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This thesis investigates the potential of a Desiccant Coated Heat Exchanger Air
Conditioning (DCAC) system to reduce energy consumption in Vapor Compression Air
Conditioning (VCAC) systems, specifically in a convenience store at Suranaree University
of Technology, Nakhon Ratchasima. The DCAC system employs desiccant materials to
coat both the condenser and evaporator coils, enabling effective humidity control by
reducing air moisture content. This study compares the DCAC system with a traditional
VCAC system, which lowers the evaporator coil surface temperature below the air's
dew point to condense moisture. A mathematical model was developed using MATLAB
and REFPROP to evaluate the performance of the DCAC system in a 95-square-meter
convenience store. The study determined that the cooling load required for the
simulated store was 24.27 kW. Under the ambient conditions of Nakhon Ratchasima
Province, the DCAC system achieved an evaporation temperature of up to 15 °C,
resulting in a maximum coefficient of performance (COP) of 7.25, which is 38.1% higher
than that of the VCAC system. Additionally, the DCAC system consistently exhibited a
higher COP across all ambient conditions while maintaining thermal comfort. An
analysis of mode switching times revealed that under low ambient humidity (11.9 g/kg),
the optimal switching time was 10 minutes, whereas under high humidity conditions
(21.2 g/kg), the optimal switching time was reduced to 3 minutes. The annual energy
consumption analysis indicated that the DCAC system could reduce energy usage by
up to 29.2% in December and by a minimum of 21.5% in April, with an average annual
energy savings of 25%. A limitation of this study is that it did not include an economic
feasibility assessment, which is necessary to fully assess the long-term cost-

effectiveness and investment value of the DCAC system.
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