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Abstract

The aim of this research is to develop an algorithm in order to predict the
effectiveness of openings in naturally ventilated agricultural buildings. The method is
based on distorted scale theory with the Buckingham Pi Theorem to determine the
relationship among the nondimensional parameters. In this work, we choice Reynolds
number (Re), wind angle incidence (f), ratio of height to width (h/l), and roof slope (q )
as nondimensional parameters. Model validation was conducted in a wind tunnel
using a scaled model under an isothermal condition. During the experiments, wind
angle incidence varied from 10 ~ 90°, wind velocity varied from 1.5 ~ 4.5 m s™, ratio
of height to width varied from 1~1/3 and 1/2~1/6 and roof slope varied from 10 ~30

9% . To compare the opening effectiveness between different types of natural

ventilation system, one sidewall openings (SP) and one covered ridge with sidwall
openings (CRSP) were chosen as the scaled models. To understand the opening ratio
and effectiveness, the relationship between height with width of the CRSP type was
set at 1~1/3 and 1/2~1/6.The nondimensional equation of opening effectiveness (E)
The experiment reveals that the opening effectiveness of CRSP type is better than that
of SP type. This work will offer the designers the practical information to improve the

quality control of microclimate in the livestock buildings.
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