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Abstract— This Wind Turbine will be mounted at the topof 

the car so that the wind strikes the blades of the turbine, thus 

generating power that can be used to charge the batteries of 

an automobile. The Finite element analysis of designed 

blade of wind powered car turbine rotor is done in ANSYS. 

This work is focused on the root segments of blade, shaft 

segment and transition segment. Result obtained from 

ANSYS is compared with the previous experimental work. 
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I. INTRODUCTION 

Here a windmill fixed onto a car. We lock the wheels in 

place and use the wind to charge a battery. We may then 

use the electricity to move the car. If there is energy 

available it will always be enough to move the car, it 

might not go fast but it can absolutely propel the car. The 

windmill however does not become less efficient if we 

move it up the wind. For moving the car the availability 

of wind goes up, more units of wind pass though the mill 

and there is drag. The regenerating 50% of the drag would 

give us 150% of the "engine" power (ignoring the mass). 

Here when the vehicle are run on the conventional petrol 

or diesel engine then the wind rotor are rotating which is 

connected with the generator shaft which produced 

electricity which is charged or stored in the batteries. In 

this reports, working on developing vehicles that will be 

powered by batteries or hybrid engine and will run 40-100 

km per hour on a single first charge. And when the 

batteries will be discharge, the petrol (or diesel) engine 

will start to run the car and charge the batteries at the as 

well as. However, this will again require petrol (or diesel) 

for running the vehicle. The electric powered vehicles can 

also be used as an alternative to petrol (or diesel) powered 

vehicles, but these vehicles also have some limitations. 

One of the limitations of these vehicles is that the charge 

can last for a limited time; after that the batteries need to 

be recharged. This gives rise to the need of a system that 

can constantly charge the batteries so that the vehicle runs 

without any interruption. In continuation to these efforts, 

the proposed design of the Wind Turbine might help to 

solve some of these issues. In this report we have taken 

some general conditions while car is moving in ideal 

conditions. By the use ANSYS software there will be 

done some of stress analysis of wind turbine hybrid car 

and going for some suitable designing of this type of car ‘s 

wind rotor blade. 

 
Fig. 1: Rotor of Wind Powered Car 

II. ANSYS ANALYSIS OF WIND TURBINE ROTOR 

The Wind Turbine primarily consists of the Bottom Plate, 

Top Plate, Top Deflector, Front Deflectors, Side Deflectors, 

and Rear Deflectors (Figure 2). 

 
Fig. 2: Turbine Rotor 

These components, when assembled, form an 

enclosure wherein the turbine blades rotate. This design is 

such that it divides the enclosure in two sections, Left 

Section and Right Section. The wind that enters into the 

Right Section of the wind turbine directly hits the blades at 

high speed and thus causes the rotation of the blades in the 

counterclockwise direction. The wind that enters the wind 

turbine in the Left Section is deflected towards the right side 

and exerts additional pressure on the blades, thus reinforcing 

the rotation in the counterclockwise direction. Also, the 

Front Deflectors prevent the wind from entering into the 

Left Section of the turbine and therefore, the wind entering 

from the left does not create any resistance to the rotation of 

the turbine. The Front Deflectors actually deflect the wind at 

an angle that further pushes the blades in the 

counterclockwise direction. As a result, the pressure starts 

building at -20 degrees, thereby increasing the effective 

power cycle In addition to the wind entering from the front, 

the Side Deflectors will also facilitate the entry of wind 

from the sides of the Wind Turbine. Moreover, the shape of 

the slots in the side deflectors will guide the wind to enter 

the turbine in such a way that will increase the pressure on 

the turbine blades and cause them to rotate faster. 

A. Stress Analysis of Rotor Blade 

Apart from the wind entering the turbine from the front 

(Figure 3) and the sides, part of the wind moving out of the 

turbine will also be deflected back into the turbine with the 

help of the Rear Right and Rear Left deflectors. 

Consequently, the blades will be pushed, not only from the 

front and the sides, but also from the back. This will make 

the blades rotate much faster and more power will be 

generated. When the car travels, especially at moderate to 

high speed, the wind will enter the turbine with high kinetic 
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energy from the front in the horizontal direction and strike 

the blades of the Wind Turbine. This will make the blades 

rotate at high RPM. In this device, the blades are mounted 

on the rotor coupled with the generator/alternator through a 

shaft. The power thus generated will charge the batteries. 

The proposed Wind Turbine will be placed in the horizontal 

plane and therefore only a small area of the Wind Turbine 

will be in contact with the flow of the wind. As a result, this 

device will cause less resistance to the air flow and the 

amount of drag developed will be significantly less. So, as 

long as the car moves, its batteries will get continuous 

supply of power. 

