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Abstract— this paper concentrates on the generation of 

electricity by using the method of rotation of wind turbine due 

to the wind induced by the movement of the train. A roof top 

turbine ventilator can be applicable for this scenario as they 

will not interrupt the overhead lines nor cause danger to birds. 

This paper consisting of a turbine ventilator and coupled to 

the Permanent Magnet Direct Current (PMDC) generator is 

mounted on the train with the required mechanical support. 

The electricity thus produced is used to supply the various 

loads in a train cabin. The remaining power is stored in 

batteries for future use. This will reduce the need of non-

renewable and polluting sources of energy and the wastage of 

the wind stimulated by the movement of trains. 
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I. INTRODUCTION 

In viewing the energy crisis and the fast degradation of the 

natural environment, scientists have become increasingly 

interested in the renewable energy. Winds play an important 

role in electricity production for the next generation, but the 

constructions require additional attention. Wind is a surplus 

source of renewable energy. An indirect form of solar energy 

is the wind energy. Wind power generation is the concept of 

the use of air flow through wind turbines to mechanically 

power generators for production of electric power. Wind 

power as an alternative to diesel or burning other fossil fuels, 

is plentiful, renewable, and clean, produces no greenhouse 

gas emissions during operation and consumes no water. 

However this paper introduces a method for the production of 

electricity using turbines mounted on train. This power can 

be used to run the various loads inside the train and the 

excessive power can be stored in batteries for future use. The 

basic types of wind turbines normally used for the production 

of wind power are (i) Vertical Axis (ii) Horizontal axis Wind 

turbines [1]. But a rarely known alternative of such turbines 

is the Turbine ventilator which will be used in this prototype. 

They are usually used for ventilation. This technology is 

popularly installed on the roofs in warehouses, industrial 

buildings and even residences as shown in Fig. 1. 

 
Fig. 1: Roof Top Ventilator 

There are two basic rotating principles of the 

ventilator. The first principle is the hydromechanics where 

the air current can flow from the high temperature area to the 

low temperature area and cause the blades to rotate. The 

second principle is the one used here. It relies on the winds to 

move its blades. Even if the wind direction changes, the 

turbine does not have to change its structure. Therefore, the 

wind power generation design is less complex.  

Earlier, some electric generators driven by a roof 

ventilator were developed. In this design, the gear wheel 

setup was attached to the moving object of the roof ventilator. 

The DC generator is connected to the turbine by using a small 

gear wheel. When the wind is forced on the blades and gets 

enough drag forces, the roof ventilator will rotate [4]. The 

gear wheel of the generator and the moving roof ventilator 

will spin synchronously to generate electricity. 

In wind power generation, different types of 

generators are used. The most commonly used are Induction 

Generator (IG), Doubly-Fed Induction Generator (DFIG), 

Electrically Excited Synchronous Generator (EESG) and 

Permanent Magnet Synchronous Generator (PMSG). One 

such electrical generator which can be used in a wind power 

system is the PMDC.  

In [2], the authors have designed a small power 

generation system motivated by a coreless stator AFPM 

generator. In this paper, we make use of a Permanent Magnet 

DC Generator to generate electricity from the wind caused by 

the movement of the train.  

II. MODELLING  

A. Selection of wind turbine 

The most commonly used wind turbines to generate wind 

power are Horizontal-Aix Wind Turbines (HAWT) and 

Vertical-Axis Wind Turbines (VAWT).Though they have 

their advantages, their disadvantages have to be considered in 

the case of mounting them on a train. VAWT are not well 

suited for high wind speed applications and their blades tend 

to flex or twist. Meanwhile, HAWT is not much efficient and 

are expensive. In short, moving electric trains require a 

turbine that will not interfere with overhead lines, cause less 

vibration and will not disturb the weight balance of the train. 

Thus in this paper the use of a roof top Turbine Ventilator 

becomes relevant. A natural air driven turbine ventilator is 

used which rotates due to external winds. It has a stationary 

part and rotational part. Stationary part comprises of the base 

and shaft whereas the rotational part comprises of fan blades 

and bush attached to the stationary part by the shaft. [3] 

B. Selection of Generator 

Here the generator used is the Permanent Magnet Direct 

Current (PMDC) generator. The kinetic energy from the wind 

is converted to electric energy with the help of this PMDC 

generator. This generator output is further conditioned using 

the conditioning circuit. 

PMDC machines can be used either as a motor or as 

DC wind turbine generators. The same machine can be used 

to move a load as a motor or can be driven mechanically as a 

generator to give an output voltage. Thus it is ideal for being 

used as a wind turbine generator. It behaves as a generator 

when the armature is mechanically rotated at a speed higher 
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than its designed motor speed by the rotor blades, producing 

an emf output which is proportional to the speed of rotation 

and magnetic field strength.  

The main advantage of this DC generator over the 

other types of DC generators is that the PMDC generator 

responds to changes in wind speed very quickly because the 

strong stator field is always present and constant. They are 

also lighter than wound machines for a given power rating. 

PMDC Generators have better efficiency because there are no 

field windings and field coil losses. They are most suitable 

for small scale wind turbine systems. Moreover a geared 

PMDC machine helps in increasing the torque and reducing 

the speed. 

