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INTRODUCTION

All human activities require energy: food to sustain us and
enable our mobility, gasoline for our automobiles and
transportation, electricity for our lights, heating and air
conditioning. Sources and quantum of fossil energy are
dwindling day by day and getting exhausted at a very fast rate.
Hence conservation, tapping new sources of energy and
harnessing of the same from the various non-conventional
sources, is an important aspect of energy production/
conservation and utilization all over the world.

Renewable energy from wind and solar is sustainable and does
not lead to increase carbon dioxide emissions. The idea of a
train being able to utilize its very infrastructure to generate
electricity is very fascinating. Generating power by harnessing
the wind energy created by fast moving trains is a new idea.
This process does not involve any sophisticated mechanism
and ensures complete safety. This method of power production
paves way to less diligence and can be produced in the place
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ABSTRACT

This paper attempts to explain an innovative method of generating clean energy in a fast moving vehicle (train) by
various courses. The energy generated from this method is produced as the consequences of human activity. Three
methods used to produce energy are from wind, solar and excreta as available from a moving train.

One of the biggest obstacles to the widespread use of wind power generation is that many areas just aren’t that windy.
The alternative form of wind energy produced by trains is very unique, as it does not depend on any natural energy
resource. A moving train compresses the air in the front of it and pushes the air to its sides thereby creating a vacuum
at its rear and its sides as it moves forward. To fill up this vacuum a mass of airflow rushes into the sides and the rear.
The kinetic energy of the wind movement thus created is used to generate electricity.

Next method is to integrate solar cell modules into traditional roof materials of train in order to generate clean energy.
This system will promote the effective use of roof space.

The third method is to utilize a vast quantity of human waste to produce energy instead of disposing it along the tracks.
Instead of sterilizing excreta in the searing tropical sun these bio-degradable wastes shall be used to produce clean
energy and stabilization of wastes. Bio-degradable waste undergoes a process of anaerobic digestion after which they
are subjected to Induction Heating. Methane gas is produced, which then powers the methanol fuel cells.

All the methods demonstrated here do not interfere in the normal operation of train. This generated electricity can be
further used for various applications.
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where we reside. The hunger for alternative forms of energy
continues and therefore we have generated hope.

OBJECTS OF THE INNOVATION

The main object of the innovation is to provide a method and
a system for generating electricity using the consequences of
human activity. Easily available wind induced by moving train
in transit or in operation [2]. The other object of the invention
is to provide a method and a system for generating electricity
by using high wind pressure generated by moving vehicles,
using this free renewable input namely air and independent of
the vagaries of seasonal winds having the variation in direction
and wind speeds when they do flow and that too neither at all
times or places nor having the necessary force of wind to
operate wind mill to generate electricity as required. Disposing
a vast quantity of human waste and distributing it along the
tracks these biodegradable wastes shall be used to produce
clean energy and stabilization of wastes. Photovoltaic
technology, which converts solar energy into a usable source,
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has not been widely applied to railway carriages. It can lead
to considerable reductions in greenhouse gas emissions. The
roof of the train is always exposed to sun, which is never used
uptil now.

PORTRAYAL OF INNOVATION

A. Capturing and Routing Wind Induced by Train

The moving vehicles could be railway train which running on
railway track. As train run over railroad tracks, the alternative
form of wind energy produced by train is very unique, as it
does not depend on any natural energy resource. If the wind is
properly directed towards the wind turbine blades, optimum
electricity may be generated. The desired direction of wind is
obtained by a means for channeling wind, in the direction of
the wind turbine. Channeling of wind in a desired direction
may be obtained by, at least one truncated cone or pyramid
shaped housing or a pair of planar members converging
towards the blades of the wind turbine.

two).Drag forces provide the most obvious means of
propulsion, these being the forces felt by a person (or object)
exposed to the wind. Lift forces are the most efficient means
of propulsion but being more subtle than drag forces are not
so well understood [3]. Lift is primary due to the physical
phenomena known as Bernoulli’s Law. This physical law states
that when the speed of an air flow over a surface is increased
the pressure will then drop [5]. This law is counter to what
most people experience from walking or cycling in a head
wind, where normally one feels that the pressure increases
when the wind also increases. This is also true when one sees
an air flow blowing directly against a surface, but it is not the
case when air is flowing over a surface.So we designed new
turbines to capture wind energy produced by the moving train.
It’s almost using the helix form of turbine blades in different
way. That’s why we say technology is not a tool; it’s a way
how the man works with it. We have shown different models
of wind turbines applied in different places of train.

