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Introduction 

From crop harvesting to customer consumption, the use of industrial 
refrigeration technology for food preservation is known to be an efficient and 
widely used technology. To ensure optimal safety and high-quality shelf life, 
the transport systems that operate these cold chain systems must maintain 
optimal food storage temperatures. The sustainability of cooling systems is also 
becoming more important due to their excellent food preservation properties. 
When considering the sustainability of a cold chain system, a total cost 
approach is required. Maintaining lower temperatures for food preservation, 
for example, may require more energy consumption, but it can significantly 
extend shelf life and reduce waste, resulting in high energy costs but low 
environmental costs. As a result, it has the potential to lead to a sustainable 
system. To generate cold air, the technology used in long-running cooling 
storage systems is primarily based on a vapour compression cooling system. 
A significant amount of electrical energy is required for the vapour compression 
cycle method. Energy consumption rises in particular if an appropriate energy-
efficient design is not implemented in the storage space.

Discussion

Refrigerators, which are important household appliances and are 
used as the most efficient method of storing food, account for a significant 
portion of electrical energy consumption in the home, accounting for 14-
19%. As a result, in a world where resource depletion and global warming 
are escalating, refrigerator energy efficiency has emerged as a critical issue 
in the efficient management of electrical energy in the home [1-3]. According 
to the findings of the study, improving the energy efficiency of household 
refrigerators can result in significant energy savings, and it was estimated that 
if environmentally friendly recycling designs and energy label policies were 
successfully implemented, they could save 6 TWh of energy per year. External 
temperature, enclosure, insulation, door opening time, and so on were chosen 
as parameters that affect thermal energy gain, and energy consumption was 
simulated from the point of design of the cooling chamber in order to organise 
and implement the proper efficiency measurement method for cold storage 
production facilities. In addition, using the results, a methodology for optimising 
energy consumption was developed.

conserve energy Traditionally, a method of improving hardware, a method 
by structure design, a method of statistical data analysis and a method 
of reflecting it in design have been used, but recent research papers have 
reported a prediction method based on machine learning. In 2016, AlphaGo, 

developed by Google's (Menlo Park, CA, USA) Deep Mind, defeated Lee Se-
dol (9th Dan) in Go. Following the century's confrontation, all industries paid 
close attention to deep-learning-based artificial intelligence, and numerous 
experiments were conducted to apply it to industries in each unique field. 
This is also being attempted in the food storage and transportation cold chain 
industry. In the past, a mechanical method of simply controlling the frequency 
of the compressor to reduce power consumption was used to reduce energy 
consumption of cooling storage, but Kim presented a report that aimed to 
reduce the power consumption of refrigeration equipment by using machine 
learning techniques based on data obtained from the IoT and thus reduce the 
carbon energy footprint for food retailers [4,5]. The temperature measured by 
connecting digital sensors was transmitted to a cloud server via a wireless 
network to implement this method, and it was demonstrated that optimal 
operating conditions could be created through machine learning of cloud data.

Conclusion

Artificial intelligence will be capable of not only optimising energy 
consumption in food refrigeration stores, but also of maintaining food 
quality. Through a review of numerous papers, researchers investigated 
whether artificial intelligence could be used to solve the problem of microbial 
contamination that may occur during the cold chain process. Several techniques 
for obtaining cold chain system data were summarised in the review, and 
several suggestions about the possibility of using artificial intelligence in cold 
chain break analysis were made based on the data obtained in this method.
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