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 

Abstract: Vertical axis wind turbines are most effective for 

home energy generation especially in urban environments. Wind 

energy creates a stand-alone energy source that is relied on any 

place. The main criteria for this work is the design of micro wind 

turbines for all kinds of applications.  Design of Twisted Blade 

Micro-Wind Turbine system is accomplished using computer 

aided design with Computational Fluid Dynamics (CFD). The 

flow characteristics in the wind turbine blade were analyzed by 

varying its twist ratio. The wind turbines with vertical axis utilize 

the wind from any direction with no yaw mechanism. The risk of 

blade ejection besides catching wind from all the directions is 

avoided by using the helical tye vertical axis wind turbine. 

 

Keywords : Vertical axis wind turbine, Computational Fluid 

Dynamics, Ansys.  

I. INTRODUCTION 

The most promising renewable energy source is wind 

energy which is used to produce mechanical energy and 

windmill is used to change the K.E of the blowing wind into 

mechanical energy[1]-[2]. Generator is used to convert the 

kinetic energy contained in the air to electricity. The torque is 

exerted on a rotor by allowing the wind to blow past the 

moving blades[3]-[4]. The rotor size and the wind speed 

define the amount of power transferred. Greenhouse gas 

emissions can reduce by the effective use of wind energy by 

replacing fossil-fuel-derived electricity[5]-[6]. Vertical axis 

twisted windmill is used to study about the flow 

characteristics and hence the performance is evaluated[7]. 

II.  OBJECTIVE 

To analyze the flow characteristics of wind around the 

helical type wind turbine using CFD 

a) To evaluate the performance by varying the following  

parameter (a) twist ratio 

•    To optimize the wind turbine dimensions to   

     enhance its performance. 

Figure 1 shows the vertical axis twisted wind mill 
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Fig. 1. Vertical axis twisted wind mill . 

III. METHODS AND MATERIALS 

A. CFD Analysis Meshing 

Figure 2 shows the Pro E Patterns of Wind Turbine with 

pattern 1,2,3,4.Similarly Figure 3 shows the meshed 

patterns. 

 
 

       a)         b) 

 

 

 
 

      c)                                        d) 

 

Fig. 2. Pro E Patterns of Wind Turbine (a) Pattern 1 (b) 

Pattern 2 (c) Pattern 3  (d) Pattern 4  . 
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a) 

 
            

b) 

 

c) 

 

            d) 

Fig. 3. Meshed Patterns (a) Pattern 1 (b) Pattern 2  (c) pattern 

3 (d)pattern 4 . 

IV. CFX -PRE PROCESSING 

Figure 4 shows the CFX preprocessing for Mesh patterns 

 
 

b) 

 
      c)            d) 

Fig. 4. Meshed Patterns (a) Pattern 1 (b) Pattern 2  (c) pattern 

3 (d) pattern 4 . 

Using Create Material option the physical properties of air 

are specified. The fluid and solid domains are defined using 

Create Domain option. The inlet and Outlet boundary 

conditions are defined by using Define Boundary Conditions 

options. The domain interfaces are connected by specifying 

the fluid solid interface type.  

V. RESULT AND DISCUSSION 

Figure 5 shows the velocity distribution with pattern 

1,2,3,and 4. 

 
a)          b) 

 

 
      c)            d) 

 

Fig. 5. Velocity Distribution (a) Pattern 1 (b) Pattern 2  (c) 

pattern 3 (d) pattern 4 . 
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Table- II: Name of the Table that justify the values 

 
Tables 1 and 2 shows the velocity variations and its ouput 

power.  

 

Table- II: Name of the Table that justify the values 

 
 

Fig. 6 shows the various output power obtained against 

wind turbine rotor for different patterns mentioned before. 

The variation in output power is marginal at lower velocities 

among the wind turbine patterns. The power output is 

relatively higher for the pattern 4 when increasing the inlet 

velocity. 

 

 
 

Fig. 6. Power Output For Varying Inlet Velocity. 

VI. CONCLUSION 

The CFD analysis of twisted blade wind turbine was carried 

and the following conclusion has been be drawn 

• Increased turbulence at downstream of the rotor of wind 

turbine causes wake formation which draws more air. 

• The presence of recirculation zones are relatively higher 

for the pattern 4 

• The variation in output power is marginal at lower 

velocities among the wind turbine patterns. 

• The increase in power output for the pattern 4 is 6.61% 

compared with pattern 1 
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