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Abstract— The energy from conventional sources has its 

limitation hence there is need to harness Energy from non-

conventional sources. The purpose of the project is to ensure 

the raise in speed of wind turbine blades by increasing the 

wind velocity specially for low wind speed area where the 

average speed of wind is 1.5 m/s. In Venturi Wind Turbine 

the air comes from inlet section with less velocity, it flows 

from venturi passage. Due to continuous reducing area of 

cross section of venturi the pressure drop takes place. At the 

Throat the velocity of air is maximum, this wind then strikes 

on blades of Turbine, so blades moving with highest speed. 

The main advantage of the project is we can install the venturi 

on smaller windmill which are used for household application 

and we can install this system even where the wind velocity 

is less. The analysis of venturi wind turbine is done by CFD. 

The analysis gave indication that the velocity of turbine is 

increased because of venturi. 
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I. INTRODUCTION 

A Wind turbine is a device which is used to convert the wind's 

kinetic energy into electrical power. Wind turbines are mainly 

divided into two types, Vertical axis wind turbine and 

Horizontal axis wind turbine. The Wind turbines are 

manufactured in wide range. The small turbines can be used 

for battery charging for auxiliary power or to power traffic 

warning signals. Medium size turbines can be used for 

domestic power supply or some home applications and 

selling unused power to the utility supplier via the electrical 

grid lines. Large size turbine arrays, known as wind farms, 

are source of renewable energy and can produce lots of 

energy which can be transfer to the required area by means of 

electric grid. This system is used by many countries to reduce 

their dependency on fossil fuels and increase the non-

conventional source of energy as much as possible. The Wind 

mills are used to extract the wind Energy which is available 

at a remote location. The Streamline and Aerodynamic design 

is used to determine the number of blades, size and shape of 

blades, control system and the height of the tower on which 

it is going to mount. Wind turbines are convert wind energy 

to electric energy for distribution and applications. The sites 

for the installation of these big windmill are limited. The 

velocity of wind should be more to install such huge wind 

mills 

 The conventional horizontal axis wind turbines 

contain three major components. First, the Rotor part, which 

are nearly 20% of the total wind turbine cost and that contains 

the blades which transfer the wind energy into low speed 

rotational energy. The second is generator, which is nearly 

34% of the total wind turbine cost which contains the 

electrical generator, the control electronics, and most likely 

the gearbox, adjustable-speed drive or continuously variable 

transmission component for changing the low speed  rotation 

to high speed rotation suitable for generating electric power. 

And the third is structural support component, which is nearly 

15% of the total wind turbine cost, includes the fittings, tower 

and rotor yaw mechanism. Some of the material for the blades 

of the wind turbine are, Glass and Carbon fibers, Hybrid 

Reinforced materials and Nano-engineered polymers and 

components. 

 The normal small sized wind turbine which are used 

for household application has limitations. The turbine needs 

certain amount of velocity of wind to operate. To ensure the 

velocity of air is greater than the minimum required velocity 

the design of venturi wind turbine has been carried out. The 

CAD model of wind turbine and Venturi is done by using 

CATIA software and Computational fluid flow analysis is 

done by using Fluent tool in ANSYS software. Analysis of 

velocities at inlet and throat cross section is done in CFD. 

Optimum dimensions of venturi have been found through 

analysis to get maximum velocity at the throat. Also, 

Anemometer is used to measure the velocity of air. 

II. PROBLEM STATEMENT 

The wind turbine can only be located at remote places where 

the wind is abundantly available at higher speed. Such places 

are rare and not fulfil all requirements of power. Due to lack 

of wind velocity, it is difficult to operate even smaller wind 

turbine for household application. 

III. OBJECTIVE 

By designing this project we can utilize the available wind 

energy where the wind speed is normal. The main objective 

of this project is to concentrate the wind energy on the blades 

of the turbine to increase the speed of the blades so that more 

energy gets generated and efficiency of wind turbine is 

increases. After passing through the divergent section its 

pressure remains same as atmospheric Pressure. 

IV. METHODOLOGY 

The project would be consisting of following chronological 

steps: 

A. Literature review:  

Now days most of the scientist are working on the 

conventional power sources than the non-conventional power 

source as the limited availability of them. Hence, I am 

focusing on the project on non-conventional power source to 

get electric energy from available resources. Here I did 

theoretical and CFD Analysis of venturi wind Turbine 

B. Project Details:  

To use the available wind energy for household purpose I 

need to concentrate this energy that why I installed the venturi 

and the turbine is mounted at the throat of the venturi. 

