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ABSTRACT:
This paper opens the topic ‘hydrogen as potential fuel of future’ amongst the budding engineers and science
researchers. The potential of Hydrogen in the emerging energy scenario is a promising alternative. The
challenge of storage of Hydrogen and the pollution due to ever depletion to environment can be addressed by
the adoption of alternative fuel and green technology methods.

To ensure sustained engine operation without any symptoms of undesirable combustion can be achieved by
producing Hydrogen onboard and utilizing said Hydrogen as fuel. The other practical aspect which has
delayed the regular implementation and commercialization of Hydrogen fuel for vehicular application centers
around the problem of storageof Hydrogen.

The electrolysis of water will separate Hydrogen and oxygen; the former product can be used as fuel and the
later to support the combustion of the fuel.

The automobile industries may get different openings in vehicle design and its architecture pertaining to
engine as well as fuel tank.

KEYWORDS: alternative fuels, onboard hydrogen production, automotive applications, green
environment.

INTRODUCTION:
Hydrogen has become increasingly important as a fuel. this is because of two reasons; increasing energy costs
because conventional energy sources are depleting rapidly, and increasing global warming due to carbon
emissions from burning hydrocarbons as fuel in automobiles and industry. Hydrogen is being used in various
industries across the world. hydrogen fuelled forklifts are being used in enclosed spaces, Germany has
manufactured hydrogen fuelled submarines, etc.

Hydrogen is also being considered in aerospace applications. This clearly shows the importance of hydrogen
as fuel of the future. Additionally, it can be produced using any energy source, with renewable energy being
most attractive, making it one of the solutions to sustainable energy supply in the new Hydrogen economy.

This paper will mainly focus on using Hydrogen as a fuel in automobiles. Although such technology already
exists in japan and Germany, this paper will reveal that it is possible to run automobile engines on hydrogen
that is produced onboard.

METHODS/TECHONOLOGIES THAT CAN BE USED
1.PEM ELECTROLYSER
PEM stands for proton exchange membrane.

The project comprises the development of the first prototype PEM electrolyser operating in the 1.5MW range.
Field trials of the system are being conducted, the hydrogen produced being injected into the combustion
chamber. In PEM electrolysis, a semi-permeable polymer-based membrane in the electrode generates
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hydrogen at high pressure, delivering lower energy losses and higher hydrogen purity compared with
conventional systems which use a liquid alkaline electrolyte.

Figure-1: PEM electrolyser
Anode Reaction: 2H2O = O2 + 4H+ + 4e-

Cathode Reaction: 4H+ + 4e- = 2H2

2.NICKEL ELECTROLYSER
Type of Electrolysis: Alkaline Water Electrolysis

Style of membrane/diaphragm: NiO

Bipolar/separator plate material: Stainless steel

Catalyst material on the anode: Ni/Co/Fe

Catalyst material on the cathode: Ni/C-Pt

Anode PTL material: Ti/Ni/zirconium

Cathode PTL material: Stainless steel mesh

Cell temperature: 60-80C

Stack pressure: <30 bar

Current density: 0.2-0.4 A/cm2

Cell voltage: 1.8-2.40 V

Power density: to 1.0 W/cm2

Part-load range: 20-40%

Spec. energy consumption stack: 4.2-5.9 kWh/Nm3

Spec. energy consumption system: 4.5-7.0 kWh/Nm3

Cell voltage efficiency: 52-69%

System hydrogen production rate: <760 Nm3/h [1]

Lifetime stack: <90,000 h [1]

Acceptable degradation rate: <3 µV/h [1]

System Lifetime: 20-30 a [1]
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Figure-2: Nickelelectrolyser

3.ELETROSONIC ELECTROLYSIS
The above illustration shows how a combination of pulsed high voltage/low amperage electricity, microwave
energy and ultrasonic vibrations may result in the efficient production of hydrogen and oxygen gas from
water. The device could be used as a constant source of hydrogen to fuel an internal combustion vehicle,
preferably as a hydrogen injector at each cylinder. In other words, this device is intended to enable cars to use
water as fuel, as well as power generators and provide essentially free, non-polluting energy for the entire
world. Even if this system is less than 100% efficient most of the power requirements to propel a vehicle or
spin a generator can be derived from water, dramatically reducing fuel costs and pollution. For example, jet
planes with solar panels on the wings could use water as the only fuel source and produce no pollution at all.

Water (H2O) is made up of the elements hydrogen and oxygen. Both are used as rocket fuel. You may recall
that the Hindenburg airship was filled with hydrogen gas and a spark caused it to burn to the ground in just
seconds. Oxygen is required for any flame or combustion to occur. Hydrogen contains 2 1/2 times more
energy than gasoline.

When an electrical current passes through water, the hydrogen and oxygen become separated and escape as
gasses. This process is referred to as electrolysis. You can demonstrate a simple form of electrolysis by
holding the connection end of a nine-volt battery in a glass of water. Tiny bubbles will begin to form on each
electrode, oxygen on the positive terminal and hydrogen on the negative. Higher voltages will cause the gas to
form much more rapidly.

