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UTES (underground thermal energy storage), in which the storage medium may be geological strata ranging
from earth or sand to solid bedrock, or aquifers. UTES technologies include: ATES (aquifer thermal energy
storage).An ATES store is composed of a doublet, totaling two or more wells into a deep aquifer that is
contained between impermeable geological layers above and ...

Underground heat storage in the temperature range below 40 &#176;C is usualy done to increase the
heat-source temperature of heat pumps. Charging sources for the storage include surface water, solar
collectors, pipes below paved surfaces, hot air in glassed spaces, low-temperature waste heat, or by other
sources.

Summer heat gathered in rooftop solar collectors could be stored in soil or rocks and used for heating homes
inwinter. ... Widespread use of underground energy storage and the other types of ...

The total floor area in China is 644 &#215; 10 8 m 2 at present, and its energy demand accounts for about
28% of the total energy use 1,2.The district heating areain Chinareached 122.66 &#215; 108 m 2 ...

An optimal design for seasona underground energy storage systems is presented. This study includes the
possible use of natural structures at a depth of 100 to 500 m depth. ... In recent years, underground solar heat
storage has been widely developed around the world with more and more attention to energy and
environmental protection [37].

In this study, a solar-assisted house heating system with a seasonal underground thermal energy storage tank is
proposed based on the reference system to cal cul ate the insulation thickness effect ...

Medium temperature (MT-ATES) systems are defined as heat storage at temperatures ranging from 30-600C.
Figure 1 illustrates the principles of seasonal heat storage by the use of ATESIn ...

Underground Thermal Energy Storage 2.1 Introduction Nature provides storage systems between the seasons
because thermal energy is passively stored into the ground and groundwater by the seasonal climate changes.
... are about the storage of solar heat in summer for space heating of houses or offices.

An energy pile-based ground source heat pump system coupled with seasonal solar energy storage was
proposed and tailored for high-rise residential buildings to satisfy their heating/cooling demands. An optimal
design procedure was developed for the coupled system accounting for the constraints of limiting the
temperature changes of the energy ...

For decades, the optimization and simulation on the solar-ground coupled heat pump systems (SGCHPS) have
been paid much academic attention. Oliveti [6] proposed a calculation method of the accumulated probability
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curves from the solar fraction provided by plants with seasonal solar energy storage. Based on Markov's
matrix approaches, the daily available ...

Conclusion Underground seasonal thermal energy storage (USTES) has received extensive attention al over
the world with the development of renewable energy heating technology. The USTES can effectively solve the
mismatch between the & quot;source& quot; side and the & quot;load& quot; side of the renewable energy
heating system.

Subsequently, the surrounding rock of the tunnel borehole can also act as an underground energy storage
container. The unstable solar energy is converted into stable geothermal energy through the solar collector and
heat exchangers. The unstable solar energy is seasonally stored in the surrounding rock of the tunnel, thereby
preventing freezing ...

Underground energy storage and geothermal applications are applicable to closed underground mines.
Usually, UPHES and geothermal applications are proposed at closed coal mines, and CAES plants also are
analyzed in abandoned salt mines. ... It has been estimated that 3000 MWt of heat energy is available in the
waters of flooded coalfieldsof ...

Among technologies developed since the late 1970s, the use of underground spaces as an energy storage
medium - Underground Thermal Energy Storage (UTES) - has been investigated and closely ...

For the present study, seasonal energy storage modelling for an underground thermal ESS fed through solar
heat panels was performed. In the model, the hot water that transfers the solar heat to soil circulates in the
underground pipes with the dimensions given in a closed cycle system. Heat transfers from the hot water to
soil in first part.

Thermal energy storage of solar heating systems can be categorized according to the storage method: sensible
heat storage, latent heat storage and chemical storage [9]. ... For the seasonal heat storage of underground
water pits, the smaller the heat storage volumeis, the earlier overheating occurs during the non-heating season.

Underground Therma Energy Storage (UTES) - general specifications and design Prepared by: Jan Erik
Nielsen (ed.), PlanEnergi ... biomass, solar and waste-heat) need to be deployed and heat storage plays a
pivotal role in this development. Storage provides the flexibility to manage the variations in supply and
demand of heat at different ...

