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As aresult of these factors, it is very challenging to calculate the virtual energy storage (VES) capacity of ACs
using simulation software. Besides, the physical-based modeling provides higher accuracy in energy
prediction [9]. However, principle-based techniques are time-consuming and unclear due to alack of accessto
the design ...

Cold energy storage is one of the most efficient and feasible methods to improve the energy efficiency,
operation flexibility, and system robustness of cooling processes [6]. It offers the opportunity to balance the
gap between the energy supply and demand. By production and storage of cold energy using the low-cost
off-peak electricity and ...

The industrial cold stores can act as thermal energy stores that can store the energy as passive thermal energy.
The cold stores have intentions to contribute with flexible consumption but need some knowledge about the
potential. By cooling the cold stores and the goods further down when the energy is cheaper, there is a
potential of an attractive business...

This paper proposed the coordinated control of a virtual energy storage system (VESS) consisting of 21
residential buildings with 168 apartments. All these apartments are equipped with a 1.5 kW continuous power
air conditioner and a 3 kW/2.5kWh battery energy storage system (BESS). No building has photovoltaic
modules on the roof.

Li et a. [7] reviewed the PCMs and sorption materials for sub-zero thermal energy storage applications from
-114 &#176;C to 0 &#176;C. The authors categorized the PCMs into eutectic water-salt solutions and
non-eutectic water-salt solutions, discussed the selection criteria of PCMs, analyzed their advantages,
disadvantages, and solutions to phase separation, ...

The simulation results reveal that virtual energy storage has a positive significance in reducing the capacity of
energy storage equipment. Jin et al. (2017) considered the characteristics of virtual energy storage and
battery-coordinated operation and proposed a control strategy for stabilizing the power fluctuation of a
microgridtieline ...

Cold energy storage technology using solid-liquid phase change materials plays a very important role.
Although many studies have covered applications of cold energy storage technology and introductions of cold
storage materials, there is a relatively insufficient comprehensive review in this field compared with other
energy storage technologies such as ...

Global cold demand accounts for approximately 10-20% of total electricity consumption and isincreasing at a
rate of approximately 13% per year. It is expected that by the middle of the next century, the energy
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consumption of cold demand will exceed that of heat demand. Thermochemical energy storage using salt
hydrates and phase change energy storage using ...

These air conditioners provide virtual energy storage without compromising thermal comfort [10, 11]. 1.1. ...
the EN 1SO 7730 thermal comfort standard recommends that the air temperature of a residential home is 20
&#176;C in cold seasons and 26 &#176;C in hot ones. However, each end-user can choose the reference
temperature to hisliking to improve ...

Recently, the fast-rising demand for cold energy has made low-temperature energy storage very attractive.
Among alarge range of TES technologies, approaches to using the solid-liquid transition of PCMs-based TES
to store large quantities of energy have been carried out in various cold applications [1].Researchers" attention
has recently centred on ...

Building integrated photovoltaic (BIPV) is one of the most efficient ways to utilize renewable energy in
buildings. However, the stochastic characteristic of PV power generation and load challenges the optimal
dispatch of the BIPV. This paper proposes an optimal scheduling strategy of BIPV microgrid considering
virtual energy storage (VES), which intends to further improve. ...

The cold thermal energy storage (TES), also called cold storage, are primarily involving adding cold energy to
a storage medium, and removing it from that medium for use at a later time. It can efficiently utilize the
renewable or low-grade waste energy resources, or utilize the night time low-price electricity for the energy
storage, to ...

The aggregator energy storage in this example can be divided into two categories:. traditional chemical energy
storage and virtual energy storage of data centers and buildings. Compared with chemical energy storage,
virtual energy storage is not only more flexible, not limited by specific equipment, and more environmentally
friendly.

Abstract--Energy storage can play an important role in energy management of end users. To promote an
efficient utilization of energy storage, we develop a novel business model to enable virtual storage sharing
among a group of users. Specifically, a storage aggregator invests and operates the central physical

This paper forms a Virtual Energy Storage System (VESS) and validates that VESS is a cost-effective way to
provide the function of energy storage through the utilization of the present network assets represented by
flexible demand. ... Model of domestic refrigerators In order not to undermine the cold storage function of
each refrigerator, a...

The knowledge gaps for cold storage in the LAES system is indicated in the above literature review: (1) cold
storage with packed bed is cost-effective, but there is a large temperature gradient inside the packed bed,
leading to exergy destruction and a lower round trip efficiency; (2) cold storage with fluids is promising to
overcomethe....
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The use of renewable energy sources is growing rapidly, but this also means that there are more unknown
variables and fluctuations in power and voltage. Virtua energy storage systems can help in solving these
issues and their effective management and integration with the power grid will lead to cleaner energy and a
cleaner transportation future.
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The research takes whether to consider playing the virtual energy storage characteristics to participate in the
system regulation as a variable, and conducts optimization simulation of the electric-thermal integrated energy
system under different scenarios, and the results show that under the condition of ensuring certain stability of
power ...

Zhu et al. [28] constructed a virtual joint energy storage system integrating power and heat storage, and
integrated the VES model into the energy system scheduling model, whose joint VES system can not only
arrange electric vehicle charging according to the vehicle driving rules, but also regulate the indoor
temperature of the building within ...

5. Conclusion. In this paper, an aggregation of ACs are utilized to provide ancillary services to the grid. Based
on the proposed virtual energy storage model and minimum on/off time requirements, the storage power
output limits and ramp rate limits are calculated, and a priority-based control strategy is developed to
mani pul ate the power consumption of ACs.

Preservation of perishable food produce is a maor concern in the cold chain supply system. Development of
an energy-efficient on-farm cold storage facility, hence, becomes essential. Integration of thermal storage into
a vapor compression refrigeration (VCR)-driven cold room is a promising technology that can reduce power

consumption and act asathermal ...
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