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Why is cross-seasonal heat storage important?

The mismatch between solar radiation resources and building heating demand on a seasonal scalemakes
cross-seasonal heat storage a crucia technology,especially for plateau areas. Utilizing phase change materials
with high energy density and stable heat output effectively improves energy storage efficiency.

What are heat storage methods for solar-driven cross-seasona heating?

Heat storage methods for solar-driven cross-seasonal heating include tank thermal energy storage (TTES), pit
thermal energy storage (PTES), borehole thermal energy storage (BTES), and aquifer thermal energy storage
(ATES) 14, 15, 16. As heat storage volume increases, hot water preparation costs and heat loss per unit
volume decrease.

Can solar thermal energy be used for cross-seasonal heating?

The increase in the tank temperature at the end of the heating period was beneficial for shortening the duration
of the heat storage period for the following year. The feasibility of utilizing solar thermal energy and cascaded
phase change heat storage for cross-seasonal heating has been demonstrated in this study.

Can across-seasonal heat storage system achieve low-carbon heating?

This study integrates cascaded phase change with a cross-seasonal heat storage system aimed at achieving
low-carbon heating. The simulation analyzes heat distribution and temperature changes from the heat storage
system to the heating terminal.

Is direct seasonal thermal energy storage based on long-term heat storage?

Direct seasonal thermal energy storage is more complicated because of the large number of PCMs storage
units installed inside the tank and the high cost of heat insulation. Therefore,most of the current direct latent
heat storage is based on short-term heat storage,and very few studies are aimed at long-term heat storage. Fig.
2.

Are phase change materials suitable for cross-seasonal heat storage?

The high energy density and heat storage performance of phase change materials (PCMs) make them idealfor
cross-seasonal heat storage. The PCM heat storage method can store more energy in alimited space.

thermal storage effect of energy tower system for soil. The thermal storage power and environmental
temperature change in a positive relationship. It is proved that the application of cross-season ...

Download Citation | On Dec 1, 2022, Yufan Li and others published Analysis of the soil heat balance of a
solar-ground source absorption heat pump with the soil-based energy storagein the ...

DOI: 10.1016/j.energy.2022.126394 Corpus ID: 254767674; Anaysis of the soil heat balance of a

Page 1/4



Cross-season soil energy storage

-
-

-
‘:f:;- SOLAR :ro.

ot

solar-ground source absorption heat pump with the soil-based energy storage in the transition season

The lower the soil temperature, the better the thermal storage effect of energy tower system for soil. The
thermal storage power and environmental temperature change in a positive relationship. It is proved that the
application of cross-season heat storage is feasible for energy tower coupled with buried pipe system of
ground-source heat pump ...

a. [5] established a mathematical model of solar-soil heat storage and carried out experimental analysis,
analyzed the feasibility of solar energy in non-heating season soil heat storage, indicating that the heat storage
effect is affected by heat storage mode, solar radiation intensity, geological conditions and many other aspects.
Solar-soil ...

Soil heat storage is one of the most viable technology to store solar energy for later use. However, research on
soil heat storage faces challenges related to large ...

@article{ Abbas2021PerformanceAO, title={ Performance analysis of seasonal soil heat storage system based
on numerical simulation and experimental investigation}, author={ Zulkarnain Abbas and Lip Men Yong and
Saglain Abbas and Dongwen Chen and Yong Li and Ruo Chen Wang}, journa={ Renewable Energy},
year={2021}, volume={ 178}, pages={ 66-78}, url ...

A major challenge facing BTES systems is their relatively low heat extraction efficiency. Annual efficiency is
ameasure of athermal 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).Efficienciesfor thefirst 6 yr of ...

In the high-cold and high-altitude area in western China, due to the abundant solar energy and hydropower
resources, the use of electric auxiliary cross-season solar heat storage heating system ...

The cross-regiona consumption of renewable energy can effectively solve the problem of the uneven spatial
distribution of renewable energy. To explore the application of hydrogen energy storage systems (HESS) for
cross-regional consumption of renewable energy, optimal planning of cross-regional HESS considering the
uncertainty is researched in this study.

Cross - linked Polyethylene. 1. ... Regarding thermal energy storage in aquifers ... These tubes serve as heat
exchangers, the soil is the storage medium and water is the transfer fluid. The high heat capacity and their
capability to retain water, water-saturated clay, and clay stones offer good qualities for implementing BTES,
which require 3 ...

non-heating season to the underground soil for collection and storage, and extracting and utilizing the stored

heat during the heating period (Fisch et al. 1998; Hahne et al. 2000).The performance of cross-seasons BTES
is affected by various factors, such
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the intra-season and cross-season hydrogen exchange and storage are modeled in the ASM. Hence, the
utilization of hydrogen storage is optimized on a year-round level. Numerical simulations are conducted on the
| EEE 24-bus system. The simulation results indicate that seasonal hydrogen storage can effectively save the

Furthermore, a large body of research has been presented to enhance the performance efficiency of solar
thermal and PV systems. Solar energy availability is limited to a certain number of hours in a summer day and
few hours in winter time, bringing energy storage to the forefront as an indispensable complementary to every
solar energy-based application [23].

In the current era, national and international energy strategies are increasingly focused on promoting the
adoption of clean and sustainable energy sources. In this perspective, thermal energy storage (TES) is essential
in developing sustainable energy systems. Researchers examined thermochemical heat storage because of its
benefits over sensible and latent heat ...

It can be concluded that the solar energy cross-season heat storage mode can effectively alleviate the soil heat
imbalance and improve the heat performance coefficient of the heat pump. Discover ...

This system uses Fluent simulation software to perform research on the thermal storage and release
characteristics of the composite thermal storage system and the change law of the temperature field of the
thermal storage body. The results show that the new composite thermal storage system is technically feasible
with a67.29% system efficiency.

The soil-based energy storage effect has been evaluated with taking the soil heat balance as the objective. The
necessity of using the soil-based energy storage in the transition season has been discussed based on dynamic
performance analysis results. The results show that the average soil temperature in the single heating condition
risesto 16 ...

The invention relates to a domestic installation, namely, a cross-season energy storage pool. The cross-season
energy storage pool is characterized in that a container-shaped energy storage pool (2) which can contain
water is arranged, a waterproof insulation layer (10) is arranged around the container-shaped energy storage
pool (2) which can contain water, an energy accumulation ...

The effect of the available solar area on thermal energy storage is shown in Fig. 13. Fig. 13 (@) shows the
development over time of the average stored heat in the seasonal thermal energy storage for different thermal
storage capacities. Theinitial thermal energy storage inventory is 2.5 &#215; 10 6 kWh. It can be seen that the
inventory drops...

Hybrid GSHP systems compensate for the ground heat loss by providing additional heat into the soil. Energy
storage technology, such as solar energy storage, is commonly applied to store natural ...
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Review of aquifer, borehole, tank, and pit seasonal thermal energy storage. Identifies barriers to the
development of each technology. Advantages and disadvantages of ...

water tank and soil heat storage, and the system is stable and . ... Zhao, Y. (2018) Research status and
development prospect of solar energy cross-season heat storage heating technology ...

BTES uses a closed loop ground heat exchange system to store sensible thermal energy below ground in soil
or rock. ... with much of the injected heat lost throughout the charging season prior to reaching a ...

international low-carbon energy technology platform. In Proceedings of the strategic and cross-Cutting
Workshop "energy storage ...
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