The above given turbines is placed at top of the train. This has
an inbuilt generator. This does not have any gear arrangements
for rotating the generators.

C. Roof Materials Integrated with Solar Cell
Modules

Solar cell modules, many of which are now used for power
generation, are classified roughly into two categories based
on the cell material: one comprised of crystal silicon and
another comprised of amorphous silicon. The crystal silicon
solar cell module generally has a panel-like structure. The front
surface of the cell is covered with tempered glass. The rear
surface is enclosed with a weatherproof tetra resin film, and
covered with a fireproof board as the roof material [7].

In contrast, amorphous silicon solar cell modules have a quite
different structure. These cells consist of a piece of stainless
steel foil filmed with amorphous silicon, which is fastened to
a plate material (e.g. steel) and enclosed with a durable film
material. Despite these noticeable differences, the amorphous
silicon solar cell modules have the same panel-like structure
as the crystal silicon solar cell module (i.e. the front surface
of the cell is covered with tempered glass and the rear surface
is enclosed with a tetra resin film).

B. Converting the Wind Energy

There are two primary physical principles by which energy
can be extracted from the wind. These are through the creation
of either lift or drag force (or through a combination of the

Fig. 1 : Direction of wind flow

Fig. 3 ; Design of different Wind Turbine
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This system has the following features:

(1) When integrated into the roof material, the solar cell
module is lighter than those cells with the tempered glass
panel-like structure. The mass per unit area of the solar
cell module with framework members is 7.2 kg/m2, which
is roughly half the density of a comparable tempered glass
type panel structure. Therefore, integrating modules into
the roof material allows for roofs to be renovated without
the need to reinforce the existing roof support structure.

(2) Roof surface temperatures may reach 60 to 80°C during
the summer. Generally, the output power of the crystal
silicon solar cell shows a dramatic, negative relationship
to temperature. This negative relationship is less
pronounced when the amorphous silicon solar cells are
utilized by aniel effect. Therefore, the photo-voltaic
capacity of the cell is greater during summer and less
during winter.

In contrast to the features of the secured-on-steel-plate type
amorphous silicon solar cell, which are described above, the
crystal silicon solar cell is characterized by having better
conversion efficiency [7].

D. Using Human excreta as a Resource

Biodegradable wastes shall be processed by composting,
vermicomposting, anaerobic digestion or any other appropriate
biological processing for stabilization of wastes. Waste
recycling is promoted for both economic and environmental
reasons, but the use of fresh excreta carries considerable health

Fig. 4 : Architecture of roof with solar cell modules installed

Fig. 5 : Photovoltaic panels and Storage tank installed in the
train

Fig. 6 : Plant Layout
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hazards. This Technical Brief introduces the main issues one
needs to consider to both control the process and optimize the
benefits gained from using human waste, whilst minimizing
the threat.Using the specially designed storage tank the
collected human excreta are transfer from train to another static
storage place for further process. The stored waste is acted
upon by anaerobic bacteria for a period of 15 days. Anaerobic
digestion process involves four stages namely, hydrolysis,
acidogenesis, acetogenesis, methanogenesis. Polymers are
broken into smaller units called monomers during hydrolysis.
Carbonic acid is formed in acidogenesis and acetic acid in
acetogenesis with carbon di-oxide and ammonia as the by-
products of these processes. Acetic acid is converted into
methane in the methanogenesis. Anaerobic digestion is
continuous, mesophilic, low solid, single stage process. This
process produces a small amount of methane gas which is
insufficient to drive the methanol fuel cells. Hence, Induction
Heating is employed to heat this waste to produce more
quantity of methane gas. The methane gas produced is fed to
the fuel cells [8]. Methane obtained from one of the outlets of
the steel pipe is converted into methanol by hydrolysis. Sludge
is collected from other outlet which can be used as manure.
This process is carried out in a sealed concrete wall, so as to
arrest the gas leakage. Methanol obtained from the cooling
chamber will act as the anode, reacts with water to give
hydrogen ions and electrons in methanol fuel cell. Yttria
Stabilized Zirconia (YSZ) is used as electrolyte, which allows
only hydrogen ions to pass through. Hence the electrons travel
externally through the connected load and reach the cathode
to complete the circuit. The reactions taking place in the fuel
cell are,

Anode reaction

CH3OH + H2O → CO2 + 6H+ + 6e-

Cathode reaction:

3/2 O2 + 6H+ + 6e- → 3H20

Overall cell reaction:

CH3OH + 3/2 O2 → CO2 + 2H20 + electrical energy

By this, there so produced methanol is converted into electric
power [8].

