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Abstarct

Commercial buildings and public buildings that are air-conditioned have not paid much
attention to air ventilation and indoor air quality (IAQ). Closing ventilation systems was perceived
as a method of a reduction of air-conditioning loads and building energy consumption.

Consequently, the IAQ tends to be poor, affecting human health residing in a buildins.

This research aims at analyzing appropriate air ventilation systems that suit buildings
located in a hot and humid climate such as Thailand. The study consisted of two main parts. The
first paid attention to a survey of the IAQ in various indoor areas of five categories of commercials
and public buildings, including academic institutions, retail stores, hotels, hospitals, and office

buildings. The surveys were conducted for three of each, with a total of 328 areas of 15 buildings.

The second part of the study emphasized on using the TRNSYS software to simulate and
compare energy consumption and effectiveness for indoor air quality of five types of dedicated

outdoor air systems (DOAS) co-installed in central air-conditioning systems.

The survey of the IAQ showed that most commercial buildings neglected their ventilation
systems. Leakage air circulated in buildings without proper treatment of outdoor air units. That
affected the IAQ, especially on the accumulation of carbon monoxide (CO), carbon dioxide (CO2),
PM10, PM2.5, etc. When probing on particular areas in buildings, the surveys showed that 68
percent of the total posed at least one problem of the IAQ while 28% and 3% of the total posed
at least two and three IAQ problems, respectively. The survey also showed that 35.1 percent of
the surveyed area had a concentration of PM10 higher than the guidance of the Royal Thai
Department of Health. The CO2, PM2.5, and formaldehyde also excessed the limit at 23.8%, 8.8%,
and 8.5%, respectively.

The second part of the study demonstrated that air-conditioning systems equipped with
the DOAS for air ventilation could efficiently control the condition of the indoor air and sufficiently

provide a building with good IAQ. Simulation results showed that the DOAS could maintain space

temperature at the set point of 25°C. At the same time, relative humidity was around 50%

complying with the Thailand and international standards for the indoor air-conditioning.
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Even though the use of the DOAS requires additional pieces of equipment, they could
effectively handle latent loads and part of sensible loads. That results in smaller air handling
units as well as an investment. Considering the cost-effectiveness of the investment on the DOAS,
the total cost of a whole air-conditioning system could be 5-15% higher, but its energy cost would

reduce by 10-20%. As such, a net present value is lower.

When increasing the temperature by 1°C from the set point of 25°C, the simulations
showed that the energy consumption of an air-conditioning system without the DOAS would be
lower around 6-7%. However, the increased temperature setpoint affects the increase of the
relative humidity. As a result, the degree of human thermal comfort is lower. For the system with
the DOAS, the 1°C -increase of the temperature would reduce the energy consumption by 1-4%

but maintain the relative humidity at the standard level at 50-55%.

Keywords: air conditioning, air ventilation, dedicated outdoor air system, DOAS, thermal

comfort, indoor air quality, IAQ, energy efficiency, TRNSYS
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