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A new study by researchers at Penn State found that taking advantage of natural geothermal heat
in depleted oil and gas wells can improve the efficiency of one proposed energy storage solution:
compressed-air energy storage (CAES). Penn State scientists found that taking advantage of
natural geothermal heat in depleted oil and gas wells can improve the efficiency of one proposed
storage solution -- compressed-air energy storage. Credit: Werner Slocum/National Renewable
Energy Laboratory. All Rights Reserved. UNIVERSITY PARK A recent study by Penn State
researchers proposes a compelling approach: leveraging geothermal heat within depleted oil and
gas wells to enhance the efficiency of compressed-air energy storage (CAES) systems. This
method promises to not only improve energy recovery but also offer a cost-effective The
difference between geothermal and compressed air energy stor mperature heating by a high-
temperature aquifer is more pronounced. In addition,the energy performance results show that the
geothermal energy supplement is remarkable,even resul in energy recovery from wellhead larger
than the Through research, NREL is exploring geothermal heating, cooling, and storage
technologies including heat pumps and thermal energy networks. The ground temperature at about
30 feet below the Earth's surface remains a constant 40& #176;F to 70&#176;F in the United
States. The relatively constant ground Using compression heat as the driving source of the
endothermic thermochemical reaction is an advanced way to achieve high efficiency because of
the high energy level of fuels and the cancelation of the heat loss and dissipation resulting from the
heat transfer process. In this study, anovel Compressed Air Energy Storage (CAES) has emerged
as one of the most promising large-scale energy storage technologies for balancing electricity
supply and demand in modern power grids. Renewable energy sources such as wind and solar
power, despite their many benefits, are inherently intermittent. Reusing old oil and gas wells may
offer green energy storage A new study by researchers at Penn State found that taking advantage
of natural geothermal heat in depleted oil and gas wells can improve the efficiency of one

Geothermal CAES - Boosting Energy Storage Efficiency With Old The underlying principle is
that gases like compressed air increase in pressure with rising temperatures. By tapping into the
geothermal heat within these wells, the system can store The difference between geothermal and
compressed air In terms of power and energy capacity, large mechanical energy storage systems
such as Compressed Air Energy Storage (CAES) and Pumped Hydro Storage (PHS) are cost

Heating, Cooling, and Storage TechnologiesNREL researchers are exploring ways to use the Earth
to store energy, including geothermal compressed air energy storage, borehole thermal energy
storage, high-temperature storage, and reservoir thermal  Thermodynamic assessment of anovel In
this study, a novel energy system that integrates compressed air energy storage, thermochemical
conversion, and organic Rankine cycle was proposed and investigated. Effect of geothermal heat
transfer on performance of the adiabatic Diabatic compressed air energy storage systems (D-
CAEYS) utilizes the combustion of gas and compressed air to raise air temperature and pressure
before turbines Compressed Air Energy Storage (CAES): A Compressed Air Energy Storage
(CAES) represents a versatile and powerful technology that addresses many of the challenges
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associated with integrating large amounts of renewable energy into Penn State Simulation
Explores Geothermal Heat From The natural heat from underground rock formations raises the
temperature and pressure of the stored compressed air, allowing the system to store and release
energy more Compressed Air Energy Storage: Types, systems and applicationsl sothermal
compressed air energy storage (I-CAES) technology is considered as one of the advanced
compressed air energy storage technologies with competitive performance A review of thermal
energy storage in compressed air energy storage Compressed air energy storage (CAES) isalarge-
scale physical energy storage method, which can solve the difficulties of grid connection of
unstable renewable energy power, Performance of an above-ground compressed air energy
storageCompressed air energy storage technology has become a crucial mechanism to realize large-
scale power generation from renewable energy. This essay proposes an above-ground

