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Seasonal heat storage, solar heating system, duct storage System description Figure 1 shows a map of the
building site. The solar collectors are mounted on the roofs of a school, a gymnasium, a seniors people home
and a shopping centre. The heating central islocated beside the school together with the buffer store.

Central solar heating plants with short-term heat storage are designed for a solar fraction, based on the total
heat demand for space heating and hot water preparation, of approx. 15-20%.

It consisted of solar collection, the Energy Centre with short-term energy storage, the seasonal Borehole
Therma Energy Storage (BTES) system, the district heating system, and energy efficient homes (shown in
Fig. 8). In the BTES system, 144 boreholes were drilled to a depth of 35 m and covered an area 35 m in
diameter under the ground. After ...

ISES Solar World Congress 2003 G& #246;teborg, Schweden, 14. - 19.06.2003 1 SEASONAL THERMAL
ENERGY STORAGE IN GERMANY T. Schmidtl), D. Mangoldl), H. M&#252;ller-Steinhagen1)2) 1)Solar-
und W&#228;rmetechnik  Stuttgart (SWT), a research ingtitute within the Steinbels-Foundation,
Pfaffenwaldring 6, 70550 Stuttgart, Germany,

3. Thermal energy storage -Why do we need it ? Energy demands vary on daily, weekly and seasonal bases.
TES is helpful for balancing between the supply and demand of energy Therma energy storage (TES) is
defined as the temporary holding of thermal energy in the form of hot or cold substances for later utilization.

A mathematical model to study STES performance includes a dual-circuit solar system with a solar collector,
water tank to collect the day"s worth of heat, and a ground-coupled storage with an insulated body of soil (Fig.
9.1), similar to the one described in [].The period of heat accumulation is characterized by an increase in the
volume-average temperature of the ...

ABSTRACT. In Neckarsulm in the south-west of Germany a new building area with approximately 1300 flats
and terraced houses will be realized within the next 5 years. A solar assisted district ...

The seasonal thermal energy store is realized as hot water thermal energy store made of reinforced concrete
with a water volume of 12,000 m 3 (height: 20 m, diameter: 32 m). In 2004 the solar assisted district heating

net was extended by a second residential zone.

Because of the intermittence and unreliability of solar radiation, a seasonal thermal energy storage system is
needed to maximize the potential utilization of solar energy. Borehole seasonal solar ...

The first multiple-borehole BTES system was possibly a 12-borehole system built for seasonal storage of solar
energy in the Jura mountains of France in 1976 (Guimbal, 1976, Hellstr& #246;m, 1991). Large-scale BTES
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systems were built in Sweden around 1980 and reported at the first International Conference on Seasonal
Thermal Energy Storage and ...

A techno-economic analysis of a hybrid renewable energy system, consisting of a solar thermal system,
seasonal thermal energy storage (STES), heat pump systems, and district heating network for a....

Seasonal thermal energy storage requires large inexpensive storage volumes and the most ... The solar system
in Anneberg (Nordell et al, 2000 and Lundh et a, ... for heating of family houses during winter, through low
temperature floor heating systems. In a demonstration plant in Neckarsulm (Schmidt et al, 2005), aresidential
and commercid ...

1. INTRODUCTION In Middle Europe seasonal thermal energy storage offers a great potential for
substituting fossil fuels by utilization of waste heat from cogeneration heat and power plants (CHP) and of
solar energy for hot water preparation and space heating.

Nielsen suggests using a benchmark of around 30 EUR/m&#179; when calculating the cost of pit heat storage
with a capacity of 100,000 m&#179; or more. Seasonal heat storageisavery ...

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, ...

In Neckarsulm in the south-west of Germany a new building area with approximately 1300 flats and terraced
houses will be realized within the next 5 years. A solar assisted district heating system with underground
seasonal heat storage is used for heat supply. A solar contribution of about 50 % to the total heat demand
(space heating and domestic hot water) is planned.

PDF | On Jan 1, 2003, J. Nu&#223;bicker and others published Solar Assisted District Heating System with
Duct Heat Store in Neckarsulm-Amorbach (Germany) | Find, read and cite all the research you ...

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

At least a thermal load of ~50 tons is required for seasonal thermal storage to work efficiently; otherwise,
storage volume will be too low resulting in higher loss factor for stored thermal energy. ... Simulation of
thermocline thermal energy storage system using C. Int J Innov Appl Stud 3(2):354-364. Google Scholar
Chang ZS et a (2015) The....
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For seasonal thermal energy storage with only 1-2 storage cycles per year heat losses are more important. ...
Solar district heating in Neckarsulm, Germany. The solar district heating in Neckarsulm Amorbach in the
south-west of Germany is designed for space heating and domestic hot water for a new housing estate. ...
About 765 m 2 of solar ...

Thermal energy storage (TES) is a critical enabler for the large-scale deployment of renewable energy and
transition to a decarbonized building stock and energy system by 2050. Advances in thermal energy storage
would lead to increased energy savings, higher performing and more affordable heat pumps, flexibility for
shedding and shifting ...

Therefore an experienced driller and adequate technology is crucial to achieve high quality in the construction
and thus an economic system. ... Solar district heating in Neckarsulm, Germany. The solar district heating in
Neckarsulm Amorbach in the south-west of Germany is designed for space heating and domestic hot water for
anew housing ...

UTES (underground thermal energy storage), in which the storage medium may be geological strata ranging
from earth or sand to solid bedrock, or aguifers. 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 impermeabl e geological layers above and ...

Seasonal thermal energy storage (STES) holds great promise for storing summer heat for winter use. It allows
renewable resources to meet the seasonal heat demand without ...

A solar-assisted district heating system with seasonal underground heat storage is currently under construction
in Neckarsulm (Baden-Wurttemberg). In the new residential area...

systems are caled Underground Thermal Energy Storage (UTES) systems [5]. Among the UTES systems
developed since 1970s, four different types of storages turned out as main focus for the ongoing engineering
research: Water tank, Water-gravel pit storage, Aquifer Thermal Energy Storage (ATES), Borehole Thermal
Energy Storage (BTES), Figure 2 ...

PDF | Seasonal thermal energy storage (STES) holds great promise for storing summer heat for winter use. ...
Neckarsulm, DE 1997 [45] ... The rst German ATES central solar heating system went into .

Following the completion of three phases of development in Neckarsulm (63,000 m 3), more than 500
geothermal probes were installed. Because there is a formation containing water at a depth of 40 m, the
boreholes" depth has been fixed at 30 m. ... then one option that might be considered is a borehole thermal
energy storage system (BTES....

Solar-assisted district heating system in Neckarsulm, Germany [117] 18 %-39 % (1999-2002) ... Advancesin
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seasona therma energy storage for solar district heating applications. A critical review on large-scale
hot-water tank and pit thermal energy storage systems ... Guidelines for design & construction. |[EA-SHC
TECH SHEET 45.B.3.1. 2015 ...

This article describes a full-scale experimental solar thermal system equipped with a 36 m3 buried water tank
for seasonal storage. The solar thermal system provides space heating and domestic hot ...

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 mostly from ...
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