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Abstract—The Electric vehicles are at more demand day by day, Electric locomotives play a vital role to reduce pollution. The paper 
focuses upon an approach to analysis of regenerate electric power in the moving heavy electric locomotives such as electric bus and trucks 
by light weight wind turbines with small dimensions. The proposed model mainly focuses on wind energy produced when vehicles are 
moving there occurs a wind energy which are converted using wind turbine and used for recharge the battery of electric vehicle or can be 
used for electric appliances. The objective of research paper is to find out different ways of regeneration of electric power by the kinetic 
energy, by modifying electric vehicles. 
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I. INTRODUCTION 

Regeneration of Electric Power is an important field of research. Due to the increasing consumption of 
electric power and reduction in renewable sources of energy are also creating more need for finding new 
ways of generation of electric power. Most of the developed provinces around the world are facing a large 
amount of energy crises and are working towards new ways of regeneration. While wind power is one of 
the main sources which can be used for regeneration of electric power.  
 
There are different sources for wind power where kinetic energy converted to electric power by wind 
generator, access of winds that move due to the movements of vehicle should be caught and transformed 
to a usable form of energy. When a vehicle moves that cuts the air and creates a source of moving air 
which can be converted into kinetic energy. On a windmill the rotor blades are inclined in relation to the 
wind. This paper is concentrated on heavy locomotives regeneration of power, to reduce the consumption 
of electric power and more efficiency can be achieved by this technology. 
 
Existing system of Power generation from moving locomotive is still an active area. The purposed systems 
not at all satisfying, because they don’t meet  the threshold of the practical implementation. Numerous 
trails done on this field to produce electric power by moving locomotives. These models are inefficient or 
directly affect the performance of vehicle Jean, 1983; Jose, 2013; Cecil, 2012; Andrew, 2013; Peter,2013; 
Keith,1979; Tran,2011. As from above papers, this paper proposes a modern, portable wind generation and 
distributed system for vehicles.  
 
The foundation of these systems are to improve electric heavy vehicles helps us to achieve over target of 
producing wind energy and thereby reducing the running cost. The Vento mobile was a wind powered 
lightweight three-wheeler designed by University of Stuttgart students. It had a carbon-fiber rotor support 
that was directed into the wind and variably pitched rotor blades that adjust for wind speed. Some wind-
powered vehicles are built solely to demonstrate a limited principle, e.g. the ability to go upwind or 
downwind faster than the prevailing wind speed. In this paper the dynamic modelling and control design 
for a small wind turbine is analyses by using prototype and simulations. The validation was done against 
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severe wind gust and electrical disturbances. The main analysis parameters were selected and their mutual 
influence was studied and analysed. 

II. LIGHT WEIGHT WIND TURBINE AND POWER 

A. Limitation of power 
 

Rotor blades cannot fully convert wind energy into mechanical energy so that energy transformation ratio 
is limited. To obtain a ratio of transforming wind energy into mechanical energy of rotation is necessary 
that the relationship between wind speed and wind speed before the rotor after the rotor. The power of 
wind also depends on the density pf the air falling on blades. Air density varies with weather. The air 
density also decreases with climate such as during nights the air will be warmer and during day it will be 
hotter. So during day itself a speed of 5m/s will have a higher power density and energy content enough to 
rotate a small wind turbine attached to vehicle where the speed measured by anemometer gives up to 
22m/s on an average speed of vehicle at 60 km/hr.  

 
Furthermore, temperature usually affects the speed of rotation of wind turbine. Wind turbine with small 
dimensions are suited which individually produce electric power, which has less charge, small 
maintenance, noiseless and efficient than large wind turbines. The overall cost can be minimized on large 
number production; their usual length varies from 1 to 2meters. Small lengthen of 0.8meter are also 
available on online which produces about 700W power to above depends on length and wind power by the 
simulations from warlock open software. Small wind turbines protect themselves from high winds 
(governing) by using foldable the rotor up or to the side. 

 

 
Figure 1: Aluminium blades of length 2 feet and attach to PMDC motor 

 
B. Principle for Wind Energy conversion 

 
Wind energy is the input form to turbines and run by Wind Power. Considering the fact that vehicle speed 
and wind force are not independent random variables. Such kind of combined distribution can be obtained, 
Wind energy transformed into mechanical energy by rotor blades of turbines and to electrical energy by 
turbines attached P.M.D.C. generator. Wind is the main reason of power which converted to electric power 
and transmitted to storage. There are two main mechanisms for converting the kinetic energy of the wind 
into mechanical power; both depend on slowing the wind and thereby utilizing kinetic power. The drag 
power is also a depended on the power conversion.   

 

III. STRUCTURE OF WIND TURBINE FOR HEAVY VEHICLES 
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The designing of system for Electric Locomotives Mounted Wind Turbine need many parameters taken to 
considerations. Moreover, the field of types makes it different from conventional vehicles. Mainly, rotor 
which is aluminium blade, PMDC generator and storage system designs are different. Furthermore, wind 
turbine has to be light weight, high RPM, low cost unlike conventional designs for the reason that it should 
carry by vehicle more smoothly. The new vehicles need to be designed carefully to compromise with these 
aspects. The control of the wind airfoil can either be natural or artificially directed to the rotor according to 
wind power by using tail. They collide and make a resultant force in a modified direction help to access 
more wind and rotate.  
 
