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Abstract— Vehicle Mounted Wind Turbine (VMWT) is a 

mounted vertical axis wind turbine system for vehicles. This 

paper presents the design of VMWT to generate electricity 

from Wind Energy. Designing a wind turbine to charge the 

battery in the most effective way possible in order to decrease 

reliance on fossil fuels for battery charging, minimize 

pollution in the environment, and expand the range of electric 

vehicles to traverse long distances. 
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I. INTRODUCTION 

Automobiles have been causing pollution as a result of their 

emissions to the environment. Since the invention of the 

internal combustion engine at the end of the 19th century, and 

notably its installation and usage in wheeled autos. The extent 

of this pollution has risen over time as more and more 

vehicles have been added to the road system. Several attempts 

to restrict these emissions have been made in recent years. 

Regardless of the various emissions rules, the internal 

combustion engine, which is driven by fossil fuels, will 

continue to spew and pollute the environment. [5]Electric 

vehicles (EV) have increased in popularity in recent years due 

to the notion that they are a "greener" option to gasoline-

powered automobiles, as concerns about climate change due 

to the greenhouse effect and rising pollution have grown in 

recent years. While EVs do help the environment by reducing 

carbon emissions, they do have a few faults. EVs batteries 

need to be charged with electricity which means EVs will 

definitely increase the consumption of electricity, which is 

still produced majorly by fossil fuel. 

 In comparison to traditional energy sources, 

renewable energy sources provide an unlimited supply of 

resources and operate in an environmentally beneficial 

manner. These days, wind energy is one of the most common 

sources of electricity. It's a type of clean, renewable energy 

that we utilize every day. Wind energy technology has 

advanced tremendously during the previous few decades. 

Denmark is presently one of the world's leading wind energy 

producers. The total amount of electricity produced, of which 

47% is generated using wind energy 

 The goal of this research is to design and analyze a 

miniature wind turbine that can be fitted to the top of vehicles. 

The alternator, generator, and some devices which are 

attached to a charge battery, convert mechanical energy into 

electrical energy. As we all know, every government and 

institute is working to reduce carbon emissions, and the 

automobile industry is the largest generator of carbon 

emissions. This research is primarily concerned with two 

topics. First, As we move towards the EV age, one of the most 

pressing issues that EVs confront is charging. While EVs do 

not emit carbon dioxide, the energy required to charge their 

batteries still originates from fossil fuels. The second issue is 

battery range; because people want to go great distances, they 

require a battery with a large range. As a result, we feel that 

our research will be able to solve this major issue. 

 Increased use of gasoline for powering automobiles 

has raised concern for environmental issues such as pollution, 

global warming, and depletion of ozone layer. Moreover, 

running gasoline powered vehicles causes exhaustion of 

natural resources. As a possible solution to these problems, 

some companies have introduced electric powered and hybrid 

vehicles. However, these vehicles also have some limitations 

or drawbacks due to limited power storage capacity of the 

batteries. Electric powered vehicles can also be used as an 

alternative to gasoline powered vehicles, but these vehicles 

also have certain 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. What if we develop a 

system which can charge this battery without burning any 

kind of natural resources like coal and totally free of cost. It 

sounds good, right?  

II. PROBLEM IDENTIFICATION 

During the development of batteries for the EV it is observed 

that despite the fact that this EV leaves no carbon footprint in 

the environment, the energy required to charge the batteries 

comes from fossil fuels. As a result, it's difficult to state that 

these are entirely zero-emission automobiles. Another issue 

that has come to light is the battery range. Covering a large 

distance on a single charge is really difficult. Because the 

electric vehicle's batteries are still in the early stages of 

development. 

III. METHODOLOGY 

A. Design:  

After reviewing literature surveys the optimum design is 

carried out, it is drafted in CREO software according to all 

dimensions of the roof carrier of the vehicle. Materials for co 

are selected according to the properties of materials i.e. 

weight, density, tensile strength modulus of elasticity.  

Component Material 
Density 

(g/Cm³) 

Tensile 

Strength 

(MPA) 

Modulus of 

Elasticity 

(GPA) 

Blade & 

Shaft 

GFRP  

(S type) 
2.5 4580 85.5 

Case Aluminum 2.7 - 68.9 

Table 1: Component material and its properties 

 
Fig.1:- Casing 
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Fig.2:- Turbine blade 

 
Fig.3:-Sectional view of Assembly 

 
Fig.4:- Setup on Car[1] 

IV. DESIGN AND SHAPE OF BLADE 

Wind energy sources must be investigated to produce 

electrical energy from a renewable source. Crossflow wind 

turbines are suitable for use because they have several 

advantages such as self-starting ability, low noise, and 

excellent stability. They have the potential to be applied as 

small wind turbines in urban districts because of their small 

maximum coefficient of power (Cp), which is 10% of that of 

other small wind turbines. To enhance the performance of 

crossflow wind turbines, we changed the turbine to rotate in 

the opposite direction in the in-line configuration. 

 The vertical axis horizontal rotation turbine was 

selected with cross flow turbine blade design to extract max 

output from the wind while simultaneously not increasing the 

wind drag on the car and having a compact size. 