C. Power Conditioning Circuit 

A power conditioner helps to improve the quality of the 

power that is delivered to electrical load equipment. It most 

often refers to a device that delivers a voltage of the required 

level and characteristics to supply load equipment to function 

properly. In most cases, power conditioner generally points 

to a voltage regulator with at least one other function to 

improve the power quality. In this model we will make use of 

two power conditioners.  

1) Boost Converter 

A boost converter or a step-up converter is a DC-to-DC 

power converter that steps up voltage while stepping down 

current from the supply to the output i.e., load. It is a type of 

switched-mode power supply (SMPS) containing a diode and 

a transistor and at least one energy storage element such as a 

capacitor or inductor. Boost converters can increase the DC 

voltage. By increasing the level of voltage it is possible to 

charge the battery faster and better. 

2) Power Inverter 

A power inverter, or inverter, is an electronic device or 

circuitry that changes direct current (DC) to alternating 

current (AC). The inverter does not produce any power; the 

power is provided by the DC source. One part of the output 

of the DC generator is given to the Inverter and the output of 

the inverter is used to drive the load whenever the train is in 

motion i.e., generator operates. 

The output of the battery is also converted to AC 

using an Inverter to run the load when the train is not moving 

or at halt. 

3) Set up 

The turbine ventilator shaft coupled with the PMDC geared 

machine is mounted on the train by bolting the base of the 

model to the top of the train as shown in Fig.2. An additional 

vent is constructed facing the lower portion of the turbine. 

This will force the wind through the vent right to the required 

position of the turbine. 

 
Fig. 2: Model mounted on train 

D. Working 

Wind due to the movement of train causes the turbine to 

rotate. The PMDC machine coupled to the turbine rotates at 

the speed of the turbine. When this speed is greater than the 

rated speed of the motor, it behaves as a PMDC Generator. 

Thus the generated output is DC. One part of the DC output 

can be converted to AC to drive the loads directly by using an 

Inverter. But this is possible only when the train is at motion 

or as long the generator is operating. The other part of the DC 

output is given to the boost converter. The boost converter 

can be used to step up the output voltage and is stored in 

batteries to supply the load in the train. The output of batteries 

in converted to AC by using Inverter. This will help to supply 

the load when the train is not moving. 

 
Fig. 3: Block Diagram 

In order to help with the issues related with varying 

speed of the turbine any one of the method can be adopted. 

1) Geared PMDC 

Since the speed of the wind is variable, a geared PMDC 

machine can be introduced. A geared DC Motor will have a 

gear assembly along with it. The speed of such a machine is 

rated in rotations of the shaft per minute (RPM) .The gear 

assembly will reduce the speed while increasing the torque. 

Determining the correct combination of gears in a gear motor, 

the speed can be reduced. The concept where gears control 

the speed of the vehicle is known as gear reduction. 

2) Torque Limiters 

Another method is by using coupling that can slip or remove 

the load incase the speed exceeds the permissible limit. But 

this method is undesirable in this paper due to size 

restrictions.  

III. RESULT AND CONCLUSION 

 
Fig. 4: Simulink model of the system 

https://en.wikipedia.org/wiki/Direct_current
https://en.wikipedia.org/wiki/Alternating_current
https://en.wikipedia.org/wiki/Alternating_current
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There are 27 carriage fans in each coach of the train. Each fan 

in a Self-Generation model is of 225mm diameter and takes 

in a power input of 28W.  Therefore the total power 

requirement of the fans is 756W. The lighting in train is done 

using small tube lights which requires an input of 22W. There 

are 18 tube lights which mean the power requirement for 

lighting alone is 396W.  The total power requirement for a 

non AC coach now becomes 1152 W i.e., 1.15 KW. 

The Simulink model of such a wind generation 

system using PMDC machine is done in fig.4. Using 

MATLAB. The torque, power and speed versus time of the 

model when speed was changed by one step is shown in fig.5. 

 
Fig. 5: Torque, speed and power versus time graph. 

The model of the small power generation system 

uses a standard roof ventilator in the market with diameter 

size, 24 inch. The mechanical aspects of this prototype are 

just the simple bearing with the proper installation of the 

components. In this system, research process involved the 

study how to generate the electricity from the spinning roof 

ventilator. To experimentally obtain the performance of the 

generator at different speeds, the speed is changed from zero 

to the nominal speed of 15000 rpm by using an air blower.   

The maximum output of the PMDC machine was 

noted to be 12V and 1A By giving this generator output to the 

boost converter, the voltage is stepped up to 110V DC for the 

uninterrupted power supply. The 12V DC is inverted to AC 

using an inverter circuit and the output of the inverter is 

stepped up using a step up transformer (12V/220V) to get 

220V AC. 

Thus each system delivers an output of 220V, 2A 

AC. The total Power Requirement of each coach is assumed 

to be 1.15KW. Therefore, 3 systems can be connected in 

parallel for the total power requirement over each coach of 

the train. 

ABBREVIATIONS 

 PMDC - Permanent Magnet Direct Current 

 AC- Alternating Current 

 DC- Direct Current 

 HAWT- Horizontal Axis Wind Turbine 

 VAWT- Vertical Axis Wind Turbine 
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