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In this study, hydrodynamic behavior of four-sided wind tower attached to parlor and courtyard of a 
scaled model from existing historical house with wind incident angle as variable was numerically 
investigated. Hazire-ei house wind tower, which has six channels with rectangular cross section, 
integrated with parlor and courtyard is considered among the most typical ones in the vernacular 
architecture of Yazd city. This article seeks to investigate the performance of four-sided wind tower 
regarding suction and supply amount of air, and the way it was used as a vernacular solution for natural 
ventilation in order to provide engineers with design guidelines for contemporary use. Numerical study 
was conducted on a 1:25 scaled model and for 13 wind incident angles with 15 degree intervals. 
Interested parameters are mass flow rate and flow direction in each channel. A structured mesh was 
generated and ANSYS Fluent software was used for numerical simulation. Numerical modeling results 
were validated against experimental tests conducted on the same scaled model and good agreement was 
observed. Results indicate that in 61.5% of incident angels, four-sided wind tower acts to draw the air 
out of building and in other incident angels with approximately equal amount of supply and extract rate, 
it operates as an air exchange unit. Accordingly, it can be concluded that putting aside stack effects, 
four-sided wind towers in dry regions of Iran are mostly employed for heat dissipation rather than 
inducing outdoor cool breezes. 
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Fig. 1 investigated geometry 
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 1  
Table 1 location and dimensions of the different parts of the geometry 
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Fig. 2 boundary conditions 
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Fig. 3 structured grid  for computational domain 
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Fig. 4 investigation of solution independency from grid 
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Fig. 5 location of pitots and statics in all windcatcher channels 
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Fig. 6 Comparison of current study and experiment results in zero 
wind incident angel 
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Fig. 7 Comparison of current study and experiment results in 90° 
wind incident angel 
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Fig. 8 Comparison of current study and experiment results in 180° 
wind incident angel 
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Fig. 9 wind incident angels and naming windcatcher details 
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Fig. 10 Comparison of extract and total supply flow rate of windcatcher channels in all wind incident angels 
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Fig. 11 Contour of z velocity (m/s) in cross sections of windcatcher at 
zero wind incident angel 
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Fig. 12 Contour of z velocity (m/s) in cross sections of windcatcher at 
90° wind incident angel 
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Fig. 13 Contour of z velocity (m/s) in cross sections of windcatcher at 
180° wind incident angel 
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Fig. 14 comparison of total extract and total supply flow rate of 
windcatcher in all wind incident angels 
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