Repurposing Abandoned Oil and Gas Wells: A Harnessing Geothermal Energy for Advanced
Compressed-Air Energy Storage: A Game Changer in Renewable Energy Solutions In an era
defined by the global pursuit of sustainable energy solutions, Advanced adiabatic compressed air
energy storage systems Advanced Adiabatic Compressed Air Energy Storage (AACAES) is a
technology for storing energy in thermomechanical form. This technology involves several
eguipment such A comprehensive techno-economic assessment of a novel compressed air In this
research, a novel configuration of a compressed air energy storage (CAES) integrated with
Organic Rankin Cycle (ORC) which utilizes geotherma and solar Compressed Air Energy
Storage: Types, systems and applicationsl-CAES has merits of relatively high round-trip
efficiency and energy density compared to many other compressed air energy storage (CAES)
systems. The main challenge Design of optima waste heat recovery system for compressed air
energy Compressed Air Energy Storage (CAES) is a long-time electricity storage technology,
whereas the low efficiency restricts its popularization. Recycling waste heat from Effect of
geothermal heat transfer on performance of the adiabatic The temperature and pressure of
compressed air influence the output performance of the adiabatic compressed air energy storage
system with salt cavern gas storage. However, Thermodynamic performance and cost
optimization of a novel A novel and patented hybrid thermal-compressed air energy storage (HT-
CAEYS) design is presented which allows a portion of the available energy, from the grid or
renewable Penn State Simulation Explores Geothermal Heat From By using the geothermal heat
from repurposed abandoned oil and gas wells, the high upfront costs of drilling new wells for
compressed-air energy storage could be eliminated. An enhanced role understanding of geothermal
energy on compressed air Currently, both pumped hydroelectric storage (PHS) and compressed air
energy storage (CAES) have been applied commercially for large-scale energy storage

Comprehensive thermo-exploration of a near-isotherma compressed air Comprehensive thermo-
exploration of a near-isothermal compressed air energy storage system with a pre-compressing
process and heat pump discharging Reusing old oil and gas wells may offer green energy storage
A new study by researchers at Penn State found that taking advantage of natural geothermal heat
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in depleted oil and gas wells can improve the efficiency of one Advanced Compressed Air Energy
Storage Systems. The "Energy Storage Grand Challenge" prepared by the United States
Department of Energy (DOE) reports that among all energy storage technologies, compressed An
enhanced role understanding of geothermal energy on compressed air Currently, both pumped
hydroelectric storage (PHS) and compressed air energy storage (CAES) have been applied
commercialy for large-scale energy storage Advanced Compressed Air Energy Storage Systems.
The "Energy Storage Grand Challenge" prepared by the United States Department of Energy
(DOE) reports that among all energy storage technologies, compressed Efficient compressed air
energy storage for waste heat recovery: During the charging phase, compressed air is stored for
subsequent discharge, while three thermal energy storage systems regulate operating temperatures
for air turbines. Process arrangement and multi-criteria study Thus, an integrated geothermal flash
cycle combined with organic Rankine cycle 1 (ORC1) is utilized to supply the input electricity of
the compressed air energy storage system The difference between geothermal and compressed air
Comparative roles of geothermal energy on pressure and air distribution,the rising air production
temperature heating by a high-temperature aquifer is more pronounced. In addition,the energy

Energy, exergy and economic anaysis of biomass and geothermal energy The compressed air
energy storage absorbs off-peak electricity from grid and the high pressure air is utilized to
combusted with bio-gas derived from biomass gasification Investigation of a combined heat and
power (CHP) system based A precise evaluation of the critical parameters on the performance of
the hybrid system. Compressed air energy storage (CAES), owing to low geographical limitation,
high New Geothermal Energy Storage Systems Re-Uses Orphan WellsResearchers make a new,
economical case for deploying geothermal resources to repurpose orphan oil and gas wells for
energy storage. Optimizing sustainable energy solutions: A comprehensive Abstract The present
study introduces a novel combined energy storage system that integrates geothermal and modified
adiabatic compressed air technologies. The Compressed air energy storage in integrated energy
systems. A Among al energy storage systems, the compressed air energy storage (CAES) as
mechanical energy storage has shown its unique €igibility in terms of clean storage Recent
advances in hybrid compressed air energy storage Among different energy storage options,
compressed air energy storage (CAES) is a concept for thermo-mechanical energy storage with the
potential to offer large-scale, and Geothermal energy-assisted pumped thermal energy storage: To
significantly enhance the utilization rate of geothermal energy and effectively achieve a more
optimal performance of pumped thermal energy storage systems, the in-depth A review of thermal
energy storage in compressed air energy storage Compressed air energy storage (CAES) isalarge-
scale physical energy storage method, which can solve the difficulties of grid connection of
unstable renewable energy power,
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