
Borehole thermal energy storage
efficiency

Borehole thermal energy storage (BTES) systems are gaining popularity for building heating owing to their

high efficiency and cost savings in ground-source heating and cooling systems [6].These systems utilize the

constant temperature of the earth to provide heating and cooling for buildings, resulting in significant energy

savings and reduced environmental impact.

Borehole Thermal Energy Storage: A Long Term Energy Storage Solution M. Lanahan 1, Dr. P.

Tabares-Velasco 1 1. CSM Department of Mechanical Engineering ... efficiency (2) BTES requires thermal

energy input for sustained efficiency in colder climates (3) BTES computational models with high accuracy

and whole building analysis

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 moisture content

condition on the SBTES thermal performance, (2) to assess the effect of seasonal surface pressure variation on

the SBTES thermal performance, and (3) to ...

Borehole thermal energy storage (BTES) systems utilize boreholes in rock, soil, or clay to transfer heat and

cold to the surrounding ground material, so that the thermal energy may be seasonally stored. ... Storage

efficiency is defined by Nordell (1994, p. 12) as given by the ratio between stored and extracted thermal

energy. This efficiency ...

In a borehole thermal energy storage (BTES) system, heat is extracted from or deposited into the ground to

provide both heating and cooling and ensure efficient year-round operation. In an experimental study

conducted in Italy, the use of a ground-source heat pump coupled with a 120 m deep borehole was evaluated

for a greenhouse [5] .

Borehole thermal energy storage (BTES) exploits the high volumetric heat capacity of rock-forming minerals

and pore water to store large quantities of heat (or cold) on a seasonal basis in the geological environment. ...

Defining Thermal Efficiency: Ambient and High-Temperature BTES "Heat" is a mathematical concept (unlike

water, whose mol-

The two most widely-used types of UTES are aquifer thermal energy storage (ATES) and borehole thermal

energy storage (BTES). In ATES systems, warm or cold water is either withdrawn or reinjected via paired

doublet wells. BTES systems, on the other hand, use borehole heat exchangers (BHE) to store heat in the

subsurface (Welsch et al., 2018). A ...

Global sensitivity analysis of the efficiency of borehole thermal energy storage (BTES) during long-term
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operation on the borehole heat exchanger (BHE) arrangement was investigated to advance understanding of

the system''s thermal performance.

5 days ago&#0183; Ten differences of seasonal borehole thermal energy storage system from ground-source

heat pump system. Author links open overlay panel Xingwang Zhao a b, Yanwei Li a, Xin Chen a, Yonggao

Yin a b. ... The thermal storage efficiency of the BTES system is relatively low in the early stage of operation

which can be found in Table 4.

Since 2005, when the Kyoto protocol entered into force [1], there has been a great deal of activity in the field

of renewables and energy use reduction.One of the most important areas is the use of energy in buildings since

space heating and cooling account for 30-45% of the total final energy consumption with different percentages

from country to country [2] and 40% in the European ...

Application of the image-well method for transient borehole thermal energy storage systems with complex

boundaries. Ying-Fan Lin, Corresponding Author ... Overall, this approach combines the advantages of

analytical and numerical techniques to provide a clear and efficient tool for evaluating BTES systems, offering

significant potential for ...

Even though each thermal energy source has its specific context, TES is a critical function that enables energy

conservation across all main thermal energy sources [5]  Europe, it has been predicted that over 1.4 &#215; 10

15 Wh/year can be stored, and 4 &#215; 10 11 kg of CO 2 releases are prevented in buildings and

manufacturing areas by extensive usage of heat and ...

Moreover, BTES with vertical borehole heat exchangers (BHEs) is more space-efficient, and it also has a

higher heat capacity compared with aquifer thermal energy storage (ATES) [3, 4]. In view of above-mentioned

advantages, T Bokhoven [ 5 ] pointed out that BTES owns unique application potential in energy conservation

and energy storage in the ...

