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ABSTRACT
TE139768

Presently, electrical power consumed by air-conditioner, used in the building to
produce confort zone, is dramatically increase. The natural ventilation is an alternative to
reduce the air-conditioner usage. The thesis focuss on a tall residential buuildinrg which
having low metabolic level activities. Consequently, the ventilation is able to produce comfort
zone effectively without air-conditioner required.

The design of opening and wingwall can enhance ventilation efficiency in the existing
tall residential building to achieve comfort zone in very fioor. There are 2 factors to be
determined in the designs (1) air-change rate, which able to exhaust dust and odor as well as
refresh the healthy air into the building and (2) Equatorial Confort Index, ECI, which is
considered during February to September, the summer and raining season of Thailand. This
research examines both factors in bedrooms during 22:00 - 06:00 (8 hours) and in living-
dining rooms during 06:00 — 22:00 (16 hours) based on their utilization period. While kitchens,
restrooms and circulations are not examined due to the short utilization period.

This thesis consist of the study of ventialtion principle, comfort zone and wind
chracteristics on the tall building which are carried out from Meteorological Department data -
dry temperature, wet temperature, relative humidity and wind velocity — collected in hourly
basis since 2534 - 2543 (years). Lumpini Place Watercliff is selected as the case study. Hot-
wire anemometer and wind tunnel of Architecture Faculty (KMITL) are used as the experiment
equipments as well as |I-Deas version 6.0 is used as simulation application. The building
models (scale 1:50) are composed of measureable floor sandwiched by upper and lower

psudo floors to demonstrate the “tall" building circumstance. The measurement points for the
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anemometer are designated to be 2 meters resolution. The data of wind characteristics are
gathered at 0.9 meter from floor-level for living area, dining room, kitchen and restroom and
0.5 meter from floor-level for bedroom at 3 external wind directions generated from South,
South-west and West. The gathering intemal wind magnetudes are normalized by the
magnetudes of generating external wind to be the ratios (%) of intemal and external wind
magnitude. Simulation of wind direction in the building from various altemative designs of
opening and wingwalls is carried out by I-Deas 6.0 to achieve the best air-change rate based
on ventialtion principle. After that, the extemal wind magnitudes at every floor are calculated
in hourly basis, derived from the Meteorological Department data at reference levels.
Consequently, the intemal wind magnitudes at every floor are figured out by the calculated
values of intemal and external wind ratios. Next step, ECI of every position in every floor is
carried out by hourly basis to compare with the comfort range of 25.5 ~ 27.7 degree celcius.
The intemal air-change rate also be carried out to compare with the suitable recommended
air-chage rate of 4 air-change/hour for bedrooms and living rooms and 13 air-change/hour for
kitchens.

By determining outcomes of the intemal wind magnitude from various designs of
opening and wingwalls, the suitable designs are selected to achieve the comfort range of ECI
and suitable air-change rate.

The experiment result of every position in every floor reveals that the altemnative
design with opening can increase the interal wind magnitude around 100 — 300% from the
existing design without any altemnatives. By addition of wingwalls, the intemal wind magnitude
can incerase around 200 - 400%,

The proposed design having appropriated position of opening and wingwalls can
achieve the comfort zone of ECI at least 95% of considerable hours as well as can achieve the
suitable air-change rate at least 90% of considerable hours. The analysis of un-achievable
hours shows that the external wind magnitude are nearly to zero which the improvement of
internal wind magnitude is impossibie. Altemnatively, electical fan can be introduced to
enhance the intemal wind magnitude resulting £CI reduction to achieve the comfort zone. In
the leeward area of the building such as Unit C & D, the intemal wind magnitude are few
especially the 3 bedrooms of both units having only one possible opeing. Consequently,
opening and wingwall are able to incerase a few magnitude of internal wind. The electical fan

is strongly recommended to enhace these leeward units.





