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Abstract
Air conditioning systems are among the highest energy-consuming components in buildings,
particularly in hot-humid climates such as Thailand, where cooling demand continues to rise. The
economizer system-introducing outdoor air with lower enthalpy to reduce cooling loads - has gained

attention as a potential energy-saving measure. However, its application in humid climates remains
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challenging due to high relative humidity. Therefore, the objective of this study is to assess the feasibility
and energy-saving potential of economizer applications in Thailand by analyzing suitable climatic conditions
and time periods, and to provide insights for practical design and implementation. This study utilized daily
weather data during the winter season between 2024 and 2025, obtained from representative stations in
five regions of Thailand: Chiang Rai (North), Nakhon Phanom (Northeast), Lopburi (Central), Nakhon Nayok
(East), and Prachuap Khiri Khan (South). Three time periods were analyzed: full day (24 hours), working hours
(08:00 - 17:00), and nighttime (20:00 - 06:00). The hourly enthalpy calculations indicated that suitable
conditions for economizer operation occur when the enthalpy is below 50.465 kJ/kg and the outdoor air
temperature ranges between 20 and 28.7 °C. Based on this criterion, the number of hours in which outdoor
air could be utilized varied across regions; for example, Nakhon Phanom recorded 432 h/year (all-day
period), Nakhon Nayok 279 h (Office time), and Lopburi 157 h (Night time). Furthermore, the energy-saving
potential analysis indicated that Lopburi and Prachuap Khiri Khan achieved the highest absolute reductions,
whereas Nakhon Nayok exhibited the highest percentage savings (12.56%) despite the smaller actual
reduction. In contrast, the southern region showed the lowest savings proportion (0.27 - 2.5%), even though
energy consumption was relatively high during certain periods. In summary, the implementation of
economizers in Thailand exhibits varying potential depending on region and time period. Appropriate
selection based on local temperature and humidity conditions can enhance system performance and

support the development of sustainable energy-efficient buildings.

Keywords : Air conditioning system, Low-Enthalpy, Energy saving
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