A borehole thermal energy storage (BTES) consists of several densely packed closed-loop borehole heat

exchangers (BHEs) employed to create sensible heat storage underground. ... Case study report for the Xylem

HT-BTES plant in Emmaboda, Sweden--Efficiency by using heat pumps for extraction of stored heat. In IEA

HPT Annex ...

Thermal energy storage (TES) is a technology that reserves thermal energy by heating or cooling a storage

medium and then uses the stored energy later for electricity generation using a heat engine cycle (Sarbu and

Sebarchievici, 2018)  can shift the electrical loads, which indicates its ability to operate in demand-side

management (Fernandes et al., 2012).

Borehole thermal energy storage (BTES) systems utilize boreholes in rock, soil, or clay to transfer heat and

cold to the surrounding ground material, so that the thermal energy may be seasonally stored. ... By applying
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the inlet positioning method, the thermal storage efficiency was increased by 7.7%, 18.4%, and 24.4% at the

end of the first ...

In direct support of the E3 Initiative, GEB Initiative and Energy Storage Grand Challenge (ESGC), the

Building Technologies Office (BTO) is focused on thermal storage research, development, demonstration, and

deployment (RDD& D) to accelerate the commercialization and utilization of next-generation energy storage

technologies for building applications.

A major challenge facing BTES systems is their relatively low heat extraction efficiency. Annual efficiency is

a measure of a thermal 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 the first 6 yr of ...

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

utilizing low-tem-perature geothermal resource in the aquifer (Breger et al., 1996; Ohga and Mikoda, 2001;

Sanner, 2001; Rafferty, 2003).

Borehole thermal energy storage (BTES) is a technology which allows for both seasonal and

short-to-medium-term storage of thermal energy and which can be used for both heating and cooling. This

makes BTES of special interest to many industries. ... The overall BTES efficiency for the storage''s almost

seven years of operation is 7%. The long ...

Borehole thermal energy storage for heating, cooling, and combined heating and cooling. ... If efficient

long-term thermal energy storage for large amounts of heat is available, the cogeneration unit can be operated

according to the electricity demand and not to the heat demand. BTES can improve the economy of such a

system significantly.

The sensible heat of molten salt is also used for storing solar energy at a high temperature, [10] termed

molten-salt technology or molten salt energy storage (MSES). Molten salts can be employed as a thermal

energy storage method to retain thermal energy. Presently, this is a commercially used technology to store the

heat collected by concentrated solar power (e.g., ...

The BTES system is adjacent to the building and spans two acres. The area consists of a compact, radial loop

well field with 306 wells each 210 feet deep. A bullseye pattern of concentric thermal zones in the well field

maximizes storage efficiency. Cool ...

As of 2019, emissions in the construction sector have increased to a peak of 1.34 billion tons of CO 2  2020,

the construction sector accounted for 36 % of the global energy consumption, or approximately 127 EJ;

notably, 19 % originated from power generation and heating used in buildings [1]  China, residential heating
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energy consumption accounts for ...

The concept of seasonal thermal energy storage was first proposed in the late 1970s [3]. After decades of

development, different technologies have been applied in practice [4]. Among the available technologies,

seasonal borehole thermal energy storage (BTES) is prevalent owing to its good economy [5] and universal

applicability [1], [6].

Medium-Deep Borehole Thermal Energy Storage (MD-BTES) systems are a promising technology for

sustainable and efficient seasonal thermal energy storage and district heating distribution. These innovative

systems are designed to store excess thermal energy e.g. ...

The two most widely-used types of UTES are aquifer thermal energy storage (ATES) and borehole thermal

energy storage (BTES). In ATES systems, warm or cold water is either withdrawn or reinjected via paired ...

Thermal energy storage processes involve the storage of energy in one or more forms of internal, kinetic,

potential and chemical; transformation between these energy forms; and transfer of energy. ... A well

thermally insulated thermal energy storage system can be regarded as an isolated system during its storage

period. Control volume refers ...
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