 
Fig. 3: Equivalent Stress of blade 

Here we are doing analysis by running the vehicle 

at the standard speed of 90kmph. Here we are testing in the 

ansys when the wind rotor is moving at the speed of 90 

kmph, the air strikes the wind blades and the wind turbine 

starts rotating and the reading is taken from this fig we can 

conclude that this is the equivalent stress flow on the fins of 

the rotor fans. Here following figure denotes the how much 

stress is acting on which part: 

1) Dark blue color indicates that there is no stress acting 

on that portion of the blade. 

2) Lime color indicates that this is the maximum safe zone 

3) Yellow color indicates the maximum limitable stress 

that is limit, after this there will be some deviation on 

the rotor blades. 

4) Red color simply defines the danger zone that is the 

maximum stress develop at that point, at that point the 

blade rotor can break. So this the limit for the rotor 

blade to be rotates. 

From this analysis we get that maximum 

stress is generated at the red zone area, which represents 

that maximum bending moment will be generated at the red 

zone of the Centre of the rotor fan. 

The following different stresses act on the blade in 

mpa.  

1) Red: 17.371mpa 

2) Yellow: 7.2741mpa  

3) Lime: 4.5463 mpa 

4) Light yellow: 2.7218 mpa  

5) Blue: 0 mpa 

B. Analysis for Maximum Deformation of Blade 

 
Fig. 4: total deformation of blade 

The figure.4 shows that the maximum deformation of 0.122 

mm actually negligible on the rotor blades; 
 

1) Red color shows that maximum deflection which 

actually occurs at the end portion of the fins of 

the rotor 
2) Blue color shows that there is no deformation 

and which have the moment reaction (bending 

moment reaction). 
Here the deflection that occurs is negligible 

because the deformation is only at the end of the fins, 

at the end portion that not causes so much trouble. This 

figure only shows the deflection acting on the different 

parts of the rotor. Here blue color indicates safe zone 

there is no deflection, as the portion of the blades 

propagates, the deflection starts and at the end there is 

the maximum deflection, the deflection is only 0.122 mm. 

C. Analysis for Maximum Principle Stress 

 
Fig. 5: maximum principle stress of blade 

This figure shows that maximum principle stress flow on the 

rotor which has maximum value of 18.03 mpa. Here there is 

no safe zone, because the maximum principal stress acts on 

all the parts of the rotor blade. 

1) Blue indicates the minimum principal stress of -

1.0132 mpa. 

2) Lime indicates minimum principle stress of 

0.05799 mpa. 

3) Green indicates minimum principle stress of 1.6647 

mpa 
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4) Yellow indicates minimum principle stress of 

2.2003 mpa. 

5) Orange indicates the minimum stress of 3.7215 

mpa. 
 

6) Red indicates the maximum principal stress of 
18.03 mpa 

D. Equivalent Stresses on the Torsional Reaction of the 

Shaft 

 
Fig. 6: equivalent stress of rotor shaft 

As the shaft carries the rotor on the top of its head, it is 

subjected to stress and the equivalent stress act on the 

torsional reaction of the shaft. So the shaft is subjected to 

the torsion, here different color indicates the different 

equivalent stresses on the torsional reaction of the shaft. 

1) Red indicates the maximum equivalent stress of 

0.86445 mpa. 
2) Orange indicates the minimum equivalent stress of 

0.76986 mpa. 

3) Yellow indicates the minimum equivalent stress of 

0.67526 mpa. 

4) Lime indicates the minimum equivalent stress of 

0.20228 mpa. 

5) Blue indicates the minimum equivalent stress of 

0.013089 mpa. 

E. The Deformation of the Shaft Subjected At the Same 

Twisting Moment 

This figure indicates that the value of the deformation of the 
shaft subjected at the same twisting moment. 

 
Fig. 7: total deformation of rotor shaft 

1) Red color indicates maximum deformation of 

0.0015737 mpa. 
2) Orange color indicates minimum deformation of 

0.001224 mpa. 
3) Yellow color indicates minimum deformation of 

0.0010492 mpa. 
4) Lime color indicates minimum deformation of 

0.00069944 mpa. 
5) Blue color indicates minimum deformation of 0 

mpa. 

F. The Deformation Acting on the Blades Due to The Wind 

Pressure 

 
Fig. 8: total deformation acting on the blades due to wind 

pressure 
This figure shows the wind power acting on the blades and 

the deformation acting on the blades due to the wind 

pressure, this figure shows the deformation acting on the 

different parts of the blade. Here following color represents 

the deformation on the blades, actually the deformation is 

negligible, its acts on the top of the fin and the under base of 

the left portion of the fin. We can see that how the air is 

acting on the rotor, the direction of the air flowing on the 

fins of the blade. 

1) Red color represents the maximum deformation 

actually 0.12265 mm. 

2) Blue color represents the safe zone, at which no 

deformation is acting. 

III. CONCLUSION 

By the detail analysis of the rotor blade, it is fact that the 

design of this rotor blade is safe, at the standard speed of 90 

kmph. 
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