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Abstract : This research explores the potential of Desiccant Coated Fin Tube Heat Exchangers (DCFTHE) to enhance indoor air

quality, energy efficiency, and reduce microbial pollutants in air conditioning systems. Using silica gel as a desiccant,
DCFTHE decouples sensible and latent heat loads and utilizes low-grade thermal energy, offering an alternative to
traditional systems. Two dynamic models and AI/ML approaches (ANFIS, KNN, ANN, PCA, and PINNs) are
developed for performance prediction and optimization. Experiments show a maximum moisture uptake of 0.345 g/g for
silica gel. The integration of phase change materials (PCMs) with DCFTHE is also studied, with Palmitic acid showing
the highest thermal energy storage effectiveness. This research paves the way for novel DCFTHE designs and broader
applications, including renewable energy integration.
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