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�������"���$�������������������%
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���������	����������,
%���	�����������%����
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Lower opening 
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HV ZV S.A. 

YV XV 

121 cm 121 cm 
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Numerical simulations on the effects of buoyancy and wind forces on natural 
ventilation of enclosures 

Marina Nedelko 

Abstract 

Numerical simulations analysis was carried out to study influence of natural ventilation 
and wind forces in the large-scale enclosure equipped with a localized heat source and 
two vertical openings (upper and lower) on one of the sidewalls. The enclosure was 
located inside a large hall to minimize undesired effects of external wind and solar 
radiation. The Numerical simulations analysis was carried out with software CFD 
FLUENT. Numerical investigation process for the enclosure included assessing the effect 
of wind on flow in the room for two different ventilation configurations. The first 
configuration tested was the only top window opening, then open two windows (wind 
direction was parallel to the windows of the room). Numerical results are presented for 
room orderly process, which included a velocity fields and temperature fields in the room 
and in the windows of the room. From the numerical results indicate the important 
conclusion that wind direction affects on the airflow direction in the room windows 
(entry or exit) and wind power affects on the temperature gradient in the room. Can be 
seen that the trend of air enters through the window (negative velocity) or outgoing air 
through the window (positive velocity) and with increasing wind power temperature 
gradient in the room small and flattens. 
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