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where:          
            CPsh  - the turbine’s power coefficient 
            ρ  [kg/m3 ] - air density 
            v [m/s] - wind speed 
            D [m] - peripheral diameter of the rotor 
            d [m]  - the diameter of the turbine’s hub 
 

The distribution of the speed of the wind is important for 
choosing (designing) the SWT, as it decides the tasks which the 
wind turbine has to take. In the case when it is installed in the 
urban area, they are included in the designing classes III – IV, 
using the IEC 61400-2/2006 classification (IEC 61400-2/2006). 
This means that in the designing calculus for the wind speed at 
the level of the ax of the rotor Vhub we can use the Rayleigh 
probable cumulative distribution (Gyulai, 2004): 
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The vertical profile of the wind can be designed by taking 

into account that speed is a function depending on the height z 
at which the measurements are made and on the of  roughness 
the soil. Thus we can use the formula: 
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Where the exponent of the power factor α can be 

considered as being:  α= 0.2. 
The profile of the wind thus determined represents the 

average of the wind which passes through the rotor. In all the 
cases when the degree at which the air flows is less than 8°  
compared to the horizontal plane, it will be regarded as constant 
on height and will not influence the designing calculus. 

In order to describe a model of normal turbulence we 
consider a 10 minutes average of the deviation of the wind’s 
speed, direction and random rotation. For a random wind flow, 
which introduces a variable speed, we have:  

The standard value of the wind deviation on a longitudinal 
plane (Cano et al., 2009): 
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The characteristic value of the turbulence I15  is in this case: 
       I15[-] = 0.18,     and the slope parameter is:   a [-] = 2. 

The value of the spectral density function can be 
approximated with: 
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Where the scale parameters of the turbulence are: 
 
Λ1 = 0.7 zhub      [m]   ,      for   zhub < 30 m 
Λ1 =21 m                 ,       for   zhub ≥ 30 m 

               
We take this into consideration when choosing or designing 

a SWT for the urban area, depending on the results of the 
measurements made and the extreme wind conditions which 
can appear. These conditions include the peak values of the 
wind’s speed, in extremely difficult weather conditions, with 
very fast changes in the intensity and direction of the wind. 

Thus you can determine more accurately the available 
potential of the location and then, considering the financial 

aspects, the type of wind turbine and the sizes of the turbine’s 
rotor. 

The measurements can be made with a weather station 
which has independent measurement sensors and which can 
send the data in real time or can save it. An example of such a 
station is IROX Pro X. 

In the case of SWT installed in the urban area, the speed 
fluctuations of the wind are much bigger and they must be 
known in order to do the resistance calculations. We must 
consider that in the case of SWT installed in the urban area we 
also have additional requests which are transmitted to the 
buildings, as well as the problems related to aesthetics and the 
noise made by the turbine. 

It should be noted that these are the facts relating to 
building-mounted, grid connected micro-wind systems less than 
2kW only and the findings cannot and should not be 
generalized to larger scale or freestanding wind (Brown et al., 
2009). 

Wind speed and power curve data available to predict 
performance is not very accurate and requires significant 
adjustment to generate predictions for energy production. 
 
4. CONCLUSION 
 

The proposed method for doing the measurements can be 
applied at low costs in the case of an intention to set up a SWT 
in the urban area or in the case of locations which are known as 
having small wind power potential.  

More investigations would be needed in order to focus on 
the measurements of the SWT’s and their components. 
       The actual measurement procedures should be more 
reliable. An important way for research is opened. 

In order to achieve an even higher efficiency one must 
choose depending on the present conditions a wind turbine 
which has a power curve as close as possible to the measured 
conditions. 
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