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is reversing. As clearly seen in Fig. 11, two wind-catchers 
operate similarly. In this state no airflow enters the room from 
the wind-catchers. KH structures which formed in this state 
are very unstable so very soon disappear. 

Fig. 12 shows a two-sided wind-catcher in the presence of 
an upstream structure with height equal to the wind-catcher’s 
height and at a distance of 0.75H relative to wind-catcher. 
Two-sided wind-catcher was perfectly located in the wake of 
an upstream structure. According to Fig. 12, two wind-
catcher’s openings operate as a chimney similar to Fig. 11. 
Ventilation performance of a two-sided wind-catcher in this 
state was such that air enters the building through a room 
window, and after circulation in the room space, it leaves 
through two channels of the wind-catcher. It is predicted that 
stack efficiency of a windward wind-catcher will be increased 
when height of the upstream structure increases. In this case 
we observe KH vortices which formed at the upper edge of the 
wind-ward face disappeared. Because the shear layer that 
separated from the upstream structure contacts the upper edge 
of the windward face it did not allow the creation of a KH 
structure.  
 

 

Fig. 12 Visualized flow pattern around and inside the two-sided 
wind-catcher with upstream structure (h=H & X=0.75H) 

 

 

Fig. 13 Visualized flow pattern around and inside the two-sided 
wind-catcher with upstream structure (h=1.25H & X=0.75H) 

 
In this study, the effect of an upstream structure with the 

height higher than the wind-catcher height on the flow pattern 

was also carried out. Fig. 13 shows the flow pattern around 
and inside a wind-catcher in the presence structure with 1.25H 
height, placed at 0.75H from wind-catcher. Flow exit through 
both openings of the wind-catcher confirm that two openings 
have similar operation so a two-sided wind-catcher operates as 
a chimney. Fig. 13 indicates that a tall building located in front 
of wind-catcher influences ventilation performance. Because 
of the wake of the upstream structure, a low pressure zone is 
created around a wind-catcher’s openings. This low pressure 
zone causes airflow to enter the building through room 
windows and leave that building through both wind-catcher 
openings. 

IV. CONCLUSION 

In order to determine the airflow characteristics around and 
inside isolated two-sided wind-catchers and a wind-catcher in 
the presence of upstream structures, smoke visualization tests 
were carried out. The wind-catcher model tested was the two-
sided wind-catcher, constructed from two similar one-sided 
wind-catcher models attached together back to back. The 
visualized flow structures showed the separation of incoming 
flow from the lower edge of the wind-catcher windward 
opening resulting in a large recirculating vortex in the 
separation zone, and reduction of airflow passage effective 
area. It was also observed that the approaching air stream 
tends to move towards the upper part of the wind-catcher 
opening. In this paper, the influence of the upstream structure 
height on the flow structure around and inside the wind-
catcher is experimentally investigated by smoke flow 
visualization techniques. The results show that the 
performance of the wind-catcher in the high-density urban 
areas is dependent on the upstream structure height and its 
distance from the wind-catcher. The results show that 
exposure to low upstream structure with height 0.5H at 
distance 0.75H from the wind-catcher, will increase the 
airflow to the building (In this case the wind-catcher acts as a 
blower device). Placing upstream structures with height 
greater than half the height of the wind-catcher at a distance 
0.75H causes the wind-catcher to be placed in the wake of 
upstream structures and airflow to be moved from the building 
to the wind-catcher (In this case the wind-catcher acts as a 
suction device). 
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