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Abstract

Phase change materials (PCM) are used as thermal energy storage in various agricultural sectors. In greenhouses, PCM
help stabilize the growing environment by absorbing excess heat during the day and releasing it at night. Similarly, in
solar dryers, these materials store energy during sunlight hours and release it after sunset, extending the effective drying
time of agricultural products. PCM use in water purification systems, such as solar distillation, ensures a continuous
supply of clean water by storing heat and maintaining the distillation process during non-sunlight hours. Additionally, in
the cold chain for transporting food products, PCM maintain optimal temperatures, preventing premature spoilage and
preserving product quality. These applications offer significant thermal benefits, such as reducing temperature
fluctuations and enhancing energy efficiency. From an environmental perspective, PCM reduce the reliance on fossil fuels
and lower emissions by harnessing stored solar energy, contributing to agricultural sustainability. The future prospects of
PCM in agriculture are promising, with ongoing research focused on improving the thermal properties of these materials
(enhancing heat storage capacity, reducing supercooling effects, and improving thermal conductivity) while lowering
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costs. It is expected that with the resolution of current challenges, PCM will play an even greater role in optimizing energy

use and supporting sustainable agricultural development.

Keywords: Phase change materials, Sustainable development, Agriculture, Clean water, Food products transportation
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