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1/a'& ARASL 5 $A&AA5)98 @)

9) oldy o, AFVZAYE. HEE A}, 1997
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11) Terry S. Boutet , Controlling Air Movement, McGraw-Hill Book
Company, 1987, p.141
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ABSTRACT

A Study on the Window Opening Characteristics
for Natural Ventilation in Apartment Houses

Kim, Wan-Ki

Dept. of Architectural Engineering
The Graduate School

Chung-And University

Advised by prof. Rhee, Eon-Ku, Ph. D.

Recently, the trend of energy consumption in Korea indicates that the
demand of cooling is rapidly increasing. Especially, in apartment
housing the distribution rate of air-conditioner exceeds 30%, which
creates serious concern regarding peak-demand of electricity supply.
Consequently, natural cooling strategies are considered in apartment
design, and the natural ventilation is regarded as the most appropriate

solution among them.

This research tries to identify the most influential factors which
affect the performance of natural ventilation. These factors are
compared with each other in terms of ventilation effectiveness, when

they are applied in design.

The result of the study can be summarized as follows

1) The analysis of climate in seoul says that the possibility of natural
cooling, which can be achieved by natural ventilation, is about 20% in
June, and 26% in July and August. However in September, the

possibility is about 4%, so there is little chance in September.
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2} According to the wind direction, the performance of ventilation is
very different at each rooms and some rooms are likely to show poor
performance. The performance of ventilation is very different with the
pattern of opening methods in that sliding windows, which have been
used in existing apartment housing. And proper method of openings can

improve the performance of ventilation

3) The result of the visualization simulation reveals that among other
design factors that affect the ventilation performance, expansion of the
effective open area via changing window type, do much improve
ventilation performance. So it can be said that the effective open area
of the window 1is the most important factor that effect on the

performance of ventilation.

4) In accordance with the wind tunnel simulation results, which
varied the condition such as wind speed, wind direction, and opening
method, if the effective open area is same, a sliding window and a
projected window are the most advantageous type among others,
because those types of window guarantee sufficient quantity of

ventilation and induced little deflections in varied simulations.

5) Sliding window could ensure sufficient quantity of ventilation and
shows little deflections in varied wind direction simulation, but it made
big deflection in varied wind speed simulation and it has a weakness

that the only 50% of window area can be openable.
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6) According to the simulation results that varied wind speed and
opening method, projected window guarantee sufficient quantity of
ventilation and induced little deflections, but it showed hig deflection in
the simulation that varied wind direction because the projected part of

the window could lead or block the wind.

As a consequence, when the projected windows are designed,
designer must consider the prevailing wind direction, opening method
and position arranging. And to promote effect of ventilation, such as an
alternative plan of sliding window, which has been used in apartment

housing up to now, must be considered.

Natural ventilation is a kind of natural cooling method which is up to
outside weather condition and behavior of a resident. As a results of
this study, the possibility and the need of natural ventilation is
sufficient  And to use the maximum effect of natural ventilation, an
alternative plan that changing the window type which has been used
uniformly, must be considered, and basic study at the early stage of

design, must be accomplished.
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