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As shown in Fig. S2, to test the cold energy storage performance of the phase change cold storage material, a
fruit freezing experiment divided into two groups was designed. Specifically, two insulated boxes (5 L, China)
were numbered and one was filled with 500 g of strawberries and the other with 500 g of strawberries and 900
g of SSD-BCKN3.

The energy efficiency of cold storage devices depends primarily on the selection of cold storage materials,
which is crucial for ensuring effective cold storage [25, 26].Typically, cold chain transportation implemented
by cold storage includes three main parts: pre-cooling, refrigeration, and refrigerated transport [27].Among
them, refrigerated transport is crucial, ...

Using PCM to store and release energy will effectively reduce the temperature fluctuation in the process of
food storage and transportation and reduce the loss of food caused by the lack of power support. However, at
present, the research of phase change cold storage is mainly focused on the application of phase change
material cold release ...

Furthermore, the energy storage mechanism of these two technologies heavily relies on the area’s topography
[10] pared to aternative energy storage technologies, LAES offers numerous notable benefits, including
freedom from geographical and environmental constraints, a high energy storage density, and a quick response
time [11].To be more precise, during off ...

Phase change energy storage technology can reduce temperature fluctuations during food storage and
transportation, but there is a lack of research on cold storage capacity and efficiency considering the energy
consumption of refrigeration units this paper, the experimental platform of the phase change cold storage
module for the refrigerated container ...

A PCM is typically defined as a material that stores energy through a phase change. In this study, they are
classified as sensible heat storage, latent heat storage, and thermochemical storage materials based on their
heat absorption forms (Fig. 1).Researchers have investigated the energy density and cold-storage efficiency of
various PCMs[[1], [2], [3], [4]].

3 58 alongside with large mechanical power required to drive the seawater pumps. With the projection of
world LNG trade 59 from about 1.53&#183;1011 tonnes in 2012 to about 3.70&#183;1011 tonnes in 20402
[4], the wasted cold energy released during the 60 regasification process could be meaningfully reused and
monetized by LNG plants operators. 61 Various processes to recover ...

In addition to the studies for cold energy storage, release and transport, the energy efficiency of the entire
secondary refrigeration system is certainly one of the concerns for investigation [[68], [69], [70]]. It is
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suggested that the system should have a favorable coefficient of performance (COP), hence the system COPs
using different types...

Analyzed the efficiency and energy release process of cold storage plates in temperature-controlled containers,
providing insights into their effectiveness in maintaining optimal conditions. Ray et al. [75]. Heat Transfer
Analysis. Explored the cooling performance of portable cold storage boxes using different phase change
mediums, offering ...

The cold energy storage/release and transient response performance of DSSNK5-SAP were tested, and the
application experiment of fruit preservation was also carried out. ... Properties and encapsulation forms of
phase change material and various types of cold storage box for cold chain logistics: a review. J. Energy
Storage, 55 (2022), Article ...

Phase change cold storage, as an emerging low-temperature control strategy, is widely used in the food and
drug cold chain due to its green, environmentally friendly, and low energy consumption [7].Phase change cold
storage utilizes phase change materials (PCMs) to store cooling energy by harnessing the latent heat released
during their transition from solid ...

Ice plates, widely used in food cold chain refrigeration transportation, involve challenges such as long cold
storage time and low efficiency in use. This study establishes a mathematical model for ice plate cold storage
and release. It analyzes the influence of fin setting position, distribution, and size on the cold storage and
release characteristics of non-uniform ...

Thermal energy storage (TES), also commonly called heat and cold storage, al-lows the storage of heat or cold
to be used later. To be able to retrieve the heat or cold after some time, the method of storage needs to be
reversible. Fig.1.1 shows some possible methods; they can be divided into physical and chemical processes.
Fig. 1.1. Possible ...

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 selection of cold storage materials plays a vital role in ensuring the energy efficiency of cold storage
devices [22], [23].To achieve efficient cold storage in various scenarios, it is crucia to prioritize the
development of materials that possess a suitable temperature range (TR) and high cold storage density [24],
[25] genera, the cold chain for perishable products ...

Latent storage uses the phase change of a material to absorb or release energy. Thermochemical storage stores

energy as either the heat of a reversible chemical reaction or a sorption process. ... due to the limited number
of cycles and the decline in the prices of competing battery storage (Box 6.5). ... It contains 200 million m3 of
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Conventional LNG vaporizers release cold energy to sea water or ambient and it also consume power to
operate pump or compressor. Additionally, the temperature of heat sources is decreased after re-gasification
process. ... TanH, Li Y, Tuo H, Zhou M, Tian B (2010) Experimental study on liquid/solid phase change for
cold energy storageof ...

CTES technology generaly refers to the storage of cold energy in a storage medium at a temperature below
the nominal temperature of space or the operating temperature of an appliance [5].As one type of thermal
energy storage (TES) technology, CTES stores cold at a certain time and release them from the medium at an
appropriate point for use [6]. ...

Make full use of peaks and valleys, store cold energy at night, release cold energy during the day, reduce
energy consumption and save operating costs. 4. Traditional vapor compression refrigeration is prone to cold
chain disconnection when the refrigeration equipment suddenly fails. ... The cold storage box is composed of
three parts: thermal ...

Even though each thermal energy source has its specific context, TES is a critical function that enables energy
conservation across al main thermal energy sources [5] Europe, it has been predicted that over 1.4 &#215; 10
15 Wh/year can be stored, and 4 &#215; 10 11 kg of CO 2 releases are prevented in buildings and
manufacturing areas by extensive usage of heat and ...

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 ...
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