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ABSTRACT TEF3S261

In high density urban areas; such as 3angkok, row houses are the mosi popuiar
building type used for living and trading, since they are able to response the functional
requirement for living. On the other hand, from the climatic viewpoint, row houses are much
more inferior to other types of buildings, especially the potential of ventilation. In many
cases, the users can not get the maximum benefit from the building’s openings because of
pollution and obstructions such as commercial advertising panels, curtains or even furniture
settings. Moreover, in such high density areas, surrounding buildings can be obstructions
themselves. As a result, there is a lack of sufficient wind speed for ventilation in row houses.

This study tries to provide another alternative wventilating technique, namely
downdraught ventilation in application to a row house. Downdraught ventilation is the
behavior of air movement which flows in a downwards direction due to air pressure
difference. In order to create this downdraught effect, the building needs 3 important
components consisting of wind catcher, wind tower and flow path.

Previously, the paper presented a preliminary study of general configurations of the
wind catcher and its relative factors, which influence the efficiency of ventilation. The size
and location of the inlet-outiet area and the tower, the depth and height of the building and
the techniques used for air dissipation are all parameters that have been studied. All case
studies have been investigated by using 3 methods: by 2 dimensional models on a flow
visualization table, computer simulation (CFD) and 3 dimensional models in wind tunnel.

The previous conclusions are: the wind catcher with the lean roof can direct the

airflow to the occupancy level better than the flat one. Besides, placing the outlet openings
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at the normal level (wind catcher type 3 and 6) is able to create the simplest flow pati,
which resulted in better airflow performance. In addition, reducing the size of the inlet area,
wind tower or outlet area produces lower air volume and air velocity in the room for the flow
rate is determined mainly by the smallest area, either the inlet or the outlet. In the next
experiment, when the given room depth is greater, the average wind speed in the roor iz
lower accordingly, because of the greater friction loss along the flow path.

For multi-storied buildings, to achieve vertical balancing the inner tower openings
should be proportionally decreased on lower floors. In practice, having equal areas of inner
openings on each floor is more appropriate, from a functional aspect. Furthermore, to
operate all openings in the building by separating air supply, floor by floor, increases the
wind speed on the desired floor due to the smaller occupied volume compared with the
volume of air supply.

Following the results of the analysis, the final part of this study presented 3 different
types of row house design which were integrated with downdraught ventilation. The
following recommendations can be summarized from the study:

1. Consider the site’s wind conditions, which are the wind speed and prevailing wind
around a building, since the effectiveness of downdraught ventilation mainly depends on
natural wind. If the satisfying wind speed is available, the efficiency of downdraught is better
as well. Apart from that, the level of the wind catcher is one of the most important criteria
also. Generally, the level of the wind catcher should be higher than all surroundings in order
to capture the higher wind speeds above the roof’s level.

2. Row houses which are higher than 3 stories or 3 times longer than their width
should be provided with up to 2 sets of wind catchers and wind towers. From the first
alternative design, there are 2 sets of wind catchers, each one serving 2 floors. In this case,
each wind catcher is able to provide a greater quantity and better balance of air on each
floor.

3. In all case studies an average wind speed in the floor space is about 30% of the
original wind speed. Using the Beaufort Wind Scale as a standard, it was found that the
calculated floor wind speed in buildings, located in Bangkok, was too low to be effective,
simply because the original wind speed was low. However, in some parts of Thailand, such
as the south, where average wind speed is higher, row houses that include downdraught

ventilation are able to provide more air movement than those without.
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4. Manage the functional area in a row house in order to get the most advantage from
natural ventilation. Solid objects such as partitions, furniture and stair cases should be
placed where they are least likely to obstruct airflow.

In the end, even the effectiveness of downdraught ventilation can not provide
comfortable thermal ventilation for dwellings all the time. However, integration downdraught
ventilation with mechanical ventilation does have the petential to improve intemal conciifions,

supply purified air for maintaining air quality and meet ventilation health requirements.



