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ABSTRACT

The basic purpose of air conditioner is to provide a comfortable and sufficient indoor air quality. By the same time,
the energy consumption of air conditioner must be concerned. Human comfort is defined as the appropriate range of
temperature and humidity under the sufficient volume flow rate of outdoor air ventilation. However, normal split type air
conditioner is controlled by temperature sensor only. The humidity control becomes indirect function of the air conditioning
process. This research work proposed the test result and assessment method for the split type air conditioner for an example
office room. The test result showed the influences of the number of people and amount of ventilation air flow on the room
cooling load. The increment of this cooling load decreases the ability of humidity control. In this study, the amount of
ventilation air flow is more significant than the number of people. The wall type ventilation fan is selected because of
readily available in the market and economic reason. However, the amount of air flow is normally larger than standard
requirement. Heating load calculation in this case shows the highest heating load is from ventilation. The second is from
interior structure and the third is from exterior structure. The air conditioner has constraint on temperature and humidity
control. This can be evaluated from the sensible heat transfer and latent heat transfer principles. Regarding the difference
between the supply air temperature and the room air temperature is from 15 to 27 deg F, the air conditioner has the
controllability for the sensible heat ratio from 0.55 to 0.99. In this study, the 9,000 BTU/hr with 300 CFM air flow rate
air conditioner and the 20 deg F temperature difference between the supply air temperature and the room air temperature
has room sensible heat ratio at 0.73. When the air conditioner works at the same time with ventilation fan, the room
sensible heat ratio is at 0.50. That means that the air conditioner cannot be used to control the humidity. Therefore, for the
effective design of air conditioner, the amount of airflow for ventilation must be carefully designed and selected. The
volume flow rate must be sufficient and comply with standard and regulation but not too high. The volume flow rate must
be accounted for cooling load calculation for the selection of the appropriate air conditioner.

KEYWORDS: air conditioning, humidity control, Psychrometric chart
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