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## 4474225625 MAJOR ARCHITECTURE
KEY WORD: ENTHALPY / DESIGN FOR ACTIVE BUILDING / COOLING LOAD / SENSIBLE HEAT / LATENT HEAT

SARIGGA PONGSUWAN [ AN ENTHALPY ANALYS!S FOR ARCHITECTURAL DESIGN SOLUTION FOR HOT

HUMID REGIONS.THESIS ADVISOR : PROF. SOONTORN BOONYATIKARN, Ph.D.. 244 pp. ISBN 974-17-3118-3.

In conjunction with the fact that Thailand is in a tropica! climate, building designs incompatible with this climate cause a massive use
of energy in ar-conditioned buildings. A factor that can lead to an improper design is the orientation of doors and windows to the prevailing wind
direction. Improper placement so that they receive winc with a high enthalpy level results in a massive use of energy for cooling. This research,
therefore, studied the influence of the factors varying the enthalpy level such as air heat, air humidity, wind speed, and wind direction, and
obtained enthalpy data for each of the 14 sampled provinces in order to define the appropriate orientation of doors and windows. This research
has the purpose of reducing the cooling load by understanding the enthalpy in the wind direction.

This research was accomplished using weather-data analysis from the Thai Meteorological Department by selecting
samples from provinces in each region that had sufficient data and coverage. A combination of mathematics, statistics, and computer
programs was used to interpolate more specific data. For the purposes of this analysis enthalpy is defined as the combination of
Sensible heat and Latent heat. The analysis was based on data conditions at 25 degrees Celsius and 50% relative humidity Studied
factors were air heat, air humidity, wind speed, and wind direction. The results of the enthalpy analysis were categorized into timeframes
that represented actual usage hours of buildings, which wauld lead o guidelines for designing buildings for occupation during different

hours of the day by emphasizing the appropriate orientation of doors and windows.

The research found that the energy loss in the buildings due 1o the opening of doors and windows was from heat, humidity, and wind
speed in the same direction. Hypothetically if there were no wind speed, the energy loss could be minimal. That said, the combination of wind
speed and wind direction can lead to the appropriate design for onientation of coors and windows. The direction that had the lowest average
energy 'oss the entire year v.ould be the most appropiiate direction to orient cioors and windows. Interpolating the data by hours found that
differant tmeframes had difierent amounts of energy loss. The timeframe that had the highest energy loss was between 8:00am — 4:00pm.
Trese hours the typical work hour in office buildings. The time that had the highest enthalpy from wind direction was between 8:00am — 4:00pm.
The other tmeframes were 5:00pm - 11:00pm and midnight to 7:00am. The following directions had the highest enthalpy for the Central region of
Thailand: the South, the South-west, and the South-east, respectively. For the Northem region: the South, the South-west, and the South-east,
respectively. For the North-eastem region: the South-west, the West, and the South, respectively. For the Southem region: the East, the North-
east, and the South-east., respectively. Between the hours 5:00pm-11:00pm, the energy was approximatety 80% of the usage during the peak
hours of 8:00am - 4:00pm between 12:00am - 7:00am was only 30. In order to reduce the energy usage, the orientation of doors and windows
wiil need to be in the appropriate direction—with low enthalpy. Directions that had low enthalpy between 8:00am - 4:00pm from smallest to
largest by region are: Central: East, North-east, and North, respectively. North: North-west, North-east, and East. North-east: South-east, North,
and East South: South, North-west, North.



