy storage was built in Crailsheim in 2008. The storage consists of 80
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boreholes with a depth of 55 m in a first construction phase. The storage volume (37,500 m 3) is a cylinder

with the boreholes situated in a 3 &#215; 3 m square pattern.

This study presents an approach for the simulation and optimization of borehole thermal energy storage

systems. To exemplify the concept, a software tool is used to optimize the number and length of borehole heat

exchangers with regard to a specific annual heat demand. The tool successfully determines the ideal size of the

thermal energy storage.

ABSTRACT: Thermal energy storage can be accomplished through the installation of an array of vertical

boreholes. Coupled hydro-geological-thermal simulation of the storage system is ...

is designed to use higher-temperature borehole thermal energy storage (50 - 60 &#176;C). The system

attempts to cover the space heating needs of this school via direct heat extraction from the BTES (without

using heat pump). The BTES stores heat from solar thermal panels and excess heat from a CO 2 heat pump.

The borehole thermal energy storage system is embedded under the ground which consist of polyethylene

pipes and filled with 15% glycol solution that circulates through the underground pipe network. Inlet and

outlet temperatures of the solution are 5.6&#176;C and 9.3&#176;C, respectively. The inlet and exit

temperatures of the solution to/from the fan ...

Deep borehole heat exchangers (DBHEs) with depths exceeding 500 m have been researched comprehensively

in the literature, focusing on both applications and subsurface modelling. This review focuses on conventional

(vertical) DBHEs and provides a critical literature survey to analyse (i) methodologies for modelling; (ii)

results from heat extraction modelling; ...

Borehole Thermal Energy Storage System Hidden beneath the 7,500 square-metre quad at the centre of our

university ''s complex is Canada''s largest geothermal system. The geothermal well field is the central

component in the 1,500-ton B orehole T hermal E nergy S torage S ystem.

Among underground thermal energy storage (UTES) systems the borehole thermal energy storage (BTES) is

one of the most promising technologies for long-term storage from both the technical and the economical

points of view. 6.1.1. Historical development

A borehole thermal energy storage (BTES) system is an underground structure for storing large quantities of

solar heat collected in summer for use later in winter. It is basically a large, underground heat exchanger. A

BTES consists of an array of boreholes resembling standard drilled wells. After drilling, a plastic pipe with a

"U" bend at ...

Borehole and aquifer thermal energy storage exhibits better economic performance, while latent and

thermochemical heat storage exhibits better technical performance. ... To address this problem, a novel
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underground thermal energy storage system using a depleted oil well was proposed in Ref. [103]. The first

large-scale PTES project was ...

The IEA ECES report from 1997 (p. 33) defined BTES as systems where rock or soil is the energy storage

medium accessed by closed-loop heat exchangers placed in boreholes. The energy recovered or stored in the

subsurface environment is used for heating and cooling.

Borehole thermal energy storage (BTES) systems use boreholes as heat exchangers to store and retrieve

thermal energy in the ground for seasonal storage. The design of BTES systems is fundamentally different

from regular borehole fields used with ground-source heat pump (GSHP) systems.

Borehole thermal energy storage (BTES) systems are suitable for large-scale storage of thermal energy in the

subsurface over periods of several months, thus facilitating seasonal storage of, e.g., solar thermal energy or

waste heat [1-3]. The concept is principally based on storage of thermal energy in the subsurface, while the

subsurface (i ...

Among underground thermal energy storage systems the borehole thermal energy storage is one of the most

promising technologies for long-term storage from both the technical and the economical points of view.

Recommended articles. References (0) Cited by (7)

The capital cost of a large BTES system can be significant, as a large number of geothermal boreholes will

need to be drilled, compared to just a few thermal wells for an ATES system. However, the installation cost

should be similar to conventional GSHP systems, and the higher COP values will result in a lower total

life-cycle cost than a conventional GSHP system.

Underground thermal energy storage (UTES) systems can be more efficient when combined with other

sustainable and renewable energy sources such as geothermal energy, further developing smart energy ...

Borehole thermal energy storage (BTES) systems use the ground as a heat source or sink for space

conditioning in residential and commercial buildings. In last decades, ground source heat pump (GSHP)

systems have been used increas-ingly around the world, because they are among the cleanest and most energy

efficient air-conditioning systems for

If it is impossible to exploit a suitable aquifer for energy storage, a borehole thermal energy storage system

(BTES) can be considered. Vertical ground heat exchangers (GHE), also called borehole heat exchangers

(BHE) are widely used when there is a need to install sufficient heat exchange capacity under a confined

surface area such as where the Earth is rocky close ...

to store or extract thermal energy into or out of the under-ground. This type of thermal storage among UTES

systems is called borehole thermal energy storage (BTES) or ducted thermal energy storage (DTES) system
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utilizing low-tem-perature geothermal resource in the aquifer (Breger et al., 1996; Ohga and Mikoda, 2001;

Sanner, 2001; Rafferty, 2003).

First, critical considerations for developing a large-scale borehole thermal energy storage system were briefly

reviewed. The living laboratory was developed to be an experimental platform to conduct long-term field tests

of major system operation options while working as an actual running application simultaneously. The

flexibility of the ...

Energy Storage is a new journal for innovative energy storage research, covering ranging storage methods and

their integration with conventional &  renewable systems. Abstract Borehole thermal energy storage (BTES)

is an innovative renewable energy technology for building heating and cooling.

Borehole thermal energy storage (BTES) systems store sensible heat (or cold) in the ground surrounding

individual boreholes. In a sense, all systems that use boreholes for heat or cold extraction could be considered

BTES systems, even single borehole residential systems.

In 1977, a 42 borehole thermal energy storage was constructed in Sigtuna, Sweden. [16] 1978: ...

Representation of cavern thermal energy storage system. Thermal energy is added to or removed from the

natural insulated tank/store buried underground by pumping water in or out of the storage unit. During the

charging cycle, excess heat is used to ...

Solutions for seasonal energy storage systems are essential for the reliable use of fluctuating renewable energy

sources. As part of the research project SKEWS, a medium deep borehole thermal energy storage system with

a depth of 750 m is under construction at Campus Lichtwiese in Darmstadt, Germany, to demonstrate this

innovative technology. Prior to the ...
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