POWER PRODUCTION

1) Induced Wind Energy
If a train moving at 125mph would generate a wind speed
equivalent to 60 feet/second. Wind blowing with such
speed will let a normal wind power generator harness
about 3500w of power. If a train is about 656 feet long,
running at the pace of 187mph, and it moves along a
0.62 mile railway track in about 18 seconds, the power
generated in this small period by the turbine laid on the
tracks will be 2.6kW.

2) The Kinetic Energy of Wind
The kinetic energy of the wind is the source of the driving
force of a wind turbine.

Power = (density of air x swept area x velocity cubed)/2

P = ½. ρ (A) (V)3

Where,

P is power in watts (W)

ρ is the air density in kilograms per cubic meter (kg/m3)

A is the swept rotor area in square meters (m2) & V is the
wind speed in meters per second (m/s) [1].

3) Solar Energy

On average (as a general “rule of thumb”) modern
photovoltaic (PV) solar panels will produce 8 - 10 watts
per square foot of solar panel area. For example, a roof
area of 20 feet by 10 feet is 200 square-feet (20 ft x 10
ft). This would produce, roughly, 9 watts per sq.-foot, or
200 sq.-ft x 9 watts/sq.-ft = 1,800 watts (1.8 kW) of
electric power.

4) Waste to Energy

i. The estimation of the domestic wastage disposed
into a septic tank for a period of 24 hours is as
follows:

FAECAL MATTER:

1 person disposes 0.6 litres.

Approximately for 4 persons H”2.0 litres

LIQUID WASTE:

1 person produces 345 litres.

Approximately for 4 personsH”1300liters

ii. The estimation of domestic waste disposed and electric
power generation for a period of 15 days is as follows:

Approximately 1300*15H” 19500 litres of waste is
disposed 1 litre of waste produces 28.3 litre of methane
gas (minimal approximation)

Approximately 28.3 litres of gas produces 0.3 litres of
methanol.

19500*0.3H”5850 litres of methanol is produced.

1 litre of methanol may generate 1W (minimum value)

5850 litres of methanol may generate 5.85KW

In this analysis 10KW induction heater is proposed. The
total power consumed for the Electrical Power Generation
(EPG) by the heating system and other equipment is
follows,

1.5 KW for 15 days,

3.0 KW for a month.

Hence, the normal gain is 5.8- 3.0= 2.85KW which can
be utilized for domestic purpose [8].
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ADVANTAGES

Three methods are implementing to produce energy and
induced new way for produce clean energy & stabilization of
wastes produced in train. There are 14,300 trains operating
daily on 63,000 route kilometers of railway in India. This
technique would be capable of producing 1,481,000 megawatt
(MW) of power in India alone [1]. Direct Conversion of
sunlight to electricity and effective usage of train roof space
which are always open to sun. Eco friendly environment, By-
product (sludge) can be used as manure, Waste management,
unsophisticated mechanism. This setup uses less space in
comparison with others. Automation provided through
advanced technologies (PLC), which reduces the fault and
leakage.

CONCLUSION

There is an urgent need for transition from petroleum-based
energy systems to one based on renewable resources to
decrease reliance on depleting reserves of fossil fuels. An
emphasis on presenting the real picture of massive renewable
energy potential, it would be possible to attract foreign
investments to herald a Green Energy Revolution in India.
Reuse of human excreta and the composting of human and
animal excreta and other organic waste are being used in
cultivating plants and trees. Given technique provides
generation of Green power (5.8KW/month) along with a useful
by-product (sludge). Apart from these, methanol produced in
this process can be used for fuelling vehicles, which reduces
the dependency on crude oil. It also balances the adversity in
power because of spurt in population. Use of modern
technology reduces real time errors [8]. The roof in train
represents a space that is seldom utilized but has great potential
to be put to an effective use. If the price of the solar cell
modules combined with roof materials is further reduced in
future, the photovoltaic power generation systems on the train
roofs are believed to become widely used. There are huge
potential for producing electricity from renewable sources.
The achievement so far is about 10406.69 MW, as against
global installed capacity of approximately 200000 MW of
renewable electricity generation [1]. With this method, the
whole unit can be supplied with electricity for lighting, fans
etc. The technology is expected to contribute to the cause of
the environment as it helps to reduce carbon emissions and
also assists the government in saving on fuel.
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