 
Fig. 5: Dimensions of case 

 
Fig. 6: Dimensions of blades 

A. Analysis: 

ANSYS(2021) software is used for analysis of setup. As 

Blade and nozzle are the main components of setup setup so 

only blades and nozzle are selected for analysis. other 

components analysis is not needed. By considering the 

average inlet velocity at nozzle 50 Km/Hr all calculations are 

completed.  

 Parameters like Velocity and pressure are used for 

analysis of blades and nozzle.  Velocity contour and pressure 

contour around one single blade are used for study and to 

complete calculations. Structural Analysis, Equivalent Stress 

(Type- Equivalent von mises stress) analysis, Total 

deformation these parameters are used for inspection of one 

single blade. 

 The main problem with the horizontal axis of 

rotation was the increase in drag force on the car so the 

vertical axis of rotation was selected. Main reason for 

analysis is to justify whether design is safe. The main output 

of Analysis is RPM of the turbine. RPM of turbine this 

parameter used for calculations to predict the generation of 

electricity. 

 
Fig. 7: velocity contour 
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Fig. 8: pressure contour 

 At Different time steps velocity and pressure 

readings are taken for one single blade 

TIme Step TIme Value (s) Pressure(Mpa) 

5 0.001 0.002 

100 0.010 0.003 

250 0.080 0.003 

375 0.143 0.002 

400 0.155 0.002 

495 0.203 0.003 

555 0.233 0.003 

665 0.288 0.002 

Table 2: Pressure and time values at different time steps 

B. Stress Analysis:- 

 
Graph 1: Pressure vs time for different time steps 

 
Fig. 9: Total deformation 

From figure static structural deformation is maximum at the 

edge i.e. 6.6553mm 

 
Fig.10: Static Structural safety factor 

from figure Maximum safety factor is 15 and minimum is 

2.5783 

 
Fig. 11: Von mises stress 

From the analysis Equivalent von mises stress are minimum 

at edge 1.6657e and it is safe. 

V. EXPERIMENTAL WORK: 

 
Wind flow analysis of Wind Turbine  

Project Working - Analytical / Numerical Work:- 

From Analysis and Simulation 

Rpm range = 375-400 rpm 

We'll calculate the generator specifications for the the range 

i.e 400 rpm 

EMF equation for a C generator: 

Eg = (Φ)ZPN/60A 

Where, 

Z = number of conductors 

P = number of Poles 

N = Speed of rotor in RPM 

A = number of parallel paths 

Φ =10mWb 

For case of a wave and lap winding the EMF equation 

becomes 

Eg = (Φ)ZPN/120 (A=2) ……Wave Winding 

Eg = (Φ)ZN/60 ……….. Lap Winding 
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We'll consider the value P=4 (no. of poles) and Z=800 (no. of 

armature conductors) 

Therefore for the case of wave winding, the EMF becomes 

Eg = 10*10^-3 * 4 * 400 * 800 / 120 

= 106.66 V 

And for lap winding 

Eg = 10*10^-3 * 800 * 400 / 60 

= 53.33 V 

We'll therefore opt for the wave winding configuration, 

arriving at 106.66 V for our emf at maximum speed 

For the minimum rpm of 375, we redo the same calculations 

as above, we get 

Eg= 99.9937 V 

Eg = 49.9968 V 

Therefore here too, we choose the wave winding 

configuration and arrive at Eg = 99.9937 V as our back emf.  

The back emf generated from the dc generator will be fed into 

the charging circuit for peripherals, where the adequate 

arrangement of resistive and capacitive elements will 

facilitate the operation 

VI. RESULTS AND DISCUSSIONS: 

The Rpm generated by the turbine at 50kmph wind speed is: 

375 to 400 Rpm. 

The back Emf generated from the turbine by running at 375-

400 Rpm is: 

1) For wave winding:- 99.99 to 106.66 V 

2) For lap winding:- 49.99 to 53.33 V 

VII. CONCLUSION: 

This research focuses on the utilization of wind energy for 

generation of electricity. It has been found that the utilization 

of wind turbines mounted on the top of automobiles can and 

will generate electricity which can be stored in a battery when 

constant wind pressure acts on the turbine blade,  

 As of today there has not been much development in 

this particular topic of research and if developed correctly this 

can enable the EVs to extend their driving range and will help 

future generations and reduce the use of fossil fuels. 

A. Future Scope: 

There are different ideas which can move forward this 

research to make it work superior. These ideas offer 

assistance for the framework to be used without specialized 

issues. The primary idea is to introduce a controller to the 

battery which controls the flow of voltage and current. 

Utilizing the controller and interface it to the battery, so it can 

be near the flow of voltage after the battery gets completely 

charged. Besides, it is an advantage in terms of security since 

in the event that the battery keeps charging with no 

impediment, it may cause troubles and harms.  

 The second idea is to connect a brake framework to 

the blade. It will point the blade to stop after the regulator 

stops the voltages passing to the battery when it is full. The 

main objective of the break is to decrease the movement of 

the blade during the long trip and when the battery is 

completely charged. 
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