Microwave ovens operate by using electromagnetic (radio) waves to vibrate the water molecules in food at the
resonate frequency of water, which is roughly 42 khz. When the objects vibrate atresonate frequency their
structures become unstable. At ~42 khz water molecules begin to lose their bonds and the hydrogen and
oxygen atoms separate into gases. If a lit candle is placed inside a microwave oven along with a small amount
of water, within approximately 10 seconds after turning on the microwaves the hydrogen and oxygen gases
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being released will be ignited by the open flame and produce an explosion. (This is obviously a dangerous
experiment so please don't try it yourself.)

It is also possible to separate H2O into hydrogen and oxygen gas using ultrasonic vibrations. "Ultrasonic"
refers to vibrations occurring at a rate higher than the human auditory system can perceive, and 42 khz is
about twice as fast as the highest frequency a person can hear.

These facts indicate that it may be possible to build a motor fueled by water. A battery would produce
electrical output which would be used to separate the water into hydrogen and oxygen gases. The gasses
would then fuel an internal combustion engine (or recharge a fuel cell) which would propel a vehicle, spin a
generator and recharge the battery. If the engine produces more energy than is required to separate the water
into gasses, the energy crisis on this planet will be over forever.

The critical element is the efficiency of the gas separation process. Normal electrolysis requires 3 times as
much energy as can be generated by burning the gases, which means that a vehicle using such an inefficient
gas separation process would stop moving when the battery became discharged.

The drawing above illustrates my design for using three different methods of separating hydrogen and oxygen
gas from water: ultrasonic vibrations, microwaves, and pulsed wave electrolysis. A hollow metal dome is
attached to the body of the device via a flexible material. An electromagnetic coil is mounted beneath the
hollow metal dome, and a small iron core is attached directly to the dome and positioned inside the
electromagnet. An electronic pulse generator is used to send current to the electromagnet at roughly 42,000
times per second. Each pulse of electricity causes the iron core inside the electromagnet to move, which in
turn vibrates the hollow dome. The dome is surrounded by water, which will vibrate at the same frequency.
This vibration will cause the water molecules to disassociate into hydrogen and oxygen gas. (Some literature
indicates that water will disassociate at frequencies near 2.4mhz so this device also assumes that possibility.)

Figure-3: Sonicelectrolyser
At the same time, high voltage/low amperage electrical current is passed through the water, between the dome
and the outer (metal) wall of the device, in pulses occurring at roughly the resonant frequency of water. It is
well known that water will separate into hydrogen and oxygen gas in the presence of an electrical current
(electrolysis) but it generally requires 3 times as much electrical energy to produce hydrogen than is available
from burning the hydrogen. I believe that efficiency may be increased when using higher voltage at low
amperage, and also when the electrical current is pulsed through the water at the resonant frequency. The
combination of both physical vibration and high voltage electrical pulsing should result in an even greater
level of efficiency. The frequencies of both the vibrations and electric pulses can be randomly and
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continuously adjusted to slightly above and below the resonant frequency to produce "discordant" harmonic
interference to further assist in molecular disassociation.

When electricity passes through a wire an electromagnetic field is produced. When the current is switched on
and off or changes polarity rapidly the electromagnetic field becomes radio waves. Microwaves are radio
waves operating in the microwave part of the electromagnetic spectrum. In this device the electrical current is
pulsed through the shell and water at ~42khz. This produces microwaves which further enhance the efficiency
of molecular disassociation. It may be possible to shape the metal body of the device to focus the microwaves
more directly on the water.

The technology described here is really quite basic. An automotive ignition coil can be used as the transformer
to turn 12 volts from a car battery into 30,000 to 60,000 volts, and a speaker from a computer or car stereo can
be modified to create the electromagnet and iron core assembly.

4.USE OF NICKEL METAL/OXIDE AS ELECTRODES INSTEAD OF PLATINUM.
Platinum or Zirconium used in alkaline elctrolyser can be replaced by nickel or nickel oxide for better
Hydrogen yield using lesser voltage.

5.TECHNOLOGY USED AT FALKENHAGEN POWER TO GAS PLANT.
The plant stores electricity generated by wind turbines. Around 360 Nm³/h of hydrogen is generated by means
of electrolysis and fed via a 1.6 km hydrogen pipeline into the gas grid operated by ONTRAS Gastransport
GmbH. In this way, the energy is available to the electricity, heating, mobility and industrial market as and
when required, just like normal natural gas. Alkaline electrolysis is a tried-and-tested method and, in the first
year of operation, more than 2 million kWh of hydrogen (“WindGas”) were fed into the grid up to July 2014.
This pilot phase is designed as a means of gaining technical, economic and administrative experience for the
technology’s commercial application.

CALCULATIONS:
1 gallon of gasoline/hr gives 39 Kw energy.

Also, hydrogen releases 144000kj/kg that is 25g/kwh

A modern engine(car) is rated as 165-170g/kwh

Thus, to run such engine, 6.8kg of hydrogen will be required.

By only electrolysis,

To produce required quantity of hydrogen, 40098 units of electricity will be required.

CONCLUSION:
Production of hydrogen as a fuel for automobiles from water by using a combination of three different
methods: high voltage/low amperage pulsed electrical current, ultrasonic vibrations, and microwave energy;
can give higher yield of hydrogen in high pressure arrangements (the above assemblage can be built in less
than 15,000 INR)
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