Because of the reducing area of the venturi pressure drop take 

place so wind velocity is increased and strike on the blades 

hence the blades are rotating with higher speed and increase 

the power output. 

https://en.wikipedia.org/wiki/Kinetic_energy
https://en.wikipedia.org/wiki/Electrical_power
https://en.wikipedia.org/wiki/Electrical_grid
https://en.wikipedia.org/wiki/Electrical_grid
https://en.wikipedia.org/wiki/Wind_farm
https://en.wikipedia.org/wiki/Renewable_energy
https://en.wikipedia.org/wiki/Fossil_fuel
https://en.wikipedia.org/wiki/Wind_turbine_aerodynamics
https://en.wikipedia.org/wiki/Electrical_generator
https://en.wikipedia.org/wiki/Gearbox
https://en.wikipedia.org/wiki/Adjustable-speed_drive
https://en.wikipedia.org/wiki/Continuously_variable_transmission
https://en.wikipedia.org/wiki/Continuously_variable_transmission
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C. Project Literature study:  

During study of the project I found that the velocity of air is 

less nearly 1.5m/s. So, to increase the velocity I used venturi 

for this I must decide the size of venturi. By trail and error 

method I find out the optimum dimensions which gives 

maximum power output.  

D. CAD Model:  

The cad model of the wind turbine is done in CATIA V5 

software. The size of venturi is decided by analysis and 

design calculations. By considering the standers convergent 

angle and effective diameters the CAD model is done in 

CATIA. 

E. Analysis:  

The analysis of wind turbine is done by using CFD the. 

Analysis gives the pressure and velocity observations for both 

base (turbine without venturi) and venturi model. By 

comparing various venturi sizes the optimum venturi is 

selected. From the comparison of results of base model and 

venturi model we get the idea about the effectiveness of 

venturi model for the efficiency of wind turbine. 

V. DESIGN CALCULATION 

By taking Stream velocity as 1.5 m/s  

1) Diameter of venturi at inlet: 

A1 =
π

4
d12 

A1 =
π

4
3.72 

A1 = 10.75m2 
2) Diameter of venturi at Throat: 

A2 =
π

4
d12 

A2 =
π

4
2.52 

A2 = 4.91m2 
3) Continuity equation:  

Discharge at A1= Discharge at A2 

A1*V1=A2*V2 

4) Velocity Ratio: 
V2

V1
 = 

10.75

4.91
 = 2.19 

5) Velocity at throat: 

Velocity of air measured by anemometer i.e. at inlet  

V1 = 1.5 m/s 

Hence the velocity at throat from velocity ratio is  

V2 = 1.5 x 2.19 m/s 

V2 = 3.28 m/s 

 The actual velocity at the throat will be less than the 

calculated due to losses. 

6) Dimension of venturi: 

 
Fig. 1: Venturi 

Typical value for the convergent angle α=21° 

Length of convergent angle = 1.56 m 

7) CFD Analysis: 

a) CAD: The CAD model of 3 blade wind turbine is 

done in CATIA V5 

 
Fig. 2: CAD model of Wind Turbine 

b) Meshing: 

 
Fig. 3: Meshing of model 
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c) Contour of pressure 

 
Fig. 4: Contour of pressure 

 
Table 1: Pressure drop 

d) Contour of Velocity  

 
Fig. 5: Contour of velocity 

 
Fig. 6: Vectors of velocity 

VI. CONCLUSION 

In this project work modelling of the wind turbine is done and 

then the model was analysed by using CFD. The velocity of 

air is measured by Anemometer and Multimeter. These 

boundary conditions are input for CFD. Total Pressure drop 

across the Venturi is increased as compared to base case. The 

fluid velocity must increase through the venturi to satisfy the 

equation of continuity, while its pressure must decrease due 

to conservation of energy. The gain in kinetic energy is 

supplied by a drop-in pressure or a pressure gradient force. 

The air velocities are almost double in case of Venturi as 

compared to base case. The turbine blades are rotating with 

higher speed hence more power is generated and the 

efficiency of windmill is increased. 

 This model can be guiding to construct the large 

model of windmill also. However, there is some difficulties 

for mounting of Venturi for large scale windmill. 
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