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Are underground thermal energy storage systems sustainable?

The study aims to explore the potential of Underground Thermal Energy Storage (UTES) systems, including
Aquifer Therma Energy Storage (ATES) and Borehole Thermal Energy Storage (BTES), as sustainable
solutions for managing energy supply and demand.

What is a cave thermal energy storage system?

An open system that makes use of the groundwater's thermal capacity by pumping it underground and then
injecting it again; this system can be further divided into Cave Therma Energy Storage (CTES) and Aquifer
Thermal Energy Storage (ATES) the latter of which makes use of large hollowed-out caverns or pits, mines,
buried tanks .

What is groundwater flow and heat transport modeling?

With the rapid growth of shallow or ambient geotherma energy systems (GES) for heating,cooling,and
underground thermal energy storage (UTES),groundwater flow and heat transport modeling have become
essential tools for the planning,design,and implementation of GES.

How does a groundwater system work?

The groundwater is then put via a heat exchangerfacilitating energy transfer into a building's
heating,ventilation,and air conditioning (HVAC) system for immediate use. This type of system is typically
used as a heat pump.

What is underground thermal energy storage (Utes)?

Fig. 1. Classification of Underground therma energy storage (UTES) on different criteria [3, 10, 13].
Borehole thermal energy storage systems, typicaly called closed systems, require fluid pumping, in most
instances water, through heat exchangers (HE) installed in the earth. These systems are typically referred to as
being "closed.”

Is ashalow 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.

After 30 years of operation, the minimum average temperature at 50 m depth in the system with waste heat
from space cooling was 2.1 &#176;C higher than in the system without storage and 1.6 &#176;C higher ...

SIMI VALLEY, Cdlif. -- A new automated pumping system is up and running at the Former Sodium Disposal
Facility (FSDF) on the U.S. Department of Energy (DOE) Office of Environmental Management"s (EM)
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Energy Technology Engineering Center (ETEC) site at the Santa Susana Field Laboratory (SSFL). Located
northwest of Los Angeles, California, SSFL is...

Aquifer thermal energy storage (ATES) is a source of renewable energy that is extracted from the subsurface
using the heat naturally present in the soil and groundwater. Storing heat and cold in the subsurface is away of
heating and cooling homes and buildings, a need that accounts for 40 percent of global energy demand.

Numerical investigations and a thermohydraulic evaluation are presented for two-well models of an aguifer
thermal energy storage (ATES) system operating under a continuous flow regime. A three-dimensional
numerical model for groundwater flow and heat transport is used to analyze the thermal energy storage in the
aquifer. This study emphasizes ...

For borehole thermal energy storage purpose; however, groundwater flow can be a nuisance in cases of
compact configurations. Indeed, regional groundwater flow can drag the stored energy away from the borehole
field. ... Underground thermal energy storage systems such as BTES can face technical challenges such as
regiona groundwater flow and ...

Download Citation | On Aug 1, 2023, loannis Sifnaios and others published Heat losses in water pit thermal
energy storage systemsin the presence of groundwater | Find, read and cite all the ...

The results showed that adding ATES to the grid could reduce consumption of petroleum products by up to
40%, though it would cost 15 to 20% more than existing energy storage technologies. "But, on the other hand,

ATES is an innovative open-loop geothermal technology. It relies on seasonal storage of cold and/or warm
groundwater in an aquifer. The technology was developed in Europe over 20 years ago and is now in use at
over 1,000 sites, ...

Pump Hydro Energy Storage (PHES) systems in groundwater flooded quarries are studied. o Numerical
simulation is used to study the environmental impact of these systems. o Groundwater head fluctuations in the
guarry and the adjacent aquifer are simulated. o Distance of influence of PHES system in the surrounding rock

mediais calculated. o

It is worthwhile analysing whether energy storage systems, such as Pumped Hydro Storage systems (PHS)
using ground water, are economically viable in this particular electricity market, determining ...

Aquifer thermal energy storage (ATES) is a technology with worldwide potential to provide sustainable space
heating and cooling using groundwater stored at different temperatures.
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To: Zachary Ahinga and Mark Beuhler, Willow Springs Water Bank From: John Koreny, HDR Project:
Willow Springs Water Bank CC: Steve Friedman, HDR Date: September 14, 2016 Job No: 10018518 RE:
AV-2, AV-3and AV-5 Pumping Test ...

One promising solution for mitigating CO2 emissions in arid regions is to use Aquifer Thermal Energy
Storage (ATES) systems in cooling and heating systems. However, ATES systems need to be subjected to
geohydrological investigations before their installation to ensure high performance. Two geohydrological
properties are considered: regiona ...

They also learn within a natural or designed system, the transfer of energy drives the motion and/or cycling of
matter. Energy may take different forms (e.g. energy in fields, thermal energy, energy of motion). The transfer
of energy can be tracked as energy flows through a designed or natural system. C7 Stability and Change.
Students explain ...

A peak sunlight hour is defined as 1,000 watts of solar energy striking a 1-square-meter area for 1 hour. PSH
usually excludes early-morning and late-afternoon sunlight hours because the sun"s solar energy is not intense
enough. Based on information from the National Renewable Energy Laboratory (NREL), Mississippi receives
4.5t0 5.2 PSH per day.

Underground thermal energy storage could supply a significant fraction of global energy needs by a variety of
operational configurations. The detailed characterization of geothermal properties and groundwater thermal ...

Web: https://www.taolaba.co.za
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