Clean heating refers to utilize solar energy, geothermal energy, biomass energy, etc. for heating (as shown in
Fig. 2). In the past two years, the Chinese government has issued the & quot; 13th five-year plan for renewable
energy& quot; and the & quot;winter clean heating plan for northern China (2017-2021)& quot;, and carried out
the renewabl e energy heating applications demonstration ...
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Dynamic exergy and economic assessment of the implementation of seasonal underground thermal energy
storage in existing solar district heating. Author links open overlay panel Mathilde Veyron a, Antoine ...
Sizing and control optimization of thermal energy storage in a solar district heating system. Energy Rep, 7
(2021), pp. 389-400, 10.1016/j ...

DOI: 10.1016/J.SOLENER.2012.01.008 Corpus ID: 122533375; Energy analysis and modeling of a solar
assisted house heating system with a heat pump and an underground energy storage tank

The experience of USTES applications worldwide in recent years shows that most of the solar energy seasonal
storage projects have significant economic, social and environmental benefits. However, the key part of solar
energy storage system is underground.

Researchers in the Stanford School of Sustainability have patented a sustainable, cost-effective, scalable
subsurface energy storage system with the potential to revolutionize solar thermal ...

DOI: 10.1016/J.ENERGY .2014.01.049 Corpus ID: 109205989; Performance investigation of a solar heating
system with underground seasonal energy storage for greenhouse application

The current energy demand in the buildings sector (e.g. space heating and domestic hot water) accounts for 40
% of the total energy demand in the European Union (EU) [1].This demand is often met by means of district
heating (DH) systems that are connected to combined heat and power (CHP) and/or heating plants in which
the heat produced comes ...

For the underground solar energy storage system, the groundwater flow can increase the heat loss due to
self-discharge ... Therefore, it is expected that higher air temperature can promote solar energy storage by
reducing the heat loss to the air, as demonstrated in Fig. 8 (a). This is more evident for cases with larger
overall loss coefficients.

that have a seasona dip and peak in heating demand. Underground thermal energy storage (UTES) provides
large scale (potentially &gt;10 GWh) storage capacity per site that is difficult to achieve with other heat
storage technol ogies, and benefits from atypically lower range of storage costs (Persson et a.,2014).

Solar heat of asphalt or concrete areas is extracted by integrated absorber pipes. The heat is stored in an
underground geothermal energy storage (heating soil &gt; 77&#176;F). This seasonal stored heat can then be
extracted in the winter by a heat pump and be used for space heating.

performance of high temperature (~25&#176;C to ~90&#176;C) underground therma energy storage
(HT-UTES) technologies and to optimize heat network demand side management (DSM). Thisis...
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This will be achieved by conducting 6 new high temperature (~ 25&#176;C to ~ 90&#176;C) underground
heat storage demonstration pilots and 8 case studies of existing heat storage systems with distinct
configurations of heat sources, heat storage and heat utilization.

Seasonal thermal energy storage (STES) offers an attractive option for decarbonizing heating in the built
environment to promote renewable energy and reduce CO 2 emissions. A literature review revealed
knowledge gaps in evaluating the technical feasibility of replacing district heating (DH) with STES in densely
populated areas and its impact on costs, ...

By comparison, it is found that solar irradiation resources of more than 2/3 northern regions in China are
superior to Denmark, Canada and Germany. Thus, solar energy clean heating based on the seasona
underground storage has great potential in China. 4. Task and mission in the future 4.1. Guidance of policies
and regulations

Therefore, athermal energy storage of solar heating systems is the key to ensuring an efficient and stable heat
supply for solar heating systems. Thermal energy storage of solar heating systems can be categorized
according to the storage method: sensible heat storage, latent heat storage and chemical storage [9]. Latent
heat storage and ...

Underground pit seasonal energy storage with a volume of 3000 m 3 is located close to the heliostat field. A
dedicated machine room is located next to the storage body containing all the mechanical equipment, i.e. heat
exchangers, pumps, valves, control system and auxiliary components. ... Advances in seasonal thermal energy
storage for solar ...
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