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Abstract
Green processing technologies are essential for reducing energy intensity, environmental emissions, and quality degradation in dehydrated food systems. Refractance Window Drying (RWD) is an emerging conduction-based drying technique that enables efficient moisture removal through a thin infrared-transparent polymer film, typically Mylar, in contact with circulating hot water (≈85–98 °C). Heat transfer occurs predominantly through conduction, supplemented by infrared radiation transmission, resulting in high heat flux and rapid evaporation at relatively low product temperatures (<70 °C). In recent years, RWD has been integrated with various auxiliary energy sources to further improve process efficiency and performance.
Compared with conventional hot-air and freeze-drying methods, hybrid RWD systems exhibit significantly lower energy consumption and operational costs while better preserving color, flavor, and bioactive compounds. Their scalability and compatibility with renewable heat sources further enhance environmental and economic sustainability. Moreover, reduced drying times increase processing throughput and minimize microbial degradation, thereby improving food safety and extending shelf life.
These findings highlight hybrid RWD as a sustainable drying technology that aligns with modern objectives of resource efficiency and clean food processing. Overall, RWD represents a promising green technology for producing high-quality dehydrated food products. Future research should focus on process optimization, hybrid system integration, and large-scale industrial applications.
