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A Simulation and Analysis of Airflow in an Energy-Efficient Home
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ABSTRACT

This study is simulated and analyzed the airflow in an energy efficient home. It
studies the airflow through openings and analyzes the impact of factors and different airflow
rates that affect the indoor air quality in an energy efficient home. The simulation was
performed using CONTAM software to create the model for airflow simulation. The case
study used a drawing of an energy efficient home which is a two-story home with area of
130 m®. The airflow rate was set at 0.8 m/s and a home is located in Bangkok. The study
compared the acceptable airflow rate with Ministerial Regulation No. 33 and No. 39. In this
study, there are three cases for analyzing airflow phenomenon. These include (1) Simulation
of all closed airflow paths, (2) Simulation of opened opening flow paths, and (3) Simulation
of all opened opening flow paths. Results from the study are found that in the case of closed
all airflow paths has airflow rate from air leakage area at low airflow rate about 0-0.9
m°/hour that is not accepted according to the criteria. In the case of opened the window flow
path is found that the bedroom 3 in the 2™ floor that has more than one opening has better
airflow rate than the criteria. It can get air change rate per hour more than 581 m®/hour. In
the case of all opened airflow paths found that an air change rate per hour of any zone is
better than other cases, and mostly pass of criteria except in the kitchen and bathroom. The
simulation was performed to improve the airflow rate by changing the position of window in
the kitchen, then the airflow rate able to pass the criteria. In bathroom, the best way to
improve the airflow is to open the door about % of all openings, then it increases airflow rate

and trend to have better airflow when open the door in bathroom.
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