Generator and turbine shaft are connected by freely rotating bearing and P.M.D.C. generator reduce 
weight. The output terminal of the generator is connected to a storage device by a voltage regulator (in this 
case battery). When the vehicle is in motion, the turbine rotates with a significant rpm and produces 
mechanical torque (i.e. mechanical input) to generator which produces electrical output as a variable 
power which converted by using 12V voltage controller and stored in the battery of the electric vehicle 
there by increasing the mileage leads to more use of electric locomotives in future. 

 
A. Storage of Electric Power 

 
Storage of power can be done directly to the discharged battery in electric locomotive by PMDC to DC 
battery. Charging of battery rely on wind speed and power generation. When the bank is fully charged, the 
controller sends energy from the battery bank to a dump (diversion) load if excess power produced than 
the battery. Use only deep-cycle batteries in wind-electric systems. Lead-acid batteries are the most 
common battery type. Flooded lead-acid batteries are usually the least expensive, but require adding 
distilled water occasionally to replenish water lost during the normal charging process. Continuous 
monitoring is required at control panel by using advanced facility. 

 
B. Converters and Inverters 

 
Asynchronous motor can be use of AC generators Converter converts in future, the electricity produced by 
your wind generator into the DC which can be stored in battery on the advanced system. The mechanical 
input depends on the vehicle speed and wind speed. Therefore, a small, lightweight and low cost converter 
is required to regulate output voltage level compatible with the storage make more attractive. Therefore, a 
simple topology can be a best method. A buck-boost DC-DC converter is recommended for regulated 
output.Wind power is the input form to small turbines. Such kind of combined distribution can be obtained, 
Wind energy transformed into mechanical energy by turbines and to electrical energy by generators. Wind 
is the source which converted to electric and transmitted to battery. While, the availability of wind energy 
is different from conventional Wind Turbines. Already existing systems are stationary but here its moving. 
Anemometer is used to measure the actual wind speed in various condition 
 

TABLE I 
Relation between various speed parameters and wind 

 
Sl 
No 

RELATION BETWEEN SPEED OF VEHICLE AND WIND 
PRODUCED 

VEHICLE SPEED(km/hr) WIND 
SPEED 

m/s 

POWER 
PRODUCED(W) 

1 20 2 2 
2 30 10 7 
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3 40 12 9 
4 50 14 11 
5 60 18 14 
6 70 22 15 

 
IV.HARDWARE IMPLEMENTATION 

 
Electric locomotive wind turbine installation is the most engineered portion and are of two major vehicles 
such as for electric bus and electric trucks, (a)for bus this can be installed in back side or front side and 
there should be a support which comes from chassis of vehicle that have weight carrying capacity (b)for 
electric trucks the implementation is on the front portion where the back side always need to be loaded for 
transportation.  
 
The wind turbine is made to travel against wind and make output power. The weight may reduce the 
efficiency of vehicle by drag force but the power generation become the storage of generating power for 
further run. The net results be directed to the battery storage, for the charging of battery and also 
connected with protective device to protect from over charged hence the large scale production help to be 
more effective. 
 
 
A. Blades and Turbine 
 
The cutting gas pushes the against the blades that starts to moves in other direction makes a kinetic force. 
Blades have a pull to rotate on the direction of wind due to width of vehicle thy cannot be inside vehicle 
limits. Materials such as glass fiber reinforced plastic, carbon fiber reinforced plastic, steel and aluminum is the new technology of 

manufacturing blades made more continent. The criteria for selection the blades are to provide high RPM, torque, 
tolerance and reduce weight according to vehicle. Hence, 3 blade is the first choice which are highly 
efficient than any other. However, the maximum diameter of Wind Turbine should be 1.9m according to 
width of locomotives, and should be protected. Carbon fiber reinforced load-bearing spars can reduce 
weight. 
 
Blades are assembled to form turbine, blades are connected to a disc and screwed to bearing attach to shaft 
of PMDC.  According to design considerations three blades are more efficient. The ratio of the rotating 
blade tip speed and the undisturbed wind velocity at hub height is one of the most important parameters to 
be decided when designing the blades. 
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Figure 4: Prototype model on electric vehicle 
 
 
B. Analysis of rotor blades 
 
The analysis of the blades was done in order to determine the inlet, outlet velocities and the mass flow rate 
through the nozzle. The conceptual design was created using AutoCAD, and also by Working prototype. 
Simulation of the entire system was carried out using MATLAB Simulink and each speed of wind in 
various vehicles are analysed by using Anemometer. 

V. CONCLUSIONS 

Capability of proposed wind energy unit was simulated. However, the mechanical challenges caused by 
installation of the unit on top of the moving heavy locomotive were checked both MATLAB simulation 
and also by hardware and anemometer. At last, the environmental and economic assets of the project were 
calculated. Simulation of the wind power system demonstrated the capability of the system to overcome 
the excess air drag caused by wind turbine and supply certain amount of electricity to the load to system 
where analyses. Another vital advantage is related to reduction of pollution gases emission and fuel 
economy. The approximation of necessary investment and the payback period has also given positive 
feedback on feasibility of the proposed renewable energy unit; however, there could be many practical 
aspects need to be taken into account in practice. The idea acceleration, deceleration, and station stops are 
changes can be satisfied using inverter converter advancement and storage on batteries. 
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