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Abstract

A Study on the Amount of Ventilation
Required According to the Shape of
Confined Space and Species in a

Confined Space

Objectives : Currently, KOSHA GUIDE suggests that the required
amount of ventilation before working in a confined space is b times the
volume of the enclosed space. However, through a investigation for
fatal accidents, it was confirmed that the required ventilation amount
for some enclosed space was more than 9 times the volume of the
enclosed space. Therefore, it is necessary to review the amount of
ventilation required before working in an enclosed space according to
the shape of the enclosed space. This study aims to evaluate the
required ventilation amount according to the shape of the enclosed

space and the species in the enclosed space using CFD.

Method : First, in order to determine the CFD variables, fatal
asphyxiation accidents that occurred over the past 10 years were
analyzed. And Based on the analysis results, detailed variables were
selected through expert meetings. The selected variables are the shape
of compartment, location of opening, area of opening, volume of the

compartment and the species in the confined space are CO and H2S.
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To increase the reliability of the numerical results, the grid size was
selected through the grid sensitivity test. Based on the grid sensitivity
test, the grid size adopted a 0.1 m and numerical calculations were

performed.

Results : For the hexahedron shape, there is no significant difference
in the amount of ventilation required depending on the species in the
confined space. And a shape with a long height is most affected by the
opening position. Next, the amount of ventilation required decreases
linearly according to the area of the opening, and additional research is
needed on the volume of the compartment. The numerical results for
the cylindrical shape are difficult to evaluate the required ventilation
amount due to the limitations of the numerical code. Among the
conditions calculated, only the case where the opening area was 76.6%
of the cross—sectional area of the ceiling of the compartment satisfies
the ventilation amount suggested in the KOSHA GUIDE. In addition, it
was confirmed that ventilation more than 8 times the volume of the

compartment was required for other conditions.

Key words : Ventilation, Confined space, Computational fluid dynamics,

Asphyxiation accidents
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