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Wind energy potential evaluation and customizing a vertical axis wind turbine based

on Iran cities climate
Saeed Karimian+, Sam Saham?
! Associate Professor, Faculty of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran
2MSc., Faculty of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran

Abstract

The use of urban and rural scale wind turbines, which is simply in geometry and low cost fabrication, will
be of great attraction. In this study, the potential of wind energy absorption in three different regions of
Iran, including Tehran, Zahedan, and Manjil, was first evaluated and then a sample of vertical axis wind
turbine was localized according to the climatic conditions of these areas. The design process is based on
the characteristics of a base turbine as the initial design and for this purpose, a 3D semi analytical model is
developed based on the DMST method, which is validated and presented. Using this new semi analytical
model, the impact of a variety of parameters including wind speed, blade number, chord length, blade
height, and rotor diameter, is evaluated on power coefficient and force coefficient. Based on the results of
this study, it can be seen that the city of Manjil has better wind potential than the other two cities.
Localisition of the VAWT in this city is both twchnically and economically preferred. Also, the effect of
adjusting geometric variables can improve the turbine performance by 20 to 40 percent (depending on
climatic conditions).

Keywords: wind energy potential; vertical axis wind turbine; wind turbine localization; geometric properties;
power coefficient.
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| Inlet parameteres I

R,H,c,N, Airfoil data

Geometrical parameters: Operating parameters: VAWT space division :
Ve, w,p,V

, Nu=180

4

_l Upstream section l_

Assume an initial value:

Get from airfoil data:
s Rew)
Rey

Calculate:

©), F1(©),

Calculate: ] [ Calculate: ]
Qup, Coup Cp up

Calculate:
G =Co.is Gt

¥

_{ Downstream section }—

Assume an initial value:
ad=au

Calculate:
Vad , Waw , Qaw, Reaw

Get from airfoil data:
Cr=f{Qaw, Reav )
Co—f{Qan, Rean

Cn,Cr

Calculate:

Assume:
ad= adnew

i, @tnew

Calculate:

F\®), Fr(®), O®

( Calculate: l ' Calculate: )
O, Cy i Cp dw
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