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ABSTRACT 

When we design high-rise buildings the orientation of building and shape of building influence the wind force 

velocity and consequently the design. Prediction of the wind direction and intensity of wind is difficult. The 

intensity and direction of wind for a maximum period of one year can be found using the wind rose diagram. 

This work present an approach of using the wind rose diagram along with computational fluid dynamics 

simulation of wind flowing over building to determine optimum orientation of building with design point of view. 

The simulations of wind on building are performed by ANSYS CFX.Wind pressures on the building considering 

various orientation of the building have been determined to be situated in Ahmadabad and an appropriate wind-

rose diagram has been considered. This approach is expected to give significant insight and variation of wind 

pressures on building in various orientations and would allow more appropriate orientation. The column must 

be designed for higher loads even for shorter periods. However, this approach would be of immense help in 

determining fatigue in the frames and location of wind pressure release mechanisms. 

 

Keywords: ANSYS CFX,Computational Fluid Dynamics, Wind analysis, Wind tunnel, Wind Rose 

Diagram 

 

I. INTRODUCTION 

 

Wind produces pressures different than the anticipated ones when the building orientation is not optimum. 

Consequently, it is recognized that a thorough wind flow analysis around the structure must be carried out in 

order to determine optimum loads on the structures [1]. While designing structures, the position and orientation 

of the structure must be decided keeping the flow around all edges of building in wind. This study presents an 

analysis carried out to study the position and orientation of building in such way that pressure exerted by wind 

on the building is Minimum.The models are subjected to wind blowing in various directions. A schematic of the 

building plans is shown in figure 1. 
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Figure 1 Plan of Building under consideration  

A wind rose diagram shows the frequency and speed of wind blowing from each direction over the year. As you 

move outward on the radial scale, the frequency associated with wind coming from that direction increases. 

Each spoke is divided by color into wind speed ranges. The radial length of each spoke around the circle is the 

percentage of time that the wind blows from that direction. Wind rose diagram taken for In this sample Speed 

Distribution wind rose (05/01/2016 To 04/04/2016 wind rose from Ahmadabad, India), winds from the NW and 

NE directions are most common (up to 10% of annual hours).The winds from the N direction, wind speeds are 

most often in the 7.2-10.8 and 10.8-18 range (yellow and light blue) [2].From the wind rose diagram the 

appropriate velocity for each orientation were determined and consider for CFD simulation. 

 

II. RESULT AND DISCUSSION 

 

Wind rose diagram shows value and direction of wind over the year and the same have been used in CFD 

analysis. Wind rose diagram shows that NE, N and NW directions maximum wind velocity. ANSYS CFX 

analysis shows thewind velocities on the edge of building. Fig. 2,3,4,5 and 6 show the flow of wind around the 

building. Among 0
0
,10

0
,20

0
,30

0
 and 90

0
orientations, the building experiences minimum pressure. When oriented 

at 10
0
. It may be inferred that, the building should be oriented in a direction where the pressures are minimum. 
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Figure 2Wind velocity on Building at 0
0 

 

Figure 3 Wind velocity on Building at 10
0 

 

Figure 4 Wind velocity on Building at 20
0 
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Figure 5 Wind velocity on Building at 30
0
 

 

Figure 6Wind velocity on Building at 90
0
 

 

III. CONCLUSION  

 

Computational fluid dynamics analysis of wind flow around a building has been simulation using Ansys CFX. 

Various orientations of the building have been considered and the most optimum orientation has been 

recognized. CFD has been found to be an excellent tool to determine the optimum building orientation over the 

distribution of wind in various directions over a year. The wind pressure can thus be effectively minimized and 

building design may be made more economical.  
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